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SUMMARY

I. Title

Studies on the Quality Improvement and Diversification of Domestic

Apple Juice Products for Export Increase

IT. Objective and Significance

According to the results of UR negociation for agricultural products,
fresh fruits such as fresh orange and those processed have been
imported freely under trade liberalization since July 1997. Thus the
import of cheaf and various fresh fruits and those processed products
was increased rapidly enough to give a blow to the domestic fruits
growers. Despite of undergoing this situation, planted area of fruits trees
was increased every years until lately, especially apple and citrus became
overproducted, while consumption was decreased. Accordingly grower'
profit falled greatly inspite of paying high production cost. And so
planted area of apple trees has been reducing since 1996. In recent years,
about 15% of domestic apple crop has been processed, almost 85% of
total production has been consumed in fresh one. In order to compete
with imported fruits, firstly we should control the apple crop and the

highest quality, and process more than 20~30% by development of
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various products. Therefore, objective of this study is to improve the
quality of commercial products made in Kyungbuk Apple Grower s
Agricultural Cooperative Union(KAGACU) and develop new products
satisfiable the consumer’ s needs, and further increase not only domestic

market share but also the export.

Hl. Scope

1. Changes in quality of commercial products(45’ Bx cloudy, 65° Bx
and 72° Bx clear apple juice concentrate, bottled natural apple juice)
made in KAGACU during storage and distribution were invetigated.
Storage conditions were -18C, 4 for concentrates and 20°C for natural
juice. Physicochemical properties and sensory characteristics of samples

were measured every month.

2. Apple juice containing diced flesh was developed. Changes in
texture and sensory attributes of diced flesh at different conditions for
heat treatment, storage temperature and adding food additives were
investigated. Optimum process and mixing ratio for preparation of new

type apple juice were established.

3. Development of dietary fiber-rich apple juice was carried out.
Various methodes for finely grinding apple pomace was tested. Sensory

properties of dietary fiber-rich apple juice added with different fiber

- 14 -



content was evaluated. Changes in quality of new product by

pasteurization during storage were investigated.

4. Technology for development of chilled ready-to-serve apple juice
pasteurized at low temperature was involved. This product should be
distributed only at cold chain system. Growing states of microorganisms
in fresh squeezed apple juice and diluted concentrated apple juice treated
with different heating temperatures and different cold storage periods
were observed. And also changes of physicochemical and sensory
properties of which were invetigated. Sensory attributes affected in juice

quality were compared with commercial juice and chilled one.

5. Nutritious apple juice was manufactured by adding vegetable
extracts and skim milk to apple juice. According to results of preferance
test for products prepared with different mixing ratios, the best one of
them was chosen. Additive which prevents juice layer separation was
invetigated. Optimum conditions for pasteurization and homogenization

were also studied.

6. Neutraceutical apple juice with high SOD-like activity was
developed, which was made from the mixture of apple juice, vegetables,
medicinal herbs and mushrooms. Samples that showed high SOD-like
activity were screened from above stuffs. Optimum mixing ratio having

high SOD-like activity and the highest scores of sensory evaluation was

- 15 -



established. Change in SOD-like activity of apple juice by pasteurization
was investigated. During storage stability of quality of which was

measured.
IV. Major results and Recommendation

1. The quality changes of commercial apple juice and

concentrates during storage

During storage for 7 months at 20C of commercial apple juice , —2
0C of 45°Bx cloud and 50°Bx clear concentrates, 4C of 72 “Bx clear
concentrates, the changes of pH, titrable acidity, total sugar, reducing
sugar and amino-N content was not observed. There are no viable
microbe counts at commercial apple juice and 72 °Bx clear concentrates
and only a few at 45°Bx cloud and 50°Bx clear concentrates.
Redness(a values) and ASC(alcohol soluble color), the index of browning,
was increased proportion to storage period and temperature. Vitamin C
content decrease was found in all products and was inverse proportion
to storage temperature. And also, vitamin C content has high correlation
with redness of color, ASC and sensory properties, so that was thought
to important index for determination of apple juice qualities during

storage.

- 16 -



2. Development of new typed apple juice containing diced apple

The effect of heat-treatment at various temperature and time
intervala on apple juices containing diced apples were studied. At the
higher temperature and Ilonger treatment, the lower hardness were
observed. The optimum heat treatment conditions were 100C, 30sec. for
7.0mm diced apples and 1007C, 25sec. for 5mm diced apple, respectively.

As a result of sensory evaluation of apple juices containing various
additional amount of diced apples, 15% were observed as the best.
Optimum pretreatment condition for improving storage of apple dices
was the treatment of the diced apple in calcium chloride solution after
0.5% alginic acid solution treatment. Changes in chemical composition
such as pH, acidity, vitamin C containing diced apples were determined.
Although pH and acidity were not changed after 35days of storage,
vitamin C contents were decreased during storage. The vitamin C
contents of apple juices stored at 5C were 81lmg% at day 0 and 41mg%
at 3bdays of storage. The vitamin C content of apple juices stored at 4

5C for 35days was 20mg%.

3. Development of dietary fiber enriched apple juice
Apple pomace is an excellent example of a wasted food resource
which also causes significant disposal problem. The objectives of this

study were to develop dietary fiber enriched apple juice added apple
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pomace for resource recovery.

Total dietary fiber(TDF) content of apple pomace was not
significantly different between each grinding method. TDF content of
apple pomace was about 452 which constitute 6.3% of soluble dietary
fiber(SDF) and 35.2% of insoluble dietary fiber(IDF). Apple pomace was
blenched by steam for inactivation of enzymes and then grinded finly by
colloild mill. It's permeate through the 100 mesh siever was prerared.
Sensory panel scores for apple juice containing 10% grinded apple
pomace was higher than other addition levels(p<0.05). Sample treated
with 0.1% cellulase and 0.1% pectinase mixture to improve the texture of
apple pomace showed better mouthfeel in sensory evaluation than any
other enzyme treatment. TDF content of apple pomace treated with 0.196
cellulase and 0.196 pectinase mixture increased SDF by 9.8%. The apple
juice adding 10% pomace was sterilized at 95C for 30seconds. During
the storage periods, acidity, pH and TDF content of which were not
changed, but vitamin C content was slightly decreased and no total
aerobic count was detected. And also sensory evaluation scores indicated
that flavour and taste were not changed but color was slightly changed

at 25C.

4. Development of chilled apple juice” by low-temperature
sterilization
Chilled apple juice was prepared through low temperature

sterilization- in order to improve - quality and satisfy consumer’s

- 18 -



preference for natural fresh food, Growth of test microorganism,
Rhodotorula rubra, was not affected by addition of natural preservative
DF-100 up to 1500ppm conc. and change of pH in model solution to
3.4-42 range. Initial microbial counts in fresh apple juice could be
largely decreased by washing with 75% ethanol and sterilized water as
_pretreatment of juice preparation. Browning enzymes were retained to
the extent of 50% after heating of fresh apple juice under 75°C for 5min,
.80 addition of vitamin C was necessary to prevent browning. Any
changes of microbial counts, pH and sugar content were not found
during storage at 10C for 14 days after preparation of chilled apple juice
with sterilization at 75°C for 10min. At sensory evaluation, color and
flavor of chilled apple juice were better than those of commercial

sterilized apple juice, but not significant difference.

9. Development of nutritious apple juice adding vegetables and

skim milk

As a results of sensory evaluation for various mixing ratios to make
nutritious apple juice, the best one was mixture of apple juice 76.2%,
vegetable extract 19.096, skim milk 3.0% and the others 1.8%. For
improvement of texture and prevention of layer separation in apple juice,
addition of 0.1% pectin was most suitable for stabilizing that was
homogenized at 4,000psi. The product was pasteurized for 30sec at 95°C

by plate heat exchanger, after that instantly filled in bottle. Through the
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storage test the product did not change in quality characteristics,
maintained stable texture and safe in microbial aspects. This product
contained more dietary fiber, vitamin C and minerals than the other

juices.

6. Deveolpment of fruits, vegetables, mushrooms and medicinal
hurbs mixed apple juice with high SOD-like activity

Fruits, vegetables, mushrooms, and medicianl hurbs mixed apple
juice with high SOD-like activity was developed. SOD-like activity of
broccoli juice, strawberry juice, carrot juice, kale juice, kiwi juice, and
radish juice is higher than that of apple juice. Oak mushroom(Lentinus
edodes), Yangsongi(Agricus bisporus), Boxthorn seeds(Lycii fructus), and
Hwanggi(Astragali radix) have high SOD-like activity also. The SOD-
like activity is mostly heat-stable at 95T for 5~20min. The SOD-like
activity is not correlated with total phenolic compounds and Vitamin C
content. The apple juice with 17.5% of strawberry juice and 2.5%
radish juice, 5% of Hwanggi seed extract have similar sensory

properties with 1009 apple juice and higher SOD-like activity.
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(RZ, 1984, Janovitz—Klapp, A.H., et.al, 1990, Toribio, J.L., 1984)

o] 2 AFdAE 2 AnFss 1EA3E A% N2An2A
A7 AREE SAUFTZHIA AL ABAL Y SAFEEFFE, 3
At 3ERY ARFE FHES ATU 242ty AFo A FEHE £

C zgael g8 B8 54 £x AYHAM oA, NAE %
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A2dAs 2 BY

1.4 =
AESEsHAA AL A 1Mdo] AYA] & AR AAFGFA(EEF
2, W)} 45°Bx EF, 50°Bx A, 72°Bx FAA AMHAFA FHFS AT

o AREZ ARE-3AUTH

2. AF 274 B BANRY XA

A BEAEA A ARsFEEe 234 w207, 45Bx £,
50°Bx 374 F5ES] A9 20T, 7°Bx ¥4 ¥5E A% 4CAA 47 A
3 B 1819 5 Gaol AZHBA AR AgAYeH AF &
ol e 4F @ss d¥us) 994 AR £9 ARFs, £Bx £,
TPBxAA FEEL dN e WWoz NEE sk 27 4, -3, -1
5Co] ARsAA 1~279 Aoz EAWsE Avugct

olgetd, MARLE 2 B5A NPE AF AE AvF2d 4 2
W2 Agdgen 52T A% NYESE BAS Adsn ZF 125Bx
2 4% F A8k

3. M|RAE NAF=TITATE, 1989
A% AgFA g AMEE FEF FY MABEARY AS, 3714 I
A# 2 PCA(Plate count agar, DIFCO 0479-17-3)M|A g o2 A FTFE
Desoxycholate agar(DIFCO 0273-17-1)¥l A o2 A &3l9 ).
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4. pH 2 AR A% (AACC, 1989, =T Y24 KS H2110-1989, 1989)
pH Z=A7|(S¢v A2, DPRRO)E ©]&3td pHE FHA3ALH
ARANEE g o] 2AsAT. ABAYFL € 125BxE 4% A
Zx 3 Bug 50m¢ vlolAd 711 0IN FASUEE RF&Ho=
pH7t 842 2 W7tx AAsH). ol o]&d 0IN FASUHESF &9
negeol AbFAE BAHAIS 6.705mg/mE F3He FAANEE ALt

1

Al

5. 47 9 427144 M2 (Alcohol soluble colr, ASC)

AgFEs 2 A AgFE FF99  AZAFAdE AR
(ColorQUEST TI, Hunter Lab)& ol&3t5iom #r|(L), FH%(a), A=)
zoz Jehfrh  old, ARSI WA J)EWHe L, a, b 44 9268,
0.81, 0.86 °IAch.

ASCE  Meydav 51979 ol wet &3} Zo] FAH}UT. F&=
N S e HUEle & 4o £ e F3ta, 420nmol A9
deje] FFEE A3t ASC #oz 3t

i\

6. BletYl C §F
Z 2(1989)9) "ol wel oy Zo] FAMATE ARFE Ee
125°Bx2 3|43 AHHF2A 559 2mlE 5% metaphosphoric acid &2 2
of 508 A& 3|AstATh AT AR £9 2mAS AETA A7 Helka
0.03% 2,6-dichlorophenol indophenol &<§& <oF Iml¥ #H7lsted HpHo] F
= AL s IS 2% thiourea metaphosphoric acid &HI 2%
2 4-dinitropheny! hydrazine & 94-& Z+7} 2ml9} 1ml H7FE § 37°ColA 3A]

7F e AT whgo] B AEE9E Loz WYANZ F derEdd
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7] t}& 24-dinitrophenyl hydrazineg ZAHE7} o] Fo] H7isk AL FA=E
2 39 520melA EREE A8k L- ascorbic acid 20mge  H &3]

2R3 5% meta-phosphoric acetic acid 100mlel =< A& FELqo=

FE2ZANE AT FEIAoE 2y A5 vEgw C FHFE AR
7. ohv] ] AA(E2Ed 2, Formol Nitrogen)

olnje] A AE FFFTYTHKS H 212009 weh &34 Zeol FA3
gt} 250ml HlolAG FAANE 2% ZFF 100mlE B3 F He g,
o]2 0IN FASUEF §902 pH 847tA AARSFAY. o7l 222
214 M (37%) 20mle 713 ¥ A FAUEF §902 pHyt 8471 €
W7tx AARsPY. 2x ugAEe #43 F oy 2& 2o 934
opm] e AATFHFS AL AT

(A-B) X 14 X F X 100

NEF (g)

714 A :0IN FASUEF &4 A8 AHFHmD
B : 01N FASUEF 499 H}E“W A #Z(ml)
F: 0IN #48UES 8§99 T=AF

8. weld ¥4
AdFe EE 125BxZ §48 AFs 5598 HPLCE FRFE

5~64] Ax 3Asa 34L& 045um membrane filter2 o}33te] High
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Performance Liquid Chromatography2 #3393 g EA3lg00 oy o

&% HPLC 84

ZzZ AL

u Dt W

olel ¥ 3-13 2tk

9% HPLC ¥4 =7

IJASCO HPLC system( PU-980 Pump, RI-930
{RI detector, CO-965 Column oven, AS-950-10
{Auto sampler)

YMC-Pack Polyamine-II, 250 X4.6mm i.d.,,

|S-5um, 120A

e}130°C

{78% acetonitrile

Az EE 125BxE J4T ARFEL $FAFY 4714 249 9

Sep-Pak C®%& ]88 Coppola(1984)¢] W& o]43dlgoed
AL olg ® 3-29 7t}

£ 3-2. 7714 £48 93 HPLC &4 =4

_ |JASCO HPLC system( PU-980 Pump, UV
\detector, CO-965 Column oven, AS-950-10
{Auto sampler)

[YMC-Pack ODS-AQ, 250 X 46mm id.

10.7ml/min

130°C

| 20mM HoPOs~NaH:POs (pH 2.8)

1220nmelM e FB=
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10. #5947}

1

ot

2
4

B o9 8-12"E AddA Adwsie] Az 3
ol dial 9d Bdoz HrleA siglen dutw

o A=E 93 == Frtsrh

- 5] -

SEEREE

Ake] Aol w



A 34d 479 9 nF

1. ARz B AR AAFE B AHFE 5EHEY FE

&
L

29 ARFEA 5EFY WAR WE 3V A
2 BRee A FE ¥ 2-3% 2T
ALl A AF 77 ¢ A
2ol A2 &gt Ut 45°Bx T8 55FY AS, I7A EA
Fe z7] 15xX1F #24A AZFHAUY o] F Faste]l A% 107141= 1
X102 277 Zastgoen o F AEFA ggrh  OE ZERY FFolF
o] AL &7] 243X10°%01A4 AR7Izre]l AA FE tha E7Ve s AR
18/ el Bl E 58X10° FE7A AEHNUE WFERY 7
F A=HYeY of F ASFA &ty 50°Bx F wFFY Ayele= =
wo} ZolRure] A% 579 74X 4R AEHU} o] F AESHA LUt
ols} Zeo] AF 7)o AL Fo|AT v PBo] LA A& ¥F, ¥F AA
ol A AFS g8 BHsE FoA o9d AR A4HY £HBx &
g x2Zo A% g2 53T v FRAeR wEF vep dF AR
A e gEgy] Wi RAe= AAHUY. 53] Rhodotorula B
a5 A% 5273 A9 v glon 65°Bx LAA FAoME Wi
»ug #k Ao R/t
BEHREN, 1978) AAFoz B wde Awd AR AGFLE ZEC]

T YR BE 55Ee A 9E AR uAER AT BAE A gE

|

=oly BRI Zygo- saccharomycess £87F B
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'€g-

X 2-3. ARAMSEA 2 AdFE2 52F5Y AT WAE ¥

( X 10° CF.U)

AL | ot g s lals |67 89102 1416 18

AN EY AgeE AEUAE

(C)

N @ 74 Adwy#E | Nl N| N| N| N| N| Nf NN | N| N N | N | NN
T 20 |EE 2 FBolFH N| N| N| N| N| N| N| NIN|N|N|N|N|N|N
WA TH Nl N| N| N| N| N N| NNN|N|N|N|N|N|N
45°Bx E¢ 3714 aurAZE | 75| 43| 05| 05] 25| 1.0 N| 1.0 10| N |10 | N | N | N |N
AazEas | -20 |ER 9 2BolF  [243]11.3]120(145| 53| 90| 30| 1.0/ 43 | 65 | 45 |25 ]20| N |58
5% AT F 18/ 05/ N| N| N| N| N NNN|N|N|N|N|N|N
50°Bx &% 5714 QuA#E | N| N| N| N| N| N| N| NN | N | 10| N|N NN
NzzEs | -0 |82 2 Z%0)% | 30| 05 33| 25| 10{ 43] N| N| N | N | N | N|N|N|IN
FEE o) A 05/ N| N| N| N| N| N N|N| N | N | N|N|N|IN
72°Bx EE 5714 Qug#E | N| N| N| N[ N| N| N| NN | N | N |N|N NN
ApE 2 4 |&E 9 FFolF N| NIl NI Nl N| N| N| NfN|N|N|N|N|N|N
TEF ot § N| N| N| N| N| Nl N| N|N| N | N|N|N|N}|N




. FAAgx 9 pHe W3}

A% F ABF2 125BxE N T ARFE FF5FY HAME H
pH W32 A5 Zd3E § 2-4 ¢ 2-59 2

N ApgEAe 27 AR AR AR 7302 0.36%E 45°Bx £
FEEY 0371%4E A #E& dUEdiled 50°Bx A wFF9 0.429%,
72°Bx A FFFY 043%0l vME i 3 & e AF F
AANE] W3lE AnEd AW AHFA9 45°Bx £, 50°Bx A 5E
o] ALole A9 WEsF gou 4TA AFe 72°Bx A sFFS A
ZF 87 7HA = A ®wEIt Jopt olF ta Faste F¥E HEHNS
U & Aole oAUt

pHY A$ol= AgS ZE ARAA A9 ®Mart Ien Ad Ak
F2E 38~39, 45°Bx £ ¥5FY Afele 37, 50°Bx 3 =
72Bx B F5F2 36~ =9 pHE YRt ol¢ 22 A=
SARNF2 AFF pHESIT A9 (e F §19%)9 Bust A5
ou  Nagy §(1988), ©] 5(199%)% HAF29 A% F pH7I A9 HEH

A e wid v k.

o 72 % FE/HEA A7) s

AA}A(Color difference meter)E ©]-8-3te] Al@F 29t 125°Bx2 34T
AATFEA FHE AT A7 WSE AHE Ad= F 2-67 2T

Al AdgEse] A Bl 27] 1197904 1870 A7 Fol= 10.08=
T4 Zastgorn AAEE YEE aghkd £7] 104604 22322 F H) .’°i
A 2715 28 FAEE YR bik 9A 7] 488904 A% 18714
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-gg-

E 2-4. A RAIHT

P>
2

(%, A4 715)
AZ7ZH AN 0 1 2 3 4 5 6 7 8 9 10 12 14 16 18
A&aH AFEE :
()
Al e
/\]—i]—-zr/\ 20 036 036| 036 0361037036036 035/036]0371036{036]036032] 035
45°Bx &E
Apsp s 2 =20 037! 0.37| 037] 038|038 039|036 038038038037 037]038]036]| 036
FE5FE :
50°Bx Z &
Atap g2 =20 042 042 042] 043|043 1045 | 043 | 043|043 | 043 {043 | 042 | 043|040 041
TEF
72°Bx &E
A g2 4 043] 042 042| 042] 042 | 042 1 042 | 042] 042 {041 | 041 | 0.39 | 0.39 | 0.37 | 0.38
TE5E
ALt 6,705mg / ml of 0.1N NaOH




_gs..

%25 ARAHFFE D ARFE EEE AT pH A

A A7 7HAE) 0 1 2 3 4 5 6 7 8 9 101121 14 | 16 | 18
A 8% AL =]

()

Al s

- 20 38| 38| 38| 38|38| 38|38 (38 | 38| 38 38 138139138 38
A atat
45°Bx &
AL 2 =20 37| 38| 37| 3737} 37| 37|37 37 | 37|37 37373737
TEE
50°Bx &%
A} -20 36| 36| 36| 353636 |36 |36 |36 | 36|36 36 | 36 | 36 | 36
TEE
72°Bx &
Al 2 4 36| 37| 37| 36|36 36 | 37 {37 37 136 |37 3737|3736
TEF




-LS‘-

E 2-6. NaAHF= 9

ARFr BEEE A%F

A47)2HA )

0 1 2 3 4 5 6 7 8 9 10 12 14 16 18
ANg% A% Huntergk
()
Al - w7 1(L) 1197{11.47(11.01|10.85|10.85{10.73|10.75|10.65|10.43|10.26 [ 10.19]10.04| 9.84 | 9.94 |10.08
A}TL]-Z: 20 [AAZ(a) | 1.04] 148 148 166| 1.83| 1.86] 1.92| 2.01| 2.021 210|220 | 216 | 222 | 2.27 223
N 3'%&}5(]3) 488| 537| 5.44| 560| 577| 569| 574| 5.77| 573|576 | 5718 | 5.66 | 5.65 | 5.74 | 5.69

45°Bx

5 g71(L) 12.73113.05|13.09112.98(13.42|13.25|13.27{13.32|12.94{12.78(1293|12.90|12.80|12.63{13.01
}\};} N -20 (A M= (a) 117 1.34| 137 129 144| 132| 143| 14411361136 |1.35|134 (140|135 148
11—.7':': AT (h) | 490 5001 5.13] 5.02| 525 5.14| 522| 518|516 | 514 | 517 | 513 | 523 | 522 | 5.30
CRsR=E

50°Bx

Fe g71(L) 90.1190.84190.62 | 90.36 | 90.22 | 89.60 | 90.15 } 89.16 | 89.66 | 89.42 | 89.25 | 87.88 [ 88.15 [ 87.39 | 87.05
/\].ﬂ]./;)\ -20 (A M x(a) [-361(-359|-3521-3531-3.42|-3.05(-3.26|-3.29|-3.46(-3.27|-3.14|-2.63|-2.50 | -2.38 | -1.90
:::5:;— AT (h) |19.66(20.09|20.46|20.98(21.15122.27121.45{22.52|22.30 2252 (2254 23.44{23.84 | 24.81 | 25.44
SE%

72°Bx

5 e w711 86.99|76.5817459(71.91(71.23|69.63|70.88 (69.25169.46 | 69.89 |69.49 | 68.83 | 67.90 | 67.77 | 68.15
A].:};- N 4 A ME(a) | 253] 5.13| 693 9.18| 969[11.46110.04|11.78|11.52|11.02|11.59]12.22113.25113.41]13.35
iﬁ:nﬁ A (b) [25.80]33.72134.9136.62{36.99|37.97|38.21|38.51(38.65]38.77138.85|38.99|38.88(39.13|39.31
RS .




o|Fo= 5692 tha F7lshe AFolAh 45°Bx EF FEHEY A+ W
71E 27 12730014 A% 1871454 13012, AHAEE 1179014 1482, 34
EE 49094 53022 tha IRy 2 ¥wEe ofd Aoz AZAHII
% 50Bx 34 5559 Adel W= 27 9011614 87.05% tiA 28
9124 Aol FATE i F7Ee AFedtt. 72°Bx A FHEFA
3% ¥rlE Z7] 86,9991 A 183/MEF e 69252 A #AAslaL HAE
E 25394 11782 ZA FUisti e FNER ti Frishs Aol
NS AFLEe] e ol ot YA vt Fasta 4%
FAT7} T AL AT F ARFE AFY] 2Wd AT A= A7
Ak olgt 2L BHALEE £4A Loluy] st LIS A7
(alcohol soluble color, ASC)& A3 Hgew 1 Ases 28 2-13 2.
20CAA AZe Af Az AS x7] 008304 3L AF F
01952 ta F4% F718 Jed 9 A 78k A7 1844 ol Fele
Z71X9) 358 AxE2] 03087b4 Fistlch. W 45°BxEEH 50°Bx%7A

|

B2Zo Ao® Zb7t 27] 0.04, 0142014 A% 1874 o] F] 0.085, 0.232
z ¢ 2v) Ax FUlstgsts AgoRoy dAFer a8 ¥A #L A
Uehilth.  4TolA AR & 72°Bx AR $FF] B5ole AdAEF
29} wF@A7IA = 27] 02149014 AF 1871 Yol Fd & 06252 oF 3v} AR F
7Fat ot

ARF oz -20TAN & AFE 55F] A7 4CH 20ToNA A7
g A AR FA9 72°Bx 34 FE5F vlE ASC F71Eo] AA yEEH.
ol¢} L AFME LAXNF2 AF F HWIIE Yehle LY Bvel A+
ex Bt A% £xo o & dFgE Pon AR 2 & FF WY

gast O 2t 3 50999 i 9T AFEAIAe FaF2el

i
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F=)

-
=]

FZ 7144 A4 (420nmolA 9]

a3 2-1.

y——— "

—
- .
._’——-" .

