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Development of the semi—processed and final products

of seasoning vegetables for improving their stability of
supply and demand
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SUMMARY

1. Title of Research

Development of the semi-processed and final products of seasoning

vegetables for improving their stability of supply and demand

IT. The Objectives and Importance of Research

The main objective of this study was to encourage consumption of
domestic garlic, onion, ginger and hot pepper, which highly fluctuate in
yearly production among seasoning vegetables, through diversifying their
utilizations as garlic paste, garlic puree, hot sauces and seasonings etc.
for institutional use. These seasoning vegetables account for very much
as 15% of total agricultural income following cereals. Technology and
system to accomplish the processing, storage and distribution in a time
have to establish, closely connecting the harvesting process at the their
producing district through the development of semi-processed products of
seasoning vegetables at that producing area. This study will prepared to
develop the processing industry having the international competitive
power for seasoning vegetables through solving the consumer’s claim of
discoloring, off-flavor, and short shelf-life etc. at present market and
newly developing various products by application of the high-techn. And
also this study will establish the comprehensive processing system to
utilize garlic, onion, ginger and hot pepper totally, that will show the

processing system to increase their utilization and its rate of operation.
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IM. The Scope and Contents of Research

1. A study of the comprehensive utilization for harvest, treatment and

process at the producing district

~ Development of technology preventing the blue and brown color
reaction in the process of garlic and onion

- Investigation of relation of blue color reaction between maleic
hydrazide treatment and untreatment of garlic

- Investigation of conditions of blue color reaction for irradiation and
cold storage of garlic

- Separation of blue pigment and investigation of its characteristics

- Development of quick freezing technology of garlic and onion pastes

- Development of post-harvest technology and processing products of

hot pepper and ginger

2. Development and Industrialization of Products for Institutional Use

Made with Seasoning Vegetables

~ Production of paste and enzyme-treated extract of fresh red pepper
and investigating their properties

- Developing hot sauces and monitoring their changes in quality
properties during storage

- Investigating changes in properties occurred by various
pre-treatments and during brine storage of garlic and pepper

- Establishing the optimum desalting condition of brined garlic and
pepper

- Developing seasoning products of garlic and pepper

- Investigating changes in properties of seasoned garlic and pepper

..20_



during storage

3. Development of novel hybridization technique to make a deodorized
garlic and onion powder and extracting and concentrating products.
- Development of healthy and functional foods using garlic and onion
- Establishment of optimum pretreatment condition and hybridization
process
- Optimum conditions of coating for deodorized garlic and onion
powder

- Development of deodorized materials of garlic and onion

4. Supercritical CO: extraction of essential oil and oleoresin from
crushed garlic and onion
- Establishment of optimum pretreatment and analysis condition for
essential oil extraction from crushed garlic and onion
- Establishment of optimum extracting conditions by the supercritical

CO;y pressure from crushed garlic and onion

9. Quality extension of raw and minimally processed garlic and onions,
and for investigating the energy saving treatments for storage of chili.
- Quality extension of raw and minimally processed garlic and onions

- investigating the energy saving treatments for storage of chili.
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IV. Results of Research and Recommendation

1. A study of the comprehensive utilization for harvest,

treatment and process at the producing district

The results for the study of the comprehensive utilization for harvest,
treatment and process at the producing district are as follows. In order
to prevent the garlic paste and puree of garlic in the cold storage from
being changed into the greening and browning colors, adding 3%(w/w)
of cysteine, which is one of the various anti-greening and browning
color agents, was the most effective method to get the natural garlic
color, but had a strong off-flavor.

Mixture of 0.5% cysteine and 1% citric acid showed the effects of
anti-greening and browning reaction. Proper blanching condition used to
inactivate the oxydative enzyme which brings out the green pigment
from garlic was to be heated for 60 sec in boiling water.

As a method to harvest the sum of the hot pepper in the field at a
time, when the unripe hot peppers were treated with 800~1,200ppm of
2—chloroethyl phosphoric acid, those were after-ripened to 45% of them.
The proper mixing ratio of 1 : 2 of seasoning solution to ginger slices
showed the best Sénsory scores for the ginger slice pickled in vinegar.
Manufacturing technology of ginger oleoresin was improved by choosing
ethanol of various extracting solvents, proper mixing ratio of 1 : 4 of
ginger to solvent, 8 hr of extracting time, 50% of extracting solvent
concentration. Spray drying method for drying the ginger concentrate
was effective in preventing the browning reaction. Freeze drying method

was better than spray drying for free sugars, free amino acid and flavor
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intensity. Funtional beverage using the ginger, pear and the other fruits
was manufactured through the sensory tests. It showed that garlic
treated with maleic hydrazide(MH) and untreated garlic cultivated at the
same place had no difference and relation between the two in greening
reaction. By control of curing temperature at 35C for 4 days in drying
oven for the green reactive garlic, its reaction was prevented compretely.

Green pigment of garlic was extracted with methanol, the pigment
fixation was used by 1% HCl for 30% garlic content in methanol.
Indivisual pigments of control, greening garlic and temperature
conditioned garlic was separated by ion chromatography and TLC.
Changes in free sugar content of the greening colored garlic showed that

it had more than control in fructose and sucrose contents, especially.

2. Development and Industrialization of Products for

Institutional Use Made with Seasoning Vegetables

1) Developing hot sauce of fresh red pepper
(1) Properties of paste and enzyme-treated extract of fresh red

pepper Fresh red pepper and Chungyvang pepper that is famous for its
distinctive hot taste were pasted according to three different conditions.
The first paste was processed by utilizing whole peppers otherwise
second paste was produced from seeds removed peppers. The third paste
sample was processed in a deaeration chamber at 95C for 3min. The
value of capsanthin representing pepper’s characteristic redness in the
heat treated group, especiailly with fresh red pepper, was the highest.
Although the pastes of seed-removed peppers showed intense redness,

their sensoric qualities were not satisfying of reduced hot taste. The
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heat-treated paste exhibited too strong in fresh flavor. In addition, these
pastes had so coarse particles that they were not suitable for hot sauce
processing. Plant enzymes were applied for producing the extract
characteristic colors and flavors of fresh red pepper. Fresh red pepper
was chopped and half volume of water was added. Then, plant enzymes
of 0.15% of fresh red pepper was added and incubated at 50°C for 2hrs.

When freezed fresh red pepper was used, the results were more
promising in increased amounts in recovered extract, increased viscosity,

improved colors, characteristic redness and tastes.

(2) Developing hot sauce

The hot sauce was processed by 1) dissolving xanthan gum and
solstar into water, 2) adding enzyme-treated extract of fresh red pepper
and other ingredients such as sugars, acids and salts and dissolving
whole ingredients, 3) homogenizing, 4) heating, 5) adding some flavorings
and glacial acetic acid, 6) sterilizing and, finally, 7) bottling with hot
filling. When sensoric properties of the hot sauce were compared with
the product of Tabasco, which has been most widely used in domestic
institutional markets, the hot sauce developed in this research was more

favorable in every sensoric aspect.

(3) Changes in properties of hot sauce during storage

To investigate quality changes during prolonged storage, the hot
sauces that were processed by the final recipe were stored at room
temperature, at 37C and placed next to a window. Except slight
decrease in viscosity to 17.5 cp, no changes in salt concentrations(6.83%),

pH(3.28) and acidity(3.60) were observed after 6 months at 37C.
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Although redness and yellowness of the samples store at 37C were
more fluctuated than other samples after 4 months, no significant
deterioration in quality was occurred up to 12 month at room

temperature.

2) Developing seasonings of garlic and pepper

(1) Properties of garlic and pepper during brine storage

Changes in salt concentrations, pH, acidity, colors, transparency and
appearance in fresh pepper and brine solution during brine storage were
investigated under a couple of different conditions : punctuation, final salt
concentrations and concentrations of added glacial acetic acid. To be
used as the best seasoning materials all year around, the final salt
concentration needed in brine solution was 15% and adding glacial acetic
acid up to 0.3 to 0.5% of fresh pepper was necessary. As an effort to
remove garlic’s distinctive pungent flavor and hot taste, garlic was
pre-heated at 60, 70, 80, and 90C for 20min, added by equivalent amount
of water and, finally, brined by adding 20% of bay salts. The salt
concentrations reached to a theoretical value after 14 days of brine
storage regardless of different pre-heated temperatures. Although harder
in texture in lower pre-heated garlic samples were observed at the initiai
stage of brine storage, this trend disappeared as storage period was
prolonged. As garlic was pre-heated at higher temperatures, its
whiteness was getting intense from the intial stage. However, as brine
storage was extended longer than 100 days, no difference in whiteness
of samples that were pre-heated at higher than 70C was observed. The
brine solution of garlic pre-heated at 70C was the most transparent

after 60 days of storage. According to these results, it seemed that
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heating a garlic at 70C previous to brine storage could most effectively
remove pungent flavor as well as hot taste and prevent discoloring

during brine storage.

(2) Establishing the optimum desalting conditions of brined pepper
and garlic

Desalting process after brine storage is essential for producing quality
seasonings. The time required to remove 50% of salts from brined
pepper by soaking at 20C, 50C and 65C water were 7 days, 35 hrs and
30 hrs, respectively. The flavor of pepper desalted by soaking at 65T
water was the least favorable. When desalting processes of the brined
garlic, which was pre-heated at 70C and brined for 5 months, were
compared, soaking at 5 volumes of water at room temperature for 24 and
48hrs could remove up to 50 and 70% of salts, respectively, otherwise
soaking at 60C water for 24hrs resulted in removing 65% of salt.
Therefore final salt concentrations of 7~8% in seasoned pepper could
be achieved by desalting with soaking into water for 48hrs at room

temperature or 28hrs at 60TC.

(3) Developing seasoned pepper and garlic

Seasoned pepper " after desalting was processed by mixing desalted
pepper and seasoned gravy. Flavoring ingredients in seasoned gravy
were sucrose, sorbitol, citric acid, malic acid, alanine, glycine, HAP and
glacial acetic acid. The mixture was packged and sterilized at 85C for
15 min followed by cooling. Seasoned garlic I was processed by
dissolving high fructose corn syrup(17.8%), vinegar(6.75%), succinic

acid(0.91%), HAP(0.3%), sodium glutamate(0.05%) and corn syrup(6.75%)
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into water(54.5%) and, finally, a skipjack extract was added. Seasoned
garlic I was processed dissolving high fructose corn syrup(42.31%),
vinegar(6.75%) and ginger extract(0.5%) into water(24.58%) followed by
adding equivalent amount of desalted garlic and sterilized at 8)C for
15min. Seasoned garlic III was produced by mixing seascned gravy of
soybean paste(33.0%), high fructose corn syrup(21.5%), HAP(1.0%),
sodium glutamate(0.2%) and water(41.3%) and seasoned pepper of recipe

I followed by aging.

(4) Changes in quality properties of seasoned pepper during storage
| When sterilized seasoned pepper was stored at room temperature and
37T, concentrations of sugar and salt were not changed regardless of
storage temperature. However, a texture of the sample stored at 37C

turned to be getting smooth as storage period was prolonged.

3. Development of novel hybridization technique to make a
deodorized garlic and onion powder and extracting and

concentrating products.

1) Garlic and onion have been reported to have various health-related
benefits such as cancer prevention, benefits on cardiovascular disease,
antimicrobial —action and so on. However their unique flavor
characteristics act as a negative factor in products development. In this
study, novel hybridization technique was applied to make a deodorized
garlic and onion powder having biological activity. The optimum
conditions of coating were as follows; coating material was compritol

883, rotor speed and coating time were 15000 rpm and 3 min,
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respectively, and mixture ratio was 9 : I(core material : coating
material). The hybridization process successfully decreased the flavor
intensity for deodorized garlic and onion powder. When cytotoxicity on
human derived cancer cell line, protection against benzolalpyrene-induced
cellular toxicity and inhibition of benzolalpyrene-induced ethoxyresorufin
O-deethylase activity were used as indicators for biological activity,
results of deodorized products‘ and extracts of garlic and onion showed

that these products retain the original biological activity of raw materials.

2) Water and ethanol extracts of fresh garlic and onion were obtained
by two types of method, i.e. conventional extraction(CE) and microwave
-assisted extraction(MAE), under different extraction conditions. MAE
was more efficient way than CE judging from the extraction time, which
is required to obtain the same yield of oleoresin, 5 min. for MAE
whereas 2 hrs for CE. After 5 weeks storage at 5 C and 30 T,
thiosulfinate and pyruvate contents of garlic and onion oleoresin indicate
that 5 C was suitable for long-term storage of oleoresin. The obtained
garlic and onion oleoresin were good for long term storage and easy for

handling.

4. Supercritical -CO2 extraction of essential oil and oleoresin

from crushed garlic and onion

1) The extraction yield of diallyl disulfide, diallyl trisulfide and wax
from garlic increased, as the supercritical COy pressure increased. 8mg of
diallyl disulfide that is one of the most representative component, was

extracted at 420bar and 40T from 100g of crushed garlic. And 2mg of
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diallyl trisuifide was extracted at same conditions. When 6% of methanol
was used as a modifier, the extraction yield of two components are

enhanced effectively.

2) The extraction yield of onion oleoresin increased with increase of
extraction pressure and temperature, However, the highest sulfur content
in extracted oleoresin was obtained at 350 bar and 50C. The use of 5%
ethanol as a modifier enhanced the yield of oleoresin effectively. The
enriched and concentrated sulfur—containi{lg oleoresin was obtained in a
second separator through a two-stage separator {ractionation of

extractants.

9. Quality extension of raw and minimally processed garlic
and onions, and for investigating the energy saving

treatments for storage of chili.

This studies was carried out for quality extension of raw and
minimally processed garlic and onions, and for investigating the energy
saving treatments for storage of chili.

Forced hot air drying is effective for precuring and drying of garlic
and onions immediately after harvest. Elimination of stem of garlic and
onions before drying immediately after harvest is good for in the aspect
of drying velocity and storage. Brushing and compressed air injection
give clean surface to garlic and onions. CA storage is more effective in
long term storage of garlic and onions than conventional cold storage.
Slef-life of the garlic peeled by hand is longer than that by mechanical

peeler and the shelf-life can be extended by immersion in hot water
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dissolved acidulants.
The volume of dried chili can be reduced by compression and the

quality do not differed from the non-compressed during storage.
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5~662kd BTl A F Aol& wgch vhe] WL L L%, pH, WA
& lRe wEd &L BT pH 559 gEgelel d=AA 50T
A 30 AHYA SWE} HE Be Aow wud o Atk FdR A
7 AR R AL ATNA W 100 FE/ A AgrhE
& o183 td vhsg AXT A5 PA@ge] dojuhy ol 9T
A 3087 AAUSAY vhE FURY 42 AARE 4T £ Jotm B
S AZEE R ohguAesl Azvkze EA vAE el

B!
A 5(1992)2 AAd vtee xF AWNEAY F4&EE dx 2w/ F
Zhgtel whEt FobeE ubd, AzebEd] pyruvate $EE dxewst Fobs

Aud AxATrel AHgte] wetd 7+438 9 1, sodium metabisulfites A A

Met= frEld T fructosedt ofmlimAl Z9] asparagine®] FE #HA =
Maillard 88 ascorbic acid AF3} ¥F-<of] oJsle] 2151 gingerold] ¢
stod AAlE e Aew FHIAT. I E A g FEA3 o A&l
e £5(1996)2 23 A4 FEFE cystine(0.3%0] 3+ w) A7} A 7 7F%

=X, citric acid H7te] # 9 Bl Yk, ascorbic acid H7HAl 23]
g 24357t ERFEJY T Basedch

oo ATFEFS HE JEILL 9o Ful
A Gt mteERE] Hudgd Be FE7Ae 2AE A

a0 it Bty FFEE FIdE PeCSO(trans-(+)~S-(1-propenyl-L

-
B
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= TR
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Se

-cysteine sulfoxide), PF&-2 allin(S-allyl-L-cysteine sulfoxide)o]™ o] 9
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&9 allinase$} obnji=ito] &3l st Aoz ¥l vk A

A 4dAZ FEEEY 5 (1) PeSO% allinase®] & 23t
CD(color devaloper)9 A, (2)CD9 ofnjx=4te] zH-8o 9 $F PP(pigment
precursor)2] A (3ACSO ¢ allinase?] =& 9% allicin® A, (4)

(&
=
olo

PP & allicin® &g o3 HHMio AL Bud v v} 2RE I
el #HA pHe 5~6A10lolH 2@ A9} 4ubA] 2FEA 9 2% 5o A

Mael FAERG FE Ae FMAen, A% crude allinased
PeSO, ACSO% glycine& &0 H7I3t A3 vlse allinase’t %39
allinase Rt} FWo] oL #AostE Aoz ey},

T A ddALF Avle =R AAE EXY A ] s A
Zastt FAste AR Az oiyet z2+E gRHo dd Fol o
s AR 71E2F 2 Hey] otk Auizael upetA 7HA <
I FHs AuA BRA AR sbAe B Er) v o

=
$ A8 b fEHE ABoVE sk 2oy BYYWA YIRS

1-r1
o

A4 AERE hEstE AFL vhuslice® FEAZT AF,
oleoresin, FHEA, FobA, thel7] Fol itk whEel AYH A @
A %8, BA2HE As, LD, GAAAE, A, FF, PAE

Tol dEA

2
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hEAEE BEt nhEE st 4To AFSHEA A gR A8Es]
ooots AEE YA A T BV E AAT vpes HgoE AlgHE 7
k2] & H7FEQl cystein, ascorbic acid, citric acid, NaCl $& #7}s}d
&4 71(Food Mixer, WHF-54)Z 15sec5¢F Ztolx] A}&3}9ith,

Fae AHEAGAA WFE A FYstY 4Tol dFstEM AgE A}

oo
_QLL
%2
o

oz

AR NE A3 vbE-L conical-tubed] 508 BolA Al-foilZ W
g% 5T 30C2 #7t AFsdA A7 7170d mE ZAEE 2359y
vt Z %= Hunter Lab. (color QUEST I sphere system)2 ©]&3} o

oft
;O

Tt

lw

7ovhEd ¥R % F A97% 9 2L AT A

1) Avhs AT

7H AARAA G5 AL A p
T B ARLAA cystein 05%, 1%, 2%, 3%, ascorbic acid 2%,
3%, citric acid 2%, 3%, NaCl 2%, 3%Z H7}std A} &390
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) A A 3 ALE AT

cystein(0.5%)+citric  acid(1%), cystein(0.5%)+ascorbic acid(1%), citric
acid(1%6)+ascorbic acid(1%), cystein(0.5%)+citric acid(19)+ascorbic acid
(196)8 H7Fete] A&tk

2) Blanchingvls A @3
AultsEs #E 204 30 € 60 2 B9 g3 vpsS Abgsig o).

3) Aok AT

AZvbgdd AHEE wEE 30TAA dFUFEST A% £ FAusAE
et 5AS dAungd. A Abg%e cystein 05%, 1%, 1.5%,
ascorbic acid 1%, 2%, citric acid 1%, 2% 2 A2 &to] A}-&35Fg ),

4) ¥FAE 7S A

o] Ay EHsF U 22 F(cystein 0.5%, cystein 05%-+citric acid
0.5%, ascorbic acid 1.0%, blanching)®& & 3dte] 7199 HEo] g A
Boll A L, a, bat e ZA48koh

EE

s

30x300X300mme] Z7|Z EBE2S wEo] A4 Lugzrs £

of FANZ F -60Te FEYEFsN] Wi AE eEwste Zojo 47
2

o WEE zAdor, 25 dustd Y24 24008 2AEA
6) w3t Fste] FrAx AW
e dvtel Foadx AR F2 REE0] 9] FRE £oH,
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ZW B E gt A 2dYd AFe #ed EHE AL £EE A
FoR NEety] ¢ste] B w=me] A AREHIL e AFES FA

stol AlES] 548 ARSI AEAAER v Brhsdoh

4) A7} oleoresin A x 7149 %

BAE ME THEAZA A FYEte] FA, dEd & 4% 5o FES
Firotes sadzstd AR AHEs

TEAEG A &g olgdted BT, 100mpmez FEG F
whatman No. 42% o3&ttt 7 A G 50CAHA FFAAS. 2 5%
=& 60CAAN dxsta 7144 1388 dFo2 FE2588 F4s9

5& 9 &ulj(aceton, ethanol, isopropanol, methanol, water)& A77 &
mje] &g 1: 42 FE39 88 A8 Y.

A E &ulE Abgsle] e &vje v &S 113 14, 15 23 25
TFE&E SAHAL

bl &

A2

filo

2y

Ol
e

220 Mg we HgR

5&Frel &vl T AdEE ethanolg 0%, 25%, 50%, 75%, 100%E = 84
stol 2 &olE Abgaith

5) 8% dMol2ES W WE L AxAE Ax
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AL ), FAS G Ak i

5CdA oAl F%3t9) 10£05 ° Brixd ¥ %% %43 ¥ xanthan gum

El%

HE 90T, 1083 BAAsta, 4

O

0.1%% 7}slal waring blender2 13,000rpmoll A 53#-3F &3t A7 5 o)

2EF Azsgnh.

6) 373 v T AAF EF 7 H =932 A

A%E &2 ARol AR ¥ wulstel PP BAdE Folu o2
& @438 AAY 5 2A Ahen, e Adeta 2 st AR
ol gRe gHeld AAcE Pold FEEE 9544 33, odd ¥
He g Fotel 1 AYBEE AR9n 3

e 24 FHrbste wiguEs AHsd

ogowkEAe 2 A

B+ 1= gH (00 Aol 1A AA T 2B A 247 A
o AFWAE st tolTulolE YAE 10 ha® 5 kgd XA I
°]% 20x10 cmZ 4008 o] HFatgr},

2) Maleic hydrazide # & 2 ¥4y
e =8 159 A 2008 o] MAZEA ] el m (R AL
10,000, 20,000 28131 30,000 ppme.E A3t 20084 5340 & vy 99

of WRAERsz 544 Axain
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3) Maleic hydrazide A&+ F A8+ 3 L 449
Maleic hydrazide(oldt MH#3L &) Hel+el F g tE F43t 58
g F olE o' EdA 10¥ T d7d T 9 BRES Adsld Azv)4

0C)ell War zhzh 124104 23] A zste] Algg Ab&atsi)

4) vl5 AF
d¥AZ MHAR, #A8 wEs 27 200 kg 100 kg® F3Hale] wzh
o] & bl oF 3 kg¥ Wil o]E ALy AHeHqFmo du AlA 15Y

AR 7ol MHAE, FAe g vize] A @48 FHA71EAE 4

3 A(Zoho] FHBAE ZASH] Y8 159 Ao=
Huol AZH2E At dolg FAsh F HE&(F AP MHA 2
HE) #AXAR(FAE S MHAEvbE)E eSS dhud ge ggnp
= AASIL vpERA Y FAEHA ddstd B8 Lol A & Holg xA}
skl
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6) AWM E vl 9 conditioningod] WE FWolAan AL

A2 Ao A 7597 A Add nks oF 20 kegs 20, 25, 30, 35T
ujekrlel Wol 79 FA o & conditioningol WE AW oA a¥E =A}E
Atk

7) AWnt=9] ZhalAd ZAb

b Al AL ARIA 309 AR FHvtss 242 oF 4 ke
A Zgste] A 8UCiY FAMAA (AT} #(F), A7IE oF AA)
A, 0.1 kGy/hre] AFEZ 247 03, 05, 07, 1.2 kGyY F
55 zAEHY 4% 23S PMMA dosimeter(Hawell
Co., England)& A#3te] 03 kGy 1.2 kGy F32 Hawell Amber
Perspex Dosimeter Batch N type 3042 o]&3 . F3=+
UV-spectrophotometer(UV-1201,  Shimadzu, Japan)® &AL

dosimeter?] T4 32 Micrometer(0~25mm, Mitutoyo, Japan)2 A %38}

A

g AW §5 77 A 2 AREA

4379 vhe(de A, 4e MHA,

°
%
o ¥of "EsArh vhy ddizlZt AR Egdd gu8E 243 14

o2 AW ¢4 #7E WAy A ARAZ 108 34, L, a bgkox
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2) MH 4]

de wAY, de MHAY, 94 PA, 33 MHADS vhsg )
A7 T 55712 A4 F 20 g Astel 80% B 200 mE ¥ A

el A 4ARE Fo ARTIR EE50 FH o viEgeR 250 mrt HE
£ 4§, £33 Whatman No. 12 o738t MH #4 A8z ALL314)
ok oojwf HPLC ¥4 z24e vd&3 2o 23L& x-Bondpak Cis(3.9%150
mm, Waters), 1&7]= UV(318 nm), °] 54 MeOH:H.0=20:80, +< 1.0
m/min, ZH2% 35T, FAHF 10 woldth EFE 22 maleic hydrazide

standard(Wako)& A}-&38} 4t
3) FE9

U AAF %712 HAE vhE 3 g2 300 m AL EGAA A o
& o1710] 50 % WL 90 mE W 80~85Ce LelA AR Fel

2 AME3A ojul HPLC ¥4 x74& Z¥ carbohydrate(4.6 X250 m

3

Waters), 7% 7]+ ELSD(evaporative light scattering detector), ©}%Ar&
75 % acetonitrile, %% 1.2 ml/min, FYLHFL 5 woldr)t FTEEARZE

fructose, glucose, sucrose(Sigma)& A&

4) freohv] At

T E5F7I2 A4 vhE 3 g8 FHste 50 % dEE 90
mE ¥ 3087 Jgd ¥ 100 M2 Q&3 Whatman No. 12 o 78}
Atk olE dAEYs] FEAE At AccQ-Tag WPz Faolnm
=48t HPLC ¥4 =742 ogd 2u. 23L& Nova-Pak
Ci8(3.9x150 mm), A& 7]+ fluorescence(Ex. 250nm, Em. 395nm), A& F
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AR 5w, 24 255 37C, o84S 0.14M sodum acetate(A), 60%
acetonitrile(B)& gradient® (% 1-1)2.2 EBEAsgch o] uf AlEd ETFE

Z1 2+ amino acids standard solution type H(Wako)©] 3

£ 1-1 frajohved B4 24

Time(min) Flow(m{/min) %A %B
Initial 1 100
0 1 98
15 1 93 7
19 1 90 10
32 1 67 33
33 1 67 33
34 1 0 100
37 1 0 100
38 1 100 0
49 1 100 0
5) 714
NE 10 g€ 300 mL AZESetaze] Hstn ojy)el 80% o ¥g 100
mL& 7He ¥ 150 rpmol A 3AZESH f714E 2EEHAG. FEAL o7

gte] S Angt & QU)o FHSFE 7 100 mLE A L33t o8 o
50 mLE # 3] mixed bed resin (TMD-8, Sigma, USA)

A #714E F&AAZ] g 100 mL go)l242 FAste dHE QA

il

o &3E 714k 6 N formic acid 100 mLZ §7]4S &&3t0] o] &
st ZdA s A8 14% BFy/methanol € 5 mlL, W3
ethyl laurate’} £ 1+ chloroform &% 2 mL @ FFolsak}
2 7heta WA g AAAZ F 80 T sand bath’doll A 303 ¥kg
AA FEAGSAT )& 10 mLeY Agddel 27 oS 4 mLe =3

M
Ay
f
3
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ta A

Ofje
Olt

s 3
o Fa ol MUEFeZ "H4Ee 10 gLE  flame ionization
detector(FID)$} HP-FFAP XAl Z#(crosslinked FFAP, 30 m X 0.32
mm LD, PA, USA)o] &5 GC(Hewlett-Packaed 5890, PA, USA)d| F
st 3t Injector?t detector& =i Z} 250 C 2 270 T® 3}
Bal 2P L 70 CellA 183 fAT & £3 5 TH 230 T7Ax 4
A 230 TellA 88 FASIEE stk £ubvAe dAFL A8agdx
&

&S 12 mLE 9o split ratios= 1 @ 6022 §X&d. §7)

ammonium sulfate§ N8 7}3to] A&3 & chloroform

o>

[0

A EEEE EFAIY(Sigma Co. USA)S A8 AXS Varian
Chromatography Data System 402(USA)o <l&] Wy ZFHo w2 Aty
o X EHAEZFE pyruvic acid, malonic acid, fumaric acid, succinic acid,
lactic acid, citric acid, oxalic acid, malic acid, pyroglutamic acid(Sigma)&

g3k gih.

6) Allicin

Allicin®] %2 Mochizuki®] W oz F33grt = 50 mL ¢gAE

Toll e AR 1ge& Y1 A7 FFSF 10 mLE 2o ice-bathdo| A 5
E5e A 7Y #R3E Algd 001 M AdaddgzgA(pH 25) 50
mL2 3AAZ g 4CA 108 59 5000 rpme2 YA Rt 2
252 02 #m membrane filterZ o} #A17] ¥ HPLCE B35ty

o W Al8% ¥EEAE NOPEXA AEo|9x HPLCRA zAe o 2ff 2}
#oh
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< Mz
+ Column : Cig (4.6 X 250 mm, Waters, USA)
- Mobile phase : MeOH : HxO(40 : 60)
- Flow rate : 1.0 mL/min
- Injection volume : 10 L
* Detection : 254 nm
+ HPLC : Jasco PU-980 pump, UV-975 UV/VIS detector

oh. Buvksel Ak 33 2 AA

) FE8u9 XA
Chloloform, acetone, methanol(100, 50%), ethanol(100, 50%), 1% HCI&
3§35 MeOH, 2+%8&4(0.1 M phosphate huffer, pH 6.5), =85+ <&

22507 A B U2 HAAEY Ewd @2 =g 2}

o

2) 829 32 4 AA

st th. ©] & Whatman No. 1 o} #A & A}&-3 Biicheer funnel
s IAE Axvh A AAL qA] FY S E vste] kg
FE3aL olFEA 2o Max FEHES AW AL AAELE ARZ ALEES
th o] HAE AHE rotary vacuum evaporatorE o4&, 40CH A g
Ao AAE q7tx] 5% §F B 52 AR, petroleum ether® A&

2 % A ZAES AAGRAYG o] A& 39 wEEAYG o] JAL
Eol A7 zAdoz AHsta 05N NaOHE Ap&ste] pH 7002 24

st AAEYH thE, FANE FHEARSY WHnd AFd FAA B

tlo
off
o
£
o



Aol A&k

3) pHe| 3%

AR AANE 2AMEY] Y5t $F LA S AL pHE 10, 20,
3.0, 40, 5.0, 6.0, 7.0, 80, 9.0, 10.0, 11.0, 12,0, 13.02.2 =d&sc}t pH 1.0
¥ 2.0 HCI-KCl €% 89902 M KCI+0.2 M HCD), pH 3094 pH 507
A& Macllvaine &% €4(0.1 M citric acid+NasHPOs)-&, pH 6.0~8.0L
Phosphate ~ &%-84(02 M  NaHPOs+NalH:POs), pH  9.0~100&
Glycine-NaOH €% &€94( 02 M Glycine+t0.2 M NaOH), pH 11.0&
NasHPOs NaOH ¢t&-894(02 M NaHPOs+0.2 M NaOH)<, pH 12.0~13.0
< NaOH-KCl €Z8 9902 M NaOH+02 M KCD& Abgatgith oA
A EE M2 04 gl 7 pH $F 8 40 mLo2 345t 72t pHE R
20071 9] cap test tubed] 10 mL4 Ho] LR3I F uwlgo] &3 AYPHE
45T ALV BAstAA 24270 144

g AHgstel FPES WHE S48 o
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Mz

4) AL 74
A Rnsg TAAA AAT MadE TLC plates 20X 20cm Silica

°]

rlo

al
gel 60 Fasa(Merck) 2 n-butanol @ water @ acetic acid @ formic acid (28 : 8
C9 12, v/ BEAE AMESte] AETh ©] & ninhydrin reagentol]
12 3¢ 9307 B5%d 3712 A F band® o] FAEH7A 12
0CAA AxA fod 4 MEdALEL sdoziE S ue
e FH3ed 01% HCl

B

band 12342 FR3Qom Ram A

methanol & %39t

- Sep-pak(Cis type) 2.2 A A $F membrane filter(0.2um) 2 o 7}
- HPLC #4
A¥  p-Bondapak C18(3mm X< 300mm)
o] : FWM(formic acid : water : MeOH = 7:63:30, v/v/v)
<% © 1.0mf/min

A&7] : 530nm

9) F7IARE 4

7H FNAE 235 49

20049 Arl2 E4F vks 50 g3 TF4 100 mLE 7tele] BB &
F3t F old 33]e] AA 100 mLY etherE 7lste] 1583 A3 £8 &

Wa)ste] etherd & RUTh 28 ether® < vigreux columng H23te] 43
CoAlM etherg 12402 AAStL HFHoz AL gasE o] &35+9 300
M= FFeo] IR B4 A5z Abgstgrt

%% vtE etherFEY 10 WS FID/F 2#83% GC(Hewlett-Packaed
6890, PA, USA)ell Fste] 455t o) | GC A& FU73= 250 T,
FID® 300 T2 nA &Y 2w, column ovend &% 35 TollAH 287 &
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Ag by B 15 T vl 280 C 747 A5A70 & 1587 &3}
o NAE AEE AMEEe) B 12 mLE 83, split ratios 1:200.

2 s &9l AFEE column® 032 mm #7]9] 5 % phenyl

$4t4

methylpolysiloxane©] coating¥l ] & W SceintificA}HFolsom, California,
USA)e] DB-5 fused silica capillary columns AF£39 0w columne] 2
ol 60 m otk F I dHd Wi vuE GC P&V Aled
FID®| response(area count)& =} 7](HP3396A, Hewlett-Packaed, PA,
USA)Z &A% da W4 davusgdr. 45"Ere zadzge

zero = O, attenuation = 7, chart speed = 0.5 cm/min, area rejection =

50,000, threshold = 5, peak width = 0.042 3}

W) F713%9 54

GCell  9lste] Ry® FrIHES] F4HS Gas Chromatograph-Mass
Spectrometric Detector(GC/MSD,  Hewlett-Packaed 5972 system, PA,
USA)E ol&stsirh 71889 5 2 F9L A GCYH Y =8
A A ARES]E Y% interface £EE 280 €, ionization voltage:
70 eV, resolution 1000, mass range: 30~300 m/eZ 3} on] 1 ure]
21E FUIEEY BYE A% GC 5Y 2107 =AY,

GC HE7]2 AM&% FIDOIAM dolz chromatogram® MSDo Al 21ejzl
Total ion Chromatogram(TIC)& A% Hlwal7] 943t 3 index 42 A

24 7F 69 hexanet ¥l 3391 tri-trocontaneZtA ¢ n-alkane &3E-S A}
&3ttt WA n-alkaneS GCol F49139<S wo] Adojx= chromatogram
o828y 2ol n-alkaneo] td WEE ARE FEI olE ARS
n-alkane® ®©4% x 10002 x&stgc) o} »
o] W% E AZE n-alkane?] Aztdhel wt 12 #42 A8t Linear
Relative Index(LRDE T34tk &#H %94 n-alkane & Ao GC/MSD
ol FRIste] TICAA dojdl zk R WEE Azte] dig LRIZ 73 o}
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& olE GC9 FIDA 9% chromatogram” 2z A2 LRIS} #lwste] GC
9| chromatogramell ®2l@ 7z} A 29 peake} GC/MSDe| TICo] “eRd 2+

di-e peakE FRlstsith

RtC - RtN
- = X
LRI [ Rt(N+1) - RN + N ] x100

RtN : retention time of the n-alkane eluting before the component
Rt(N+1) : retention time of the n-alkane eluting after the component
RtC : retention time of the component

N : carbon number of n-alkane eluting before the coinponent
6) A3 FE ¥4

7h F83¢E ¥47 29

20Mel AV12 £4 vhe 50 g3t TR 100 mLE 7hste} &5
gk 3 oo 33 ZA 100 mLY etherE 7Fsled 1587 AE
WX 3le] etherZS 2ttt EE etherZ < vigreux columng & 3le] 43

TolA ehter® 12802 AAsT HE2HoZ FA gasE o] &3t 300

ot

3 EE ¥

%% vs etherd&9 10 wE FID7F ¥&#¥ GC(Hewlett-Packaed
6390, PA, USA)ell F9ste] B8kt o o GC A& FY7+& 250 T,
FID9| 300 T2 AP o™, column ovend 2% 35 ColA 28T #
A thg #7315 T v &2 280 T 7HA A5A7 & 158% fA8%
o EH A dES AARSe] B9 12 mLE EF% 31, split ratiox 11202
2 sk BEo AMEE column 032 mm #7195 % phenyl

Ol
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methylpolysiloxane©] coating® J & W SceintificAH(Folsom, California,
USA)®] DB-5 fused silica capillary columng AF&38t992.7 columnel 2
°l& 60 m olirh FrigRel UdHQ WIHmE GC AEVZ ALH
FID®] response(area count)E 2+ 7](HP3396A, Hewlett-Packaed, PA,
USAZE 543 dauxs Javustdn. A52E79 22424L zero
= 5, attenuation = 7, chart speed = 0.5 cm/min, area rejection = 50,000,

threshold = 5, peak width = 0.04% &9t}

1) #33E 54

GColl oate] #ul® FagtEol HAHS Gas Chromatograph-Atomic
Emission Detector(GC/AED, Hewlett-Packaed G2350A, PA, USA)E o] &
St #3FE FF U FYLe Hed GOPHH EYsA ey
GC-AED®| A AED*#<l G2359A (Hewlett Packard)e] Z72 transfer line
I cavity®] £5RE 250CTE HASPR SR F4, A 2 ven
HE71A2 dFS AHEste] B3v)e YRE AR Az fx8t7) 93t
of AaVAE £2 30mL £ Sz A dUAE 24 eV, Eatzu
A7l °F 05 cm(in length) x 1 mm (in diametcr)o]Qon Hiy|=
Czerny- Turner typel.2, =45+ 342 170 - 800 nmeo| v, B4 uA2e

@209 A% 193 nm, 3(S)e] 49 181 nmolH &8t
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A3 A AR R aF

1. Aoks AHg Ao T

AvbEe dobd 2AYAAE G FHUAL Prhshe] 30T 5T A
4 3 4uYs ARE 249 A9E § 123 2 29 1-1~40] vheh)

30T A9 La(zd 1-1)2 dzT79 49 A% 19 o 42 A

2 7ol AyHdon FANsA Hel T F NaCl 20, 30% F7H7PE 2
& FFEoR Zvel AAHUTY 59 AFH F cystein 2.0, 3.0%F A5

BE A9 Lgko] 60 olste] ghoz Zwie] P on cystein 2.0%
H7bFE 409, cystein 3.0% H7FtE 509 o) 3o Lgko] 600]3tz Zwol
AP = Aoz Yvelgd A4 609 Fo|&= ascorbic acid, NaCl, cystein
1.0% H7bte 23 H2up 2ol Asgd oy cystein 2.0, 3.0% H7a
& Lgkol 4zt oF 52, 572 Aol AsA A A= &kt a2y
cystein 7ol F7HEFE AW gdE glon oFHU HAstE &
A o] vheRt ek

a®k(c1d 1-2)9] A §- cystein H7FFE A% N FELS AF 199
e R HWol APHE BYow citric acid 2.0, 3.0% HIFEE U E=T
Hrp o] AstA WAHAG. T3 cystein T E AT AYFLEL
A% 5~199 Ate] HWolA Zoz WHPHYTh Cystein 05 1.0% H7t
T AWUEAL gle] #Wel MIPH oy cystein 20, 3.0% HTEE NG
459 °1F- agko] 500 o} o R Ao IAPL B 5 YU} agte AH
B9 cystein H7btE A4 flo] 2o JPPS B 5 gon 1

9] HYTFEE Ywlo] dojuk F PWo Way

i
o
e
+
3
32
o
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T AAA ez 30CRY Litel =4 YEstHId
1-3) NaCl d7bel A% 30T 2 Zgom A% 19 60 ol
2

gon dlzye Hlsd FPer dopxion 5Y olFdE Lake] 35~40
Wolel g A8k Citric acid #7bE 3% 20% A7HFE 19

w
<
EN
jati
NI
=
g
4
rr
N
e,
]

13 Lgko] 60013t 3-8 B9low, ascorbic acidel 74
T+ 2.0% %= , 3.0%< 189 o] Fo 60 o]&te] Lats Hirt Cystein H 7t
T % 05% H7MFE A 8Y F 60 o8ty Lite Holow 8d ol F
&3] ZHaste] A% 40delE 40 o18te] S R Ak Cystein 2.0, 3.0% H
7hre B 7P FEE 3g Rt 30% HbtE A% 60Ul = Latel
65 ol #;E Hol AW B W dAdo] YER R gkskow, 20% HAF

= A 3B ol F 60 ool gS Hol 409l of 589 & wel F A
27 A9 A 409 olFdx Fzsgoh. el 30T AT 7o)

cystein® 7} A 8tA Uelvde A2 ekt

5C Z%(2% 1-4) 30C A< fAg H3lE B} Cystein A& F
T AWUEAR Qo] Z2¥om AYgEdon 11 & HAYFELS o] Ao
W 5 Addow APHE &+ ATk 30T Ay vwE wd 5TE
AR RO R Jh= AlZke] HojH ov citric acid B7Fe A A
60 ol Fol® agto]l (1)@ EAth FAAEA A 1E F cystein 3.0¢]

4% agko] 3olate] o 4% ENE KoY olF FAH AU
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#F 1-2. A8 30CoAA ZRgxA el Ax Hs}
0 104 30!
30T
L a b L a b L a b

control 6255 025 1830 4046 0.15 1568 3975 933 1644
cystein 0.5 6789 1.04 1634 5087 835 1777 4394 1090 17.39
cystein 1.0 6847 099 1583 50.18 535 1661 4157 797 1448
cystein 2.0 66.96 -054 1455 6536 157 1739 6245 3.07 1930
cystein 3.0 6781 -071 1344 6537 124 1525 6529 158 1833
ascorbic acid 2.0 6444 -053 1675 4994 130 1885 34.07 1060 12.84
ascorbic acid 3.0 6534 -060 1675 5434 335 21.84 3742 1103 1478
citric acid 2.0 6885 -1.00 1810 4216 -834 1391 4532 553 1835
citric acid 3.0 6876 -1.01 1834 485 -794 1792 49.07 525 2012
NaCl 2.0 6021 065 1382 3616 490 1248 3487 963 1290
NaCl 3.0 6042 060 1270 3456 434 1046 3703 951 1437

i 1-29] 23 09 AF A control® HlZa] EH NaCl ¥ +& A
stil g HYTE vES 7k £ 2uEA Y 937 9SS o &
At ey cystein 2% oA HIIA|olE gasyt AAE QLS B ool

A7t UE A,
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3 1-3 AR7IZE 5Tl AR Al Al A5 E3)
0l 10¢ 304
5T
L a b L a b L a b

control 6255 025 1830 3833 -561 1271 4211 168 16.39
cystein 0.5 6789 1.04 1634 5854 593 2035 4832 1235 2049
cystein 1.0 6847 099 1583 5838 448 2107 4046 805 1453
cystein 2.0 6696 -05H4 1455 6522 127 1703 618 304 2008
cystein 3.0 67.81 w‘0‘71 1344 6737 051 1423 6830 120 1592
ascorbic acid 2.0 6444 -053 1675 5942 -273 1650 50.72 470 2027
ascorbic acid 3.0 6534 -060 1675 6295 -1.01 1650 5435 570 2156
citric acid 2.0 68.85 -1.00 1810 4884 -1247 1083 4620 -743 1596
citric acid 3.0 6376 -1.01 1834 5583 -985 1475 5441 -6.10 19.76
NaCl 2.0 6021 065 1382 3898 -0.11 1318 375 834 1453
NaCl 3.0 6042 060 1270 3839 031 1293 3661 799 1384

3E 1-39 A3} cystein 3% A= 238 THAR BAZ (S e
1944 Zatz] del Kol wA ZWo] Bty 4ol Yenith 2
o] YEtE e "A Aoz wol: Ao oflet AnE o] B
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L{30%)

—e—control
~x—cystemn 0.5
~a--cystemn 1.0
—s—cystem 2.0

- cystein 3.0
—s—ascorbic acid 2.0
------- ascorbic acid 3.0
—~——citrnc acid 2.0
~—m—citric acd 3.0
-e--NaCl 2.0
—=—NaCi30

Y 1-1 A%7IE 30TAM ZRgAA AT Lg s

a(308)

29 1-2. A%7IzE 30T gEwxA Hpd a

_92__

--e-- control
—x—cystein 05
wee-cysten 1.0
—s~cystein 2.0

- cystein 3.0
--e--ascorbic acid 2.0
—+—ascorbic acid 3.0
444444 citne acid 2.0
—~—citric acid 3.0
-o--NaCl 2.0
—<—NaCi13.0




LisZE)

j—+—control

—e-—cystein 0.5
fosecysten 1.0
|5~ cystein 2.0
| = cystein 3.0
| ——ascorbic acid 2.0

[=o-NaCi3.0 __

% 1-3 ARZE 5T A AuiA Held Lgke] w3

alsz)

--#--control
~ew-cystein 0.5
—a-cystein 1.0
—w—cystein 2.0
-m--cystein 3.0
—e—ascorbic acid 2.0
-—+--ascorbic acid 3.0
~citric acid 2.0
—~—citric acid 3.0
-e--NaCl 2.0
—o—NaCl 3.0

IR 1-4. AFVIEE 5T AN ZREAA A aghe] W
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U A AA AT

Aupbgo] AHYAAE H3F Hulksted 30C ¢ 5C AR F M7
Wetg E AnE ¥ 1-4~5 % 129 1-5~83 #o,

30T AT Lak(ad 1-5& BWE cystein 0.5%+citric acid 1.0%
A7h7E A b2 AgdTe AHHez AL dojxn 20%0] A
#2 o controlEth ¥ 40 o|3tE wolHTh melx Algte] Hupds
E A&A "ol Roz A cystein 0.5%+citric acid 1.0% #
7brE 1943 ¥ 56 B "ol olF 2 wEgle] 1 A& A

FA71071 208 AHFol = 525 A=V HA o] A 2090 A
Jﬂr?‘?i Zu4 "9old o oidd

agh(1¥ 1-6)& B9, control® 7%+ AWMy Zwe Arr g
Aol vlsl 1 HErl Astm 9w A&EHEUE cystein 0.5%+citric
acid 1.0% H7bt= A¥& Jedigrt 6-8Y ol F8E ZWe ekl
Aol Hla o2 A7 HWo] Rojx gu zd
ARt

5C A9 Lat(1d 1-7& B57F dz7Rg £& 3942 Yey
Ak, 1 F cystein 0.5%+citric acid 1.0%°] 744 £& &35 Ueyz
AR cystein 0.5%+citric acid 1.0% H7} 7 894 ©]F Lgko] 60 ©
3t2 "olx 2087k 60& HAFR Lgto] WolxE= Zo] 714 HYr),
ascorbic acid 1.0%-+citric acid 1.0% H7F7#7F 713 A3 Zog wolA

Hl 3Y o] F 600jstE "olgm 20¥eE 45 74A] HolHom o] F A
£2oxw dwWold RHoz BolATH  cystein  0.5%+ascorbic  acid
1.0%-+citric acid 1.0% #H7F+& 1597bAE= Like]l 60014 #Ast:= 4
2 7 4t cystein 0.5%¢+citric acid 1.0% A& F2 A8t 20do) %
o= Lgko] A&Hoz "dojd Rog oadr)

at (198 1-8)9] A% cystein 0.5%-+ascorbic acid 1.0% 779

cystein 0.5%-+ascorbic acid+citric acid 1.0% H7}+ A$E Ao

rr
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1-2¢wke] Zwo] =7] A2} ascorbic acid 1.0%+citric acid 1.0%
H7h e Aol vehx b 2dvbe e Ax ) Agtd AL e
T Aol viE] e HWol A9 Heolx A 10¥8& AT} 10
d olF dwol FASA APFFE & + UATh controlF cystein
0.5%+citric acid 1.0% F7F79 29+ 2047 % ARl Apgpx A &
Il A& ge] o

i 1-4 AR7IEE 30TAA 2w Bgdg sy s W

02l ‘ 10 309!
30T -
L a b L a b L a b
control 6255 025 1830 4051 049 1492 3975 933 1644

cys 0.5+vit C 1.0 6282 116 1957 4718 1010 1964 31.73 834 1024
cys 0.5+citric 1.0 6747 -099 1878 5534 243 2084 4851 582 1911
vit C 1.0+citric 1.0 6621 -056 1844 3659 815 1267 3191 624 897
cys+vitC+citric 6835 -0.85 1822 4572 987 1852 3219 685 959

315 A7IE 0 5CoA 24 EgAeTd dn g

0ol 102 309
5C
L a b L a b L a b
control 6255 025 183 3835 662 1173 4211 168 1639

cys 05+vit C 1.0 . 6282 116 1957 5893 397 2031 4608 980 1934
cys 0.5+citric 1.0 6747 -099 1878 59.78 -458 17.01 6029 -075 1996
vit C 1.0+citric 1.0 66.21 -056 1844 5426 -001 1774 3970 894 1484
cys+vitC+citric 6835 -085 1822 6299 251 1897 4879 938 1916
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L(30)

75.00

70.00

85.00

60.00

55.00 -- control
cys 05 +wvitC 1.0

50.00 cys 0.5 + citric 1.0
vit C 1.0 + citric 1.0

45.00 cys0.5+vit C1.0 +citric 1.0

40.00

35.00

30.00

25.00 .

o1 2 4 6 8 10 12 15 20 30
day

" 1-5. EFA T Lak at 30T

a(30%)

%+ control

—=—cys 0.5 +vit C 1.0

——cys 0.5 + citric 1.0

= vit C 1.0 + citric 1.0

-#--cys 0.5 + vit C 1.0 + citric 1.0

flof

A 2]l agk at 30C
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75.00

70.00

85.00

60.00

55.00

50.00

45.00

40.00

35.00

30.00

25.00

a% 1-8 &8AEF agk at 5T
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controt

-cys 0.5 +vitC1.0

--cys 0.5 + citric 1.0

vitC 1.0 + citric 1.0

cys 0.5 +vit C 1.0 + citne 1.0

—-#---control

~®--Cys 0.5 +vit C 1.0

—e—cys 0.5 + citric 1.0

~—vit C 1.0 + citric 1.0

—»—cys 0.5+ vit C 1.0 +citric 1.0




. Blanchingvt& A8 AT

uhE9] 30 ¥ 60& %9 blanching 3t 30C ¥ 5C AF 5 vt&
of M=RsE ¥ 1-6~7 € 1% 1-9~129] i,

0C A% F La(2d 1-99 ¥ge giz79 Af A% 3¢ o|F L
grol 40 ostz #AwWo] dojgE & & Yo 3Y ol FolE Litd
W37 A glel A 602 7R oF 37 Ak Laks FASAH
Blanching g7 2% 30% Ag79 60 A72 Lgte] HxH
o2 Yeldt} Blanching 303 Hg 79 29 AA 1dvte] Lzte]l 35
AR =2 "olx] ZAwoe] AYPPS B 4 dslen A 60d 7tA 1

Blanching 60% 8] 79 7% 459 o]%F Lzto] 60 ol3lz "ol o
W A% 609l oF 58 AR ZAWo] mystA dojue AL & F

A}t wehA blanching® 3% 30% Bt} 6027t blanching®] o %
H7F FL A2 YERh

0T A% 5 ag(zd 1-1002 L3 ¥ BFoz2 gzx=T9
blanching 30%& A &l7+& A& 1Y o] Hwo] A A Hetgey iz
T A 99, blanching 302 Hg 4= AA 139 olF Aoz 2 3
S92t Blanching 60% A7 A% A% 604 AAFolz
o agts B ¥ 3 2ol vEuA & g ¥ F AT

5C AN Lai(2d 1-1D9 ¥WstE B 30T AFAMt vz 3

ol

k1

ok 3L

A

&g B ZF9 blanching 30% Ag+E A& 49 744 Lol
w438 ZAastgon 49 olF xFH Frete AEFE JEded

blanching 30% Ag7x®t iz Lol =4 Yvebyou F 2+
o] 49 W Zwo] AstA YeErgo) Blanching 60% 279 39
Odayell 65 J=) Lte BAom A% 60Y A3 Fol= oF 65 FL9
HoR NSTF A ddTh agtel BA$(21¥ 1-12) 30T Wk
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S0U7MAE  AHdde] A&HY 609 o) Fo] Zwo]l yegr)
Blanching 60%& 279 A% 30C A2+ 2& A82 A% 609 o
Fol= AW 3 o] Yehx ekgkth

webA  blanching A g4 302 HY 6029 A/ LFdg o
blanching©. 2 vts A% & Hd 9 ZAwel 91 azirst dSg &As6)
Atk 22 blanchingS 60&%F SHAIE W vk 771 glojd ® o}
Yt ok o] Aol 3ekaS = o %339] P} zpo) 7k s E A Ao
dE Ao g e

O
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E 1-6. Blanching A&7 at 30C

oy 10! 30t
30C
L a b L a b L a b
control 6256 037 1846 4110 077 1541 3881 810 1539
Blanching 30sec 61.77 -079 1503 3388 -397 1042 3334 322 1121
Blanching 60sec 65.39 -1.38 1479 6533 -042 1409 6535 027 1455
¥ 1-7. Blanching A&+ at 5C
0 1021 302
5T
L a b L a b L a b
control 6255 037 1846 3843 -653 1212 4242 193 1661
Blanching 30sec 61.77 -079 1503 3257 -911 683 3633 -4.03 1202
Blanching 60sec 6539 -138 1479 6362 -047 1336 6445 0.19  14.23
. AZvtE ALE AT

A wheg

22

ol&¢ ¥ AR iE 1-8~9, 1Y 1-13~16°]

30C A 5 La(1¥ 1-13)9 WeE B9 cystein 1.5% H7}TFE

A e mE

PRe B 5

agt(1¥ 1-14)9] A% citric acid 717 E #4933

- 100 -

Ao Lgkol A3 29qko)] 60 o]5te] oz zZwo] A
AR} cystein 1.5% H}TFE A& 49 o]
Mgl q3 7)7ke] Holdel we} LE 7Ass ASS



glo] ZWom APHE AL B 5 YA} ascorbic acid 1.0%9 A$
Fro] FstA RAHY AWoz AYPHAY Citric acid F7H7+Y 7

dojutth 6¢ ol F Aol AstE S B 4 AArh
5C A% & Li(z€ 1-15)9] ¥ F dz+9 2% A% 29 714
How, 49 o]FolE oF 51-48 HL9 FE& FAGE
et g2dstA Q59 A $ citric acid 1.0, 20% 7t
2 2elE B citric acid 1.0% H7b9] A%
FE HAow, 20% A= A 30d B Fo
Lzke] 552 & Aol Hlsl & #%& et Ascorbic
acid® B9 1.0% H7FFRT 20% H7b7e &947F $-53H A et e
U 20% F7HTE AR 18U o]Fole #Awo] AsAE AgS B

bl
i
rok
N
B>
|
o
¥

M= 44w
BTl o
jé il fu

N
= o
w2
ok

&
o

Cystein H7F7+9 A9 05 15, 1.0% HA7lT o8 £& 335 HY
oM 05% H7FTFY A$ citric acid 2.0%9F SAFS & B AU
azk (29 1-16)9 ¥W3E 24 citric acid H7F79 A% o] 30C