0.0 I | | | | |

I
0o 3 6 9 12 15 18
A7+ 8)

—— A AFF

—8— 45°Bx T8 AAF2 $5F

—4 - 50°Bx A3 AAE2 $EE
FXFEFE

—v— 72°Bx 33 A%

A ARF2st ARFE FEHE A

Ax as

o
ofN
ey
g
N
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2T 7 28 $£2 A%t ZU)slthE Eichner $(1972)3 Lazuba%
(1970)9] B.3gt #EA o] B F A& Aoz AHUTH

2}, vletyl Co &% ¥

A% ZF vlekd Cco FFWsE vebd Z2de 19 2-29 2L

Ag e F2e A4 27) 102mg%olA AR 17dwhe] 5lmg%E Ay
AE 4% F SusA e A&5HA A2AFFES Uehlo] 1271E AR
25.6mg%7tA Aasden o] ¥ AR 18ME7AE AY AR @& yE
Ytk 45Bx¥A 53 FY ASddx g4 EL FAR fA S UE
Wol 7] 198mg%ol A 370d A Aol o 140mg%2 #A3AI A% 18
el 130.8mg%7tx et AAFFE e Athe] ¥, 50°BxE A A
So= 27] 150mg%olA A 18719 o) Fol & 1024mg% = °F 30%°1d #
28909 72°Bx 4 TFEL 104mg%olA 505meg%2 o 50% A= FA
BT

AFE2s pe BALRAA BEY C FY GFEA &4 B o}
Ugl I gArEe] o% oln], oA wgez F3 Asty F2F 8910
H71% gt} (Tatum, J.H., 1969, Tatum, J.H., 1967, Clegg, M.J., 1964, Isu, N.
R 1987) E§ T Gt 2We AAsE 29 AAARA 4BE 59
AW ES 0 ARV 5718 BE Wrldez Ragws 24 428 94
stel Ao 42T 2 QYL MAE Aoz A Urh(Reynolds, TM,
1965, Joslyn, MLA., 1934, Moore, E. L. 1942) = wehA] A|@Ar 320 3¢
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200 —‘\

-_—
)
o
|
/

120 —

HIEHAIC SF(mg%)
S
|

K-
(=)
I

w._.
-
N
-
L4
-
o

0 3 6
A71 (1)

—e— At A

—%— 45°Bx 9 A HF2 55 F

—* - 50°Bx 34 AHF2 FEF
F2BRE

—v— 72%Bx 33 A}

2% 22, AR ARF2E ARFE $RE A B vEIC
a% us
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olAel vt vEW C #Fe] FAT Fae ZUIAERY Fa H
2 frgadel Hse] 27 AMAMSFL9] ASCIF FA43] St
oz FHEPE Aoz BFAEHA

il
ko

o}, opvjxc e A §F Wst

AZo) MWl 2 4L MAE Fad 29 F9 Fjues FHUDTH
spotr] kel whgol QA dojus wlEAH ZAE ¥kE, F maillard
S-o|t}h(Spark, A.A, 1969) AA AAFA Fde FFY FHATFIF £EH
o] glo} o]} Ze HlEaH ZAF vkgo] o3 AWUE AHpF2 AF F
EAdse 2 9% 1A Aoz AAHY gHA B dTedAs 2d
ukgo] Fdte F2 AHE F9 s oI E 7 HFEY Fe TH
Aozur AwEy] 95t AF F oivly B4 FFHE AW EJS
v I Ade 19 2-35% &k

A AlmFE2st 45°Bx 55 ET 2ol ERAAFE AFY Bde 4
7} z7)e] 752mg%, 754 mg%olM AF 1871€ Folt 66.7mg%et
731mg%2 AA3¥ AisAY 2 W3yt gle A2 yEut. a4y
50°Bx 34 ¥2FL 27 86mg%, 34.8mg%lA A 6719 Fo 8lmg%h=

rn‘ﬂ

2% F A% 1BANLAA T19megh2 AM3E Fashes Aol =
72°Bx 34 ¥EEE 27 848mg¥%lA A% 9719l 825mg%= Z WL
Aot o1F AR 18AL7HA 682mg%E Tk 2 FOE fase ATl
g olg e WsRdd dF /1%L A & £ fNen AAHY
WE AT ASC, MIEEIC $FM 59 PP 2 4B A 9 R
= Q7= eh
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L 90
g | e
reg k\'_'q-—-—v\
ﬁu 80 ] —— T —
i \ —a
"("l .\.\. - N\ -
X 70 M
iy
A
B 60
L)
50 P4
0 i [ [ | T ] '/f
0 3 6 9 12 15 18
AZ71(NE)

—— A% AHFs

—s— 45°Bx T A HFL FEE

— - 50°Bx 33 AAFE $HF
F25%E

—v— 72°Bx 33 A3}

@ 2-3. AR AlSF2G AFF2 F5F] AZE oty =H
dagF As
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BES 13 Aoz A4EHE #9499y FHFE dolry)
fAste] HPLCE o] &3t AlgF29) Fa T4 fEdez 44 ds(e
T, 1991) fructose, glucose ¥ sucrose® 2] Feld9 §FS BAggon o

T $4TE T HEE dWE AAdE ¥ 2-7 @ 29 2-49 2t

B 2-7. A7) 0 & 72°Bx A AAF2 5559 BT F
w3t
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S (%)

o
G
o

]

90

75 —

70 // //

o1 1

] I i i [ I |
0 3 6 9 12 15 18
AZ712H(A )

—— A@ AaEa

—=— 45%°Bx TE Al GFL FHI
—A - 50%Bx 34 AHFEA EET
—v— 72°Bx 33 A }F2 5%

I9 2-4. AR AAF2e ARF2 5EF AF F

#0333 a3
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A% F AF AFHF29) fructoses} glucosed] &F WHELSdS FHIHA
& gyevt v 3AI< sucrosed FHS x7] 21%°1A4 A 1871€

Fol 16%2 Tt #FAaTS & F AT Bd 2 o oE 3FF 55

[

o AAA R FAH A%S JERNSY  sucrosed] #HA BEE ZA
otk AA fE9 Fo F99Y FFE AHE I 2-49 A=
AN @A aFE2AE 27] 80% AEAA AR 1871¥8 Fole 4%=E thih F71s)

AT I B FEHEEY APdde N Hase AFo|AT AAHL=

At go] #osles F2 FHE FIFOEA fructose’t  glucoseH ot
o Z2uukge F doy|e Ao &ElA fUvh(Ashor, S. H, 1984) LA

~8 o848 A7, AP E HFLET} ¥E 55, AFLE

Hif
tlo

=
ar
FE sucrosed] ZAHE FU1E B3] AR =7} sucrosed) FH Ao

=1

nx)E Ggo] 2 Aow 4R Jvh(FE, 1996, Santer, G.D. , 1992) o
5]

A N ArFF 2o v Z3999 sucrosed] o] E #A4E UE
AL AF 257 T2 ARERT L AdE 93] U Aoz AGHA

od )

ou A&FAZF sucrose’} A3 glucosedt fructoseZ 3 EH A7) WES A

2 AAHRew o8t Z& sucosred] EFE BHstn FHAFe] Tl
A FIEA & AL 7] AARF 29 Znkgd &d9E 2 &S o
7] W8S Ao AZHA . ¥HE 45°Bx¢ 50°BxEEEFY A-+de ¥EA
A 97 W&ol sucrosed] T FAav AWEo] A doAUA FhoH
4C2 ¥ AR 720Bx FFFY Foe 712 5HA T olv] A
gol A2F APHAY] W& Al AAFaETE ooz udddd

sucrose®] #FFHAII HAJYW A2 AZHJUG.
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2.5

1.5

1.0

Atk 3 (mg/ml)

0.0 | T I I I I
0 3 6 9 12 15 18
AZ71ZHA L)
—e— A% AR
—=— 45°Bx £H AAF 2 FEHE
—& - 50°Bx 34 ABE2 2 E
F2F5F

—vy— 72°Bx 34 A7}

2@ 2-5. A% AAFzs ARFE $5F A% F
Aot g A
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E 28 AA70] BE AR ARF

P

o] #52Q F2 54 g

Ag71HAd) | 0| 1

N}
w
e
Jt
=3
-3
w
&

10 12 { 14 | 16 | 18

Az 88| 82| 84| 83| 80| 81| 81| 85|80 (82|67 |68]|66|50|54"

_89_

ok

94| 101} 91| 88| 92| 91| 89| 89|87 |87 |93 |83 |77]|65|52

AAY 71825 ‘ 10.4| 10.2| 96| 94| 95| 87| 95| 100/102| 92 | 87 | 85| 84 | 58 | 56

D sg#zked, 15em A3 D1 ol vmith 75 EXE mxE g 15 m$ $o

I
t
oL




_69_

& 2-9. A7)0 B 45°Bx £ AAFEA FEF A5AA TA =X v
A7 7HND) 0ol 1213|4516 7|8|9 |10|12]|14]|16] 18
#ed FA5A
color 10.6( 10.0| 10.8] 10.3| 10.1] 105 10.2] 102/ 10.1 109|101 ]102]104| 87 | 9.0
flavor 750 74| 79| 77| 73| 74| 78| 72/ 7167168 66|62 42| 32
total preferance 94| 92| 90| 94| 89| 92| 90| 87/ 84|84 |84|88|388]85] 81

ol ymd 75 EXE A E gkck 15 ; o

Fo
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¥ 2-10. AF71zte} ©E 50°Bx FA A#FA FHEFY A54A 52 54 asg
A7 AL) | 0| 12| 3|46 67|89 101214
"5 FEEAY
ek 100{ 10.3| 105| 10.3| 10.1| 10.3| 10.3| 9.9/10.1|10.6 | 108 |10.7 | 10.1
F 73| 73| 71| 73| 79| 72| 75| 64|67 | 63| 6.7 | 68 | 6.7
AANA 7E= 91| 95| 100 98| 97| 99| 96| 92|87 | 88|87 |90 | 88

V@@, 15em AHEY 1 wlg gmrh 755 FAE dmAs g 15; ¢ o
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& 2-11. AF73ke e 72°Bx AR AHF2 FFES] A54dA 4
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AgRAY) ol 1] 213]4al516l7]8]09

#57 FA54

Az 76| 71 710 70|75 |72 |77 7174|172

9
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71) 69| 66| 71166 71|70 65/ 72|68

e

AAA NNax 86| 78| 81| 78/ 80|79 |76 | 71,7379
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A RA1% B Ws
ABRFELZ FUFS HPLC Ho2 A% 44 248 & 23 Az

I YRen I ¥l quinic acid, citric acid, succinic acid

L
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.“;’l',

0

F EA8IL fumaric acid® A&l Wt vk HEHAYT. 251991
o] AT AFANNE AlGERFA Fo 1AL AlgA FAAL Fubabolw
5 Aol diEA] #Eakd
Zholl whe} EH F7]4do]l AbFate] grwistE dvrgton 1 AE o}
EhE 19 2-59 Zt)

Al AbRF2Y B folle 27] 21% oA AR 6718 Foll 1.9% AT

o

By

o

r
R

©,
v

e
>
ivid
=2
>
rr
24
o,
N

o HAeta o] & Z syt gtk (Kimball, D, 1991) 45°Bx £ &

A AR 6D FolE 21% AEE, A% 184Q Fo= 20%2 = Wal= of

A #bE 50°Bxet 72°Bx FA wEFEFY Avole 27] 1.9%lAM A A
A717bell 2A AL W37 Al

Al ElFae] 2L 7] 8844 AR 8~9ME FoE 8oz

=t

ol 3 ol =LA v A 108 o]FdE 7540)s= YolATh 3
o] A% FAME %S ek} 7] 94804 A 12719 o] Fef 83
doz, A% 18748 olFole A52%7HA vwkgch wEkd AAE JEx
QA A 1270874 A = 843 AEoley o F FA3] et AF 187

4 o]FolE 56387HA Helan.
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45°Bx §5FY Ade Alw AlgFad vis 4239 d4% rExe
¢ Aoz ey 27] 1063, 94" A% 1849 o)F 4 907, 817
E Z W3E HolX Futt. ¥ o Ao xU|dE 7580= tha
F& UEAT Aol A&Hel utgt o JuwhA A% 18749 o] F 4
= 32822 % ¥ HFE etk o8 2 AE EA 243
7Ha# st AAA BF AGA AQE olF Tol 9L vA Ae=w gzt
Hlern] oAy Fel g FTHIEAsL wed d& AAH JEEE da
=7 Bt ASE Hol AlgF2d #5H FH] Moy o Fo] o
Hle o 2 98¢ PAE Aoz 474HY
50°Bx 34 w5FL 4729 B AF 4AEAA, &9 B3-S A% 67
4 7 2 ¥EE HolA &goy o ¥ tda FFAAFNE Yehided
& A4/t o 2 wske et "AAA JlEne A2 §A8 F
o2 7] 91704 AF 12~147M¥E 7XE= 88~9.04 HAx=Z 2 wEs ¢
Aot o] & i vmAE FEE JEIA
72Bx 3R wF5F Avdde 429 B¢ 27 767 AxAA A% 10
Hd 7HA 2 WEE HolA] guirl o] ¥ da YR Ago|gloen g
27] 714904 A% 87149 7AXEe & UIE HolA gton o] T F23

N
o
i

i

vk = Aol AAH 7EEE AEAQ FAAEFS Jehle] &7
867 NA AF 1871€ o]FdE 57802 JuAE AL Jehidch
oldel #eqrt AAE HAAHoR FFE HH AW AFFx AL
AGA 2o R 9% 479 W, g9 Wil A% 84g o)F 2A U
Bhr] Algete] dAAQ] F2 Aste] o] HE Aoz yrEYen 4
% A%E 45Bx, 0°Bx ¥HEY Aot v, WEAYToR AF o4
dAol A Yehgtou dAHoR Hzoly ste] Wsyl Fo] AAH %

o
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= 2 932 Yehix gtk 99E 72°Bx 3 $5FY AF 5, H
WA Aoz A3 )HIAE AT 4259 Hi: 4E YEAGT T
ZFo] vls ZA Jdebt AR 6~9/1E ofF 7530|ste w& FHAS
W AT

o

o

2. A% Lo gE AHAFE FFHFY AZ T F2 A3
kA o] AdtelA AW BglRo] AHFEY AR F FE W 2 9%
£ PAE wEE C FEWs, 472 2 427184 A7 Hg 52 x4
1¢ 24F BAE 7HAE doh. wEA 46°Bx £F $5F R 72°Bx 3%
¥5F S 747 4, -3, -16To AFEAEA A% T FEUIE AFEYT

7t. AFLxd e AAFE F %—4 AZF vABE Es

ARLEE st AT ARF2 FEHEFY AR ©BE PAE
Halg AvE Fdide F 2-12¢9 2t

45°Bx T8 5% A%, 374 GukAFE 4T AZA 2715H 6
2 AZANAAE 10° olat2 A AEFHA gkoy A 8F ofF e 24X
10° 714 Z71tE ol FAE F7HE B AR 125 o]Fele 1x10° o
A AZEYPE wd -3Ce 16T AF A A% 165744 A A&
g @sith, AR A$ox 4T AFA 271FH 6F ARATAE 6.
5~14x10° AEZ AEHYA Ao o] F FAF F7Ist] A 105 o] F<lA
1x10° o]ez =A F7stAth. whd -3Te -15Cel AFA e A% 16
Z7A 288 th Zaste ATE Be A% 16F0E 20X 10AER A

2AF 5 9 FEoAY
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o AFE vAE W

F 2-12. AF 2% @E AF AFAF2A D AAFA FEE
( x 10* CF.U.)
A 2712 (F) 0 1 2 3 4 6 8 10 12} 14 |16
ANad AREE  ANguag
() P ..
. 714 AUk F 10| 60| N | 10 | N |235 200 |>10°|>10°|
AR 9 FBolF 100|110 65| 65 | 85 | 640 | >10°| >10°| >10°
42?1(5&% , [E18 AT Nbiol v I NI NN N N]10] N N
s AR 9 FFolH 100 60| 80| 40 | 20 ] 10 | 565 | 40 | N |20
&S 14
s 7174 YRbA T 10| N| N|10| N| N | N | N|N/|N
2R 9 FPolF 100]1351195] 75 | 175120 40 | 18 | 16 | 20
A B4 dwATEF N|N|N|N|N|N|N|N|N|N
AR 92 FHolH N|N|N|N|N|N|N|N|N|N
72°Bx A3 _ N
JRE B 714 Ak FF N|{N|N|N|N|N|N|N|N|N
s ax 2 FHo|F N|N|N|N|N|N|N|N|N|N
ST N
5 714 QWA TR N|N|N|N|N|N|N|N|N|N
ER 9 FadolH N|N|N|N|N|N|NJ|N|N|N




72°Bx ZA 5F9 Agdde A ARNNLE BI U kAT F

2 gRe FFolF BF A8 AEHA 3.

v AR i ARFE 5559 AR F pHe FARAE W3

AR EEE et AZE AAFE w5FY ARV 02 pHe
HARAme) Wets 4N e E 2-13 ¥ 2-149 2T

45Bx 8 AlF2 $5FS A9, AFEE 2 A7 TS
37 Axe pHE Yehdiel A9 W7t Yslen 72°Bx 34 5F9 4%
o= 36 A== A9 WUt .
B AR AY, 4Bx EHEFEFS 4T AR AR 65 7t
AE 038%2 A9 Wt glony of F Ui Frkshs S UERC
A% 14Fole 04244 Srkstled ole A% 8F ARFH AT o
A3 F7reteA BRvE vjAEC] o8 SaHEA 449 {71ARe] ST
7198 Aoz AAHAE. WE 3T -15Te] AFd A5 A$E
A AF7e] AA 037~039 A= A wsrt AUk 72°Bx 3F ¥F
Fo dRNEE ARLEY A7 F@A 041~044 =R TR

7 Fdel glol A9 W3l it

ol\
N,
o

. AL wE AFAF2 FEFY AZFT 42 ¢27H8A
A7ke] Az |
AFEEg g3ty AZS AHAFL FEHF A7 wE 472 2
GFt44 Aze HgE AHE Ade ¥ 2-156 ® 29 2-65 2T
HA A o3 Mz HEE AHEY 4HBx EHEFEFY AT,
4Te -3Tol AFA = AB7|zte] Aol wat Wre Zaste 4
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T 213 A LE dE AR AAFE D A HAF2 5EF

( %, A2t 71€)

A7 F) 0 1 2 3 4 6 8 10 12 14 16
Alav AELE
()
4 038 | 038 | 0338 | 038 | 038 | 039 | 038 | 039 | 042 -
45°Bx £ 0.33 i
AT EPURIEE B 3 . 037 037 | 037 039 | 039 | 039 | 038 | 038 | 038 | 037
-15 037 | 037 | 037 | 038 | 038 | 038 | 038 | 038 | 038 | 038
4 043 | 042 | 042 | 043 | 043 | 043 | 042 | 042 | 042 | 042
72°Bx A A
N 3 0.43 043 | 044 | 043 | 044 | 043 | 044 | 042 | 043 | 042 | 041
-15 043 | 042 | 042 | 043 | 043 | 042 | 042 | 043 | 043 | 043

* AL3AF 6705mg / ml of 0.IN NaOH




214 Agewd BE AR AHFE L ARFE2 $5FY AFF pH Wt

_84_

AR HE) | 0 1 9 3 4 6 8 10 | 12
A EHE AAEE
e)

4 37 | 37 | 87 | 37 | 37 | 37 | 37 | 37
&Bx LH 3 |37 | 37 | 37|37 | 37| 37| 37|37 | 37

s 5 3, . . . . . . . .
15 37 | 37 | 37 | 37 | 37 | 37 | 37 | 37
4 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

7Bx 33 3 3.6 36 36 3 36 3.6 3 3 3
NohFs BEE| o1 6136|386
15 a6 | 36 | 36 | 36 | 36 | 36 | 36 | 36
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% 215 AZeEel e A9 ARFs 2 ARF2 FFE AZF A2 9s
AZ7IMF) | 0 1 2 3 4 6 8 10 12 14 16
N A%EE Huntergl
(C)
1
#71(L) 13.15 | 1281 | 1284 | 1277 | 1211 | 1178 | 1113 | 1077 | 9.84
4 | A% 140 | 136| 130|163 | 176 | 222 | 258 | 260 | 248 | -
8= ) 518 | 518 | 527 | 547 | 556 | 578 | 581 | 571 | 536
% e 1
4'Bx EH B | 1308] 1306 | 1322 | 1313 | 13.16 | 1200 | 12.90 | 1263 | 1258 | 1228 | 12.08
A#zEs | -3 |AMw@| 138| 132| 140| 137 135 | 133 | 153 | 164 | 163 | L70 | 198
pxx ga(y| 506| 505| 518| 510|518 | 525 | 540 | 550 | 550 | 653 | 573
1
#71L) 1307 | 1395 | 1327 | 1335 | 13.08 | 1330 | 13.10 | 13.08 | 13.05 | 13.00
- 15 | A %) 137 | T4l | 133 | 187 | 142 | 134 | 133 | 135 | 132 | 14l
15 (b) 508 | 518 | 510 | 517 | 518 | 521 | 517 | 518 | 515 | 522
T
#71L) 8138 | 80.76 | 7823 | 7650 | 75.45 | 7250 | 71.38 | 71.41 | 71.01 | 70.44
4 |AME() 128 | 208 | 348 | 512 | 581 | 833 | 942 | 923 | 965 | 1056
o405 (b) 3032 | 30,60 | 3310 | 3350 | 34.16 | 3578 | 36.39 | 3656 | 37.11 | 37.63
*Bx A7 v
72Bx B U7NL) | g574 | 8327 | 83.07 | 82.17 | 8056 | 80.64 | 77.89 | 76.41 | 77.06 | 7559 | 74.93
AgEs | -3 | MA@ <126 015 | 079 | 071 | 207 | 207 | 399 | 530 | 484 | 570 | 660
e e | 2866 2875 | 2840 | 3013 | 3090 | 30.48 | 32.82 | 3343 | 3297 | 34.13 | 3477
ez A 5 (b)
o
271 8421 | 8491 | 8447 | 83.41 | 8446 | 82.72 | 82.05 | 83.49 | 82.99 | 82.65
S 15 | AR 059 | 033 | =077 | 0.14 | 046 | 043 | 146 | 039 | 054 | 098
495 (b) 9779 | 26.63 | 2898 | 28.04 | 2749 | 2871 | 29.69 | 28.45 | 28,83 | 29.42
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Uehlo] 2719 1308414 A 1271€ o|FolE A7 1077, 12580 Ath.
AEE £7] 13894 AR 127190 FdE 42 2607 16302 F7l8lE
Age YEden FAx 9A HAxs qisb A dehe] x7]
506014 A7 127149 o) Fel& Zz} 5715 5500141tk wHd -15C9 4%

2

= 2 H3E HEA 2ot A% 16719 o)F o= 271X % A FAR
= UEIS. 72Bx 34 55F AeelE 4°Bx 8 55ER A #
A AEE JEIleTE 53 HARe B 27 -12601W RAol A%
145 Fol 4TAZA 105622, A3 1671€0]F -3TAHZA ¢ 66, -15T
AFGA o] 09822 1 WEkEo] k.

Ao AFemrt wobdd w2t 472 wsZe 37 Frlss 4
Folom A o AFF nis} Zo] FAFEHFol EFFFF w8 3
=8 Aole YAT AHEY Wy} o E Aoz Hop Zyinkeo] ¢ W=
Al ARBHE Aoz AR,

LR 5 vhed A¥e Axza  ¢grhed Mae WiE AWE
23, 45Bx £ F5FY ¥ 27 00472 WS 2L e vEhpge
A 165 Felle 4TAAE 0287, -3TeAME 0207, 15T A= 0.071
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T AN %S et 2Bx A% FEEE AY £A49 A4S o
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= 0448, -15TCelA = 02992 F718tslth. @A 4CAA AZE 3 A%
65744 FAT F7HE UEhitrl o] & tha Sid F18 Mol Aol
4Bx EH FHFHE ta tE Folged olHF Ade 72Bx A
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S At

Zh AF2EY U AMFEL 5 AR vEY C §F W

A2 E dEste] AR AFL $5FL AL wE HEd
Cel gadss 4vE 2d= 19 2-79% 2o

HE C &% HA] dukzoz 4E718A4 A7 WHEe fAg F3dg
Uetde] 45°Bx % v5F9 A+ £7] 1719mg% old o] A% 145
Fo 4T AZA e Blmghz, AF 1657 Fo -3T AGA A= 120mg%

i

, ~15T+ 134.Tmg% 2 72389t 72°Bx A 2% A= 7]
1074mg% ©)¥ RAo] AF 16F Fo| 4T E 556mg%=, -3TColA]

69.8mg%=, ~15C X = 809mg%=2 ZA #AAd A

rir

A% eEel THE Aol® uma Hu ThE EARRAN9 WA=
ARt £E4E T W] we =A Usht A9 wehd ¢ 3
Ws 9A AFeEs W9 YD DA 9k AoE Uiy,

vl AZLE 0 ARF2 $5F AZT A5 ¥ v

AFEEE 2Estd AZT ARFEE FHFY AR wE #5F
=2 WEE 4¥E da= % 2-169 2.

A= -3T9 4ToA AZTE A5 sl -15ToA AR ANRE

[+3

NNELE HAAAYZEE U3 £ Ay dAwAo R #5Ed F2L AR
zko]l AojHel wal, =d AFLEI £ 5 AFLEY AR FHole
Yoy AdtE FAAEE JeERAL

E3] 45°Bx £ FFFS A$ 4T 10F:AFA] 3788z & FAA
& HIor mAEAQ] ATl o o] F AFHAE A X4
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%216 AGLEd e AW ARFA 2L ARFE FEF

AZ7NHEF) |0 1 2 3 4 6 8 10 12 14 16
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45°Bx E 4 -0.13 | 063 | 156 | 067 | 056 | -367 |-378"| - - -
Ab 2 -
FEF . - _

-3 075 | ~038 | 067 | 122 | 033 | -067 | 033 | 056 | 022 | 0.00
o 4 | -150 | -0.75 | -0.33 | 0.1 | -133 | 056 | -0.67 | -1.33 | 0.89 | 0.29
Apst 2 -
e = SE
e -3 ~0.75 | 0.00 | -1.44 | 0.00 | -0.33 | 1.00 | 067 | 056 | 167 | 043

D _15C AFAEE 272 & oy 5 HETRYG WS 0} 3 dETEG £, 0; RETEYG $AE UmAE gt}
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and sugars, J. of Food Sci., 49, pp 1206 (1984)
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Eichner, K. and Karel, M., The influence of water activity on the
amino browning reaction in model systems under various conditions, J.
Agric. Food Chem., 20, 218 (1972)
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acids, and process treatment combinations for tropical preservation of
orange juice, Food Chem., 25, pp 305 (1987)

Janovitz-Klapp, A.H, Richard, F.C, Goupy, PM, and Nicolas, J.J,
Kinetics studies on apple polyphenol oxidase, J. of Agric. and Food Chem.,
38:7, 11437-1441 (1990)

Joslyn, MLA., Marsh, G. L. and Morgan, A.F., The relation of reducing
value and extent of browning ti vitamin C content of orange juice exposed
to air, J. Biol. Chem., 105, pp 17 (1934)

Kimball, D., Citrus Processing, AVI, N.Y., p37 (1991)

Labuza, T.P. and Tannenbaum, S.R. and Karel, M., Water content and
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36(10), pp 66 (1970)

Meydav, S., Saguy, I, and Kopelman, 1].,, Browning determination in
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Moore, E.L., Esselen, W.F.,, and Fellers, CR., Causes of darkening of
packaged orange juice, The Canner, 95, pp 13 (1942)

Nagy, S. and Lee, H.S. Quality changes and nonenzymatic browning
intermediates in grapefruit juice during storage, J. of Food Sci., 53, 68
(1988)

Sanler, G.D., Parish, M.E. and Wicker, L., Microbial, nzymatic and
chemical changes during storage of fresh and processed orange juice, J.
Food Sci., 57, pp 1187 (1992)

Spark, A.A, Role of amino acids in non-enzymatic browning, J. of
Food Sci. Agric., 20, pp 308 (1969)

Tatum, J.H., Shaw, P.E, and Berry R.E., Degradation products from
ascorbic acids, J. of Agric. Food Chem., 17, pp 38 (1969)

Tatum, J.H., Shaw, P.E, and Berry, RE., Some compounds formed
during nonenzymatic browning of orange powder, J. Agric. Food Chem., 15,
pp 773 (1967)

Toribio, JL., Lozano, J.E., Nonenzymatic browning in apple juice
Concentrate during storage, J. of Food Sci., 49, 839-892 (1984)

R, REGBEE, HEEE V. EHoRE, 280 s #Ewh
pp373-383 (1978)

AEFTH, HAAEE, 1994

L3% 9, AEeFERETZHY AHLEARIIE 2 AYEFA
4, T ENRATL BIA (1991)
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2 FAFEY A, S5 FHEI A, 275, 748-752 (1995b)
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C gFol wa, d34FRSIA, 275 742-747 (1995a)

444, AAD, B4, 997, oA F2o FFLE R AFLES}

F 4 vjAE I FIAEF7483], 281, 8-14 (1996)
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EA 9 g4
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A1AA B

S AFRABAFS 2L AELH R Frlste] 199594 E 716,500
B @3t gloy F2F JIFEoE 2vHE HE& AA AiF o
20% A=Y 142000822 7 AAF o 30~50% ol 9
FHolty. R AF{2A Y Atg LHFE Hluy, AEFE TEHE O
TUHEEY S AF EQez did g ZaFAd dx olehR
S A AFER olvF ZE A4 JEE AE 19979 74 5H
A AAEEA Hol I Ak AuFA AL O A" dgeld

ojgt 2L & AZstA on 1919 BEFTFEAFTEZZAAM =
Aeo2 100% HA AbdF2o st @A Fd ANAGFARE JFEA
o= iR 7heddol AEEo] Ao 4]
20009 o] Fe] Aibsrt FAEA FEERE AR EFSAMD)] x
Aok Y dA S ARFE AFLS A& 2 44 A7t o F
AR A & o] FF MERL ALG
ETE FFAA FA 283 Yol AR vl d48 Fut JAdF F2
g go] FYAY 5 F27 dEEE AR Yv FAF2 A G
T HEY S0l A7d A l3 ZEln o)z <dstd uig AF
Z1%ko] EEE AF FEANTY oz offL Ae] Ak wEly =4
A BAF2Y AAE 2 £E AEFE AsMe ASHA FAAA, A
tdst 2 1539 ATl TUITNIZF Bt olor dvin wdd
°lE ATt AMFF= AFY tFE AT7F ARFHYH FHE AgFa
Adstanzt gt At go] FfE AAFE AFS A AFolA Yo
i e AME AAE SR ZobA AP T 20~25% A= FFHEE

rr

EL

it
r

flo

e

il
pe
rN
o)
)
i
32
lo
L
)

—L‘n{m

o
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@ 94 FFLRE 9¥o] 2FRA Faix Ay 9% =70 A @
e 23 & Adolth oldd EAE sy Ashel ARHE 5 x5 x
Smm 271e] AXVAZ AY3 ;L olET YFAYY] YAAE HK
mool HEOAA 1 A4YT R YU PUAS & F U=S 4F
A71E S Heo] ATAANE AXe FAL Bote] Adte 2H7] AR

Aol Asstge] Gi€ AHFLE ATsus s
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A24d Az 2 I

1. A =

At BN FAEEL TASS AL

2. AHate] FAS] FH =Z7dE Ady
A ok Adr]E2 Fud] AR glE 7]F 2% Ohmich Co. (¥
¥) R Hallde Co.(&A )] ok Av77t AgH 3 glos FuUite o}
AR B A @3 Qv okAdEr|E BT ZASE okAE Yate =
71 2 FHE d9d F de "IN oE Asto A4 B AZT YA A

AREE I itk AMRE FAY) HH9) e ddstE AL £3FYgoew

rir

Ehesine B d758E A%l A dice® Adk: FAZ A9 5}

% oFx) A ey)(Hallde Co., RCT-200, Sweden)S 7¢3te] A& 5k},

3. AR e B x4
50mm, 75mm] FAIZE P2 BHEF AP B o
polyphenol oxidase(PPO)9] E&45E XAI8l7] 93 Algatge A =
AL g5 2o F, W0CAXE 47 90%, 180%, 270% F< AA 5
i, 85TAAME 60%, 120%, 180 F<F BAF Astdch. zgla 100°Cl
A= 30%, 60%, 902 < 27 A3t PPOY B&43E S4slgT.

4. PPO &4 &3
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7t. A4t ¢ PPO 33

AtFFF e 100mee] ¥ acetone 100mE ¥l 30837 £ F 44
£21(10,000rpm, 15%)3te] A HE& vl oAl ¥ aceton 100mE 3 7}Het
o dAEse 22Z-& 33 AABAT oF TAFY acetons EF F
wAlzl & 0.05M potassium phosphate buffer(pH 6.2} 10mE 7}l &3
sta GAREE & AAAE -20Te] BASHA ZFFEAN[William and

Joseph(1978)] 0.2 A}&3l T}

}. PPO &4 &3
PPOY ZEAEA[Hong(1991)]2 0.06M potassium phosphate buffer
(pH 6.2) 22meo] Z&E A 0.75m9 0.2M catechol & 0.05mE 7133 3

0CAA 187F 88 A7l & 400nmol A spectrophotometerE ©]-& 3}

]

N
—t

Fxe] WsE FAAT. A2EA lunite 187 00019 FREE T
ES

5 At# R A B 54
At ge) dxx BEAL "HaX ZFAHV|(TA XY-2, Stable Micro
Systems Std., England)E AH&3l9] TPA(texture profile analysis) testE
gtk =AZXAL probe; 25mm, graph type: force vs time, force
thresholdd: 20g, distance threshold; 0.5mm, test speed; 5.0mm/s, - strain;
5096°] At

6. A el FrFd A HA

75mm, 5mm Z7)E2 Fad g ye Al F2o AU #HE
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< 2A37] st 200ml AbAFLd0] Alst 2v|E2 Hrtge B 5%,
10%, 15%, 20%6= A7 F A4 HA7rEE 2As7) A ds%le &
de sidad 1570 diste] oAgoR A

7. A3 E 9 AEHAE 4T AP e 9y
AR AR A& 93 A8 E calcium chloride® s =9
a4 Ay ¥ BHAA, alginic acid®9 HE4E AF AY HE T =249

R

ol

%, calcium chloride&<9 + alginic acid &% &3 ®xd¥ AZ 7Y Y
5 BdAAE, HAA XHIF calcium chloride§ ] + alginic acid &4
s AEHAUAE, EAA F calcium chloride® 9 + alginic acid & ¢
o HA € HAF calcium chloride® 9 + alginic acid £A4AXZ B2d

3 A7 s AHHPe AEE 2Pk
8. Astatgol SHA A} F2o AFE Yrus

7t A% &34

Anta g AgFE AL AL 05% calcium chloride, 1.0% alginic
acid 8402 AAFHYE AR & F FollA AT Wi TYF uy
oz At

L. ol 5heta] A Eu s

1) 33 idx

AP E AR 25m0E F 3] 01N NaOHE 9o 2 pH 8471 9 wj71x)
AAste] ol 229 01N NaOH €49 mso] sl ALgAae 67mge
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F3te AR 100mee] HE Foz Fabste] AANE[RFFTE, FHA7](1979)]
& YEhIT

2) pH
pHE 294 pH meter(DP-880, USA)E o] &3} &4t}

3) Vitamin C ¥4

A& 1g& #H3e] 5% metaphosphoric acid €98 #7138l Waring
blenderel Al ¢F 187+ &%, #2323 F o343+9 5% metaphosphoric
acid €92 1007t A AE&HATE AdFd 2mE AFB FHIx
2,6-dichlorophenol indophenocl&¢-g d4-& Hojmz HIHE FAT F
HPOs-thiourea£ 98-S 2m¢ 7183 24-dinitrophenyl hydrazine$ < 1m¢E 7}
ste] 37°Coll A 32z A F F Aoz YAANA A deFxdA 37
A Zt) ¥ <fo] 85% HoSO. & 5meE A A3 7hete] 2 E3jtsta A2
A 308 UAE F EFFEAE o]&39 520nmelAd FIEE FAA

]o

t}. 33 L-ascorbic acid®& 5% metaphosphoric acid €] =< A& &
zgdoz o 99 2L WieR FEFHE FA3Y HEH C T§F
[F&8 75198918 Al4latH o

th. WA E WA E, 5%, F3)

n RS Abde A AL MXE 25 3M Petrifilm WA E AHE
gle] =AY 5ES FFo] ZFAWAE Petrifilm Yeast and Mold
Count (PYMC)7} ol &5 qith F%ole thddt A4g vedy & 342
A=A stz PR REo] B8 FERHA FErh ol WiAE FrE A
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¥ 21~25C9) dadA BHASFHA 3~5dF o] ER FFo] 8 77

2 ZFAHP o8 15~150 colonyE ¥R Y& plateE AAZYY. =

T &£4& $18t9d = Petrifilm aerobic count(PAC, 3M)7} o] 4= =1)

2. 47 wst
Aol FHE ARF2Y AFE 42 24 A%A Color and

Color Difference Meter(Yasuda Seiki Co. Japan)E& A&3}e] L(BAE) 3

A=), b(EAE)Foz etk ojd Al8d FF W7 [ a b
#2727+ 100, -0.01, 0.00°]1 %1t
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A 34 d3 @ nF

1. A3 P9 932 A9 polyphenol oxidase(PPO) 84 2 A=
W3l AL
75mm, 5mm ¥ 1lmme|3tE HodE AFIAHEY #¥AL giFE
polyphenol oxidase(PPO) &4¢] &A4dd 7] o2 Add A#Ade 4
A g sle] PPOY 4 BEAS A7l Zo] Adtdso] Hole FHIE
o] Fjtel glo] Aol & F Aot FAG dAT AtHAH xF
ALY NEA W 298¢ 242 AdE AHHY H&H 44
Ag AAsol B vy AnIge BaY LE 2 Az @E

A% 2 PPO ¥434 A%: ¥ 3-1 2 ¥ 3-29 2h

T
fri

N

¥ 31 AHg T e BdA 24d Ax Es
( g - force )

70T 8T 100C

00 | 180% (270% | 60=x |120% |180%| 30x | 60% |90%
7.5 mm

401.1| 350.1 | 341.2 | 387.7 | 341.0 | 315.2 | 285.0 | 275.0 |254.1

75% | 135 |195% | 46% | 90x |13z | 25% | 50= |Tox

5 mm
341.2| 3245 131251 331.0 | 3165 | 1.16 | 219.0 | 214.3 {2130
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( unit”/mil )

11

V2284 lunite 189 0019 FFEE WA E ma0

Addd A 339 PPO 4L 75mmd] H-$ 70TA 2702 Al
= 829 Ao "oaA FEIPL 100C o= 302 A PPO &
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Aol duE A&t 5mme] F$E 8TAAM 1362 A &2 &

Jo] A= QT 100C A$olle 252 YA &2 2T o)Fo A
o uiebd Aud Al Bge A4 dxE 20 BAR F G A=
o g484e nud ¥ o 75mme A$ 100T, 30x M7 AR

2. A3 g e Fgd AdFa AP

75mm, 5mm 2712 Aod AGRPS A F2o JME FYE
& AAdY) 959 200ml AFF2oqe] Alg ZVEE HAMES 22 5%,
109, 15%, 20%=2 ZA7te & F4 2/sEe 2R 98 #5344 24
x 75mme A% 15%, 5mme] 34 15% H7/7F 7P w22 V1% v
Bt e ¥ 3-32 sided 159 hE Al %Y 274 wE A
A7t 715E2E €ARAFRS, ol9F(1989]eE HeHAT &9%]
4ol th,

it
Al

% 3-3. Abatge) A7hRE ASRFEAY B

. 5mm 43 32 20 55

% 75mme A% AR 15% A7HF7F &9 89, oled 6%, A
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¥ 1822 e 15980 g &9 F 238 vl 713 L& 7
IEE e gdeoez 10%, 5%, 20% <olth. 5mme A$E 15%
AL 98 Ak vgo A w8 V154S JeEY

3. AR AERAE A A Iy

7t. 243%3 Y4 9] Calcium Chloride £9 Agd] & Ax W3

Zge dd 2 Aadd lolA BEH FAE e 7Y w3
AAsHE Hold A2 st FEE o} ged 2 ol Feoldo
A EA ] oA FL23 intracellular messenger24 AT ¥ Fxo] ¥glo}
HEI 2 BAEAET AR Y Y 4FE XY qEoR 4
A Ao 53 ZEe FdY Ay, xR $2E fXded $2%
A& gt ole ZEe] AXH Ut pectic acid$t A &§3+9 calei
um pectate® PA3}t7] WEold o2 Aty ZEHEAFFT FdL& AEstA
e AdEd AES F7F 2 AFY AFERE JMAE Aoz gEHA
Ao mEA Al ol FiE AEF JAME AFF At 24

il

—

o\ﬂ

& #AshE ol MY 2 2907 MEA AFF 2L 4L &
e Aztge) AAe PHeR BEAE LS AT(SAL, FFAQ

992)1€ st
duidd 23 948 FRY ZHEAFT dsdEel OE LEALTY A
Hde 24 {FA 3T A2 YIS oR 4384 S vEEE A
3 F BAYs AAAPY 247E A A ¥ 349 2
Calcium chloride €% TE¥=2 A3 g Zz} H3 & AFe=
gdAZetd Aty JRd ZHgds FIF F 2AYSdd 2HFL
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2A¢ 23 BAAT AT AP v ZEAE AYES o9 Azt

2 ATl Bold AL B 4 9T BEEAY BE/ wopdSE FEE

¥ 3-4. A3} Y9 Calcium Chloride € Hgld 23 Fx= W3}

v}, Ab# 3§ 9] alginic acid§ 9 A 9@ Ax W3}

Alginic acidNag)E W24 2 dz84 59 715z s AF
o olgHm gl Yutgog Eo # 1 FAE lor Ca ¥ Mg ©l
o5 AYA AEE ZAAYE J5ol AT LA vk wekA At
S alginic acid €9 FEEE AFH s AARHE dFo] FUE
BAA st 2ARS AT EHE & 359 2L

Zzgdoz g Wi EY5A alginic acidg ez Ay e
Aele & e A5E A% A3 2 A5yt g A2 Yeygth o
= alginic acid €9 @50 2% Agaye o 2 & VAA &=

o2 #$TFHAT

- 104 -



¥ 3-5. Al E 9 alginic acidg A gle] 93 Ax W3

(Force * g)

th. 43439 ¢ Calcium Chloride 4 2 alginic acid%%} o

st Ax w3}

Alginic acid®] Na@% calcium chloride €949 Abzs}e] U 3o A <]
W2 A g Y] 2ARE FUME Mol Al g gke ﬁ]‘#% 373
stol Al g o, SR BE o]5L B ¥HZ <ae Y B HxE
s AFA 249 A8 E “&ﬂﬁ}% WHoz de o]&¥x gl Algini
c acid®} calcium chloride €9 =¥z AT AHGPe 247 L =
A% A3} Table 3-67 2T}, |

2H24E ZAY 29 dAF R 05% alginic acid €99 e &
ZeA S99 YT AR Axs AF 24 JEhgd. agn 05%
alginic acid §9422 & F 05%, 1.0%, 1.5% calcium chloride &1
A2 g A=} caleium chloride 0|t} alginic acid €9 BEo2 A&

- 105 -



sz Ao Wt A #ge) AxrF ®BA UehdEd old Ade Cad
olehges A 7ti(cross-linking) 2 18t I2AA=E FIA &=
B8 gl A WEez A4drh. 28I alginic acid¥ =7t ¥
sz 03H AR/ #A2dPEd olE alginic acidg 9 EL FAoI
AZAYA AHTHE JRE2 JFd AdH7) WEeR P4dh

2. Alginic acid & Calcium chloride 49 Fx=4d A28y
o Ax Wt

ANgAde ANY s el ot Aig#td WF-ol calcium chlo-ti
de £ 2 alginic acid £99 F¢ AE9} Ay Wy HA 9 2
P4 So] Hol7t gom ok ¥ 3-73% Zo] AAFAHE WA calcium
chloride €93} alginic acid €9 ATz #AYHT §F BAZA A=
gw Bade WA A F AFHY 22 AAGE ¥E R AN
& nadFsts $de 44 AL ARRE 2H3E HasT. of
A7 A3 Ee calcium chloride £ 2 alginic acid #9422 JAFA
3 & naFstE Pdol MY FL 2AFE YellEd o= .‘i%ﬂ_% ol
o A3t FEe] =AUYRNA alginic acidst ZEeled 2oz J44
Aol HAA A= EaHA &1 2z FAHY] dTe= ddd

o
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H# 3-6. AH#4#3 9 Calcium Chloride €9 ¥ alginic acid$ EEL
3 Ax W3

(Force - g)

a1g1n1c ac1d
calcmm chlorlde %Qﬂ«]

/ calcmm‘ch. orlde%-@i .

1 O/ algmlc acid %ﬂi +

307.4 244.6
1 0/ calcmmh]orlde%"—q
Q
1 5% alglmc acid £ + 3075 245.8
1 0/ calcmmhlonde%"-‘l
Q, Q)
0. 5/0 alginic acid %H + 398.3 260.7
1. 5%calc1umchlonde-§-°lﬂ
1.0% : id 8o
0% alglmc aci %»‘3 + 3114 241.5
1 5/ calcmmchlorlde%-‘?!]
5‘V alglmc aad%-‘?’-?
_ 309.5 242.4
1 5% calcmmchlonde%—‘!‘i
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¥ 3-7. AP Az wid BE HYPe = WG

(Force - g)

a3y AHFEAY AIF

AAF BaY

ZARRATAE (AA 1=
386.4 285.6 291.4
239.2 235.4 237.9
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4. Aol AR AHFze) AZF
ABsgol A ARF2e) AZTAL g 1Y 3-13% 2ok

ol

A3 A8, A7, A
AA, A AA
!