Bt A&H02 dojuls AL BYon gRFE Aol dojd F
ZAWoR AYPH= AL E F UAY. Cystein® ascorbic acid F 74
o] A AH 159 o|F Mo

cystein 1.5% H7F7-9] agto] 714 ¥ s B
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L{30%)

[PSpE-TY=
—=—Blenching 30sec
~w-—-Blenching 60sec

a(30%)

e Y 0bE
—a--Blenching 30sec
—~e--Blenching 60sec

19 1-10. Blanching A2l agk at 30C
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YotE
-s~Bienching 30sec
—#—Blenching 80sec

2% 1-12. Blanching & a3t at 30C
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F 1-8. A&vt= AT at 30T

0 109 30
30T

L a b L a b L a b
control 6452 -068 1845 4256 973 1851 3942 853 1579
cystein 0.5 66.20 -033 1646 5346 852 2089 4501 677 1664
cystein 1.0 6835 -024 1612 4114 789 1540 3545 679 1116
cystein 1.5 69.90 -048 1514 4597 723 1665 3993 681 1359
ascorbic acid 1.0 6447 -127 1639 3800 957 1440 2037 546 76!
ascorbic acid 2.0 6697 -083 1651 4293 1046 1738 3159 820 1002
citric acid 1.0 6750 -1.05 1607 4687 319 1804 4494 726 1788
citric acid 2.0 69.16 -1.14 1590 5153 325 2060 4657 780 185
# 1-9. AdvkE AT at 5T

0d 104 304
5T

L a b L a b L a b
control 6452 -068 1845 4784 -121 1863 4925 720 21.09
cystein 0.5 6620 -033 1646 6201 348 1917 5587 1041 23.09
cystein 1.0 6835 -024 1612 5926 451 1946 4118 797 1387
cystein 1.5 69.90 -048 1514 6283 203 1834 4823 609 1775
ascorbic acid 1.0 6447 -127 1639 5313 008 1815 4109 854 1639
ascorbic acid 2.0 6697 -083 1651 5889 061 1801 4559 923 1876
citric acid 1.0 6750 -105 1607 4811 -960 1354 5172 -339 1832
citric acid 2.0 69.16 -114 1590 5587 -655 1646 5701 -279 2056

- 104 -



E 1-10. BAAAT =AY

Aoz v

L3t

30T 5T 30T 5C

control 0 0 0 0
cystein 0.5 3 7 1 12
cystein 1.0 5 7 1 8
cystein 1.5 . . 3 12
cystein 2.0 40 30
cystein 3.0 50 60
ascorbic acid 1.0 . . 0
ascorbic acid 2.0 1 7 ‘ 0
ascorbic acid 3.0 4 15
citric acid 1.0 . . 0 1
citric acid 2.0 0 1 0 3
citric acid 3.0
NaCl 2.0
NaCl 3.0 0 0
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L(30%)

a9 1-13. AFvks A= Lt at 30T

a(30x)

a4 1-14. Avbs AT agl at 30T

- 106 -

~w--control
~e—cystein 0.5

-4~ cystein 1.0
—~—cystem 1.5
~w--ascorbic acid 1.0
~—e--ascotbic acid 2.0
——citric acid 10
~—-citric acid 2 0

~s—control
-e--cystein 0.5
—e—cystemn 1.0
—»—cystein 1.5
~s--ascarbic acid 1.0
—e—ascorbic acid 2.0
w-secitric acid 1.0

——citric acid 2.0




-»--control
—=—cystein 0.5
~ae-cystein 1.0
—w—cystein 1.5
~--ascorbic acid 10
-w»—ascorbic acid 2.0
——citric acid 1.0
----- citric acid 2.0

I¥ 1-15. Aeks AT Lk at 5T

~e-conirol

~a-cysten 0.5
—~&—cystemn 1.0
—®--cystein 1.5
—w—ascorbic acid 1.0
~e-ascorbic acd 2.0
——citric acid 1.0

----- citric acid 2.0
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ul. @A A4 713k

Zie] J&FE mAE Lake 60004 ko), AR JFE MAE a
L (-)150~1.00Ak0] Hmolw A
webA Lgkol 60008 =9 #& 7Hd + de FANE/LES FASH
3 1-109 YEp AT

vtz A vheg vugds o g § ARSI vhEo] AL
=& Aoz A% 7ol o AA YElstH(cystein 30T ascorbic

o
o
frt
o
i
24
L
3o,
A
Rl
>
b
it}
£

v, IFXE @dr7] 4y A vps ALt

TAANG 97 48 ATE dolA @ Y @) MEE A2Y o
o] HEE WAt st rolM A =sdh AW, 24w NFE
o) ote] 4@} ofzhel Aolg MW & Uk oz #HE w LIk 6500

ol age -2.00~2.00 A=W sl Aoz AzbE Q)

ol
N
t©

flo

AL v @9 dol2E9 £8 P 53 F AHAY
vhat o el 2EE 3rIw nEet: PAF S AR B A
dozA $M vhd FE ALA vhHshe] 30x300x300mme] Feh
BSg wEo] wYRA B3 60T FANE FHEFLAN WEAD
3 WE %o gue 2ASAT o W 27 LEE 4T Astel ¥F
exe Wae ZAE 4% vhsdt Fue FASEE WEW 4
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E 1415 42249 AFAZE 92 g d 1

(&9 g)
H4 B No. 1 No. 2 No. 3 No. 4

TH8 A7 64.50 64.50 64.50 64.50

A 0.60 0.60 0.60 0.60
2% A d4

A5 30.00 30.00 30.00 30.00

FEANx 355 355 3.55 3.55

A A 0.20 0.20 0.20 0.20
Rl k=S

Ap} 2} 0.30 0.30 0.30 0.30

A8 2 - | - - -
HER &R E - - 0.03 0.03

AU EH - - 0.09 0.09
EA b=

A 1.00 6.00 - -

A 40 - - 0.0 0.01
ZHag

3 9 - - - 0.01
pH 1.80 1.66 1.87 1.87
Brix 6.40 17.80 4,00 4,00

W No. 1, 2, 3, 49 A4 pHe 493 $22 Jehugon 479
Mestel o Wa Asbe . Eulx @atth a#n znjelo] Y o}
el

==
plefo] FEHA GFor Qdte] wto] FIF ol @

A 2Eldo] 112 vlgo] Ao YEnt 1n Avs FRE
gt AP AL B Aot AR Ak wEN 2747 bR

g AgAAY Arld UEBRORE Bue 240E 9 RO
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E 1-16. ARE2EY AZFARE Y93 e 2y 2)
(&9 @)
d8 No. 5 No. 6 No. 7 No. 8
FH8 A7 64.50 64.50 55.00 50.00
2% A 0.60 0.60 0.80 2.00
A g A A 4 30.00 30.00 40.00 100.00
RES S 3.70 3.70 3.50 3.50
A FAL 0.20 0.20 0.30 0.03
A}tk A} 0.30 0.30 0.30 0.03
284 Al - 0.87 0.80 0.80
BEH EANTH 0.03 0.03 0.03 0.03
A7
0.09 0.09 0.08 0.05
YEF
Fols
o 1.00
FEHE - - -
(M)
A 40 0.001 0.002 0.002 0.002
g
3 4 - - - -
pH 1.88 1.77 1.70 2.04
brix % 6.2 52 4.60 460
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E1-17. AAxA] AFAZE Y3 )2y 3)
(¢ @)
L3RS No. 9-1 No. 9-2 No. 9-3 No. 9-4 No. 9-5
Fas A7 50.00 50.00 50.00 50.00 50.00
2% At 2.00 2.00 2.00 2.00 2.00
EAR=: P A 5= 100.0 100.0 100.0 100.0 100.0
FzH % 4.00 4.00 400 400 5.00
- FAA 0.30 0.30 0.30 0.30 0.30
- Arabak 0.30 0.30 0.30 0.30 0.30
A] 88 % A} 0.80 0.80 0.80 0.80 0.80
REG R = 0.03 0.03 0.03 0.03 0.03
- ARV EH 0.05 0.05 0.05 0.05 0.05
Eehsl BE
" GEFE 252 A | 252 53| 252 mabd| 25288 1| 1000299
A ERIE 0.002 0.002 0.002 0.002 0.002
TR g g - - .
pH 1.90 1.9 1.93 1.97 201
brix % 5.80 5.60 5.20 5.40 10.40
Hedrt zudo] Ao AFse 18 g YJERon A3 19 uj
Golell 9% AAHE x o2 &3 AFTHMNE e Y. 29z
MzE F4L AMgaE Aug 48 dEo2 ALgEE glo] A% gl
A Y 2L A5EAAE e
Aers Y8 Adulgg Hx9 FFE 988 AY ascorbic acidg H7)E|
B % 3 et A] sk &8 2 fgdgoly HEE

HA xetadh w43 2¢ 7%
3 et dvd 4%

# 1-189] etk
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2. A7} oleoresin A|X 7% AF

2
o

i
R
tio

2 A 5F R Gl E AR Thsto 2A T E
el F£&& % 1-2000 YERNUY. &ufd ©E FETFES BI0%E
methanole} 7}& &9kl th&o] water, ethanol, isopropanol, aceton & Q.8
=0 oS AEH nE&d AF9E @ dos o] H4Ee Ao o
methanol & Ab&-3fob A 9t methanold] A+ W& 3 5A1Z o b
Fojurl ZFaA Hol & AA oAk FAE HuR A F] AL
7F o 28 gFer e F&8 YHEd B2 ARErv dE]
oA GAE AAM ARgE & FF AVE Sdo] F Aoz AlgdEn o
ZhA ethanole AM&ate o] 7Hd ExH Y 2o & AWZhs o] ethanolZ 4
g8kt

HE 1-20. 4F &z RY 258 Az w20 7&
& i T& (%)
aceton 3.78
ethyl alcohol 495
iéopropyl alcohol 4.14
methyl alcohol &.70
water 5.68

- 123 -



2) F=8&v9 v & & JF

oleoresin F&F &l v X Hrt £vjFge & AES] Hf F&8
wfQl 100% ethanols MZ th& &3 Hl&(w/w)E H718te] 25TolAM 24
AHES FE2FAE Ao FE25E2 F 1-219 YR

AZAZ A7 sk fujo] v &L 1 : 49 H&o] 544%E 1F B
ok ol AL 499%9 & 1 : 59 HERGE 045%AH = EAR 2.92%9
TEE M- 1 39 HEgROE 252% 4 =Y woh 10 39 EHES
el Fol thax FHo] FEAA F FFo] AYRE o]FAAA HFL X3t
g ool Alge gEAR 139 E3uIF Mg Zdselgs v 5o B
e v Z23E el a2y o) o d¥dAE A8} obyE
T Hg Aty 2A g2 ¢ Agga AlgEd. gEs dxzAs
E AFEE o) Ao AP THHES 149 HEE SR

r[o

St
Ol

E 121§ Mgol weh 229 A7 48

A7 & & (%)
1:3 2.92
1:4 5.44
1:5 4.99

3) FEAZY A3}
F &AL WE oleoresin FESEY HMEHEE HAESI] Y FE£uQ

100% ethanol& 1 : 49 &% Bl & (w/w)E HA7Iste] 25CAAM A7 A3
o we} &39S o FEH5EL 19 1-189 YERYTH
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FEAL 2 £8&& 2 Aoyt gk AAAHeR 460%A 5.20%
a3 F 8AAZE 5.14% 2 MY =gt o)
£ o] &3t dysldd 3-5A17t0) M Fue X 5o A8 vkE

r\r

e
=
&

o
O

]
she] Ay skel 2-4x7ko] EaHoleke W S Busti Fold 2
B,

“ﬂ
i
i

yield(%)

¥ 1-18. FE A gbel] w

b
off
Ay
o
lo,
¥
o

4) %8 ethanol®] Fxo @& FE&

olecresin FE5E&L ¥ol7] 98 F&412 100% ethanold 25%, 50%,
5%9 TR gAMste] 1 48 &(w/w)E H7Este 25TelA 8A1%F F
FAE o FEFES X 1-229 JeErddd b B& F&& YedE
ethanol F%% 50% ethanole]t}. o] AL 1543%2 &2 &3

[«

I

o] 20 O

2 &8 el 259% ethanol® 464%E 4.95%%E el 100%
ethanol2 o} Al el A9 509 ethanol®  75% ethanole 100% ethanol
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S AEEE AEg 2-3ulE & Ao 2 Uebwrh 0% ethanol 2, water

T 1342%% w2 F8& YERHAT A 28 HAY A3stE d Y
&

of olelgw

Adx go oFske #AAAM dold A2 25% ethanol®

vl 7k Aotk 25% ethanol &% 464%2 @A JElyth FE v

AP E AT ethanold EHT 201%Y & $£8& Yy o3sis

G o] go] glE 50% ethanol® 3+ th.

I 1-22. ethyl alcohol®] Fxd) WE 54§

ethanold] %= T& (%)
0% 13.42
25 % 4.64
50 % 15.43
™ % 10.13
100 % 495

oh. 47 Aoz W UE L AXAE Az

1) A% vigEe Ay 98 ARG AW o2

24 A Aol7t ANS.
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¥ 1-23. Proximate composition of raw ginger and its paste

(unit : %)
. Crude .
Moisture ) Crude fat |Carbohydrate | Crude ash
protein
Raw 39.0 24 0.8 7.0 0.8
Paste 89.2 2.3 0.7 7.0 0.8

2) A7 vt B AF T FAWM XA}
- u A v S 200g4 %%‘ I Z(retrot pouch)3t T 30Tl

AgetdA FHAGLE 2AGY F2 FEANAAE A8t nA &

AN

53] #AAst=s &7 048244 0.873%,

]
=
0.71%, Selo}rAte 5144mg% ol A 3035me%E Ay AL BAaF
o, Aol zEe] guwst BN Y 2

F 1-24. AF70E 2T A5 9 fEg &

Storage days 0 T 10 20 30 1
Browning index 0.482 0.701 0.754 0.873
Free sugar (%) 0.97 _ 0.90 0.78 0.71

Amino acids(mg%) 514.4 4184 353.4 303.5 |
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1) A% vt &9 Az

2) AZAFNY 55

s
=

o
Mo
o
£

Dd]«] =zl A .

Ao AL 2Kl

rlo

A7 AFae S 5
A 29 #271(DDS RO system, Lab-unit 20, Denmark)& o] &3}
QAFEYGe & BegdFod FAE HR 98(Permeability %NaCl, <2.
01%3}04’ A2 A 60bary B E AFFAE 17 Brix7tA %

FHs Abd peld ARde Egsaon, daFar ARy ¥

N
x2
nall

9]

)&

oo
o

2L

=z
L, wdE

=7 (RE121, Bfichi, Switzerland)& A}&38td 40T, 30~60mmHgel F719]
M wEA F2ao 1/241%(12 ‘Brix 71E)el €@ W 74 &3, ¥
A

AE B RES FEr] dst A ARFe 10% g2l &

o
ol
-
[»
fo
off
e
flo
o
leo
z,
g
tijo
w©
<z
).
o
o
2
,
e
o

A

3) AAE5A dx

7hH ¥z

ANEE ZFvlE £71(300mm X 400mm X 4mm)oll ¥ -20°Col A ou] g5 Al
& WA z/)(FD5512, IL-SHIN, Korea)E& o]43te dzxsdr. Wd%
AZ719] chamber && 2 04 torroldtP il trap 5 -50To]st 0.,

7HE® &EE 40C2 4A3d chamberd] &%, AW, AR&E7 o

’
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500mm ¢ X 520mm L&t}

5 A7l=

N

AR
o

tol AES

o] &3

feeding pumps&
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Kl
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5% 22 9]

oRf
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Al 257 %7 (Bowen Engineering, USA)l
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¥ 1-25. Operating conditions for spray drying ginger juice

: 20 rpm

1.5kg/cnf

Pump control

Air control

Aspirator control :

10.5psig

130 £ 5T

Inlet temperature :

120 £ 5T

Outlet temperature :

4) B7vtEe 7hEgid

ol

N
"

~o

pib)

T

i

B

100

2
o

4

5

A
A

&

% 3 Adzgd BAglol 32-34%2 WEE Aol7k 9
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¥ 1-26. Effects of concentration and dehydration methods on physico-

chemical properties of ginger paste

Freeze dry Spray dry
R-0 R-E R-0 R-E
Crude Protein®(%) 23.24 21.44 23.58 22.15
Crude fat®(%) 1.42 1.21 1.50 1.20
Crude ash®(%) 10.99 10.16 12.05 11.88
Solubility 3.30 3.27 3.42 3.21

% ! dry basis
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lightness”}

0.41
24,69
0.39

80.72

L

Spray dry

81.50
-0.04
24.93

0.41

79.02
-0.58

Freeze dry
-0.68
23.27
0.61 0.51

76.12
23.96

el = Aoz gl e Az elA

dl o &3aellrh

1-27. Effects of concentration and dehydration methods on surface

L

T

Browning index

Hunter a
Hunter b

color of ginger paste
Hunter L

-
i

s
ok

Aolety] urpi Azl od @ §

=2

p

of ut

)

®

TE

16.5%, 14.1%=

ol

32
%

¢+

o
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¥ 1-28. Effects of concentration and dehydration methods on free sugars
of ginger paste

(unit: %, dry basis)

Freeze dry Spray dry

R-0 R-E RO R-E
Glucose 5.47 5.88 3.05 4.01
Fructose 4.48 5.13 4,47 5.24
Sucrose 5.94 4.90 6.14 4.29
DP2 0.28 0.28 0.25 0.28
DP3 0.12 0.10 0.12 0.12
DP4 - 0.18 0.14 0.19

Z} 1.3%, 386% AT At Aol o4 e ARZRY AW
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X 1-29. Effects of concentration and dehydration methods on free
amino acids of ginger paste

(unit:mg/100g sample, dry basis)

Freeze dry Spray dry
R-0 R-E R-0 R-E
Aspartic acid 195.0 172. 4 299.0 226.7
Glutamic acid 371.1 352.5 - 357.5 279.4
Serine 1285.1 1268.0 863.2 690.6
Glycine 461.4 461.2 295.2 237.1
Histidine 76.6 72.7 67.0 56. 1
Arginine 507.3 496, 2 296.6 239.0
Threonine 152.6 - 145.0 101.5 80.2
Alanine 166.8 158.9 120.2 102.6
Proline 75.4 72.0 73.8 62.6
Tyrosine 65. 8 59.5 55,3 45,3
Valine 116.1 106. 3 78.8 56.2
Methionine 46.3 43.4 50,7 54.1
Cysteine 0 - 0 0 37.0
Isoleucine 70.1 63.1 42.1 31.8
Leucine 98.0 87.6 54.8 41.9
Phenylalanine 74.0 67.1 52.7 4.7
Lysine 66.5 96.8 25.8 30.9
Total 3827.9 3722.8 2834.3 2316.6

- 133 -
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$%3 Azwgel We 47 RF Bue $r4R FEUiEE B
Moz ANG AdHE E 1303 2tk 4% B2 B% % Azpd ¥
AYEe BRHA 5% FERT FoI40] B 01% olstel FEAAN Aol
Qe Aoz uehdth 44E2e @7 ROFEN FUE
o FEET W 2 #AT % Qov, axPEEss YEAxr) 2rdzs

0 48 A%E Holn Uge BEAORE ¥ + At

i 1-30. Effects of concentration and dehydration methods on flavor

intensity of ginger paste

Freeze dry Spray dry
R-0 R-E R-0 R-E
8.2 7.1™ 6.4 559
Significant at p < 0.001

abecd ¢ Means with the same letter are not significantly

different(p<0.05)
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A A7 v B9 87l AR
1) At Ee] HiHE
M sEa  AasE 9 A
W) Ad&% 160, 80, 100, 120T

) A7 v Eo AFF EAloss £A

(o)
A # A
AT 60T 80 100 120
Control
AFFEA 7 15 30 45 60 5 5 10 5
D] Ag L . z
=T 17x10 | 85x10¢ | 65x107 | 65x10¢ | 6.0x107 | 6.1x10° | - - -
(cfu/g) ’
L 0 182 | -065 | -379 | -400 | -9.88 | -347 | -887 | -9.40
Al g 0 02 | 061 | 019 | 043 | 274 | 218 | 104 | 703
b 0 -227 | -329 | -368 | -407 | -356 | -349 | -76 | -848

F){l 5.00 403 | 321 2.98 247 2.32 2.83 354 3.58

) Ay A" A uhHEe AYETS 2 wAgEed g

BT EGe @A didEUREng ol &R HAstE &Rt A

of, ® ZAPIHE FlA /g ERH Ao Buy

L [}
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2) A7 v E o A AT|& T
7H Zi AR e A4

- A=A vitamins(V), organic acids(O), amino acids(A),

inorganic materiais(IMa, IMb)

T 1-32 A% vHRES FLREQ0) F BEAA LT 24}

Surface  Storage Control Vitamin Amino acid Organic acid IMa IMb
color days
0 70.23 74.58 74.55 70.65 68.11 63.12
L-value i 72775 73.21 69.62 64.36 65.67 65.49
2 67.62 72.84 68.99 63.13 63.33 66.6
0 -2.69 -2.22 -1.08 -1.51 -1.52 -0.88
a-value 1 -1.31 -0.7 242 1.5 1.68 0.08
2 0.92 -0.38 2.86 272 3.81 -0.42
0 34.21 31.37 29.05 3291 30.4 30.69
b-value 1 30.52 25.15 2121 25.79 26.82 30.77
2 2349 24.18 20.17 24.93 2363 3097
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F 1-33. A% v EY ALFEGT) F 2

HAA &I FA

Surface  Storage Control Vitamin Amino acid Organic acid IMa IMb
color days
0 70.23 7458 74.55 70.65 68.11 63.12
L-value 5 68.68 7367 71.84 67.68 65.66 60.37
10 68.98 73.24 71.35 67.41 66.25 62.26
0 -2.69 -2.22 -1.08 -1.51 -152 -0.88
a-value 5 -1.51 -1.37 0.41 -0.73 1.79 35
10 -1.06 -1.25 1 0.49 2.09 312
0 34.21 31.37 29.05 3291 304 30.69
b-value 5 3242 28.98 26.39 289 3091 3157
10 327 28.82 26.%6 2892 31.36 3372
W) digAAe 2%
% 1-34. A%vtgge i 2%
Color Storage Mixture ratio of antibrowning materials
days 1 2 3 4 5 6 7 8
0 .
1 7611 | 7761 | 7658 | 79.05 | 77.36 | 79.00 | 7942 | 7883
L-value 2 7525 | 7653 | 76.03 | 7339 | 7.7 7844 | 7890 | 78.01
3 7416 | 7519 | 7509 | 7746 | 7515 | 7767 | 7841 | 1717}
4 7317 [ 7463 | 7532 | 7138 | 7461 7718 | 7789 | 7719
0
1 -465 | -414 | -367 | -4.02 | -418 | -427 | -397 | -418
a-value 2 -4.11 -39 | -330 | -3.72 | -361 -398 | -373 | -384
-360 | 346 | -331 ~-335 | -330 | 366 | -349 | -330
4 -336 | 324 | -309 | -342 | -335 | -368 | -347 | -39
0 ’
1 3316 1 3332 | 3249 | 3208 | 3279 | 3278 | 3181 32.40
b-value 2 3144 | 3213 | 3163 | 3063 | 31.33 | 31.58 | 3103 | 3068
3 | 3044 | 31.05 | 3044 | 2954 | 3040 | 3065 | 3007 | 2943
L 4 2971 | 30.01 3038 | 2935 | 2947 | 3015 | 2088 | 2907
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D vhs, 3, A%E 8716 g@dAess] A5 ol 2E(paste) 2
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AFE ARE F 2elA ALA 7 F 30x300%300mm 25 Pz w
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4. Aol BAst= 2471

A vhs % =4
2 479 542 maleic hydrazide A3 vlgo] AT dHS &

A7t EASEAL FRANBE vhE A% F vhE

A, Aol A% woE Pz 9 MHAY okse A2 4408 438
detlel At B8E B2Y 5+ ARo AN ARE v wa
d 2w 4~5 mmold b o] Holgtes ¥ 4 AT
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E 1-35. A7 F Ho} Aol @9 mm
A %7170 4D) A2 A2
A4 g MH= 2] 32 MHA 2]
6.7 8.1 6.7 8.1
A=} 1.3 2.0 13 2.0
15 7.3 75 8.1 8.1
2} IR 14 15 15
30 72 78 74 86
Hat 0.9 09 12 1.0
45 72 8.8 9.9 9.9
Ha} 1.0 16 16 1.3
60 85 9.6 119 13.1
2} 09 16 15 1.2
75 9.7 9.0 136 139
Azt 13 12 1.1 16

FE 201990) F& AYvhse] wudde] D@ ATl vie] AYS

Aol miel waw wwel wARE viEel 4% Ao sl FEAL 7
T B Aol WA Quurkn FEHYOU B AFeAE 289 2
g 4%+ g9ued ol ARAole] he A3 Aaud,

v dix79 MHA 23 v Huax
S8 deh AAgA F88 guRY S e £39 ¥ 4o

Aeol Agspas dod we FFH 4w
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g Fe dvlse 397 wART o2 s wpaolt AEAY wE
AUAREEAAAE A B4 Ae Fopolu wRA Em g 4F

A7HES vied A7 ezA VIQdddn BE A de g dAo
ok mEkA B ATelAe woohd WRAR el de Bt A o
vl AMAz=AA Z¥(maleic hydrazide, A FHANES Q19 o8 vyt
AR & sgte] dAALEL Az the MHAYE b FAY
g vtEg MR Hustd B A7 $E5FH<Q maleic hydrazide7t # %
FEANIIEAE ZAEETY. ® 1-362 AFHAA vt AG4A
Y A" G R 279 AR A8 A8 vtEs s 5
712 vbdfg F dZGANERE MAAZ FAG o A mE mts A
WS AWE 23, FAYE sleold MHA S vte 25 AW 24

off 2 A§E dE a b @l AR BFE Yrhie & & AN
1 %

B

o ZA
Dl L, a, bEIAE AT AolE HAE + AN F, FAHE vteH
MHA 2% vhze] F4 oA AgEad vhsdde a gd 29 4%
g AZIEN Z Aol Bolx a¥gted, ALdAE FAHY MHALE
E5 a gol -4o1stz #HUA, G EE AP 3
& AT = UAAT AsE A ey A2 AgE FAY

Y MHA 2| vhee 5572 vhad & 2403 % 529 i Ao
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i 1-36. FA4E vk MHA & vlse Amws)

FA g MHA &

Az L a b L a b

0 945 -34 111 54.2 -3.5 10.8
1.0 0.1 0.4 1.0 0.1 0.5

*

2 53.6 -2.8 10.8 54.9 -2.9 103
1.0 0.1 0.4 0.9 0.1 0.4

4 54.1 -2.5 10.9 53.7 =27 10.6
1.2 0.1 0.9 0.9 0.1 0.4

6 53.6 -2.0 114 54.7 -2.5 10.1
0.8 02 . 05 0.9 0.1 1.0

3 53.7 -18 11.7 53.8 -2.2 112
0.6 0.1 0.6 0.7 0.1 0.4

10 535 -1.8 11.0 4.0 -2.7 10.2
1.0 0.4 0.8 0.7 0.1 0.7

12 52.1 -0.7 10.2 52.4 -1.1 10.7
0.6 0.4 0.3 0.9 0.4 0.6

24 49.2 3.6 106 515 2.3 11.1
1.1 0.5 0.7 0.8 0.3 0.7

36 49.1 6.5 131 51.1 56 126
1.3 0.6 12 14 1.0 0.9

48 49.0 74 116 49.5 72 12.0
1.0 0.3 0.9 1.0 0.4 0.8

b S ] 2 3 20 3 ] 8 ] b

P2 oo (R o R OB e HfE B Y o
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¥ 1-37. ZF A FHA5Y AR 6AIZ AT MW

23] g MH % €

Al ;q Q. Al ,‘Q: x1 Q0

=
AZHL a b |L a bD|L a bjJL a b

53.6 -2.0 11.4|53.6 -2.0 11.4|54.7 -2.5 10.1]54.7 -2.5 10.1
08 02 05]08 02 05(09 01 10(09 01 10

15 |51.1 -3.7 11.2|53.9 -49 13.2|50.5 -3.5 10.6{55.0 -4.7 13.5
1.8 01 07(14 02 05|13 01 0623 02 06
30 [50.0 -1.6 109|514 -5.2 11.2|50.5 -3.5 10.6/55.0 -4.7 135
1.2 02 07|12 12 05113 01 0623 02 06
45 52.8 -3.3 114|482 -89 6.5 |52.0 -3.6 10.7149.1 -89 64
09 02 05(05 02 03(06 01 05(04 02 02
60 [51.9 -2.8 136|468 -9.0 5.5 |51.6 -3.5 12.0{50.0 -8.0 56
1.1 22 08|05 04 02(12 03 0808 07 06
75 151.3 -4.2 1381475 -83 6.7 |52.1 -39 134478 -81 6.3
1.2 04 10|08 03 0411 01 05|15 04 07

2l

o ol
*

A

o o R o od (R od fH of
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4 04 o Al

A on on M A 01 ol Al
10,000ppm 20,000ppm 30,000ppm

29 1-19. @A vl 9] maleic hydrazide 2|3k 4] = 3}

gH, §-2] YetdAe MH s 8718 &9, 2%, "3y T A2 FF
of we} ozt Aol lovt UWrHoR 50 ppmolH, w9 AR vk
Zbole 9oy 50 ppme2 delA itk webA whsel glelAl sl MH
HE71ES gloy dutael 7|#Q 50 ppmeZ AAEY 1AHdE AT &
YT, Ad2FA2, 4 MHA ], Y37, §3 MHAZ S vts&
A AI(ARAT oHA @%F) 459 AlRAA A3 HEHA
Hgken AT fEE eSS TS Avie 2L URex 4R
Atk olgd ddlege e HEAC 2%A MHE
24 A vl vha F8sly] REAC AEd MHZE dolA £7
& T8 oz dojH& Alzte] Aog Zor Almdth

of

H1
ko
=
g
fubi!
Uy
i
32

E3 A7)z g fEd Wi E HPLCE 4% A fructosest
sucrose¥t HEHAID glucosers AEEHA Eke=Ed 21 A3 E 1-38%
o,

£ 1-389) 7€ vpel o] FAHee MHA S #Fed &8 27 0
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A4 0N ol A A o1 o Al )|! “
10,000ppm 20,000ppm 30,000ppm

3% 1-19. %A vlE9) maleic hydrazide 23 A =¥ 3}

!

U Qe 2 50 ppmez AAde] 1AUE 978
FASAr deRAe, 4e MHAY, 3374, ¥4 MHAD S vhsg
ARHABAT A G 4159 ARAA A8 AERA

B9 vheg TRlste 4vleh ge wwon RPN
A Avldd e shee FEEy) Bl AL MIDE A E7]

w3k AG7|7re] wE fEd WES HPLCE A% 23 fructosed)
sucrose?r HEH YT glucose HEHA Fded 2 da= ¥ 1-38%
7L‘ﬁr.

3% 1-38¢l 71wk upe} o] KA Ele} MHA %

o
Ak
oft
i
o
rlo
P
N
o
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mg/100ge] ¥ 32, MHX &3t vle2 & fgjolr 4t g2 630.3 mg/100g
o]ttt w3 MHA @S vfEg 2294 AAs wps& £ Fgolun4t
TS 6709 mg/100gelAal, MHAH 3 vlEe & Felopv] it dheFe

6825 mg/100g .2 fe @3 7to] Wt zto]ldE& WA I = gl

E1-38 FA e MHA @ vhsel fel st mg/100g
A MH A ]

2k e 9% de g
gt g2 9| p ¢ s|F 6 s|F & S
0 [1509 - 6529|1509 - 65291425 - 600.7]1425 -  600.7
15 (2005 - 5925|3559 - 8259/199.8 - 58524012 - 7998
30 [2249 - 6009[3904 - 8889[201.9 - 61153958 - 8215
45 12359 - 6258|4005 - 947.8/212.2 - 59944215 - 9359
60 |2449 - 633.4[3839 - 9253]2298 - 60254159 - 9225
75 12509 6445(4058 - 9394|2557 - 628.1]4144 - 9194

F* fructose

G glucose

53,
S sucrose

% not detected

a9, A MEA R @ f71abe] B4 A E 1-40-435 2.
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3 1-39. FATS MHA 2@ whso] FEfobn =ibd g
@9l - mg/100g \WB

MH
A& A A2 ke
Asp 6.4 8.3 7.4 4.2
Ser 199 16.6 20.3 174
Glu 22.5 24.4 19.5 273
Gly 24 2.1 3.0 3.8
His 52 58 44 6.5
Thr 134 14.6 i5.1 16.0
Arg 479.2 499.1 469.2 500.0
Ala 7.7 8.0 6.6 8.8
Pro 125 15.1 13.9 17.2
Cys 6.0 58 6.6 6.0
Tyr 59 79 6.9 7.8
Val 6.2 7.2 6.5 7.8
Met 2.4 25 25 2.2
Lys 355 38.0 355 40.9
Isoleu 3.7 3.8 3.0 44
Leu 3.8 5.7 3.9 59
Phe 5.3 59 5.9 6.1
Total 638.0 670.9 630.3 682.5
B 1-40. A4 FAY vhze] f714 WaHEe)
o9 mg/100g, WB
7)1ZH¥) citric acid pyruvic acid fumaric acid malic acid ~ total
0 599.2 180.9 79 134.8 922.8
15 589.7 184.2 8.2 140.9 923.0
30 601.8 1795 8.4 143.8 9335
45 588.1 178.0 7.9 1389 9129
60 600.5 182.7 78 140.7 931.7
5 586.2 188.2 8.2 142.3 924.9
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X 1-41. A2A-%F3 MHA S vk f7]4F Ha(Hd2)

@9 mg/100g, WB

71ZH(Y) citric acid pyruvic acid fumaric acid malic acid total

0 602.3 1795 8.2 128.9 918.9
1 605.4 169.7 7.9 130.8 913.8
30 610.7 180.1 6.9 1445 942.2
45 600.4 184.2 8.5 140.8 933.9
60 998.7 179.2 7.7 133.8 9194
75 599.1 180.5 7.9 136.7 924.2

=2

1-42. YA Fx

L84

iu)
o

2

vhE el %714 WIHET)

@49 @ mg/100g, WB

713HY) citric acid pyruvic acid fumaric acid malic acid  total

0 999.2 180.9 79 1348 922.8
15 640.5 220.5 8.2 150.6 1019.8
30 645.9 2459 - 89 1498 1050.5
45 650.7 2504 79 155.9 1064.9
60 655.9 239.5 8.2 149.7 1053.3
75 647.1 240.8 8.9 153.7 1050.5

3 1-43. HAAGYE MHA 2@ vhbee {7140 Wi (d )

@ : me/100g, WB

71ZH(Y) citric acid pyruvic acid fumaric acid malic acid  total

0 602.3 179.5 8.2 1289 918.9
15 654.9 2259 8.3 1489 1038.0
30 651.8 239.8 8.9 147.4 10479
45 6472 2315 8.4 114.2 1031.3
60 696.8 241.0 79 150.9 1056.6
5 666.7 251.9 87 149.4 1076.7
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Z(1973) & MHA 79 FH2] 772 allinaseZAl ZAME 3} activity 9
pyruvic acid o] woke=d ol MH7}

kS
Y & AR wA FRe Agete Ga deuAsE FAEE B

o)} ol ¥ A7l MHA#S FHe vhislold] $¥Hoz mu 4
29 Jlune Y 5¢ AET 2% MHALE vhsste 3awd a4
S REFS ¢ 5 Aad

o bR 24 2 Ax o] @ AW oA

1) kA 24

i

YRvkse] L FE AAE gob HIste B A Wy sl
s

rbdzAbel wE chie ME WHE AAHon #BW A3 E 1-44

0
kGy & & #ol& yehA @gtoy Fwa de #dol Ye azytd
bkl A agte tEToA 4097 A4S W AP 2% ARG
W A2A%, gebd Myl 0.3, 05, 0.7, 1.2 kGy & gz H 3|
HFH%0 7 ¢ o]lFHULt £33 bAE aghd vk AFS BAded F,
el vla) FaKoz o KA o)y ol WAAHZH v
Hrobds =AM F AR B AFSEA AAAE ol HHE Z

He ol8% v FWPAdE PAGES ¢ & ATk

1o
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641

B Fo At

0.3KGy

0.5KGy

0.7KGy

1.2KGy

L a b

a

L a b

L a b

L a b

L a b

14

30

52.55 -3.5313.24

53.52 -3.32 10.76

57.21 -3.0310.27

54.79 -3.02 11.29

55.76 -3.8 16.28

4851 -8.18 5.74

50.35 -7.18 4.31

51.07 -6.12 5.00

52.91 -7.82 8.02

54.2 -6.1813.04

4851 -8.18 5.74

50.23 -7.67 3.91

53.28 -5.85 4.98

52.12 -5.48 6.86

54.19 -6.14 10.88

48.51 -8.18 5.74

49.59 -7.61 3.81

539 -6.11 4.78

52.46 -53 7.14

53.62 -5.9311.03

4851 -8.18 5.74

48.95-7.36 3.6
54.09 -5.71 5.34
51.94 -5.51 7.04

54.81 -5.7511.31

48.51 -8.18 5.74

4835 -7.77 2.83

52.79 -6.29 4.15

52.85 -5.51 7.17

5421 -6 10.35

2) 4Ad e FuA

Fulso] ulso] 389 allinased] ¢
ol &, 40, 60, 80, 100 CTZ Z7 1
A2 HAEE 4% AdEe E 1-459% 19

3}

iz
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o} & 40 T 60 C 80 T 100 C

L 68.12 63.12 63.12 68.12 68.12

Ohr a -4.78 -4.78 -4.78 478 -4.78
b 21.49 21.49 21.49 21.49 21.49

L 56.95 56.75 54.49 61.55 58.83

Shr a -5 -5.92 -6.64 -4.05 -4.36
b 15.26 14.16 11.87 21.25 21.03

L 38.67 41.18 41.71 58.81 55.81

12hr a -10.03 -10.98 -10.84 -3.47 -3.76
b 0.4 1.32 4.8 20.03 19.16

phafRhg- 341 3bo] A Agh mAE]e wE uhize Mmwshs gz, 40,

60 CTA &1l A Lgka 7hz} 56.95, 56.75, 54.592 A 2 v =8t o agh

thA zpole BHAEd Z47b -50, 592, 6640F HT2Evt Asdas
blued o2 Ao hie z+z} 1526, 14.16, 11.87% green® & =3}
He 548 5 Atk 2 80, 100 THE ol & L, a, bt B5F

AT AMAGS HAY 5 Ut R 12470 4@ vk A%
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1§ 1-20. SEFo)e @ vise A% A3

A(1998) G0l #AMSH Avlze] oA )7} vlEe] M v]Ai Jg
of 33 wae] olshd 70 CHel oM Aol AsA wAsASS 2
HE3HIL, 80, 90 TR A ol A el Wt A9 gidcka & ¥
Ardatel v FAbskgich creld) vzl AWML Fwz) eraE nis
o] 7.5 WAkt vH(1993) o dqtel olekd &Ebol 2% v g 90 T
ol oA 60xold 7HAsI AL vkE TR A& A AAsAE
Wi o]l dAstH ko G AoA Bz bAoA H
Mol o] A dofwtria MEFE vk Joslyn(1956)6 © A datel 23}
A ool d FHALL 2%, pH, Aol o} & L ¢evtn g

=, Ao HAZAL veiFaE pH 400284 70 CelA 333k 71 &
& wolu] Aol Z pH 60004 24A173F¢] Ffo] HcfE ol & F A
2k 718k HEFshe SENE dyon s dgMow Wl wag
Hl it} olegk MRS vpiFel FHHFAw-<¢ S-(1-propenyl) cysteine

sulfoxide®} vl $- A& A7 U= 2o i Luke(1986) M.1181iv).
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Y 120, EEAole] WE vhre] A sl

A1(1998) Sol kgt MAlubw el oA A st vhs el Mk mA= G
of ¥ Halel estwl 70 THEFolA e Aol AshA 2AseE 2
Fopglar, 80, 90 Tx dlgAg ol Aol wWarh 7o gigivha & &

o)
Y
)
_‘:L_",
©
i
_l

¢ fAtgeh Rl vhEel FWe Fuvlsh epabE vhs

o] A% wrAsk=d w1993) T ATl ostH Feel A vhEa 90 T
o] duellA 60zl 7AW wie SAlR ®E @ds] AASA=
= AW EGe] TAskA] ke dzelgel Hrbe A el A
ol o 7 dojyktin WE e 9o} Joslyn(1956)% 2 A7 A 93
wooleg ANEALe &% pH, Azl weh & 9FS wevha ardle
Z, AW AR RN pheFUE pH 40223810 70 ColA 314 7hdst
9o woln ALol e pH 600 4XNTTd ol HUE o]% T A
2 F71eF HEshe PENE ZwoR fdgse] gaow Wt Bagh

vl ok ol gt WAL vEFe HFAAES S-(I-propenyl) cysteine

sulfoxide$} ¢ 2H3 BA7 g Ao Luke(1986)+= X kAo
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=

5. AWM F x|zt oz

AN

=4

NE
2

1o] o3 oA

7}. Conditioning2 50 w2 AW o)A %A}

A el Aol elrjale] qxTel A¥E ALAG AN 025 4
A F ol Aol 5 kg 4 77t 20, 25, 30, 35, 40, 45 CHIFI)el 49
WA NUAA EAL A 1463 DU o ETE 0ARE 2097

]_
A dAT L oa, bats $A8 1w don AeAdod nud uxe 20

pol & Holx ¢rar o] fAHYon, 30 CHl%|o A conditioning &
}

& 408 169 Sl Pue BRI oL, 20Ul HatelrE of

b7
o

Tl 710l A conditioning 3t 75 4Uo] 735

C
o dlzTe v L, a bate UEE der] Stomy FWd

o
o

Sg 1 21e) vhebdl vkl gro] WWE ulEg 35T WAIAA 4207

o o . . . .
conditioningst < w 7} FsIS o = 99}
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30T 36T 10T 45T

Z1%] 1-21. Conditioning& %ol w& ¥ 4

3 1-46. Conditioning2 =0 w& AWl A4

HETFid2) 4TiHEqE T o anc [T 07T 45T

711

o
-

jely L oa bl L a Bl L a b| L El Wl owm w ok ow WL g WL

26 A34 -32

124 534

b | B&f A LLEEAE . e 1) ANaT 3R 146 s36 82 136 534

TO 49 5y 68 42| 528 BY 48] B32 -60 52| 521 -36 JAA| 5L1 -3C 134 24 -840 140

|85 36 104 520 6O B8 52| s Y0 50| B0 -62 62| ALl -34 118500 -323 143 511, 30 144

G Fh By -6H a4] Had - LR A2 A8 69 502 32 100 512 -3 0 502 32 W5

=1
1y

16| 868 49 L4 508 T2 G0 DOl 6 -54 68500 345 48| 511 8L

W53 38 1L 308 70 49| 5.8 65 L7508 B0 S0[50& 48 47| 408 36 87) 484 33 149 49T 28 160

= 15§ =



]
"
"
a
Ve

>.
Ky
e
V.

30T 35T

20°C

40T

1% 1-21. Conditioning2 %ol w2 W elA)
¥ 1-46. Conditioning> 5o w& AW ela AA
2T (AR [4T(AeA%) 20°C 25T 30T 35T 40T 45T

713

(e L a bl L a Db|L a Db|L a B{L a b|L a b|L a b|L a b
01556 -38 11¢ 536 3.2 12¢ 12.6| 53.6 126| 536 -32 126 536 -32 126| 536 -32 126 536 -32 126
4 | 541 34 49| 521 68 42| 528 -69 49| 532 6C 52{521 -36 121 511 3L 138 524 -3.0 140
8 | 545 3.6 108 52.0 6.9 2.9 -69 52| 531 70 50| 520 -65 62| 511 34 113] 501 -33 143 511 30 141
12| 539 -37 104 521 -69 79| 531 68 50]532 -71 48| 521 58 69] 502 -32 100 51.2 3€ 140 50.2 -32 145
6] 655 -39 114 506 72 49 527 -63 55| 321 6.0 501 506 -54 68| 500 35 98] 511 -3C 152 500 -29 159
20 | 53.1 38 11§ 508 70 49} 5189 69 47309 60 50[508 48 97| 498 36 97| 494 32 149 497 28 16.0
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i

1}. Conditioning2 %9 @& a3 W3l
Conditioning €% W& faide WH3ls AHE Ay ¥ 1478 2o}
AA g2 fructose 100 g3 045~064 g2 73ke] AHErs 3
7VateE AL Kol F9om, glucoses 0.19~0.30 gAlelql Aoz EAE
AT E3 sucroser 0.30~045 gZ fructose9} s Ao AN
tete AeZ Yegt Aol 229 4 T HA$ fructoses 100
g3 045~070 go.2 717te] ARELE gizFot FAEA Frlste BE

Bol Fom, glucosex 0.19~024 go = I &=Fe] W3l ufg uln
3ttt 283 sucrose™ 0.34~0.78 gZ fructosed} AWrH oz Hl5=3F 7
goz MM FTrtste Aom Ugygor o g 79 Tz SAH
gtk A AH A Fo) A 30d7F H4AS F conditioning =% 20, 25 THll
F7lel wE FEjde Wate fructosed 7

IS wEa gasE FA%

1
=

=

$- conditioningd+ 7] 7o

ol | glucoser 719 dAZ FFO

peii}

B
2 We WEE 2AY £ g

o e o . o
¥ 1-47. Conditioning= =9 W& F2j3e A3 w9 g/100g
O£ 8 4CH A 200 B¢ 30¢ 35T 401 A5
717
<9
) s G b 1 G 5 E G S F G N I G S F & S i G b F G 5
0 045 020 034]045 020 034] 045 020 034 045 020 0.34] 045 0.2C 034 045 020 0.34] 045 02C 034 045 026 0.34

4 030 022 035|065 01% 065|040 022 07C) 042 028 067 049 0.2¢ 065 062 024 0.8¢ 059 -0.2C 04| 060 025 09

8 057 019 030] 067 024 069) 061 020 067} 059 024 078 050 02C 08| 061 02C 0.8 035 021 O8Y 061 0.19 0.5

12 053 024 035|063 020 070] 060 018 0.78 061 022 080 061 021 08 059 024 091 062 02C 0.94] 088 0.48 0.87

i6 050 028 040 069 019 078] 059 011 098 048 021 087 063 02C 08¢ 058 025 080 063 020 0.84 064 029 047

20 0.65 030 045{070 022 075|049 013 084 054 01 OB 057 023 080 0.50 021 I8 068 018 042 065 021 08C

F: frctose G glucose S: sucrose
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22 sucrose® Z7)oE ALAZET viEd KA AEFES Bilou
Azbo]l Ade| wet Frbale Aoz EAEHT 30 T e wE
Salel WMalE fructosedt glucoses 719 AT FEolA L sucrose
B 890 AstnFE vy 100 g 08 g2 PAHAT 2 Fe 20¢F
2 WEglo]l 52389}t Conditioningd &% 35, 40, 45 Coll W& F¢
W 8% fructosest glucoser A 7143 20, 25, 30 CTollA & vt
5o fw gapistel fASEY oY sucrose® 4¥90] AFHEaNH 30 T

ol A conditioning P53 #& FFEoZ HAHIITH

2

ofl
o

2
23
o

t}. Conditioning2>-%9°| ©& {7

Conditioning %0 W& #7714 W3S 2w E Ay 3 1-48% Zr

¥ 1-48. Conditionig &% W& §7)4re] W3} @l mg/100g
a7 4T 20T 25T 30C 3BT 40°C 45T

A7k

(‘fl) ¥ P PG ¥ P PG ¥ P PG| F P PG F P PG F P PG} F P PG F P PG
0 16 480 101 | 20 420 358 20 420 358 20 420 358 20 420 358| 2.0 420 308 20 420 358 | 20 420 3HE
4 15 479 115( 21 437 343 22 441 345 23 445 333 21 439 349 24 168 2230 26 478 231 25 484 220
8 14 460 1087 2.1 423 353| 22 431 309 22 435 349 22 445 361 27 68 249 27 470 2381 26 439 218
12 1.5 475 111] 21 424 349 20 439 344 21 433 350 | 24 448 312 26 477 250 27 480 247 | 28 492 227
16 17 487 109 21 426 3511 22 440 30d[ 23 438 3471 23 458 300 27 468 247 28 4B& 229 | 27 491 220
20 1.5 478 111 | 2.1 445 347 23 449 3449 22 449 354 22 458 279 28 479 234) 27 487 239 29 489 221

F: fumaric acid
P: pyruvic acid

PG: pyroglutamic acid
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AA =79 fumaric acide 100 g9 14~17 mgo & 204%

S FAFI U, pyruvic acidyE 46.0~487 mg Aloldl Ao =w B

2
Zom
2o

N
-

$th =3 pyroglutamic acid® 10.1~115 mgl & conditioning 7] 7+°]
F F7tste Aoz uvstmgn, A2A%e 2= 4 Tol AA$ fumaric
acid® 100 g& 2.0~21 mgo 2 7|3te] AFNETFZ 27 FAEHA
VobE AES Hol QoM pyruvic acidyE 42.0~445 mgo® 1 Feke]
Aok ol o dzTo] vl E oF 5 mgA BT xSt 1
I pyroglutamic acid® 34.3~358 mge 2 AAT FFELZ FAHIoY
Wzol vlus] B oo oF 3ujeold wA EAMEHAG.

g, A4 3087 AFE 3 conditioning &% 20, 25, 30 CHl

ofN

o

7Vell w2 fumaric acid, pyruvic acid, pyroglutamic acid® conditioning
71Zbe] v dA3 s FAEACh 35 40, 45 CTuiEr)el wa

F714ke] W8lE fumaric acide ETE Ho|d & wAd £ gladort

e

pyruvic acid¥ A-2A4 7] dis] 5 mgo] F71% WA pyroglutamic acid:
°F 10 mgol #Ae AF¢FE BAFA.
23 Joslyn(1956) 59 AFZAde] oshd vhzEe AWML &% pH, %

Aol wek 2 gge wevn S93, & 3N HAHx7

o2 gt 24A1ZkEo] HWol HUE olF F AAA TG HEFI}E RER
B ZAwoz Wgxlol Moz wWiltn & ol WAL L niE
9 #HFAAES S-(1-propenyl) cysteine sulfoxide?t YT #AA} A&

Ao Luke(1986) Histdnt. Ed H(1993) 2 IWvtse 4E& &

i
e
=|
>

A3 {7145 pyruvic acid®t succinic acid7b o}v] Ao &= argine,

A

o}

o

AFFol &= linoleic ¥ linolenic acid o] MW ulsd Hldte] ¢k

X a3F53

K
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2}. Allicin

olsgn = nly zF o] #HE o vix F9 allino] allinased] 2|35k
allicin®} pyruvic acid2 E&lslE oz ¢#Axn ow allicin® ©A
diallyl sulfide, diallyl disulfide 522 25T

FA B Apd e Fdulso] 35 T wl%¥r])o Al conditioning(©}3} CON
s A= 1 A

Aoz Bixoel Yot

olg}dhE o allicino] #AZEXNE AHrux dE2F, F¥vs
CONH ml&59 allicing EAstgew 1 Axes T 1-499 2t

¥ 1-49. g Z7¢ F¥rtE 2 CONE s allicinit 4]

o =T A¥ivkE CON
Allicin 1479%05 113.81£09 118.0£0.8
iIBT DELSY - 8.89 mwmin
: - i
<-- allicin

-

X OCALCULATION PESULT —

T N

27 1-22. HPLCE o] &3 Fntsd «gA mazvtead
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E 1-499 Jebd nle} Zo] allicin® WETFol| 7HE L vl 100 g@
1479 mgolom HWnlEdAE 1138 mg, 28l CONF vhEd 1180
mgl.2 AH2AZFA allicine] #Aaste Aoz 24} oaka] o)y g
Adg BFol B o vl allicin® do] BojslE Row Agdrt
29 1-22& H¥vtse HPLCE £4¢ azveEa o))

old s Zol EElA Wyel o whize AWAA v|ES HHE Ad A
SAGAA LSk FRWntso FARAY S JAs] e 35 TAA
497t conditioning3dt ¥ & w7t 7 43EH LSS & £ AYm, ol o3}

84 JEWEE conditioningA] #2829 fructoses #HAstE AFL H

19

A sucrose® $7Fshe $Atow #FHQT. EI F7)4F  fumaric

acid®} pyruvic acid® conditioningA] A %78l 2.1 pyroglutamic acid

£ pasg

6. vt BWALY % 2 2% 39

7h. FE &9 AA
9% FZ8&v F, chloloform, acetone, methanol{100, 50%), ethanol(100,
50%), 1% HClE& &f3t MeOH, €3£ 4(0.1 M phosphate buffer, pH
6.5), TFT & ol&sd FE2EHV M & £WE MAINAEY £
SHTY dEgdow s gujoA anthocyanin® %Mo) A
ot Azko]l HAghel whEl MM Aoz HaHdY £
acetone, chroloform X gFolXE MA7E HAFH FEHA o,
methanol3} ethanolg A e LejaA e A & Eujots G 244
o) Bad FT 548 Fx3tn U

53] 1% HCI& &% methanol2 F&3F &vjdA F3=7t M4 &A

L
k)
AV
i
rSL

A FHgudl g9 234 sS4 AWE A%, 09 1-23%
2. 85 @389 geldME AY FRE/ 52 nmolfen,
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methanol® ethanol& AR&3 FollA = 590 nm A A # o

o F At

1o4REM phosphate buffar(pll 650 20 I6HERS 988 Mebi & HQ

4.50% OB 5 0% MeOH 6 100% MeOH

=
EL

m

]