AR (7.5, 5.0mm)

|

05% Alginic acid &%
o2 Attge AT
A3t F4

{
1.0% Calcium chloride
|qoz  ALFHFHH
A3 F9

{
canoll AFH 15% 2
A BE R 15% A7t

l
3% 125 °Brix, pH 3.8
22349 &9  70%
A7t

i
Hot filling (95T, 30% )

N
4%, HA7, 7,
%

a¥ 3-1 AMgg el HAUtE AlgFEse] AxTH
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5. Attt gol g8 Al T2 AFFT JEWS
7} =47 Wt

ARFae] A4FE AudYe) 244 54 4% E 3-8% 2,

i 3-8 AT AAAHY A= W

Ve 93 285.0 | 245.8 | 2254 1 194.2 | 155.8 | 135.7
7omm | vzretn g
o e B 3445 | 344.1 | 341.5| 338.2 | 3374 | 335.6
243 219.01199.8 | 165.2 | 140.2 | 121.4 | 112.6
> #eAs 269.1 | 267.2 | 262.8 | 259.2 | 257.3 | 2b4.2
e naz | 2 : . : : :
2 A 285.0 | 135.2 | 55.8 | 416 | 357 | 32.2
omm #dE 34451 338.6 | 324.5 | 310.3 | 305.2 | 299.9
ags maz |2 : . . : :
45T
2EHA 219.01107.2| 46.1 | 32.1 | 29.2 | 285
5.0mm 7oA F
2% B 269.1 | 261.2 | 252.4 | 243.6 | 239.2 | 230.9
ey AgRge 2AAT 3% A2 Fo

204 AFT HEF 2@ 0 AAFHEL alginic acid $} calcium chloride

S0z AN F 2 AT F2
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5, B0 Axd AARFA A 2714 AE7 75mme 7
% 2850 force - g, 5.0mm9] ¢ 2190 force - g I e} alginic acide
calcium chloride €922 st AXF AAAF29 BeE 271X AE
7t 77t 3445 force - g, 2601 force - g2 BAR W AZF AH}FAY
ol ¥3 05% alginic acid®} 1.0% calcium chloride & 0.2 2 5}
Az AbFFE2e] FHgo] o] o ddd Aoz gyt agn B
Fuste] AzF ARAF2e A$ AFF FF3) 240 AFHE AL B
e} alginic acid®} calcium chloride €02 A3 AlgFAe] 7
F 45T AAAME A Fe] xHo] A WX Fgivh wtA Abwat

Hel 2AAL AgFE AT FE5FA dEA 9 A2 =9

1}, o]ssha] A Ewst

1) A3 =

0.5% alginic acid &% 1.0% calcium chloride #9422 AT 3}
o By Mg Ag#go] gfd AARF2E 5T 25CHA 747 30d
T AFS ARLEY WEE ¥ 399 2o & A% AL AFE AR
<=, A7 2 ARG AV BAGle] FAAE 036% FEoE
sk Sk

2) pH ‘

0.5% alginic acid &3 1.0% calcium chloride €9 o2 X F 383}
of BdR Ae Atgsgo] gf@ ARF2E 5T 25TAA #2309
4 AF3 pHE WEe ¥ 3-108 2t F, pHY A AFE ARLE,
A7 R ArREg el Av)d #A el pH 3.7 502 W3yl 9rh
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® 3-9. AFHGol G4 ARF2Y AFF FPAES W

(%, malic acid)

5C 0.36 0.36 0.36 0.36 0.36

;ff. *}3’1131*%] 50mm
. 1287 0.36 0.36 0.36 0.36 0.36

5C 0.36 0.36 0.36 0.36 0.36

25C 0.36 0.36 036 | 0.36 0.36

F 3-10. A#H#H o] FFE ARF20 AT pH W3

bl S

z71A | 156¢ | 309 | 45¢ | 60¥

5C 37 3.7 37 | 37 3.7

25C 3.7 3.7 3.7 3.7 3.7

5C 3.7 3.7 3.7 3.7 3.7

A 75mm
i 95T 37 | 37| 37| 37 | 37
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3) vgd C

0.5% Alginic acid %% 1.0% calcium chloride €902 Az st
1A Mg Asstgdo] @48 ARF2E 5C9 25TAN 2427 60Y
AgaM £33 ved Cco ¥MEE ¥ 3-11% 2t =, 5C AZT
2714 104 mg%ol A A7 1zke] Awdol wal X gaste] A 60
¥ A% 513 mg%oZ H2FPot B5C AFANEE 5C AFAZHT
A7 o Fastd A% 60Y W 256 mg%E JEFYSLh

R

i

3 3-1L A g o] dhfE Al F2e] A4S ulely ceo sk
(mg%)

mm Aty
L W 1040 | 770 59.0 38.2 25.6

5T 1040 | 891 76.2 64.3 51.3

25T 104.0 45.1 32.4 38.2 256

o M AE o) W3
Atk o] HAbg AbmpEE o) XJ]Z:%—X

_&
2=}
K\
N
[>
il
2
BN
rot
i
X,
o

AR, $%o], 3 ETH L VAT 24Y ABE 2T 940

ofN

o wteba Alstzhe] kR AnEse) AxEge oo Eag gza

AT MRER A% WA 98 Aoz WA
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2. A7 W

At go] gaE AlRFEA9 AEF 47 wste ¥ 3-129 24 F,
25C AN B$ AF7Izke] Ao vebA Abstgeye) Az}
7 AP BzE A oA A& B F YUk AT A
BN 4% ZWelgr] Hrte H|ALH AW = amino-carbonyl
Hhgo] o gk Mzwslz Ak @A AT A#HIL JE F&o] A7
E ApgFael #opute Alge] ASE AZF F59] o] M= A
2 4 9):d o|AX amino-carbonyl ¥H-&-o] 9% M7= wodr. upEhA
Aol FHE AAF2e) AFML oA HF FRE At
z2AL FAE 7I€S FHIAR B AAAHY 2= AFHF 2
2717 Sl A HakA & Aoz ALHY AFY 154 TS
e AP A2e gAY F dE FHEE AT7EE Ao 28 2

= Alggdh
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3E 312, A go]l 8 AlRFA AFF A7 W3

% Zin
AZLE | AZIT
ENES 9.96 1.05 5.59 90.17
79 9.82 0.81 5.38 90.30
. 149 9.52 0.77 5.25 90.58
5C
21 9.31 0.69 5.17 90.84
282 9.14 0.62 5.06 91.00
359 9.02 0.57 5.01 91.10
EME 9.96 1.05 5.59 90.17
74 9.35 0.71 5.15 90.80
149 8.40 0.44 4,82 91.73
45C
21 7.34 0.22 4.02 92.75
28 7.01 0.09 3.76 93.07
35Y 6.75 0.01 3.24 93.31
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Harrigan, W.F., : Laboratory method in food and diary microbiology,
pp378, Academic Press, San Francisio (1976)

Hong, W.Z. and Xen, F. : Polyphenol oxidase from yali pear. J. Sci.
Food Agric., 57, pp307-313 (1991)
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oxidaseactivities in developing peaches. J. Food Science, 43, ppl826
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AFE, oldE : AF9 #EHAL TFAAL, p. 186, 244(1989)

SAE, FHA  AFHIE, AEAL p 388(1992)

AE, AARSF, ol9H U Ane FFE sHFolATUAE
FAFAEA T BaA (1991)

I

92§98 : ARFFFEYY ADLE AxANE R AR, 5
A EZ7EATE B3A (1991)

oleks), #ZASS 199 : AgsrErIEe Ade #F A7, IFHIL
B 4(1977)

A= E, A7) 0 AEEAN, AZATFAL, pp 283 (1979)
= A, 2594, 239, A5, e, vEx  AERAYE, §8

A}, pp 355 (1989)

2}

Pl
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Al 4%

ol A aHFol FFo] ¥ AFF2 AR
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A14d A &

Aol dfr= 1953\ d9] Hipsley”} ‘dietary fiber & £0]2 g0z Al4
g o] % [Hipsley(1953), Leave (1956), Burkitt (1971), Trowell (1972)]% ¢]

Hold+re] HATH Fuw, viw 5 ¥F w4 AW BAAE Aots
WA AES TR EAY FoA o AJAAHY] AFstd 1970dd =
Wolel o 22545 Al A J)%el hE e A7) o]2olA
st

I A3 HoldfE HE4A (water-holding capacity) [Robertson and
Eastwood (1981), Rasper (1981)], %¥°]2 w &4 [Eastwood and Mitchell
(1976), James et al. (1978)], &4 5 47188 &9 524 [Staub and
Ail (1982), Van Soest et al. (1983)] %—9] BEE 7HAY ol EAHom 9l
sl #@% Zu [Brodribb and Groves (1978), Heller et al. (1980),
Cummings (1984)], ¥ 9F9] cholesterol 9] 7+A  [Leville and
Sauberlich (1966), Kay and Truswell (1980)], Il A T2 w3t
|[Ebihara and Kiriyama (1990)], ®¥]%r% 2 2ol o% [Jenkins (1980),
Anderson (1986), Wolever and Jenkins (1986)] 5 t}at Helsd azs
YEbitE Aol g F o

HoldArel Fo FAHELS HEAY AZHWES o2k Ao
cellulose, % hemicellose®t HH Al HAEZ =28 JIFF9 lignine]th,
[Kritchevsky (1988)]. vl<eh N &A1) MEHL B cellulose 25%, H] 4l
E202% UIH 60%% 7P ligninoz o]Fold k. W P&
e AXde FF AL cellulose 38%, H]’Q%EQ_E‘%’ tigE ‘43.%9}

lignin 17%°] HSiegel (1968)]. o121 & HBAEH S THAR ofse] e,
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o] whe} th2 tHProsky and DeVries (1992)].

Qug oz AoldfE SRl Bt /144 204 H(SDIS B84
Hol4H(DPZ FEAGIEe Aed 540 ¢33 thed, oe i
2 TH4Re) Aolg} o] e BB Hdo Az e slddd
Hemicelllose, #¥, 7, 2%, 9% 5& 7484 Holdfz 7299, 9

JeEe HEE ¥ 99 LFAAY 9¥2d FFE =A@

=

Cellulose, hemicellulose®] Y%, lignin 5 244 24 FE oFH, &
Ao BiE ZF/ANA A& B3 £xE WEA FH{Olson et al
(1987N)].
olg} 7ol Aol QA HAE A adfrt W] w4
ZAGAGAE ANAG o2 Holdfre &8 e B4l FHA %
ou], E3] 7144 Ho)AH(SDF)9 B84 oA f(IDF)9 A4 =&
o] Arolsltii= Aol &d WA [Schneeman (1987), Topping (19911 2
7Zte) EXF 7158 H4AL o8 AF 24V AE A7 ALHZ Qi
B2aH HolAdsE 9F2 & AA2E com fiber, soy fiber ® E, Az,
By, & 5 ZHY AZ o|4F AFe] ML sEAFY Az AE
)3 9oHCarroll (1990)]. E& #|%F, A4 & 2 F4, WAE FlA
A o)A agar, alginate, gum arabic, guar gum, xamthan gum 535 X3
g o 7l F44 OgEe 4E AFEY FTEA, A T2 dY ]
£350] ¢4 [Andon (1987)], HZ = olgs F
23le] ARAFFoEA FEA Holdf 2A2AY JEEE A} 38171

M
)
)
&
M
i)
o
L
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AT A Aol &L o]FoRa g}

}E ANEFS 78z FAAA Z4F FaEo] AirAT d2A I

g 7HA JheHiEe] A7 e 3ed wosA Aoy gdEE
AHEBAY Z2 MEY AEE MRS 8 & Qe 528 AHEEE 2
A AR Eel o ogtd® E A ANAWHo=A  autoclaving,
puffing, &4 TE 7hEAY gt HExA ] Aol oFsly o
T8 HE UHE ol &3t gich

M 2 ATdAE A AGF2E AT 9 AFdE u FE2E
2 Atebo] A9 o] &5x] Rix ¥y AEHI e AR Fest
AA, HoldF FFo] ¥ AGure vy HYF F3 2A35
A7bste By 24, Ak AL st A e st Alaber Ao
T AA e B8 HNARHE S84 HolHsE AEAA oS
= WS HEI}A

o[ﬁ

¢}

__d_&

of
o
8%

}_
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ANgE B AFA FAAEE At AHEsHen Hojdf &
g TaE ACACHWH @&t F Hojd#E ¥4 &7 #F Sigma
Chemicalr}  (St. Louis, US.A.)¢] TDF-100A kit T733}= heat-stable
@ —amylase (product number A 3306), amyloglucosidase (preduct number
A 9913) 2 protease (product number P3910)E AHE3FATH
9-[N-morpholinolethanesulfonic acid (MES; ‘product number M 8250)¢}
Tris (hydroxymethyl)v, aminomethane (Trizma base; product number T
1503)% Sigma ChemaicalAtol Al T3t Al&3sten, HExEE Celite
545 AW (product number C 8656, Sigma Chemical Co.)E, (filtering
ctucible Corning No. 36060 (coarse, ASTM 40-60um pore size)E A48
et

2. A3te] v Ak Fo FAHNAF FF A
AHE ARE AR HAF F T2 FAsel AFSHL 0
& AbFtube] 2 0]4A(TDF), +84 2ol4d#(SDF) R E84 oA+
(IDP) & e oS3t 22 Wyoz AT

2 Ao|AgE: 18 4-1¢9] YEd uHiel go] EA-FTEFHAVIESY
AOAC total dietary fiber(TDF) method, 985.29 [Association of Offcial

Analytical Chemists (1990)]18 d% W3 3§ Lee W™ [Lee et al. (1992)]°]
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)
Ry

AT ARG FAY 1g9 FAE A3 2 o) A 500mlu] o] A
%2 Mes-Tris, pH 82 at 24C) 40mIE H7}3 v}& mutsle] Ag7) &

L

e
[
n

=% 83t o7]e| heat-stable @-amylase 500E A713 oL 4
JAE LRVIE ZYE WX 95T 9 FFxdA 1587 e A AT} H]
°]AE 60CT=E WA Zl ¥ protease SmgS Wi 60T F25zd4 30
w3 WgAHTE o]& 056IN HCIE 60CHA pHA.0-472 ZAHda
amyloglucosidase 3004E #H7Ie TS FulE 392 Yol 60THA 7
Aste] 308 T4 WEAH T whgo] By oA« nlg 0Tz s}
A3 95% o&-E 226mlE Histn ALoA 6087 w5l AAo] AT

.!{-)f

EE Y. ¥HOEE coarse glass—frit (ASTM 40-60im, 60ml) filter
crucible®] celite 5458 1gAE Y 130C oA 71gste] g2 7340
A7)l 78% ol 15ml& &3 B celiteE L2 slek@ch 54 2
8 Azl NBE crucible2 &7 F9, I3t 15mA ¢ 78% o] &L, 95%
B, olHELR 23] Aol YHT. HAAEC] BT crucibled 105C A7
Ax716M 25 A2 Azl g8 D29 FAS 0lmgws7AA A

é

719 ARF FUZ Kieldhal$§e 44 @8 FFsga, g
e 55T oA A B¢ ARNA HEL AFY UL ojgyom
% 40]44(TDREE A& s9ch

TDE(%) = {[(R1 + R2)/2] - P - A - B}/{(M1 + M2)/2] X 100

o7lelA R1, R2E residue®] ¥ A/(mg), Px e WA ol FA(mg), AE
829 FA(mg), B blank®] F7l(mg), M1, M2: A|29] %A (mg)o| o).
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Residue

l

Heat - stable a -Amyiase

(Removal of Souble Complex Carbohydrates)
pH 8.2, 97C, 15 min

l

Alkaline Protease

(Removal of Souble Protein)

60C, 30 min

!

Amyloglucosidase

(Removal of InSouble Complex Carbohydrates)
pH 4.0-4.7, 60°C, 30 min

l

4 Volumes of 95% Ethanol

(Precipitation of Dietary Fiber)

Protein Ash
Analysis Analysis

29 4-1. TDF9 £4 Al=H
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4. &84 A4 F3IDF) € 7184 oM H(SDF)9 A%

FHAF AFPeAd 2 WAo=2  heat-stable @ -amylase,
protease ¥ amyloglucosidaseZ A8 E A 3lgc). ol ojet&g A s}
A Fa AR T, AHE residuer EEA AolAS AT ALt
ARAL 7184 HoldF AF AEIFALF residued 70T FHSF
1I0miy o2 23 W& , 15ml # 2] 78%°&&, 95% olgtL, olAELR
zbzk 28] A3 F Aol fro #MeAMe e Wyos dudy R
A F ot o] st B84 Holdfe FFEe Tt

IDF(%) = {[(I1 + 12)/2] - P - A - BY/{M1 + M2)/2] X 100

714 IL,2E &84 HolAdFH residued FAl(mg), P duizne =
Almg), A= &Y FA(mg), BE blank FA(mg), Ml, M2E A&
7 Al (mg) ol o,

78 Aol fre B84 HoldfE A% 1 gL duele 60T
9% EE&S 49 32 AVtstm 24 1N T AAs AANA
o ol & celite’t S8l crucible® F¢l, 733 the £ 2 o] A go]A 9}

Wi
2

ZE WHOoE 78% ©E, 5% olEg, olNELE Zt7 23 A3 ww
A3k BBg AFF F ool dste] HgH oAy FFe TFog

o

SDF(%) = {[(S1 + S2)/2] - P -~ A - B}/{M1 + M2)/2] X 100

714 S1,52% 7H8A4 Aol residued %4 (mg), Px wuz9)
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ZA(mg), AE &9 FA(mg), BE blank? F7Al(mg), Ml, M2E A8

o] FA(mg)°lt}.

3. 72F9 AHY A7 ¥R AE
Ak Fagd Hubsly] fste At dAAEeor I =
Al 2712 BdAAs 545 B A7 Uf F42E colloid
mille] A Ha AR 2712 vhsfste H7he .
v e Wioss BaFe Adute] Axg &oldA 8] sk
8% IR Aste AA o FHAEE AA}n F2AXT F

100meshZ Pl EH 3] Ax EL=2 AU

4. A3are] AE BEAEAR Al
&4 9 AYoz B AFubg Al#Fa g diste] 47 5%,
10%, 15%, 20% Z7kste] 10000rpmel Al 185 #FAsE AAT F
(Ultra-turrox T25 homogenizer AH-&), HAAKE H X4 (Rodovisco RV 20}

2 BEAS 24389t HAAKE A=A 24L& ® 4-13 £k
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¥ 4-1. HAAKE HAxA 9 4 =A

Cup NV
Sensor NV
Sample volume (ml) 9
Temperature (C) 25
Share rete (s™) 0-1500

5. Alaul HAyltgd F29 V53X ERA}F
Ab L] B Abete] A tEg AR st FEE BEe 9
208e ez A% HE ANEY JEEE 2AEEY. 54 2 A
o2 I MY AgErE AT diste] Ztz 5%, 10%, 15%, 20%
HME & ddsgste] Aot did N3x, YgereAley =7 5 9% 7]
THER O R 2AEAT

6. AL AT Argute] HAA =A
FHoZ Ad At o] Ea &4 cellulase, pectinase B
cellulase®}t pectinase® z}2} 0.29, 0.4%, 0.6%, 08%= &3 Alg3te] TA
HhS HA Z2AGA vrgAZ & %%/‘3*174 AWM E FA s

T BEAAT A HolM§ HF &

22 A *}4‘9}«1 %*—.‘Olé‘,‘%, =84 Holdf, #84 HAodw
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g 29 Aue vlgugd A 3o Nolde FF 2Ae 5IF
wg o= A A ST

8. Aol Af Fakol ¥& A3} F2o AFFT AL

7}. ol 3188 AEWs
1) pH
pHE A2 A pH meter(DP-880, USA)E ¢]-&3te ZA3s3H.

2) A4 A=

AgFEs AR 25m0E Hste 01N NaOHE 422 pH 8471 @ #71A
AAste] ol ARHE 0.IN NaOH &9¢ mesol 3 AHA® 6.7mg<s
Fate] AR 100mee] UF Foz Fibste AAME[AFE, FE71(1979)]
€ yEhisith

3) Vitamin C ¥4

NE 1ge& #3+4 5% metaphosphoric acid &4& F7}3te] Waring
blenderol Al ¢ 187t &%, A3 F o739 5% metaphosphoric
acid &eioz 100m7t HA BFE&asch odFd 2mE A Fde] Hsta
2 6-dichlorophenol indophenol9-& & Hoj=d BpElAs QI3 &
HPOs-thiourea2 912 2m¢ 7}8t3 2 4-dinitrophenylhydrazing %} 1mE 713t
o 37PColA 3A 7 WA E F Aoz WAANA A dE&FEAA B4
Atk urg o] 85% HoSOs& S 5miE A A3 7iste] & Efstm d2A

308 X3 ¥ EFFEAE ol&ste] 520nmelA FREES FAFAT
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% L-ascorbic acid& 5% metaphosphoric acid £90] %9 A< 2L
Ho = Ftof 9o} 2L WHoE HFINEL A vleld C F[=g

75 (1989)]& ALttt

1) ol df I3

QoA f FFol £ ARF2e) AFF Holis FF 2He An
S A $e) Holdd P 249 BUT PPoz UAsg
o},

U WAE WS (E, BE, FFe])

MY Adg EHo] AHEH WX ZF 3M Petrifim MAZ AME
stel Aotk EESH Fo] ZAWAE Petrifilm Yeast and Mold
Count (PYMC)7} o] 45 %itt F%ol: Thd M4 ehfed = 2z
AL SHgAE FEo] FHE TRER FETh o] HXE Eviz A
9 21~25Ce] Faold RBHEA 3~58F¢] BR FRo| S8 24g
o}
T A4S Y3t E Petrifilm aerobic count(PAC, 3M)7} o] &3 =1)

h<h

Al

et

SAs592m 15~150 colonyE ¥£33t1 9 plate= AAF Y}, =

;‘é

b AEE PACE RTAA 24A15¢ HYE ¥ 535S

i
Jm

At gl iR AEsY AgFE Bl 42, g, % 2
3 FHA V5 ke 54RelPAs JEE HAAE AAsAT. ¥

HE #ead 259 Nl Mz, Pu) g ghe] giF BE7AlE 97



FRAY o8, 2¢F 7EEE 97 VIEE AR st HASAT.
B ATe EAEAY oste #o4¢ AAFRH A8 Aol
7} 9% A%E least significant difference(LSD)¥ el 2j&te] thF Hli
3

i

9. Absture] 7ld2x E s Al o Aol Af FF w3
Aphutel] 108f o) FHFE HUMSA FAACE pH 4302 AT
% pH 23 2 /4Rt Aty B84 Aol fe F84 Aol F
FAu & FHo)AHwe FHF WX dFE A 5o Abgbs
80CS 95ColA 71dd e Aol fE 433t Holdf &Fd £
e Aol v Abmbal o] Holdf T At TUE YHL
2 AAsA

Fo] 2427l g IN HCl =& IN NaOH $doz2 dAT pHRO~

95)2 A& o8 AT ¥ AHEOTT,

o /1% e JHAE 2y FEHA & AEe AASEY. o] F

Zoje] 48] F(v/v) 95% oNet&E& HIlste] AT T AAT TE 4,000

x golAl 1087 dAEYso IAAEE ¢85 I8 A-d=E 80T
=

o gefzdr FEUIEEY dees LA A
=

121°C)el A 30&
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A3A A g @

3o vhdAd AubFe] FAoldf I x4}

A AxA AR widEe AFE AlE ndoz FAss
hammer millel A sfste] ¢ Zal2 screw ZH A 5& AHRdte ¢t
b W AdE Zdopr] AAEYVE st FFskE el gtk
TGN Bz H§ A7|7F YR Fa AFSE ojute] ojEgol dn YA
b UF ™ o] ASEE @] Ytk AHE vy st wEdEs
A EE F ZHaz ghEete FAEFsa g Absule F2olXy &
A% AT ¥ 4-29 2}

=
ot

E 4-2. Ao whAPEE A5 Adte) A4 T

(%)

Grmder "rm

dt
o

Aol vl vl E A5 Algute] EAolHH FdFL BA
A3 grind mill% 9, colloid milld¥, pulp finisher W hammer mill
Hol wet 2 Zolg uveilA @y Aldute] EAold e ke o
41.5% TEoIUR T8 HolHFTFE o 63%, B84 oA {dT

o
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o 35.2%% WehgATh ASuES Heldf FFS BEA HIMH ¥
o oF 80%= 84 Hold% wel va 5 B FE W
AT AlFuke] AMAEE B of 2509, £RHA 2

o 2.1%, BFEE 69.0% =& YehRSith

2. Ashure Fxol G3W AAT B4 SHEA
F4 @ Adoz B4 Adurs AwFa gk distd 7zt 5%,
10%, 15%, 200682 B7kste] FARE NG F AL 2AF B A
Sure] gapel 2HEFE AAo] vAHo RolAE AL UL
S 234 YeiA Alghute] HrbE AbsEsd A9 ARAzEe] A%
# F A wo] AFHE AHS UERAT. AL AEY BEHH
ol L e vA Aoz ARE & Qo] BEF 470 Tl

3. Atk AUt g F29 V3R A}

ATrg 4 2 Adoz mBd A Aty Ay Fxo
TEAA A o ® 4370 2o @5HA 2% FHoE AT A
wre] Arbmol 10%Y W bE e BEEE UEhiNT ANew A
@ Apmhute] 7l 10%Y W ¥& #EWAE JEid. 1 A
%o Qrbe goz AU Amhel Arbh AHoz AL Asul
Wlakel Fmahgied Az Az AR W, TAA Wel YoiA P
ol e Aoz AZHH Agput HrpEe AwFad dF o 10% A7t
= Augg.

N
>

>,
oft &
rk
pock
o
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¥ 4-3 %4 2 AHog BAF Agute] Frlwd Fae #57A

A}a}m 737}%

' $d%%

4.3 7.4° 6.1° 5.7°

: Zi /_}J o o 3.6 6.3% 5.7D 55b

WA A3 ABFaze e sl 4044 FRe ¥l
ARFsY g o2 Al AFg Aoz wAsA BHskel AL
o] Arbstook ste Aol g 4 V14 AL ¢ & Uk A
el AL F Ag 284 Yool AYE LAE FA o] AEmel U
& g w7 Gtk ¢4, A4AYF Agure] b= o 100mesh
& B9 ARER dske] BEAAA P E7Hmouth feeDlH EX] &
e A%E YA geA olHd EAE AFs] Askel g 9
e AR B4 £ Y WO ARe maHoz e sl
A5de) BAE ¥ 5 e PHe AESAG

ja}
Ho

s o Atute] HAAws

FHo2 A Atgube] Mol df BalEA cellulase, pectinase 2
cellulase®} pectinase® Z}7} 0.2%, 0.4%, 0.6%, 0.8%=Z &3 Algste] TA
HhE HA xeA B3N F BEAANA EAWEE 29 A ¥
4-4%k AH. = cellulaseZ A3 Almpute] A w4 H7b 57l 28
TE Y HAol Fadte ATL B F oy ia Adsix gL
HETol vste HA WMete 324 gL AL B 4 g

234 pectinase®} cellulase + pectinase® = ] & Alzjdbe) AL Fa
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A stA @& NzFd vsted FAgo] A Fade A2 YEHNT &
3] 0.2% pectinase®} 0.1% cellulase + 0.1% pectinaseZ 2§ A}}uto]
713 aA @Agel fFaste ZHXE YEMHIAUIL pectinaseB tHE cellulase +
pectinase2 A &Hg W AAel o #Aadte ZHE UEUAY. wEHA
Alsbube] FAAEE  cellulase + pectinase® A #dhes Aol Alduly £
o HF FL& a%E JedE Aoz adEHdY

5. aX g Ao Ho|df FF WA

g 428 Ao Aol df §FY WEE ALY HAFg= E 4-569
2ot & aaA R G2 AtFEY] 84 Holdf FFL 64%, £F
] o) AT 352%0 Ry 0.2% cellulase HE|A] F&4 Holdf

F 88%, B84 Holdf F 307%2 E8A HolHFIL F 25%
23 @ Aoz Yehwth 223 0.2% pectinase® A PS Aol o
85% 443k IUX 0.1% cellulase + 0.1% pectinase | Ald& 9.8%
232 Jetddrh oA Algutel g4xEE Qste] B84 Aol /7t

F&A Aol FR A=AE FE37 o]FF AL £ 5 AN

N
I~

v
o

a‘_
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E 44 E2AYE Abate] HA s

Tau(pa)

300 600 900 1200 1500

32.7 40.9 47.2 52.4 4.8

29.1 38.0 449 50.4 52.2

279 35.1 41.7 48.8 50.5

235 30.2 39.5 438 484

18.6 24.7 34.1 40.2 454

23.0 279 31.8 35.4 37.4

159 191 22.1 24.1 254

125 157 182 218 20.9

89% pectinase 112 | 137 | 159 | 178 | 197

 0.1% cellulase +|

L : 0 .4 . 22. . 27.
071%1?e¢ﬁnasez ] 15 19.8 7 25.3 7.3

2% cellulase +

0 8.3 109 129 15.0 16.3

4% cellulase +

. 0.4% pectinase
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& 45 BAANE Ane] Holdf ¥

(%)
54 Adusizen
6.4 352 416
78 327 405
ase 118 26.7 385
 01% cellulase
ULk colldase 129 254 383
ot 0.1%pectinase | o

6. Aold4 Fdol B ARF29 AFF AP W3

S}, ol5tetA AE WSEH, ANE, HEE C, AoAH TF)

Aol s Hael ®e ARF2Y AFE JEWse] AR ® 4-6%
20, = pH MHE AFLEd BAY] ARG B9 A WA AR
on A 2/)EE A% 604 74X pH 37 £202 A Wt gk
w3 A4 Ase WMHE pHY nHIAZ ARE AZLEd BA]
036% Szoz WMz Atk ey Ble Co A9 5T AFA 27
2 105 mgoel A A7\l Azkarel wak AR padte A% 602 A%
50 mg%E AAFAL BT AFAEE ARVINE U Fas] A% 60
9 W Umg%E AR A4S ek FAol4% ¥ wIE x
A 638%<14 A% 02 W A9 WEs} gdom +44 HoldF @B
075%, B84 Nold% WF 563%E AFE Wt Anck
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Agew |47 L ——
’ %) | 0o

274 | 37 0.36 075 | 563

159 37 0.36 85.0 638 | 074 | 562

5C

30 37 0.36 72.0 638 | 074 | 563

459 3.7 0.36 61.0 638 | 075 | 563

602 37 0.36 50 637 | 075 | 564

274 | 37 0.36 105.0 638 | 075 | 563

159 | 37 0.36 76.2 637 | 074 | 563

25T | 30d | 37 0.36 57.3 638 | 075 | 563
452 37 0.36 346 638 | 075 | 562

60d | 37 0.36 24.0 638 | 075 | 563




A%FE AL F49 HsE AvE Ay ARYIte) B wat
5C AF Age] Aol %zt WEHAE B & WFAAE ALY WL
gioich 5C AFANRE A%, &, %F5olA 271A% A9 T BER
& et

o
b
o
B
K

7. Ashete] HALEe] o @ HolA

FHoz Nt vlEAF Al o
e W mAS Ahdel Aol FA ¥ AL FE BAL Ague
Qg2 FRaAsEd AestE o AR 249 A AT + A
. et Anute 7he4 Holde FAoE B AdAE A
wgo] BHE AolHHY WERES AA%E B4Y AolUfE 84 4
A FZ BBAIE Aol vpEAsn PzAh

ol et B AFelAE AT BEA Hol¥f
ABAL F JEAE AL o|F 584 AJHAFE 33
He ARSI

WA Abzhupe] 10M%e] THSE Wrletm FALLE pH 4302 &
4% ¥ pH 24 2 A7} Anus B84 Qoldfo £44 Ao
Afe Fu e 40449 Tl wAE YL =
4-20 A pH 439149 7HGLEst FHoldfel NF F84 AolHFe
Hl&o PlAe 93¢ Jeidn. § AEE 80T 95T oA 243, 44
74, 6A17h 8AIZE Bt 7HEE v HolHAFE BAg A 2HoA{E
44 Holdf7l AASE v &L 80T, BT x4 EF 7 A 71ol
Agel wel F7rstgvh 80Tl A& pH 43414 827t 7Hdstdle d
3201 Fe G tigh FAolAdFTF W&ol 289%74A S8
. g 95TolA 8A stEstdSde] FEAHNEFY TUEE

o
bol
b
.>.|'I_'4
Ach

mlm
Yoty
1o
X
oL
o=
o
b
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50

—e— 80°C A
40 — —— 95°C yd

7+ 4 o) /354 o] A - (%)

AT

a9 42, AALES g7 Al F A o] Mol
e 7184 HolHf Hg.
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452%% 80°C 9 28.9%¢°l wlstd ¥ F7HE YEHH.
upEla] Abeke oFAMA pHOl A 2E2E Fo J1EstE Aol B84 &
OJHEE Ht} &2 F8A HolAFE AIFANLSF AS &F AN

o,
8. Abzpure] slAAlztol o) Aol d 4 el W3 :
Jdex 95T, pH 43904 Alzurg saAz ale @ LA D

BE AuhEe] Holdd FHEL E 4-T% Bk

F 4-7. Arere] JhEA e A|zbell 2j3k IDF/SDFe &% %3}

(96)
35.2 6.4 416
288 9.2 380
4»\]2} 249 115 36.4
- 24 | 132 356 -
20.1 Cme 35.1

Z 719 AHsA @& AlgEtel 2R EEA doAs FE2
35.2%0) Ao}t FFE ATl 2A12L, 4A1ZE, 6A1ZL, 8AZte R FUHR weEt
28.8%, 24.9%, 22.4%, 20.1%Z ZAdATh ol¢ ¥R F&4 HolHd {9
e 27X 6.4%] vt 9.2%, 11.5%, 13.2%, 15.0%% Z+7t F713
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o & AbEhe pH 43 o2 AL 95TA 2 ~ 8 A7k 5 spds)
A& W 84 HolHRo] 18% ~ 43% WM T84 Hol4H
g AR YERT olH e Wile stdd g8 B84 Heldfg A

= AEEY ABRes AVMAEEOASY REACE seRs Hiy
Adeks Aoz welrh a#g AdAgel oste] TAoldf FHE 7
28QEd oAE HolHad FPPRe] IB RIS Groz 34
A},

9. At FE2E Ax

Soll A ALSE uket Zo] AtHubg ofibY xACA I A REA
84 HolAdRFE FRALE FRAAA 7184 HolAdsE HaNgSs
AR olol A F&4 HolHdFE Algtos Ry ggHow 2y ¥ 4
= Wl dArHojok gk o] 9ste] wWA Alsgute] B AU )
+ pHY &%& 98¢ o8 ZHA 71dsted d& FE24 da2e
A7hete FE2ES AXda 7 2A0MY) £ =AY

TE54 23 97CAA9 FE&L pH 30, 43, 59, 95004 Zzt
16.8%, 5.1%, 7.0%, 1.6%24 24 H99 pH 3.0904 714 =l 121C
lM= pH 20, 30, 43, 59, 9591419 F&go] Z+7+ 13.3%, 22.8%, 6.1%,
8.6%, 21.8%= YEY pH 3.0 pH 95914 A& oz 4go] =gl

dH FLT pHAA F2 2= ©E 288 vlmste] BW 121T
Me) FE&o] 97CAMNY FEF&HT Ao)A ALL3 pHtel wa} 1.
0~72% oA a9t A7 E o]&3 121ToA Y
Hde ¢ 4 A mEy ZEHoz Almyl
ZE AERE 200 B (w/v) S FFF BAAZ] e 1
A3t olF it Advlol Yol 121TelA 308 =< sdF te
Whatman o #x](No. 2)& A3 &9 Agdanste] 244 32

FZFo] ¢ &4 W

Azxe &3 A

J
4
oy
Z
o
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AAG e o] el SAAXAA Abghut
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Al1AdA 2

U #F S8 A BFS Auud 19704y B %5«17} FEFE& o
FRou olF #AYA L A, ATA 59 EH wPow Fgo ma
SRE AT T 5 YA HU0oH  2uxEe thd 752 22A7)7] 9
3 e e FAsus AN BeET gt FULEY FEE 24
drolnd, AARELE, A5SE, J4PE 28, 2 FPsuson Yy
o]l B 4 gk 1 FolA B FF Ado] A= BES Fo Ho=
Aol & 5 QI 100% AA HH LR Aol AA F4 SmolA A3
vl o] 19873d¢] oF 11.7% <A 19959 50.1%= 438 g9lo)

ol

s

2 FAAE FuA A FURE ¥ gEdel 100% AAHES I}
AHFLZ B4 URE BY F2 g2 4 BiEn g (FEAED

7,199 2y aviAEe) ZEEs) gl Jgme

A

ol B

ro

FHe Wo) urh wFAY FIAXNFHOE WHoln Y= Adolns 3
F49, Ae] e ARF2e el 27T Y. e A= Al
F29 AgelE gREo] meelM WAL AFee AdH HF IHL
AXA H= o FAo] Aot Fulsh e BEAY FAH JPa 33
S I 2 JPH £4o] At 2ol Fu Yok W ol 7}
ARl A% FA Azt A2aser) Aste] ALolN AFST 2~10C A=

g HE 2RolA FEde W A5Y AT Fout ARgd.

A Foh FEE olRI ERFAE UF ARET gou} AnRFAE o
* EE S Aol Eal gwlel % FAA) A BAANGE AHE
ES 5

g A2AE FAE Az A E 2 AT 919



oF SAlou @A FUAAE oo UE AT Ag ARF ARtk
geid B ATAE $HAZAA BA AL dE ALLFERE
AhFzd mdske] ARFs 49 EAS AW nELS) AAFAE AT

& BuA 34k
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A2dAs 23

1. 4 =

FEL AETTE TUREEYLE FH LBx £ ARF2: FFES A
T ol Abgstgth HABREAZE DF-100(3=0 P2

AAZE AFH7MESE el C, cysteine¥®} isoascorbic acid(Sigma Co.)&

2. 28 Ax
AL A7 4EE 9 ZdE&9e A 5(199%5)9 Wil wE AR
on Az 2d S 24 H o]HH 54L& ¥ 5-19% 2t

12 = 13%
Hdg F = 0%
ol = 37
HAAZARE 71F) = 0.35%

A7 AR ‘ 2.2mS/cm
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3. AL NFEFITHTH, 1989)

ArFEA 2o 3/ 9wk TS PCA(Plate count agar, DIFCO
0479-17-3)¥i A H o2, AT TFE Desoxycholate agar(DIFCO
0273-17-DEiA o2 Agstgch. A E=E 2d§43 ndE AR5
== wldde] 600nmolA e FFEE A8 HEpAG.

4. pH 2 AA X (AACC, 1989, I=F 474 KS H2110-1989, 1989)
pH 247 (53$W U2 4, DPBOE o435t pHE ZAs e
APNEE £ OeF 2o 2ARAT. ABAAF2 % 125BxE H4¢

Qe

AHE2 EE 2510 50m HlolAd $711 0N FAIEE EF 8

o2 pH7F 842 2 w7tx AR g o]&d 0IN FUJHEFE
goio] mzo] AT BAAS 6.7060mg/mE Fited ARAAEE A

ot

5. 47 2 4Zs144 47 (Alcohol soluble colr, ASC)

AgEs 2 4 AFFA 599 4Z2FFdE 434
(ColorQUEST 1II, HunterLab)& o]-&3tgom 87(L), A4 E(), F4=b)T
ez el old ALgd WA Ewe L, a bk 27 9268, 08,
0.86 <l

ASCE  Meydavs(1977)¢] Wgel weh th&st 2ol FAsUs. T
Ao %9 oueg Ariste] & 4o T v AFHEI, o9 420nm
Ao EBEE A ASC #o= 3Tk
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6. UlElYl C &%

T 519898 Wil wel oS Zol FA}UT AMFAE EE
125°Bx2 843 AlgF2 FE2HS 2mle 5% metaphosphoric acid &9 2
Z o 50d) A= AT FJMF AF &9 2m¥ g Agde 47 FHst
31 0.03% 2,6-dichlorophenol indophenol £ ¢F ImI® Hr}sle] Ha}A ol
2
2,4-dinitrophenyl hydrazine €& Z}7z} 2mlo} Iml 713k & 37CHA 34
 EAH gl Bl AER NS Aoz YAAY|m oA de&sx
oA WAAHT.  gh&eel] 859% FAEAE 5mIE AA1E shste] A4
oF 3087t #wAAZl v} 24-dinitrophenyl hydrazine® 3iHd7) o] Fef A

rr

A& 3 v 2% thiourea metaphosphoric acid £93 2%

7H A& FAEE 39 520miA FFEE AT L- ascorbic acid
20mgs AZ3d] FAHEY 5% metaphosphoric acetic acid 100mle] =9 A

& EERYoR AFEFHE FAsL EEFHCE FH ARY HEgW C

7t 228299 F3F
Flurkey 5(1978)9] "ol w2t AGaAFd ZE AlgFxo] 5%
polyethylene glycol® AAe) 709% HA olHES H7Fs & 8000Xg °14 20
=3k AAEYAA AdAHT. AARLE 2% 0% oNELE A
2L F thA] 8000Xg oA 2087 QAEFste FEdL nlg

4T AT HNACIECA 24 A= AxAZAT. Axd JAELS

1
et
L
g
flo

0.05M It 3-8 (pH 6.2, IM KCI) o @gA171 & 8000Xg oAl 2087t
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. Polyphenol'dxidase g4 A
Pointing 5(1948)¢] #W¥<& 9% FAs & Zo] FAIFA

0.05M <12t @rZel(pH 62) 2.2mle AN@He] $7|a F& FX4 0T=
mx e 7]FAZ 02M catechol 0.25ml& Fpskdch o7lel A&

0.05mle A7Fe & AT wWE 20nmelA e FF=E H4 58T 4

51991 polyphenol oxidase lunit® 187 420nmolA FF=E 0.1 F71HA

15 24adoz A9 Ut

i

Ny

- t}. Peroxidase 84 A

JenS(1974)9] #HS 4% FAs g Zo] FASHE. 00IM
22 92 o(pH 6.0, 05% guaiaco) 2.15mle Al @#e] &7 F& FE2AA
0CZ ¢ g, 7122 01% T4 025mie AUt 97]el
Z2E29 01lme H7FE 3 AGAF @2 470nmoM e FFEE H& 5
271 2A4819 01 peroxidase lunit® 1837+ 470nmolA F3EF 01 714
e gakow Ao U

8. #5937}

A5 09 8-1298 Aol Awste] A7, &, %ol WrigE] dis) 9

A PHeoz VEEE HrreAh

9. A5 A€o 9 7] BA

AR FA 2 (AromaScan, A&S MKI)E o] &3l AlfF2e F7E
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st o™ 4 £71& ol ¥ 5-29F £t

AaA 2] o GA8Y 22

Sample amount

Headspace equilibrium time
Carrior gas flow

sensor type

humidity

temperature

20ml

30C, 30 min
250ml/min (sparging)
32 conducting polymers
70%

30C
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A 34 Ay 2 xF

L ARG EAZY AR B3 PR LR, EEKNEL,
(1978), Kobatake, M. (1978a), Kobatake, M. (1978b))

42 ABFagd £4 A5 AEY FF 2 52 AFHe= 2
Hul skl AFolA AREE ATHERAL, A 96dDE NPAE F2

Az 2 ZFFste] ZFFN Fo VA TR, ARG FHolF R
e £8 7247 233 B A7, YM agartf G4 E & T79 yeast
2 wole mAEe 10' £ 22, PCA AL ATFZ Holk 43
g9 mlAEo o 10° $#2oz, WFFT AAMAS desoxycholate HiA]
Ao A 2%F9 YAFFI 10° FFEL2 47 HAAHAT

B AgeA dhg vAEEY AF, 2 299 FHEH, HFFA,
B YRaols g wE s Fo oEe B oy dASA
T %8 Ao AzHe) ABR I FRHE TEHIE YL 2 A7t 8l
Ao AZE e AFegon B HIAqNE #FFY wAE g gyt
Q) Abgeke A Bslth

gdutzloz HAES F4] pH WHE AR Aol 2604 1A=

A

A, 2AFo)ele] AFFE 45904 95, AT ZAbES 30904 4.04
A Z2% 5 gt #AFE #HFo) s go] EXIE BES
23 3 FAETE $£8 Fo| fAHoA BWeo] WH"EY. I FFE

|

o
2,
H
2

=
H

i

Sacchromyces cerevisiae, S. pastorians, Hanseniaspora, Mycoderma
cereviase®} Rhodotorula 501 B3] Rhodotorulas < s5#HFAAE &4
B w9k, B3 AlggFe Agels #¥, A, AFNA Candida,
Crytococcus, Torulopsis, Rhodotorula °) 2 ul 9o AdgFols &
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AHe EE A U/l FEAEETOR 2Ed #HZo A=
Sacchromyces ¢ Z& FEAAETO] Wo] BAEE oz HaHE u g
. EZo)FY A% AF T vEehhe OE WS ve 2 9wt F
AR 22t s FEH F ornz FAE gy
g9 A7t gon IFHFe| T WARE gtk AlgaEe] A¢E n

45 P oexpansume]  FA3 ARE A7 Bud b gled

A

3], Penicillium®] ¢

rok

rH

Aspergillus®= #50] EA3AT P expansumAd F£3 TR Asls 2
HA = &ot =t 28 A g FAem dEd Yk o] dem
Paecilomyces, Byssochlamis, Monascus, Phialophora®] 93t 9% dojd
T on olgd HE AL A dd WIS JHAY Fe ¥x 28
B3 FFo] WAE Yehd 5 9o Alternaria, Cladosporium,
Botrytis, Oospora 5= &% A% IFoA vere sxqt AF =9
T BEud il 9EY. AEfe Z2A 2373 AT E7 gRielth A
T AAFE A7NAT & Aol ASE F gon AR Bl ol 2
A eqolet & £+ gl AxFA, AT FYINE Pk fA4FL pH
3501 AN BEE & lom olddE Fi} FU)AES Bastd 4l o
, 2SS 43I pH 309014 34914 F8AlelE o HEs

A ARE, TS Agate] olatslea, f4), 23ES AAA )

H

I

&= @t Leuconostoc, Lactobacillus plantarum, Streptococcus 5& =2
¥=', fructose, sucrose Tl FH&ate] HAZG YA zAF] A
ol A5 A4, gL FAdA Bo] AP AFHIZA=
Gluconobacter oxydnas Subsp. suboxydans, Gluconobacter oxydoans subsp.
melanogenus, Acetobacter aceti Subsp. aceti 529 #FE7)} DAY= RoZ

Hasfe] gk
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2. AAKBEA DF-100 A7tel w2 2489 F 9 Rhodotorula
rubra®l X393

AeAd WAFER A4 AFFAE AR AT d¥ dHFCEA
AABREA Q] DF-1002) A7p7F AT 29 el v e dF§S dotr
7] et WFH mdgold 3% AFFHY 1¥Y ER AFEFAHR
DF-100& 742+ 0, 250, 500, 750, 1000ppm3d7tet ¥ 25Tt 37CAA1 9 A
Fdse A9E Axe ¥ 529 2t

AR 2% ATEH 2 E colit) Bfols EF @2 pHAA ASAA
7} Wl mekslgonz  DF-1009 d7/lass A%s & F g w4
229 R rubra® 7A-<dE DF-100& #H7MehA & 79 wj&gd 5o &
g7t 0236918 H13] 250ppm H7F A9l 020652 we #E dErigled
2 o] 1000ppm7HA] A7He AgolE o o) FEE Aste sdd o
2t DF-1009) A%, 2 AA7E Ad 2gtoz Qs #F H7L A= F&
o] o] UM GFe WA e ¥ ¥ ofuEl 1000ppm AE H7F A=
g ASAAE dASE aFH7 i PGS Aoz 4F4H E AY
AL 1 Ago] HiEARA e A2 AZAHU.
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3 5-2. DF-100 #7tol| w2 v Ee] A3

(E9E, 600nmel A 9] FF=)

T BH‘%}‘ﬂZ}(%)
WyEE  DF-100H7% |
oo pom) 0
0 0.0168 0.0248
250 0.0155 0.0239
E. coli 500 0.0128 0.0244
750 0.0128 0.0234
1000 0.0147 0.0241
0 0.0132 0.0318
250 0.0138 0.0315
B. cereus 500 0.0120 0.0330
750 - 0.0116 0.0369
1000 0.0122 0.0348
0 0.0124 0.0255
250 0.0120 0.0245
S. aureus 500 0.0152 0.0265
750 0.0111 0.0253
1000 0.0108 0.0255
0 0.0625 0.2369
250 0.0486 0.2065
R. rubra 500 0.0193 0.2179
750 0.0174 0.2118
1000 . 00574 0.2160

2. pH ¥i3lo] & wdgo] =

Ab#F 28] pHYF AR F vl AE] AR n]x
ste] md@ojo] pHE 34, 36, 38, 4002 24

Rhodotorula rubra®} B3 W3l
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Rhodotorula rubra N8 FFE£Ae FFFoz FAVeta 257 25T WY

A zElgoel FEE WIE A¥E FAie 29 5-19 2T

FE)

—@— pH 3.4
—M— pH 3.6
—A— pH3.8

-
=

Z¢ % (660nmel A 2

0.0 I I I I
- 0.0 B 1.0 1.5 2.0 2.5

2dg8d9 pH
a3 5-1. 22899 pHol W& R rubrad WSt

I Az Awd oz pHrt wobRel weh tha A%l eAH = ZAVL
APey 2 Aole old Ao el AFHFA pH WHE AZhE0A

= 34~4.0 AoloAE pHYF HAES A8E AT EF4E e AL
2 A=A

- 160 -



3. Agxe] M NHAAHFE Fo AR Tho BaAAs

AbF2 AxFANM A7 2 A wAEY AbE B
T ool E} gwe] #ASEE T4 Z peroxidasett polyphenol oxidaseS S
B ERE A F Ak wRA 93G5 AdAREss
AxH7) A8 AAFAUA olF T2 BIAYE AW Pt 9
Aow Qs FF5F2 F9 2
A ex 2 Azte] wE FHo WHE APy

oY 5-29] A:E B9, polyphenol oxidase®] F-¢ 70T A 52 7
Aelze 9% e HaBgl BRSE A2 Yol BTN 52
AeiAlel= o 0% Tyt BEASEE Ao et 53 80T o
BelA ARG = FtdA el wet FAF LS} Jo} 38 A
= ZbAAAG A 100% BB4E HUY.  Peroxidased] AL
polyphenol oxidase®] W8] £& AWFAHL Uetdo] 70C o]dtelA 58
ZHEAAA G e F 249 WEE YehiA &ton 75THA 55 sEA
AOIE o 20%H T}, 80CAA M AolE o 30% AEst BEA
SI9ith. S5CAME 58 AFdR el Alo] oF 50% AEY Favo] 23
gt

AzkEel PPO B4 5@ AnFsd 475 47 BAE A
A 5(1995)9] BE:o] ostd PPO BAL (L) ETH A% (azh) o
9@ WAL e Ao End u doh we A AFHAle] =

o

=

HBAELES B2 AAT F, 79

Me

o,
o

R
o

re

st PPO 53 22 Z9ad 3454 3 A%, 5329 Algs=s 2w
o] ZA EAE Aoz AR}
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100 o= A

0 l | |

| |

1 2 3 4 5 6
AAA ()