AN 0 21

Pt B

53

2 N

A

g 1-23. & &0 wtsALe e '

&}
St
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Y4 HCl ko e Fudie 55
HCL w=d) we dudee 382 49 43 1% HC s =4
Abs @& 0202 Féze] FEE0] BUOY I ol T HUE Holg

Rolx] gol FEEdle FEE 1% HCIZ AAAtiARATHA sk

ooiEe FE @ vlsErd wE FuAse 23
HClY ¥% 1% 2AAZ A methanol FEo] wE FHMre 2289

ZANS A3 % 1-249F 2o Methanol ¥5o o}

0%l A 10~20%7k21 & Absztol 01882 ta F7hste AFS B

30%E 71dez MAF FEE] #AsA 60%9AHE Absgiel 0.14% u

rir
o M

F& BT 100% MeOHl A= Absgtel 0.2182 714 =7 &

A5 At

0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.16
0.15
0.14
0.13

0O 10 20 30 40 50 60 80 100
MeOH:z & (1% HC)

—e— 580.0nm

1% 1-24. Methanolx =o e FHAMAie =528
kA MeOHE S0 e FWAihe fuls 100%2 A6 Q)

U, vhg wRel M2 AWALE 39 A5 29 1-259% 2T wekA
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ARALe] £2¢ A8l FEe0le Wee, Mad n4E A 1% HOL
g

Shol WE F£&58

0.40
0.30
[
8 020
0.10
0.00
10 20 30 40
5T (%.wiw)
[ ——590.0nm ]
3¢ 1-25 "vt59 w2 e HHMLY FEE

. AuA 2z A

FAYuls, ¥Wvls 9 35C conditioning3dt vty 24 < 120gS AFE
3ol anthocyanin¥ A& H2]3lo] 14ge] ZMAE At} ol 0.1% HCl
o] &F¥ MeOH Fo WEio] st & ddo A3

vl. pHO 9
BEEMALEAS 47 pHE e d5&doz JdAste pHE =AM

A, A2xgHe] pHE AHET SF & pHEY I =4 el Ma

o] g3 AN aHRs Bl Fot

53| pH 244 2658 7}% =

e HCIRgo g 2250 g9, 7t
=¥ pH 2~3% A4 &

9ol Atel dFlglZo 7 z

[1in
I
S
o
=
L
2
aw
641
<
N
=
o
a8
rir
o,
o
o
3
32
rr
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gl olE pH7F @& &9l E anthocyain®] flavylium %ol 8L}
A

pH7} 4~5 ooz Z7 8t A flavylium 9G]0 GAE 24 Ho] @&

2ot FAS ws quinoidal anhydrobased F4sti pHIF 4 RTol
<A HEA FA 9 carbinol pseudobase® HAIEH 7] mE oz oty 9t

wekA anthocyaning $frabs 22 Ml pHYF 40]84¢l 2] Z o) A
AR&E 3L gl

@9, 7 pHE 249 AHAe §98 46TAA 64z AFstaA A
o EAA tie pHe FFe AN B 2 1263 2o 4 AF
Fuket ol pH 2~390X FH=7F A FAERe pH 47 /M 84

z

of =g Z3tE & W anthocyaning FHsh= 2¥9 pHE A 423

It
Y,

Y. —e—pH 1.0
0.90 — —pH20
g 0.80 ——pH 3.0
g
£ 0.70 pH 4.0
0 e pH 5.0
=09 # pH6.0
ge80-- — — — — — — — — pH 7.0
c
S0 |— — — — — — - pH 8.0
5 pH 9.0
g0 F —er, — — — — — — PH 10.0
pH 12.0
pH 13.0
0 1 2 3 5 6
days

I" 1-26. vt A 4o] dig pHe 4%
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7. WL 1

27, F¥vels 283 CONd vwhed olxustsrx#e FHAA AA
& Mol 2 348 TLC plates 20%20cm Silica gel 60 Fuu2 A70E A3}
oW 1-279 gy,

e Advls CONH uhs

19 1-27. v} 9 thin layer chromatography

elg 7 MEMaEe SuoRiE £Md me Ws 1 2 3 48 7
28 43 g2F, Fuvks, CONHE w9 3§ Fwrks 38 W=7} o
g A Fol Wl AakA et £# AA8 TAY spso] we 4
AY Aucks 3 WEs As BEHYD, CONE mhaelAs A

iz R uvisrng 48 Wert o @55 ol ARERH 39
WES Pz 2P #d0) gle Aoz Aud.
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a7, FWvks 3213 CONE risdt ojusteA e S3AA A

r

z
B

2
of
[b]
w2l

£ TLC plates 20x20cm Silica gel 60 Fosu® 7% A3

s
&
o
3
i)
U™
i)

= A¥nbs CONH mh=

29 1-27. }= 9 thin layer chromatography

-

g 2t NEARES HHoeFE wAd w9 1, 2 3 42 T

Ar

29 HaF, Pevks, CONE vhsel 2§ Fueks 38 W=t o
Az ol Hal Aabl dehhich w9 BAE FA vk va) 3
A" ks 39 W=sh ASA BEHU0, CONG vhzlAe A

S
o

e

o
=7 2 Awrkent 49 WEYE o $5H0A o)t 273 =TE 33
Ful

MWEE P DA B Q= Aow AEA
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T, TLCA vetd W= 1, 2, 3, 48 Z2 ZH 28 #9 ol 01%
HClo] &% MeOH €9 o} 2 &3i3 & 483ty 1 454
0.25pm membrane HE 2 oJ#A 7] & o] A& 543 spectrophotomater
% HPLCZ #4413 Z#E AAS H¥oize 1W wodde 752 ddA
FE M7 29EA, 29 =N E 4 Jag A7) B,

o wlsh of 1/85Fe] e WAyt BEAHY

8. =+, AWl conditioning3 vk zhe] 0] 3353
A& st

7}. Pyruvic acid ¥4]

Auvtg S FEAIE AAE g8 st 7, Fvts agn
CON¥E w9 pyruvic acid® GCo ZZwEa#L 7Y 1-287F Zon,
EAE Ayes ® 1-503 2o

HA pyruvic acide WETFE 486 mg/100gldl BlsiA Auvlse 448
mg/100g2 2 %t #AFE AFL HAFEJm CONE wtse 467
mg/100g Al F7hske A4S veEhddth 183 oxalic acid®} succinic
acid= & Aol L3 lactic acid®} levulinic acide hxT, 39
vbE 223 CONE vhsol old st Fgos EAME dhd ) citric
acid, malic acid, fumaric acid 8] i pyroglutarnic acide Z7}8t= A g o
2 ZHHAY A pyruvic acidE wtE F9 alliin ©] alliinaseo] ¢34
allicin® pyruvic acid2 ZEaEHE 12AEAEZA pyruvic acid 2¥%}9]
alliin[(+)-S-allyl-L-cysteine sulfoxide)]o] diallyl thiosulfinate®} amino-

acrylic acidZ #3¥ % aminoacrylic acid= 2%A7F A4 =9
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* 1-50. o=+, H¥elE 283 CONE PlE9 pyruvic acid
@9 mg/100g

&= AWut= CON
b i B+t Byt
Latic acid 10.6 95 9.1
Pyruvic acid 48.6 448 46.7
Oxalic acid 12.1 9.5 10.2
Malonic acid 1.8 14 1.5
Fumaric acid 1.7 2.2 2.5
Levulinic acid 2.0 15 14
Succinic acid 4.2 25 2.8
Malic acid 59.9 96.2 98.5
Citric acid 221.8 228.1 255.1
Pyroglutamic acid 11.1 34.8 224
A 374.0 430.6 450.1
EF 22 A(2002) T AHAE viEe FAEAAA AL vteg
AY 23 4 Aheziel §UARRE 2AE 2% 100 g9 4%

%
158.3, 167.0, 171.3 mge] &F=Hol e Ao Busdd. 3 52 F®g
2712+ pyruvic acid®} succinic acid?} H] A ®

%
shol Wa) mgivhe ATAMSt AXFE 4 F AUk

Auckse $AE A4 B4 Pt BT, Purks a9
#e9 $4E 29 £ 1-51% 2ok

1-51¢) e wtsh o] Wiz Fuvks @ CONd o9 #e3
FF b5 FRETEFE AWNAO2 Frde ABE BelFum dATh

2Ty 2% 538 100 g9 122 g2 H €2 fructose : glucose
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: sucroset Ztzb 46.7 1 238 : 295 ol m AWvlEL FHIATEZES 155
gl 2 100 g% fructose?’} 0.81 g, glucose’t 0.29 g, sucrose’t 045 g& =+
Ak JAed 2 8l S-S fructose : glucose : sucrosew Z+7F 52.3 1 187
0290 o) Th E3 CONHE vis9 FRTTHFS 100 g 174 g2 100 g

2 fructose’t 0.62 g, glucose?} 0.24 g, sucrose’} 0.88 gl 2 1 W&
fructose : glucose : sucroset™ Z}7} 356 @ 13.8 : 50.5 o] %t}

5, AWntsd dFE FE AARA gz Hentsz dd8d o
glucosew fructoseZ A= {23 glucose’t FAEE & F YA

sucrosew HUE d&o] g8 ¢ + Uk

3. 1-51 dixz7¢ FWvts 2 CON®E vl FEBFF w9 @ g/100g

T Rkl a=e CON
Fructose 0.57 0.81 0.62
Glucose 0.29 0.29 0.24
Sucrose 0.36 0.45 0.88
FHed 1.22 1.55 1.74

a¥d HHulsd A CONE mleE=E Holdl ¢lolA+= fructose?t glucose

7 o 2 dggs U’]i]i Aol FAT = e wdA 4re <A
2 2w vtz fEdE o Fad AxdE ¥ 5 AT

T vhE 639 A 9

sucrose’t AA FElde 30~50%E AAFHAIL 1 UFO=R fructose,

g

glucosesc &2 MRS v} Jded B A7Ael vl uf Zpol7b Y&

$9l, A1(1996) Fol mue AAE vhxe] FASA

Ae BNl A% AR QA EY 2 Q0D BAA 0
53 A ksl fe9 gge BAAL A @ 44 vhEe] WA
AV s ggvksel M feY FFel o FHeT AT RTF b
Att.
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T =A FHEo] AT lysine, glutamic acid, proline 08 =7 RAM 5
ks frEjolulmat FEFLS 100 g7 YR} 687.36
mg, HWrkEo] 69952 mg, CONE #lEo] 71528 mgo] it}

uv 2 FP
E+04 o F
5 a
z
E+04 s *
3
3
E+04 _-é 9§ ]
3
ﬂ, g 3
E+03 g ‘ q
g = N ]
i ! ‘
| |
i ‘
JE400] oA S S A S A S LA B A S
10.00 20.00 30.00 40.00 {m

a9 1-29. Auvkzel felobulnat AmnlE a1y

A= FAotu kel glycine® W&, FWnls 183 CONE ubi
°] 100 g% 47} 2.74 mg, 2.49 mg, 4.30 mgel 3L, alaninee z+zZ} 100 g%
9.07 mg, 6.02 mg, 843 mg &5 YU}

Glutamic acid®} #Z2 AW AAoln At gz Yuuls g
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CON#® vlh&9] 100 g2 3399 mg, 3549 mg, 40.28 mgl & S8l S
B ztol7t e Ao BAHAG,

Arginine, lysine?! AWE @714 ofnlwAte dizT, A®els g
CONE whze] 79 100 g9 arginineo] 27} 491.12 mg, 487.66 mg, 487.26
mgol 32, lysine 100 g3 43.44, mg, 38.28 mg, 43.44 mg® A H AU}

WS obwl Akl tyrosine, phenylalanine® ©WxF, I®rty 18n
CON® mt&=9 % $- 100 g9 tyrosine® Z+7Zt 747 mg, 1292 mg, 17.11 mg
o5 A3 Aolrt &S #EE = I, phenylalanine= 100 g2 Z
567 mg, 13.81 mg, 8.87 mgo] &FH o g}

3, Ffr&Fobr) Al cysteine ¥ methioninet R, ¥¥vts 18
31 CONH mt=9 A% 100 g2 cysteine® 22z} 708 mg, 548 mg, 683
mgol A I, methionine= 100 g2 zt7 253 mg, 2.97 mg, 4.23 mgo] &
ol At
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® 1-52. giz279 Avls 2D CONE nhs9  faobn akgaru gl
@9 me/100g

Amino Acids o) =+ Aol s CON
Asp 8.03 3.71 419
ser 15.97 27.31 19.76
Glu 33.99 35.49 40.28
Gly 2.74 2.49 4.30
His 5.92 7.88 7.93
Thr 10.90 10.63 12.96
Arg 491.12 487.66 487.26
Ala 9.07 6.02 8.43
Pro 21.12 17.69 25.24
Cys 7.08 5.48 6.83
Tyr 7.47 12.92 17.11
Val 7.90 8.61 9.20
Met 2.53 297 4.23
Lys 43.44 © 3828 43.44
Isoleu 2.18 4.17 3.32
Leu 5.14 8.27 5.10
Phe 5.67 13.81 8.87
Total 687.36 699.52 715.28

Felobrlcdtel tiak BAARE waugEd et g Aolst gout o

F%olE arginineo] 714 B Aoz mugo] vk Granroths & vhEF

o ofplmAte 7)ol HFEA APAAE FL3F TS e Aoz B
AT, allyl-L-cysteine sulfoxide % methyl-L-cysteine sulfoxide
s} gEo] Al serine, cglsteine 2 valineo] #oddvtn Y. vtsF
ol arginine 7b3d F#o] e Ao® BuEHYOoU Z1yre] ofn iyt
e M= Aol wheh Zolvt gl Ao Z YEewth Ueda 5 Y83
AN Auigt 1159 vt @ojalgod 7 1459 mtsd s &g
ol AtetEke BAS Ay Az Be #HaE NI Yo a9
AMEZARE FHEE 100 g9 arginine 2,228mg, aspartic acid® 374 mg,
glutamic acid= 375 mg, threonine 244 mgo] &H%ol Uom cysteine

T 188 mg, serine¥ 101 mg, lysine2 158 mg, proline2 57 mgltix 3t
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ith. 18 glycine, methionine, leucine, isoleucine 52 v @&yto] &gk

i 349t 39, Madhari$S arginine® 672mgo 2 7HE Bk ou
alanine2 154 mg, valine 151 mg, glycine 137 mgo] ol AU
proline, cysteine, methionine, isoleucinet= ¥ #o] EAgrhi s3ivh. &
Al Fo] Bag Akl vhE, WAE vis aeja £YAF vkee Feotr
waibel Aag AuRE F fjoirmal dEe Mabite] 12168~1729.1
mg%, A E vkEL 1970.1~2100.1 mg%, &Yt 1,4124~14779 mg%
2 dwyxsgct. Ta FQolu Ao 2 argininee] 74 BgowH
cysteine, tyrosine, proline, lysine& o2 @Bt B v olga 7o
Frejobu| it i EAAAE ARt weEt & WAE AL =
W 9 EFFE9] Apold 71 Ao R Atz ET

m

r\r

ot ¥

it

ot PR xJ 9 B

=7, AWulE 283l conditioningdt vhE9] IR zolE EAY
st71918td  GC-FIDE ©]& #4138 A3 of 804719 vag F&T
AT GC-FIDe]  ofste] F2jg zHzte] mas TAs] 9o
GC/MSD& ol &3te  EAst A 9 1-30% 2ol total ion
chromatograms gl o =3 ztzbe] 139 )3t mass spectrums IR
. GC/MSD< 01%’3}03 Zhztel wAo g EAS A A 32F 9
gz gigt 8 TG0 7HEsA ol & ES EFHT A sulfide
AEY Ao 1320z 71 Bgoew o] aliphatic hydrocarbon® acid
and esters7} 27 5%0]919.9 alcohols7} 3% , aldehyde”} 5%, ketone©] 1
< 283 71" 5% Ed2 REHUn

oo A#%g ntgog dxv, FWutEs i CONH viEd Feld
714 ES GC-FIDE 4% AA= & 1-537% Zrh & 1-20014 B ut
s} go] Wz, AWrkE 133 CONE vhee 71422 32 w}
o BAg vjFer & 9 dxTe oF 50%°1A3 CONE whse 97.6%

ol
oX
(‘ T

mlr
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# 1-53. diE7¢ H¥vts 2 CON® vis9] gr|gdiEva
(Thel = 394%/100000
)
RT NAME R E EE] CON
1 2.7 tetrahydrothiophene 234 915 740
2 411 diallyl sulfide{1-propene,3.3—thiobis) 599 1333 956
3 5.42 methyl allylsufide(disulfide, methyl 2-propenyl) 803 1821 1676
4 6.45 N,N'-dimehtylthiourea 3142 7186 5240
5 10.01 diallyl disulfide 4501 1852 16710
6 10.57 5-methylperhydro-1,3,4-thiodiazine 2472 19665 11263
7 11.87 isothiocyanato-ethane 2192 8948 8883
8 13.19 3,4 dihydro-3-vinyl-1,2-dithiin 11499 20245 28696
9 14.05 2-vinyl-4H-1,3-dithiin 31541 43290 66539
10 14.12 3H-1,2-dithiol-3-one,4,5-dimethyl 850 1377 1171
11 14.54 2-methyl-5~(mehtyithil)-thiophene 2435 5089 3477
12 16.42 diallyl trisulfide 23133 52362 64128
13 18.36 cysteic acid thiohydation 850 2674 1758
14 18.42 2-methyl-3-octyl-2-undecencic acid 1368 2054 1334
15 21.2 methyl 3~-chloro—-2-cyanoacrylate 659 1671 1048
16 21.42 BHT 1925 2906 2432
17 22.37 diallyl tetrasulfide 1444 5152 2828
18 25.16 1022 1813 1414
19 25.31 1294 1503 1683
20 28.77 8-methyl~2-mehtylthioindolizine 1203 4649 2144
A%
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21 80.15 1679 2149 2346
22 31.2 2-(1-thia-2-cyclohexe—-6-nyl)1,3~orithia-cyclohex—5 1658 2621 4141
ene
23 31.26 2-(1-thia—2-cyclohexe-6-nyl)1,3-orithia-cyclohex—5 1403 2141 3047
ene
24 31.78 pamitic acid 7406 15992 6712
25 32.16 1-4,s-dimetyyl~3-c1-carboxyethyl, 1065 2207 1646
d-{4)~thiazoline-2~thione
26 33.51 3.4 dihydro-3-vinyl-1,2-dithiin 890 1026 1079
27 37.45 2-methyl-d3~cyclomonanone 1319 1590 1238
28 40.23 jroleic aicd 1105 847 1320
29 40.93 2_mono paimitin 2269 7920 2266
30 41.97 gtigmastenol 9345 8014 6259
31 43.87 X|ghat 1341 3281 1009
32 43.99 X{rit 2159 2147 524
tota 124805 236440 255707
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7 FdALTY A4 FFA Ad, AFFF AAA e

Fake] wlste] 7Aool 2~ 34

G
ol ®v] Wil 433 wow FA YoM E A AEsE AEE &
] q

e Qgm # # g
28 UFE AH Tt 85 28 oy Adus) Add FUA
Bol ABANF AFE AHFLY Adolvt FAst Bestth A&HH

ATt TleNEe Tl £, A, A%, 7bE R 7% vlEe HAnEL
=

4R PEALFE T TE sage] wate] wWud u7be FFERA
4A B ope JHEANE B A AF Aol Abssith o

of vhgg Iz @uetE Ang vhs PIAFOR GFHA HE
sl oA, FAERES olgd AuzuRg Az, 23ch

7, BFHY 5L dRE A o B EA o IR Erh
14
j=4

FA4E ob7|A wolok s, HAo] z7)o] AUFAN} Ldule] Aol

Zosttn 2o

- 182 -



10. 4 &
AWukse qAriE HES 3 2L W 4T FAAA 7)<,

a5 9] allicin,

drold Al A2 ¢# A maleic hydrazide® vl 881714 154 7o)
SHAE Gt AR fFFE FAL A FAHFS maleic

hydrazidex 2] 3 A& =% F@gdo] veht Lol A AQl maleic

Holl & JAAA7|ES Y3 conditioning &% wWE &
HAAzAE 8 A3, A4 AFd QYutsS 247 20, 25, 30, 35,
40, 45 THlF7lol A 497t conditioningdt2 W 35 C el Aconditioning ¥
vhzo]l FHUAAIE b Fuch old HwWimiEso o]t JRWR
fructosew WHET Avksol wid] A BEAHAIL glucoses o] 7}
ANoH sucrosers & 2W|AE 2o)st Aot
ez allicin FFWstE +PT A dzTdA FRelsz Aol
2 o FAvkE9 allicin ¥ 3lE allicing] S WRTFE YE 24
allicine] Z2sle 4 &¢S E;’%—’_f—i’i‘i}.

AhEgwel de AL JAAE Aa] e AFLE, DAY EA

b

of 8] 2xd & allicin A 5L AN
H

) =3
=
23, =949 @ A AARAM AF2EIL ABEFE PUPR



vhgo] ol e allinased EEAF Al717] Yoto] 2xEZ A
HoZ #EF A3 40, 60 THAANE BEUHANEE 2R3 Ay Sxo)&

A8 £ gYen §gozr FQlol syt 28y 80, 100 ToAME

YHTES BAY 5 gl¥ed aivt BE245e 93 A9z A g

il

aazel 2% 9 2elslEe FYs] A% FFEUE 24T A

590 nmoll A whE9 F =7 30%< 1 % HCIZF &+ 3 100% methanol® 3

382 W 0299 ANFREE AL & AAT. FAHAse HAE 120 g9
[o3]

AWML pHY 93-S AHE A3 pH 404 & ekAE AdE B
o] Fi ).
Wz M9 thin layer chromatography® wzF, AWuls 183

conditioning¥ vkl isiA &4 Au HWvisdA & 479 H=v}
HEHC 2% U7 A 24 BHo] Y= Aoz AR A
d Ae FF AFE T BEAF & Rolrh

=+, FWolE conditioning® whs o] o384 AFRWEE pyruvic
acide 100 g3 Z+7} 486, 448, 467 mgo.2 WO E dFEajole glout
malic acid® pyroglugamic acid® 2%+ tjzFd dls] HwHviso] A
A5

FHEd FHE dxz7, FWvts 293 conditioningd vhEL 7H7)
100 g9 1.22, 155, 1.74 go] &F5o AL fructoser FMrotso] thix
Toll Hel o 14 EA EMEHYL glucosed HLE FEoIUT. 2y
sucroset &7 H]# conditioningdt wlEo] oF 258 @ HWuls
of s o 287} =A BMEU

FrElobr At FFL 100 gF HETIL 68736 mg, FHrlE 69952
mg, conditioning® v 71528 mgl E arginine, lysine, glutamic acid]

TOoE Wkt
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iz, HWuls 28l conditioning 3 mhE o] Ful AR Holm FA
71918kl & GC-FIDE o]§ w43 23 o g097he] Jag #8 +
dlth.  GC-FIDe|  9sted 2eg zkze] wag EAsr7] 9ty
GC/MSDE o] §8te #

>

ek A3 total jon chromatogram Z42ve] 334
& mass spectrum@ AUtk GC/MSDE o]&8te] zhzte] s =ie] )3t

4% B4 2% 259 sad Ay 23 $R0 Assdnh o ¥

o

71 wE BRe 23 sulfided & AEC] 13502 74 BEton o]o
aliphatic hydrocarbon® acid and esters’} 27z} 50|12 alcohols7t 3

%, aldehyde’t 5%, ketone¢] 1% 281 71 5% EFdE Ak
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1. Fuleki, T. and Francis, F.J.. Quantitative methods for anthocyanins.
Extraction and determination of total anthocyanin in craberries. J.
Food Sci., 33, 266(1968)

2. ol&s wrEY) dh2d: 2w o] Anthocyanin A @E A3 =dH
Srledr. 28 1 (1993)

3. Francis, F.J.: Anthocyanin as food colors. J. Food Sci., 29, 52(1963)

>

4. AAA, AFE, olds, o|FA: AMITrl Mio FEHH B4, x4
F3835] %], 28, 345 (1996)

5. Khan,l.,and WahidM.: Feasibility of radiation preservation of potaoces,
onions and garlic in pakistan(Food preservation byr radiation,Vol.Il),
Vienna @ IAEA-SM-221/48,63-70.(1978)

6. Singson,C.C., and Lustre,A.0.. Use of gamma irradiation for the
extended commercial storage of philippine onions and other
agricultural produce (Food preservation by irradiation, Vol.II),Vienna:
IAEA-SM-221/76, p.133-153(1978)

7. Messiaen,CM.,and Pereau-Leroy,P.. Improving the storage of garlic

bulbs by gamma irradiation.C.R.Seances Acad.Agric.Fr.,5 485-490
(1969)

3 0 BAHZADY shed AR4w 2 e R nx

8. :ﬂ Lf_' ogso]:y 75‘
Sty gftdubaletgl =& (1983)
9. AN, HAFS: Axdyo] Bduise Fdo nAE 4 FTAER

8+3) =), 22(1), 44(1990)
10. Kim MH. and BYKim : Development of optimun processing

condition in air dried garlic using response surface methodology, J.

Korean Soc. Food Nutr. 19(3), 934(1990)
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11.
12.

13.

14.

15.

16.

17.

Zdlolae 29 2 FHEA, A EAI A, 192), 176(1987)
Carson J.F. : Chemistry and biological pfoperties of onions and
garlic, Food review internationa,l3 (1&2) 71 (1987)

Joslyn, ML.A. and Tatuso sano: The formation and decomposion of
green pigment in crushed garlic tissue, J. Food Sci. 21(2) 170(1956)
Chung, Heedon: Effect of Maleic Hydrazide on Alliinase Activity of Garlic,
Allium sativum L., Jour. kor. Soc. Hort. Sci, 14, 37-40(1973)

AET, AR Agehre Eaddd BY AT, FFHEAGIA
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A14d A4 A

AARE FAREA BE ol FRAFEOR o8 ¥ o]
e 4Eoz SundE g Bol anEE AFELA F9 shtelth
e

vbE, AFE AFFe ZESdst Aurlee FFez @t FAHI

2 104%% FHn Qo] T BPANA 2 HFe AAe3 ATk
AA S detel QoM whe) 8 gEE RAY A, %, UE 5ol
Syl G olgat WHN A% F pusee BE xraid 5o

2 oolgets A9t uron Fods Tz Fopxe T &4 &

T8 el M AuEE e FE FF] I ¥ ool AR
whd S7heke] o 2072l ol2W 3 F Az ol &3y oF 60%E I
X7MFE HEET HAE 35%, L3S 30% UEAle duk gdow A
SEn. 1FNEAFORE AFY, AFVHE, LFOU), nFR7}, aF
ZobA ol il olg nFEILEAFL AEHR JhA AxHA go
W HA2dlE 153, 127HF, 24X § AFE F-RARR ALE AEE
°f B AFAAEA o8 wF YAH oy s FREE AFHSE
F7tel Mt ol AFE A anlse MES FolAa Q)

T3 Arfe 8 F AUIAZe] odde AR AFHL FYAIZ

- 188 -



TRz shydA A=

i

N
4

W)

o)

SAER oY Az

o)},

&

] Al

fi7s)

IH
rl

Hn

e
o

T
Hip

—_—

=
)

oK

ﬂ
3
ey

|AZ dA A

K

M7 &l oa) HeEt e A9 of

g]

-
f 54

=

p=

kAl o]

2]
Z)

o4

3}, allinase@Ad ol of

57} gt Axoy.

T

ol

ko]

o}

T0

2 et M AHEET YdE 71E

[e]
-

2

2

1

T
hod

Ho

=
[}

3t A E]

I

2

v

]

<
fi

fe)

A

R

ol
o

+

H
L

¢d AAGHAA HED B3dd

AA g Bhbaze) gl

1

[e]
=

P3N
=

of| Al
3L

=

K

op

W

i

plo

- 189 -

U ATz madel Ytk ey



Ao FARA m LA WHEW LA Qov T ot ALS
s dAnd 7
sha gle,

2 99 debe 2ua%el Fddm Fie AsAE I, SAAY
o Z7, 944G 4% Fom A4F sfdo] Hely @ dxuEsoR
Aol wek NA o AFeHel AR HFHe] Faig WED A
T4 2R AES &u7t G438 FA%T o ohs, 1EE o§d v
¥ £¥ FAFY FHE £, 48R Qe B 2UT 9 2
FAE F AN L HANS] Y 4E vhE, 13 ool FAE 5

Fol e o AFHA WAE SHAA Fe 3o 7 5e] 4G 94

)
i
ol
)
v
o
p‘h
)
A
=
fo
ol
o
™
o,
2

T
o
Hi
=2
Lo

N

A 24 Az 2 ALY

1. A=

debss Aguhse JdHez BN A F YA AL FF olatg o}
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Coll AgsteA 43 710E2 NEE A

Aol A% F axst Ao FE 9%, AE, AE 5§ 2A

7b. vhEe AA e 4%

st WAlg e e AAS Y AAHHE vheg 60, 70, 80, 9
0CR2 Z2AHE &40 Hu B9 2&5& F43HAM 158 A4 B3
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aFeE ZAA gA W Az AyAH U2 A dhae AF 1 g AEE
13 Refractometer(Atago co., Ltd : serial no. 9543132)& o] &3l = A3}

o5}
2R

. 9%

H5=¥ Mohryel #3t9 FAFAUY. & 15% A od F5¢g& #
st F/4 20 mL &4 F23(15000 rpm, 5 min)3ti 100 mL2 A&
& ¥ o7 (No.2)dted 10 mL.-‘;:i FAsled 1 N KiCrOs& I mL ¥ £ 01 N
AgNOs9d| v gFo2RE A58 73t dFAe] B9 AH I mLE F
T2 100 mL2 34, 833 o] F 10 mLE Hsl TdF wHoz &

stath.

) X T XX
o8 = (%)= 0.00585 ST D % 100
T @ 0.IN AgNO; A4 Z(mL)
f: 01N AgNOs9 factor
D siMda)s
S ¢ AHI sampled] F(g)
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E 21 AFRF dolaEe 54

Capsanthin A
AR T pH
(420nm,0D)| L a b | 4E
A A 10.2 49 0.33 334 | 310 | 145 | 687
AE55F| HNAA 8.1 46 0.33 308 | 274 | 116 | 689
g 9.2 49 1.04 358 | 316 | 16.1 | 672
A A 10.1 53 0.73 329 | 289 | 14.1 | 68.1
AFig NAA 7.6 5.2 0.75 289 | 268 | 11.3 | 70.3
gdx4d | 100 5.2 0.97 3551308 | 162 | 67.1
2) BEE 84AE FFHA9 54
UM FZoE=EE HoAEZAZ ARBRE YR SAA AR ALEE)
7ol HFAF A Ao EAZ o|AlFl= AR vEwdg, o
Sy ol HolxEE ded] FAFste] 4 dof B AEuF uHY B
2 Aol AY FEHIHA @ Aog vEuth wEld B AFdgME 9
Hl g2l U= ol choppingx8)dt AZ1do AEBZoA udER
SaFalasst NEMEIEHE 2 Hoh Azl e ES A5 Ay
AEZA HuAdERoAr XHEgTEeE dEz 7Y #ol7t gl A
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30 29.22 | 19.02 | 1053 | 67.37 | 67.3 0.203 9.09

60 2797 | 1617 | 929 | 67.62 716 0.305 10.25

120 2750 | 1629 | 892 | 6866 | 744 0.355 12.38

180 2714 | 1562 | 855 | 6820 | 75.8 0.371 12.92
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A & | Capsanthin
A g pH | 9%
L a b | 4E (%) [(420nm,0D)

Az 13291122.04]1359 16525 512 | 7.2 | 679 0.485

T4 |3047|1853]11.52,66.02| 508 | 7.2 | 679 0.422

BA | A& 130312148 (11.44167.08| 4.91 82 | 80.7 0.532
A T2 (2876 |1898(10.02167.54| 4.94 8.1 82.6 0.483
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7h 37C AZ T FREYE

34‘0

Atk zelvh mA e A o A

TA3s Fdol FrkE wign 5, 69 A oA B A F FREYE
e LA gt
E 2-7 gqAh2 AxE YEAs v
A5-As | el 1 Ee 2| wEel 3 el 49 5w 6
TxAFS 47.1 49.8 46.5 47.8 46.9 478
ez 0.13 0.139 0.13 0.143 0.14 0.143
&2 0.13 0.139 0.13 0.143 0.14 0.143
ey 2.26 2.39 2.23 2.29 2.25 2.29
e 0.47 0.49 0.46 0.47 0.46 0.47
HlER C 0.094 0.149 0.13 0.143 0.14 0.143
Tt 0.094 0.149 0.13 0.143 0.14 0.143
Efdas 195 2.492 2.32 2.391 2.34 2.39
A3 & o 47 4.984 465 4.7 4.69 4.7
W Ak 165 1.744 1.62 167 1.64 1.67
FARES 0.047 0.049 0.046 0.047 | 0.046 | 0.047
e 0.023 0.024 0.023 0239 | 0023 | 0023
L - 7477 6.97 5.74 6.57 6.21
24 - 7477 6.97 5.74 657 6.21
EugRg | - 2.492 2.32 2.39 2.34 1.43
& 2359 | 19939 | 2529 2602 | 2553 | 26.02
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F 2-8. wiFH]d W& st 54

= A el 1] whEe] 2 aigkHl 4 | uigel 5
F%=( °Brix ) 32 34 373 26.4
Capsanthin

0.153 0.260 0.324 0.178
(420nm,0D)

L 23.76 2593 23.12 24.36

e 9.41 13.85 11.12 13.89
5.31 7.41 5.03 577

4E 69.86 68.63 70.46 70.05

pH 3.25 3.63 3.56 3.2

AT (%) 22 28 2.7 2.3
AE(A) 20.09 93.79 36.6 17.7
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B3 E AA BA} CA} 7h A F
A E(%) 7.3 53 2.6 6.7
F % (Bx) 10.8 23.4 8.6 314
AHE (%) 7.4 0.8 18.1 7.2
pH 297 3.44 2.83 3.28
A % (cp) 17.59 120.75 18.99 24.55
. L:258,2:12.7, | L:29.1,a:173, | L:259,a:1105, | L:24.1,a:112.3,
b:6.6 b:9.65 bb.7 bi5.6

o]l FREH Al ARHR P FAE F dUddAA AR B
of ¢ e oM AL ¢lE Tabascokz=9t 7 AAES
e ste 938 A o ATHAE HAF ZAE 2-11) FAAA
€ 7 e uheh Zol NAF A AFe kB ofyg} HwbA o]

NBwd QoA £ AT TR $4% A0 bk
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7R A & 6.0£1.3 59*+1.1 6.2+£09 57t14 6505

A& A E 54*13 39*1.2 39*15 3.8+1.4 41%15
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A G713k g 4708 671¥4
) 0
&2 |87 31T |2 | AU 37T | A2 | B 37T

EE(%) 683701 701]701|702)|760|760)767/|797]| 738
9 =(Brix) |30.7 | 30.5[30.7{30.3 | 31.1 | 31.3 | 30.9 | 31.5 | 30.6 | 30.8
L 124.08124.29|24.52|23.87|24.09,24.67 | 23.19|23.67|24.33 | 22.07
12.26112.64|12.64/11.5111.63|12.09| 87C | 9.72 |11.52| 6.61
b 0.00 | 5.73 15471528 | 547|539 |4.00 | 487 | 566 | 3.54
AE 170.01)68.89(69.64|70.05(69.88(69.39 70.23|69.77 | 69.47 | 70.90
Capsanthin

(460nm,0D)
pH 328 32 |322|322|318]3.18|3.09 324|324 3.19

(%) 36 3323303321390 | 363|387 390|393 381
HE(cp) |2455(27.28(2551(21.83/27.3724.32|21.77| 265 | 255 | 175

Aw

0.242)0.28010.305{0.346 |0.387| 0.39 {0.40810.4380.370 | 0.396
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® 2-19. 23 zv] AF 9 wjgty
. e 1 2 3 4 5 6 7 8
Zz 472~ | 084 | 008 | - | 004 | 003 | 001 | 004 | 003
ety 2.10 | 021 - 1011 | 007 | 004 | 011 | 0.07
En g 568 | 057 | - | 030 | 020 | 0.12 | 0.30 | 0.20
MSG 105 | 1.06 | 1.15 | 1.14 | 115 | 1.15 | 091 | 091
HAP 105 | 1.06 | 115 { 1.14 | 1.15 | 115 | 091 | 091
TALt 063 | 063 | 069 | 068 | 069 | 069 | 0.68 | 0.68
AL E 037 | 038 | 041 | 041 | 041 | 041 | 041 | 041
TAMUESE | 052 | 053 | 057 | 057 | 057 | 057 | 057 | 057
ZAMNYES| 054 | 055 | 060 | 059 | 059 | 059 | 059 | 0.59
sodium acetate| 021 | 021 | 023 | 022 | 023 | 023 | 022 | 0.22
DL-alanine | 126 | 127 | 1.38 | 1.37 | 1.38 | 1.38 | 1.37 | 1.37
SR 126 | 127 | 138 | 137 | 138 | 1.38 | 137 | 1.37
(3% d4) | 842 | 849 | 924 [ 9196 | 921 | 922 | 915 | 916
B} Ak - - - - - - 1091 | 091
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it 2-24. AP 2EE vt A4 F AE W
(kgr)
A= FEFLF(H)
() 7 14 23 60 100 150
Ant & 2.74 2.68 2.72 2.42 2.29 2.53
60°C 2.36 2.54 2.50 2.33 2.62 2.64
70T 2.10 2.51 2.66 2.66 2.64 2.75
80T 1.90 2.38 2.19 2.35 2.07 2.49‘
90T 1.36 1.18 1.09 1.14 1.07 0.97
3E2-25 AdAe 2l ks 9% F 9= W
(%)
Y= FELdF(Y)
(C) 7 14 28 60 100 150
Sl 14.23 21.99 21.01 21.00 20.94 20.51
60C 12.27 21.41 21.12 21.01 21.32 21.12
70T 11.69 21.99 21.89 21.54 20.92 20.86
80T 15.49 2141 21.99 21.56 21.84 21.21
90T 13.44 19.67 19.09 19.38 19.56 19.84
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FE 2-26. dAE =8 s 44 F Ao dx Wl

(%)

AH el e % A
(C) 7 14 28 60 100 150
Arts 23.09 14.46 19.96 21.70 21.91 22.08
60T 23.38 13.31 20.41 20.83 21.13 22.08
70T 23.38 12.73 21.23 21.41 22.05 23.24
80T 23.50 15.04 21.12 21.41 22.38 23.24
07T 22.31 15.62 20.25 21.70 21.87 22.08
% 2-27. AAe) eEW ks @ £ o) pH W
QA el ew GFAR()
(C) 7 14 28 60 100 150
Ants 5.73 6.41 6.14 6.01 6.02 5.68
60T 6.06 6.50 6.08 6.12 597 0.72
70T 5.16 5.06 4.81 4.76 479 4.66
80T 5.18 6.04 6.19 7.21 6.40 6.37
0T 5.12 6.48 6.25 5.81 5.74 6.12
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(%6T, 590nm)

AAYLE G A (L)
(C) 7 14 28 60 100 150
Al 48.13 38.51 34.10 26.58 22.21 20.08
60T 51.81 36.23 30.27 28.14 26.36 14.24
70T 40.93 33.83 31.97 32.18 30.80 31.47
80T 29.61 22.82 450 1.47 179 1.64
90T 4.80 1.73 0.88 0.72 0.74 0.70

® 2-20, AAY LW wisel 9% F WAE W

A7 L5 FUHD)
(C) 7 14 28 60 100 150
At 49.76 38.56 49.06 47.83 49.36 01.48
60T 4519 | -3952 45.03 46.21 48.19 50.79
70C 57.15 56.38 62.60 63.61 63.83 65.02
80T 61.61 62.56 67.32 66.45 65.60 65.13
90°C 61.06 63.92 67.33 67.16 67.62 64.66
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T 2-30. WAE e kel 9% F AAE W

RN AFAR(Y)
() 7 14 28 60 100 150
Aut= 14.37 14.43 13.84 14.91 14.49 16.54
60T 12.40 12.00 13.38 15.47 14.71 17.10
70T 11.90 13.35 13.08 14.37 15.04 15.95
80T 10.14 11.67 11.66 11.70 10.83 10.59
90T 9.83 11.39 11.67 10.79 11.09 9.29
E 2-31 @AY eE8 nisd 9% F A9 FAE W
cEEEAS 4 A()
(C) 7 14 28 60 100 150
Avks 10.01 13.25 16.47 16.05 14.04 12.32
60C 8.64 12.78 16.20 13.08 11.60 11.21
70T 547 7.56 9.75 10.79 10.53 10.30
80T 321 3.12 3.03 3.30 3.06 2.85
90T 211 2.18 2.99 2.88 257 2.32
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283 AE @t vhs 24 Uo GRS HeF 7~8%2 2HF 2
Agol Hhg A s
T 2-32 0CAHA 99 F A% ohxd S4us
A A7)
54
0 20 43 92 116 137 160 167
73 E(kg) 258 | 2021 202 1.83 1.83 1.83 1.82 1.82
BE(%) | 1698 | 977 | 884 | 303 | 372 1.98 140 | 0.70
UG )| 2613 | 1991 | 1637 | 1335 | 803 | 655 | 4.29 3.75
T 2-33 60CIA 9 F 94 st =4 ws
S A A ZHA 7
54
0 2 6 9 12 16 18 25
73 % (kg) 258 | 219 1.72 1.67 151 1.55 1.48 1.14
A E(%) 1698 | 1233} 954 | 698 | 598 | 488 | 442 1.23
FAG( )| 2613| 2491 | 2392 1968 | 1813 | 1658 | 1644 | 654
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® 2-34. vy ZUAEDE 2o He] wighy)

uj &

A am No.l | No2 | No3 | Nod | Nob | No6 | No7
= 70.00 | 70.00 | 45.00 | 57.80 | 6155 | 47.14 | 5450
e 16.12 | 15.00 | 26.00 | 20.80 | 20.80 | 20.80 | 17.80

Az 560 | 560 | 1115 | 799 | 799 9.10 6.75

S ekl 028 | 020 | 042 | 029 | 029 0.20 9.10
HAP - 020 | 043 | 029 | 0.17 0.50 0.30
7tthdol &8 | 600 | 500 | 950 | 7.13 550 7.50 8.00
Eal=3 200 | 400 | 750 | 570 3.70 3.00 3.00
EFENUEE - - - - - 003 | 005
=4 - - - - - 1174 | 6.75
Fx | 1890 | 19.10 | 34.00 | 28.10 | 2390 | 35.00 | 29.40

Z | pH 376 | 326 | 342 | 342 3.34 3.58 3.71
A= 349 | 581 930 | 698 | 523 5.23 552
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37Co AFH A AAwe] T/ e Fred A% 1000 A7 Fol
4432 UEhgol ARasle) vlsh 28u FE 4G AL L 4 UNh
gase WEE FAF AT AZLmd DAl AFrITrel Anat

¥ 2-36. 2rnlse AF = A5 g

ull Al A AN A
Zﬂ ;8'%1]_'}1: =1 ™ =
at [20C [37°C | 4T |20 [37°¢ | 4T |20 3770
0 61.48 041 1760
30 6558 65.07 5866 | 150 | 168 | 2.84 | 1598|1600 |15.43
50 6392|6261 |58.28| 1.34 | 159 | 365 |15.49 1524 | 1458
100 |63.18|62.17 5291 | 159 | 2.30 | 443 | 1560 |15.35 | 13.86

i
oX
flo

zojoks ol 43 F BEH 54 40 4§ AE7ke] ARels
ARzrle] wle opgolatstn NAY el WMt A fgon, AAH

or ¢ F& Ao duyrh 0T AFTE AF 502 AAE 4T

A}

2

2 Aolg molx Wekot, A% 109 o FREE vhge 2o o7 ¥
e =7g Fou AFezAe oge fauth e A AF

hEe 2, AAAY gl M g2 A 2EFo vlE] Wolxl:
Ao R et 22 A 509 ARE gt AstEr] Aed 4%
1009 = A dstde £ + dRew, AAQ gl oMz g&
AZFoA UebdA e gte] =A R

i 2-372 zvlvkze He Bdr wg2A, A% 308 AF F 15 16
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N
5
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LT

Brix® 2¢) o|F 4% £xol BAge] BT BYol £UHL ¥ + A
tho ool pHE A427)9 31164 A% 302 Ao o Z7hse] 359
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E 2-37. Zojohe() 2vde) A% 5 54 W)

< = (Brix) pH A (%)
A4
ac |20 [37¢ | 4t |20t [37¢ | a¢ [20C [37¢
0 26.0 311 494
30 150 | 149 | 162 | 358 | 359 | 352 | 3.40 | 340 | 3.40
50 16.1 | 163 | 161 | 330 | 331 | 347 | 263 | 263 | 263
100 160 | 162 | 160 | 3.17 | 314 | 307 | 2.38 | 232 | 2.30

E2-382 9] Mk wsts el Ax2M, dAsE A% 309 7
T AdE7IS) 40889 wlsl & WIS Bolx @iyt Aol 504L
datetel wet At 2326~24538 YERAY oD o2 A= 4F
exe wAglel %4@»ag§,wa%q.aagﬁ-ﬂ%ﬂaﬂ 7 2+t
uet Aqgzre) 4834 wls) Zasts Aoz dehd 37T AZTE 509
iAol 1948 Heoldrt A% 1009 Zels 0978 YEt SN
T 4, 20C A%TE 100874 & A3t flley 37C ARTe Ag
0¥ FAstAE W AGE7 17474 el F2ste 1496S YEW

F oA S7Fske] AR 1009 B Al 23149 FHAEE B Y}
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® 2-38 ZulehE xZudd 43 F A% W

o A Fi =
ABRF TR Taoc |37 | 4¢ |20c [37C | 4T | 20T 37T
0 40,88 483 1747
30 40.17|40.74 40,86 | 423 | 412 | 433 |17.82|17.03 1496
50 2326|2378 | 2453 | 452 | 343 | 194 |17.30 | 17.96 19.28
100 |2357|2390(2319 381 | 256 | 0.97 | 1857 |19.02 | 23.14
2) ZUIAFE I
o] zZEAEHE Fuh de vhy 2UAEE Azdus Ao
2QE vheg olgdd Y, TEW, A2E Fuosm s 2rld

AR, A%FEAA, AxF To] tvd vky 2 AT HEs AT

’

zulele gy 44 49e FYsHAc

ginger oreoresing Ab&3 Zml A3 A =3
Ginger oreoresin® &3] A7]7] 98 A% FALE AL S B¢

37t oA & E 4ARY] A&+ F& FND Ay 2H F
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zvl9) % No. 82 0% A% wote] vhx Zaky Hute] ik AL A

<
Z
S

=

- 238 -



3t

<]

Faich webA No. 8& ®

% 3]

oO]:

ug

o

Nd
g

A

)

—_—

ﬂm
ol
%A
ol
L_

ok

ek

3

x£

S Ao Ayztyoe} WMPAIZl xrHE A

haol F2

=
(]

- 239 -



# 2-39. vbE 2UAIFEAD v o vy

i g
No. 1{No. 2[No. 3|No. 4|No. 5|No. 6|No. 7/No. 8|No. 9{ No.10

& 54.50| 36.18 | 28.78 | 28.28 |42.23| 43.92 |42.76 | 27.89 |36.41 | 34.41

T 34.41130.84 [30.84| 31.54 [27.84| 27.84 | 70.06 | 50.81 40.14| 44.14

¥ | 950 |10.82(10.82|10.82 | 9.81 | 7.82 [10.82] 7.84 | 574 | 5.74

=9 5.20 | 427 | 427 1 427 | 627 | 627 | - - - -

EHE | - | - 500500 -~ | - | - | - | - | -

AbRF2A 2 112,10 12.10 112.10| 12.10 | 10.04 | 10.04 | 13.20 | 11.45 | 13.70| 13.70

FA4 | - | - 070|070 | - | - | - | - | - | -

HER C| - - 0670|070 | - - - - - -
A7E 1400300 350|300 | - - - - -
B7d&
o - - - - 1002 002|001 001|001 {0.0025
L8

e 450 | 250 | 3.00 | 3.30 | 3.50 | 3.80 | 2.80 | 2.00 | 2.00 | 2.00

030025 1025|025 |025] 025 | - - - -

005|004 | 004|004 | 0.04| 004 | - - - -

= = 136.00| 41.00 |47.20 | 48.80 [41.60 | 40.00 |49.80 | 53.00 |37.80| 39.80

v | pH | 370 | 3.06 | 268 | 2.73 | 359 | 3.63 | 2.49 | 253 | 241 | 235

HEIE| 490 | 320 | 407 | 436 | 4.36 | 465 | 291 | 291 | 262 | 291

AgAA e Agzvld F o] G Fza
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B
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Fated Zuld AIHE 2-40) 10AE @t Zsbs Algto] g Aoz R
4™, 10B= 10ARTHE Fou Agte] A3 BEH Aoz yeygr
10Ce] A5 dste] o g =gy Aol Agstel bF & ourg

TR
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zulol % 7)

Z ded Aoz vehd 10CH AawE 0015
0.05, 0.1% 7k A3 0.05% ©lF H7b7E Fol UF BT AoZ YE
Y 0.015%% 31gskeivh 3 A4S vpaf, ool AL F& o)&T =

foi‘
)
_,_

wleje oo Eeu g ABe FAo

=
A Eeden, 4% £dedd e A& A5 zuldae] Gl of=H

'\ r
oX
o
off
Ay

2
o
)

1, 025, 05, 0.79% A& A3} 0.25% olste] AAF=

A HrhrE tha AYT) @ Aoz ek 07%E 4F Aoz g

£ 2-40. vis ZuAEFEAD Zu| Al iy

e 10A 10B 10C
AR AR

2 33.41 28.41 24.58

o 40.14 40.14 42.31

ey 5.74 5.74 ' -

Apa 2] 1870 23.71 30.71
SRR K B 0.0025 0.0025 0.0025
g 2.00 2.40 2.40

Z 40.80 40.20 38.00

Znj} | pH 2.31 2.33 241
qd% 291 3.20 3.20
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)
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e
tlo
ol
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5 1
5848 F/hhE A0 et 370 AL

ol Wate 2xAe T BAe] A 30Y o]FRH HEPol ZEF e

2 HoA 3.0% A5 4=E WEhAY.

E 2441 vkl AFADY A% F A 2 99 ¥

% % (kgf) A %(%)
A%
ac | 20t | 3rc | 4t | 20C | 37C
0 269 5.70
30 262 | 243 | 153 | 292 | 295 | 301
50 220 | 201 | 136 | 304 | 293 | 304
100 218 | 189 | 122 | 281 | 280 | 293

2-42% ZFvhy A& Am WAstE el Avad WAze] 49
AFLE 4T 42 20TAME 3713 whe} 6281 ~65.872 2 W37t 9l
T Aoz vewoey 37T A AR 509 # 100€ A7 57.05 ¥
503302 ZasAth ANEE AYLRrt ¥$5E T/ 538 3
7C AFTE A 10094 5098 4T, 20C A&7 ®ls) z+zk 9.6, 3.0
T7re e ey B s AAv|zhe] A#gel w okt A dE A
o7 vehdoy AF2Eo] mE ol AR gk}
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E 2-42. vhexv] AFADY AY F A= W)

. o L L G
rEE e 20 |37¢ | a¢ 20t |37 | ac [ 200 [37¢C

0 61.48 -0.41 17.06
30 66.82 |64.48 | 62.08| 0.30 | 1.02 | 313 |16.25 17.02|16.75
50 65.35|64.73|57.05 | 063 | 117 | 433 |16.45|16.45 | 15.94
100 |6567|62.81|50.33| 0.53 | 1.63 | 5.09 |16.04|16.04 1477

¥ 27432 ARAL zuinbs de g pH ¥ AR WIE 2AY
2deltt. B, pH R AR 49 RE AZTAA A7 309 ol F
FE 25 Brix, 33, 22%% 202 WY mdslel APzt wg Wt

A9 (A

F 2-43 vbEZUAEAD A F 49 B3, pH, 4& ¥

3 = (Brix) pH A5 (%)
A
a4c | 20T |37C | 4T |20 |37¢C | 4T [207C [37%C
0 380 . 233 3.20
30 242 | 250 | 255 | 359 | 364 | 368 | 2.20 | 221 | 2.23
50 25.1 | 258 | 250 | 334 | 351 | 321 | 239 | 251 | 2.30
100 253 (250 | 258 | 3.17 | 310 | 3.14 | 2.04 | 1.92 | 190

E 244 A%AL zHvhs e 4EWsE ZAY 2ol WAR
o B§ A% 30U 3669~37.892 A FE7Ie 36287 2 zHolE molx
Ugtou 509 ol FHE ok Fasm, 1T APTE 209608 7+

2otk A e WE AFLEAN FAG FB2 wolx ggromn,



FAwE A2z719 679904 AG7Igte) Aapgo] uhet Frhsted, A
2 309 E 801~9.87% yehrow AR 10080 4T 20T A
oz Z e wh 37C AFTFE 24892 mj$- FEsA 71 Aoz Gy

E 2-44. vtV AEAD A 5 A9 Mx W3t

i Al o SN Ry - A R
X‘] 101'0‘:_15[\— = =
ac 20 [37c | 4t [20C [37¢ | 4 |20 [37C
0 36.28 -0.05 6.79
30 37.89|37.0213669| 0.16 | 0.25 | 064 | 801 | 850 | 9.87
50 37.00|33.83 | 27.96 | -0.93 | -0.58 | -0.13| 826 |11.92|12.89
100 |35243025(2534|-0.13|-0.25| 0.60 | 10.78 13.15 | 24.89

3) zv|ulE I

oA Az vbE ZUAE F el zuulEME o&, B39 ¥
g AYes 2 Z2AFADE ALstdd. 239 Fv& 7Hvshaa
12k 7heho] zuldeA zu|d vlEg thA] E 2-459] wighu] 2| o
1:18 v &2 Fv gt

No. 18] A% 2z vhsdlA #A7 sgage] zritte] $hxs] e x

g@ae ®utnte] Zste] shetaol 9 MSG, HAPE #7Hg No. 29 No. 38

zEge @4 ggon AR xud Az A=adth No 4~7&
Aol Ae AeY Eudoz 48 AN
YRz APt GARA A ARHAE A}
Sedel ME A4 HHoz WANA AxE Aolth mrlde AEA @

A8 olFolr ¥ e X A% No. 47 7HF FESFAT No. 59 A 4
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o A g vegley wute] Ak ool #Hys Mg 2w
dof tHHow gute] e wbd AE(Fu)rt oFste] #EHoz X

Foko.

&2

3 2-45 vt xv] AFEAUD 2y el wjgn)

| &)

253

9415 328383 - | - | - | - | - -] -

€4 2 - - - 33 | 166 | 84 | 248 | 208 | 20.8 | 20.8
4% 3 - - - - 166 | 248 | 84 1124 {124 | 84
kel
(o 4F) - - - - - - 70 | 70 | 80
7hehedel - - - - 60 | 60 | 70 - 20 | 30
(%) '
ZEER

aFHF | 15 | 25 [ 215|215 215|215 209 | 21.8 | 214 | 214

Al | 15 | 40 | 413 | 413 | 367 | 372 | 358 | 368 | 352 | 37.2

A @ ot wbeAlEe] 2o No 42 AT thy &W F whE9

A8 dd A2 F P4 45, F49 55, 22 255 2voo 3
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£ 2-46, 48829 wgy

uj &n)
No.1 No.2 No.3 No.4 No.b No.6

IS
g 43 00012 | 0.0084 | 00168 | 0.0252 | 0.0336 | 0.042
A 5% 0.0063 | 0.0252 | 0.0504 | 0.0756 | 0.1008 | 0.126
A4 2% 000075 | 0003 | 0006 | 0009 | 0012 | 0015

WiAE | 3474 | 3280 | 3174 | 3105 | 2085 | 2854

AME| 1574 | 1710 | 1896 | 1930 | 1944 | 2097

FMT | 1387 | 1282 | 1213 | 11.75 | 10.89 9.99
DE | 6244 | 6444 | 6498 | 6581 | 6663 | 67.74

6 MRS Mo Brrt Fste thax AFRES & wkd
No. 5 Aoz zuldt njseo ME 53 HoB
ddxnoks XA zujdd HIlEE AL&M45E 4 435, F4 53, F
255 7+ 0336, 1.008, 0.12% 2 1143 A LT,
22 zvddA xu7t gdad vEe ta
ool ThAl Zhthefo] F2E HIFSIA RS 23 By wES A
d7rste] 22 %4, 2Hstqith ol ©g Zzn o 40g, 7tk T T2gS
AT A vheE 100g Hrtste AF @ xvuiES S sA.

3
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o
=
v
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FPY 0994 2 AR 7hE A 000
9, 24 vk gols) 4 F 92H 4o W aRAERe

FWF o vks Aot® A F allinase EAE WE. Fgoisty AAee

T2, 0ol A, &V, St A, AAAM A staAe] ART)
< N = F ek s X)) 28(6), 1014(1996)
AT, o] A, A7, #2393, A4 : F=4 dFrr9 HHF F o|gg)

M 54 weh FTERGH A, 30(3), 548(1998)
3

AE, ARHA, o] A, $29 : AZAFE o] &F T4~ AX 7L,
= A & 398135 2] 30(2), 391(1998)
HHEE AN FEd, e 0 B S ojAg o838 HAF A=

&
A A FAEATE BaA 11258(1997)
ol 1 TEZo wEAF, . oUE RN, p.153(1992)
R R UM B A MEwH T Y A New Food Industry,
31(5), 29(1989)

10 =R &t - Wi B30t A& (2). New Food

11.

12.

13.

Industry, 31(6), 49(1989)

R ORH MBI MAEmH RN Y A (3). New Food
Industry, 31(7), 33(1989)

R ORI B0 e A (4). New Food
Industry, 31(8), 37(1989)

Kaneko, K., Kurosaka, H. and Maeda, Y. : Studies on the
mechanism of pectic substance changes in the salted radish

root. Nippon Shokuhin Kogyo Gakkaishi, 29(10), 611(1982)
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14. Kaneko, K., Sato, C., Watanabe, T. and Maeda, Y. : Changes
of cation contents and solubilities of pectic substances during
brining of various vegetables. Nippon Shokuhin Kogyo
Gakkaishi, 31(6), 379(1984)

15. o184, olHAF ¥ AR T A4 Ao A dLdA
2] % chitosan ¥7F &3, F=A A2 & 583 A, 9(1), 53(1994)
Flores, L. M., Palomar, L. S., Roh, P. A. and Bullerman. Effect of

o

potassium sorbate and other treatments on the microbial content and
keeping quality of a restaurant-type mexican hot sauce. ]. Food
Protection, 51(1), 4(1988)

16. Chung, S. L., Jorgensen. K. V. and price, R. L. Effects of processing
temperature and added antimicrobial agents on keeping quality of
mexican-style sauce. J. Food Sci., 53(4), 1163(1988)

17. 51&4, oldle @ dEAXy 2 dxrt 20dAY 4 F Al A
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A 3 & Obs Y ol 2 2x)3}

IE7ls 2 FESS HES9 Y

A1A AFAERA Y Ao

¢

nhs W gube AA o 5000 FoR o]FoA e Alliumd NEQ dFow
FaE % ezt g oz wujdtel 1Ay ot AYAHom ofgHo] oy &%
of gk skl AFE 19709t Fukg Ay oz olfolx $ri(1-2). ¥
ZAET Alliumd 2 E& ol MFHstE Ao oo Wy Wiwst 3A depd
of et v BAV|FE vty a2 429 43E v AR ES QY
st Z2 WS “Designer foods” T FH FHAE Mz
P BART olyE Ay SHAA L Vs A
Allium% 259 A4 w844 A Bl HF
Hi 9@ vhey AEE AL AE4 deMe 48 vehA g AT
AZEE AZ7 gagdy g4802 BAE allicin WEolH, o] allicin® &4
282 thiosulfinate”] 7} Aelz o2 223 thiol7|9 ZatAl vkt Az i}
| AAZE(4-5)0e Fo2ZH FFIL6), FEHE7), A dFA8EQ), g 3t
459 59 RS UBiE Aoz valA QUoh ok sld $4 Swe o
A7 SQ1E A QAN Mok nitxgofo gz o 23EF, ok HA T

ABARAM ol&H v FHEe FE gE
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rlo

Ao THos HYALE vE
A Esha #7H 3 s Aol

1994 A4kd vhgel F/rdulsbA L 8051l e 1995deE Ak
Fol 4620008 0.2 F7tste] FrhwizbA e 792190 &g w1996
o] vhE ANFe 45600802 Aasgo FrlRuAS 491390

2313 stetglon ol whgel AAFREE ol HEe FujgEr}

e ZHANE 290l BTHE 3-2). B 3-2¢] YEbd uhs} o] 1994
o s7hRsEA & Addin) 47%u A 5E B, 199%6d o= A gin] 38%
vhostEetglen olst o] wize ZustAe dAabdEol dws Alshd,
Pheel 7hEeeE JHAd A 2A 7)ed,
g4l flof oH U, AFE mge v}

off

o
s
fL
ir
2
2
Io
-
i
o
N
)

AT (& 3-3). ol o}H7x whse

1
=]
Wold, A EE BEE Udd dee A e 5 dE e

A vt Uatd £8E wks Allium sativum 1.9 Hl% ¥z =

&L garlic 0il(60%)S W #8le] s AFAE 2= citral, geraniol,
linalol, @, B -phellandrene o] ¢low(14) thekst Aa)x FL&M40E &

I

ol WA i dAE Agn 9o AFHer AFAE
Tl ol dgEo]l Ha g vhEel FQAR allyl sulfides TS
A el e Zolzk A9 gldew dEzT =X 01 mm PE 7)Y
T A7 EE CO, N A% 5 A4 27d @2 olx vehux ke A

2 A ol APPdel datel ki Shel WAE ARATE AL

OH
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E 32 vhse ARuE, 4NF % Bty A% Fol
Iz
[¢]

. AW A Ak utul 712
T (A ha) (FM/T") (2/kg)
1990 44 417 6,020
1991 49 481 4719
1992 43 465 4,902
1993 36 393 5,467
1994 35 362 8,051
1995 40 462 7,921
1996 42 456 4913

" M/T : metric ton

55 BF 9 e TR
AFF Drink|  oJokE 34D-100 | 500ml/ Y | wFeFE B oxaridne) ] 6%
AFE A ol ¥3-LAbty | Capsule | vHEEEA 9) 3%
&5 4% <& | Capsule | TESREE Hib1EEEe) 2%

AERTFEANE| GURNE | P strong | Capsule | vhERE U o)igE
Phgextracthl | VRAFE el Tablet nfeEEE o) 5%
Aokt | PRl | W AN | Tablet | S3oRsRer o 8%

= A73AE AEe] vk | Tablet vl 9] 8F
s ATFEAE | GYRZAE | 2 Uz A R | Tablet FHuEA 9 8%
Ginkgolic Wekurnage Grkgdlic| Capsule | 45289 4%
Kyolic Aged garic extract | Tablet | SARFESEE 9] 4%
powder tablet
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A2zA U JlesNe 4%

A gl HE &3 Tol dAXNAN GAEE ] AAATHE, 29). who)
W A7E 78 FHIASY Block(vts #7188 82 53} 2), Yaief
tHete] Kawakishi(Z4% ¥ &, 30), FAA Fggstel Yu(utse #
PR, 31, 32) 2 Yang(uls g S35 x4 FEH,
33, 34), mvi|lAEl thete Wattenberg(+71 23 &2 9] I4a#, 35-37)59
45 AT groupel osl F2 Pl gk B3 RAA FAy s
Yang &< N-nitrosodimethylamine(NDMA), carbon tetrachloride,

pl)
ot

4-(methylnitrosamino)-1-(3-propyl)-1-butanone(NNK) @ acetaminophen
(APAP)5 ¢ B4 5483850 98 71E4 2 2ot ydo] 3] npxel o
A F7148gE st diallyl sulfide?] o] tis) AE&How A
T vl diallyl sulfidet ©l% 54 Ed9 gAIEAd Y TEHoz Zg
& &9 CYP 450 2E19) 4L Assted BtE4 2 wdge 7aA7
O g on diallyl sulfide?] AW AR A<l diallyl sulfonee] CYP 450
2E19] A28 tiel suicide inhibitorZ &3k W3 oh(34, 38-42). A

)~
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%

i
iz

Y28t &2l Wattenberg @5 group A/] vk EdE o] L%

Aol nlEAE o] benzolalpyrene-induced neoplasia® A& #E3A

o
Ho

on, ol YEAQ 853 T glutathione S-transferased &4
EA R g Aolgtn H:dta glov g FkEol e AE
717 & AABEA E3FHH36). vlE 2 chemical toxicity E §hol ol
ATFARES THHE AHRY A, 4 2d A5RECd wet AW
A B3 7idol 2o 2 24zt dis) &% dA 2 AE&vdo]l AAH
oof 3t (Ayrton et al, 1990 ; Liu et al, 1992), €4, &8 g9 4
TEE TEREE AMEste] Aol AR F(species)?te] 71" o]l
oj - AolatEE o5 ATE wiE AP A st FEavlE oEne
H43-45)3% AR, ol AR A&7 ERPIER FF A 7F A H
oF & Hob2 9% <+ vk Eg olE wigeo &To] LdEAWAM vF,

i)
2

AL EAATES AF wAdE AN 21 TP FH2)
st 2% ol4el wAE EWe HIFAH FFALoRA JE BE
AEEA $UHE AT AU 47 Azssd 4559 At 2

Wolth, mebd o sWe WARwsy HgEae SHH Y
4 ge Ag s FAREA 2AY 95w adgor 2YY 4

dernw gngdgel ofd pHEES Y EE F7]Fd =ZHUINE
24 FEAS ou2E AF9 microencapsulation?] M o2 TEAL F
Rom sixel Aol g FHE o FRobo A A3t W w Ao (20).

Fzas B 0% FErlemt  AuY 87

Wl FEEHE A% ASHE AN Fu ek 0% Lol 5 B
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A3A A4 g R A

1. 33848 2 39

7H AdA =R

25E Axg 943 vg 2 daE AEANFAE )M AT RAE
dstel Apgden T35 bE A ARF] GFHIFFY v
3} 424 HMcCormick & Co. Inc., US.A)ALY] @ dS A&atact.

Benzol[alpyrene, diallyl sulfide, diallyl disulfide, resorufin, ethoxyresoru-

-

¥
=

o

fin, MTTi= Sigmaft2HH FYstRen, diallyl trisulfide= LKB
laboratoryoll A Al &8 A8 A3 T

A E wjeke] A3 MEM, penicillin/streptomycing GibcoAl %8, FBS+
HycloneAt A&  Algstdon  Ade A& AEF F$e=
A-549(lung cancer), MCF-7(breast cancer), SNU-1(stomach cancer),
SNU-182(hepatoma), SNU-C4(colon cancer)$} U-937(lymphoma ;
monocyte-like) & A E 28 (KCLB, AE ) A Hopukgron,
HepG2(hepatoma)= ATCC(American Type Culture Collection)ol] A £ oFyt
& Ag AHESAT 3 v A Ge B AEFS AMEs T

v Ad

1

Drs 2 33 AR A3 AXAEST ¥

HepG2 A E¥ 10% FBSE 3 MEM i AdlA FAAA A + @
HF seed T & allyl sulfides® AAYIF T ujxE wdetu
benzolalpyrene®} allyl sulfidesE A &3k oo 72A17F &<t widstdieh. o

T MTT AlE #7118 T AAHE formazan YO ERE A X &S

- 260 -



Al kst

2) =
4 3t

HepG2MEE 24 well platedllA 24417F FoF A wjekst ohs  allyl

E

3 JEd 93 ethoxyresorufin O-deethylase

sulfidesE X338 wiX 2 wdsle] tha] 244170 wigstn allyl sulfidesS}
benzolalpyrenes X &3 wix 2 wgsle] F7tE 24417 S¢F vl e

Wortelboer 59 WH(53)0.2 FAFAL =435},

3) 95 ¥ AAg

HEs 17 ste WEEAYL JEAY AR 2719 B8-S A &
LB FYF ARFAE A7) Y8t ARF (F)AYY R T £U4
(McCormick & Co. Inc, USA)ALS] SRS A0 Analytical Mill (IKA,
Germany) & o] &3t} 7HdH o2 4% ¥, Sieve (W. S. Tyler, US.A)E o]

8319 HF A4 2715 270 mesh (B3 wm)7k HEE B39
LR

Particle size analyzer(CILAS 1064, France)Z A}£3te]d ZW7lz g

A¥e] Q= BEe 2osdon olwe PMzdL tge X 3-49 7

=A% methylcellulose ¥ carboxymethylcellulose 283 Zr2als gro
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E3-4 vhE, $9EE Y mRade 4 B4 23

Item Condition
Instrument model Cilas 1064
Laser emitter él;)vgon Hfiber—mounted laser diodes, wavelength

Special silicon multi-element single chip
Photodetecter photodiode associated with 3 independent cell,
plus a reference cell

Mesurement range 0.1 to 500 xm

Resolution 100 calsses of measuremert

Operating temperatures | +15C to +40C

Pump rotation speed Set to 110 rpm

Stirrer rotation speed 10 to 300 rpm

(]

6) Hybridization systemS o] 222 E 8 249 7T AE

Hybridization system(NHS-O, Nara Machinery, Japan)8] 4272 o
A S Tt A WY Ny 2de AASGAh AgE d¥=
AoZE rotor $AEEE 5000 rpm, 10,000 rpm, 15000 mpmo.2 A4 3}
gom batchd ¥ {FEAS 38, 4FE7)E 6 keffem’s) ZAAA
batch®d °F 5 g XY vl - ity IAEASE ¢l AAS4A

PEIEER EE I

2
£
B
2
fo
%
R
o
[
i
o
]
o
a
=)
i
o2
jﬂ,
r-{n:
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FA A2 v] 7 (S-2380N Scanning electron microscope, Hitachi, Japan)
2 o} g3t EA XUE FASNAL AEE dddHolZE U2 A7)
2z gEdd 220 F 1 9 e FAIAY Erld B8-S SEM
ion sputter coaterE ©] &34 gold-palladium 222 AFAeEdA 6027
FYANATG BEe HeEE 15kV9 accelerating voltaged] A #28t% o0

Al 3A4S & (FP-3000B45, 9% 12 cm, Fuji, Japan)dte] B i3}¢

2
9

8) AYAEE JuAY 2 2 ¥

BFAEL TEAE Sureteric, Compritol 888, carboxymethyicellulose

(CMC), methylcellulose, ohgofructoseo 549 A#HFYU IABAARE T I
2 oz s e Awsgon HEHo T viy W ¥ Fo %7
&S HAAAZAA AAAF)7] gste] A BEgaoes Hol gl

glycerol ester@ Bl 2] &84 A A2 Compritol 888(Gattefosse, France)S o
BAE dAstd 1 5Eg Hrlssid.

2Y &AHE Sdstay] A8 A48 g5 £ 2 BFS HAEA
o Edole dx Aot 7ed Impact mill(ZPS 100, Alpine Co.,
Germany)< At&3stHiom AR dro BAE 47 A8 RgxaE @
glate] AR E St B8 2" 4 Ui A9 2o)F ol &
kol 23% 4~ 9+ Air-Classifier(ATP 100, Alpine Co., Germany)& o]
Eote] AAE [lwo ANgE Az HeH=z et 20y Helzz
2 Impact mill $=& 2tz 7500 rpm, 15,000 rpm, 17,000 rpmo. & 8}
£ 7z} 5000 rpm, 10,000 rpm, 13,000 rpmo & 3}
A g 7t YRR XY w2 JEaas EHste HA RY/EF F

P

z

5

I Air-classifier &

)

HeHALE 93 29AE @ vk FHAEY AHYxde ® 359 2
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AZE ABZE 30 mi screw-cap 4 Hol WEsA FHS V|FL
A @3 BFrh 30 Bl 37T incubatordl Al #F71 ARl FE3 Al

og
3 Yol ¥IFHEE f5d & BFHALYAA AFTHIoH A
&l

_1

94 HA2L SAS B4 TEaWe 1 way ANOVAES o] &8t 5% §9

FzelAq Aol & zABYom 2 AR Aol LSDE ol §atd A3}

¥ 35 2% WS vhE % ke ¥HH AR AT 24

Treatment
Sample and coding Formulation Condition of
(core:coating material) Hybridization
523 10: 0 no treatment
497 9:1 no treatment®
Garlic
285 9:1 10,000 rpm, 3 min
335 9:1 15,000 rpm, 3 min
591 10 : O no treatment
179 g9:1 no treatment”
Onion
240 . 9:1 10,000 rpm, 3 min
341 9:1 15,000 rpm, 3 min

g

A EAZTS 9% IR AAYEE Compritol 888 AM-&3143t).
5]

AT FHATE HAAISHA ek 3l Compritol 888% W& AR
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4 A
g 0 20018 9 o A
Agd Algel Frhg, d)o ZEE Hrhsted FHAL.

1. vks o Fx

@ 497

O o o o o O o o d
o - ok 2T o5 7
@ 285

o o o o o o 0o o o>
o $ kg RE LA
@ 523

0 o o oo o o o O g
oS- gt nE LR
@ 335

0 o o o o 0O 0o o O
o - obgt nE o § 7
2. 49 o Fm=
@D 179

g o o o o o o o -
g b nE LA
@ 240

0 o o 0o o o O o g
o - ohg BE o A
@ 591

0 o 0o o o o o o o
o9 oFg} nE R g
@ 341

O o o 0o o o oo o ¢
o ¢ okgh B w9 78t

09 3-1. #5HE HoE
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10) vhi 2 Fste) 2AAN FE A
B OAFdM AHEE vk, Fue AN FelEslien

AT AUz AZE AAS F ookdsd AT Sx29% FETA

= 2450MHz9] F 349 programmable power(max 250W), time control &

o] 7tedlx BF WztHdo] FXH A¢E microwave X (Prolab, France)

AL EEE T B 2T AN FEHE 2WEE digital megal 500

thermometer& AF&3to] Z4 AT,

it

11) FEx79 g2 2893 39 54

vt gk vlE, F9E 7)E AR AW FE(conventional extraction,
CE)3} mlolzLZ ¢ ol B 3% (microwave-assisted extraction MAE)¥H & ©]
g3to] FEAZ, gonld wE Hed FFe WatE FAUG. B
Ao A CEx 20C 8734 HAs¥ 3 MAEE Soxwave-100 (Prolab,
France)& AMg3lgon §ulgt B3 o&&& AMgdte] F&d0. &
EES oFste dojxl ARAL ARG FLVE AYFEFL 106 T
AA Azsd F&& FAHF}AT

ol
o

12) x4 Aq7zte] 534

2y oY M MAA(Color and Color Difference meter, Yasuda
Seiki Co., UC 6001V, Japan)& ©]&3to] Alge] 4722 789 Hunter
scaledll 9% L, a, ¥ b #o& UehHth Standard platet: WARS A}
St 19 L, a, ¥ b &2 Z47F 89.2, 0.923, 078011, o] WAHS
NEog st 7t AR MZE HAFA
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13) Thiosulfinate 3% %3

Alliin® &4% 3] A& thiosulfinate®] ¥ Freeman %F(54)9 W
Mol #ate] F4stdrh &, WA AR gui e YAsE stste A
%3] wifl, ofsta AN AA T Alg 2v]F FHEA L hexaned 7}
@ ¥ 5E7 AW #2239 U hexane & A 262 nm F2o)A

extinction maximum-2 thiosulfinate® ArthA ¢l ko 2 epuid o,

14) Pyruvic acid 33 =3

Total pyruvater= Schwimmer 5(55)9 ¥ & AL&3to =3

i
[+10

Fao. &,
A8 10 g& #H3bo o7)9 trichloroacetic acid 5 ml& 7Fgth. 1X]17F 93]
$ oAFAstz g4 ] moll 0.0125% 24-dinitropenyl hydrazine 1 mi& 7}3F
& FT 1 mig 7bste] 37CeA 1083 g 21 bE 06 N
NaOH &< 5 ml& 7F3t obg 420 nmoll Al §F =& 743t vl A%

pyruvate EF FHol olste] g AE AT

I

T AA % F BFBT A (UV/VIS spectrophotometer, Jasco, Japan)&

£ ZA43 (+) cateching o|&3std =gk

16) Garlic oil9] Az 2 394 allyl sulfides®] ¥4

s vhERZKE Likens-Nickerson A& o]&3td garlic oilg AZX

2

5t9 2w flame ionization detector (FID)?} DB-5 column (fused silica
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Bz
¥ gas chromatography (Hewlett-Packard 5890, PA, USA)d| F&A .
ol W FdT H HEVIY 2w FA7 230 T % 250 CTolL oven 2%
v &7] 35 CollA 387 fxstdr 29 15 TH 220 T7HA &

of>
>
N

F 220 CAAM 1087 FAAT. W7l 25 Heliume A83to] £9F
12 ml $58 AR o split ratios= 1 : 2002 3tk GCol 9|3}
+HEH WA allyl sulfides®] FAL  gas chromatography/mass
spectrometer (GC/MS, Hewlett-Packard 5972 system, PA, USA)E o] &3}
Gt o] u A7 FYUL YT interface =X 200 T, ionization voltages
70 eV, resolution< 1,000, mass range¥ 30-300 m/e® 3} Wiley library
o] spectrum Hlalste] 2HQ1s4itt.

17) 3% 24 92 FE2AFN g AXAES U3t

HepG2 Al3E= 10% FBSE {3 MEM wixlolA F4A]

i
iheA
o
o
rﬂ

H oseed ¥ T THE F78EE T vbE / gy B2 dA4E3 $ o)
enzolalpyrene® Al&& g g t}L 724A17F Fo

b
o 2 F MTT Aok 3713 & A9 formazan SO ZHE Axe A

18) N3t EA%o] 93  ethoxyresorufin
AZE 243 F9 AuiS o FHF A8 HES T34 uiHz
#7188 & 7} benzolalpyrenes %
}_

Wi det thd Wortelboer 59

=

19) In vitro ¢AX A 84 H7}

- 268 -



A

-

29 ohAE AL B4 g Hter] e AP o] &3 A fHl AE
Fv 923 ZY.  A-549(ung cancer), MCF-7(breast cancer),

U-1(stomach cancer), SNU-182(hepatoma), SNU-C4(colon cancer)%}
J-937(lymphoma ; monocyte-like)-& @%*ﬂ]i?—? B (KCLB, €)oo 25¥H
Frrol  Abg3ldrh. Z+ AMEZE 10%  fetal bovine serum™ 1%

streptomycin-penicillinec] H7Fg RPMI1640 #iA] & Abg3lo] wjeksldc)

~—

Mo

SHAIE A AL A& MTT(3-[45-dimethylthiazole-2-y1]-2,5- diphenyltetr—
azolium bromide) assay & o] &3le] et A Eujoko A 28 trypsin
Ae] Ee A %2 single cell suspension (5><104cells/mL)PJr Al 10
©1E 96-welldl ¥31 37T CO, incubatorol Al 72A17F wl<ddk 3 MTT A
% 50 ulE WA T 4A BF wbEART o] RE AT AL AAGL
DMSO 150 xl& #H7tste A4 € formazans £3AZ1 $F, 540 nmell A

FYEE 298 QAL AABHL Boeg

B3 etHel AFE 197090 FHTE BwAom o Fojd strh(l-2).

SZAE S Allium® 42 ol HARFE A o w4 MR}
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EAste A&A, £84 FFE F718dEE Fx2E 92 & 3-6% 2T

# 3-6. Allium & A8 EAsk= 24 F7183gEe] 7=

Chemical Structure
diallyl sulfide CH2=CH-CHz-S-CH:>-CH=CH:
diallyl disulfide CH2=CH-CH2~S-S-CHz-CH=CH>
diallyl trisulfide CHo=CH-CH2-5-5-5-CHz-CH=CHz
diallyl sulfone CH>=CH-CH2-S0Oy,-CHy-CH=CHjy
allicin CHy=CH-CH2-SO-S-CH.-CH=CHz
allyl methyl trisulfide| CH;=CH-CH;-S-S-S-CHj3
S-allylcysteine CHy=CH-CH2~S-Cys
S-allylmercaptocysteine| CHo=CH-CH2-S-S-Cys
(E)-ajoene CHy=CH-CHa-S-S-CH=CH-CH:~S0-CHz-CH=CHz

D #FF 7713389 & 4% 8 L st 71

TEAANEsS B olHF A AAE FgxAEAT JLgo]l & AY
AA whg, scallion, 7 chives Alliums A E9 H47F 374243 9
Aol A PaHE Aoz Bustm k8, 57). olEFEH uts
R FIhe] Gelt Ao dig Ayt e AYHm Aok Alliums
3% F718AEe TAEE o]8Y AXF Zdold FHAE A4} FE =
= T4 94 #gA4e JeEldY. ajoened %A 932 A X F(tumorigenic
lymphoid cell line)oll thal A EAALEAL JebHH(EC5=12 uM){(57) &

o #84 ¥ ¥FA S-allylmercaptocysteine® 44 HEZ  diallyl

[L?ll

sulfide & diallyl disulfidet= 7 4 <A ¥ (prostate carcinoma cells)2] -5
< AT 68). =3 o8 FH4F FUIFFEES A7 Fd HAY AE

(HCT-15)¢ 43S A3 FH 713 AZRdo X389 apoptosisol

ok
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A% Rez MztEd B3] diallyl disulfides MEELD] BAstE T49
p34“® 9} ¢de25C phosphatase] H@< A HHE9). B4 FHF %7138
FEER oty Allium® A8 F viEe FEEA M FUAZ60)
L AGAEGL ] Kol A FH Y

T4 1o e SERAdA o worde] o8 FuE ool ol
A o] i Aoz delA Uk HdlA 712-dimethylbenzlalanthra-

ceneoll o8} FEHE FWFF(mammary tumor)o] Pls EHE Fo= %

1o

2R (62) 1,2-dimethylhydrazine & #9A17) AAeF @ 7heke] w4
o} diallyl sulfidell o8} # 4= ArHE3). Diallyl disulfide 2 AW hAMME
<! allyl mercaptan® N-nitrosodiethylamineo] ¢ & 4% #H 2% (pulmon-
arytumor) el WAE A A A TH64). dially]l sulfides= N-nitrosomethylben-

zylamineo] 913 A=A S FogHor FAAATHE5).  Sparnins® <
benzolalpyrene®.2  F#A1Zl A UY(forestomach  tumor) HAHZ
(pulmonary adenoma)°] vt % 43 f §F3 FFES Folg AFd
A FoH o AAEARS B rR3s, 37).

Alliums M= Fd FFF F718F 2] o2 ddded o o 2y&
=

==

phase II &4 #A4& =dFo2ZN o LA 4FE nxA @H62, 64
66, 36-37, 66-67). THF F718FEE F2 =3 ALAE induction
T activation*] 7] 71 W62, 66, 36, 37, 67, 68, 69) THel WALy &AAslE
Aafste FHHoE XY ExREzee A4S dAFo=ZA & oA 7
5 HEHTHE2, 70, 40). TR 71 EEA 4T A4 EF dirlte
HEe o sk AdA AgzRE AT 4 dvk B 3-79 A vt

o #Zol FFE FUISFELS 48 9

ox
i
o)
=
>
el
e
i
ol
k-
2,
i)
:!o(é
P
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A ik e A AES YERATH

CAllium% A& T3 FUIslEES QU EHe =g #Ed o
E2¢l &9 glutathione S-transferased] TA S Z=7MA7|= Aoz o4y
A 9oh(3, 36, 37, 66, 69). Glutathione S-transferase:™ X 5%
L, 7% 3 EFY isozymel & FAHo glow(69), o dutdE x
isozymeo] 7} & d%g st Aoz FAHHIL Qv FEHPA o

3 F718 e 93t x-isozymeo] AW Z71shy, o A 7+

]
o
ol
o
R

=
H diallyl disulfide® v &3 /3 /718542 g

B
4w T A X DNA £ gl Aate] Age- A A= blocking agentZ

X 3-7. Allium® A& 7713438 o4 94d4d 4 dirte =4

Mode of action|Animal model| Reference

Phase I enzymes

CYP 2E1 Inactivation | Rat Brady et. al. 1991(34, 38)
CYP 2Bl Induction
CYP 3A Induction Rat Dragnev et. al. 1995(117)

Phase II enzymes
Quiathioe Strasfaae | Induction Mouse Liu et. al. 1992(62)
Sparnins et. al. 1986(37)

DT-diaphorase Induction Mouse Benson et. al. 1986(68)

(Quinore oxidrediuctase) | Induction Rat Dragnev et. al. 1995(117)
Adduct formation

DNA | Inhibition Mouse Liu et. al. 1992(62)

Inhibition Human Wargovich et. al. 1988(60)
lymphocyte {Hageman et. al. 1997(108)

288 steAol 8 Acw Agdn. ey 7,12-dimethylbenzlalanthr-
acene(62), 1,2—dimethylhydrazine(63), N-nitrosodiethylamine(64), N-nitros-

omethylbenzylamine(65), benzolalpyrene(36, 37)% o] 7}x] @] st
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Allium& Ag o F7% Fr1gtdee S 713 deiqe dage
2 glutathione S-transferase®} Z-& phase 1l £49 A ZF7i7F $23%
ALE & A7 dAEi S # cytochrome p450 & phase I 49
A7t SAll et A, T oW FaA FrHow A g3te] ¢ o
FEHL debis Ao g s dEsn gonz od Ui AFs} o

2) AgaA 48 o4 a3

Sheg M £ AliumE HES NYBA AL A¥EE Aoz wus
,ole A 8 AFe 2473, 29, EHEH(74-75), 4o
A AN, )9 A% Bz YRl F Ao

R

l

U=

fd

%8

FA% #A7F 7o 6 mg A= ajoene E dithiins® £

¢

i

Fote vhsf(garlic ol)E 39 B¢ AT A €5 AZIFo aA
Zo e, Autd] FAH7E 35% Hastd o & AbgHASs 45%7F ¢ ek
(placebo)& HAH F+Hoh 24 A2 UERTHT?). st=+f 900 mg
BAF 12 g& 2FH2HE BA0A d5 dAAN b FEA g3x A
of wlA &=
LDL ¥ 2HE, FZd2~HE/HDL ¥ LDL/HDLS uj7} Zad vk, A
AF AHATY F = triglyeeride(TG)E #AAsH oy LDL Zd 2 EH E0]

¢

MZ, A ATA% ohag 4ATS 3 Fd2HE,

’

FD(!
:J_
et

LDL/HDL®| Hx zadte] 2gFast e o2 Yebdoh(78). Allium
& g g% FF 2" E A ZHAE THF RF7] SFEol o=
dANA Sz S AFAE B Adely] W2 Jeuds Aoz o
ARG, & allicing FU2HE &4 2719419 acetyl-CoA synthetaseZ
A3k a(79), diallyl disulfide® Zd2vHE TAY FF3HA 5142

3-hydroxy-3-methylglutaryl CoA reductase(HMG-CoA reductase)& H]7}
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dHor BHAHI Al7e Aoz HuHYCHT3, 80-81). FEF allicin,
diallyl disulfide, allyl mercaptan 592 33 %71 #gE& HMG-CoA
reductase®] A&7 ot} lanosterol? A& T2AFE AOE UE
v Aetd E7)a A 2] lanosterol 14a-demethylase?] A 3l ol
o2 RBATKTI). vl FU2HE Ta-hydroxylase R ZHZHE

ki
=)
2
QL
rr
S

acyltransferase §°] vls FEE T+ 73 7] FEE o vk
shubml A 8 ¥ (81), fatty acid synthetase™ A 3iFH o] A triacylglycerol
o A &7t vebdon RuEm ¢oh82). E3 ajoene o] X
23te} o) #oEE sulthydryl enzyme$! human gastric lipase(HGL)
B8N ZITH83). &, TWAZ I F Mg #st= of
&9l F Atste LDLY HlFo] AR Folxla Jed, vts FEFE Z
S-allyleysteine(SAC) 5& FHWAAMEY] &Y WA, AX {5 F7T
2 st Ao &3 WA 5& Fotod AstE LDL o3 ofrjd
T A2 rEH Biste 98-S k4. £ vts F+EE 2 SAC &

HEHA dge] wy

il

32

:11,
<

#HAo] =L oxygen free radical® FFHH R

2784 (85), Cu”’2 FEAZ LDLY 48E &3-o&doz Asisddt

#o] 44" A e EASE collagen fibrild A% A
(platelet storage granules)ZF-E #E ADP, SH &8 93 Ay
<« thrombing ol 23] WP SHATHER-90). ol gt nt= dE
H 28 Alliums A E9 AHfEFdE 1970d 3 el &34 QI ajoene,
adenosine, allicin, alliin, polysulfidei¥, vinyl dithiing°] &4 & A2 H 1 H

3L ATHT4, 76). Allium% 2 g9 FEELS G502 X Efs AL
& o dAaw & Al o, ® 3-8 YERA mle} o] B3] %
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o
i
>
fn
to
2
>
=)
!
2
Lo
2,

vt FEEE 35 025 mg/kg A 457
FEEHe 49 S0 AA #AiAHAeW FdH HEHAL ajoene E
dithiins 2.2 A2 ETH2). Allium% 2B WA 2% ¢7 A4 &
A9l ajoene 5-lipoxygenase®} cyclooxygenase &A1 Aasle] TXA29
A4E At 5 granule release A9} fibrinogen binding 1Al &4 o]
FE 2 71Folgtal & 4 itk 1 ool T #AY i M
ZA3to] #H ¥ hemoprotein?] TE2E WHIFHAAA
2% SHERE YEdde d7ANE EIFHA JTHM). AjoeneF oA %
(z)-ajoene°] T2 ZA-E Yeldd allyl cysteine Al 335 2 cepaenes
TE ZEd dad FH AMEdel A (£3-9).

In vitrool A allicin® calcium®] °] %< FHso 4% $H& Adste

o
I
B
©
»
mﬁ&'
ﬂ

ReZ HIFEI 9o ajoened Z# cyclooxygenase, thromboxane

synthase&X T+ cyclic AMP F&d & 9% FA ¢ A0z #dd

3) FvAE A&

A FAAZ o) HMele EHFA Fdg, o, tdEHeer §
Bl R Alliums A&l d AHEHATA-2).
2 AIH(96-97), F3F0](98-100), vFo]l# (101 o

Aoz A Ju. vhsg FEEF 4% TR

Ao Auotez vh

o

ajr

Allium% ¥ & F vt

& A%olA 2ol

uls

s

28-S W Escherichia coli, Shigella dysenteriae, Salmonella typhi,

Staphylococcus aureus®l A5o] A3 = QAH(96). Staphylococcus aureust

ohs 25E Y@ Pl E colinth % Aoz BIEHALHION. ot
g9 T84 FEEL Condida albicans® &S At FRAZ 94
o) T2E WHAIE Ao LeiA Qid, R dAtd BEHA ax
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o} SH71& AstAlA &48 B84 A7la A5 vlAEY A%E A8
v Aoz AZRED(I02). = ¥3 FEELE 4% FxNA  Shigella
dysenteriae, Salmonella typhi, Staphylococcus aureus® 55 A3 L.
™ Escherichia colil Wsir e ofgt A& A3 A4S veklia AoH@D).
G FE2E  F  S-methylcysteine  sulphoxide®}  S-n-propylcysteine
sulphoxide’t &rl A& Ao FAHAR o2 YA JrH96).

vhE o] A8 K71 EF allicing FHAEEG HAME B

T7F AP dEd Allicin® Escherichia coli, Listeria monocytogenes,

e

Salmonella typhi, Staphylococcus aureuss ) HUA D429 Y& AA
st Ao2 RuET Juh(103). YurH O Z gram YA T gram S
B} allicindl o3 4ol & Aoz Adelx dvh(104). Allicin® 309
pg/mll A Aspergillus niger?l A&& 95% Asistdon thx+=2 AR
5-fluorocytosine< 5.0 ng/mlolA 95% &S A A ch105). Allicin®]
FolAE FAJ 9o 7]z o 2+ thiosulfinate”] 7} SH7Idl ZAgdgto 2z A2
AZE AsfElol Aa X AKo] AEE Aoz A7t TH106).
vhEol EAYA A8 FHF FFLEQA ajoened] FtF Lo UM

HuEs ok (106-107). ajoeneS 5 ~ 20 ug/mlol Al gram Aol
st AsAs Aol AdRoeW gram AT wisiAdE 100 ~ 160 vg/miol
A Aol AMHU. Candida albicans 5 ERE 20 ug/ml vwe] &
EM FAe] A=Y T3 300 ng/miol e FRAMNE FA7]9 v
AEo] that ApEago] AATHINT). 7 Yo% ajoened A2 FFo] A
2 Aol don 20 pg/mle FXEAA Aspergillus niger, Fusarium
%ol B4e Adste Aoz mudn Yrh105). Ajoened 166 ng/miol A
Aspergillus niger®l A5E& 95% JAFIon o HRTR ALEF
5~fluorocytosine?} 5.0 ng/mliB.t}lE & T Lo|x FPolo ASLS A3 s
Ak Bl Foge] AWK A EAo] 23 FHorH(105). Ajoened 20 I

g/mlzE2 Aeste Wikt Aspergillus nigerl A TAbel W F27F

¥
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Hspstar AEEo] Tz 72Aag ok olyg AME URTERI BEiHE
T BHEHE Wt #HREUG. YA ZAME Axde 95 =

AL AEEd o 8 AgA Jom Az Axge] "WiaFoel &
JFH | ajoenex] Bof] oldfed MxEwle] =45}

el Hold ou AXe @Pow oy 2Ie ¥

A AE B T + Ah105). o] ZHE ajoened FH-§ 714 ofx HREH
SHAIRE T Fgo] AAG FAEA AEue] agsls Aog AZHEHT
(100). Ajoene9] disulfide A&l cysteineo] A3t H Aol Aame A
o2RY da@gdole disulfided o] 83 9488 8=
tH(107). 2 9ol = diallyl trisulfidet F%o] A¥He 7=

FHFA] e Aoz delAd drh AllicinBriE @40] BX Ui &

ot

L

thiosulfinates™= 3| A F Aol Qe Aog Huygx ok

& 3-8 At AadE o di# Allium & AE FEE9 A&

Inhibition (%)
Extract 20 ng 10 pug
Onion 29 -
Rakkyo 0 -
Garlic 100 57
Onion plus rakkyo 79 11
Onion plus garlic 100 100
Garlic plus rakkyo 100 92
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Compounds Inhibition(%6) | ICso( 2 M)
Methyl cis/trans-1-propenethiosulfinate 414 -
Propyl thiosulfinate 20.0 -
Allylthiosulfinate 14.3 -
3-Ethyl-2,4,5-trithiahexane-2-S~oxide 78.8/100 67.6/18.4
trans-5-Ethyl-4,6,7-trithia-2-octene 4-S-oxide 0.0 -
trans-3-Ethyl-2,4,5-trithia-6-octene 2-S-oxide 92.8/100 48.9/11.7
cis-3-Ethyl-2,4,5-trithia-6-octene 2-S-oxide 100/100 6.1/1.4
trans-5-Ethyl-4,6,7-trithia-2-decene-4-S-oxide 77.1 -
cis—-5-Ethyl-4,6,7-trithiadecane 4-S-oxide 94.3 -
6-Ethyl-4,5,7-trithia-2-decene 7-S-oxide 100/100 5.1/3.0
cis/trans-5-Ethyl-4,6,7-trithiadecane 4-S-oxide 17.1 -
trans—6-Ethyl-4,5,7-trithia-1,8-decadiene 7-S-oxide 214 -
(Z)-Aoene 90.7 -
(E)-Ajoene 14.3 -

4) %3} o4 AA FA

S-Allylcysteines % &3t

ook

%% f7lggEse gu doige 44w
AEee] APRasE A Aoz oA YrHI08). Munagamit

(109) # brain ischemia modelg& AF&3F A& A S-allylcysteines Fof &

ok

o

¥, £FHATY, 71988 8E, HAAT dAaAYE BEIUG. o
#& S-allyleysteine®] #-&7122 W aatsts As)siy] gEoz F5x5
3 Aot Nishiyama(110)& 73 4718358 2o | 2% FFo2 x
#&5 vhEASAMAA 7 Fodsds W EIsre dEo dAxe
Seedol HHFHE AL A4W¥ £ ddn BayPt =

S-allylcysteine2 £ ZFAE% 02 hippocampal neuron®] A&& % axonal

branching€ #3213ttt walAd S-allyleysteineS E3 353 57343
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5) 71¢ &4
A AR oreld g, AFHBA 2 o &Y 2D Fu YT g
ol = & FAFEEE 92 A Ay F44L vgdn =

v 9 sk 3B AAdAAH} 9E Ao dugnd B4 F

-

A2 thiosulfinates®} cepaenes©]th(111). ©]5 #8ES arachidonic acid
HARS]  cyclooxygenase, lipoxygenase AZE A5t histamine:H] ¢}
leukotriene AT S AAstn FErddA dP=rds iad B33
AAE FAF vl A4 5 e 7@ HAL Akl ey
aa4

o]
-

S-allylcysteine2 alloxan®. 2 FxHo] H4yE FHoA Adxdd &
AbetAl ZHgatel Faw S dslstE Zgo] Jow A4 H9 Langerhans
o B AZAME Jd&d Bug EQse F42 h(112). EF S-allyl

¢

cysteineS E§e FH3 F71833ES AN AE TN (sickle cell anemia)
ol A &3] #AFHE @Y deoxy-oxy cyclingel 93 WAH HEH
e AdlFozAN dAHAS o Lsch(59).

Alliums 2L oFd YA S48 obyzl AU o]&9 /A
=R A AAe] Ak Allium& 489 27 ¢4A8 mgA] ge A
Hz 43 <
Wz Bo7b Al At 9eiM sulfoxides?t BaHo T
disulfides”} 44 € tH(2). Thiosulfinates® YA @& pHol S8 HEHE
A G WA AR Fg4sa &S dASE Aoz UdEA

Atk Thiosulfinate®, di- T+ polysulfided, ajoeneS< AU E2 e

o,

§-S-alk(en)ylcysteine S-oxides?} ¥ 3¥ = ¢F

)
e
at

SH71& #4389 #84S A7k & E9] thiamine©) allithiamine
o] H¥ thiamine®t} oA FE47F whaoh(113). =3 )AL w3 g
He @™ol d=-~Helicobacter pylori®] M5 Ao zn 9F %] o
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& o @ Avk114). o8} e a#@E Helicobacter pylorizkd o]l )
EA APel Fo FUR AAXL Qo dHF 71T E e

dd ZAoln. I el ¥ /IS FEES G oA
methotrexate®} 22 FFTF FA FoAl oprHElE F&EA(intestinal

damage)oll W] X3 2EE YEtNE Aoz #EHATHEI).
tovks 2 gty AARES Pt

Drts 2 43 A8 AARS S F7)

HEAQ FHF F718EER diallyl sulfide, dia'lyl disulfide, diallyl
trisulfide€ A3l 29l =433 52 benzolalpyrened] 2% Ao zi
Bl QA A E(HepG2)9l A& ¢ Mg ANgad. 378 /71335
of HUAHE ALt AP Ay d4F FEFEL FERA AFS
PR ZMA 2 in vitro A ZANAE benzolalpyrend] 93 $x® EAHozmiy
B MY AEFE H3de 298 Jehhddn 3wl s 2 diallyl
sulfidex $E439 ZA%ds @8 B3z34S bl g1 AFy 5%
5 2este] 43¢ A dwrdowe f%oEzd Ans Yegugoy
dially! trisulfide® ZA$-+= 1000 gMoA AEEMHoz 9lste Aol A
HArh olE FFE FLAHS 1859 inclusion vehicled EHste] A
dotle W B3ARge) Ho ZIHAOU diallyl sulfides BAo] uj$
nlekrsl ik et dlallyl disulfide 9} diallyl trisulfide ¢ %2 $= Z+z} 100
#M#A 10 pMeldeld REHE&S JehlAtH Y 3-2). 28y ol
24E Adgstr] dsiMe g4 EA9 24 g34 54 2 agw
F& WRlo] A= ojor & Roz MgzbdET)

o

N

OH

2) vl 2 43 AR AAARS 77}
he R ghel dEAA ALH FHF H/1HGEE AN T2 o
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=3t §2719  glutathione S-transferase?] #AL S %3k ultimate
carcinogen®] HlH& £31, oz @hge] g oF WAL FAAIE AL
2 A vk 3 3 AU Fd9 4% SUYES gER AhE wg A
Al el wk&Ado] ZoiE = o] @Al A ultimate

o] g1, phase I &4
carcinogen©] A€o} B Ao <14

lﬂoﬂ’\i Zkg g EAHEAY
A= E Gddte 3 AE (AFAEY 848 B R437 9 human

ES dFS AFsigh
A AAREE HAZAH, diallyl disulfides} diallyl trisulfider} &2 <]
&42®2  benzolalpyrened]l & HFEH AMEERS FaAAEM,
benzolalpyrened] 93] FE=5+ cytochrome P 450 1A subclass &4 &4 o)
7t AT AEREES 4 oMY WAL 7243 A g2z
8 VIgoR a9 WRgE Jehhgit zZk 4383 A4 W
S Aelstr] 18470 ¢ Mijolmg AHysgon Wz

R4

X
el
o
rhy
BN

)
=
5
e

oo]:

<]

& students t-test® o]&3le] BEAarh 1 P<0.05 *x P<001, (A)

d duolng BE 3He A4 ax 2 mEste] 72435

p6Y

& MTTE o|83te} AZAELS 24stach 492459 54

=
ok
i)

)
oX

Diallyl sulfide, (B) Diallyl disulfide, (C) Dially! trisulfide
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Survival ratio (%)

29 32 AzENALe A A

e

2
~

sho] =

Relative EROD activity (%)

P
i
=

100

R

[ L ]

Conventration {pdl)

shatgel 3.

9 i 68 junh

Congentration (Ui}

A Wi il BT Py N
& “t
150 ’ 51 f
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A

E 3-10. vhs R FRRRYAe] 47

Size Diameter(ym)
Sample At 10% | At50% | At90% | Mean
Garlic powder 35 214 444 235
Onion powder 75 337 465 303

olmjf AtEHE IAHRAEL HA =
A HEFd FH4 polymer7t o]§=i glom ol mEEH] HHFLS
& etaatskE W85 d(core materia)9] ] 3e A 54, BU/FTAHY
e 7 283 F85E AAe HEAHQ FH wE Adesioof s}
2 AA e FPEAQ nts D I FrIAAE 2] wiES AHAV| A
ADAZIH, AR WREHY Bolg gte] #3dE AAlsr] 9] A&
g oy HELAE 79 Compritol 888, Sureteric, Methylcellulose(MC),
Carboxymethylcellulose(CMC)E A2 ¢l I B A2 MAsgon oz 7

Al 71edE AR A 2AVEY syl 228 gYuge F&7t%

rir

FHTAM A%e F4ANL 5

9ol B EA F Compritol 8887 Sureteric® glycerol esterd 8o &4
A A eolny MCe CMCE cellulose®] §ExZA AZ 9l flavor FE o) thor

SHA ©18H L e EA BFIABAAECITHE 3-11 F=),
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¥ 3-11. I EA e B

ERIERERE

Coating Ingredients  |Partide size{ym | Characteristics | Manufacturer
. " enteric
Compritol 888 10.6 (ol dependent) Gattefosse/France
. enteric
Sureteric 53 (ol dependent) Colorcon/UK
Methyl cellulose 40.6 water soluble Hanawa/]af)an
Carboxymethy! cellulsoe 47.8 water soluble Sigma/USA
Carboxyethylmethylcellulose 155 enteric Hurointo/Japan
(pH dependent)
. enteric
- ) h
Eudragit S-100 5.3 (oH dependent) Rohm/Germany
. enteric
-100- : h
Eudragit 1L-100-55 225 (ol dependent) Rohm/Germany
Oligofructose(10%) 25.8 water soluble | Orafti/Belgium
Oligofructose(95%) 135.0 water soluble | Orafti/Belgium

3) Y 4A AH == 4F
vlolaz A

:L‘:
T

NS 7]
A4

Hybridization system2 3 238} Al§5 7]
ol W7l wFF J(mechano—fusion) WAl g el wRitu
A A%E FEAZ

2~ 0) =
-I"/V]\L_

JAEHE WEEF &5 A= Aolzt of
Ao, g8 A8 ¥ Hybridizerel 3% W
g&o] 10:1 WA 151 4 2% /¢ A E%aAst §
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ok

Aoz LeA vk B 4P 1A 29 vhE 2 FaPUe Bty
£ 200 - 300 m FEINLH FAELAY Jdx7t EE o9 1/10 §
FolAY 2 oldtoluz 58E AAE Agdns PEd FATAL AN

Un AR YEE M 2AE ddsel 28T & AN

.y

Hybridization systemoll 9|8 FEHA7FFA 23 EA& FAAAEAN Ao R
=4 A3 AgE 9EA, Tgug, $HAEE 59 2o wi ¥
ol e #AE AolE UEUE A & U
Ago] ALEE FAEAQE F methyleellulose(MC)9} carboxymethylcellulose
© celluloseA €] AAEA g 8olstA FHY 5+ e F=Ee A
A 7HZ g aEg B8 o
FAYTA] IR Afaclel He dHS Az UUT olskE @y
Compritol 888# Sureteric®] 79|
2 5294 Aoz AFHJYY T 100 m o) dA ANE A H)
A & A& A7)7F B 50 m F

FoR QEJF FastAed ot BTN JwHoT WASRE 234

rir
=]
ne,
b
A
2
-
ox
o
u
ro
:o!(:tg
=
2
o
o

D vhE B gste mgxd A4%
vts 9 Fuet AEAe E3H| o] wWE Hybridizer AAZAL ®
3-12¢ 2o gotE g ZUAYE dRE AQdd YRE visRTe
Bt BAY 2R ANRGoH ol Fel YA AT Foj
om st ojydel "G’ g i %¥3HOnion)E A HdE "O”
2 A st EE3 .