A : polyphenol oxidase B : peroxidase

—e— 65°C —a— 70°C —4a— 75°C

—v— 80°C ~&- 8§°C

29 5-2. AAA el wE Al FFY F AUBAELEY] LS

weba 75Col e Be £xoA ARFag AdT APAdE 2
wme oA & & g vgy c% Ze AW
Holol & Aoz AT

AA HIEY o] &S AEF
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2 Aol A IFFEY AL AFRF2Y AxXE 9T A ¢
A AR AEHL Qe EARE HLFE AES 95 FAsA uAE A

43 pH, BESS FANE A4E obdf ¥ 5-37% Zrh

u]g-)&""_:g'_gq_]g] S i
L&A A= 100% N.D. N.D. ND. |3.73]11.8

A AR

A | A D. D. D. |3 .
P e N ND. | ND. 1373|128
u Ak £ H)
v | D. D. D. |288]15.
so az 000y D ND. | ND. 28153
246.5%,
oux 0 ND. ND. | ND. 373|119

v =4k 93.5%
21 2=

x= .D. .D. .D. 2 .
BE 100% N.D N.D N.D. |3.21|15.0

UNF. : AE# x10' g4 A9F0N HEHA g8




HAEHAE &gt Adep e:fA 9] pHe 37322 A9 Zhov =9
ASelEs 288 3212 tha we pHE Ytk BEE ¥E7} 150,
15.8°BxE 714 =ton Alde] 2 =rl 128°Bx2 I tgola, 23X &)
Aol 118, 1198 714 %2 3EE Yehldith

5. At 2 FEF7)9 AALY o2 A AdRFL njgE Wt
HAF2 B ol AY RE HFAAM AR F vAEY AFoiy
o2 gk WA g AgFA o 7] AE FE A E d¥FE 7A
. g2 ZAF ARF2FTY HAE FE 27 AFHGA NN Ha587]
A3td 957t HE A B vAEY EYUbeA 2 AFVE FREA
2, A5 4 B% ALt dEFE 44 AHE F, AFY A
F2aFe] vAE FE AYE A= 29 549 Er.
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&4 M E § (CFU/ml)

. =
M AN
B: TREAE + 275 44
C: TREAE + 75% NG §AAA + Fg54%

I 323 It FEETLE o] 43 A XA e Ao Tmel ZFo|Er]
8X10', TV QLNkATFFEY ASoE 437x10° UAFE AL 117X 10°
T FIAEC]l HAEHIUY Y FEEI WFSE o]f3 4y

Mol A9, ZRS FRolFE 10' FFE02 AW FREBWS AL A



2E 104Fos A2FIAT. wIA ZFA dAY Awye] AFS
Jare W FFF AHog dug A A¢

27 WAE £ AATE 2L AR S ¢ F AT

6. tdAEZ A e FF ARF2 AZA Y vAE 9

ushgH Ao Wt

2428 AANRF2E ALY Ha) 27 Fo 107/ml AEHA A
8 FF R rubra WENL Arietm LEe AE 2Este] JtEARF
5 YASE L5 10CAA 157 At wdE o N 4371
44 47 ¥3E AvE 434E ¥ 5-59 2t

a2 Ash, 65Tl 308 ZFEAE A, T0CAME 2081 7FEA A,
75CAAE 102014 71dxg A, 80Tl delME 17 o 7FdAzAd
nAE AEEA] gyt &F A A7 A, /tEAY A €S
AdE 12672 A3 Z2eEgoy AdAgAdE dde] A E=s
Age JEUdn 7tgAE X wE ZolE W 75THA 102 °]
A g A, EE 80Tl A 18 o) st e Adle ZHel g% A2
Mzl Ao gdgdot 75CHA 208 o8z 7tgAY gAY o ¥ 2=
A ZFdAE AelE A @ Aze WMyt YUk ol A=
oAl olm] A AMAY FA B AR BH] e EAHE A
ZtEjgen) 75Colstl A ALAFAAE AAsiAE vER Co 22 ZW
AAA L] Hrvt Brly & Aoz AU
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wrew SN[
¢y | @ ] It
mi?(’?‘%ﬁ'ﬂﬂ]) +++1 1.967
10 +++ 0339
65 20 ++ 0.197
30 N.D.% 0.212
10 + 0.185
70 20 N.D. 0.169
30 N.D. 0.155
10 N.D. 0.139
75 20 N.D. 0.131
30 N.D. 0.121
1 N.D. 0.135
80 3 N.D. 0.129
5 N.D. 0.120
1 N.D. 0.129
85 3 N.D. 0.129
5 N.D. 0.125

"V oM HAF AR Iml G, 4+ i >10° ++

HEd

UND. : 108 A% AE 1mlo]A t]BEo

7. 28 AA L Hutel dE YF F5F AL4F JA F
A7 W3}
ASATEAGA P Z2HIAS A S st 7= ¢aA

A= AHAAAQ WENIC, isoascorbic acid, phytic acid. cysteineS
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e
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A
ofp
X
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ed
o
ol
=
to

71 & 75CHAA oF 108 A sie] ALgF

>
il
2,
B
1
£
o
=
@)
o

AaeolA 1087 A% T A2UNE BEY 42E FRFo2A

Agugoen o Ade 19 5-65% 2.

.30
by
o
';-’r
R
doX .15 / 7
~T /
N E %
U= | %
2o .10 /
G /
%
2
- %
.05 é .
/
%
0.00 - _
) hvti id isoascorbic
phytic aci acid
vitamin C cysteine

2R A A T

a9 5-6 2RAAAY £F L WPl e YFAEY ALAF
Asz2e) HEHEA ABASO W3t

Phytic acid® A &g ZE ATl FAHF dx7ol vs 24
a4 &7 Jeiod HERCE HE FF ARFE TFY 02%,

- 168 -



isoascorbic acidi 0.1%, cysteinee 0.05% F&olA A7Alol 24 A&

H7t b F2 Aoz yEgen o A FFHY AWJAALdE & 2
ol & uehliAl ¥t

wekA] 75ColsteA AT Y2 IFFEH AHdFAE

T FF5AAF

ol sl 7tz 0.3%, 0.05% A HrleE Aol nlFAF Aoz A7

2,

Z A

= durg oz @o] o|&£5: WEWIC, £ cysteined

8. WAHEY ALUF ARFLe AXT
AHEY ALdd AHF2Y A9 A2FAL A8 w oby 7
¥ 5-73 2.
AAD2A WIS Ee dwe ARG |48 39 27 UAE S

A Eolv B dlov HA FAANE TR HIE g3 gk A3

f

e dial ¥ £E 3g Ao 4guHgen o AsolE 3, v7), =
A8A) B f9oF T Aoz ARHAY. FFANE 2UL oA
7] st HF ARFE2 52 03% AE HA vekd CE WA
ool & #d AHL AAL T0CAN 158014, 75C oAE 5~7% 3
= AedF AYY F, REAA LB AA ALAFE AHF2E A
Gk o F YRR 09AE AN W HEH, o EAN

= 79 g
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"l < 70°C°ll*1 15 ow =

oy 5-7. ngol'—?r%— Z) &2t )‘]‘J’]"?‘}\A S 3

9. 7ld A xA] BE Y AAF20 vAPE 9 W

Arghe] AL AF fgo] Brisdtm EI FI}F AE AV

A ol2 BYAA AHFx2E Azstm Urh Behd B AT A%
45°Bx 9 2 50Bx 3% AR 55ES ARTIEAREERL
o

H AZwel ALHEFAYD YIHED 538 ARF



A FEH5EFE 125°BxE A e, dAZH & a7
=5 AR #FA R orubra WFANE AAEGET. olF 2x9 A7k
gdEjste] TtdA e & dFS §7)0] i3 10T 1797 AFs
T EAE 9 ¢27HEE A42S FAsNen 1 A9E ¥ 5-65% 2

AveE: g A Azl 4E nAEY A& FxE AdEd &8 A}

f

ﬂ
4q
—
2
~~
B
o

o

T2 Fgols 65TAA 202014, 70CeA 10804, 75CAAE 18
ol AEAYA vIAEC] AEHA Fgkow FA AHFro] AL x 7
0ClA 10801 75TCelA 181 7tdx Ao wBEo] A& &k
. olst 2 ZFE AN FAFFAE 0|43 1EAY ANEAFYE A

FEY AAF2 A oln] BN AN T Zuo
AA Hbeom 547 ZWkee A Yol govz stdxE 27
of whe Mz wate A Fhon AA APNME A Mzel W
B doluA Gt

TEEY F29 A9, 55 4T F, 5 F go] 249
AR oFt Hbstm, 3RS ARE dgn pddez 77 125~
I3Bx, 036F =R 24stgon o & AFAz TH, T3 WY, A%
T2 A A A FEs Az Y9G wPez gk
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E 56 719z wE 558 AAF2 v v

10Tl 157 A3 A]

e
;H ZF Y +++
(FAAE)
1 + ot
3 ++ ++
5 — 4t
65 10 + +++
20 N.D.Y M
30 N.D. hl
1 ++ +
3 ++ +
" 5 ++ +
10 N.D. N.D.
20 N.D. N.D.
30 NDY N.D.
1 N.D. N.D.
75 3 N.D. N.D.
5 N.D. N.D.
1 N.D. N.D.
80 3 N.D. N.D.
5 N.D. N.D.
1 N.D. N.D.
5 3 N.D. N.D.
5 N.D. N.D.

D 10w A& A8 1ml

A&d

IND. : 108 343 AR lmlolx vlAEo] AH

o

S+ 0 )10% ++ ¢ 10°~10°, + (10" #Eem
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b 447 E Fade :6},_,%’5?:12_5"31(
. pHE382 23RMAN B am' |

70"C°1P~1 15~r'

--ri"—q w """

I8 58 . ¥ANE v5BY ARFLY AxFA

1L 3H5Y AL8F AFae ojsety 54 2
Pel 29 579 FAel ma Az AHFAEY ojsey B4 U

#5d FAL NG AHF2o vw FES B A= ¥ 579 o)

ALAT ADG A4 T2 pHE 36002 A% AHF2 2 A



AAEs £ AgFae Z¢ vas Bmd AT Ad AFHFETL
0692 b4 we e deigen 1 thgol Ad AAFRFL 078, A
F 289 F2Ut 174 o)tk #%d FAL vud £ 2% 47,

¥, T 24T BE WAGBANA AT AAF2 AT A B

| mewz |
jaoa )
AmEs |
lezen | wo 0| E—y
on. | ae0 3.62 3.72 3,62
9ECBx) | 130 138 126 125
- w | 101 9.23 1178 81.44
a7 (A4E()| 06 078 | 174 077
. lmasw)| 53 527 537 2893
ez | sow 667b 3lle |

j#zn % 733 6.78a 433
L m ame 7.33a 4.78b

Doy gAYoz Wk ol F, 74 v 54 FAE UmAE g,
37g; v, 14; w§- vk
2 g, 0% AFEAN FYFEAE 1 FATNE Froldol 9

12. AA 3 (aroma scan)2 o] & A#F29 7] v
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A3 (aroma scan)S ©]83te] 4A AHFIE A Agd dF S

24 vlws] ¥gten 7 AdE 19y 5-99 2}

AARE o] 7] BHolA A Alge 53

ot

Ao € HER Sl
A &3] Quality factorghe] EF 2 o] 3 o2 2% fo3 e XolE Y
.

L 75TOA 1083 A
D 95TAA 30x7F 4
LA AT

R
N
(2
EAREt
rsk
olf
A
ot
f'i‘g
N
[>

75C01]/\1 : 10%2} ‘_ 95°C01]A1 30—7}_% . T

X A FEA TEAYFS
75CoNA 1087 Awd ~
AA Az A& AbpE A 2.615
9BTlA 30x7 AFd
Al Al 4.155

FEBAF2

a9 5-9. AA= A 2" (Aroma Scan)S ©] &3 AlHF A9 ¥y FEA
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2aEd

AACC(Approved methods of the American Association of Cereal Chemists),
eighth ed., Method 02-52(1989)

Flurkey, W. H. Jen, J.J., peroxidase and polyphenol oxidase activities in
development peaches, Journal of Food Science, 43, ppl826-1827 (1978)

Jen, J.J. and Kahler, KR. characterization of polyphenol oxidase from
two avocado varieties differing in their browning rate, J. Food Sci. 42,
pp38 (1974)

Kim, D.M.,, Kim, K.H, Smith, NL. and Lee, C.Y., changes in fresh
color and PPO activity by apple cultivars, Food and Biotechnology, 4(4),
pp 222-225 (1995)

Meydav, S., Saguy, I, and Kopelman, L]., Browning determination in
citrus products, J. Agric.Food Chem., 25(3), pp602-604 (1977)

Michiko  Kobatake, Hiroshi  kurata, and Kazuo Komagata,
Microbiological studies on Fruit Juice() - Microorganisums found in
Commercial Orange and Apple Juice, B#&5, 19(5), pp449—456 (1978)

Michiko = Kobatake, Hiroshi kurata, and Kazuo Komagata,
Microbiological studies on Fruit Juice(Il) - Determination of Isolated from
Commercial Orange , &#&5, 19(5), pp457-461 (1978)

Ponting, J.D. and Joslyn, M.A. Ascorbic acid oxidation and browning in
apple tissue extracts, Arch Biochem. 19, pp47 (1948) |

Ryt REEEN, BASE V. RoNS 2R rmEms
pp373-383 (1978)

AA% %, AR, HIE, BANE A@Age A% nFZE A4
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AtRFA AZ AT, S EATd Y BaA] (1995)

FET, 2349, uEd, 4, e, R, AEFEAYEQ), +EEE
A}, pp356-359 (1993)]

F=FATA  KS H2110-1BHAE&E5), FTFAEEE 3 (1989)

ST TA 0 KS H 2120 (1988)

53974, KS H3001-1986(2 FA 8 94), T3 YEEHS (1989)

AT EAZ, B FEAE(1996)
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Al 6 %

AbhFE 2t Ad L SHER

VL= Ax A3
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Carl(1961),

2242 E(7] 4)-2.91980),
dvud %

g7t Ao A8 1A g
o

T

T

=

Aie 90% W]

=4
=

7}
i gud 9RdosA

A1 4d A
Marion(1985)]o]1} &

o T 4w 7 TN N W E T w_m X
= ~ - o T o e ~ iy 1o ~ mt
B AT o > . .

M B op = B O

<] i)l b S W ok W
z ® oo T oo S T o @ T
I do oo < _
I T - B
PO om T D 7oy 20
_m_lﬂ - i o E o o N A H < = ,M-ﬁ ~

. = T > S
o R ° o o 8 Wy op ®
ol Coo w N oF ol
o H = ‘UF = z._o ol ...M.._ ~ o o Aty
) N Mo Bn o © 5 Yo oF oF I °
W Nz oF M g oy o =X s
T o4 25 N Sy do B L CE
o o o e 0 5 M > A o G ;M
25 4 M w o M g ® R
P2 o N po R o= L R
T ¥ o T oo oo W 0 T
E & 3 = WooBo o 5 E
L iy oS Mox T oy Yo
T 7 = @m EY of N oF o = W g W
a W0 w T W g2 L A

R G o= B W TN
! mooT o W oo F oo W 9 0 = T
& T T Mm o Moo % TN G
N Al = § K ok o WM ~ X P o N X
THET SF NP Tw  ow§ oo
o ¥E M Kook T oo I i T BB
oo o B ook 2 b _ U
Boe s - B g N W R g T k) w
TRT e oy LB R il WoT W
ey L, | - — . el ) T3
S e B R oy R oy mooLl A
™o o) ww o o W o RO R dgn N~ N
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A z3t Ak sh
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A 24dAs £ By

1.A =%

At} ALk SF EF FESE AXAG AHEE dEE A
#AFd, odx FAF, 42 AFd, d2FFY, B&g FFA, 49y
AEd, Ad FFAYG $HAFLZE EAER, 8T 2E, /S A
FHn AVMMERE 74, T EE, &7, 29319, 44349, v
W C 283 A AEAE sodium carboxymethyl cellulose(CMC), xanthan
gum, pecting AHE3IATH 435 27 A8 Wiy dudE s FId F
A8 AGFFHY 74F Yoot vgRF @ FUEE Fol st @
FA oort 2 3, #&dy, Ay, AY FFHSE AMSSRL BFAH]
o] 32 A% VEE FHE Astd FAY, FANYUEE, 1Y, o
Aagse HMESE AEIGnh 23 SHAEF STFZEY S AR
F 3% A= AAAHEC] 742 A AHZ Qe AF AVIAEE

Ju gge nAE Aoz UHy eXERE AT,

2 n{
2

2. ARFESE Az 4 S5 Sl e B}

NFFE2G AL R SHET L8 57 NFguE A 9
Y/t £A9 489 2590 tetel 42, 9, % L TEY 5=
o Wste] 9% BHUIABS, G298 eE A ST

rok

=]
Y

3. AF A7 9% AAF29 A4x L $/HEFS 9FLs9 EA
T A o3t HF uFguE AAE AHgFAY A4s 2 S5 &
3 dke-go st HAAKE A XA (Rodovisco RV 2008 EA4& &A%}
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9. HAAKE HAZAY &4 24L& & 6-13 o

¥ 6-1. HAAKE dEA9 4 x7

Cup _ | NV
Sensor : : NV
Sample volume (ml) 9
Temperature (TC) 25
Share rete (s7) 0-1500

A A% A7t 9 AAF29 Ax D $HER 9Fene A%

o] B4 rAA¢ xanthan gum, CMC % pectin & Alg3le Vs s
EA0 tg B E TEE HGdegd 209 sty &9u[A B, o

2(1989)10.2 4 A3kl h

5. 94 9ud A4 #AE A% A =4

=

AFast Aa R SF EF AR AxA TG SHgde

]
A7AAe WAs7] 95kl A9Y $NE I holding 5] EAAA
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A A A 9&E 3= xanthan gum, CMC ¥ pectin® AF&3tg 3L o] 943t
7l homogenizerg Al-&3te] FAH SHAWE AAE MAdA BAFE

oA 3+E 4000psi, 6000psi, 8000psi®] & A= 23] 2 stch

6. AT A2 R $HEY 259 AARAF £2Aws
7} 3%
FHYEA (Hand Refractometer, Japan) & AF&3to =A 35191}

i}, pH

AZE A3 beakerd] ¥ pH meter (F94Y]) 2 2H39

t}. vlghaC

A® 1gs #H3t9 5% metaphosphoric acid €42 7}8t Waring
blenderoll Al ¢ 183 &3, #&@3FAZ & o33l 5% metaphosphoric
acid §o2 100m7t HA HF&3Ach A} 2mE @RI Haxm
2,6-dichlorophenol indophenol&94-& € "ojmy walgg 893 &
HPOg,—thiourea%-o % 2md 7}3)ar 2,4'dinitrophenylhydrazine%911 1mE 7}
3ted 37°CAAL A1 LA S & Aoz YZAAA thA deFzdi Yyt
A ZT. wkgofol 85% HxSO0. 8 5mbE M A3 718te] & Eftsta Aed

A 308 HAT F EBFEAE o83 50nmelH FHEES 243

32

o} g L-ascorbic acid® 5% metaphosphoric acid £¢] *=9]
&Aoo R 3o 9o} Ze WHo=z WERIHME AT}

[+ d7(1989)1& Al4Tatdch.

pork

o
=

ol I

o

Hl Bt C

g
ol
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. 714

AA3 3t o dolA B E] HAikg 713t water bath FolA 7h
zz35le] £AE £% A7 O E2A dAFOE FEAIL AFT
o2 Inductively Coupled Plasma(ICP), Atomic Emission Spectrometer
(AES)dl Z95te F7| A 2[3A8(1996)]15< E4sdon od &4 =
A& % 6-2¢9 % 6-3% 2t

ulb. opv] =3k

NE 02g< ampouled] ¥& ¥ 6N HCIE 9 15mlE 7}8H9 N; gas®
3027 A YEAZ F 110C, 24X 2k RS ohg dAste] SRT
(17M ©]%) 50mlZ A4, °]E 0.450m membrane filter2 3@ 2 o}n|
=2 A2 20uE HdY ZF FEGB X 50mm)e] ¥i 50-60mm torr7t =

A AEAZ(Waters PICO-TAG vacuum work station)¥ @& methanol

® 6-2. ICP ZA¢ E4=x4

Jobin Yvon model JY 38 Plus
Spectrometer 1m Czerny-Turner monochromator
Grating:2400 grooves/mm double order

Nebulizer Glass concentric
Power 40.68MHz
Cooling gas(Ar) 1kW

Aersol flow rate(Ar) 14 £ /min.

Sheath gas(Ar) 0.3~0.6 £ /min.
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¥ 6-3. ICP EXo Alg4d 3

Element - Wavelength Element Wavelength
P 214.914 Na 588.995
K 766.490 Fe 238.204
Mg 279.553 Mn 257.610
Ca 393.366 Cu 324.754

water : triethylamane = 2 : 2 : 1 €9 30uE A/t AAdx AIAH

t}, o]AELE HEA A% (methanol : water : triethylamane
phenyliso-thiocyanate = 7:1:1:1) 30ul 7}8te 2087 WX & Axg v}

= A3} 3l $3&8 H(sodium acetate buffer, pH 6.4) 200uE Ho] &

dlo
de

33k & 10uly FYs8le] HPLC(Waters Associate, US.A)E o] & EX3}
gt ol AFR3 columme pico-tag column(Waters, 3.9X150mm), Z&
715 UV detector(254nm), mobile phase AT 014 M sodium acetate
buffer(pH 6.4), mobile phase B¥ 60% acetonitrile® Al&3I3 o0, #&&

1.0ml/min., €%+ 40C=2 §A 34}
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A 34 A= ¢ xF

4
olf

1 A Fasg Az R ¢4 Tl e B5F 5% 24

AEsct s B SHEG 22 A WFguE 2HSY) AT o
04y s BERE 3P AoE dEd wWPue E 6-49 A=l
AR2, 83 ol9ith Za old WE AFuFus Bt FHE ¥
6-5% 2ok, |

#5397 A% £ 65014 B whe} go] AlgpFas Aa L $f &
demzA AR 29 WFes AR 1R AR 39 wgule mstel 47,
gol, gt 2 FHH 7xEAAN P 22 #FHE HEAR p<0.05
zolA A Aol& Jehidth webd ARFast Az L $H &
F&EE E 6-49 iy 2604 BE upeg Zo] AlHFF Ao 76.2%, A
a%qq1w&gﬂgﬁ7}wazﬂg7W}%ﬂ%ﬂ]B%ﬂﬂﬁﬂﬁéﬂ

Z39 .
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F 6-4. ArRFLg Qs R $F EYF GEEEY T

— }‘\]g‘»,;g :

e b

Ak AR 800 76.2 780

| ;{f%%'a Z*-‘é‘-li 100 8.0 10.0

el #3430 40 20

@1’—1 2 5 3.0 40 2.0

- Ag A9 | 20 3.0 1.0

 gARE 1.0 30 5.0

0.1 0.16 0.12

 FAdyEs 0.04 0.02 -~ 0.04

=g 0.08 0.08 0.1

eIy | 0% 05 05

gy 0.4 1.0 12

CowmmcC | 003 0.04 0.04
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¥ 6-5. 98 wiFgud e ARFLG AL R HF B IR

Hs AL
e A=
vs
'M} 7.82° 817" 7.42°
775° 8.17° 6.83"
752" 8.83" 741°
7.60° 867" 7.38°

*

. Significant at p<0.05

ab . Means with the same letter are not significantly different(p<0.05)

2. A% AV & ARF 29 Aix L SRHEF 4259

24 € #5534

AGFt A 2 S EF GFEEY AR 24 AR s
o ZA4 o+AAQ xanthan gum, CMC % pectin 5& AH&3t9 H7lsx
EAd g #5AAE AAAT AHdE & 6-65 2L

Xanthan gum, CMC 2 pectin®] #71sxd AgFset 4 2 $F
23 G B4 el 2089 FHH dgdedez ¥ &
ANE #5957l A3 xanthan gum, CMC ¥ pectin$ 9 H7HE S/
223 0.1%, 0.2%, 03%9) " MeEr 5% FEAA B4 tisted #93
2ol & e AT
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ol9} 7 Viscometerg AM&3te Al#FA9d Hax H +F EF ¢
234 xanthan gum, CMC ¥ pectin®] H7ls:d E4L RS 4=
¥ 6-7% 7). AAASZ xanthan gum, CMC % pectin®] HA7Ms=7F =
Ao] 7893 xanthan gum, CMC ¥ pectin® £AZ E49]

=3
A3 A2 Yegoy & Aol U #5HLE EAC] Ut

o
o2
fol
g

Ao 2 Vel xanthan gum, CMC % pectin®] 01% H7}+ =742 shear
rate2 AHE o FAE E4E JERRATH

el AlgFze Aax 2§ EF dIEE Az HE
xanthan gum, CMC ¥ pectin 37189 A HA/lsEE EF 01%=E A