5) ¥AAES vk 2 Yo £ASA B

2 A8 AT viERgadE BEYE 200 m 52 BEds Az

824 AL o JPol oste] EHzAMY AR 2L AHn
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T AR FFEH FFo] A JEL Zm Y
¥ Methylcellulose(MC) # & Fol A= Hybridizer rotor® 3 A& %7 5000
mme G-MC-1, G-MC-4, G-MC-7 H#FE AJgd yrx] ez FoA
mheiu g B EAs e HA4 Avs 48 Aoz vy (2

4). 2 219 EFHIZ Mg G-MC-2, G-MC-3 & Zu3e
2 aBast B et o d@sl nuAst dstaed me
A B FestA] Ze oite sl 23l8 AE AHHerz g
A Hol A% H7tE Aol we] AEES AHaAIE Roz Bud
o = EAEESF 150000pmel M T G-MC-3, G -MC-6, G-MC-9 ol
g Ueda, FAEAE AR #REHE A
o FUE vnee gHer gyt

2
N
o3
o
4
o
X
4z
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£ 3-12. vk gurtexz

Mixpuge Revolution Coating materials
ratio (rpm) Compritol 838| Sureteric | Methylcellulose Carébgﬁrégethyl
5,000 G-C-1 G-S-1 G-MC-1 G-CMC-1
211 10,000 G-C-2 G-5-2 G-MC-2 G-CMC-2
15,000 G-C-3 G-5-3 G-MC-3 G-CMC-3
5,000 G-C-4 G-S-4 G-MC-4 G-CMC~4
4:1 10,000 G-C-5 G-S-5 G-MC-5 G-CMC-5
15,000 G-C-6 G-5-6 G-MC-6 G-CMC-6
5,000 G-C-7 G-5-7 G-MC-7 G-CMC~7
9:1 10,000 G-C-8 G-S-8 G-MC-8 G-CMC-8
15,000 G-C-9 G-5-9 G-MC-9 G-CMC-9

1) Mixture ratio = garlic powder : coating material

22 gHos ArE Asad. old 7 Al

*
o
j‘:_i,
i
=}
o
o
o
H o
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Carboxymethylcellulose(CMC) # @] 2] 7 %ol & methylcellulose®t =H3F
ZHAE 10,000rpm - o]l &g HEHER AT ALHF(G-CMC-2,
G-CMC-3, G-CMC-5, G-CMC-6, G-CMC-8, G-CMC-9)°ll Al ¥z 3&
E4E YeErJTHTE 3-5). 28y wigelo) uE HEZARE vasfrd
methylcellulose®}t carboxymethylcellulose 25 2 @ 12 83 & A &8t
= ouEn 401, 9 0 19 AYFelA FAE ARE JERAT o= AR

HeE aA4Ee] et B

f
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A
ol
ol
kel
o,
&Y
hn'd
2
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N
N
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e
p2)
)
L)
2
b
o)
N,
£

BT AE0] MeHAH F ZAdYst FYsE ol Fr e dAoH AER
#E e A TE fldich ol $ALErE FRAES Y ved A3
gtz g 4 Qv whE 10000mpm oAt mEEAEE=R A AYF
G-C-2, G-C-3, G-C-5, G-C-6, G-C-8, G-C-9 M= 4xd AHarhs
Yetddth 58] 15000 rpme &S AEE R At 42 211,41
o wgu e AT G-C-3, G-C-6lA TFHY EA9 wuee THE
Uelle 232 Ao wie] 2 0 182 Egskw 10,000 rpm, 15000 rpm
o2 A G-C-2, G-C-4 AAT7F 7P 43 A74E e

Sureteric®] A -$-ol%= ohE Amete) Afe} FASAT ulmA A&
5000 rpm &2 X G-S-1, G-S-4, G-S-7& AT YA APl A
Sureteric A7} H-E2822 nfEEA 0 REHz AL B 5 ot 1
Y g ez g2 ARE ALPS YRy 5% 98 e #FEHA
ot
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5,000 rpm¢! O-MC-1, O-MC-4, O-MC-7 AHgT& As Jojx g
oA FuiEA Zdel mnygA FAEAY HojH AL B 4 A &

¥ O-MC-3, O-MC-6 Al FelA gho] J=Ae] g A Fopr} S5
AL B 5 QA olde] EEME 47 2 1, 41 0T eHEEE

15,000 rpme] $ict,
Carboxymethylcellulose(CMC) 9] 7 -9l &= methylcellulose$} §AFsF 2 3}
& Ul A3 O-CMC-3, O-CMC-6914 3242l carboxyme-

uJ

thylcelluloseol] 93} s B g AL #H3 4 9om tha g For 0=
aargE g s d3g GeEud
F A9 cellulose 2AENA YENG AFZ w2 B o) nlsRwg

Sed e 9 0% wAHe oz

rlr

3

gy 9 EAZ B g
AhE AT
Compritol 8889 7%= dAaldez A AT 943 sEgas
Ao HLEE 5000 rpme 2 A g 0-C-1, 0-C-4, O-C-7= 783
e YERRE B BEEAE JdguAE @gth 2 99 AT
-C-

ra

0-C-3, 0-C-5, O-C-6, O-C-8, O-C-9 dAE 9438 FABagxh= Jey
Atk 53] H@F 0-C-2, 0-C-3, 0-C-5, 0-C-62] Ao T 77t
T A4S Holy HEAJ 1% HE Hold AL AFY 4 gz g

0-C-69 49+ 714 $5% 298 Yy,

Sureterice] 4f-dl& AA AT F 15000 rpmez 14
A& 0-S-3, 0-S-6, 0-S-9914 S5 FAEBEHE Bl =3 g7
0-5-99 Zfol= th& A7l vla JBx37t $-58 %0} Suretericd
B e Assks 2y 4wl 9EZAZ Wotd H$o] anrt 29tk

A7 HER} A5ES F1E ufeRwy 9228 oligofructose
vEE ol&ste] FHEHHL olme HAzAL z+ 9 1 19 FTgw9
15000 rpme] RH&H A 383 Hsgrt A er HBgHs 7}
Aol M FzshA degoy b2 JEAED v zad e o
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tha ®r] oje sl

Hybridization systemo] ¢l3] ZH7IE2gls A& FAAAH AR
A A3 AHgE IEA, SN, SHAGE wep @A AolE
Bt v - o Ee 5 3ty §F 4R 2717 T 45
m FEoR JETF Aol ed ol A A A 2xFA &
Ao Z fdddY. £g
o HERE W AR OE FEE et ole vhedTd guki el
7HA = -r‘zﬂ 540 o& oz dud.
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gl BARE FAZPRE o183 vhE R Fute] AFAEE AF
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1) Z92A 2 H4 d=x AA

Hybridization system< o] &3 wAfH&3s ¥y 2 HEgR C, vz

Had & A fgedsted ogHE 7|2 vEHd 2o 2L ¢4z

o FEAE GFFTVIE 2ot EAAUY LS MAEy] A8 Add ¥

Holth. Hybridization?] ¥8s dA% wigduiz HEEdy JEERDS &
al

F RAGY A7 Yoz NEEY Fo NHTAL ¥ s

L.

kad}

ordered mixtureE ¥ A7]3L 9] ordered mixtureE Hybridization system
o &FstA H¥ systemH]Oﬂ/ﬂ HEF719 g A rotorell o8] Fr)F ol
AEE JAE AR FE AR FAL AFR ¥} NAF - dF oy
AE HE AR Foste] @AIZE Wol ¥}l st wEE B E
Fite A2 o dr} o83 Hybridization system$ o] 43 #
A 71E2 HWEEY FREL 0% A Y & U A
s Qo] Ao glolM AFe FAWME g Zdo] gtk
Y AEL FHE 24 LS 943 IEAAZ AAE Compritol 888
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coating, dry coating Fol AlEEHE IZRHAAZA wrgbzsha g 93

BT -8 d - guste] gEoEyE UREDC APHo wF

&

& FFde Aed @ BY dAY A7E g%y Fesith duxyo

=22 Wewdd He REdel 277 1/10~1/15 A=Y w &2} ¢
2 4A Ao wad 29 238 F08s7] 98 Impact Mill

% Air-Classifier& AMH&3te} 5® 248 24, £33t9 JJ58 Aosg

=H 2 23 Impact Mill speed 17,000 rpm# Air-Classifier speed 13,000

S Re.

rpme] 2N HFsPde W FE Y5 1006 mel FLL AL £ g
. Impact mill# Air-Classifiere]l g 289} g ZAzy= F 3-134
et 2t

Aol ArgHE w
2R ol ZW 2Age 9 vg 2do BE 3y a3E ¢

obR7l fleid WEEA vhe 9 43} B2 gt Aol 5] g

i
K3)
o2
&
Mo
i}
lo,
P
N,
jin
H
rir
S
!
(3]
]
®
=)
-
N
o
b

#* 3-13. ZHE 93t B4 - EF3 Compritol 8882] H i x}=7)

Impact Mill | Air-Classifier Diameter (um)
(rpm) (rpm) At 10% | At 50% | At 90% | Mean
7,500 5,000 2.02 23.13 46.45 24.18
15,000 10,000 1.68 12.92 20.50 12.03
17,000 13,000 1.48 10.02 18.42 10.06
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2) 23z A A3}

Hg =43 329 2xfde] YA v wE 2y ZdE Alusf &
A3} Impact mill % 17,000 rpm, Air classifier % 13,000 rpmo.2 * g
ol Flad Fd 4% 1006 med ZW AAE AESAE W & HT
of v st ovt HEFite zely F=e A vt AT W&
223 3" a2A%e] YJ% Aoyt E48 3®W A7t FUEAT whgA

AAEE AT 7heA 2® A8 dxeg Aoier] A4 AAE

ol B A3 rotor FHAEE 15000 ripm, HAIT 3 min, WEEd 7€

5000 rpme 2 AYT AFods A EFAS A5 HHH F #A9
Wk FEEE olFvie ddov HExor #AAHIvIE ofd

10,000rpm ©)4e] mEeAETE s A

EAFE YERRAY *AANE ¥ aned HgE dFE 4 g Ao
2 yegrh WEEAIN IYLAY EFN LS IRAAAE HF Hspg
EFHE 21 Al vE 91 2 EFE AYFrE 4% JEHE
#E ek ol AV FF FE B$ =

© dAE ZY A AAR FALsle 2®W Z&S AIAIE Rez A}
Aa7Hx HERD 235 EWZ 89S @ Hybridization systeme &4
A

Compritol 8889 <] z = 3}

=
H 7Y 27L& rotor I AEE 15000 rpm, £ H4A7F 3 min, £FH] & 9 :
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|43 Compritol 8889 #H U A7IE 24.18 m(ZH 9+ 10.06 m($)Fch 3

Co
Ao ZRERAY U LS 9 o] o rotord $HEEE 15000 rpm

oy olE dj&Tek vkl 9 10,000rpm(HBI0K) 2F 15,000rpm(HB
-15K)e 2 AFAZ AAe A E 3-149) Jebd vhel go] npxe] A9
gi=5-9] diallyl sulfide (DAS), diallyl disulfide (DADS) 2 diallyl
trisulfide (DATS)9} ¥l & 15000rpmol A 2171 HBISKS] %%
T ¥ 10 - 15% FEoz Haxdon, dzFoiE allyl methyl
trisulfide (AMTS)7} AEHJoY 733 7t3x8E& 7% HBIOKY

HBISK® 4% #%94 %= 5 594 48 8¢ andos Ay
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Ee 284 AF £ - Fukste o] niEAE Aog Az

Az Algol izt %5 HJA 2dE 29 3-9, 109 2ok vhse ¥
2l iz (623) oA e Axe AEe HAXAE BWAY gl &9
Hom I Alg nek olg vehlA ektou HAEFsE F
Az 2728 9 33w FAY gxz2F e B4 EEHYTFY &
oAl zol & YEMAAT (P<0.05). 28l EAEEE 248 98 59
Az AEEQ285, 335) o= froAQl Fol7t whais =] ekotrt o e
A gt A8 2] 242 WRE FALAGE o|F7] oy
A Anety, EAEEAE ANEE @2 YA ZAEE HYowH B

Augsrt g on RAstd o8l + Ut Aoz Azut FuE
T NE fA1F Al BRHAOY BYH EFAV TG RALGE A
gzke] fold Aol vehdA @stvh 2 99 vhedt Fue] B
Ahdox syl Bbedy] dEd B8 TRIE ot o
o AFA o) FAuch 4A AAPoEK vhE ARAM 1 Aol
golstA TEE 4 AW Aom AZA o9 & Air H 3-149)
Aol A allyl sulfides 2419 wWslel 7o),

4) AR Y [}

+ A48E B39 AxE vis 9 SFuEde] g B oF FrIPEY o
AEH BHE Y8 gas chromatography &
=3

T A, A LA FAEY "EE A9 gl Reg JEhy
Compritol 888% 2& HEAZE Algste Axg v 2 vpside B
ot AANF Hrhgo e ARY Aoz Buwch et APAE
TEE &&37le E44 59 S9N ta gefadle
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a
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s
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A oz A

Zdo. =% gFe Fes vlAstz 2HE vhsg AR food
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. dA A#EF < McCormick

N
i

;b

2
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& o, 7}

Bl e @

O

AR ZAE A Z3 A A Al @5F9 tablet ¥ capsule 3|9

flo

33 2 %35 supplement AEE5 A §E7do] 1d o]Ao] Aow

WFolE w AnbAel ¥ASTYA w2 APFe BARS A9 fign
) % #

SO0 AHC OO BUA OO0 700 400 1690 18 204

29 3-8 A% vhe ¥ Fapwe] EASE 0¥ Aol LRel GC
AZvETH,
Peak 1 : Diallyl sulfide, Peak 2 : Diallyl disulfide, Peak 3 : Diallyl

trisulfide.
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Garlic Onion

DAS | DADS | AMTS | DATS | DAS | DADS | DATS

Control |288540.0{ 509027.0; 19761.0 | 157547.0] 14539.0| 34285.0| 15418.0

HB10K | 41365.0] 1120435 - 39551.0| 16010.5| 37000.0| 18862.0

HBI15K | 26526.0] 737055 - 25725.5| 15182.5| 32465.5| 15259.5

HErT2e vbe B 82 s 38448 G 288 A& ASSA
o HBIOK : 10000rpmollA ZH®HF vty £& S3Edo] £33z 424
HBISK : 15000rpmell Al BAZE A3AZ nls e Fa2e] 733 &
A, DAS : Diallyl sulfide, DADS : Diallyl disulfide, AMTS : Allyl methyl
trisulfide, DATS : Diallyl trisulfide. ¥A1%F 2} 3¢} ke s} thzx= (13
FA4)e 48 Adstae 25 23] A Ayl Fdgs vEhATh
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Intensity of flavor r

o

523 497 285 335
Sample coding

a9 3-9. Z¥E v B2 @) AR,

2
o

523 A ElstAl @& dEF, 4970 BAL A glol ZYAAY e
ALE, 2850 10,000 rpmoll A 3 B2 A3AIZI A8, 335 15000 rpmollA] 38
7y 4
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oo

INEd

L

AR
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341

240

179

591

Sample coding
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RN

AlZL A&, 3418 15,000 rpmell Al 3

Al &, 240 10,000 rpmoll Al 3 &

—_—

N
s

~
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vh 2H¥YA R FF F AFMLE A vt 2 &
el 3% 4 A4
52 theh g sl A
e HARAY Foba aejetel o
3

Dvs 2 499 F&5x0 44

A vke 2 FH2RE H NS 58] Htd AHeE #7140

g9 B4, ¥ E4E  3-159 UEhE F4Q Sl gz
2ol x7] A9y BT F8uE Bol H7] olde Ae v
Methylene chloride®t & &7]&vle Bl Ho] 38~ 41TCE W7 g &
dedd FE2A BuAA, 57t go)F Aoz AZAEHJUA T ethyl
alcohol& H] o] 78 ~80C igzgw Bl A 312, s1qtol A &uje 347}
dedAe EAAs

e

o

7bssk7] Wi gHeH FEA Do A%

wrtohe} flavore] &40] 9 Aoz F&¥ch

2) 44 &9 A
A vhE R FRERE hedde £ FUFEr] A5t fU14

g olgate] FEF AA vy % Gue L¥edd $FL X 3-16%
2t}
=, #2240, 3225, &0 o AAnEe E3&0) AL W ethyl
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o)

alcohol& At83ted F&3 Howz g &L 408%EA, Al g el
AHEEE 67FA ] SR8l FolA ZBE &l Ear thEol isopropyl
alcohol, acetone 02 E$toy ethyl acetate, ethylene dichloride,
methylene dichloride® %3 2uled®e Tz 1% mlwkojAo. A A
Fato] A% vied FAREE BFoldovt 1 FEo]l EA YEY ethyl

alcohols Ab&3le] F&¢ SHdxd ke F&E 735% oA

el

isopropyl alcohol® acetonelZ FZ%& 7%
ok ojspzto] FEo AREE Eujd] wetx FEo] Aol AL wied ¢
% Fels g, ANd, FFgE T4 2 vHEE RS allyl
alcohol, diallyl trisulfide, methyl allyl trisulfideS = Z& 3¥-A A E(115)

So] F5o) 7] Tl

oA oA g HA g AAHAHANA ethyl alcoholo] &
M 7hg 43 SulE AHHIAT wepa o] &ujE o] &3t viEFY
UL HNE FE5T W A FEANE AAS7] H5td] AER &HQ

3-179 JdERAAT &, FE2E 4 &0 o
AAvkss} gote] E3H|go] YA w ethyl alcohol® &3 nls 4
Foke] EHHR FFE FF 1 AT Fol 247 284 % 2 421 %W, 2

AlZE ol 3 RE = 47 402 % 2 725 % Fag §A59k. 3 acetone

o2 FE% vty 2 F9Y SR dFE FF AT Fo 05 %
R 182 % QA3 2A|7F o] FHEE 135 % 2 320 %E AT
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% 3-15 ke B gueld gdodd FEL AT §ulo) o)getn 54

Solubility | Boiling poit | Density at Molecular
Solvents (g/100ml (T . 5-20C i
at 25C) | (760 mm)| kg/Liter | “eight
Acetone s 55.5-56.5 | 0.789-0.792 53.05
Ethyl acetate 7.4 76-79 0.900-0.903 88.11
Ethy! alcohol o0 78-80 0.790 46.07
Ethylene dichloride 0.9 84 1.24-1.25 98.96
Methylene chloride - 38-41 1.326 84.93
Isopropyl alcohol - 82.7 0.789 60.10
E 3-16. FE&vjd W& viy ¥ 4o e g
a] F& (%)
uhi %}
Acetone 141 3.24
Ethy! acetate 0.76 1.44
Ethy! alcohol 4.08 7.35
Ethylene dichloride 0.34 1.62
Methylene chloride 0.49 1.12
Isopropyl alcohol 2.21 515
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E 3-17. FF Ao w2 vty 2 gy ey FF A3}
T&(%)
FE AT
(A17h) Ethyl alcohol Acetone
nh %3t ol %3t
1 2.84 4.21 0.75 1.82
2 4.02 1.25 1.35 3.20
6 4.12 7.31 1.45 3.27
16 4.10 7.28 1.42 3.25
32 4.08 7.26 1.40 3.23
FE 2R ANE O 8,12
FEANF QO E,FE X 20T

E 3-18. AlE O £uinjgd W& ¥ g g

T&(%)
A 5 Alg o gl
GRS %3t
1 1:2 4.02 725
9 1:3 3.95 7.21
3 1:4 3.80 6.75
4 1:6 3.21 6.21
5 1:8 2.95 5.89
FEANTF O E,FEF 22 :20 T

- 306 -




) NE A gvie E3hul s A4 A Y
A AA vhe 8 S9RRE Hedd d¥ 252 9T ¥4 &4
A4 B FEAN ZAAYAAN 24 &vl ethyl alcoholo] &

& 223ke] AYIITIL S AWARE 2AR el 44 ohs % P

o
ds ¥ 1 A48 E 3-189 YEUY

K
A
i
>
o

ethyl alcohol®] XA ZT@H|&& A F3
o
=, 98 2% 24 9 2NN 2227 A A= o £l Hrt 12

d oo vhE R Gote] gHoHd TS 402% R 725 % ol 1:3 4
w395 % R 721 %, 1:4YU W 380 % 2 675%, 1:6 2 v 321 %
2621 %, 22 1 8Y W Zh7t 295% % 589 %RA A& o £uje
HI7E 12 d W S gEol b gdkm gujel wE FIA7
F2 Aadte 4TS Bied 44 vt 2 Gz

= o geoe
A Ee mgAew Fadtede S99 At 2 FEUS ¢ 4 AN

{

5) MAE'# 8ol tl@ v - F5t9) 32 Ax3

b - GuE MAEMWOER slolmzgoln ouxd +2& Qe
Zato] doln Zzte] gdodz e Waddn o w vholaze ol
BoodA] $260~120W)eh wE Azl ek £x WshE 19 3-110)

U

Vel & 22 80E 22 e W 120We A9E BE Ho =
S Algko] 14%oln] 60W 2 W 15kl Blald = Aol gtk ey
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(Water) (Ethanol)

Temperature{C)

®
0
58)
® 3
S @
@ @
aw
Q0 *
) qu + NV
D - aw o TN
0
0

- — ‘ 0123456789DHRBUBEH
0123456789101 R2BUB

Time(min) Ting(nin

a3y 3-11. vlolmEYolB € wE std A

.
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F 3-19. wolaARdeln & ZHd W& vixy ¢y 2yowd F&
2 EYdE s
whe %3}
& PowerW) ™8 " T Ze5s | 8 | Zda=
(%) | &% (mg)| (%) | &F (mg)
60 72 350.2 8.4 202.5
Ethanol 90 8:3 3314 9.2 235.4
120 85 360.7 123 956.2
60 9.4 345.7 88 230.7
Water 90 105 363.5 11.8 236.2
120 11.2 363.7 12.7 2585
PaAe AR 20 g7 80 50 mle L} F MAEE 959
£ 3-20. &vfnlgo e vk 2 S HeHN & Wil
N o whs %3}
R % | 2ads | S8 | £d4s
(%) dEmg) | (%) 3} 2 (mg)
1: 10 7.2 351.4 76 170.4
Ethanol | 1: 5 73 355.4 79 195.4
1: 25 75 350.2 8.4 202.3
1: 10 9.7 341.7 88 922.4
Water | 1: 5 95 350.2 9.0 2285
1: 25 9.4 3385 9.2 2305
VAR A E 20 g3 gl 50 mIg EFE T MAEES 1583 3590
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ohxo] A YR FFEo] 60WY o oehe #HloH FHFL 7.2%¢]
o oz £#< W2 F/AZ o dFE 83%2 FUHEE UEhIUH.
Fst QP AS¢E vhed pAANZ UA FE] 60W B
e L odn FHL 84%, 120WrE 123%2H oAUA7 S7HEs
ko] Z713S B 4 9l polyphenol THHE 6OWE F&3T A5
2025 mgol® 120W= oUxg ZF/MA71E8 2562 mge= T7hskinh
BR 223 3¢ Aeed fAS Aoz ouA Frkd met 2
%3} polyphenol &% Z7tstdrt olgl 22 AFHE o &3 &L
B2 FZd AR duyAY Af(vieldW)E A BY vhEE
B60W(10096)0) H]3 OWE 76.7%0°] 3L 120WE 59.2%9 w2 &&& YeEh)
Aom ko= G0W(100%) B OWE 72.9%0°]51 120W 73.2%9] &
24 JehidY "y B AgdAe dux &a&d FEAN & L
#ale] mlojaRg el AUA £FEE 60W7F 7HY A3E ¢ 5 AU
Algol g §ujulE st
A 487 polyphenol =S ZAsgoen 1 Ads T 3-208 2
%, MAEWH S o143t &vle ¥& 50 mlZ 2ASL A8E 5 10, 20
go 2 Estal 60WelA 1583 F&Fadth. 1 AF dEd FE2E2 &
wju] o] Z7be] wat 2# e # A ol polyphenol FHE & zolE Y
Bz gith B FE2EE vl e edxl $#a polyphenol ¥
& 2 o7t gk olg 2 AW AR U &uin| &L 1 : 257

dnoorir

s

3}

TGl A3 whgo vlolazgoln 2F E5A43 fARRE FFE HAT
WM MAERR 9@ 7B &4 FE224L 60W AuA FE2
2 Fofel ¥ Alm Hlee 12509, FEAHE 580 7Y AEE =

dde ¢ AT

N
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uh vhs 2 ot 2HeHA @ FF FFAEY osaA

28 vhy oA gFe AY F olgey 542 1) sl
Lo A FFE 5 F AYSEA EW 429 W, thiosulfinate ¥

o ¥} pyruvate FFe] W3 P pHO WE ZARHACL

7h ¥ A ze] Wsg

A T vhE ¥ 28AS Hunter scaled] 98 1L, a @ b 3oz ¥A
3_

Sl & 3219 GepARch 3, 0CAN A% & 4B L % b #e A
T 2714 ZzE 259 2 194, AA 15 Ed 390 2 0oz ¢kt =715}
Pout 2 ol FHEHE 2 W} YA%. Jet, RS Geii aghe
A% 27 253 A% 2% Fol 1071, A4 5% Fol 17002 BAHoE
Frksel geo e Ao ARAE AFolAT. ¥H 5 CAA A%
@ uhs edodnel L Wb &S A% £ A Wsh fUOU a ghe

B 37h] Agsded R} 594

__l?_
2A Yebe Agelith AARoz edodde ABe ARHOE 2
%
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T 3-21.5C % 30CoA &ddR A% 5 auNZe] ¥

ew(T) Color” A% 713 EF
value 0 1 2 3 4 5
L 25.9 39.0 13.0 176 155 15.0
30 C a 2.53 10.10 | 1071 | 16.03 175 17.0
b 19.4 25.0 6.4 11.1 9.9 85
L 25.9 22.9 24.4 25.9 25.8 255
57C a 2.53 757 738 | 1180 | 11.10 | 1153
b 194 15.0 156 16.7 166 16.0
1.2
~O~5T
~A—30 T
E
c
N
&
®
[+}]
2
8
5
2
<
0
0 1 2 3 4 5 6

Storage time{weeks)

¥ 3-12.5C ¢ 30 CollA g#dad A4 5 thiosulfinate 32| ¥3}
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ol
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A A thiosulfinate &

3 A&l thiosulfinate &3¢
]

B

}) Thiosulfinate 3
1 2 %
b ezl s

Alliin <

2
7
py)
!

el

X
A

o A7

&=

=
T

5
19 3-12¢] “Ebd Hhel 2

Ar
X

~n
M-

ol
B

3t

5

!

z
r

5 TAA 025, 30Tl A 0.16=

L

R

71

T

2
=

Qofupa] A4

K

A8+ X} thiosulfinate ¥ 3Fo]

1

9
ol

& A3

Al
=1

12774

*

s}

q 78

A

2
T

o A

B2

olpy
a°
T
A

o

2y edR F9 pyruvate §

=

gl 2d3 9 pyruvate

A

=

o}

=

L

A\ zbel
a9 3-139 ek sek 2d. = o

al
=

Rt

t}) Pyruvate
/’g'

s

A

5

o

A

N
!
<
o
o

Fol

[
=]

)

A

T

|
oj9} zrol pyruvate

T ol

A7t b
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A A

30T A
pyruvate 3 &7} FASA el gl
B pyruvate Aol #AEH tiEo] ojn] AAE pyruvate
Tl Eo2M pyruvate §Fo] F43] ZAaHJun AZHH A
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U moles/g-oleoresin extractives

4.2

—~-57T
-#~30 T

28

14 | \o\ o

0 1 2 3 4 5 6

Storage time ( weeks )

29 3-13. 5T 2 30 CoAlA Ldedx A% 2 pyruvate THe| W3}
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¢}) pHe| ¥

A% 2= F A & ks &Y d e pH el WslE 19 3-14

dedze pH g2 A% 1 F7AA= |

AgtA Frtstd o 1 o)FRHE ¢9dA #ade AFE ZYGh o
|

3-14914 H¥= v} Zo] pyruvate FEHS AF 717

T
o
<
=
S
N
kv
i
k)
alr
filo

% pyruvate’t 33 g 024 pyruvate’t AYE Ao HAA S
ol el A Fdh. 28y, pyruvates} @7 AAE dEdolz sl Ay
Ao sdedde pH g2 F7hstA Hu A4 F71dE pyruvated] F
Zol A9 7] wiEe] pH #e Wadx A gk AL, w3 A
g 2571 oW pyruvated] Fa&yl wi] dojdnt FAld pH S F
A3l F7hEE At

a

2) %39} oleoresing &4
FET S YU FHE AF F olsEd EAHS B Yl &
Aedd dFS 5 % AF A mH A7

o W3}, pyruvate el Ws B pHY W3tE xAREAH

)
®
[
=.
@]
w
=5
=
5
=
(¢}
o
)

7H x4 N7 W

A F d9 gu 2y 2 Hunter scaled] 93 L, a € b o2 EA
sto] 3 3-2200 YERUIATE &, 30TAAM A% & A5 L 2 b g A
F 27z 238 9175 A 15 Fol 354 B 22002 G FUEA
o 1 oEREHE Z Wast gtk 18y, AT E JEuE agte A

71 2.62 A% 25 Fo 1271 A% 55Fo 19782 HxH oz Frtst

of Z#QuRe] MBo] AR Aol

O

=}

o
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6.5
—-0—-57T

~#—30 C
6.25

575 |

Storage time ( weeks )

7% 3-14. 5C # 30 CAA & A4 F pHY @3

¥ 3-22.5TC % 30CAAN edgodz AR 3= gHAZo ¥3

. Color” A 7)7HF)
value 0 1 2 3 4 5

L™ 23.8 35.4 195 154 13.2 12.4
30 C a 262 | 1241 | 1271 | 1932 | 2041 | 19.78
b 175 | 220 | 108 9.2 85 7.4

L 238 | 229 | 234 | 241 245 | 246

57T a 2.62 9.31 9.82 10.21 10.15 | 10.21
b 17.5 124 135 139 14.1 14.0
@0 5 TN AFE Fsh edede) L U b @e A% F A W

5
37 ARy a 32 30 T AY F AR v E AHow 2t
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1}) Thiosulfinate 329 W3}

Alliin®] 12k #3 AFE <l thiosulfinate o] WEE Uolny] 91544 ¢
Iz
[e)

3 L dR S 55 B AASHEA thiosulfinate %S A3 Ax=

A & 2 Ao e $3 299 pyruvate FFHS FANS A
A owvpe} Aok F, S A T2 pyruvate
FEFE A 2/RH EF gaste AUt 38 A zv)d FA3

waskled 30TAM AFE Hetrt 5 CAl A3d 2 7TRY pyruvated]
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0.9

~-O-57T
30T
£ 7
o 06
w
N
©
QO
Q
c
3]
£
3 0.3 |
e}
<
0
(i 1 2 3 4 5 6

Storage time(weeks)

% 3-15.5C % 30 ColAM 828 44 F thiosulfinate o] W3t
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U moles/g-oleoresin extractives

Storage time ( weeks )

1™ 3-16. 5T # 30 ColM 2dledd A% F pyruvate Tkl W s}
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3 w7 FASA WAk olsh o] pyruvate FEol FAsheE
AL Fu oA AAY AY F bd £ SWlE MFeEA A
b A BE 243 HAdta FEHAJYG wM AT ELENE
pyruvate 4ol Z2g3 HEo ojn WP E pyruvate= ALHHoz R

HoZH pyruvate &3Fo] 43 #ZAEUT Az A

%) pHel W3}
A ex 3 A mE g Ldledds pH ghel Wahe 19 3-17
of tetd vk 2ok %, 3% Lo pH #E AR 1 FANE F

ASA Frhsgont 1 o FREE @ushl gast: 4%L Ry o
Y

“

o ZE AL 19 3-1694 B upe} Zo] pyruvate IFEHS AFAF 737
of T7Hel wEtA HASE RAE WERAHQL FFS BT ojg e
A= A F pyruvate’} 33 FH O 2 A pyruvate’t AUE A e
goim A @t 2y, pyruvatedt 7 A" dEUolz ste] A
Aoz ZHedel pH g2 F71atA =y A% F7)d% pyruvated] &
Pol A9l gl7] Wil pH #e AT A9 vtz Az Ak £33 A
F €57} £29 pyruvate®] #3&=rt @] doldy FAM pHES F

s T7Hge EArh

N

oN

ih)
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6.50
~-57T
30 C
6.00
= e {1
Q. —
5.50 | NP .Q\_\\(% .
5.00 l .
0 1 2 3 4 5
Storage time ( weeks )

329 3-17. 5C % 30 TolA &dedd A4 5 pHe wah
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29 #4& FASAY. A FHE AT viE B FHELS 9
A AEGE £H{E A ALE 9% IHALAZ AAHE Compritol 888
912 &£%3 oS hybridization 228 22k 10,000 rpm % 15,000 rpm S

Foiste] A xsAch o] W Compritol 8883 whs Ty UuiELS o

B
ffol

Eoi

¢

& AL HEzTE ARSI
g R Fste] FHE ThEe o GAE A B WstE SA 6
Asted <zt Al GAMAEF A-549(ung cancer), MCF-7(breast cancer),
SNU-1(stomach cancer), snu-182(hepatoma), SNU-C4(colon cancer)$}
U-937(Iymphoma ; monocyte-like)s 6% & M A3l Al g5t
O #3-23¢] vebd wkel ol wisREe A4 AMEE &
of thald AR S JYEtddTh vhE 22 29 AAE ded] g
control?] AZ XA vl wEFgs W 10,000 rpm
Z2A vhe FHE 24 AedE GHE
wob & AT ALEE FHS JbE At vhy afe Y4 ede
HSA 712 godA gaxor S5 WA AAF Aoz dAddd.
#3-240 Jetd ¥ste] Z ol = hybridization Mol ¢ #de Wt
gokou GAE it AAEPgLe JE EFo Hud upel
Zo] vhERves @A vetgt F3H3 b «d vis 2 ¢ 2
- WAk gl ¥ 3-149] JER ubeh 2o

)
—
ot
)
S
S
g

3

=2
>

AE AAEHLS AA FasHA
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#3-23 AAFH GALF g FHE visRde A EALEA
of

Growth inhibition(%)

(/) | A549 | MCF-7 | SNU-1 | SNUHI& | SNU-C4 | U-937
Control 0 - - - - - -

100 | 234143 97£85 | 302749 | 205+52375+t52|19.0%11.2
500 | 37.7£29| 279=£70 | 763%45 |3B0+50(69.716.1 | 45106
1000 | 45.7%27|794+162 ] 936+21 |764+59|908+06! 940102
HBIOK 0 - - - - - -

100 | 257546 46=78 | 182+43 1371154 421+58 (1721144
500 | 3b62x55]| 196£54 | 681179 (452121672128 866+4.7
1000 | 432+54 ] 830+29 | 93210 |643£75]|89.7t19] 93102
HBISK 0 -
100 | 281x46 9754 | 275%75 [362151|434+7.1{224+109
o500 | 41.3%27| 247£78 | 544+125| 438137 |688+58| 856156
1000 | 42.8+21 | 727x178| 0.7£25 | 729+59/90.8+05] 93503

HEFS AL BEATS AMA @3 =8 LA% 9e B o
Bog ALg

HBIOK : 10,000 rpmel A #A17t XRZAFAZ nhs 22
HBI5K : 15,000 rpmdl A &A1 #32 t
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#® 3-24. AHFH SMEFT it FH3E SuRde] GAEZAALEA

Teg | SO0 Of Growth inhibition(%)
sample

samle | )| A-59 | MCF-7 | SNU-1 | SNUHI® | SNU-C4 | U-987

Control 0 - - - - - -
100 | 192+46|63%102| 22+47| 23+46 | 272463 [189+127
500 | 280+40|142%9.1|294%65| 303+7.1 | 379%57 | 275+90
1000 | 370+36|228+50|4655+37| 395463 | 459+49 | 412425

HBIOK | 0 - - - . N
100 |231+52] 21499 | 157452 | 283+62 | 121+198 | 108+124
500 | 323%43| 7.1+56 | %3+76| 354145 | 378+56 | 148+117
1000 | 374146 |128+47!359+76| 307427 | 452+80 | 142498

HBISK | 0 . - - - - -
100 | 218441114757 202+53| 27132 | 335+39 [214=105
500 | 36.0+31|166+72|344%59| 337428 | 435+42 | 309+76
1000 | 421+2.7|246%31|527+47| 42929 | 502+37 | 380+2.1

HETe BAT EUAES A4 43 29 249 B E9E 39 8

TS AbET

HBI0K : 10,000 rpmell A #A7F EHAEA2)
HBI15K : 15,000 rpmol| A A 3¢
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1Ad = TA% wE 2 Yud &t 43§78
benzolalpyreneo] 9} §ut¥ =4 BEH AEE B33e 342
& UM oldl wim 9 %mpel FHI F 2o oA

rL
e
flo

s

Il?{_'.
o

H1

hybridization 7}& 2 glol] 2|3 benzolalpyrene ¥ A EEAd] s B3
2ol WMsE 2ASYTHES-25, 2). vte 2 4% EHI aq 2T
benzolalpyreneft & HA4o] tiaide B8-S Yehyx] @gton g

Aok sl EFE izt FeAE wa@aol Uuyx gop =

ZhEA el st Sado]l MEHAE Re& Ao YEYT B ATdA
WA 7] Hste g iy 2 GHRTS AHgEgty o] AL
Az R % #4 F benzolalpyrene S0 Widt B3 zgo IRl
AL allyl sulfides®] 43R0l 2450 benzolalpyrene G %4 0j
e 2 2go] mwg Roz Az}

Benzolalpyrene& Wl %% vhahyd B3 @i E 24L Uy 9
M= cytochrome P4502 ¥ 5= Phase | SAI 8 5279 249 A
=4 HAMIER H@H oo dith WA benzolalpyrene S td BE
g 712t oz thEAQ phase I 49 EROD &4 < ZAs3. Yol
A ovbs 2 gt 4S9 dzTe FH35 E 24 2% benzolalpyrene
4ol tef Be248 Uehfx ¥kon] EROD 249 diajs= 100 -
500 pg/ml F=oA ANELAE dehlA ekskeh tuk 1000 gg/mlsE
A= mEe g ago) Yebdti(E 3-27, 28). 2% 3-189) utebd
Hheb o] viedt dute] BHE sbF AAE 1000 pg/misER ey
< ™o EROD 4 A azte mdgdiAde 23¢9 4L AR e o
T FAHoR 2R Yo FH AT o8 viE @ Yo &

°of Ma}stA] &5& AAbstm 9l

i
ot

rr

PN

oX,
ol
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F 3-25. Wz A f AEEAH e 3 viE 2L R
Conen. of sample Relative
T .D.
est sample (ug/mlL) 0D cytotoxicity(%6)
BlalP 0.569+0.036 -
Control 100 0.425+=0.011 74.6
500 0.378+£0.029 66.4
BlalP 0.610+0.061 -
HB10K 100 0.297£0.019 487
500 0.235+0.021 386
BlalP 0.538t0.043 -
HB15K 100 0.317+£0.017 589
500 0.242+0.033 45.0
fxzate E2A FHATEE A7|A g5 39 249 9 E3E vt
TEE A&
HBIOK : 10,000 rpmol A E At EHAESA 7] vl £
HBI5K : 15,000 rpmol A EAF EHEFA 7 vl B2
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# 3-26. Wz fd NESA st T3 nps £ Rnizg
Concn. of sample Relative
Test 1 O.D
est sampie (ug/mL) - cytotoxicity (%)
BlalP 0.665+0.065 -
Control 100 0.464=0.034 69.8
500 0.476+0.037 71.6
BlalP 0.651+0.056 -
HB10K 100 0.394+0.014 60.5
500 0.378£0.035 58.1
BlalP 0.634+0.047 -
HB15K 100 0.390*+0.031 61.5
500 0.374+0.026 53.9
HETS FAF TUATES N7A @3 29 249 98 £33 ¥
o4& AR
HBIOK : 10,000 rpmol A EA47F EH A A 7] okap
HBI5K : 15,000 rpmol| A ¥4 7F TR ASA 7] 4a 2

- 327 -



F 327 Wizl Ao 98] #x® ethoxyresorufin-O-deethylase &4

of e PP s B e i

Concn. of sample EROD aCtl.Vlty Inhibition
Test sample (nM resorufin/mg 5
(ug/mL) . rate (%)
protein/min)
Bla]P 82.6 133 -
100 87.6 8.0 -
Control
500 83.0+13.5 -
1000 71.8+8.2 13.1
B[a]P 757+ 16.1 -
100 88.2113.3 -
HBI10K
500 77.1£10.2 -
1000 66.2+17.5 12.5
B[a]P 81.44+98 -
100 92.1%£14.3 -
HB15K
500 80.7*+11.5 0.9
1000 68.7+11.3 15.6

=4S ALE3A T
HBIOK : 10,000 rpmoll A A7} THAFA 7 vls 2o
HB15K : 15,000 rpmol A A7 £HZETA 7 vls 22
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3 3-28 wlzEsdl AP 98] f 59 ethoxyresorufin-O-deethylase A
of theh FH3 Fut Bdo]l A
Conen. of sample EROD aCtl'Vlty Inhibition
Test sample (nM resorufin/mg
(ug/mL) o rate (%)
protein/min)
B[a]P 88.3% 14.0 -
100 91,6149 -
Control
500 92.0+ 144 -
1000 83.6%£11.9 5.3
B[a]P 99.0+14.7 -
100 107.3+15.0 -
HB10K
500 113.8£222 -
1000 104.0+18.9 ~
B[a]P 96.0£15.8 -
100 97.8+16.4 -
HB15K
500 94.9£9.0 1.0
1000 90.2+9.5 6.0

HB10K : 10,000
HBI15K : 15,000

pmoll A A EHAGA ] da B

pmel A EAZ EADEAD P 2

- 329 -



140 140
® 12 LY NS I
= =
s 10 s 10 FL
g @ g @ .
o o
5 & Ei_' &
2w E
ke kS
g » & o}

0 ; : 0 i

Bap control HBIK  HB1K Bap control HB1K HB1K
Garlic(1000ug/m.) Onion{1000Hg/mL)

a9 3-18. Wz A: A ofs] fF=¥ ethoxyresorufin-O-deethylase &
Aol g ¥} vie 3 G 2o Asadt
At 7H38 vtE £, B FH3 d9 B2

- 330 -



oh vhs W @ FEEe) FAA
hE R g A RS 3-149 vEbd ubel o] diallyl
sulfide, diallyl disulfide 3 diallyl trisulfide 5 allyl sulfideso) ¥t} z}zhe]
ally! sulfide€ <2 benzolalpyrene =4l EHZ,Y} R gy 29 3-29) e
A oupe} orom o]5 e 287120 23 benzolalpyrene? bioactivationol
2P o2 #HAsE cytochrome P450 1 subfamilye] S48 A&dts @
A% v UK E 3-3). vts 2 43} 5% F4L Frtety] Yt vt
s 2 ¥H9 A844 4E S Likens-Nickerson FX & o] &3 o
EHog FEAD FEH garlic oild WA FNHELS GC/MSE
Aate] o] F allyl sulfides®] =4S % 3-29¢] YEFAAL. Garlic ol
T AA ALY PR F 55%7) diallyl sulfide (DAS)S Aoz #AlH
om  diallyl disulfide (DADS)E 264%& 181 diallyl trisulfide
DATS)= AA 7] 4% F & 12%5 FA439th DADSE garlic oil€)
AA @7 48 9 allyl sulfideFoAA 7} FHigo] e ggtEo|y
DADS<+ 100 - 1000 uM &= A benzolalpyreneo] <¢ls A&d AZ A
EE8E 30 - 100 % JtEF FAANA B AFoM 3

b
olN
4

=
B3

M

ot

St garlic oil&

2 gdEd @8 due A$E ¥ 3-1490 UEhd uped 2ol allyl
sulfides7} 8 @A Fr|HE o2 et nfseo 799 29,

1Y 3-199] YERY ube} o] DADSSF DATSZE AA 3wA 7145
o o 276%% TFAHIL Yt garlic oile 10 pg/ml FEIA
benzolalpyreneol ¢j&] E4o) UelY A ¥ MELS 60% AT 2747
o

Benzolalpyrene % AX ZAd did garlic oild A 7)Zo=

E
S o
tijo

ethoxyresorufin-O-deethylase(EROD)& 4 & =Astgon A X
aste] guwld FgFow wAG AAE 19 3-204 vERAC
g/ml FZoAM A& zTHrt deldr] Alzete] 100 lg/ml FEo A=

- 331 -



EROD #Ao] AA A=At watM garlic oil®] allyl sulfides Z4d ol A
o &% vie} Zo] EROD €402 dgidse Al 144 849 &4 A7
BlalP #+3% 544 e R3 289 7]z #Hodte AoE AZHU
o ¥y FEERE AN FARO] allyl sulfides® wlE FEE3 o}
benzolalpyrene F¥ ME 5o dig HE2E&E YeERY I £ o] o
T8 AL ez oAtz dE cytochrome p450 19 A
(benzolalpyrenes AH#Z Aol FLmv B dFfoies I AgFdgdoz
ethoxyresorufin O-deethylase #8488 ZA3FA2)E AAI= 234E
of A 49 HA Ui AARza ¢ 1 g sFo] wE

=29 45 A A AoR "t

i)
=

o

#E 3-29. bR F AU ¢EAddels s
Compound Area (%)*
Diallyl sulfide 55
Diallyl disulfide 264
Diallyl trisulfide 1.2

“ Area (%)= ©&3 o] AAEAY. =, Area(%) = (area count of

each peak/total area count) x 100.

- 352 -



200

*
*
o
_—
i
|
= o =
g} E )
- —

(%) ones [eAIAIng

100

10

0.1

Garlic oil (ug/ml)

o

B2
o
A
K-

)

24¥] Likens—-Nikerson A X & o]&

=
=

v

811,

© P<0.0L.

kK

- 333 -



150

100 T

*r

EROD activity (%)
h
—3

wx

0
0 0.1 1 10 100

Garlic oil (ug/ml)

29 3-20. WA A3 FEH ethoxyresorufin-O-deethylaseZ A o o)

8t wiE 5o A EH o+ P<OOL.

__334...



Z 3 5 3

1. Block, E. : The art and the science. : In folk medicine. Steiner, R.P.
(ed.), American Chemical Society, Washington, D. C., 125-137 (1986)

2. Block, E. : The organosulfur chemistry of the genus allium - Implica-
tions for the organic chemistry of sulfur. Angew. Chem. Int. Ed. Engi
., 31, 1135-1178 (1992)

3. You, W. C, Blot, W. J, Chang, Y. S, Ershow, E., Yang, Z. T., An, Q,
Henderson, B. E,, Fraumeni, J. F. Jr. and Wang, T. G. : Allium vegetables
and reduced risk of stomach cancer. J. Natl Cancer Instit, 81, 162-164
(1989)

4. Small, L.D., Bailey, JJH. and Cavallito, C.J. : Alkyl thiosulfinates. J.
Am. Chem. Soc., 69, 1710 (1947)

5. Bogin, E, and Abrams, M. : The effect of garlic extract on the
activity of some enzymes. Food Cosmet. Toxical., 14, 417 (1976)

6. Al-Delaimy, K.S. and Barakat, MM. : Antimicrobial and preservative
activity of garlic on the fresh ground camel meat. 1. Effect of fresh
ground garlic segments. J. Sci. Food Agric., 22, 96 (1971)

TR ST CRIEBES =y MO B R AR,
91, 237 (1973)

8. Jain, R.C. and Vyas, CR. : Garlic in alloxaniduced diabetic rabbits.
Am. J. Clin, Nutr., 28, 684 (1975)

9. Chi, M.S,, Koh, E.T., and Stewart. T.J. : Effects of garlic on the lipid
metabolism in rats fed cholesterol or lard. J. Nutr., 112, 24 (1982)

10. Park, P. S.,, Lee, B. R. and Lee, M. Y. : Effects on onion diet on
carbon tetrachloride toxicity of rats. J. Korean Food Sci. Nutr. 20,
121-125 (1993)

11. Park, Y. K and Lee, C. Y. ! Identification of isohamnetin

- 335 -



12

13.
14.
15.
16.

17.

18.

19.

20.
21.

22.
23.

24.

4’'-glucoside on onions. J. Agric. Food Chem., 44, 34-36 (1996)
HAd, A9s 0 doe ARAH AZEEAEF, A, pl82-183
(1997)

9 7154 AF, &%, p88 (1999)
AQgE A FAE, Aeddta S35, pb0-51 (1999)
A}, pl61 (2000)
Ceci, L. N., Curzia, O. A. and Pomilio, A. B. : Effects of irradiation

i
o
e
=
dr
:k‘g,
0%
*
to
oX,
i
)

and storage on the flavor of garlic bulbs cv. Red. J. Food Sci., 56,

44-46 (1991)

Takafumi, I, Honda, H. and Koishi, M. : Drug dissolution from

indomethacin—-starch hybrid powders prepared by the dry impact

blending method. J. Pharm. Pharmacol., 45, 770-774 (1993)

Takafumi, 1., Honda, H., Kikuchi, Y., Ono, K., Katano, T. and Koishi,

M. : Preparation of drug-diluent hybrid powders by dry processing.

J. Pharm. Pharmacol., 41, 361-368 (1989)

Takafumi, I, Honda, H., Ikawa, K., Kizu, N., Yano, K. and Koishi, M.
Complexation ofaspirin with potato starch and improvement of

distribution rate by dry mixing. Chem. Pharm. Bull., 36, 2562-2569

(1988)

dAETY  AAHEIHE V=, Dec., 53-71 (1993)

Nystrom, C. and Westerberg M. : The use of ordered mixtures for

improving the dissolution rate of low solubility compounds. J. Phar.

Pharmacol., 38, 161-165 (1986)

B RHMEEEE, IS, 30X, 1, p. 43 (1980)

Pagington, JS. : A review of oleoresin black pepper and its

extraction solvents. Perfume & Flavorist, 8, 29 (1983)

Kim, D. M and Kim, K. H. : On the development of flesh greening

- 336 -



25.

20.

27.

28.

29.

30.

31

32.

33.

of the stored garlic. Korean J. Food Sci. Technol., 22, 50-55 (1990)

Son, J. C.: What is microwave oven? Food Science & Industry. 32,
2-11 (1999)

Lopez-Avila, V. and Young, R. : Microwave-assisted extraction of
organic compounds from standard reference soils and sediments.
Anal. Chem. 66, 1097-1106 (1994)

Jocelyn Pare, J. R., Belanger, J. M. R. and Stafford S. S. :
Microwave-assisted process(MAP™)®: a new tool for the

analytical laboratory. Trends Anal. Chem. 13, 176-184 (1994)
TR FESAFQEA b 246 (1995)

Agarwal, K.C. : Therapeutic actions of garlic constituents. Med. Res.
Rev,, 16, 111-124 (1996)

Itakura, K., Uchida, K. and Kaeakishi, S. : Selevtive formation of
oxidole and formylkynurenine-type products from tryptophan and its
peptides treated with a superoxide-generating system in the presence
of iron(IID-EDTA : a possible involvement with iron-oxygen
complex. Chem. Res. Tgxicol., 7, 185-190 (1994)

Yu, T. H. : Flavor chemistry of thermally processed garlic. Dissertation
Abstracts international., 55, 650 Order no. DA9421843, 373pp (1994a)

Yu, T. H, Wu, C. M. and Ho, C. T. : Meat-like flavor generated from
thermal interaction of glucose and alliin or deoxyalliin. J Agric. Food
Chem., 42, 1005-1009 (1994b)

Lin, M. C, Wang, E. ], Patten, C., Lee, M. J., Xiao, F,, Reuhl, K. R.
and Yang, C. S. ! Protective effect of diallyl sulfone against

acetaminophen-induced hepatotoxicity in mice. J. Biochem. Toxicol,

- 337 -



34.

30.

36.

37.

38.

39.

40.

11, 11-20 (1996)

Brady, J. F., Ishizaki, H., Fukuto, J. M., Lin, M. C., Fadel, A., Gapac,
J. M. and Yang, C. S. : Inhibition of cytochrome P-450 2E1 by
diallyl sulfide and its metabolites. Chem. Res. Toxicol., 4, 642-647
(1991a)

Wattenberg, L. W. Spamnins, V. and Barany, G. : Inhibition of
N-nitrosodiethylamine carcinogenesis in mice by naturally occurring
organosulfur compounds and monoterpenes. Cancer Res., 49, 2689-2692
(1989)

Sparnins, V. L., Barany, G. and Wattenberg, L. W. : Effects of
organiosulfur compounds from garlic and onions on
benzolalpyrene-induced neoplasia and glutathione S-transferase
activity in the mouse. Carcinogenesis, 9, 131-134 (1988)

Sparnins, V. L., Mott, A. W, Barany, G. and Wattenberg, L. W. :
Effects of allyl methyl trisulfide on glutathione S-transferase activity
and BP-induced neoplasia in the mouse. Nutr. Cancer, 8, 211-215
(1986)

Brady, J. F., Ishizaki, H., Fukuto, J. M., Lin, M. C., Fadel, A., Gapac,
J. and Yarig, C. S. ! Inhibition of cytochrome P-450 2E1 by diallyl
sulfide and its metabolites. Chem. Res. Toxicol., 4, 642-647 (1991c)
Brady, J. F.,, Li; D., Ishizaki, H. and Yang, C. S. : Effect of diallyl
sulfide on rat liver. microsomal nitrosamine metabolism and other
monooxygenase activities. Cancer Res., 48, 5937-5940 (1988)

Hong, J. Y., Smith, T, Lee, M. J., Li, W., Ma, B. L, Ning, S. M,,
Brady, J. F., Thomas, P. E. and vang, C. S. : Metabolism of
carcinogenic nitrosamines by rat nasal mucosa and the effects of

diallyl sulfide. Cancer Res., 51, 1509-1514 (1991)

- 338 -



41.

42.

43.

40.

46.

47.

48.

Chen, L. and Yang, C. S. : Effects of cytochrome P450 2E1
modulators on  the phrmacokinetics of chlorzoxazone and
6-hydroxychlorzoxazone in rats. Life Sci., 58, 1575-1585 (1996)

Chen, L., Lee, M., Hong, J. Y., Huang, W., Wang, E. and Yang, C. S.
. Relationship between cytochrome P-450 2E1 and acetone catabolism
in rats as studied with diallyl sulfide as an inhibitor. Biochem.
Phrmacol., 48, 2199-2205 (1994)

Adams, N. H,, Levi, PE. and Hodgson, E. : In vitro studies of the
metabolism of Atrazine, Simazine, and terbutryn in several vertebrate
species, J. Agric. Food Chem., 38, 1411-1417 (1990)

Litterst, C, Mimnaugh, E. G. Reagan, R. L, and Gram, T.
Comparison of in vitro drug metabolism by lung, liver, and kidney of
several common laboratory species. Drug Metab. and Disp., 3,
259-265 (1975)

Doehmer, J., Holtkamp, D., Soballa, V. Raab, G., Schmalix, W,
Seidel, A., Greim, H. and Jacob, J. : Cytochrome P450 mediated
reactions studied in genetically engineered V79 chinese hamster cells.
Pharmacogenetics, 5, SG1-596 (1995)

Rapior, S., Breheret, S., Talou, T. and Bessiere, J. M. : Volatile flavor
constituents of fresh Marasmius alliaceus (gadic Marasmius). J.
Agric. Food Chem., 45, 820-825 (1997)

Rosin, S. and Tuorila, H. : Flavor potency of garlic, pepper and their
combination in different dispersion media. Leben. Wissen. Tech., 25,
139-142 (1992)

Ueda, Y., Sakaguchi, M., Hirayama, K., Miyajima, R. and Kimizuka,
A. : Characteristic flavor constituents in water extract of garlic.

Agric. Biol. Chem., 54, 163-169 (1990)

- 339 -



49.

50.

Sl

52.

53.

54.

95,

56.

57.

£49, dAZ, FLY, AL, HFhwE o agA el o Allinased

w2437t whge Fvidl mAEe I, FFYFHIIF, 28,
9

Ao, AHE S5 vieRRE 2% Allind €S FEE9 in vitro
A A &Y, f=AFa3slA], 29, 348-354 (1997)

Kim. M. R, Lee, K. J, Kim, Y. B, and Sok, D. E. : Induction of
hepati glutathione S-transferase activity in mice administerd with

various vegetable extracts. J. Food Sci. Nutr., 2, 207-213 (1997)

oJ]HE, AFE, AT : volmE Y olB FAH 9§ 1F oleoresing
FEz21 AA. A 60xF A EFsrs] stedrE 22 43 (1998)

Wortelboer, H. M., De Kruif, C. A.,, Van lersel, A. A. J, Falke, H. E,,
Noordhoek, J. and Blaauboer, B. J. : The isoenzyme pattern of
cytochrome P450 in rat hepatocytes in primary culture, comparing
different enzyme activities in microsomal incubations and in intact
monolayers. Biochemical Pharmacology 40, 2525-2534 (1990)
Freeman, G.G., and McBreen, F. A. : Rapid spectrophotometric
method of determinationof thiosulfinate in onion and its significance
in flavor studies. Biochem. Soc. Trans., 1, 1150 (1973)

Schwimmmer, S., and Weston, W.J. : Enzymetic development of
pyruvic acid in onion as a measure of pungency. J. Agric. Food
Chem. 9(4), 301- (1961)

AOAC. Official method of analysis. 16th ed. Association of Official
Analytical Chemists. Washington D.C. USA (1985)

Buiatti, E., Palli, D., Decarli, A., Amadori, D., Avellini, C., Bianchi, S.,
Biserni, R., Cipriani, F., Cocco, P. and Giacosa, A. : A case-control
study of gastric cancer and diet in Italy. Int. J. Cancer, 44, 611-616
(1989)

- 340 -



58.