<ErL

X 6-6. FF A7t I AT} fax B fF EF IFEEY

4

0.3% (0.1% [0.2% 10.3% {0.1% [0.2%6 |0.3%

2810 40| 52 | 24| 42 | H4 | 28| 34 | 58

P<O.05 A FoA Aolrt AS
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® 6-7. 4AA Artel 4@ ARF2G Ax L+ T IFSE

EA o g B HAL

S

Tau(pa)

 Shear rate(l/s)

NG
A sE |

300 |
rﬂ 5&?@797}) 065 | 128 | 192 | 256 | 320
01% Xanthangum 2.22 2.96 3.51 456 5.26
‘5?(0.2% xanthan gum| 271 | 385 | 48 | 589 | 634
oj'azkééé?f:xépthangum: 303 | 452 | 576 | 704 | 7%
o ':'0.1% CMC o1 | 262 | 345 | 424 | 490
| C;Q%rCMC’ 23 | 34l | 4m | 552 647
0.3% CMC 269 | 413 | 535 | 663 | 753
. 0.1% pectin 142 | 224 | 316 | 393 | 456
- :,:»ff:-o_zfy;, p_vec'tin“ o200 | 314 | 315 | 514 | 614
. :‘-(:).‘_%_'ij:e.ctin o221 | 388 | 504 | 622 | 718
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dAz AR T pHIF 50 187t E 9 casein YAE SAH7] A F3)
o EA AgPoz s F&3 & FEle YAZ Wt ApgFasl
Ax 2 ¢4 EF 9Fes o AA2L Y484 9 = A1h= Q
% Spuud 3 FNE FA[ARLS19939)]9 BsA .

mela AARFEae AL L 24 EF dESE AxA dojuE o)
& Sfuude FAYFE ARy dsd PP S9A YRS
holding 3te] HAAAAN 4AA %L & xanthan gum, CMC 2
pectin® AHEEAT ol9EA AAY $HeuA AT nAHA BAF
= #A3E 4000psi, 6000psi, 8000psid] & AHYERZ 23] Ayt 4
e Ao oste] dojd $H4uNAdY Fd A E}E 1Y 6-1
% 2t} |

Xanthan gum, CMC ¥ pecting #7}3t3 @A E}A F& A8 A,
B, Ct 1Azte] A%d F 25 vy Aoz Aste 2 @iol @
A8ttt 28y xanthan gum, CMC % pecting FA7}g ¥ 4000psi.
6000psi, 8000psi FH .2 28 W FARNHYE @ xanthan gumE A
g NEE FAgEA BAGel EF wgd A fie] dolgtont
pecting A7ME NaE AF 740 AHH FAE ZE AmeA w9
ARl JoluA @3kt TE I CMCE A7 ARE 4000psicld F
AANFGsAe AL % W ARFE FAAAFe] dejkort 6000psi,
8000psi #d M NnE A% 74 B¢ FA@N] dojukx &),

A AFEae A2 B $HEF JELE AR dojde ¢4
WA FAFFL 0.1% pectin® H7F2 4000psi o] 4] FAYHNA 23
BE FAANYRE FHA FAY 5 Ae Ao wHIAL.
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a9 6-1 A HrE R FEA o SHaudy A=A &5

A : 0.1% Xanthan gum 37}

A-1: 0.1% Xanthan gum A7} 2 F&AX & 74000 psi, 23])
B : 0.1% CMC #H7}+

B-1:01% CMC 7} & &A= 7(4000psi, 2%)

C : 0.1% Pectin A7}+

C-1: 0.1% pectin #7F 2 =225 (4000psi, 2¥])

bt

4. AgF29 i R $H EF %57 Ax T3
AMgFEag xR $HAFE EF IR A T2 29 629

2. &, AA Ed A=A FE pecting FAEC] 2 EAETY £F
%

m

tol A3 2 AaREes AAS gART wusus AEE TR

o Q. olF JtadT ¥ #2F TS AA hot filling

e AZTA

o]

o
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Rl
K
H
o

g 272 pectin &

0l
B
KiD
R

4

K
oK

AT

o

00
M

[i{=]

oo
OH

&0
0l

X

El

g AR0O5C, 30%)

2

SH4000 psi,

Kl
R

3l)

Hot filling

Ho

oK

L

KO

a™ 6-2. AlGF A0t A H ¢f EF YR AR ¥
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5. AF2s AL 2 $4 X ¥R AFF FLu

AnFas Ax D S4 BT 9FLRY FAB4L E 6-8% 2

I~

pHE 38, BEE 13 Brixoldx FAojdF FHFE 036%, HEE Ce
809 mg%oluth @: F7A S F 6-991 JEld nie} Zo] Ca
61.3 mg%, P 40.3 mg%, Fe 0.95 mg%, K 183.8 mg%, Mg 11.1 mg%, Zn
0.4 mg%, Na 64.8 mg%, Mn 0.14 mg%&#FE JelgRch E=3 fefolv]
=4 g% ¥ 6-107 2o

ANHFE2g a2 2 $H EF dYeRY FEELS AHE A HE
v Co e AETAEFA96E)F JElG 32 AF2 vgE C F
% 9mg% [F7ALT1996)]0] HxEF o:Mx Fxo gy C TF
Bmg%ETH A & FFS Jendn F)F §F= Ca, P, Fe, Kl
SlojA B AF2o] vl ¥ FFE JErATh 2 FHHFF
Fx 71& AR e FAEFF2E AFY A F 02% =9 Aol
Aee gt Yoy ojunt o 2R Be 036%9] Holdf TES

Tyeta e Aoz JEich =@ olrlxi 3% JPY T2 )

¢

AYU3 e PFolulx=Ak¢] threonine, valine, methionine, isoleusine,

s

leusine, phenylalanine, lysine S| LF E3gH e ALE YERTH
agla AFact A2 R $RES SRS AT AW 3+ pH, 3=
FAo|AS, #7143 2 folvlxdt FHE A ¥ fRew HER
C &F& 274 89.9mg%olA 30¥ AFE< 5C AR+ 75.5mg% 25T

ARTE 542mgB 2 F7tF FA AT
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® 6-8 AlHF29 Ax D FHEF ISR AZET FHAEA

G B]E}gl C
| (me%)

89.9 0.36 3.8 13.0

°C | 39 | 654 0.35 38 13.0

0d | 540 0.36 38 130

24 | 899 0.36 38 130

25C | 309 | 552 0.36 38 130

60?4— 32.1 0.36 38 130

® 69 ARF2G Ak d 4 EF IR T2 §IF

(mg%, on a dry basis)

2714 | 613 | 403 | 095 |1888| 648 | 1L1 | 0.14
5OC B e

04

£ 60 1612 | 403 | 094 1838 64.8 | 11.2 | 0.13

0.4

| Z71A | 613|403 | 095 |183.8| 648 | 111 | 0.14
25C

04

609 |61.3]402 | 0.95 [1886] 649 | 113 | 013

0.4

- 197 -




¥ 6-10. AAF29 H2 2L 6

DR

‘Tauric acid ¢

16.6

16.6

 Aspartic acid

216.9

218

" “Threonine

1144

114.2

61.0

61.1

Proline

43.0

43.2

Glycine -

155

153

Alaniné -

41.7

41.7

Valine

180

18.2

Methionine

14.1

14.0

- Isoleucine

131

13.1

“Leucine::

106

10.8

Tyrosin =

17.7

17.6

o | Phenylalanine

118

11.9

% Lysine &

18.1

18.2

. Histidine .

17.4

17.4

“Arginine

20.4

20.3
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4
e

Carl s. Pederson : Natural Acidified and Fermented Vegetable juices
in Fruit and Vegetable Juice Processing Technology, pp992 (1961)
Marion Bennion : Vegetables and Vegetable Preparation in
Introductory Foods, ppl01 (1985)
23S oldE: A Fe #HAAN, TAAN pp 182 (1989)
A, ]G FE ¢ A F] #5HAL, TAAL pp 185 (1989)

A8S, 494, vsg, ey, ¢Fd, £93, oFd - dwge, A

TEAGATA  AFEEE, A 4 AAR (199)

AL, AAHE, AR, B9 0 280x] Fao AFeE H AFE

=3 AE pp 355 (1989)
g%, S, TR - =R AW BT £F L FFE

AAEIH(1). Analytical Science and Technology, 9(2), pp210-219 (1996)
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AT Aok HAddE FE5TLY F20 AR gFEES ZA
Shar Ao AR AN AAX T pudgez QA 100% dd
F27b 2 AYE dAEka e Zolvte Al 5 R4 FIE B V)
TAE TR A AEE EAEHY £ v da gl
kA B A AAE  AFe] 7 dErtx J)5A T 94 FLFEEY
A E BE =949 E DHE BAV = A2 €84 glE SOD
TARRAEE AR AFAE JEE Bk stgoen O 7| ZARE T
g HExA F9 SOD Ei SOD FAIEAYC #F E34 1L EEo|x
SR I, Aaw, AAR, AR FY SOD FAIEA S AlstFrd &%

Aol A5ET B¢ AES ] A5 5] FFF A2e ABF2E

O AFLAFY SOD FAEA

Superoxide - dismuatse(SOD:superoxide:superoxide  oxidoreductase; EC
L151DE B4 30000 % =2 (Steinman, HM. 1982) TAZA 4A A2d
I supeoxide radicalol wi&] WolFQl 75g FPFozA AFA HA

FASAR F2ew gk
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19691 McCordS 0] superoxide radical(Op)& AtAZ ASFAAFE M=%
aAZ WSt Husigen o SODE W 33t SOD+= active
sited] AEEHo] Y HolFFol2e FFo wet Cu/Zn-SOD, Fe-SOD,
Mn-SOD 5 A71A1¢] thE metalloformo.2 &4 '3}31&9)\‘4.(Kennelly, JK. et
al. 1989) SODE AE Fd £43te Aoz Bumz geod ol AH
B oty # 7-13% 2t

g} SODY A$ wud EAEA gutzloz e ofste] 70T |8t

o we exdAE ZA FBe WA o 1 olge) BE LEdAE

A

A BgAgsEEs Aoz ¥us3 $lo9 (Korycka—Dahl, M., 1979) -9
A9 HTST 9ale] utgl 80Ce|A &4FA Awbgxe] SOD &/4do] 24ds=
oz wasaw gtk Walker 50119879 Al FujFo dolFEE
z9o] SODY A% 45THNE AASFAT 10CAA 283 7HdA H4A =2
AgHe Aoz waud v k. =T pHY A$ A pH Aoy

pH 50~95AoldlAE 2 BAd & 93 ¥x gout pH 100344 =

y

aA BaAs Aoz Huxx rh (Retilio, G, 1972, Klug, C, 1972) =
g SODE EAge] tha Z dudolmz AUdA A FFHA R
Aoz A wEzEe Aoz xand v Avh wEA o F¥ARESS SOD
o §AIE BHL AU T gAe SOD @RES B4 F e 27
#AL 7HAl7] AZFEEH(Yen, G.C. 1994, Niwa, Y. 1992, Kuramoto, K.
1992, Ricardo da silva, 1991, Robak, 1983)
Nice S(1995)] 9lst® SOD AAA] "ol HMejutks SODg FAke
2o 4 AAHUET ol SOD% Z¥€ phenoli =
A Aoz wud v 9o L o]HdE o8 phenol EF] ¥ SOD

SA gAY = gatslabgo] @3 wae Bl (Nice, D.J. and Ribinson, D.S,
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1993, Mendez, J. and Lojo, M.I, 1971 Husain et. al., 1987, Sorata, 1934)
Fuje] AS v 2(199%5)0] AR FFAZ] @& SOD FAREA
WElE wad v glon 7 5(1994, 1995 pyrogallold] autoxidations ©
g3te] Ak A, Aare =3 derg FEE%9 SOD A3} SOD
4 activatorE Bl ste] B 38 v} 9lev L-ascorbic acids® HA it

SASe) SOD AR S vlmste] B ok
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® 7-1. 2¥EF9 SOD %"*01] @3k E9F 17
g &% CuZn-SOD &g Weser, U. et al. 1972
=2t Cu.Zn-SOD ¢+ Sawada, Y., et al. | 1972
- e ¥ .
o} CuZn SODq =T g Beauch.amp_, C 1973
Mn-SOD #H= and Fridovich, L
AlaA ¢l CuZn-SOD &« Asada, K. et al 1973
U (973 A) ~ |
(Helianthus tuberosus S’\_LKZ_;_’ Mn-50D Arron, G. et al. 1976
and Neurospora crassa) | = ' -
Als} vyl Avocade CuZn-SOD #%& Baker, ]. E. 1976
Eulg CuZn-SOD &<F&+ Baker, J. E. 1976
cm o= CuZn-SOD ¢+ ¥ |Giannopolitis, C.N.
+FE Cu.Zn-SOD A% and Ries, SK.  |\977P
1= Giannopolitis, C.N.
14 CuZn-S0D #H= and Ries, SK. 1977a
W CuZn-SOD A% Korycka-Dahl, M., ;g7
et al.
Wolg] 71 CuZn-SOD #A% Lonnerdal, B. et al.| 1979
- CuZn-SOD A& Hicks, CL. et al. 1980
AR < . Salin, ML. and
(Brassica campestris) Fe-S0D 52 Bridges, S.M. 1980
. N Rabinowitch, H.D.
Q = - y
Qo] ZF CuZn-SOD A& and SKlan, D. 1981
ok =A% CuZn, Mn-SOD A& Steinman, H.M. 1982
ST CuZn-SOD «+& Baum, J.A. et al. | 1983
Fo], dof CuZn-SOD #HZ& Sutton, J.G. et al. | 1983
Mung bean F2} _ . Reddy, CD. and
(Vugna radiata) CuZn ¢ Mn-SOD #% venkaiah, B. 1984
ol 3= _
. Cu.Zn-SOD Steffens, G.J. et al.| 1986
(Brassica oleracea)

(Konnelly, J.K. et.al.,, 1989)
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424 A= 2 ¥4

1.4 =
Abe) w0 e #Ex] =@r) 719, §F, B2, A8y 5o A, AaF &
FolH A, el A, 59 WAR/, T7A, QYA AeREY AgR T2

Aol A Fdske] AR&SHH T E3bokA, ¥, dxv], F59 FEEES

stz 8 AF wel Agsgod B2, AY, A, e 59 5
2FS (F) BA0E FE FYsel AsHNL.  ARFE AzE A
$5°Bx T AHFL $2AE ARETFUYTLFOR B AF Lo} A

&35t

SOD #A18&A A4S A8 AMHEE A Fol TRIZMAR®Base,
cacodylic acid, diethylenetriamine penntaacetic acid, pyrogallols< Sigmai}
(UsA)e] AL, €4& 98 @A P(chalcoal activated powder)<
Showa(Japam)Atel A& ARgSlen  HERL C ¥
2,6-dichloro-indophenol, sodium salt¥  Janssen(Belgium)Ale] A&
2,4~dinitrophenylhydrazine® Sigma(USA)AFE] A& o] &3tgoen wHieyl C
E549 ARE 93 L-ascorbic acidE Sigma(USAALY] AL AHg-3k4th
%3% % 544 Ciocalreau Phenol Reagentst % sz49 A% 919
chlogenic acid¥® Sigma(USA)AFE] 31% ARE-3L T 1 Hhe] B8 Aofe
GRFo2 Astglom WAE A¥E $18 WA= DIFCOAIY AEE A4
s, | o

A
o
o

2. SOD FAI8A SA3E 91 A5 x4
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7t 34, AxF FAF Az Az

ANz 74T #d3 A2 8FL ML AFV(EA, BS-JB-4000E
ol g3t A3 ¥ sl 125Bx Btk ¥ /A LI EFS Yeds
Hzde 125°Bx2 A9, 125Bx B} ¥ F2E Uede AEe 2
gz 4T YREAFEAA Aol AHEIAeH A, AaF vFHFY BF
ol 125°Bx2 84l8td, ¥5ELFY Aot 125Bx HA FFAA A=
2 A8t

U wAF 2 AR F&F
WA AR 9% NNES 4F FEFT F A9 EF7](Buchi, 461)
2 AgEE 125°Bx, HIAFE 65Bx9 7HA 1Y EFS JeEld WA F

Z3te] 4CoA BEsaA AIRZE A3
3. SOD A& 54

b Nz 9 =A

SOD A AHEA 2A4& 98 ABE Marklund $(1974)9) W& $-&3)
o ey o]l =AsATh AR 20go]l 20ml®] 55mM Tris—cacodylic acid
buffer(TCB, pH 820)& 7}ste] 287t FAFAIZ o 4TlA 12000xg=
3087 AR 9714 doA AR AZg AAY] A8k <
og9] TS 7H8T 13~15 A TAIZl F 43k 9] pH
2 82002 ZAHT TCBELAE o]&3te] 50ml= BEF t& 4THA B
@A A SOD FALEA EAE AEE ARSI

1}. SOD fAH&439 53
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g 2o SOD fFAHEA S Kim §(1994)9) wdel meh o535} 2o &
Aot YA ZAF SOD FAHEAY FHE AE 09%5migt TCB §9
0.05ml& ZzF & %, 10mM HClYl 39 24mMe} pyrogall& 504E 7
Az A7 £ 2 Hol F3 420mmelA 7] 28T % S
dt) oW WMLLrE 25T 28 FA8 FAUh AR £9q& HUEA
&e TCBEY Imiwre Hste] A st 2ol NFF AL dixT=2 3o o
Aol 284 SOD FAHEAE & Atarsnh

A2t

o
o
e

SOD FAHEA (%) = (A-B)/A X100
o714, A : TCB £ A9 pyrogallold] A&4tsH&,
Z GAHE )T T3 FIHA

B : &9 H7MA ¢ pyrogallol®] A54tsE

4. M AE AR (FFTATA, 1989)
AbgFE A Fo 37143 dukAERY ¥ PCA(Plate count agar, DIFCO
0479-17-3)8l A &, A FTE Desoxycholate agar(DIFCO 0273-17-1)8iA &,
529 FHolFE 500ppm X9 chloramphenicol e 713 YM A& o]

£k SA3U.

5. A 29 o] 5sHa ¥4

7t. pH 2 AR A% (AACC, 1989, d=Fd#2 KS H2110-1989,

1989)
pH

e

A71(FHtiZ A &4, DP80)E °]§3te] pHE HA35od 3
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ANEE &3 o] 243U AWAEEA 9 125BxE J43% AlgFA
EZo 250 50md vlolAd 7|3 0.IN FASUYEF wFgdo =z pHYL
842 = wWi7x HAsHt o)W o]&¥ 0.IN FASIEF £ nidd

A}kl BAAIS 6.705meg/mE Fote] AANEE A4

b A K |

A 2 FGNE AFA FH9e] A4ZEACdE AR
(ColorQUEST 1I, HunterLab)$& °]&382H ¥7|(L), F45x(a), BAEMD)F
o2 Jepidrh ol ALR3 M 71Ewe L, a bgE 72 9268, 081,
0.36 °lAtt.

o e C gF

F51989)9] W wa vk Zeol FAAT. AHRFE EE
125°Bx2 3|43k AlgFEA &9 2mlS 5% metaphosphoric acid €92
2 o 508) AX At AT A5 & 2m¥ S AF B d44 FHst
3 0.03% 2,6-dichlorophenol indophenol &<1& oF Iml# #H7}ste] He}Ho
HE AL A3 thE 2% thiourea metaphosphoric acid |43 2%
2,4-dinitrophenyl hydrazine €4S 727} 2ml¢t Iml H7F3F 3 37TA 34
7t e AT ko] Ed AEE9E Hdeo® WAAT|A A deTE
oA WA ukg o] 8% FAALHE bmiE A48 7hate] A 2elA
oF 3087 @7 the 24-dinitrophenyl hydrazineg 3AHHE7T o] Fof H
718k A& TAER 39 520mollA FFEE SA3}%UY. L- ascorbic acid
0mgs A3 2A3te] 5% metaphosphoric acetic acid 100mldl] =¢1 2
FHez 7Y Age HEH C

& EFgdoz EEIUE 4T &

4
FN
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2 F A= EY FF L AL

Mapson $(1963)3 Coseteng 5(1987)%5 9 Wi
Z3te] AAstAT AEFY 10mlol 80% °l&E 20mlE 7tahe] 28 &< &
dE & 10T FxA FEAY 3tk 5% F Whatman #4 A HAE ]
23t st} B& zAbel AX 20mle) 80% A EE&S Jiste] FLEE
wiez 23 %I g ARE 4L 13 F2F A4k A Zo}
50mlz 43l ANBE AT F AT FAHFLS Weurman 5
(1955)¢] W #38t9 & Zo] #PsAY. FET A Imlel TF7
4= 10ml$} Folin and Ciocalteau Phenol Reagent 2mle &x}3 o2 73l
582 I3 Sodium carbonate ¥3+-89 2mlE 7FErH T A= 1Azt
¢ 94x8 & 640nmolA FFEE =AY} 0~60ug/ml TEY
chlorogenic acid £9& EF&H0 =2 A3} ETETJHE o839 A=
o] HEdFE AsdstArh

}.,

E

6. T H A B29], 1993)
#5289 8-1298 uldA Agsle AAA 7|EEE £goez HFrt

A o™ Baskerd £HW AR R wet FoAHE AU,
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A3dAdd R 23
1. SOD #AHa4Y %74

A 3, AxF A% D FHE, LD SOD §AE3
Fjol A AWE I Qe 859 3 ‘
APAA A 2AD 85 Y, ALF A5, Y3 FRSFEAUE
=gozRe AT wob 125Bx2 A4 TH AHFE 5

=
#4¢ 7 5(Kim, S.J. et al, 1994) Wi o A £ A= ® 729
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#7-2. 34, &R FES 2 G $FHFEY o134 A

SOD frAtgd Hla

LR A 2 3 = : SRR
SRR : ' - : g E(bB \ activity(%6)”
: gL DX R BRI R
A+ Apple) 59| A84 150 417 | 146x28
7% (Radish) AEd | 434 50 6.0 24.1=0.1
A 2] 2] (Celery) AEY | A¥4d 36 58 | 182%44
Hd H 2 2Z2Broceoli) | FFR | g 7.6 64 | 41705
A2E |27 (Strawberry) | FEFY | H¥E4d 85 39 | 302*58
7] 1 (Kiwi) AE9 | A¥4 135 38 | 27609
H (Pear) AEd | A4 11.6 4.8 204x86
L @A (Orange) 259 ¥4 134 34" | 199+0.7
AtiEE o AETE
(Cloudy apple FEY | FHEFE 450 38" | 311*25"
34, 3] 4 | juice conc) =%
wzz |[(Carot) FEY| #Ha 42 300£01°
A d(Kale) =Y R 149 | 26719
v} & 2] (Parsley) &Y H4l e 52" 8643
A& 2] (Celery) =9 H34l 450" | -304*69"
E 3okl (Mixed % B
A = * i *
vegetable) e Sy 45 | 304%51
== N
2420 73 | F7HOnion) oo | A AT | 208%AT
y e = :
ST Welsh onion o | s 157 altLg
E=]
oo in T . 1 .
-9 (Radish) a | HE | B9 | 74566

T 125°Bx 2 At B4 439
U SOD$-AH8 A (%)=(A-B) X 100/A,
Al A BFEE FAHI1A 9 pyrogallold] AFAsEE
B:AEFEE A7 ¢ pyrogallold] AFAAsIEE, ,
ZAA FHF pyrogallol FEE 1.8mM, AZEIE 1ml, 5N EEE
TCB(Tris-cacodylic acid) buffer(pH 8.20) systemo]A] %7] 2871 AFAs&E

€ v
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B APAdA FFG ARFELS) SOD FARAE 146%2 ARSFE
FooBE AT wob ALY 53 BY EF F29 311%] =3 oF 50%
4w e YEuat. 73 ¥ SOD ¥4¢ ushd AL nzEde
417% Gon FEBAABEL, EopES, Y] AF, 32 AFAA
Mol 30% AR 7 teold AYsEARA), N9FFS, FLAFY
=5 47} 267%, 27.6%, 241%ABEZE YENT

ol ARE WE(Kim, SJ. et al, 19949 Aoel wEs| B W, B2
279 97 FFAS A FAR 2HE JEiden A9%E4, 3
gEe ta we e deugd. BE g2d 39 osd i e
4o Ut 59 AR 3%, Axd S} Feel gANE = %
g Ugugen oE 72 B3 AL AXNDA BAL Jehi:
o] maEly] WEQ Aoz AZHAT.

e

'} WA 9 AoFE 22 E9 SOD $ABH =27

NEAA TAF MAF L AGF 3B SOD FABHE 4 5
(1994) Wylo] Wk 243 B Az E 7-39% 2k

NEge B4 9 23 E= 5549 /154 1HEFY Ao] Fo2 I
AFQ 0w oy
C NEZEo] 545%E 71 EgeH, dFo] FEEC] LBA%E I Ul E
SOD §AMRAE UEGT.  ARFANE BAZ 67% = v
& SOD FAFEAS UHUNon To4 FEEE 436%2 WA e
o g, ww oA A% 88 pyrogalols] AFAHE AT
A8 59e Jech |