29.

60.

61.

62.

63.

64.

65.

Pinto, J. T., Qiao, C. Xing, J., Rivlin, R. S, Protomastro, M. L,
Weissler, M. L., Tao, Y., Thaler, H. and Heston, W. D. W. : Effects
of garlic thioallyl derivatives on growth, glutathione concentration,
and polyamine formation of human prostate carcinoma cells in
culture. Am. J. Clin. Nutr., 66, 398-405 (1997)

Petesch, B. L. and Sumiyoshi, H. : Recent advances on the nutritional
benefits accompanying the use of garlic as a supplement. Trends

Food Sci. Technol., 9, 415-418 (1999)

Lim, S. W. and Kim, T. H. : Physiological activity of alliin and

ethanol extracts from korean garlic(Allium Sativum, L.). Kor. J.
Food Sci. Technol., 29, 348-354 (1997)

Park, K. Y, Lee, K. 1. and Lee, S. H. : Inhibitory effect of
green-yellow vegetables on the mutagenicity in Salmonella assay
system and on the growth of AZ-521 human gastric: cancer cells. J.
Korean Soc. Food Nutr., 21, 149-153 (1992)

Liu, J, Lin, R I and Miher, J. A. : Inhibition of
7,12-dimethylbenz[alanthracene induced mammary tumors and DNA
adducts by garlic powder. Carcinogenesis, 13, 1847-1851 (1992)
Hayes, M. A., Rushmore, T. H. and Goldberg, M. T. : Inhibition of
hepatocarcinogenic responses to 1,2-dimethylhydrazine by diallyl
sulfide, a component of garlic oil, Carcinogenesis, 8, 1155-1157
(1987)

Wattenberg, 1. W., Sparnins, V. L. and Barany, G. : Inhibition of
N-nitrodiethylamine carcinogenesis in mice by naturally occurring
organosulfur compounds and monoterpenes, Cancer Res., 49,

2689-2692 (1989)

Wargovich, M. J., Woods, C., Eng, V. W. S., Stephens, L. C. and

- 341 -



66.

67.

683.

69.

70.

71,

72.

Gray, K. : Chemoprevention of N-nitrosomethylbenzylamine-induced
esophageal cancer in rats by the naturally occurring thioether, diallyl
sulfide. Cancer Res., 48, 6872-6875 (1988)

Sumiyoshi, H. and Wargovich, M. J. : Chemoprevention of
1,2-dimethylhydrazine-induced colon cancer in mice by naturally
occurring organosulfur compounds. Cancer Res., 50, 5084-5087 (1990)
Gudi, A. A. and Singh, S. V. : Effect of diallyl sulfide, a naturally
occurring anti-carcinogen, on glutathione-dependent detoxification
enzymes of female CD-1 mouse tissues. Biockem. Pharmacol., 42,
1261-1265 (1991)

Benson, A. M, Barretto, P. B. and Stanley, J. S. : Induction of
DT-diaphorase by anticarcinogenic sulfur compounds in mice. J.
Natl. Cancer Insitut., 76, 467-473 (1986)

Maurya, A. K. and Singh, S. V. : Differential induction of glutathione
transferase isoenzymes of mice stomach by diallyl sulfide, a naturally
occurring anticarcinogen. Cancer Lett., 57, 121-129 (1991)

Brady J. F, Li, D, Ishizaki, H. and Yang, C. S. : Effect of diallyl
sulfide on rat liver microsomal nitrosamine metabolism and other
monooxygenase activities. Cancer Res., 48, 5937-5940 (1988)

Hu, X., Benson, P. ], Srivastava, S. K., Xia, H, Bleicher, R. J.,
Zaren, H. A, -Awasthi, S, Awasthi, Y. C. and Singh, S. V.
Induction of glutathione S-transferase 7 as a bioassay for the
evaluation of potency of inhibitors of benzolalpyrene-induced cancer
in a murine model. Int. J. Cancer, 73, 897-902 (1997)

Hy, X. and Singh, S. V. ! Glutathione S-transferase of female A/J
mouse lung and their induction by anticarcinogenic organosulfides

from garlic. Arch Biochem. Biophys., 340, 279-286 (1997)

_.342_



73.

4.

70.

76.

7.

78.

79.

80.

81.

Gebhardt, R. and Beck, H. : Differential inhibitory effects of garlic
derived organosulfur compounds on cholesterol biosynthesis in
primary rat hepatocyte cultures. Lipids, 31, 1269-1276 (1996)

Ariga, T., Oshiba, S. and Tamada, T. : Platelet aggregation inhibitor
in garlic. Lancet, 1(8212), 150-151 (1981)

Harenberg, J., Giese, C., Zimmermann, R. : Effect of dried garlic on
blood coagulation, fibrinolysis, platelet aggregation and serum
cholesterol levels n patients with hyperlipoproteinemia,
Atherosclerosis, 74, 247-249 (1988)

Apitz-Castro, R., Cabrera, S., Cruz, M. R., Ledezma, E. and Jain, M.
K. : Effects of garlic extract and of three pure components isolated
from it on human platelet aggregation, arachidonate metabolism,
release reaction and platelet ultrastructure. Thromb. Res., 32, 155-169
(1983)

Bordia, A. : Effect of garlic on blood lipids in pacents with coronary
heart disease. Am. J. Clin. Nutr., 34, 2100-2103 (1981)

Alder, A. J. and Holub, B. J. : Effect of garlic and fish oil
supplementation on serum lipid and lipoprotein concentrations in
hypercholesterolemic men. Am. J. Clin. Nutr., 65, 445-450 (1997)
Focke, M. Feld, A. and Lichtenthaler, K. : Allicin, a naturally
occuring antibiotic from garlic, specifically inhibit acetyl-CoA
synthetase. FEBS Lett., 261, 106-108 (1990)

Okumar, R. V., Kadam, S. M., Banerji, A. and Ramasarma, T. : On
the involvement of intramolecular protein disulfide in the irreversible
Inactivation of 3-hydroxy-3-methylglutaryl-CoA reductase by diallyl
disulfide. Biochem. Biophys. Acta., 1164, 108-112 (1993)

Gebhardt, R. : Inhibition of cholesterol biosynthesis by water soluble

_343..



82.

83.

34.

85.

86.

87.

88.

89.

90.

garlic extract in  primary cultures of rat  hepatocytes.
Arzneimittelforschung, 41, 800-804 (1991)

Yeh, Y. Y. and Yeh, S. M. : Garlic reduces plasma lipids by
inhibiting hepatic cholesterol and triacylglycerol synthesis. Lipids, 29,
189-193 (1994)

Gargouri, Y., Moreau, H., Jain, M. K., de Haas, G. H. and Verger, R.
. Ajoene prevents fat digestion by human gastric lipase in vitro.
Biochim. Biophys. Acta., 1006, 137-139 (1989)

Ide, N. and Lau, B.H. : Garlic compounds protect vascular endothelial
cells from oxidized low density lipoprotein-induced injury. J. Pharm.
Pharmacol., 49, 908-911 (1997)

Prasad, K, Laxdal, V. A, Yu, M. and Raney, B. L. : Evaluation of
hydroxy radical-scavenging property of garlic. Mol Cell Biochem.,
154, 55-63 (1996)

Ide, N., Nelson, A. B. and Lau, B. H. : Aged garlic extract and its
constituents inhibit Cu(2+)-induced oxidative modification of low
density lipoprotein. Planta Med., 63, 263-264 (1997)

Puri, R. J. : ADP-induced platelet aggregation and inhibition of
adenylyl cyclase activity stimulated by prostaglandins. Biochem.
Pharmacol., 57, 851-859 (1999)

Ryningrn, A. Jensen, B. O. and Holmsen, H. : Role of autocrine
stimulation on the effects of cyclic AMP on protein and lipid
phosphorylation in  collagen-activated and  thrombin-activated
platelets. Eur. J. Biochem., 260, 87-96 (1999)

Blockmans, D., Deckmyn, H. and Vermylen, ]. : Platelet activation.
Blood Rev., 9, 143-156 (1995)

Shattil, S. J., Gao, J. and Kashiwagi, H. : Not just another pretty

_344_



91.

92.

93.

94.

95.

96.

97.

98.

face: regulation of platelet function at the cytoplasmic face of
integrin alpha IIb beta 3. Thromb. Haemost., 78, 220-225 (1997)
Morimitsu, Y., Morioka, Y. and Kawakishi, S. : Inhibition of platelet
aggregation generated from mixtures of Allium species and/or
S-alk(en)nyl-L-cysteine sulfoxides, J. Agric. Food Chem., 40,
368-372 (1992)

Apitz-Castro, R., Ledezma, E., Escalante, J. and Jain, M. K. : The
molecular basis of the antiplatelet action of ajoene: direct interaction
with the fibrinogen receptor. Biochem. Biophys. Res. Commun., 141,
145-150 (1986)

Rendu, F., Daveloose, D. Debouzy, J. C. Bourdeau, N,
Levy-Toledano, S., Jain, M. K. and Apitz-Castro, R. : Ajoene, the
antiplatelet compound derived from garlic, specifically inhibits platelet
release reaction by affecting the plasma membrane internal
microviscosity. Biochem. Pharmacol., 38, 1321-1328 (1989)

amaluddin, M. P, Krishnan, L. K. and Thomas, A. : Ajoene
inhibition of platelet aggregation : possible mediation by a
hemoprotein. Biochem. Biophys. Res. Commun., 1563, 479-486 (1988)
Makheja, A. N. and Bailey, J. M. : Antiplatelet constituents of garlic
and onion. Agents Actions, 29, 360-363 (1990)

Al-Dlaimy, K. S. and Ali, S. H. : Antibacterial action of vegetable
extracts on the growth of pathogenic bacteria. J. Sci. Food Agric.,
21, 110-112 (1970)
Saleem, Z. M. and Al-Delaimy, K. S. : Inhibition of Bacillus cereus
by garlic extracts. J. Food Prot, 45, 1007-1009 (1982)

Moore, G. S. and Atkins, R. D. : The fungicidal and fungistatic

effects of an aqueous garlic extract on medically important yeast-like

- 345 ~



fungi. Mycologia, 67, 341-348 (1977)

99. Yin, M. C. and Cheng, W. S. : Inhibition of Aspergillus niger and
Aspergillus flavus by some herbs and spices. J. Food Prot., 61,
123-125 (1998)

100. Appleton, J. A. and Tansey, M. R. : Inhibition of growth of 200
pathogenic fungi by garlic extract. Mycologia, 67, 882-885 (1975)

101. Woo, H. : Vegetable extracts as antibacterial preservatives and their
applications in foods. Ph D Thesis, Florida State University,
Tallahassee (1974)

102. Ghannoum, M. A. : Studies on the anticandidal mode of action of
Allium sativum (garlic). J. Gen. Microbiol., 134, 2917-2924 (1988)
103. Kumar, M. and Berwal, ]J. S. ! Sensitivity of food pathogens to

garlic(Allium sativum). J. Appl. Microbiol., 84, 213-215 (1998)

104. Zaika, L. A. and Kissinger, J. C. : Inhibitory and stimulatory effects
of oregano on Lactobacillus plantarum and Pediococcus cerevisiae. [J.
Food Sci., 46, 1205-1210 (1983)

105. Yoshida, S., Kasuga, S., Hayashi, N., Ushiroguchi, T., Matsuura, H.
and Nakagawa, S. : Antifungal activity of ajoene derived from garlic.
Appl. Environ. Microbiol., 53, 615-617 (1987)

106. Bogin, E. and Abrams, M. : The effect of garlic extract on the
activity of some enzymes. Food Cosmet. Toxicol., 14, 417-419 (1976)

107. Naganawa, R., Iwata, N., Ishikawa, K., Fukuda, H., Fujino, T. and
Suzuki, A. : [Inhibition of microbial growth by ajoene, a
sulfur-containing compound derived from garlic. Appl Environ
Microbiol., 62, 4238-4242 (1996)

108. Hageman, G. J., van Herwinen, M. H. M., Schilderman, P. A. E. 1,
Rhijinsburger, E. H.,, Moonen, E. J. C, and Kleinjans, J. C. S. :

- 346 -



Reducing effects of garlic constituents on DNA adduct formation in
human lymphocytes in vitro. Nutr. Cancer, 27, 177-185 (1997)

109. Munagami, Y., Sato, S. and Ohnishi, S. T. : Attenuation of rat
ischemic brain damage by aged garlic extracts: a possible protecting
mechanism as antioxidants. Neurochem. Int., 29, 135-143 (1996)

110. Nishiyama, N., Moriguchi, T. and Saito, H. : Beneficial effects of
aged garlic extract on learning and memory impairment in the
senescence-accelerated mouse. Exp. Gerontol., 32, 149~-60 (1997)

111. Dorsch, W. and Wagner, H. : New antiasthmatic drugs from
traditional medicine? Int. Arch Allergy Appl. Immunol., 94, 262-265
(1991)

112, Augusti, K. T. and Sheela, C. G. : Antiperoxide effect .of
S-allylcysteine sulfoxide, an insulin secretagogue, in diabetic rats.
Experientia, 52, 115-120 (1996)

113. Motonori, F. : Allithiamine and its properties. J. Nutr. Sci.
Vitaminol., 22, 57-62 (1976)

114. You, W. C., Zhang, L., Gail, M. H, Ma, J. L., Chang, Y. S., Blot, W.
J, Li, J. Y, Zhao, C. L., Liuy, W. D, Li, H. Q, Hu, H. Q,, Hu, Y. R,
Bravo, J. C., Cprrea, P, Xu, G. W. and Fraumeni, J. F. Jr.
Helicobacter pylori infection, garlic intake and precancerous lesions
in a Chinese population at low risk of gastric cancer. Int J
Epidemiol., 27, 941-944 (1998)

115. Brodnitz, M.H., Oascale, J.V., and Derslice, L.V. : Flavor components
of garlic extracts. J. Agr. Food Chem., 19, 273 (1971)

116. Kang D.S., Jeong S.W. Kwon JH. and Kim HK. : Extraction
chracteristics and browning inhibitory effects of fresh garlic by

microwave-assisted extraction. Korean J. Food Sci. Technol. 32,

- 547 -



291-297 (2000)

117. Dragnev, K. H.,, Nims, R. W. and Lubet, R. A. : The
chemopreventive agent diallyl sulfide. A structurally atypical
phenobarbital-type inducer. Biochem. Pharmacol., 12, 2099-2104
(1995)

- 348 —



o2 e

essential oil ==

5
d

| -

<)

A

A14

ZQAA 0| ABIEILE 08

_zwé

U ZHE essential oildE

=1
=

=
=

w}

NI
_&.o

]

or

2ol AL 2v]7)

el
el
Eon
o))

oy
o
it

o

ol
N
A

et

al7

47
A

ol & B

H essential oil

=3
=

=
y T

be ul of2lgol gtk
2w opg

°

}

T

/\g A
171 flske] 2ol M9 #7]&u]-acetone, ether, benzene, methyl alcohol,
7] 8] B Aol s

isopropyl alcoholE-& o] &

©

Z1
A
-

ol

)z @t % 2

ey
=0

YA 7]

e}
ES

SEENEE

T
L

oA

o]

!
e
4

oy

1

ko)
16l

AR, &4 g

pal
hss

L

L.

o
HHER

b o
F8

9

A
AHA
- 349 -

=4

3}
e,

ur

ARl W oF 1008 ol el



SHE7E g8 22 o] we} folstA Wste T AAE e
Hot olAd 2YA FAY B AL FEEMRAE EEuie Aln
T 2 A

F 4-1 244 F49 E9H 44
EE A= ERF =
( g/m) (g/cm - s) (cm®/s)
714 (0.6~2)x10° (1~3)x10 * 0.1~04
294 F4 0.2~05 (1~3)x10 * 0.7x10 °
4 A 0.6~1.6 (02~3)x10° (0.2~2)x10"°

53 297 oJusteas A9 AALEI ged e 31T, A7
Aol WTH W 720atm, ¥AH, QAo ©E U4, Hhol Aohs

5o 22824 AEHA AGS FAL AT Atk webA, 2907

=
of meh Aot 2d4E 44 2y ¥ 5 o Aol 5¥d Fiel H
ZI8HE H7bekA 7] Wil TE R7180)

(o]
T
of e $eg BHAD F YoM 29UA ol o] §F essential

F2PE QT2 o) g3tE AUt iRl e

- 350 -



A7MAZA o] &3tes a3 FeHY AFE ALstn ok g $-
U vts 2 o HuianIodAE mEAIX A4E Ae:= 4
doll ot e AAolrt. aguz B AFqA Hx2sa e vkE
R FHAZHE Y essential 0il9] FFo] TEHOE olFuA MES I
FIEA G 71dd Aoz AtgHm ofgy vy W due AdAHAHFLE
FES F7F A5 AAF R oux F Aoz sigEh

tEE gAlsted e AxR At o =Ha $8 vk F8 4
2 oAAAL vk 2y AFES] F9F% FAY ATSARE
NEozA fYufe AF dg Fart ZFAEA HAS old we)
FolEAE W F3] H2o ey € I g840] #H3

4 o
1o
o
=

ZQA oldstgad ol AATEYH #8248 FE5nA At
wHe 1080 tfe] Soish BAHom oFolx7] Azarh 1 A
A fd 2 ARAM, g QozRHe Uske o FFol U=y

=
2 eEe) ¥F¥xd, W79 wens YREAY LY AR, EiH
Azt go) 23 5% 2o PRNE AA FPHez 4aHn g

oW o g4uNE Wiy A we 47} 198 Qo

ot oleoresing F &3 e =¥ ATt & 4+ o 1997d F3F9
Yanxiang 5 F54 492X E oleoresin Zatu e, 259 AT
wEWH 2QA ojitdled FEHE 239 ¢S HAH %E: Fe &
a1, 7718 E o] &3 SoxhletF:&
Aoy, &% oleoresin® a9t

5 AF @heeAe) 4% 4 F3 welME 9589y B

filo
o
e

(l

oft

{5

xo
*

[«:0

- 351 -



By g gol 3] AdE Az

&

3]

19973 73

2HE fatty oil

ESER
bl Ao

o
3

A

?‘E}

of

Tocopherol

k=1
=

R=%
=

el

‘_ﬂ”

9o} o] essential oil®]Y} oleoresind &

gAY A

3
f=1

4F

\= S e}
=

lipase®] HH&

e

NAR

=
=

&, lipid

o

w
Lo

;00

il

0

ol

o

oful g HE] o] essential oile] ) oleoresin®] F & ol

)=1]
=~

tl A whs

S

et

ofn

]

"X

o8 AR . 29

¢ 109 del A o8 F

U

FdH AR AFH

Fol gloiAE

ki3

Adu et

F&

79 ol frel7] WEow AmET 2y dg At

%l

&

9% anst o

=z, == O
FEE

4

al

)
Fo 24 Aulel gl

A AAA ALE A

ot

al

= 2YA o4

i

AFETG YA ojidstes

)

of
00

H

Th

o

A

ojp

o

% 2T UAE vhE

g Fobsta gzt

WA o s o] o}

3 U ZHE essential oile] F

o

|/

==
=

=
=2

o}

- 352 -



[e=]
=

o] 7H

TR
Ay
_x_l

o

g o] &

&

bo A2l M el 7]

5

&t7] 4

e B

o

ol

—_—

#49] essential ol dod

_de

o E

o

B!

o A= goldt ol

F28

TR R g7 o2 dolrty] uf o

ojpy

o)

&

essential oil F&EA] 229 4FH&

o

N

1
1
T

oF

A
-

Bi§

R

&N
)
™
o
m

ar

o.RAM &3

3} gtz

=
=2

IHEE Zdge v

.Z_H.E

- 353 -



A2 A vts25Y 2944 ojAadirE

o] &3} essential oil F&

1. 23429 A%

& AFAHANAM BF3ki A= 7FHE booster9t booster %% compress
or, 21%d AEF A+ 500ml9 cylinder, 200ml¢] extractor, 70ml¢] se
parator 2712 7|27 223 AFAXNE ARGt (a8 4-1~2)

2. =2 5 ¥ essential oil & 93 A A

FAxA 39
7h. A9 54

vk 9] essential oilAdE-E 90%o)4do] diallyl sulfide, diallyl disulfide,
diallyl trisulfide® ©o]FojA= Aoz AUt wir] BEATE o=
3 o2 3o HAH FEzA FHHE EFHoz v}t nieg
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e F A WA ZE alline] Dol 93 thermal degradationg ¥
© A allicing WA 23 HHE essential oild#o] M HG. oldf Wiz

o #E 3] essential oil A 2 AFL v Ao BuHgon

A ztol Agel met A5 B3¢ Edc).
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4-4) Diallyl trisulfide= dially]l disulfide®} ¥]<5=3 23S veld o A4
g S7tetd e (1™ 4-5)

Amount of ldiaIIyI monosulfide
(mg/ 15¢g ample)

© ©o o 0o o 0 0 o0
O = = N N O W H

0] 10 20 30 40
Time(hour)

a4 4-3. 948 L&A "FAE Azt W& diallyl sulfide 3.

- 358 -



Amount of diallyl disulfide
(mg/15g sample)

0 ‘ i ] | |
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a9 4-4, g £xoA AAF Azt W dially] disulfide T

- 359 -



w
)

© 3.0
o
23 2.5
£e
%* o 2.0
5 O
V)
5 = 1.5
E (@]
3E 10
e
< o5
0.0 :
0 10 20 30 40
Time(hour)

O3 4-5. g &5 A A Azt @& diallyl trisulfide 3.

ol¢t 2& HY AAE T AHAT viy NEE 60TAA 20~2447 W
A w7 B2 essential ol dES LE&F ATE R Ak

olFA st PR 2E} AERAF A AA AE} 60TANA 1247

- 360 -
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oJE°] essential oildFo] APHA ZH7] W, F AAZE FED
22 Q48 alliin® thermal degradation®] 437 Wi o2 AlgHt)

Al Z2AE FTHH B w A v 60TAA 20~244F A AE

2o 9 essential oilES 48 + ASS LUk

- 361 -



4 229 9% 297 oluslead £E, ¢4¥ 2 FEANE A LA

som ®£8 modifiers JPE Fobwas HAUTH

U, A3 uy
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l —a—diallyl disulfide

2.5 —m— diallyl trisulfide
) L I
= _ 7
c £
283 15
3 8 o
%5
3 &£ ‘/4/‘-/"‘—‘_—_‘
e 0.5 r
<
0.0 ‘ e
0.0 2.0 4.0 6.0

Pressure(psix1000)

19 4-7. Diallyl disulfides} diallyl trisulfide &0 oA FE2LEH ] o

oft

(latm = 14.69psi; Temperature : 40°C, Extraction time : 60 min)
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19 4-9. Diallyl disulfide ¢} diallyl trisulfide %o} 3t F=A1709 9

3F.(Pressure : 1200psi, Temperature @ 40C)
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19 4-10. Diallyl disulfide ¢ diallyl trisulfide & i3t &L %9
Og 1

(Pressure :1200psi, Extraction time: 60 min)
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AdAA FhE RezA, e AEE AAT F 2mm 2719 H&do
22 FAAZ(AACo. FHDF F 20T WEnol AN ALY o
ottt 2mmx2mm 2712 B 228 A2 o439, %o EAA
zol of SRl W YA oA AS o] &akd %l oleoresin
& FEI}AT AR £4L GC-MS (HP5973 MSD)E AH&3tdth GCo
AF8-3F  capillary  column® DB-5 (60mx0.32mm id. x 0.25m film

=

F{E

thickness )& Al&3dt. B ZAL injector temperaturex 270°C ol 1L,

carrier gast helium2 24 %3 #44£& 1ml/minel At} Column Oven 2%

= 50TAA 300T7HA 6C/min® =2 F2HASL HFLENA 1083
A 5 Atk Mass spectrat 70eV electron ionizationol] A & glt}.

. A% 43
FH2HE  SCCOE  ol&3d F3F F  GC-MSE B
chromatogram< ¥ 4-12¢] Jehigicth £Ag E4d == 2159 mass

spectral datag 3t EE 1071R A ES ¥ 4-29 YeEbHSdT
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E 4-2. GC-MS EHd 9% %3 SC-CO; +Z&E 2 flavor components

RT (min) Compound
7.82 Benzaldehyde
11.73 Dipropyl disulfide
11.92 Propenyl propyl disulfide
14.53 3-phenyl-2-propenoic acid
15.79 Cinamic aldehyde
17.03 Dipropyl trisulfide
17.25 Propenyl propyl trisulfide
06,97 N-Butylbenzene
sulfonamide
2897 Hexadecanoic acid
31.57 Diphenylbenzenamine

LG FEAFd e 258

&0l SCCOzE °] &3 oleoresin® F&Fo & 9T S vx&
Aoz wiEo] vk wEkN Fste] FREFe WE Ao dstgs

FEo dE A4 21 At S3 o] gk

Fohe] FRAFE SH7] skl AL 50g& kR AR 2cme] A7)

2 AN 10T 448 Q2704 242205 $48] BEAAT. E=9
S0gel FhE 4z ADUEE FAAZT ¥ FEFSS 4T 19

I o] AHEE ZFA I extractord €% 50T, ¢Ee 300barol A 60%Eck

ARt FE3 9. 59 oleoresing F€L allyl sulfideE WEESE
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_  [2Peak Area of Compounds]xWt. of 1.S,
Total Wt. of compounds = Peak Area of 1.5 o))

R4 Aol Be gate] SrdFe ¥ 439 2

i 4-3. sAAZAZLC e S FEEF

Drying time(hour) Water content(% w/w)
0 92.81
5 60.42
15 39.61
24 24.19
32 9.67
48 0.69

Ztzke] A& 7HAGL 300bar, 50CAA 6087 F&34h 2 A%e X
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FA BEWE flavor oil®] o] W o] f 2 AlEET)

P
=
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44 G99 FEFN WE & &8
Water content (% w/w) Yield (mg/Kg sample)
92.81 60.96
60.42 62.30
39.61 95.49
24.19 56.48
9.67 36.51
0.69 29.37

3. ¥92ZXEH SCCOE °]&3 oleoresin ¥ sulfur

compound F&& 3 HAH3

7t A% %4
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factorial 23 AAl= HE 4-59 Ztv} A= SASE o] &3l 374
SR A=

HN

i 4-5. RSM 24 wg Syset e

1 Variable level -1 0 1
2 Pressure(Bar) X1 200 300 400
3 Temperature(C) X2 35 50 65
4 Time(min) X3 30 60 90

Test X1 X2 X3

1 ~1 -1 0

2 1 ~1 0

3 -1 1 0

4 1 1 0

5 -1 0 -1

6 1 0 -1

7 -1 0 1

8 1 0 1

9 0 -1 -1

10 0 1 -1

11 0 -1 1

12 0 1 1

13 0 0 0

14 0 0 0

15 0 0 0
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4-63
4-8f

3T
arL
L}\,u/‘\ol

b

=
e FAZNS AL AAE K 4-7

= T X

Y = —119.8546 — 1.0206P + 9.6882T — 0.6589Ti
+0.0019PP — 0.0977TT — 0.0078TiTi (2)

+0.0039PT + 0.0033PTi + 0.0207TTi

mdao] AFAAAFR)E 099401900 F&294E, 25

A Mg Fad e NAEE 23 ¢4 > 2FLE > 23
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F 4-6. 479 oleoresin FES AT FEHUTY I
Temperatur . .
Run Pressure . Time Yield
(bar) () (min) (mg/Kg sample)
1 200 35 60 1901
2 400 35 60 100.10
3 200 65 60 72.58
4 400 65 60 177.15
5 200 50 30 51.21
6 400 50 30 136.77
7 200 50 90 57.75
8 400 50 90 183.10
9 300 35 30 25.19
10 300 65 30 81.49
11 300 35 90 32.96
12 300 65 90 126.51
13 300 50 60 103.06
14 300 50 60 90.76
15 300 50 60 92.65
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# 4-7. FF g W Zpzhe] WMo A FBA S 3-factor study

Constant -119.8546
P : Pressure -1.0206
T : Temperature 9.6832
Ti : Time -0.6589
PP ‘ 0.0019
TT ~-0.0977
TiTi -0.0078
PT 0.0039
PTi 0.0033
TTi 0.0207
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¥ 4-8. F=& &) g3 ANOVA: 3-factor study

Sum. of
Effect DF Mean Square F Value Pr>F
Square
0.000
P 1 19685.4706 19685.4706 460.03 ]
0.000
T 1 9832.9276 0832.9276 230.10 )
) 0.002
Ti 1 1395.5044 1395.5044 32.66 3
0.001
PP 1 1609.4536 1609.4536 37.66 7
0.001
TT 1 1707.0835 1707.0835 39.95 5
- 0.095
TiTi 1 179.7619 179.7619 421 5
0.132
PT 1 137.8276 137.8276 3.23 5
. ‘ 0.028
PTi 1 395.8110 395.8110 9.26 5
. 0.035
TTi 1 346.8906 346.8906 8.12 9
T otal
213.6636 42,7327
error
Corrected
35477.3945
Total
R-Square 0.9940

G2 B oleoresin &9 3xY ¥rEW EZEE 18 4-139 YERY

k. o] WMegEW ameiE 2

contour plotg o] &3l I1¥ 4-149) etk
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a9 4-1601A4 BiEvke o] HAHRLE FEorEo] 300~350bar, FEL

WAt oleoresin® ¥ F&%F (19 4-14)
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Dipropyl disulfide Dipropyl trisuifide

I
| o |
1500
o ==
| B |
‘L'D:wui
3000 ; BB |
5 —
2 2 2500
=4 [=
£ £
3 3
@ o
> 5 2

Tomp

N-Butyibenzene sulfonamide

I
]

Yield(ma/Kg)

Yield{mgrKg)
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4. 718 F53 SCCO+% vl

gF APy AEFNAEAN HIE F2L AFNA FFFE(Steam
distillation)q o1\t #7] &7 F 5 (solvent extraction)®] So] @o] ol&F 3
At g2y o9 2 FEW 52 &3 dd 93 F

%
ot mi o) 2T BA L WAL & gith 19w

FEHE A2IAY FEEE FF F CO0 7igel o oot &

A

T F A5 50g°l ethanol, diethyl ether 250ml-& #F7tate] 3A17HE< R

galo] FZ2839d. F29 oleoresing GCERA IR, £83xL ICPE

. 49 A

718 v (Ethanol, Diethyl ether)£ Z%3% oleoresin® SCCO:& %3
oleoresing GCE ©]-&3te] 2243 chromatograme I 4-199] vehil
. $Z4 oleoresin® &3 & FIFL T 4-99 JERHS T Diethyl

ether2 FZ % oleoresing & FHH|+= Z o} £89] SCCOF:ERT B¢t
. 2E® Foeel gge w9 R

Ethanol #&& T&& Toy
73+

= %39 oleoresin o] tHE A

x
- -
EE U F&

Hm
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98 4-19. Diethyl ether(A), ethyl alcohol(B), SCCOxAC) F&E ] gas

chromatogram.
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4-9. FEYo] e

=

K

Yield

Method
(mg/Kg sample)

Sulfur content
(mg/Kg extract)

Solvent extraction
Ethyl alcohol 360.92 8.29
Diethyl ether 53.82 15.21
SCCO extration 95.49 14.32

5. SCCOz %A modifier® 4%

7. Ad E£F
SCCOE w$- S4o vl e §8% 54

= 9
agozd §49 fH=s
SCCOu8h ol 34

.

2 ko] modifiere]l A7t
S7HA A

L.

=

A el

p4

4
IR

s =8

ks

4o 23 Uy

Extractorol] A& 9} dAH 5

¢# 300barol Al 60minzt

o,
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S olgstTh

&
o]
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9] modifierg #H7}&

§t% ZZ 9 oleoresing GCE o] &3}
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organic compounds’} FZ o]& ¥t}
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T FE2E 50T,
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A SCCO9 <A} solvent strength® =
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=4 modifier?! - ethanol 5%(v/w), 10% <} Hl =4 modifierq! octane 5%,
10%E H7Hs & SCCO: &3 AAE 19 4-209] Uetl Ao modifier
2 A ethanol 5% 8 A7LetA & wel &0 62%0 &L A& BHogr. 2
2ly ethanol& 10% E7Istdg We #H7kskA F%E o
AT 5%7F HAHAE "WrRoE Be &S HYrh wbdd H =4

modifier$! octaneS F718FN-& wole H7FsA &S W} A9 AolE

nox) gkt

200 —

P Non-added
e Ethanol
BEEER Octane

150

Yield (mg/Kg sample)
3
T

3
=]
I

Non Added 5% 10 %
a9 4-20. 439 oleoresin &% ¥t modifiers] <3k

(SCCO:2 extraction condition: 50°C, 300bar, 60min static.)
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6. Fractionation of the oleoresin
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¥ 4-10. 429} seperatord] =& F&u|n

Overall 1*'separator 2"separator
Yield
95.4919.21 52.24+4.82 43.25+3.84
(mg/Kg sample)
Sulfur content
14.32+2 4 451+1.36 9.81+0.98

(mg/Kg extract)

SCCO: extraction condition :

507C, 300bar, 60min static.

Ll

L

a

el

19 4-21. Z+7h9] seperator®] %% 9 gas chromatogram.

(first separator; A, second separator; B)
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Avkeo} 9, Bysh Fol AAHC Qv etk wekA Fujad] w
o

43 wAw Aom AEAel Fo}

o 475

MAPZ} A% % ztobs A nixle g d& AT 44 o
E NMAREARAE e Edod dE(FFAF0l MY e AdA @ &
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gt Ad3 GCo GC-MSE ol &3te] FuAdE, B3 HAL 43}
Stk Puncture force® F7hA 2Zo] gz 29kt Drip lossE BTh

AeolA A vhsol § gtk FrgRe WEARel oda Ao Ws

s}
a

H A gkgkoy gul AR = cysteine, valine, tyrosine2 &%} Z33slA oF
2 F7he] A%E AT Sucroser 4 #AFoY glucosedt fructoses
—18Col A ZF7t3l 3.

AAutzo] A7zt 4 AAg7E e 7€

TAE fAdE FE44%F 4
dFAx7t Aoy HyFre ex7t gUw U}"é% LS oF7) A
Atk g2t E dFeAE vtee] 28 Bl A HEdFEd U
Aol A Exek o Zdel dE z=ASAT. F/L=7E 0TAA
B0CE Z7MHAE o (AxAIZ 40-52841%F) A x&
3 vlEe ZWe 50TolAd A LAY HEsdtEe #Aun A
Hol Ak 7Hgdte] wigol FEAREY FFE ZASGY N w2

e 50CoAA #FEAOH 60Tl E B

e 493 Wi 27}

ud
=
lo
5,
it'e
S
i)
m{n
tijo
o)
e
2
1o
b
M
=
rok
i
M
I
oy
=
N
O
fr Mo
s L
P ub
hd 9
o &
S

ATk WAL W ZA, RedoR uyrhin e #ye Zopa
Aolup wekd el wal BAsA7 oW wHA BwHE AFFE gy

s

- 409 -



SAAAT e HAEe FEFH ARG wet Eton £33
9-27%, A% 8/HYF 38-41%= JEtwrh oA oA 2@ w2 g AY
AA A FIFHO AFE o 22 v dbdg JeRinh wkgde) W
A2 BEVIZY d&% A& WMo s HAHJT S02 Y
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3] 0.1mmFA o] PEHE SR PEs -70T deep freezerdll M F4%52
Al F -18T 2 -40Ce] WEA syt

6) P9 vy, Ag 9 ¥3
e wulE A 2 A o waE I v Aws e B
Yol A 7ha bEAREAY] o3 A& wHy)E AEETh 9
9% slicing(slicing, 3mF7, Ad7] A8)3 ntsg 247 2+ Ay, 6
0Ce d+A8, 1% CaCl: £948, 1% Citric acid* 2], 05% cysteine,
1% vitamin C, SO2 200 ppm, @3 4t&k 1% CaCl, 84& 60C=E 7p23}
dHe, 1% citric acid €94 60CE 7F238le] d+A2, 1% vitamin
CE&He 60CRE 7Mestd EFxgd 72 vy At F 50g8 &
polyethylene filmG0xm)S. 2 &3] ©]& 20T 2 5Cd AZsdr =2
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k-3
At @9 Aol YolA EAstA FEE GC(Shimadzu GC-15A,
FAHE vehd (RS e @

2) ¥ %3
CHROMA METER(CR-200, MINOLTA, JAPAN)E o] &3}

L=97.75, a = -0.49, b=+1.96°] A t}.

3) Ax9 =4
AZ71tE A& W3kE Texture Analyzer(TA-XT-2, Stable Micro
System, England)& o]-&3le] =33t c)

4) 5 F4

A2 100 g& %45}01 450 ml®] Peptone water?}t 37 FH warring
blender= TASAA 1023 A3, AN 4 AgE Fod o
2t 23] 543t pouring culture methoddl] ©J3le] #48 Ao,
ol W AME-E HjAE= Uwk A7 Z2AHLOTE plate count agar(PCA), &2
R F%o] ZAHEORE potato dextrose agar(PDA), ol &#FF(coliform
group)5 4822+ MacConkey agar medium(MAC)S AF£3+%ith. PCA
E MACHIAI & 37ColAM 48A17F w3l s, PDAMIAIE 20Col s 72417
MENZ F A5 FHRAT o] W UAE AP AHgE )T 2 &)
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Az Hdole 111.9g0l eyt HZE FoE 71.57gutoe] dton Z7]9 7ol
b Bold4E AxAH Ax T FFY zolrl Ao ol nwte32d

2718 A7se Aol BT BT A% Buw
d vhee) dAY A % AF F5F BN L BRANSAYLS A

ol vk H7ldl #&3 vty FdE 2cm, S5cm, 10cm, 20cm 2 YA
He F& Adstd dxAz F olg 2T, 2T 2 A2dA AFsdA
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Weight (g

Fresh

Whole ecm 10cm Sem 2om
Cutting portion

1200”1
‘ Fresh & Dried

Whole 20cm 10cm 5cm 2cm
Cutting portion
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120"
B Fresh & Dried
100+
o 80
=
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=

Whole 20cm 10cm 5cm 2cm
Cutting portion

I95-3. Fie] dolo] e 4 vy 2 AxF ulse ZPgHa
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#5-2. Fdel Zold wg

(&9 g)
2k & Al xk o4
”iﬁg Fresh Dried Fresh Dried Fresh Dried
Whole 1119 7157 113.10 68.88 56.64 40.43
20cm 92.4 68.28 94.86 66.39 46.08 37.94
10cm 84.2 65.64 86.31 64.76 41.05 36.59
Scm 79.7 63.97 81.84 63.92 38.84 35.80
2cm 770 62.90 79.32 63.48 37.70 35.41
#* 5-3. FH Hold W vtg 4F 4 viEe FEFH
a9 %
AZIE 2T -2T A2
Z-74 55.9344 28,3899 11.4521
20-7 4 42,9188 23.4361 11.7105
10-7 2 44252 22.1058 11.6834
5-744 39.1640 28.0107 11.4733
2-74 36.3310 27.8723 11.8362
o 68.8296 68.0187 64.9962
20-vhi 69.3585 60.8536 63.7029
10-v}% 68.4606 69.9024 63.3453
5-ul% 68.7590 68.9349 62.5266
2-vhx 67.3072 70.9403 63.7680

* A% 5d &
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SR vhES 12 AYE F A R A vleTe Bod FEE oA
s RS AAT A FEFENE 08T nYEAM ARAYE ke
ol iy Aoz gadrt

Wb Bedd 2 gEAR A Az whe Fdo #d Y
SR B A mE vteid AHdaFHeE zAEAE v AN 28
HollMe A 2347t g4 958 2oz gdsdey AHF 4o d
mhe lEERY &4 350 Fgad" Ao BeHd B4 2
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U ABE 2= Fusarium oxysporum, Aspergillus
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SR

94

=

=

u}
spp, Botrytis alli, Penicillium spp, Stemphylium botryosum, Embellisia

alli, Erwinia spp, Pseudomonas sppS 2.2 28 A



oxysporum < EFAAGHE YT

=
oA &AAM AF T &4¥AE T3t AYgstd EHete ALz vhs,
&

YhE W% e

1A

bl AR G} vhed A%F AR FEeol RAE 9%
ZAFE) A3 vhE g 35-45CeIA 6ATHA BAR A% R 649 AFF
FE4E NuAAW 5 2 A%E F 5TAS 2o AFEI) ¥ ARF
e VAR FR4E REE G347 dgow AL BAGAAE &

B 2845 1 &% $4aa0

oZ

to
+x g

£ 5-7. AY7F AR visdd WAL Fasd A 4T

A ex Total microbial counts (CFU/mL)
kiid A% 6HEF

A 28 10° 355 10"

® 46x10° 2.4 10/

40 55%10° 1B 10"

s 6.3% 10" 33%10°

2) FAA

¢A vhel ol AV o2 AN AxY F ALHUN FA
o WEg FASD s R A vhEe 20N HAge s gL

== =
Ay A2 AFSHAD wtE F9 AnFPoz AAAYT} ARANYE
Fo Hlste) R go] wokh o9} e ANET AAXNYE
= AxAA A3 AR F FE7 @A fA299E A EHs}

-
g 4 e Ao ARHAT.
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E 58 A A vhee A% F ALE(HY 0 %)

o A2t o4
T-#-(cm)
s Fil & | &%) | Rigg F 3ol &
2 577 | 252 | 369 64.7 492 23.33
5 400 | 556 | 883 74.3 533 114
22
A 10 200 | 288 | 771 72.3 30.0 75
Az
20 12 | 113 | 705 797 60.0 13.1
5 295 | 44 | 431 65.1 75.7 3.0
2 662 | 660 31.0 68.3 50
2| FDAA Q) 682 | 720 73.0 66.7 8.7
Az 5 B0 | 825 | 675 473 66.7 77
10 350 | 825 | 600 66.7 100 3.3

4. 25 2 WAT vhee §%0 A% A7

1) 458 =9 247 AFA=
e 237 ARG AT AgR dxoA 1A d7A Ad KAt o)

52 78 F¢ AN P TIE T olF Feod 13U A 944
Adstn AT AE ¥ FHEe AY(TZORYE dnidut)E
& & Iskgd Fahxd o] gob 0TS ALAZILA dustd 153

ddxE Pt ddAH} B vhge YE= ISOCELLAMIA A=
AAZ Gt AFAAHE CAAZA2HE o] gt AFag o] AL

BTk ARE 15kg TH2Y AAEAR 0m & 4 DA} st
& CARY | ztzh 64AH4 18t & N2 generatorE o) &3t &2 9
A87t2 24% 2dsdd. vhsed CAAAS Ystd Hesdd 747}
2z2de 248 020 CO2: N2= 2: 503, 20 7: 91, 20 9: 89, 4 5: 91, 4

789, 40 9 879 6xHeE FAFHATE A 12719F FYRLELS AL
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Agel 75 142%010 e CAAZY 49 58-66%TFLE A2 A%
Hl8) 41-46%T S Ueden & AL AgTe ¢ 31.3%1U

on CAAZTE= AX ATl sl 66-80%e] #2 FEE HATHE
5-9) CARF o TFRL R BoAe g st B FEHLE
02/COZ/N29l x4l 2/9/89°I1 ™A F7F 53%=2 7Hd <%xn HaAed
02/CO2/N28l =4 o] 4/7/89°10d F7F 203% 2 #Etovt S30s 2 7
&l A FHdle Ae7ite] Hole FiA & AT ATHY
o 58 A2AF 9 CAMGA whEe s AFAUY] ddgEe o
go] & oz AL

i 59 CAA% nte9 F#AA 2 B2 E A7)

e FAHAL0%) 73] £(9)

6714 12704 6714 12704
ALAZ 0T 8.2 14.2 115 31.3
CA: 02 CO2: N2 = 2: 50 93 46 6.5 7.2 22.4
CA: 02: CO2: N2 = 2: 7: 91 4.2 5.4 78 25.2
CA: 02: CO2: N2 = 20 9: 89 38 5.3 75 23.6
CA: 02: CO2: N2 = 4 5: 91 5.3 6.2 6.8 21.3
CA: 02: CO2: N2 = 4: 7: 89 49 5.9 85 20.3
CA: 02: CO2: N2 = 4 9: &7 54 6.6 8.1 24.2
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A wieg V1A BHd 3 AYuiEe kg YR, FA3 5L 200g
GA= o] 0.lmmFAL PEHEo® WA -70T9 deep freezerdl Al
TE5 TAAZ T -18T ¥ -40T9 W5 AHE A4 AAsAHAN Fr|xoz

O FAL 2AMEAUHES-10).

¢

9E ALY A80Ee 349 A% F FLL Az0)9 was

[e>]
AA
EAA (L 27)A0] vd 3%AE R FES HAGAL o $EL A

F6AgelE fastl FAEYoE A% 1249 Folt 8% HE Aol
AT ARE A% PHLF x/09 Wld 8% HE 2%n 4% 649 F
S fAre

TEe Bt ¥E AGEAY vhES 4T WA el g g Ed
F dripe] 2AE&S =AY BE -18TAAM AW B A% 3749
Fol= vk FF diste] 0.18%clA e A 674E Tl 0.22%, A
T 12708 FolE 026%E UERAT. -40TAA AFsqE A4S w2
R OBEREIE -18Cel HlEe o AYod 1 Hole AX FAIT

drip9] A& -18T AR whso] Hlste] -40TAA AAsHW

Aol g HA wAsA @W A% AFHAD vhse FAL B
$Hoz wasgd v -18C ¥ 40T wFolN A Fdol wwA %

fol
rok

Ao ARG 53 40T AHAR A% -18TAN A%

AR whgdl wshe] Mol thh $4% Ao by

Heg 61U UF A T AE 9

o, ARE WELE L47olQon #% 39FE Ao A%, A4e

@ Ae 1392 H5HF sl Yot FeoAd A%, A4H 49 o

urhE tha ugth WEuse % 1
A L, ‘a'gtel Weh 8 Aoz vdenten, 8o %, Adae

Aol geel Ao dstel ZuAe Wasl AU @W R whse

£ AgE Subse 499 S48 23 Uy

ol
bl

=
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£5-10. 99 vhsel $EAIF £

K A4 AE Drip(%)
o
C 271 3742|6704 (12709 7] |34 [67h L (12709 | &=7) 349|649 (12712
-18 1 1097+ 096 | 0.92 1 1092«{090| 0.8 0 018 | 0.22 0.25
-40 1 0981098 | 0.9 1 094 1093 | 090 0 0.12 | 0.18 0.22
* 1 Z71gke dig ddiA
£ 511 34 vhiel YEADE B £
AFeE T
271 | 3704d | 6788 (12709 | 7] | 3A4Y | 670¥ | 1278
-18 1 093+ | 0.92 0.90 1 0.96% 0.93 0.87
-40 1 098+ | 0.98 0.93 1 0.94x 0.94 0.89
* 1 Z7|gkel digk g A
#* 5-12. vtEe dlF 2 AT FE AL AL A
A%, 34
qHE L AF 3E A dE AT
A 4T
ave 2.49 1.47 1.13 1.39
std 0.20 0.25 0.25 0.33
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#5-13. vhee] 8% 2 HEBE AgA BHA wal
&2 4T
VRS e 4 [ Ay AT | as 0 fas as] LT
ave 84.10 72.11 54.68 84.10 72.11 65.46
- © std 1.08 2.26 4.18 1.08 2.26 2.19
ave -4.19 -4.35 250 -4.19 -4.35 -2.76
) std 0.27 0.42 240 0.27 0.42 0.57
ave 24.07 26.45 25.62 24.07 26.45 27.69
P std 0.91 246 3.66 0.91 2.46 2.37
ave 0.00 11.98 2949 0.00 11.98 1875
@ std 0.00 3.04 447 0.00 3.04 2.56
ave 10.00 0.29 6.75 0.00 0.29 1.38
@ std 0.00 0.25 240 0.00 0.25 067
ave 0.00 2.36 3.82 0.00 2.36 4.01
® std 0.00 267 1.75 0.00 267 1.95
ave 0.00 12.35 30.61 0.00 12.35 19.35
< std 0.00 3588 4.48 0.00 3.58 2.35
ave 24.34 . 26.68 26.33 24.34 26.68 27.77
chroma
std 0.93 254 357 0.93 254 247
ave -1.40 -1.41 0.77 -1.40 -1.41 -147
hue
std 0.01 0.02 1.31 0.01 0.02 0.03
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F5-14. Ha @ vhsel AF 2 A5 A4 BEHA Wz
& 4T
AEEATE ) s a0 s aw| NET | ay a e s LT
ave 54.15 39.29 37.13 54.15 39.29 35.22
- std 0.28 2.15 0.28 0.28 215 0.39
ave -3.31 -9.84 -6.07 -3.31 -9.84 -8.72
) std 0.04 0.06 0.35 0.04 0.06 012
ave 17.04 3.93 10.71 17.04 3.93 4382
° std 0.19 1.42 0.21 0.19 1.42 0.30
ave 0.00 14.86 17.02 0.00 14.86 18.93
o std 0.00 242 0.52 0.00 242 063
ave 0.00 6.53 277 0.00 6.53 541
@ std 0.00 0.09 0.33 0.00 0.09 0.12
ave 0.00 13.12 6.33 0.00 13.12 12.23
@ std 0.00 1.56 0.05 0.00 1.56 0.40
ave 0.00 20.88 18.37 0.00 20.88 2318
o std 0.00 2.72 0.45 0.00 2.72 0.51
ave 17.36 10.65 12.32 17.36 10.65 9.96
chroma
std 0.18 0.52 0.29 0.18 0.52 0.12
ave -1.38 -0.38 -1.06 -1.38 -0.38 -0.50
hue
std 0.00 0.12 0.02 0.00 0.12 0.03
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2) %bE bl £%710 4% JlEaT
E

W vhsel 4%

el w2 FAARE 2AAL, 2) vhEFAY A nE uiF F
2 NSEA(EE, AdE, A4, o, ndEF) o, 3) dxg g ne
FAWstzALE 3

7H ey 2 Tl daAd wE vaF 358
mhEel ute] gy 9 x3le] mel wy$ FAuse] 23 BAE 2m
e BFEE 2ASEL ZANIARE Aad AND §Eobs, 33
T vhE, 2dEnkE, okl vhgellon uta wWe dwtrow s
AAL gl Eudle HHTIIE AESE LGEAA SuvE Ak
thoEeE 0T, 10T, 20CA WASEN Fr14or 5F3&S BAsd
W 1AL Eubslel] W) ke ARE TFES ®A AR
mhEe A R F e A st Afol ot

E 515 A2k ool ke gy 3 N F R LEe] B2 354 W)

49 COml/kg.hr

e S on FA 1D
ot 5 oy WA e ; 1 ; -
0 26.6 14.3 10.8 8.2
& vy 10 . 46.7 37.8 38.6 41.3
20 129.2 112.3 127.3 156.5
0 30.9 174 15.5 9.8
7] Al e} 31 10 66.9 59.5 130.6 48.0
20 152.7 155.2 201.4 194.6

%4 COml/kg.hr
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Rk W = 5 133'1717J(°—1)3 -
0 54.2 232 294 47.2

& vy 10 70.7 81.0 103.7 162.1
20 239.2 148.8 131.7 2152
0 725 26.0 37.1 64.3

7] A et 10 107.6 98.3 105.6 1975
20 258.0 176.6 161.6 2524

- 438 -



& 5-17. =% vhz9 H3 Ay

Ao W& 5583

@ COml/kg.hr

; _ TA D)
3] A 2w - 1 - -
0 15.3 95 10.3 125
£ Hhy 10 62.3 52.4 62.3 67.8
20 139.2 91.3 108.8 177.3
0 320 50.3 9.7 10.1
7] A et =) 10 62.8 61.7 62.8 708
20 183.0 168.8 2258 394.6
E 5-18. 29 F vlEel vty uy vl & B2 co WE $E5S
H g}
& COaml/kg.hr
a3y 9x 2w A7)
0 1 3 5
0 279 105 15.1 16.6
£ vy 10 544 96.6 97.7 116.6
20 9.8 70.0 1274 261.1
0 61.3 29.0 169 17.7
7] Al e} 10 -804 128.8 105.7 1101
20 202.9 166.7 2106 540.8

) wey 92 Adxde e wys FAds
71 Al ofs) wrEe & 7}y Fwibe 4 Ad
(slicing, 3mmF7, 7] Ab&)ulE 50gS polyethylene film(50 xm)S 2 X

el 20 °C, 5 °C 2 0 Coll A% F FAWIE DAL

A BACES €39 2
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® 5-19. 20T 5¢ AF¥ £4dwst
Firm- Color Sensory evaluation | Siorage
Treatment ness life(day)
(g-f) L a b Appearance | Off-flavor Hetday
FrlEl &4y 13.08 | B0.67 | -2.98 | +18.21 5.0 50 6
1A | 936 | 79.06 | -2.60 | +18.80 35 4.0 4
Slice | &gty 473 | 8163 | -3.04 | +15.84 45 5.0 5
7iAEks] | 388 | 79.69 | -3.05 | +14.28 35 4.0 4
¥ 5-20. 5T 219 AF$F F2ws
Firm- ;
- : irm Color iensory evaluation Storage
reatmen ness - .
L | a b PPEA™ | Oft-flavor |life(day)
(gD rance
ErlE| &uky | 1351 | 8653 | -2.67 | +20.11 35 35 35
71Aerg] | 1019 | 82.01 | -2.15 | +24.35 3.0 3.0 21
Slice | €4y 3.84 | 8664 | -255 | +14.91 35 35 26
Z1A8rg] | 411 | 86.74 | -2.79 | +14.63 25 3.0 19
# 5-21. 0C, 8¢ AZF F2dds
Firm- Col S luati
Treatment o olor ensory evaluation l?fto(iiage)
g-f] L a b |Appearance| Off-flavor |11€\day
Eulg | &by 1373 18640 | -2.65 | +20.04 4.0 4.0 35
Z1ArE] | 11.05 | 80.29 | -1.78 | +24.98 35 35 25
Slice | &uly) 335 | 8558 | -3.18 | +16.33 35 3.0 30
ZIAEs L 432 | 8440 | -2.49 | +17.82 35 35 22
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) vhE F90 QA B vy $AZE T4 Ag
MEEA, F5F, 2809F) 2 Fa uls5e giidoz 74 2 & uy
T4E AX 72+ Brks A2 5088 polyethylene film(50 xm)2o. 2 A3
20°C,5 °C 20 °Coll 443 F A%4d, 2¥E, ATwst 2 oo

SHAEE 2A AT

i 5-22. 20T 5¢ ¥ 3w

Colo . Total Sensory
‘ oor Firm- |microbial| =valuation Storage
Treatment nesSy | GoutS | Appea | (e | fife(day)

L a b gD (CFU a
/mL) | rance | '&VOr

b 1 &EHke] 18453 -3.26 [+19.28| 1620 |24%x10V| 20 25
717 1 83.30 | -2.99|+20.67 1 1691 [35x10"| 20 25
Aab | &ubs) 18776 | -3.09 [+20.90] 1363 | 1.0x10° | 4.0 45

=D |71 ] | 86.99 | -2.51 |+21.08] 13.04 | 46x10° | 35 3.0

AMab | &bl 187.36 (-3.47 [+21.79] 1301 | 28x10° | 45 45
(F%) 71499 86.27 | -2.76 | +21.66| 12.82 | 55%10° | 25 25
Mgt Eure) 183.09 | -393 142164 1809 | 16%10°| 40 4.5
= Ak 18275 | -2.96 [+23.47| 1627 | 63X10°! 25 25

B e > N e = T = N N N
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® 5-23. 5T, 2194 A#ZAZ AW
Firm- |microbial Storage
Treatment ness counts | Appea Off- l\ife (day)
L a b (gD (CFU - fl
/mL) | rance | ‘avor
b | &ury 8156 -297)+2097] 1734 | 1.8%10°| 4.0 5.0 25
7V A8 [ 80.16 | -1.77 | +23.27| 1475 | 2.1x10° 35 3.0 22
AAb | £y | 7558 | +8.15 [ +1565| 1251 | 2.0x10° 4.0 5.0 26
28 Q1 (7] AlBkT | 86.42 [ -2.88 (| +21.04] 13.63 | 64X10’ 20 35 20
AAr | &uby] 184861 -2.00+21.96] 13.22 | 2.8%10° 5.0 5.0 28
(%) |7] A2 83.32 | -2.08 | +20.81| 1326 | 3.1x10° 4.0 35 26
A | &by | 8353 (-299(+20.82] 17.05 |50%x10°| 4.0 5.0 28
(F=4) |71 A9 1 80.33 1 -2.10 1 +24.121 16.12 | 3.0x10°| 35 3.0 22
¥ 5-24. 0T, 28¢ AZF 493}
Col . “otal Sensory
Teatment oo Firm microbial |__evaluation |Siorage
ness _ | life.day
L a b (g9 counts | Appear| Off .
CFU/mL | —-ance | flavor
2t $£ury | 8279 | ~250 (+20.17| 17.05 | 3.0X10° 50 4.0 35
71 A e s | 80.18 | -2.09 [+22.72] 1461 | 4.7%x10 2.0 3.0 25
AAr | &ure] | 8785 | -2.82 [+20.59) 1535 | 54x10° | 5.0 4.0 35
28 [ 7] ARt | 86.76 | -2.15 | +21.13| 1346 | 7.8%10° | 4.0 4.0 32
A 4t $=dts] | 8661 | -3.37 |+22.68| 14.17 | 1.3x10° 5.0 4.0 35
(5F) |71 A8 | 86.75 | -2.72 (+2256( 12.77 | 3.0x10° 3.0 4.0 30
A Ak £uks | 8411 | -3.88 |+21.89| 17.35 | 55X 10° 4.0 3.0 30
(=) | 71418k | 82.19 | -3.11 | +24.47| 14.05 | 8.0x 10 3.0 3.0 28
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) A Aggel e we vtz EAWE
At A rheg & de 2AYe AR AgAiaEgr] A8 F citric
126, cysteine 0.5% 2 1%, CaCly 1%, d&i4k3l4, SO, 200ppm % 300ppm,
U= &, ascorbic acid 1%, hot water(60 °C), gluthathion 1%% 30% %o}
dipping 3% E71& AAT 2+ A& 50gS polyethylene film (50 zm) ©.
RO 2 CCAM 29F, 5 CAM 3F & 0 °CoAAl 45 =k A3
FAWUSE AT o AH 50-60Col A M@t o] W wrAy

Treatment (2d2a(_37,c %) Glday, %) (8day. %)
50T Os 100 100 0
30s 20 60 0
60s 20 60 0
90s 20 40 0
60T Os 100 100 0
30s 20 40 0
60s 20 40 0
90s 60 20 0
70°C Os 80 100 0
30s 80 20 0
60s 100 20 0
90s 100 20 20
80T | 0s 100 100 0
30s 100 60 0
60s 100 60 20
POs 100 60 20
NTC Os 100 100 0
30s 100 60 0
60s 100 80 20
WNOs 100 80 40
100°C Os 100 100 0
30s 80 20 0
60s 80 20 0
s 80 40 0
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¥ 5-26. 20C, 29 A & FZWs)
Color Total Sensm.'y
. Firmness | microbial | evaluation
Ireatment (g - 1) counts
& Appea-| Off-
L a b (CFU/mL)
rance | flavor
Untreated 86.100.55 |-2.94+0.74 [17.80£1.68 | 4.69+044 | 2.4x10' 35 4.0
Hotwater(60C) |8552+1.61 |-3.01£055 |1565+1.90 | 4472075 | 14x10° 4.0 45
1%CaCl; 85821 1.06 {-2.8810.25 [1852+234 | 4551040 2.1x10 40 4.0
1%Citric acid 86.90%0.82 1-3.44+0.29 [18.13+050 | 4751056 | 9.8X10° 4.0 4.0
0.5%Cysteine 8571166 [-3.23+£0.45 1741278 | 4841078 | 2.7x10° 45 4.0
1%Cysteine 83.74%2.11 |-2.59£0.55 |16.80+2.24 | 459+0.84 | 14x10° 45 4.0
1%Ascorbic acid [81.671453 |-047+153 {1893£205 | 425+0.28 | 1.7x1¢° 25 3.0
S50z 200 8498+1.64 (-273£1.20 {19.13+166 | 484+057| 1.1x10° 3.0 4.0
SO; 300 85.8711.45 [-2.57£0.30 1624230 | 510048 | 9.2x10 3.0 4.0
Rk R i S 84.85+3.05 [-251£0.71 ({17.90+2.17 | 4451092 | 80x10’ 3.0 4.0
1%Glutathion 8555+0.26 |-3.060.43 |1844£2.10 | 458+024| 20x10° 25 4.0
Galic juice 7782%398 |-2.97£0.76 [24.05+230 | 448+£0.13| 74%x10° 0.5 3.0
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#E 5-27.5C, 21d A% F F4Ws

Color Firmness m;Ic‘?(t)glial esgﬂfao%n

Treatment L . . (g - ) counts ADPea Off-
(CFU/mL) rance | flavor

Untreated 8597085 |-2.71+013 |2063+1.14| 4542094 | 30x10° | 25 | 25

Hot water(60TC) |85.56%1.21 |-2.33+0.35 [19.70+£059 | 3.84+065| 95%10° 05 0.5

1%CaCly 85.7611.56 |-2.30£0.49 [17.0613.15 | 434%0.16| 66x10° 25 1.0

1%Citric acid 85.3312.53 [-2.41£0.50 |17.91+358 | 4551024 | 1.4x10° 25 1.0

0.5%Cysteine 84711124 1-2.78£0.20 {19.10+2.75 | 461+044| 25x10° 3.0 25

1%Cysteine 86341087 |-264=0.30 |181811.00 | 407+059 | 85x%10° 3.0 25

1%Ascorbic acid |83.78+2.85 |-2.12+050 (2061 +£1.69 | 3.72+0.16 | 37x10° 25 2.5

SO, 200 84.2410.58 [-2.11%0.07 |20.08+2.68 | 471021 | 1.3x10° 3.0 1.0
SO 300 86.80+0.45 |-2.75£0.39 {196211.09 | 412£068 | 56x10° 3.0 1.0
At st 85.3010.40 [-2.26£0.50 |17.95+1.04 | 422052 | 24%10° 3.0 1.0

19%Glutathion 86.0011.12 [-2.84£0.43 {19.96%0.78 | 410+£0.75] 48x%10° 25 25

Galic juice 77.5413.96 {-2.34£0.58 |2448+3.78 | 3.21+067 | 1.3x10° 05 1.0

S

5 947 9% Ay #F d7E £Pstdch B9 FE licingdt vt
% 44 £EF A, 60T d4A48, 1% CaCl, £9x2, 1% citric
acidx &, 0.5% cysteine, 1% Vitamin C, SOs 200 ppm, ﬁsﬂﬁﬁ}% 1%
CaCly §H4& 60CTE 7h3le d=A2, 1% Citric acid £94¢ 60T 7}
<38t A e, 1% vitamin CEAL 60CE 7F25te] A5 T=
Hrel A & o]& 20T 2 5Tl AZsAA EA WiE 2AEY

ot A WE FH9 #Hrle #5390 £297) Huter colormeterS o]
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4% L, a b3k, 258 ZA&Un, iz} #BA3S phenolic HFHEY F,

20Co] AFF A AA3Y F FAL vuwstd 1Ly 1% Citric acid &

2 7hestel d4A g9 1% vitamin CEHE 60CTRE 7H238lo €<
A g Fo] Fho] thE Aol Hlste] FHo] YT Aoz UEHET
oj9} 2 AFL 5TAA HAHHL W FAsH2H, 60T d+=2
T AYsA 449 1% CaCl, €95 60CE 7H238te] AHstdd 74
= oE AT HlE - a8 et

[e]
5

¥ 5-28. HA& 7HE AEE vlse #F5HIF (20T, after 3 days)

. Overall . Off- Storage

Treatment accep- Color | Texture flavor life

tability (day)
Control 3.6 3.9 8.2 79 2
Tap Water 36 39 55 4.0 2
Hot water (607C) 9.8 9.9 96 9.9 4
% CaCly 8.7 7.3 10.0 3.8 3
1% Citric acid 3.9 3.6 9.8 9.5 2
0.5% Cysteine 5.1 6.8 7.5 54 3
1% Vitamin C 53 5.7 6.0 7.0 4
S0: 200 ppm 5.2 5.4 9.9 8.4 3
A 4ksh 44 6.2 53 27 1
Hor water (601C)+ 98 | 89 | 100 | 95 | 4
Hlot water (60T)+ 9.7 100 | 98 | 100 | 6
Hot water, (60T)+ 9.1 93 | 90 | 91 5
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# 529 A4 7tE AR ke #%%¥7E (BTC, after 14 days)
. Overall . n Off- Storage
Treatment accep- Color | Texture flavor life
tability (day)
Control 36 3.2 54 1.4 9
Tap Water 2.1 2.3 2.7 1.5 8
Hot water (60TC) 5.1 3.7 5.3 1.7 14
1% CaCly 05 04 1.1 1.1 7
1% Citric acid 45 4.1 7.1 2.2 10
0.5% Cysteine 0.8 07 1.1 15 7
1% Vitamin C 2.0 2.0 2.6 1.1 8
SOz 200 ppm 07 0.7 14 1.3 3
G g 04 0.3 0.7 0.7 7
Hot water (60C)+1% CaCl» 46 45 4.3 40 11
g{gé water (60C)+1% Citric 5.1 55 59 59 14
ot water (60T)+1% 48 48 | 49 | 43 13
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£ 5-30. HA 7FF HEl® vrES color M8 (207)

1 day 2 days 3 days 4 days
Treatment
L a b L a b L a b L a b

Control 7656 |-3.04 |+17.33|77.37 |-2.03 [+17.59|7549 |-1.77 |+23.24
ontro +1.73140.75 | £3.00 | £1.72 | +0.59 | £2.45 | +1.89 | +0.50 | +1.71

7664 {-305 [+14.17{76.18 [-2.58 [+21.26(7325 |-1.12 |+21.32
Tap Water 1479 |+1.23 | +350 | +102 | £0.27 | +132 | +199 | +1.34 | =394
Hot water 76.86 |-4.02 [+19.70[7371 |-2.36 |+15.11172.72 |-1.24 {+17.02172.39 |-1.00 |+16.73
(60C) +1.30 | £066 [£355 |+2.06 | £070 | T264 | +002 |+1.23 14464 | +380|+032 | 165
19% CaCly 7753 1-333 (+17.10177.05 {-2.04 (+18.75\76.13 |-153 [+20.20

+1.01 | +1.40 |*347 {+1.34 {7088 |+2.50 | +0.55 | T0.95 | =546

e aid 7788|326 [+167217763 |-264 |+17.06/77.27 |-2.26 [+20.09
1% Citric acid ) +0/94 | +0.98 | 351 |+ 160 | ¥ 110 | +433 | +2.47 {+0.85 +1.77

oo |87 |-283 |<14.26|7676 |-222 |-17.48|75.81 {-1.44 |<10.34
0.5% Cysteine | y560 15070 1+175 |+ 166 | 4092 | +4.03 | +1.89 | +0.88 | +3.94

tami 7754 |-3.02 |+15.21|74.28 |-192 1+16.61]77.42 |-291 |+16.48
1% Vitamin C |+10p | +0.98 | +1.73 |+ 1.14 | =077 | +319 | +1.63 | +0.69 | +311

. 7886 |-3.39 |+16.65(7688 |-232 |+19.94|7624 |-253 |+21.55
502 200 ppm | 3763 | +0.43 | £2.05 | T0.82 |+ 053 | +351 | +082 |+0.43 [ +251

As s 7798 |-311 |+17.89]7444 |-141 |+1456/7054 |+6.83 1+12.95
def kst +191 {+0.70 [+2.46 | +502 [+£203 | +258 [+ 161 [+1.38 [ +1.93
Hloy, water 7506 |-329 |+17.957407 |-151 |+17.88|7396 |-1.61 {+24.17\72.86 |-1.77 |+20.59
i, 4229|4119 | +2.88 | +1.03 | £1.26 | +543 | +1.81 | 0.68 {+3.60 | 279 | +1.21 | 3.4

oL ater o |76:00 |-316 |+14.14]7593 |-3.43 |+18697462 |-1.62 |+1153(7012 |-195 |+16.29
© Citric| +549 | 057 | +2.06 | +262 | 054 [+ 181 | +196 |+ 141 |+224 | +472 | +103 | +350

acid
Mowwaler 17547 |-252 |+1456(73.06 |-199 [+1397|7436 |-227 [+18.03[7223 |-223 |+19.18
GOL11%8 | 4374|195 [+340 | 137 |+0.88 | £387 | +5.73 | ¥ 1.28 |+ 158 | ¥ 141 |+0.71 | +220

* Initial : L; 77.25£1.73, a; -4.25%0.66, b; 18.28+3.94
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# 5-31. #HA 7tE AEE 959 color ¥3 (5C)

7 days 14 days 21 days
Treatment
L a b L a b L a b
Control 7759 | 235 | +15.14 | 7456 | -145 | +20.88 | 7161 | +3.44 | +17.79
+1.04| +078 | £379 | £275 | £1.04 | £2.46 | +223 | £4.05 | £500
. 7507 | -3.01 | +1827 | 7176 | -1.85 | +2154
Tap Water Y085 | £056 | £337 | £1.95 | +068 | +453
- 7456 | -278 | +1573| 7224 | -2.49 | +1896 | 7187 | 132 | +22.88
Hot water (60C) | 1056 | +7.08 | +496 | £4.45 | +1.11 | =388 | +3.00 | =697 | + 181
7631 | -2.81 | +17.11] 69.00 | +258 | +17.88
1% CaCl 181 | +049 | £173| £2.14 | +224 | £2.29
N 7450 | 155 | +1379 | 74.14 | -2.46 | +22.36
196 Citric acid +343| £172| £492 | £203| 2082 | £2.60
- . 7707 | -1.69 | +14.06 | 70.65 | -1.89 | +22.47
05% Cysteine +301 | +151 | £266 | +481 | 2069 | £2.71
. 7341 | -029 | +1270| 73.10 | -150 | +22.89
1% Vitamin C F1.07| £147 | 2400 | £157 | £124 | 255
: 7755 | -254 | +1636 | 7151 | -057 | +23.39
SOz 200 ppm +1.13| 096 | £460 | +1.60 | £0.96 | 435
AL g 7586 | 292 | +1761| 7361 | -0.44 | +2071
Asfabsts +085 | +081 | £273 | £1.27 | +153 | £3.22
Hot water (60°C) | 74.32 | ~2.27 | +1334 | 72.00 | 230 | +1831] 7271 | -0.97 | +2275
+1% Citric acid 4355 | +1.38 | £315 | £365| +1.13| £203 | +143 | £0.64 | £1.40
Hot water (60°C) | 7274 | -122 | +13.18 | 7457 | ~2.08 | +16.66 | 7056 | -0.68 | +20.99
1% Vitamin C 172 | 152 +343 | £2.05 | +057| £519 | £3.11 | 060 | +1.87
* Initial @ L; 77251173, a; -4.25+0.66, b; 18.28+-3.94
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% 5-32. A4 71 AY¥ vls9 Firmness (20C)

Storage (days)
Treatment
1 2 3

Control 566*0.57 494047 45610.40
Tap Water 6.25+£0.91 507%0.31 469%0.44
Hot water (607T) 532x0.94 5.73*1.03 5.51%0.65
1% CaCly 5471158 484+1.13 4581041
1% Citric acid 6.431+1.68 477040 5.26=0.96
0.5% Cysteine 6.00+£1.22 487+0.55 52510.57
126 Vitamin C 5.15%0.62 3.79%0.21 558*0.79
SOz 200 ppm 573+0.68 522%0.55 5041052
G R 599%+1.29 4.74£0.49 4.77£0.45
Hot water (60C)+1% CaCl 6.4611.01 5431046 4.77£0.48
Hot water (60°C)+1% Citric acid | 6.32£0.92 5.05=0.40 4.99£0.18
Hot water (60TC)+1% Vitamin C| 7.16£1.45 550+0.42 541£0.49

* Initial: 6.88+1.55
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% 5-33. A4 7HE Hg¥E vE9 Firmness (5C)

Storage (days)
Treatment
. 7 14 21

Control 517+1.68 6.36+1.53 5.67%+0.34
Tap Water 7.22%11.00 4.80+0.49

Hot water (60C) 6.25+0.57 597*0.75 5.37%£0.36
1% CaCly 6.13+1.08 5.08+0.47

1% Citric acid 8.071+0.46 558%0.72

0.5% Cysteine 6.47%1.50 4.971+0.38

1% Vitamin C 6.22+1.12 455%0.36

SOz 200 ppm 5.66+0.96 451£0.39

2 &) Ak 8} 4= 7.8410.47 485052

Hot water (60°C)+1% Citric acid 574+1.17 6.32£0.77 6.29+0.32
Hot water (607C)+1% Vitamin C 6.190.94 6.3510.97 6.4111.04

* Initial: 6.88£1.55

E 534 HAx 7tF Ag¥ wE9 phenolic compounds (mg/ml)e] &k

(20C)

Storage (day)
Treatment
0 1 2 3 4

Control 8.92 10.780 | 13.827 | 15.075 | 19.602
Tap Water 10224 | 15218 | 16.137 | 18.084
Hotwater (60T) 12.683 | 15.239 | 16.030 | 19.025
1% CaCla 10887 | 15260 | 15849 | 18511
1% Citric acid 10576 | 14.341 15175 | 20.575
0.5% cysteine 10972 | 14576 | 15100 | 19.388
1% Vitamin C 10.908 | 14.865 | 16405 | 18747
502 200 ppm 10854 | 18704 | 18.832 | 20.426
) aksl4 9.967 25.184 | 257708 | 18.822
Hotwater (60T)+1% CaCls 10.277 | 10.181. | 10.491 18.287
Hotwater (60T)+1% Citric acid 11.143 | 14.555 15.774 18.939
Hot water (60C)+1% Vitamin C 10608 | 15175 | 16982 | 19.239
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E 535 #HAa 71E AH=E® wEe phenolic compounds (mg/ml)e] &

(5C)
Treatment Storage (day)
0 7 14 21

Control 392 40.509 135632 12.245
Tap Water 27.719 18.754

Hotwater (607T) 26.863 15.849 10.384
1% CaCls 23.784 16.205

1% Citric acid 27.366 18.697

0.5% cysteine 22.939 16.811

1% Vitamin C 29.270 20.821

SO, 200 ppm 23.431 19.021

iR A 26.735 12.498

Hotwater (60C)+1% Citric acid 29.334 16.918 11.250
Hot water (607C)+1% Vitamin C 27.837 18.843 12.694

E 53 Ha F A" vise 234 A

Initial : 6.6x 10

Treatment 5T (21 days) 20C (3 days)
Control 2.6x10 3.8x 10
Tap Water 9.3x 10’ 2.6x10"
Hot water (607T) 9.8 10" 35x10"
1% CaCly 8.3x10" 5.0x10'
1% Citric acid 1.3%x1¢° 2.8%10°
0.5% Cysteine 1.4x10" 8.3x10"
1% Vitamin C 1.6x 10" 15x10"
SO, 200 ppm 3.4x10" 7.2x10°
Gk g 8.7x10" 2.0%10°
Hot water (60T)+1% CaCl; - 2.3x 10
Hot water (607TC)+1% Citric acid 35x10° 2.1x10"
Hot water (607C)+1% Vitamin C 57%10° 1.3x10"
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& 5-38 vhEo AR FHEA

gL 3
A9 B LR (Brix) PER RO
A 435%1.2 60.37+0.62
g ut 26+15 61.22%0.22
o2& 410+038 62.17+2.97
At 30.1:04 59.59+0.54
BEAA 39.2%0.6 63.38+£0.32
FEAA 33.0+0.7 68.17£1.10
A7k
b oL 39.2+0.8 63.89:1.02
A Ak 23 Q1 Ak 37.1+06 65.11£0.60
# 5-39. 8/ AY viEe B3R, FETFH(%)
2 o dE Brix F B F (%
A o+ d 3.41 45 60.37£0.62
= 6.79 40 61.22+0.22
121 L > 5.30 33 62.17£297
F g A A 8.10 39.5 59.59+0.54
3R A 4.08 40 63.38+0.32
F9 A4 13.35 32 68.17%1.10
qd 5o 7.32 39 63.89+1.02
At 2504k 5.69 39 65.11£0.60
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T 5-41. 94 vt AAL L u

Az | A7 Color S
L a b dE

0 50.91 =052 | -3.43%£0.05 12.41£0.44 0.00 X
1 4726%£0.14 | -3.79%£0.03 10.62£0.46 4.08 X
3 47.05+0.36 | -3.89*F0.06 11.29+0.22 4,06 X
7 4743+0.06 | -4.07£0.07 11.46£0.16 3.67 X

e 11 48.02+£0.22 | -3.88£0.04 11.46*=0.27 3.09 X
15 48.38+0.21 -4.09£0.08 11.66%=0.29 2.72 X
19 4863£0.22 | -396*=0.10 11.81£0.27 243 X
23 4843*0.14 | -3.78%0.17 12.22+0.29 2.52 X
27 48.97+0.37 | -358%0.18 12.72+0.32 2.01 X
31 4858 0.05 | -3.91£0.21 13.05=022 2.49 X
0 61.82+0.30 | -3.77+0.03 17.33£0.30 0.00 X
1 50.88+0.46 | -6.28£0.06 11.63£0.28 12.59 O
3 4777+0.21 | -838£0.09 10.00=0.12 16.51 O
7 47061028 | -896+0.02 12.10£0.20 16.50 O

- 11 4788+0.28 | -8.31+0.05 15.10£0.29 14.83 O
15 4846+0.33 | -7.31%£0.16 17.26+£0.14 13.83 O
19 4954*0.20 | -4.73=0.08 20.16=0.26 12.64 O
23 49.73£0.09 | -3.85+0.07 21.39£0.17 12.76 O
27 49691+0.17 | -3.20+£0.04 22.13+0.22 13.06 O
31 49.75%£0.12 | -267%£0.03 2291£0.21 13.35 O
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X 5-42. A=Y v vie(H2A%, o) MARR
Ao g tggri?]ge color ?r :‘%
L value a vaule b value dE

e 0 5727039 | -345+0.06 | 19.3410.16 0.00 X
1 50.57+0.08 | -4.27£0.02 | 15.16+0.03 7.94 X
2 4871%0.05 | -5.971+0.09 | 11.98£0.03 11.57 O
3 46511022 | -7.76+£0.08 | 840+0.16 1594 O

4T 0 59.71%£0.02 | -3481+0.06 | 20.37£0.06 0.00 X
1 48.31=0.08 | -7.15+0.07 | 10.18£0.10 1573 O
2 44172007 | -969£0.07 | 57410.13 22.23 O
3 41992020 | -1025+0.11 | 4.10£0.22 24.99 O

10T 0 59.95=0.09 | -34610.03 | 20.36+0.12 0.00 X
1 46.08£0.11 | -9.08+0.12 | 7.10*+0.14 20.00 O
2 41.81£0.21 | -1053+0.09 | 4.44F0.09 2515 @)
3 40.81£0.22 | -10.34+0.07 | 5.02%0.11 2548 O

18T 0 5951038 | -3.37£0.02 | 20.10£0.68 0.00 X
1 40651020 | -10.65+0.29 | 3.97+024 25.86 O
2 3952+0.15 | -99110.29 | 6.0810.28 25.27 O
3 4020+023 | -9.061022 | 816+031 23.40 @
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¥ 5-43. €= vha(A)e] A

Storage time (days)
25(C) color
0 1 2 3

L 57.27+0.39 | 5057008 | 48.71£0.05 | 46511022
a -3.45%0.06 | -4.27£0.02 -5.97+0.09 -7.7670.08
b 19.34%£0.16 | 15.16*0.03 11.98+0.03 8.401+0.16

0cC dE 0.00£0.00 7.94+0.33 11.57£0.41 15.94£0.36
chroma 1964=0.15 | 15.75%£0.03 13.39£0.06 11.44+0.16
Hue angle |100.11£0.24 | 105.73+0.07 | 11649029 | 132.72%0.43
Green color - - ++ +++
L 59.71%0.02 | 48.31£0.08 44.17£0.07 41.99%0.20
a -3.48%0.06 | -7.15*0.07 -9.69£007 | -10.25+0.11
b 20.37£0.06 | 10.18=0.10 5.74+0.13 4.10%0.22

4T dE 0.00+0.00 | 1573+0.02 | 2223%0.09 | 24.99%=0.11
chroma 20.67£0.06 | 12.44%0.05 11.26*0.11 11.04%£0.18
Hue angle | 99.70%+0.14 | 125.09+0.50 | 149.360.50 | 158.19E0.87
Green color - ++ +H+ ottt
L 59.95+0.09 | 46.08%0.11 41.81+0.21 40.810.22
a -346+0.03 | -9.08%£0.12 | -1053%£0.09 | -10.34*+0.07
b 20.36+0.12 7.10%+0.14 4.44%+0.09 5.02%0.11

10T dE 0.00£0.00 20.00%0.20 25.15£0.29 25.48+0.30
chroma 20.65+0.12 | 11.53%0.12 11.43£0.06 11.50%£0.06
Hue angle | 99.64+0.04 | 141.98£0.70 | 157.1410.57 | 154.11£0.54
Green color - +++ ++++ +Ht+t
L 59512038 | 40.65+£020 | 39.52+0.15 | 40.20%£0.23
a -337£0.02 | -1065+0.29 | -9.91+0.29 | -9.0610.22
b 20.10+0.68 | 397+0.24 6.081+0.28 8.16£0.31

18T dE 0.00+0.00 25.836+0.62 25.27*0.51 23.40+0.57
chroma 20.38*£0.67 | 11.37£0.36 11.63=0.39 12.20%£0.37
Hue angle | 9953%£0.27 | 159.57+0.60 | 148.47£0.46 | 138.01£0.45
Green color - +H++ bt ottt

-~ ML+ o}FF 4+ G 4+ HE 4+ T ++44+

o -7 3
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ET AL AGES T ovisy A9 e wAlo] Ao wa} xjolrt gl
EAE &7 A oAt ole AFa @ Falak viES AR o 4
< A9 B AFAES A 3dF A FHo] HAR o Fejat
A% 39 F wuo]l wAT WART L s Ao ape} ol 7}
A Aoz ZAF AL
E 544, A6 e LA vhEel WA 2 W wAAE

Storage time (days)
A4 color 5 N 5 3
L 53.31£0.36 | 4855%20.38 | 44.01£0.38 | 41.26+0.31
-3.36+£0.07 | -6.13T0.17 | -9.69%0.12 | -1062%0.12
1950*£0.05 | 11.46+0.31 5.79+0.21 3.37£0.17
o4 dE 0.00£0.00 13711028 | 21.49+025 | 2527%£0.26
chroma 19.79£0.05 | 13.00+0.22 | 11.29£0.08 | 11.15%0.11
Hue angle 99.79+0.21 | 11813+1.22 | 149.12%+1.16 | 162.40£0.90
Green color - ++ tt et
L 63.0620.13 | 50.04T0.06 | 4950%0.18 | 4950%+0.14
a -3.83%£0.02 | -4.11F0.05 | -4.19%0.03 | -4.09%+0.03
b 1987=0.09 | 1449*+0.17 | 1443%0.15 | 14771015
A dE 0.00%0.00 14.09+0.13 | 1455%0.10 | 1450+0.20
chroma 20.24%£0.09 | 1506*0.18 | 1522£0.15 | 1533%0.15
Hue angle | 100.90=0.09 | 105.83=0.08 | 106.00+0.06 | 105.49£0.05
Green color - - - -
L 58.63%0.22 | 48.24£0.20 | 4767%0.28 | 47.42+0.13
a -341x0.10 | -3.68%0.06 | -441F0.05 | -502+0.04
b 18.16£0.03 | 1360+0.17 | 13.40%0.19 | 13.39£0.16
Wl dE 0.00£0.00 11.35+£0.20 | 11.99%0.02 | 12.29£0.23
chroma 1848%0.04 | 14.09%0.18 | 14.11%£0.19 | 14.30+0.17
Hue angle | 100.62£0.28 | 105.1570.06 | 108.20£0.06 | 110.56£0.08
Green color - - - +
- QL ¢ OFF Y, ++ Y, rrr BEF, vrrr B, +riee W9
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® 545 AL A oA whro Al me WAy,

A e Storage Color 'O‘ﬁ- :‘j
day L value a vaule b value dE o

Ry 0 61.8270.30 -3.7710.03 17.33+0.30 0.00 X
(24 %) 1 50.88+0.46 -6.28 +0.06 11.63+0.28 12.59 O
2 61.82+0.30 -3.77+0.03 17.33+0.30 15.33 O

3 47.77+0.21 -8.38+0.09 10.00+0.12 16.51 @)

7 47.06+0.28 -8.96+0.02 12.10+0.20 16.50 O

11 47.88+0.28 ~8.31%0.05 1510+0.29 14.83 O

15 48.46+0.33 -7.3170.16 17.26+0.14 13.83 O

19 49.54+0.20 -473+0.08 20.16+0.26 12.64 O

23 49.73+0.09 -3.8510.07 21.39+0.17 12.76 O

27 49.69+0.17 -3.20%0.04 22.13+0.22 13.06 O

31 49.75+0.12 -2.6710.03 2291+0.21 13.35 O

Citric 0 66.6310.43 -5.4510.16 13321048 0.00 X
(22450 1 63.6010.42 -7.3970.20 10.92+0.17 4.33 O
2 61.8010.24 -9.26+0.21 944+%0.15 12.59 @)

3 39.66+0.32 -11.2010.24 7.86+0.14 10.56 @

7 54.49+0.28 -14.8110.25 7.2310.09 16.49 O

11 52.28%0.36 -15.26+0.20 9.14+0.13 17.88 @)

15 51.63%0.31 -14.95+0.22 11.22+0.3.. 17.88 O

19 51.81+0.35 -13.3810.17 | 14.19+0.29 16.83 O

23 52.11+0.49 -12//5+0.20 | 15671037 16.42 O

27 52.54+0.43 -12.31+0.14 16.49+0.31 15.98 O

31 52.99+0.46 -11.82+0.08 | 17.53+0.28 15.63 @]

Ascorhic 6] 63.32+0.29 -4.57+0.03 16.66+0.16 0.00 X
(A &A%) 1 57.82+0.32 -5.2370.03 14.83+0.15 5.82 @]
2 57.5170.18 ~5.45+0.04 14.8610.14 6.15 O

3 57.15+0.21 -5.84+0.05 14.30+0.16 6.73 O

7 55,75+ 0.26 -8.86*0.16 13.056+0.06 942 O

11 53.78+0.24 -10.98+0.12 13.11 1013 12.03 O

15 52.50+0.33 -11.25+0.18 | 14501012 12.90 O

19 50.94+0.31 -8.72+0.20 17.92+0.26 13.12 O

23 50.04+0.02 -7.34+0.20 19.17+0.18 13.80 O

27 49.51+013 -6.34+0.21 19.60+0.31 14.24 O

31 48.831+0.19 -54510.16 20.35+0.31 14.99 O

Ascorbic+Citric 0 66.35+0.20 ~5.3470.06 14.85+0.10 0.00 X
(&A% 1 64.57+0.10 -6.140.05 14.19+0.11 2.06 O
2 64.4910.03 -6.36 70.06 14.32+0.16 2.19 O

3 64.00 +0.06 -6.73+0.02 13.68+0.02 297 0

7 60.92+0.25 -10.34+0.11 11.55+0.25 17.24 O

11 57.70+0.13 -12.28+0.09 11.59+0.09 11.56 O

15 55.34+0.41 -1150+0.27 | 13.59+0.08 12.68 O

19 52.4110.26 -7.45+0.10 17.5170.08 14.35 O

23 51.24+0.28 -548+0.17 18.49+0.34 15.55 C

27 50.43+0.14 -4.3510.05 18.88+0.27 16.45 O

31 49511013 -3.08+0.11 19.14+0.39 17.53 O

XD AR e, O S
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E 546 45T EAY vhEd AL AFF WYL

2] @y Storage Color =
day L value a vaule b value dE #
R ) 4] 67.24+1.16 -4.60+0.09] 13.18+0.68 0.00 X
1 52.70+1.08] -4.541(.46 13.15+0.07 14.55 X
2 5271 +0.24 -5.00+0.52 13.43+0.17 1455 O
3 51.86+1.14 -5.3510.43 1352017 1541 O
7 52.28+0.97 -5.67 +0.45) 15,537 0.24 1530 O
11 52.87+0.83 -5.52710.34 17417016 15.03 O
15 53.34+0.91 -4.9570.45) 19.02+0.07 15.10 O
19 54.11%0.46 ~290+0.71 21.20+0.27 1551 @]
23 53.77+1.18 -2.13+0.98 22.0510.18] 16.35 O
27 53.80+0.87 ~1.58+1.03] 22.6610.23 16.75 G
31 53.60+1.12 ~-1.07+1.22 23.57%0.15] 17.51 O
citric(45) 0 61.17+2.14 -3.61+0.03 16.5°+0.10 0.00 X
1 64.1310.78 -6.06+0.12 11.44+0.48 6.50 X
2 63.57+0.79 -6.8610.18 11.21 041 6.81 C
3 62.81 ~0.81 -7.66+0.20) 11.09+0.40 7.11 O
7 61.73+0.79 -9.7070.24] 1291 +041 727 O
11 61.31+0.77 ~10.28+0.22 14.84+0.45 7.05 O
15 61.28+0.82, -10.26+0.17 16.45+0.47 6.81 O
19 61.82+0.90 -9.43+0.19 18.27+0.56 6.26 C
23 62.33+0.74 -9,19+0.18 19.09+0.66 6.44 o
27 62.48 (.85 -89910.15 19.65*0.56 6.46 C
31 62.9210.88 -8.83+0.15 20.18+0.53 6.75 O
ascorbic(45) 0 64.03+0.28 -3.87+0.10 15.62+0.17 0.00 X
1 56.56 10.40 -477+0.06 13.26+0.26 7.89 X
2 56.28 £0.46 ~-4.97+0.03 13.38+0.21 815 O
3 56.100.34 -5.07 £0.05) 12.98+0.28 845 O
7 56.4110.32 ~5980+0.05 13.91+0.13 8.07 O
11 56.01 +0.26 -6.69 +0.05) 14.70+0.19] 8.55 O
15 55.84 +0.34 -6.727+0.05) 16.31£0.15 871 O
19 55.1710.26 -531+0.01 19411029 9.75 O
23 54.5710.26 -4.38+0.09 20.33+0.20) 10.58 O
27 54.16+0.18 -3.79+0.09 20.821+0.32 11.16 O
31 53.4310.18 -3.1910.08 21.67+0.22 12.22 O
ascorbic+citric(45) .0 67.81+0.17 -4.39+0.13 15.05+0.26 0.00 X
1 63.7210.38) -5.59+0.10) 13.48+0.20 4.54 X
2 63.5610.41 ~-5.7610.09 13.68+0.25 467 X
3 63.29 +0.26| -5.84+0.07| 13.30+0.19 5.05 [®)
7 62.64 +0.28) -6.73%0.09 13.81+0.18 5.81 O
11 61.54+0.26) -7.40+0.09 14.96+0.20) 6.95 O
15 60.82%0.12] ~-7.1470.07 16.7410.22 7.70 O
19 59.33:£0.17| -4.81 +0.08] 20.16+0.29] 9.91 O
23 58.41 +0.09 ~-3.61+0.02 21.181.36) 11.24 C
27 57.58 10,10 -2.7610.06 21.4910.27, 12.20 C
31 56.74+0.10 -1.92+0.06 22.18 (.09 13.40 @]
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# 5-47. 60T A8 vl AL A AM(Antys)

RE R Storage color =
day L value a vaule b value dE gu
o 2% 7(60) 0 57.46+0.11 -3.99+0.05 14.60+0.22 0.00 X
1 49,28+ 0.50 -6.70+0.18 10.24+C.19 9.66 9]
2 47.68+0.36 -7.89+0.04 9.28+0.13 11.80 O
3 46.82+0.28 -8.49+0.10 9.05+0.17 12.81 ]
7 46.05+0.45 -9.04+0.07 11.39+0.15 12.89 O
11 46.68+0.37 -8.4610.06 14.07+0.27 11.69 O
15 47.42+0.47 -7.6510.03 16.09+0.23 10.79 O
19 48.4510.13 -5.28+0.08 18.70+0.31 9.99 O
23 48501 0.38 -3.87+0.03 20.390.19 10.67 O
27 43.80+0.18 -3.84+0.01 20.49+0.33 10.48 O
31 4895+0.19 -3.3810.06 21.59+0.19 11.03 O
citric(60) 0 65.21+0.37 -5.51+0.05 11.97+0.19 0.00 X
1 62.08+0.35 ~-8.02+0.12 896+0.14 5.01 O
2 59.88+0.20 -10.10+0.14 7.39+0.13 8.39 @)
3 57434024 -12.00+0.17 6.00+0.18 11.76 O
7 52.93+0.07 -14.88+0.19 6.30+0.12 16.45 O
11 51.3170.13 ~-156.07+0.15 8.5210.11 17.22 O
15 50.74+0.54 -1462+0.15 10.51+0.15 17.01 O
19 51.14+0.27 -1310+0.14 13.49+0.27 24.09 O
23 51.75+0.27 -12.04+0.12 15.60+0.31 15.39 O
27 51.94+0.43 -12.07+0.06 15.88+0.17 15.31 O
31 52271018 -116510.13 16.66+0.38 15.07 @
ascorbic(60) 0 60.86+0.17 -4.5910.01 15061018 0.00 X
1 57.13+0.07 -512+0.06 14.11+0.08 3.88 O
2 56.75+0.11 -5,5110.03 13.97+0.19 4.35 O
3 56.6010.21 -6.0710.05 13.17+0.12 4.89 O
7 54.68+0.17 -9.23+0.08 11.76+0.08 8.40 C
11 53.0710.13 -11.21+0.13 12.08+0.11 10.65 O
15 52.06+0.08 -11.35+0.02 13211018 11.25 O
19 50.88+0.33 -9.24+0.10 16.50 +0.06 11.10 O
23 49.48+0.07 -7.256+0.09 18.64+0.21 12.22 O
27 49.45+0.07 -7.15+0.04 1877021 12.27 O
31 49.06+0.19 -6.381+0.02 19.32+0.25 12.73 O
ascorbic+citric(60) 0 65.09+0.46 -5.23+0.05 13.85+0.16 0.00 X
1 64.09+0.11 -5.89+0.02 13.55+0.10 1.23 O
2 63.81 +0.32 -6.29+0.02 13.44+0.05 1.71 O
3 63.13+0.21 -6.93+0.05 12.42+0.06 2.95 @]
7 59.81+0.18 -10.86+0.12 9.99+0.06 8.61 >
11 56.86+0.08 -12.45+0.17 10.23+0.05 11.51 O
15 54.94+0.30 -11.75+0.11 1202+012 12.18 O
19 52.51%0.16 -7.97+0.12 15.86+0.12 13.00 O
23 50.68+0.19 ~-5.28+0.11 17.71+0.10 14.89 O
27 50.63+0.20 =5.14+0.11 17.92+0.13 14.99 O
31 49.92+0.20 ~-412+0.12 18.43+0.19 15.86 @]
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F 5-48. EAYEC) v vhlF AFFT AAFUTET)
Ml (] Ha Ak Storage time (days)
. Color
C) (hr) 0 1 2 3
59.71+0.02 48.31 0.08 44.17+0.07 41.9910.20
a ~3.48+0.06 -7.15+0.07 -9.69+0.07 -1025+0.11
b 20.371+0.06 10.18+0.10 5.74+0.13 4.10%0.22
e 0 dE 0.00+0.00 15.73+0.02 22.23+0.09 24.99+0.11
chroma 20.67+0.06 12.44+0.05 11.26+0.11 11.04+0.18
Hue angel 99.70+0.14 125.09+050 | 143367050 158.19+0.87
Green color - o+ +4++ +ob b
L 57.54+0.25 46.14+0.28 41.82+0.23 39.45+0.20
a -3.22+0.06 ~-8.07+0.04 -10.87+0.09 -11.4570.10
b 19.33:+0.11 9.35+0.18 4.58+0.06 3.10+0.00
12 dE 0.00 1591 22.87 25.66
chroma 19.60 12.34 11.79 11.86
Hue angle 99.44 130.80 157.14 164.85
Green color - ++ B +t++
L 59.95+0.45 48.25+0.07 43.61 +0.03 40.97+0.13
a ~-3.22+0.01 -6.71£0.10 -10.21 +0.07 -11.18+0.09
b 19.75+0.13 11.69+0.11 6.4110.05 4.39+0.15
24 dE 0.00 14.63 22.22 25.68
chroma 20.01 13.47 12.05 12.00
Hue angle 99.26 119.87 147.90 158.58
Green color - ++ 4+t +4t+ot
L 58.92+0.33 47.76 £0.30 43.73+0.52 41.61£0.35
a -2.85+0.25 -6.17+0.04 -9.27+0.01 -10.53+0.00
b 19.35+0.13 12.21+0.13 7.64+0.09 5.89+0.07
3BT 48 dE 0.00 13.66 20.22 23.23
chroma 19.55 13.68 12.01 12.07
Hue angle 98.38 116.82 140.49 150.78
Green color - ++ e+ it
L 60.80+0.57 48.68+0.07 45145017 43.07*+0.07
a -3.16%0.11 -5.44+0.09 -8.51 £0.01 -9.85+0.06
b 19.64+0.08 13.46+0.08 9.80+0.28 8.10+0.06
72 dE 0.00 13.79 19.25 22.18
chroma 19.89 14.51 12.98 12,75
Hue angle 99.14 112.00 130.98 140.57
Green color - + 4 4+
L 62.25+0.28 49.07+0.08 4559+0.16 43.49+0.01
a -3.45+0.07 -5.39+0.00 -8.19+0.09 -9.71+0.01
b 19.12+0.33 13.10+0.19 9.60+0.01 8.02+0.04
96 dE 0.00 14.62 19.76 22.68
chroma 19.43 14.16 12.62 12.59
Hue angle 100.23 112.37 130.45 140.45
Green color - + ++ et
- AL+ o} F T 4+ FF +4+ BE 444+ T bttt
o 57
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FE 549, EAHU5T) vtE v E AGF MFREAT)
[N R ) Storage lime (days)
2] 2 3L(°C)] 3 & Al g hr) color 0 1 5 3
L 57.92+0.37 47.33%0.23 43.79+0.26 42.00+0.13
a -2.97+0.04 -7.40+0.03 -10.10+0.13 | ~11.10%t0.18
b 17.89+0.35 9.83+0.03 6.27+0.06 5.26+0.07
6 dE 0.00 13.99 19.63 21.83
chroma 18.13 12.35 11.89 12.28
Iue angle 99.43 126.80 148.17 154.63
Green color - +H+ + 4 A+t
L 58.39t0.16 47.16%0.18 43.62+0.04 41.86*0.10
a -2.6270.00 -6.01:-0.09 -8.57+0.04 -9.79+0.01
b 1744006 10.3710.21 7.01+0.09 6.02+0.11
12 dE 0.00 13.70 19.03 21.32
chroma 17.63 11.98 11.06 11.49
Hue angle 98.55 120.09 140.72 148340
Green color - + et bt
L 59.51 +0.06 49.68+0.04 47.12+0.01 4550+0.13
a -2.5610.01 -4.76 70.08 -6.85+0.06 -8.11t0.02
b 16.25+0.04 11.77+0.18 3.68+0.08 9.00+0.12
45T 18 dE 0.00 11.02 14.67 16.73
chroma 16.44 12.70 11.86 12.11
Iue angle 93.94 112.02 125.28 132.02
Green color - + ++ 4+
L 59.86+0.66 51.96+0.26 51.06+0.23 50.53+0.15
a -2.82+0.20 -3.87+0.06 -4.81+0.11 -5.6210.10
b 16.55+0.24 13.60+0.01 13.41+0.18 13.47+0.16
24 dE 0.00 8.50 9.56 10.22
chroma 16.79 14.14 14.25 14,59
Hue angle 99.67 105.88 109.73 112.65
Green color - - - +
L 61.88+0.71 52.39+0.13 51.89+0.18 51.52+0.09
a -2.67+0.03 -3.42+0.04 -3.87+0.05 -4.35+0.01
b 16.22+0.06 13.55+0.17 13.48+0.01 13.69+0.01
36 dE 0.00 9.89 1043 10.80
chroma 16.44 13.97 14.02 14.36
Hue angle 99.35 104.15 106.00 107.61
Green color - - - -
- AYHE  + o}F T ++ oFF v+ HE r+++ B 4444
ol 57t
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E 5-50. EAYGEC) vtEe whAF AFT HPWEAET)
el e | e A7k Storage time (days)
T hr Color 0 ) ) 5
L 57111035 47.01%0.31 42.700.87 40.92+0.23
a -3.02+0.09 -7.56370.12 -10.36+0.05 -11.17+0.19
b 17.18%£0.00 8.76 +0.59 4.78+0.28 346+0.28
3 dE 0.00+0.00 13.90£0.90 20.38+1.08 22.73%0.54
chroma 17.44%0.02 11.55+0.37 11.41+0.07 11.69+0.27
Hue angle 99.95%0.30 130.72+2.35 155.23+1.39 162.79+1.05
Green color - e+ ottt bt
L 57.20%0.04 49.17+0.15 47.71+0.08 47.13+0.04
a -3.04%0.04 -5.26+0.07 -6.05+0.00 -6.59+0.06
b 1551 £0.07 11.71+0.04 11.49+0.11 12.09+0.11
6 dE 0.00 9.16 10.73 11.21
chroma 15.81 12.84 12.99 13.77
Hue angle 101.09 114.19 117.77 11859
o Green color - + ++ +4+
L 57.26+0.69 51.91+0.73 50.89+0.54 50.56£0.45
a -2.98+0.08 -4.09+0.08 -4.6610.02 -5.13+0.04
b 1598+0.28 14.36+0.13 1458+0.21 15.08+0.30
12 dE 0.00 5.70 6.73 7.09
chroma 16.25 14.93 15.30 15.92
Hue angle 100.55 105.90 107.71 108.78
Green color - - - +
L 53.75*0.06 52.28+0.02 52.31%0.07 52.25%0.13
a -0.91%0.13 -1.31+0.08 -1.31+0.18 -1.44+0.07
b 22.31%0.04 22131018 22.30+0.07 22317010
24 dE 0.00 154 1.49 1.59
chroma 22.33 2217 22.34 22.36
Hue angle 92.32 93.39 93.35 93.69
Green color - - - -
- MY+ ofF T ++ T 44+ RE o+t T s
ol -7 3t
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I 5-51. A2 AT 45THS 94 vl Agd wE Hy

BRI Storage Color =
day L value a vaule b value dE H4

i 0 67.24+1.16 -4.6070.09, 13.18+0.68 0.00 X

(Hed & 1 52.7011.08 -45410.46 13.15+0.07 14.55 X

45T A &) 2 52.71+0.24 -5.00+052 13.43+0.17 14.55 A

3 51.86+1.14 -5.35+0.43 13.52+0.17 1541 A

7 52.28+0.97 -567 1045 1553+0.24 15.30 A

11 52.87 10.83 -5527%0.34 17.41+0.16 15.03 A

15 53.341091 -49510.45 18.02+0.07 15.10 A

19 54.1110.46 -25010.71 21.20+0.27 15.51 A

23 5377 t1.18 -2.1310.98 22.05+0.18] 16.35 A

27 53.80+0.87 -1.58+1.03 22661023 16.75 JaN

31 53.60+t1.12 -1.0711.22 23.57+0.15 17.51 A

Citric 0 61.17+2.14 -3.6110.03 16.55+0.10 0.00 X

Hed = 1 64.13+0.78) -606 1012 11.44+048 6.50 X

45CA ) 2 63.57+0.79 -6.8610.18 11.21 +041 6.81 A

3 62.81 0.81 -7.6610.20 11.09+0.40 7.11 A

7 61.73+0.79 -9.70+0.24 1291041 7.27 A

11 61.31:£0.77 ~10.28+0.22] 14.84%0.45 7.05 N

15 61.28 £0.82 -10.26+0.17 16.45+0.47 6.81 A

19 61.82t0.90 -9.43%0.19 1827 t056 6.26 A

23 62.3310.74 -9.19+0.18 19.09+0.66 6.44 A

27 6248 +0.85 -8.99+(.15] 19.65+0.56) 6.46 A

31 62.9210.88 -88310.15 20.18+0.53 6.75 AN

Ascorbic [¢] 64.0310.28 -3.8710.10 15.62+0.17 0.00 X

(&g ¥ 1 56.56 +0.40 -477%+0.06 13.26+0.26 789 X

A5C A 8]) 2 56.28 +0.46 -4.97+0.03 13.38+0.21 8.15 A

3 56.10+0.34 -5.0710.05 12.98+0.28 8.45 N

7 56.41 +0.32, ~590+0.05 1391 +0.13 807 A

11 56.01 +0.26) -6.6910.05 14.70%0.19 8.55 A

15 55.84+0.34 -6.7210.05 16.31+0.15 8.71 A

19 55.17*+0.26 -5.3110.01 19.41 +0.29 9.75 N

23 54:57 +0.26 -4.38 (.09 20.33+0.20 10.58 A

27 54.16+0.18 ~3.79+0.09 20.82+0.32 11.16 A

31 53.43+0.18 -3.18+0.08| 21.67+0.22 12.22 A

Ascorbic+Citric 0 67.8110.17 ~4.39+0.13] 15.05+0.26] 0.00 X

(Hed & 1 63.7210.38 -5.5910.10 13.48+0.20 4.54 X

45T HY) 2 63.56+0.41 -5.76 +0.09 13.68+0.25 467 X

3 63.29 +0.26) -5.84+0.07 13.30+0.19 5.05 A

7 62.64 +0.28] -6.73+0.09) 13.81 +(.18] 5.81 A

11 61.54+0.26 -7.40+0.09 14.9610.20 6.95 A

15 60.82+t0.12 ~7.14+0.07 16.74+0.22 7.70 JAN

19 59.33+0.17 -4.8110.08 20.16+0.29, 9.91 AN

23 58.41 +0.08 -361+0.02 21.18 .36 11.24 N

27 57.58+0.10 -2.7610.06 21.49+0.27 12,20 A

31 56.74+0.10 -1.92+0.06 22.18+0.09 13.40 AN

SHARA] FE A 7 (trace) LA




shize] HWEA f7

QA (E W X)

a

b

dE

0 150.91£052

-343+0.05

12.41%£0.44

0.00

61.8210.30

-3.77+0.03

17.33%£0.30

1 |47.26£0.14

-3.79+0.03

10.62+0.46

4.08

50.88£0.46

-6.28£0.06

11.63%+0.28

3 470562036

-3.89x0.06

11.29+0.22

4.06

47.77£0.21

-8.38+0.09

10.00£0.12

7 |47.43%0.06

-4.07£0.07

11.4610.16

3.67

47.06+0.28

-8.96%£0.02

12.10£0.20

48.02+0.22

-3.88+0.04

11.46+0.27

3.09

47.88+0.28

-831+0.05

15.10£0.29

14.83

15 148.38*0.21

-4.09%0.08

11.66£0.29

2.72

48.46+0.33

-7.31£0.16

17.26%0.14

13.83

19 |4863x0.22

-3.96=0.10

11.81£0.27

243

495410.20

-4.7330.08

20.16=0.26

12.64

23 148.43%0.14

-3.78£0.17

12.22£0.29

2.52

49.73£0.09

-3.85%£0.07

21.39x0.17

12.76

27 |48.97x0.37

-3.58+0.18

12.72+£0.32

2.01

49.69%0.17

-3.20£0.04

22.13%£0.22

13.06

31 |4858£0.05

-391£0.21

13.056£0.22

249

49.75+0.12

-2.6710.03

22.91x0.21

13.35
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3 5-53. PE(0.Oomm)E X% 948 vz F3

T Sensory
Color . Total g
Treatment P;igrsns microbial evaluation Storage
(g - D) |, counts | Appear- | Off- |life(day)
L a b g (CFU/mL)| * ance | flavor

0T, &ubel (86.61(-3.37(22.68] 1417 | 1.3X10° 5.0 4.0 35

284 71 A 91 186.75|-2.72122.56 | 12.77 | 3.0x10° 3.0 4.0 30

5C &) 184.861-2.00(21.961 13.22 | 2.8%x10° 5.0 5.0 28
210E.] 7]

Ake] 183.321-2.98120.81] 13.26 | 3.1x10° 4.0 3.5 26

oc | £ |87.36|-347|21.79| 13.01 | 2.8x10° 45 45 7

54 71 Alel o) (86.27 | -2.76|21.66| 12.82 | 55x 10" 25 25 4
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& 5-54. PE.O5mm)Z X743 vlEsliced] F3
Treatment Firmness Color Sensory evaluation Storage
g-D L a b |Appearance| Off-flavor life(day)
0c, &t 335 | 858 -318]16.33 35 3.0 30
28 [Ams| a3 |s440 | -249 1782 35 35 22
s | =9 384 | 8664 |-255|1491 35 35 26
21d 15 1A= | 411 | 86.74 | -2.79 | 1463 25 3.0 19
st | = 473 | 81.63 | -3.04 | 1584 45 5.0 5
54 15 JARrE] | 388 | 79.69 | -3.05 | 14.28 35 40 4

E 5-55. EEY TRl wWE 4% Hyntse] AT xHMAL) A

T A ZA717HY)
ype 0 7 14 21
PE, 0.05 895 ]7.8 86.2 84.7
CE, 0.05 88.3 879 86.6
7] €PE, 0.05 88.0 87.4 86.5
# 5-56. HEY FTHA W 98 vyntsd AZF Fo4 ¥
Z A7 Zl— OE]‘
Type 137174 Y)
0 7 14 21
PE, 0.05 3.2x10° 1.4x10* 55X 10° 2.9%10°
CE, 0.05 3.8x10° 59x10* 6.3x10°
7} EPE, 0.05 6.1x10° 2.7x10¢° 5.4x10°
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) EZAY FHA B e A=gAad
T4 FHl HE vhsel 44F FAL vasgth FA¢ mast

Hoglol FR@ g4 vime BRSNS AR FTRE Hesdn

#27] 895019 Latel A@7Izrel A%l wek gastgded CE 2 7)

& PEHEOE XGsAW AHgl 37 A PEE o] Hla] o) thh F

FEF ddME AZ2Y) FFEFE 32x10° oot A A7 Ttol
A5 wel FFsrt F74stel PEEZTFE 29x10° CFU/mLeld ey
CEEX#HF%+ 63x10°CFU/mL, 7)1 8PEX% 7+ 34x10°CFU/mLE PEX%
ol HlE WA et o9 ge Ar: AU nlze 3FoZ 9

WY SR $%0] CE ¥ /¥ PEERTOINE w4 23] e

oX

—

- 471 -



Al 2A g 73 F A AY7lE n A5 AW
7bs &vte] 8713 A37=E

1. A4
7t rEAH

AEoz olgHe Udde AFAY

BHAE FAA 4EHC T Aol AYH du ey 2YFL §7o|

S
44
B
o=
o
2
i
W
B
=3
o
ol
o
ot

==
-3
Aot FEFFo] wol WAFHTE Fu Bao] Bonw Adwmon A%

FohAge Ao 104 o] Hel Fast: TrolARI 104%E thg
A gt U WAA Eses AeAqgwgesr FRAT ALA%
o A AR SR AFAA A F8 Fuiske] A LA G

ARAAGIE wAl FRAF R A 5 mobi A Fshetn

(o

Foh ALAFALE AFRE, $9), A, BTN A 2

Hef glen ofs F:ol AZE F& nF YT 3B5-45%FEolth

=
o
o
rlo
=
L
b1
2
o
ol
o
&5
—
[
i
=2
=
:oé'
)
<3
N
X
N
)
of\
N
N
i
i
9,
B

- 472 ~



Hlo

K

2
w
50
o
XO

—_—

K

whth 3~4%

T°

J

BAAe 27 A

T
L

Arulgo]l B2 AR ZAET o

~o

qe AUt Wi AR

—_—

of Ak AgE o

H7) o

3|

7]
o)7] Mg gow Fa

[e]
I

AYAL B3, AFg0] Aoz of

T
Fi

e
‘&ﬁ

A

ol
£

o}
K

of AR Al go] tha

F7]

3

o
B

B-

ol

3}

il

]

4ToA CAARF

} minimally processed yellow onion ©] & %
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4, 10, 20ColAM AZE onione 3 ¥FH2A Rouge Ampostad]
carbohydrate®t #F3 3 & &, wole} Rod thd vl wol AA|A 2 A
maleic hydrazide and carbamate isopropy], N;phenyl (CIP)] 3ol dis)
ATstavh 2 A 84 TEHFL 10T 20T AteldlA A A=
Sxo JEFE e Ao vHEgon $FES Ao W FU4E vd #
k4 ZARY maleic hydrazide =8 CIP A 23 A%+ #4383 & 2
bl ZALE onion bulbdl THES Ao AEE AF Fulbo 744 oH,
ol Al e Hubd ZARE ALAF wEL oA v AGFEl ol A
oA &Aoo ATt

Onion sliced] A&tFE7H ZHAAd oiad x99  potassium
bisulphate treatment®} & 3ol tidk A+ A3} ascorbic acid & %FE 0.4%
potassium bisulphate® A A3t 50T A dryingd Rel 7Hg &%k 7t

4 2e vHgad ZA4We B AL 03% potassium bisulphate =] 2] ¢

dD
<
=
X
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(@]
=
0,
)
[¢']
2
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i

C 2 FE3 sensory testAE E2
Heg Ot Hed B8 AEL NF F FESHE dyow 343
™ ascorbic acide #ZAE UEhiAL
Alginate$} alginate-sitosterol coatings®] %3] A&Fdo] wxj= of g
oA dis AFsdo. S & F 7248 B9 2% sodium alginate
solution®] A ¥ 714 alginated} 2¥S FE3719s thAl 2% CaCl
solution®ll 30%3+ FA|8ti coated filme FEFFo] 15%7F HE 2 airZ
AZAFAY. alginate-sitosterol coating® FQd WHoz olgd T HF
< Wztste 4ol FAZLFT microstructure, %32 skind coating ol

2 Ee 3399 2 A3} alginate coatingo] ¥ AAFHL o

FA A2 gelation )W beta-sitosterol®] H7H7} filme] BxES 73}
AR Coating® Ewel Bee Z/HA711 Fdzies FRE4E 7
NP2 ANFAHS FAANHY

dtel &4 wolet Ry wFolrt, %ol § FFH Valencianad

60Gy = WA ZAbste] 4TAHA 67193 ATt WAL 2AE A&
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ko 2 A}8% 31 Q¥ tetrachloroiophthalonitrile 2 &2
ZAM8Eith. 2283} tetrachloroiophthalonit-
rile® FSA Y ot TAYFEYG 1277 B Basiges RH
80% M A& 437k RH 90% oA AFE Faoprck 2ol i)
Ads FHe F2 FFold i dojon HydAwEd HEe
botrytis7} 18786%, Fusarium©] 11717%, Penicillium®) 375% o] lt}.
TetrachloroiophthalonitrileZ A #d 3 AAF FZ2Had S gzt
Ro 12744 %328 29+ AR BFZAYTAA RH 80%2 A
F¥ F3kE RH 90%2oh FHa47F Ao F2488 YoM A
o Abol7h RAATh dmbel W 9 ol AL AFA (0T) YA 29t
I EFFY QI 197219 WG %9 AFF 2FPAY Ry
Ag71ko] Aol wEbA <ol ABBAZ Yehdou sF%
ol g A%
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2) 9 AR A

A2 AAMEez 2498 Beg ngRAy AFrY B8 A48 A
vk B (R74025mm)e AMAe gy FAPE

A4 AYF TFEAA 107199 FE5F7F ol st Huel FHd o]

AASHE WA e A gsrh

= H

A

i
,
e

3) CAA %

Fe] 237 AGE A% AYR AN o HyHA A Tt
AdE FE FIE AR A FUT F o)s LA 1FUR
A dd Aestay AT ZE A8 § 15kg® S48 Ao deol 0T
o AxAgae] daste) 157 dyxegE Pt dEA B &F
o] I = ISOCELLAM A A# A28 @A47tA7E A% AlojsE CAA
e ol&dte] AFAPA AR AT A EE 15kg Tohad ARG
HE 10m &Y &4d dort 7bed CA Fed 2zt 64344 g F
NZ generatorg o]&3te MFuue #HAH7tx~ =4S 2HINAY 45
CAREE Sst] H&ad FAtaxge 2AuE 02 CO2: N2= 20 5
03, 20 7: 91, 2: 9: 89, 4 5: 91, 4: 7: 89, 4: 9 879 6202 HX A

A A 22

4) ¥ste] YA

ol gk gt 750g A ol FHAF FuE 200gDHE o] 0.1mFA Y

PEZE0o2 W83 ~70C deep freezerdl X FL£%52 A7) & -18C ¢
-40C e WEAN AFst)

5) ¥3tel ww 2 AN 2 ¥F
2A o 250geE A8 $HE Mwsel 99E AA, dSAE T o
Z2FE 10TCo ke WHFE 2~3%7 SASEL HaTE 50-80C

127 gxelstgn. A8 e Yoz e SRS ARSFUL)
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ExEd e FE FAELE 1R2AE & E4 S0 §48 B A
g 2EdA A AT gE ZALE 9ste] %TE calcium lactate
05%E HA7tst B8 7123t 50T 60CAA 1, 2, 387 AA & Wy o

& T 50mm A HE polyethylene@ EX-Fo A9t =i ¥ A3 T 10T

T T FHES BN 98 A8
XFAE PE, ASPolEE 5% 373 PE(CE), 0.02mm pinhole®] 0.5cm
AR Fojd PEUIZPE)RES AHEslglon $7+E 2% 0.05mmeldd

kA
< regressiondtd] 7] &7 23RE Falgrh

2) xaAe e £

CHROMA METER(CR-200, MINOLTA, JAPAN)Z o]&3to 33 ul&
543U Hunter L, a @ b2 ZASYEY o w %3 waygo)
L=97.75, a = ~0.49, b=+1.96°] A t}.

3) Bx9 £4

A&7k % A= WEE Texture Analyzer(TA-XT-2, Stable Micro

System, England)& o] &3l =335},
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4) F5AN
RE S

[¢]
o
HA e g ol dA

=

J[m

247, 3%, A, o4 5 WA A4S, 53

5 ¥4 &4

AlE 100 g& #F3lH 450 ml®] Peptone water$t A A+ ¥ warring
blender2 #ZSAIA 1023F Agstdet ddsAz 4 Alge d8d @
2 A3 348t pouring culture methodd] &dte] #4& ZHsgon,

o] wl ALSE WiXlE U AT SAHEORE plate count agar(PCA), &R

A,

+3%0] FAHLOZE potato dextrose agar(PDA), &+ (coliform
group)5AH 82 2ZE MacConkey agar medium(MAC)E Ab&3t9th PCA
R MACH A& 37Tl A 48A17F wi<kstal, PDAM A= 20Tl A& 72413
FAZ F FrE FASAT o] | nAE Ay ALEHE 7lF 2 87
A% HuvlE 3o T AbgEgh

—

—a

2

rr

3. 43 2 nF

7} Foe 43 F ARG & AT

AN AzAPe FAc. FHY AL FFPRAI 3% E2HAL A
dzel 22 Hoz dAed 37CAAM A AdE 52417 45T M E 42
A 285 Aoz dgyth o9 e Ade @y Sz g
g dA A 225E Azto] 3FAE A8dEd HlE AEes) we
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2) ¥ste] A3 2 FA A2
Fohel A F2 L BAAAS Ashel Fob TWAR B ¥ R
g9 AA EHAY Row Buste] Fatel AYel 4 FAE =

et 2&ed Bdd ARV A& st Ao AGEA AA
A2 5- 100 7iskel hFFVIE ol &3e] wAES Euld F3d ol2d

& AAste Aoz AA A} vf¢ B e B¢
Hde dn FHE AA7 fAME BAR AREEez=

FIE 1A A F A R AFA 2 2EA FF
g A7) A3 4FTVNE ol &T AUEA AAAEHE e Aol £AH
Y Aoz dddrh

et B AY R IGEA AH Mgz meE FHo ad 49
oz B4 Add Be $3Ey FAaRE AR o AAA &
ZHolE 24 247 b $48% o2 dHEIoY AYF %Y
Gt Fgo) AT 5ol Tehed AR BHd A LA A
dg Eeagog AMgshE Aol uigd & Aoz veinn

-—‘nqo

4

N

- 480 -



o]

F5 u

5-59. B2 9]

3T
fou N

@9 COaml/kg.hr

T
i o
BRI
H%né
%! —
_.K._
|
Il =
Mo | e
ﬂaﬁ%.w
T A=
m° | Ry
i
Moo
TSNS
ul
14
ol
1218
=0

Y
B

il

i
A
o

)
=

A &(%)

oF
o

100

100
95

g3&(%)

93
95
93

22

15
12

- 481 -



K3 nAE A A

atsol A9 FAFSHAl Fusarium

g Fste] 58
Fshel Fwjel wal

oxysporum, Aspergillus spp, Botrytis alli,

_'c;s‘_
3 mAdesx
Penicillium spp, Stemphylium
botryosum, Embellisia alli, Erwinia spp, Pseudomonas spps 2.2 @& A
itk Fobe AuA EFozne o9d vA4RE Astd FuF 4%
Aol dojyar o]z A EHHo] AA EASL

188 A7}

ez
=

A2 7 %ute] AAE AR 2T U=

ZAb8H7] el %3S 35-45Col A 64 7R uhA]

FOTE AZAE v 1 Ae ® 5610049 o] AFzY] 2 AR
Fole vAE FEFE 2Fed 237 dden AYg: WY WelAe
SE7F #&4E O 59 -4
# 5-61. A7t A% F9d WAE FAEFo X 9T
AEeEC Total microbial counts (CFU/mL)
A e 27 A% 8MYE
A g 2.2x10 5.3x10°
35 44%10° 3.1x10
40 35x%10° 6.2x10°
45 42x10* 59x%10°
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Tt FoE AAAA A TP F olE LA
1743t A 4 Agsta ddFe Hdd F 15kg¥ Zetae ARl
wob 0T AeAAid gaste 153 dyHas Ptk ddxert
© ISOCELLAFN A Az X3 47127 AEA o HE CAA
FAERE o] &3te] APl Agatgitt Aas 15kg Soba" Alw
AZ 10m&ZFe 48 LA 7bsd CAF 47 644N dud &
N2 generatorg o] &sto] Adauel AN~ 248 z24dert Fite
CAMZE flsto] A&t Atz 2A4uE g Assgy
Z243 LA 02 CO2 N2= 20 5093, 20 7: 91, 20 9: 89, 4: 5: 91, 4: T:
89, 4 9: 879] 6xdox FAFAY. A 12/14F FHA2L e ALAH
85- 12.8%01R% 27 CAAFS] B$ 64-11%FF 2.
0-60%TES YEtUR o FHee AL AFT A9 229%o0] o0
CARZTE A2 AT Hl&) 50-71%9 @& %4 Bav. CAAF
T FEHE: g REE vase nw FIFgaE 02/CO02N2Y %
gol 2/9/8901 0 Frt 6.1%% b wgka BAge 02/CO2/N2¢ 24
ol 2/7/91°1R ™ 7} 11.6% 2 wokon ALAg 9@ CARFA nfze =
Aots 28 Hgo] o8 Gl Hlmy He Hoz yehdt)

m
a
_\;L
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# 5-62. CAAY e F3gda B 54

Az S (%) & (%)
AL&AF 0T 12.8 229
CA: 02 CO2: N2 = 2! 5! 93 7.4 114
CA: 02: CO2: N2 = 2: 71 91 7.0 11.6
CA: 02 CO2: N2 = 2: 9: 89 6.1 12.3
CA: 02: CO2: N2 = 4: 5. 91 7.7 135
CA: 02: CO2: N2 = 4: 7: 89 6.6 14.1
CA: 020 CO2: N2 = 4: 9: 87 6.8 16.2

« 0 271t oE oA

2) vty 9 v g YA

ute]l A7AAL 93 Az AR g -40TCAA ¥EAZ
F o5 -18CE &4 64 AR F o8 HFade o PdFxAd
e YA HREPY v AEE AFAFAE16302 Bt Fute
3

BE fA s,

fio
>E
N,
o3
i

o
it
ox
o
e,
By
rlo
=2
o oo o

e,
)
ol
b
ol
o
3R
L
jnd
=)
BN
o
1o,
ol
ich

stg At vl E A Wl

AF R A TuAe] Ffolsh 2A 24

#% % 39
Al A% 2 A% A%

e 4
ave 2.23 1.63 0.62 0.50
std 0.13 0.32 0.14 0.15

- 484 -



i 564 Y% Fe dF A AFEF BTN vlu

e Ag 7 e A% F 4T
%5 A 4 (A% 4% TLT LAy a (as ax| LT

L lave | 739 | 45 | w4 | w39 | 5545 | 5093
std 281 258 5.66 281 258 365

ave | -326 | -277 | -267 | -326 | -277 | -3%5

4 std 0.45 0.5 058 0.45 0.5 056
b ave 891 576 778 891 576 738
std 112 146 158 112 146 1.09

ave 000 | 2294 | 289 000 | 2294 | 2746

A 0.00 2.17 350 0.00 2.17 408
| ave 0.00 0.49 059 0.00 0.49 0.60
std 0.00 0.27 0.39 0.00 0.27 0.29

ave 0.00 316 113 0.00 316 154
T 0.00 118 0.85 0.00 118 1.00
ave 000 | 2318 | 2899 000 | 2318 | 2752

S 0.00 227 3.49 0.00 227 407
ave | 7846 | 5552 | 4951 | 7846 | 5552 | 51.04

chroma

std 2.82 259 568 2.82 259 364

e Lave | 122 [ [ ctaa [ 12 | in | 16
std 0.01 0.09 0.04 0.01 0.09 0.05

02 HJooz vty w3 ¥9E5
200g9H 2 39 0.lmFAe PEEEoE YREY -70C9 deep freezerol
5 WeHEZ &4 AFsdA 349

T Ao AHNeH 53 -40TAAM AFSEd 45 -18TAAM A#

vebsth Ee gy g
e vusAqd 6 {F
%

$o Hste] Walo] w
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¥ 5-65. 3 S99 IFAG F HeH FH
AFLE,
Z27) 3704 6714 %7 34 671 ¥
~18 1 092 | 092 1 0% | 091
40 1 093 | 091 1 092 | 093
£566 A% Yo 4F F muAe wn
6T T e A% 7 4T
A% A |4 A% NET | a5 a [as 45 ST
_ Lave | 5749 | 4097 | a7 | 5749 | 4997 | 5088
std 0.30 0.60 0.44 0.30 0.60 256
' ave | 240 | -290 | -150 | -240 | -290 | -246
S 0.03 0.22 0.26 0.03 0.22 0.27
L |Lave 316 6.83 841 3.16 683 7.84
std 0.06 050 031 0.06 050 1.20
ave 0.00 751 873 0.00 751 661
- 0.00 0.77 0.45 0.00 0.77 2.85
o Lave 0.00 050 0.90 0.00 050 0.18
std 0.00 0.20 0.29 0.00 0.20 0.15
b lave 0.00 367 525 0.00 367 467
std 0.00 052 0.26 0.00 052 1.24
. LA 0.00 840 | 1023 0.00 8.13 8.14
std 0.00 057 0.29 0.00 0.37 1.27
o | ave 397 7.43 855 397 7.43 822
std 0.05 0.39 0.27 0.06 0.39 123
Lo lave | 092 | a7 | 139 | o | - | 1%
std 0.01 0.05 0.04 0.01 0.05 0.01
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3 Wt FdF K87 AF JleAT
of 50C-80CH e 10CxHAY] d4o 1874 HAAFF
YTor 3080 ¥ dxste AAYE sz o] Y3t ok 600 g¥ S FA
50ium A X polyethyleneZ & B-Fof AF¢l WB
AFstaA A% F 5 Sve] o7 W 9 % Yue o)F "ue dg
el & ' A 1002 F4E FrF 29 de& #5 ks 8
Tl A AG149 T FFolo] o3 WE el o3 WA o
s FAY Asth HsA A 50C-60THAY Ao 1874
FAG Fohe] A9 dzTol vl Awtxog Fdo) %53 Aoz u
o 53] 60CAA Agd Fato] F$ 50T
et ey HEd 459 2n7 F1EEE F4o] 50
of dollM Aeg Ao vs dd dvdxNE Aoz vehgrh @A
A dAY SR due 44 AP FARAC Z3E K 2
e WM 228 Bt ARsld 43E 50T-65CAA 5CHA0z 747}
Agste] A% ¢ F FAE& wwsdd v 55T 60CH T e L5

Fate] ¢ AErt G AFF FA $4F 4TS vHd gt 7
Ao AA HYNE 2] 948 4FS FREAT. FAS
20gH e 98 ¥3E Mdste] g AA, dEZT T gx2TE 10T
dte] Wz 2~3%7 48932 A FE calcium lactate 0.5%E 27}t
o 0TS 60TANA 1, 2, 387 FA & ¥Fo 308z ¥zt Azxsts A
AEE o AAHE R %3 o 600 g¥S FA 50m AWUE
polyethyleneZ & 8% ¢t ¥8 ZTAF ¥ 10TAA 1497 AFstg.
AY T 5 Foe A Wz 2 F Y o)g 4 Ad $ue Fe A
T d 10922 FAE Hrh add o3 #% Hrte sgu

FAE T g2t o 60TAA 1837 AN Fuprl 149 B A%

0

¢

oft o
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E 5-67. @A (B0-80T) F 14Y7F A g Fdteol A

Index dition Control 50T 60T 70C 80T
Decay by mold ++ - - - _
Browning +++ ++ - ++ e+
Drip - - - o T
Dessiccation + - - - -
Pungent order + - - _ ~
Off-flavor 4 + - 4 .
3+ 5-68. €A (50-65C) ¥ 14Uzt A A3 kvtol 3

Index ndition Control 50C 5T 60T 65C
Decay by mold ++ - - - ~
Browning e+ + + + e+
Drip - - - -~ +
Dessiccation + - - -~ _
Pungent order + - - - _
Off-flavor 4 + - - +

- 489 -




¥ 569 EFAe FHe HFF #AFH FF W (10T)
Storage | Treatment Attributes"
time (hot water
(days) temp.) Discoloration Wilting Decay Visual quality
0 Control 1.7 1.7® 1.0° 7.7
s50C® 1.4 1.2° 1.0° 8.1°
60C* 15° 1.1° 1.0° 83"
70C> 1.7 1.4° 1.0° 79°
goc? 3.1° 2.1° 1.0° 6.9°
7 Control 2.3% 26" 1.2¢ 6.5°
50C 14° 1.0° 1.0° 85
60°C 16° 1.3° 1.0° 8.4
70°C 3.0° 2.3° 26" 49
80C 46 2.8° 39° 3.0°
14 Control 3.0™ 2.8 1.2° 71
50°C 26> 2.4 1.3° 7.2°
60°C 2.1° 2.2° 1.3 78
70C 42" 3.1° 3.0° 4.2
80°C 48 3.3° 3.6° 3.2°
21 Control 41° 4.3 45™ 5.1°
50°C 2T 2.8® 2.7% 5.8
60°C 2.2° 2.3 1.6° 6.6°
70C 5.7 39 5.1° 2.3°
80°C 6.8° 3.5% £33 27
28 Control 46° 4.0° 58" 3.2°
50°C 36° 3.7 47 40°
60°C 1.9° 1.6° 1.2 6.0°
70C 6.0° 46° 6.1° 3.2
80°C 6.9° 46° 56 1.8
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#5-70. B0~65ToAM 1#xt dFAed dael Fujel WE (I

(Unit @ %)
Odor
Day . Purgent Sweet Off-flavor
Sample
Cont. 50 0 17
50T 50 0 33
0 55T 17 17 17
60T 58 17 17
65T 58 17 17
Cont. 33 67 0
50C 8 58 25
3 55T 33 67 42
60T 17 58 42
65T 25 33 33
Cont. 33 50 42
50C 8 42 25
7 55T 33 42 33
60T 8 42 33
65T 33 33 58
Cont. 38 75 50
50T 25 100 25
14 55T 25 88 25
60T 25 38 0
65T 25 38 50
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¥ 5-71. 50~65ColA 187 dFAd Fge] Frlel Wz (R
(Unit : %)
Day SampleOdor Purgent Sweet Off-flavor
Cont. 100 0 17
50T 92 17 17
0 55T 100 17 17
60T 67 42 17
65T 92 50 33
Cont. 100 8 0
50T 100 58 0
3 55T 83 58 17
60T 67 58 0
65C 50 42 17
Cont. 100 33 17
50T 92 50 25
7 55T 83 67 17
60T 92 58 8
65T 67 50 33
Cont. 875 375 50
50C 62.5 75 0
14 55T 62.5 75 25
60 50 62.5 0
65T 50 50 50
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® 5-72. B0~65TeA 18 e g g sel kel gt ()
(Unit : %)
Day Laste Purgent Sweet Off-taste
Sample

Cont. (5] 92 17
50T 67 83 0

0 55T 67 92 0
60T 42 67 0
65T 58 92 0
Cont. 83 7 17
50T 58 92 17

3 55T 58 92 58
60T 58 92 25
65T 67 92 58
Cont. 100 58 17
50T 58 83 17

7 55T 100 83 25
60T 100 67 17
65T 50 92 3
Cont. 90 70 0
50T 50 70 10

14 55T 60 70 0
60T 100 30 10
65T 60 80 0
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E 5-73. 50~65CH A 183 E5-A3 ¢

she] el Wl (Y%)

(Unit : %)
Day SampleTaSte Purgent Sweet Off-taste
Cont. 92 58 0
50°C 83 92 0
0 55T 75 92 25
60C 58 83 17
65C 75 92 42
Cont. 100 33 0
50T 67 100 0
3 55C 58 92 25
60°C 83 92 33
65C 58 100 0
Cont. 75 75 3
50T 75 75 8
7 55C 92 83 8
60T 83 75 25
65T 58 92 17
Cont. 60 60 0
50C 40 90 0
14 -55T 80 70 0
60T 60 80 0
65T 30 80 0
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#* 5-74. 50~60TCol A 1-3%37F DA a 3 date] gno WHal (1)

Day Sampl Qdor Purgent Sweet Off-flavor
Sample

Cont. 3.33" 1.5° 1.0°
50C-1min 267" 1.33° 1.33"

50C -2min 35" 117 1.33°
0 50°C -3min 267" 1.33" 1.33°
60C~1min 2.83% 15" 1.0°

60°C ~2min 25° 1.83" 1.5°
60°C -3min 2.83" 1.67° 1.33°

Cont. 5.33° 3.83° 1.0°

50C ~1min 567 3.0° 1.0°

50°C -2min 4.83° 317 1.0°

3 50C -3min 567 3.0 1.0°
60C -1min 567" 3.0° - 1.0°

60C -2min 467 3.0° 1.0°

60C ~3min 4.5° 3.17 1.0°

Cont. 4.33° 3.67° 2.5°

50T -1min 5.0° 2.33° 2.67°

50C -2min 567 2.33° 1.83"

7 50C -3min 3.83° 2.0° 1.5
60C -1min 417 2.17° 1.33°

60°C -2min 517 3.17 2.33°

60 C ~3min 5.17° 3.33° 3.67°

Cont. 6.83" 4.0° 15"

50T -1min 6.33" 3.0° 1.67°

50°C -2min 6.33%" 2.83° 3.0°

14 50C -3min . 517 317 2.67°
60°C ~1min 5.33" 2.83° 2.33°

60T -2min 417" 2.83" 2.33°

60°C ~3min 25° 2.83° 2.83°

¥ Means of eight replicates at least. Means followed by the same letter
within cell are not significantly different(p<0.05). As the value increase
from 1 to 9, the intensity of sensory characteristics increases.
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# 5-75. 50~60TA 1-383F A Fake] &Frle] st ()

Day S ) odor Purgent Sweet Off-flavor
Sample

Cont. 2.66° 2.0° 1.0°

50C -1min 1.67° 167" 1.17°

50°C ~2min 2.0 1.17° 15"

0 50C -3min 1.83% 1.67° 1.67°
60C -1min 2.0°° 1.33%" 1.17°

60°C -2min 1.5 117 1.0°

60°C -3min 2.0% 15" 1.5"

Cont. 2.5° 483" 1.337

50C -1min 1.83" 4.0 1.0°

50C ~2min 2.0° 3.0° 1.17°

3 50C -3min 2.83° 3.17° 1.0°
60°C-1min 2.33° 3.0° 1.0°

60C -2min 2.5° 317" 1.0°

60°C -3min 2.83° 3.83" 1.0°

Cont. 2.17° 2.5 2.0°

50C-1min 2.5° 2.33° 317

50C -2min 267 3.67" 2.0°
7 50C -3min 35 367 3.33
60°C -1min 3.0° 4.0° 2.67°

60°C -2min 3.17 367 2.83°

60 °C -3min 3.0° 4.0° 4.33°

Cont. 3.0° 367" 3.67°

50C -1min 2.5° 267" 3.17°

50°C -2min 267 4.0° 5.0°

14 50°C -3min 1.83° 317 5.83
60°C -1min 25° 2.33% 267"

60 C ~2min 267 2.17° 3.5

60 -3min 2.83° 2.83% 5.0°

# Means of eight replicates at least. Means followed by the same letter
within cell are not significantly different(p<0.05). As the value increase
from 1 to 9, the intensity of sensory characteristics increases.
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) WA Fshe TR/ EAT
0 gae §EF AR

A 2197 A4 A% 23X10°CFU/mL, 20T o A
X 10°CFU/mLe] gl t}.

st Erule gmbel WYY wE fEASVIE ZAM] 9§
0.05mm 7 ¢} PEEE o2 W¥sled 0T, 5C L 20T AA3HEA EFAL
A AT g s 0CAM AFA AEAHFAT /Mg 7)ke]
25-30d A =0l 5CAA HFg wha AHelo A9 20-25Y, 20TA

AR e gate] FEY FATNGE 579 A Ao vehyct

ju—
0]
X
[
o
O
&
~
3
Mt"‘
C,O O

#* 5-76.  PE(0.05mm)& X738k vty ¢ulo] £4

Firmness Total microbial Storage life
Sample Color, L (g D) counts (CFU/mL) (day)
0cC, | 25¢ 88.4 14.17 1.8x10¢° 30
5C | 204 875 13.22 2.3%10° 25
20C | 5d 36.2 13.01 3.3x10° 7
E 577 Bgel il we wy gue AgF TAAL) W
A7 7HY)
Type

0 7 14 21

PE, 0.05 89.8 876 36.6 8.7

CE, 0.05 88.4 83.1 86.8

71 &PE, 0.05 88.2 87.3 86.7
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£ 578 WEY TR ©e 9y d3ie AFF F25 9%

A 271 7HY)
Type
0 7 14 21 -
PE, 0.05 41X 107 1.5%10° 53x10° 6.5x10°
CE, 0.05 3.9x10° 2.0x%10° 5.8%10°
71 FPE, 0.05 4.4x10° 29x 10 6.4x10"

E3Ae FF we g 433 FAL Musgc T4 v
tdl Qo] 08 AR Yool EANYH FAE FE5E FeFHAT
0 ofshe] EAAGE gWES AEZ o§HE Loz dehiled

FEFo JoiNE AZx7 FHFE 41x10 Rt ARk F
Hgo wa} Fa#s7t F7hete 219 ¥ PEERTE 65x10° CFU/mLo)
Aoy CEXATE58x10'CFU/MmL, 71FPEXZTE 64X 10°CFU/mLE
PEZZ 7o vl $A detwoh. ol 28 A uhso Ak o] X4
Fe] zFHFoz 3 wAd R $Fo] CE 3 V|FPEEXFTAAE

HAA FR7] HEJ] oz wadEr).
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fnA
]
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o

o]
aulA7t nEtRE FHE AL hE 2 FEREAAY B Fr
2t A4 UE B4 wWEolch webA Au AR §L
ez wilE B4 Kou 2EFEL QY AdFn ded, #
HAQ, Watd, BAH 5 AFHELA L Y IR, ABYNF 5
e AAEgA At e AASvstd Ad - 2R 52 (3kg)E 0]

TFHFYE Y AXFF o 7HF FAustn ok

. d753

A74% red pepper?} red sweet peppers® Ho AXME FAE 93 FHF
pre-cooling SEATE 1, 3, 5T A(@5C)elA 242 WA HAE w,
red peppere 24A17+E 1T =23t 23 o1} sweet red peppers 204
Qo) 1T =23 d2o] A3 red peppers WELE7F AR
o 1-2C %<& w9 red pepper: sweet red peppers 15T %¢tth 7Co
M A" o] F pepperZFH AP ALEHWL 1TCAAN pre-cooling®d ¥
7CAAM Aga ARGE oy 3T 5CAA pre-cooling® AL &3}
7 it 7T /’QZJQ pepperd TF &L 1TCAA pre-cooling® Aol 2
Wit Helow 3EEE precooling2 =7t ZMESTE FbslE A4S U
BTt A&l AFA] pepperd) FFEL TCAHA AAHYS of wrh
@ol =3tth Red pepperd B¢ AA 456U F R LYL(%) 3, 5T
A pre-cooling AlZHE HUE F/ANZFE FASHYoH, sweet red
pepperd] 9 304 F ¥ L&l 3C)A pre-cooling HEF R
T7hA oYU 5CAA G A$oe e G HALS BAT

2148 sweet pepperdl ™& air discharge® &o] #3t AF)A fresh
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sweet pepperg 10, 20, 30% &< Z+Zt air discharge M & & & AFo 4
o 81T HFAHt A Me T 242 965, 7.04, 4.27 mg COy kg/
hel 35&S vehden 1022 Aeld HTE et AT (965
mg COY kg/ h)oll #l3] 433 @& 3F5ES 240 A% 389 3 A
7o EHE (6.0-96 %) FATYTE (108%)°] wF 423 @ioh 1
U 308 AE Tl A 66U F RS 827%E FAYT 5I%RE
o Eoku

Aebd 2A7F A28 red chillies (Capsicum frutescens)9] 28 93

THog drHden £ shFgeiet A48 Feo red pepperd 3}
q 543 v S glo] Arkd 2A} viAE 9% ZAE Q.
Fole 75 kGyE ZAMA &8 AAHA L 10 kGy 71X 9] HALN 2
AP carbohydrates} #iAbol4l kol WBlE FA &ty WAL FAbd)

< oleoresin¥ & 24.25%0 A 3161%2 7189 o lipide 16.80%9
A 1930%2 F7hs AT AR wewe] nzhy EdeE o gsx
gou FAEER A 950, 7.5 kGy) vlAE9 227l 2o
ARt 10 kGy2 ZAMSH: AL QA 2L ZAFZo]y] YR o HS
= WA AAZ 2"

A e b Ee d%9 red pepperE 0-10 kGy2 WA =
O e £ZA e ol AL} 5 10THNA AFeATH3). AAF Ae
1249 red peppert A2 A polycioth sackd] Zo} AAA= 6744 Fof
FA9 Qg B wd, 5-75 kGy2 ZAFE ¥ polyethylene-poly-
cloth sackol Ho} d2A AF5 HAA3F peppers 2d Folx EA9 A
& UERA Fsioh b zAlE B2 Y pepperd I RO E o)

F EdA eIk 75- 10 kGyE 2AlE ¥ ohE BguEd gy Buy
Wl pepperk A&olA 23 @ Folx YA WM Z@sisty =

4, sensory SAANME F& AHE Ry}

*

1

ok
N

ol

i

l

A

LU

o

Powered red pepper ¢ ginger® A& & A1 £3F electron beam
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irradiation (EBI)#} gamma-irradiation (GI)¢] %§&& mAEdA w3} A
=, sensory §4& ZHA HlE zAEGEY FUHx Y BER z2ANge
0-15 kGyZ 3t on] A& 474147 AR = = A=A

Atk 5 kGyl EBIE A &3 A$ #4E 102-103 cfu/g
on diFde &ds 2EHAT B A AdE GIE ¥
o AAAESRE S0 AdAM e FAd WHEE AR 449 T e
ool SddME YetdA @ Aoz Rol uyE ¢ FH EBI &

}2Fo] sensory EAAE HEA A

>
o?‘é
E
&2
rr
b
o
i
T
hul
T

Red pepper samples (& =& 239 peppers, &%, #¥)& 0. 25, 5.
75, 10 kGy2 2Abste} d2oA 67147t AFsts T AT 243
T, water activity(aw), fatty acid®] ¥IFE xAbstgo. 2 Ax v
A ZAbE ARE AZE red pepperd AW 8 Q4d A3 Fx
FE Ao ey

Red pepper powders® i3 Z2)3}8t3 A A sensory quality Z3oj
A e A duid zAbel &% 2 wazAl 9. 75-10 kGyd Zwl
A 2AE dides 25, 3% & 37)4FS SHE AdEAZRoY o=
AYe 299 #, 53 F 57149858 9dsA 2. Capsaicine
capsanthin, 23 Adzds #dg 29338 E47 sensory
quality= 10 kGy7HAl ZAMEH R Sl WMBE R Qgskol 2 &2xa=
BAdEAge 2 Wstet Addse] SBAE spAgh webd WAL EAVS}
L EA YR} red pepper powderse Z)3sA =43 sensory quality ¢}

SR = ST i i S RS e R =
A9 spices$} herbs ($3, 1% Q271w 2zule), dulo])e] nAyL
34 548 microwave HE (100CA 158)9 7old 24} (5 kGy, 10

kGy) A& A8 th Microwave M9} WAL ZAb:= njAy 2o e
of met thdst A7E Yell ok Microwave heating & 7+ UlAd S 7}
A= bacteria( EXE A bacteria)e]l WA E &It gl et fungivk E
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coli % faecal indicator bacteria ¢ AolE ZHAHoIrt ey faecal
indicator bacteria& %43] wds A bacterial count®t fungi®& FA) g
e FEZA] 2N )7 daME 5U 10 kGyR RS ZAMgRo] @ TETh

SARAAE Hotstd ES S HolAE 2 ¥y Bxe ey 4
e & 23, F2ALF Aol2EE 79 AAY F NaCl 15%, citric
acid 0.5%E 713l 96 CelA v5d Jdz AFE + YAx, 278
Z= dextrose 25%, fructose 17%, sorbitol 8%, ascorbic acid 0.2% Z 7}
P& @ 15T A% wed HHE A% & Atk T3 A2
o3 AlHE FAY AR vl AG2_ATe) o 128E Had, &
SAUAE ¢ 70780% HZEAE AL £ AU " BAYAHES
olgstd AXAGA WAA A mE =&AL AT 5 gle wmu

otiet dux AHREaAE 48 £ e AoE ArAC,
%_

RH 67% ool AE A& o], RH84% oldelAe FBol7t wasig
RH 32% clstel M= @4 @ o] veboh meba 50% Welel RH 230
Aol HFgstAom gL JFqA AF <A FEIFL 1565 1962
dry basis (DB) oW ol AXEFZ9 monolayer valuew 5T oA
9.23% (DB), 15T 4 842% (DB), 25Cl A 7.96% (DB), 35CoAA 7.52%
DB)2A &57F W&42 monolayer valuer Tha EolAE AL BY

.
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2. Als Ry

QAR Agsta vk Mk nFE AAER £ F o)E A%, HFH

A FHAZ2 Uyo] EaFo vfE 9 A E(capsaicine 2 dihydrocapsaicine)
I dlElYl CEFE AR FaFd FTiE v w AR #vgw C

F2 M gk Ayl n2A HE AL 10
F& H5(a), Hatbd), A Al FE
o= Fede HA 10g B2 vletyl CEA 3 capsaicin £49) A&},
128 10g A% FH3std 5%HPO3 4948 90m
FoiA WAool FEFHu o)g dHA AR 045m} syringe
filterg THAIA 15ME HPLCY FYste BA3t4t)

HPLC ¢ A x7A°o2ZE Z¥ : NHy column, Z#%7) : UV Detector
(HE37% @ 254mm), ©1%4 : Acetonitrile/50mM NHiHoPOs (70:30%V/V),
£% ! 1.0mL/min, Z¥ 2E2% : 40TCo| Yt}

4 K
fin
ol
[

ox
M
ofi
=
o,
s
(@]
fo
514
X
flo

>

i

3 capsaicine ¥ dihydrocapsaicine &< GCE o] &35t EAMsGE
H, GCz7 oz #H%7): FID, Initial column temp(Z7]&%) :220,
Injector hold time :1, {2 %: 260, col rate in/min : 3, Hold time: 10,
Injector temp: 280, Detector temp: 300, Atten : 1, Range: 11, & %: 05
2] Ak,

4. 2% Aw azA
Ao AREEE FAAAY) st 13 g Foz AY AYsty A=z
GRS W nFo AXEE9 13 ETAL FAEY

nFe AZXLE 50T, F4 2misec o DzzASA QE dxaATG
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el AzA AZERE FYAAY] A5t uFe] TRGAZL W
AA 33 sse] fRe] EWoR WAHY] SoldEE RAANE &Y

=
o ZHAYAZE ethyl oleate(EO)9t potassium carbonate(PC) &8 A}
& Aol Az g AgF A Aol o Wag x|y
18l BHAZ Atk Aase A¢ 718s 548 ZuAgds 7d8
A A7 AR A RS Adee o8 A FHS Wd 0.lmm
F7A¢ polyethylene film o] Y& % 4T YA 3o] BASAA A}£349,
Aggze 1) dET, 2) EO2%) ¢ PC (1%, 2%, 3%) AT, 3)
EO(2%) < PC (3%) < BHA (0.1%) A&+, 4 BHA (0.1%) ¢} soybean
oil (2%) A7, 5) BHA (0.1%) ¢ soybean oil (2%) ¢ PC (3%) g
ol AA YT ANREEL HAZLEE 50T, T4 2m/sec 9 ARSI A

=

dF A2
EAYgEoZ 482 radiant heat oven (line instruments, INC)< o] &3}
o AOAC Ho £3td A3t 3L capsaicine® Hoffrnanne] 9] F3ho

F&39d HPLCE E438t3 capsanthin® Chun 59 W 93k
spectrophotometerel]l ¢|&] WA A 2314 11 color== Humter colorimeter ©

ol3) 33 W 249 @Az ehy Ak
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=
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=
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=

dihydrocapsaicine® %2 & HolA 9 #o] AR
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Ay oz wlgy CE

(L)%}_-

Al FrHo A

L
o

B FAE AR FHFo Aot A 9o

4=
e

)
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5-79. FaFo A 2 Ryl ZAHEA
NS HERIC Capsaicin | Dihydrocapsaicin | Total capsaicin
(mg%) (mg%) (mg%) (mg%)

1 - 35 220.63 0.45 0.90 0.45
1~ ==z 41.21 18.49 10.84 29.33
1- % 0.00 0.00 0.00 0.00,
2 - & 112.01 3.48 0.71 419
2 - H3 34.30 135.18 33.59 168.77
2- A 0.00 11.33 272 14.05
3 - T8 79.42) 0.65 0.00 0.65
3 - g 25.74 28.14 12.30 40.43
3- A 0.00 1.78 0.54 2.32
4 - 5 120.67 4.02 1.03 5.05
4 ~ gz 42.61 270.52 3.38 273.90
4 - A 0.00 15.17 4.04 19.21
5~ 5 63.07 1.23 0.46 1.69
5 - €3 28.42) 25.50 12.84 38.33
5- A 0.00 0.75 0.00] 0.75
6 - 4§ 91.40 1.65 0.54 2.19
6 - gz 28.31 28.48 17.12 4561
6~ A 0.00 2.12 0.00 212
7~ 5 85.34 1.06 0.37 1.43
7 - €9 37.35 53.95 25.75 79.70
7- A 0.00 571 2.57 8.28
8 - #5 94.89 0.86] 0.24 1.10
38 - #Hx 31.15|. 25.72) 11.26 36.98
8- A 0.00 1.65 0.54 2.19
9 - #H 84.71 2.33 0.57 2.90
9 - gz 34.75 46.74 17.00 63.73
9- A 0.00 2.05 0.61 2.66
10 - =8 72.35 17.38 4,25 21.63
10 - €% 0.00 385.05 5.36 390.41
10 - A 0.00 45,72 10.23 55.95
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capsaicin®t dihydrocapsaicin

- mg%

S5t y = 0.4068x —0.1633 ¢

T 0 R?=0.878

Q .

[u]

o 15

o

S 10

£

©

0 10 20 0 40 50
capsaicin
capsaicini} dihydrocapsaicin{Ei =)
mg%

30
g5} y =0.3651x + 3.4578 , *
T o0 | R?=0.7912
Q *
S5+
o .
B 10
£
el 5 P

0 .

10 20 30 40 50
capsaicin

2% 5-4. Capsaicin® dihydrocapsaicin® &4
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capsaicin
(e8]
(o]

capsaicinz} H|EFRIC
mg%

y =~0.0787x + 16.477
R® = 0.0667

0 i .
0 100 150 200 250
HE}RI C
capsaicinZ} B|E}RIC(2} )
mg%
20
L)
'.%A15 - y =-0.0281x +6.195
0 > _
s .o R = 0.0618
Q
[
(&) 5t .
0 hd 0:.0| PY
0 100 150 200 250

BlEFRI C
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capsaicinZ} B{EFBIC(E} =)

mg%
&0 L
50 | y = 0.5268x + 15.354 .
5O r R? = 0.0523
W] L
3 ‘ ‘_‘/./’
gar .
10 |
O 1
0 10 20 30 40
H|Etol C
capsaicinz} B EFQIC(M])
mg%
50
4
=
© 30
3
g
[&]
10
o L L )
0.00 © 0 0.40 0.60 0.80 1.00
HIEte! C
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dihydrocapsaicint H|EFIl C(4])

. mg%
12
5107
& 8t
&
o 6
o
g 4 &
5 21
O ’ 1 1 1 I
0 0.2 0.4 0.6 0.8 1
BIELZ] C
dihydrocapsaicin@} H[E}2IC
mg%
30

c 25 ¢

= y =-0.0202x + 6.4084

T 20 2 _

: . R? = 0.0486

8 15 0

E 10 ¢

4 L 4 gy, @ -

o

0 50 100 150 200 250
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dihydrocapsaicinzt 8| EF2IC(E] =)

mg%
30
=
S 25 y = 0.2352x + 7.6758°
g2 R=00018 o —
8 15 ey
5 10 ¢ ¢
z
£ s
O L ] I I
10 20 30 40 50
H|EtBIC
dihydrocapsaicinzt H| Ef2l C(2}5)
mg%
45
£ 4Ar *
.% 35 F y =-0.008x + 1.6324
o 3t 2 _
g o F? = 0.0824
6]
o 27
B 15
£ 1 .
© |
0.8 IS :S°. -
50 100 150 200 250
H|E}SI C
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Total capsaicin®} | EF2IC
mg%
%0
80 * '
< 70 y =-0.1079 +22.885
S & . R’ =0.0626
& s0
[v]
S 40
g 3
= 20
10
0 *_ _obte. *°* -
0 50 100 150 200 250
HEFZIC
Total capsaicin®} H|E}2IC(TH)
mg%
25 v
St ¢ y = -0.0361x + 7.8274
3
g 15 | R = 0.0657
St
8
o] 5 F *
'.....
0 N * .z.O Py
0 80 100 150 200 250
H|EE] C
L
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Total capsaicinzts] EF2I C(E} =)

mg%
100
£ 80 y =0.762X +23.03 .
— 2 _
g 60 R =0.0576 *
[
£ 4 ~
2 20
O 1 I 1
10 20 30 40 50
HIEFDL C
Total capsaicini H|EF2E C(M])
mg%
o .
c
o ©
S ®
%
8 0
© 0.
S 10
O L
0 0.2 0.4 06 0.8 1
HIEFRI C

a9 5-5. HElRIC & F capsaicine

- 514 -

gF7e BA




3® 5-80. HIEFRICS} ALolAl ghadzte]l A

# Al Correlation Coefficient(r’)
&1 B} 91C/%ZCapsaicine 0.0366
8] E}¥1C/Capsaicine, -5 0.0618
v E} 91C/Capsaicine, ® 3 0.2830
v EF C/Capsaicine, X 0.0000
ZH] 8} ¥1C/Z&Dihydrocapsaicine 0.0378
8] B} 91 C/Dihydrocapsaicine, 7% 0.0824
1} E} 91 C/Dihydrocapsaicine, & 0.0765
1] E} ¥1C/Dihydrocapsaicine, 0.0000
Z 1} 91 C/ZCap+Dihydrocap 0.0418
Bl b C/Cap+Dihydrocap, % 0.0657
H| B} 1C/Cap+Dihydrocap, ©# 0.2757
8] 8} 21C/Cap+Dihydrocap, 4| 0.0000
# 5-81. AAtolild slo| = Z Aol A gEFate] AFH A A

s Al Correlation Coefficient(r’)
#Capsaicine/ZDehydrocapsaicine 0.0366
Capsaicine/Dehydrocapsaicine ¥+ 0.9918
Capsaicine/Dehydrocapsaicine E] 2} 0.7912
Capsaicine/Dehydrocapsaicine % 0.9771

Y. 159 dd AxAY 53

A AxEEF FYATI7] Astel TP FuF Az 158 Jo
2 Adst] dxeds Wel FAL vt 1FE dutez g A
28 A5 HER CEFL FanFo) uls 0% ¥ e 2yt 1F
o B AN Fago] wla) sl Az nFo) Ao 5 o
= HERRT ojeh e date 3o AxA ddd ddFozx 13l
A2HE7 g et vebd dste dddd webd a3e f8%
Hol FAFHAFAN A2t HFE WEH L AE @A vl Fof o)t 2
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k1
i
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esh Color
L value a value b value
25 41.41+0.16 27.93%0.23 25.71+0.60
40 47.57%0.40 32.80%0.18 34.64+0.07
50 50.69+0.05 34.7510.27 39.86+0.15
60 50.55+0.15 33.921£0.29 38.50%0.62
80 50.94+0.57 34.66+0.30 39.20+1.56
100 51.9510.40 35.19+0.10 39.77+0.42

REFE ELA VAE 9 2AAAL, 159 Az VREES
FHA7) Aot nFEEY G2 FE WIANA RN LRYR2RY
ol 49 22 32 Foo] AR o] §o|EE st ¥W AYE

1) PC 2 EO9 A ax}

nF9 Az Al Adx AAY2ZAM PCY EOF e Azxsgdd v
A3 AAR EOS PCE BE&3td AAF 771 djzTFo vlste] me 7
ZE£5E Yehglen EO ¥5E 1AAZ 3 PCY IS gysgs
W PCOl o] 7184 E Azx&5r 4HE 4% BA
gy 139 Az ol AA w7} capsaicin® capsanthin@ el T )

= 9%E& A A3E Table 7% b AZ%F 139 capsaicind e

dzTol vl AAGFrh @deksd 2 F PC 1%E A 7oF e A
g7 2o £ 2o vgied 1%Ad7E dETE o 4%3%
A FAH At
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34 capsanthin Al tz2F7F 2] o] ws) EdedH AwF F PCE
HE 7 v A %2 FS 22 Hunter color value 3 agt=

< A& YEUAY. o83 A3z PCo EOS ¥ &ste dAxee Az

EE 3N JAAT a5 Mol AEHE dde 2tn s A

& 4 ggteh

2) PC, EO ¥ BHAC #H§ A:as

PCe EOE AAY dt9e W Ax&TE $adxD Aol AesEY
| HE Badty] 98 o] AT BHAE ¥ &ste dzsdqd 23 o
Z7, BHA, &% X+ BHAS EO ¥ &4z 7rg dx =
YEht BHAE PC, EO% &3 AME3lYE Azx&xoe & 930 gl
Aoz veyr.

a7 FakstA 9] AdF<l BHAZF capsaicin® capsanthin®] #akel] w] %)
T 9% =AY AFAE E 5-837 2o BHA AT EFoA vy iz
< capsaicin ¥H-S B9 Ed 3] BHA, EO € PC(3%) A&7 713 =
< capsaicin ¥%-& capsanthin @ Hunter color valuer & agE BHA
77k #A dEdREY 2 % BHA, PC, EOg &% A18% 77 2
A3E Veh AT

_)H_:‘

3) Soybean oil, PC 2 BHA9 W& 37 &3.

Soybean©] AZx&%o] mA YFL BHASY #Zo] ANygdozy Az
=2 I6A AxRE W dzTe FEESF) 140% (FEF) oAx
soybean oil= 80%°l 2 EO AHzTE 50%AE=ERT. o4z EO7
soybean oil BT HZ&EE7 £ Aoz Yelygth a8la EOY oilo)
capsaicinil capsanthin $#e] mlX = 4 F 5-849 o] BHA + oil +
PC@3%) A&7t 7F3 %<& capsaicin &3¢ HYH capsanthin 2

surface color ¥ BHA + EO + PC(3%) &7} 7}4 E9to)
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¥ 5-84. 71Z= 4 ethyl oleate (E.O.) ¢ potassium carbonate (P.C.) 9 &%
A2 AAge AX1F9 capsaicin F capsanthin 3 L THM W3
e Capsaicin Capsanthin Color
I'reatment
(mg%) (mg/g) L a b
Control 156.0 0.977 229 3486 177
E.O0.+P.C.(1%) 150.6 0.661 25.7 29.7 19.1
E.O.+P.C.(2%) 142.9 0.968 25.3 319 18.7
E.0.+P.C.(3%) 1265 0.837 25.7 31.0 18.9
¥ 5-8. AZA ethyl oleate (E.O.) ¢ potassuim carbonate(P.C.), B.H.A.
o] EgAE AAET AF1139 capsaicin # capsanthin % 2 EAA
o] ¥zl
Capsaicin Capsanthin Color
Treatment
{(mg%) (mg/gr) L a b
Control 155.9 0975 235 338 16.2
BHA(0.1%)+E.O. 205.9 1.125 267 345 187
BHA(0.1%)+E.O.
P.C.(3%) 238.2 1.280 25.4 36.7 18.5
EQA+P.C.(3%) 1265 0.837 257 310 18.9
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¥ 5-86. 2324 olive oil(0.0) ¢ potassium carbonate(P.C.), BHA®] &3

A2 AAeld AZ1F capsaicin & capsanthin &% 2 FHAMe wig)

Treatment Capsaicin Capsanthin Color
(mg%) (mg/g) L a b
Control 155.9 0.975 258 | 308 | 182
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