_\:

ANz Yz vas 2y HAFANE 21

flo
B

L Hr
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25 -
e F2E
el F28

=

IEE el 2%
3ol 328
g9 28
37 5%

BFF 7R >2E
oul 28
A >2E

Vigzd 2299 7184 13EZY
? WAFE 65BxE, ASGFE 125BxE ¥& ¥ SOD HAHEA
o] g%
SODAHE 74 (%6)=(A-B) X 100/A,
ol71M, A: A EFEE FH7MAE pyrogallol®] A-FAitsés,
B : AEFEE A/ pyrogallold] AEAMEEE,
2R A A% pyrogallol FEE 1.8mM, A12% 0.95ml, {FFHAE 1ml,
AeitdE&EE  TCB(Tris—cacodylic acid) buffer(pH 8.20) systemelAd 271 287t
98 AFAEEEE v uE

o

5738 NE=

2. SOD A&/ 9] 4dtAA
A o2 AlFgFA AZAdE ZWHAH 4o B 9 mAES
A7) st 7tEAE A4S AAA HEE SOD #AHEAC] e E
of 98] o® dge VX AFPRE Ao w$ Fod Aoz AAHI
mEA B ARelNE 7t NBEES #E $E2PA NS s s

A3 SOD FAFEA WHEE 71dAEsr &L AREE dE2F100%=E
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o] ¥ wgith

7. AAaA s 4, ALFe) SOD FAZA 0 WAL 9F

N BEE 9 aEd SOD fAEAe] ¥& Fe%EY, A9, B
227, B FFPor FE SOD AR B2S FE53 10T #e £
A 0,5 10, 2057 7F4§ ¥ SOD FAHEAe #Wsts AvWE Ade o
9 19 7-1% 2t}

450
400
350
300
250 —
200 —

150

Ad1 & SOD fFALEA (%)

100

50

0 5 10 15 20
7FEA Y A ()
—e— ANiEEY
—a— gERFEY
—A—- R AFd

—v— ARAFA
e BRE A5

23 7-1. kN7 @2 SOD A4 9] ¥t
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AHsEEe] A4 58 AP Al 4] AR SOD FAIEA Y F71E
Uetgigen o] tia dojx|u staAEstr] &g Al HlFH mle =&
AEAS U OE AREY A9elR o2 7tdx ¢
A 28] SOD fAtEA o] A&steE Aow vehd dukdel AlgFae A
d2 AFAgAe] SOD FAHEACE & Wiyl gle Ae® AZEHU
ojgt Zo] 7FEAMEA 238 SOD FAHEAC] F7ists Adet vER Crt
dytzloz e ofsithE AMEE WA nHE B W 4, AaFT] EA4
b SOD fAHE4 B4z dwdez @ ¢#d g Colge e B
Aol A4S HA ez vehles 242 AZEn o 2dd U A
FuU 7FEA] SOD frAt@Ael Fvkske d9el B A7 F o A=
Aok & Aoz HztFYrh

SOD

o

v ZFAAROE B R Q%R SOD AR nXE 9%

3 SOD FAHEAC] w2 B, EFo] HAH B9, AT B
F FE=E ¥ SOD FAMEAE EZE& FE311 10T #E =4 0, 5,
10, 2083 71E¥ %, SOD #AHEA e ¥stg A9E Ades vee 19
723 2t

T3t FFo] 2L HAF ASdE #4A, AxF F$e vpE@sA|
2 71EAZo] ZojHel wa} SOD FAMEA 0]l FUtete ARS BHYeH &
3 EIMAE By 208 AR ZFIAAC] < 2v) A= SOD FAHEG ]
st W B9 FrIAke 22 AR FEEL 23E Pade
T2 HeEHol F 7R AR BF 27) 5% AX stAHE Al o 40%
A= SOD Aol a2 5 o)F A9 dAsNE 4SS Uit

N

ol
o
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A4 SOD A+ (%)

250

200 -

150

100

50 —

0 5 10 15 20
7vE A AIZH(E)
—e—317 —s—F Al

—a 7713} —v— G0l

a9 7-2. bR B wARS %R FE=
SOD frAtE7d e Hsh
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3. 5h4, A%, WAF R AR A7kl BE T2l SOD F4t
249 s

b, A, AEF A7FFe] BE AEA SOD FAEAH N

B4, ALF FoIA 7HF B SOD $AHRAE A4 anrt 9 A
Jerd =), 719, nege § A5, 92 $3F, L EPoH $EEL
S At FE2of 0, 10, 20% HA F7Fet3 Al 100%E HERTF100%) =
sto] SOD $AHR4 Wsle AwE Fge 19 7-3% 2.

At o 2 10% A7 e F FF9Y 4971 110% A=Y HsES
A% AYSI SOD FAHRA Wt A9 A ort 20% H7FA
= 92 523 719 590 120% AE, B7] FFAo] 125%, B Ie
AEol 1350 AE7A SOD FAIRA S ASEAHE Jehigen B3 T 3
Zolo] A9 20% A7IA] 1485% ALY ¥ SOD HAHEAY 44S e
ol 714 5371 & Ae= vl

o
hu

t
<
o
r£
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~ 150 -]
S
et
W 125 -
.
~
oF
o
5 100
¥}
& —e— EHFAEZ
T 75 —m— g2FFd
% —a - Bnz2d FZ4
—v— BINHZFS
e 7]_?,]‘1-%9!!.
50 | —&— T aAFd
I I [
0 10 20
A7 E (%)

a8 7-3. F4A, AA&F H7bekel 2 AlgF29] SOD fAHEA WsE
SOD-H-AHEHA (%)=(A-B) X 100/A,
Al N BFEE ZAAY pyrogallold] AHEAEEE,
B A E%2E A48 pyrogallol®
AEAEET Z2AA HF pyrogallol FEE 1.8mM, HFE3E 1ml,
A E A 845 = TCB(tris-cacodylic acid) buffer(pH 8.20) systemell A
27] 28] AFAEEEE v

U WA @ AorR Fsbgel 42 A#F29 SOD AR W

B odApeA AgE wAFE 2 AFRFIA 7P &S SOD fAHEA
2 AFFEAL] SOD FAMRA Asadvt Qe Aoz yvehd g3, §Fol
WA 2 g7, 3A5 YFF FEEES A F24 0, 10, 20% HA A7t
3 AFEA 100%E WEZTFAW0%)E ste] SOD FAHEA HEE 432
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Ade a9 749 2.

450
400
350 -
300 -
250 S e

——

Al A el SOD GAFHEA (%)

~
200 ////.,,
150 -
—o— 27|
100 =
50 - —A—- B A
0 —w— 2F&50|
| 1 | ] |
0 5 10 15 20
AV E (%)

oY 7-4. WA, ASRF At ©E AgFzl]
SOD fAHEA W3t

SODH-AHE A (26)=(A~-B) X 100/4A,

A NBEFEE FAAN Y pyrogallol®] AH54EEE,
BAEFEE €49 pyrogallol®] AFAAsEE,
2N #HZ pyrogallol FEE 1.8mM, {F29E 1ml,
AFAL 842 = TCB(tris-cacodylic acid) buffer(pH 8.20)
systemol A &7 287t A& EE vwdt

AT BE ABAA AlgFELd Hrbele o] F7hEol wEl SOD #
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ABAE sk A dehies 2 FoA 3719 A$e] 10% 3
A ek 3009, 209 F7LAG] < 4¥] ApA AbFze) SOD AR S F7}
AE mIE 9Tk BIARS Aols Fgol FEE0] ELHA
o sl SOD fAH#Eel Fsgel ta we Ao vhton

&
F2Z9 7 Fo] WE SOD FAMRA F7tEo] 71 ve Ao = eyt

4. Mg C FF 2 F EsE 35 SOD AR 3o

B 27

AEFo de) 2Esu e wEY CY dESFESES & SODS
FAE BAS JEE Aoz guA glo] B AFdAE SOD #A1E4S
Ag zhzke] B, AAF, AR, 2 A
5 E4T & uE C, & AEsyEe duwe] 47
o A% a9 7-59 2k

AMAoz SOD FAIRAY A% £ AEsF=oltt wew C ¥
Ad FBBAZ 9 Aoz deh} ¢ %e FBASF Fe JEAh
wtebA] wER Cu HE8EESo] SOD AAHEA S 7hdths gubdel AR
= BTET B ABA T, A4, WAF L AFF A o8 A
FZE2e] SOD $AHRA Z7Me AFez wEl CU HA=sgEd 9% A
we ohd Aoz AzE Ak |

Y
o
N
L
o
BN
M
ol
it
i
ofi
Lo,
&
S

)
X,
]
g
i)
jud
30,
o
X

- 222 -



18

°
* .15 b AaAT(r2)
R : 0.0258
012 - (95% A= 9)
% o9t
oy °
o 6 (
? sk e— 9
;KO

oL ® @l o

| | | |

E§ 18 - o
% 15 ©
E A (r2)
o 12 O o : 0.0069
gl o(95% A=)
U —————————
%J 6- T ©
3 3 O O ®)
M 0

— | <DF)C)

10 20 30 40 50 60 70 80

SOD §AHEA (%)

29 7-5 SOD A2 Sded® 2 5 ek C 379
&8 BA

" FAETF L FUE C $FL SOD AR EHE A
29 39 I3, |

- 223 -



5. 44 A7F 24 N3

b A, Axwe 34 A7 24 A9
QA A@AA AF2e) SOD FAFRA A%
et ol Hold 32, 719, @), nEEe A3 5 359 2 125Bx=

SEH7L Hudy w3

g7l EFALELTES 0, 5, 10, 15%(v/v) HA TE5FHAH AtgF2o]

Arlste] #5AQ VZEE £HoR Pris B

F 7-4. A, Aa7e FF R

A7l wE ApE

A ol & 7-49% 2

29 #5d 7|EE

24 15 1758
NALEY 18 17 18 27n 5
Rl 21 29 20 20 5
nzge 459 8a 21ab | 25b 26b*
7 AFY 10a 20ab 24D 26b
Do

9596 AW A B el A&

¥ 95% AHWANA TY GEAE AR

I 29 AL 10-15% HAE HIMA] ¥

EA%e w94l Ag

549 754l FobAE

Aoz uehgom s19lel Aol 5-10% AE WA E T M
2 Aol gl Ao Uitk @9 ASAE 10-15% B 23

- 224 -



W5HQ BT} ol Ao vryrh, BW nzgd 339,

4
Do

Ao B 5% A= &F J7PA AR #5H 71540 2A EoAe A

A

flo

A54e tha DolA it SOD fAHEAe] ¥ T, nege 459 5¢

2% A7t Baa #eHd 71EAC] i Fokxle AL uvEhd F1¥

2]
2 gol¥ Aite & 759 2.

F 75 H4, Axwe EF AU @A V=
iﬂé,ﬂiq‘

9a 18ab 21b"

::%‘—Aﬂa‘oﬂ 4-@ ,
10 18 2085
jfﬂ’l"a—-%‘ 7?@4

B AR L gimmaig 7

%o“‘" 10%
&E tﬁ %7] 7‘]“%‘91} i

1
2)

- 225 -



g2 w2z @] AFAEL 10% AR ARFa A R, B2
GHEAL 5% F7h2 AU ARz JEEst "ol AoR yehd
om otz Wb B, A2FY EFRVAE T Aol8 vehiA Ssivh
919 AT 719 HFA 10%HE AE B Y ¥ JEEE 1}
Euigich.

U vAl 2 Aok AR AU 243 A ¥

oA A @A AFE2] SOD AAMEA AEEIL vud '3
Aol el Hold %1, ¥$o] HAF Y], AT AdF F=
10, 15%(v/v) S AtdFad #@rlkste] #53A 7|ZxE €AHeE B
& 2 A= ot E 7-6% Z2Th

T 76 WA, AorRe B % APl mE AuFae #5H JEE

%%—o] H%i 2-‘5_%% , 17ab. ,14a. ik — 29b
3 WA FEE 14a 10a 24b 32b
A FE2E 24ab 11a - 19ab 29b
¥ FEE 21ab 11a 16a 32b

VA
? 5% AWM A EZ] frefAel Sl
¥ 05% AHUAANM TY FEAE T SATE KAl S

- 226 -



Avdow WA B AGH BT 5% FF s A7 B3 A%
w7l g gAEE Ao UEdoy 37 $FB Adsta 10% o 4

FHN )= e5lE B VER7 F23] AstEE Aoz Ygwgth

6. SOD FAHE&A S A5 #4, A4H, AT 2 Y47 3 A

F29 Az 2 olseE, #5H B

aebA B A@dAE AtRF L F19, 92, 2718 42 17.5% H7te)
St udd di
22 A9 1% 7HA 2 HUHEE ¥FoE 35 7IEEE AT

7] olE3, FAFFEE vor AF O AAE i oyl Fol Ao A3t
2

3 B ZA=de 259% M7 3B E0 AAE

o
2
N

WA R AGRE XS ABFEY A HAF FAAE ool 3
97} Aziol S SOD #AMRA HSEIHE Ba ERAW BumA FF
2e] 497t ARAAY SOD FAHEAE ¥3, AARAE WS Holuhd @

AL FrIME g FA BIHEAT w2 HAR T 2amA
5}

EES 4 5% Ax, AYF FTAME BV FEES ¥

4

- 227 -



A 22 Az A H@E ¥ Aoz AZHEL

HEFARL AFY AFL 32 F5F F4H(125°Bx, B2, 719
5 4 H9(125°Bx), 871 FF4@B5Bx), F+ FAFA(11L6Bx), 7] FEE
(125°Bx), EXWAN FEE65Bx)S &A1 s ot A7 vs dwt
Al AF2 AxYe o] AFES AZIHAT

o. HFAEY <

B AgoA SOD FAIEE & AsAA Axd #4d, ML EF AT
o} WA 2 AFF EF AGF2 AFY olgstH, vAES}H A H SOD
FAIEARS AHE e ¥ 77, 7-8% 2o

wA g, ArxF dFAHgFL0] AFE AHEE 3FF AFHF29
pHe B =¥ 7Zzt 371~392, 125~13.0°BxZ A9 A & YeEHA
or z7) UIAEE 107X dAstd NPF AR E AEHA &sith
A R34 B7(LEHe AvrFg ez e gg vehiiled A8 2}
ol 1 ZA Ytk ol B AFo] EgF2ld /A Aoz AZ
ARz AAE(agh)o] tha AolE vrhle AL B, 27, 7199 2]

gol AslE Rz 9dgoz AzArh dwAd PP FH A=

n{n
.llm

P

31

100% 5% 89 £ ARFas §4 #5853 Fd 54 vad wd,
A7e §94e Ho|g Holx wgker} Puls %L Ta FIA ol
ogle Ae® Uitk @718 A7tE AELd ¥3 %5Y #5F
o] 1% 44 AoE vdegon Aze Fog A AnFas)

A% $5d Aoz vERTL wd 798 @A ARF

l>
lo
=)
off
)
ufd

- 228 -



Ao Brhd 3%

=

2% b3 vl Bsg

£ 7-7. SOD #AEAE Z8F 44, Ax EY ARFse

YRS, H5HL

SELE]

= 3.92 3.71 3.77

= (B | 13.0 13.0 12.5
i | 5.88 8.58 3.13
2 |Aas@| 3.20 1.56 3.13
- mezw)| 3.90 4.77 472
.?t&iﬂ% (10* (10? (10* ¥

(10* (10” (10”

e (10* (10?

6.4 7.3 59 | 6.0ns"

s 7.1a 6.6a 5.0b 7.4a%

| =m | 69ab | 6.3ab 6.0b 7.4a
;Sébf%ﬁ%ﬁt%); 31.10 56.38 60.73 59.33

U gaju)s 107 A A RFME tlgEo] AEHA @8

294 JA%: ol F, 7,80, 5EAE UnAE @} 3umc 1 6w
P 95% AFHHANM Mz F ko] Fe4o] glS

Y g 59 JEAE M HATlE 95% NS A Selxe] gle.

- 229 -



FawA 223 37 285 o 5% Akt Axd ApshFae B
S pH7F 27 405, 407 24 100% AHHF2 Bo tA 54 UEiEen A
R A 28 AFd AF Mg FUHAT7] fE TALE o] 85t
pHE 37~38 ARZ Tx wBFo] FE zlo] uigd & Aoz AAHIUG.
o vt Bn AZSe] gojME F AR 2 g YElAE f%le
U Ao A% F AR BEF 2EFE AAY A 422 JF 5% A= A
FHA = AbEAS AZo] tha AFYAE S JYEiY. #FHL
ANE tETE o|&3F 100% ATz vE 472, ¥, o, § ZE #TH
FAGA tha "olAE Aoy & Aols Ui ¥ken BT
228 A7 AFFEAY #5F Fdo] B WAE A7 A HH

2

Oa 2L Ao wAEA.  uhE SOD X84 A mawAl 3

¢

=M}

_—

7] &8-S oF 5% AT HFIACl  100% Ab#F 2o HF SOD FAMEA L
oF 2v] AE EolAE Aoz YEEY

- 230 -



T 7-8. SOD #AHEAHE BuF WA B AGF EF AnF2e

olakerd, W AR, B5AA FA wm

4.05
12.4 12.6
WL 9.56 9.22
2 (A=) | 2.04 1.29
%“‘HE(b) . 5.48 5.30
%ggg;@ o <104 <1OZ“
COE - e
(10 (10%
| 6.8a 5.0b 6.5a%
6.5a 5.3b- 6.1ab
6.4 5.6 5.9n.s.¥
31.10 61.14 79.07
D gafu)s 107 84S AR W ARBo] AEHA RO
299 WA oS O, 7Y, 5EAE UBAR @9 w1 es v,

¥ FEgd $Y GEAE S AR TE 05% AWl S| gl

9 95% AWM A Ere] S-olKo] gle.

- 231 -



7. A3F #A, A2 EF AAF2e o5 544 # SOD A
g4 szt
A Az AAE 1, 2, 3& 37CAA 653 BAsHA AT pl, T
=, v C#a 2 SOD fAHE4e] Watg A Eskth

7 3% 2 pH ¢ W3} |
B4, A EF ARFLE T AFSHEA ARl GE pHo}
Eo] WsE ¥WE s ¥ 799 2o

E 7-9 Az we 3, AxF EF ASF2e pHe B W)

D=} pH B5F, AR F7 F@sA AL @87t 9T

- 232 -



. Wl C e ws
A% F F4, AL TG ARF2Y vEY C FF WSE Y 7-6%
2.

60

40 -

20 ' I 1 ] I I I

0 1 2 3 4 5 &6
A712H(F)

—o— AAE 1(AIHF2 80% + FEEAE N 12.5% + F ZE A 25%)
~—W— AAF 2( AHEE 80% + FIYEAEFA 12.5% + B FF A 25%)
—A—- AAE (AHFL 80% + BARFN 12.5% + £ FEA 259)

a9 7-6. AR BE B, AR EF AlgFEe
WER C 9% W



NAE 19 3+ A% 6714 olF F 0% A=Y HER C7F 249 AL
Z Jehgow 798 F HA/EE I AAE 29 BVE F AEE @ A

AE 3e 727 77%, 60% AE7} A% Ao= yehyr).

t}. SOD fAHe/de W3l

A% F B, Ax EF AFRF29 SOD AR S Wskes a9 -7
Z2o.
Al EFY AAE ZF A 4774 oF 50%9) SOD FAHEAd 0] #HAs)
o2 vEgton o ¥ 1 #A Fo] 3A E3HE AFE UEHAS
2t 7 FAFAg T AaFa Al P Ak 719s F A
48 EFT AARF 29 AR F SOD FAHEAY FAEC] /PF A U
o AlE3Ee] Aol = AA| 9k

B AP AMEE A 220 3TCRA HAl 5, AZHE 2= ¥
3 T Eol AT A, FEF ¥ & F YReH £ AFAA A=z
g, A2 EJAFF2Y B, A F o= AEY SOD AR
#at el gHAS. wWEA SOD FAREAY dstehe 2 AF 54& o
27] Y8ix4E SOD FAHEA S vehlie 4 794 dd A7 AT T
SOD fAMEA ZAE Hissr]) 48 A7 A Heol & Ao 47
At

i

mlo

- 234 -



100 —
(*]
g 80 -
’:ZO
i
<X 60
oF
a
3 40 -
5!
3
= 20
:‘<Lo
0 |
T ] T T T ]
0 1 3 5 6
1‘175}7121“('1‘)
—o— I AAF I(ARFL 80% + F2EEN 125% + £ FF5A 25)
—8— AAEF 2 AT 80% + J1AAES 12.5% + & =S 2.5%)
—A—- CAAF (AR F2 0% + 2V AZ A 1259 + F FEA 25%)

O™ 7-6. A7 wE A A B AgFA
- SOD #At&4 ws

- 235 -



T

JQLH%], 0]%‘%, :’_'6‘7.3/\]—,9] HJ—%_‘_{;]_ %‘%‘, }1‘1%%5‘1})\]—

4% FHE, 474, JAE, 4L AEAY 4T 1FD A
FFAEALATA LN (1995
waF, 498, 459, e, olvis, AHE, pA) APt 3

}o] Vitamin C9} Superoxide dismuatse(SOD) A4 ¢

il

Wl S22 E783] %], 27(3), pp281-28 (1995)
Z3, uEdE, 274, iﬁv’ﬁ?,k gz, AEFEAHQ, FEHES
A}, pp356-359 (1993)]
FZFUFE KS H2110-198(FA & E), FFTHEETHS (1989)
FFFdT4 - KS H 2120 (1988)

FEUT4, KS H001-1986(EFA ), 539 EEHSE (199)

AACC(Approved methods of the American Association of Cereal Chemists),
eighth ed., Method 02-52(1939)
Coseteng, M.Y. and Lee. C.Y, Changes in aplle polyphenoloxidase and

polyphenol concentrations in relation todegree of browning, J. of, Food Sci.,

52(4), pp985-989 (1987)
Husain, S.F., Cillard, J. and Cillard, P. Hydroxy radical scavenging

activity of flavonoids. Phytochemistry, 26, pp2489-2491 (1987)

Kim, S.J. Han, D. Park, M\H. and Rhee, J.S. Screening of superoxide
dismutase-like compounds and its activators in extracts of fruits and
vegetables, Biosci. Biotech Biochem., 58(12), pp2263-2265 (1994)

- 236 -



© Kim, S.J.,, Han, D, Moori, KD. and Rhee, ].S. Measurement of
superoxide dismutase-like activity of natural antioxidants, Biosci Biotech.
Biochem., 59(5), pp822-826 (1995)

Klug, C.Rabani, J. and Fridovich, . A direct demonstration of the
catalytic action of superoxide dismutase through the use of pulse radiolysis,
J. Biol. Chem., 247, pp4339-4842 (1972)

Konnelly, J.K., McLellan, KM, Walker, JL. and D.S. Robinson,
Superoxide dismutases in foods. A. review, Food Chem., 33, pp243-270,
(1989)

Korycka-Dahl, M. and Richardson, T. Activated oxygen species and
oxidation of food constituents, CRC Critical Reviews in Food Science and
Nutrition, 10, pp209-241(1978)

Kuramoto, K. Up-to—date Food Process pp22-23 (1992)

Mapson, LW., Swain, T., and Tomalin, A., Influence of Van'ety, cultural
conditions and temperature of storage on enzymic browning of potato
tubers, J. of Food Sci., 14, pp673 (1963)

Mendez, J. and Lojo, MLI. Phenolic and indole constituents of edible
peas J. Food Sci. 36: 871-872 (1971)

Meydav, S., Saguy, I, and Kopelman, 1]., Browning determination in
citrus products, J. AgricFood Chem., 25(3), 602-604 (1977)

Nice, D.J. and Ribinson, D.S. Co-purification of a heat stable
antioxidants with the superoxide dismutase activity from dried peas. Food
Chem. 48: 353-357 (1993) |

Nice, D.J., Ribinson, D.S. and Holden, M.A. Characterisation of a

- 237 -



heat—stable antioxidant co-purified with the superoxide dismutase activity
from dried peas. Food Chem. 51: 393-397 (1995)

Niwa, Y. Food Ind. 42-56 (1992)

Ricardo da Silva, Darmon, N., Fernandz, Y. and Mitjavila, J. J. Agric
Food Chem., ppl549-1552 (1991)

Robak, J. and Gryglewski, R. J. Biochim. Pharmacol. pp837-841 (1983)

Rotilio, G. and Bray, R.C. and Fielden, E. M. A pulse radiolysis study
of superoxide dismutase. Biochim. Biophysic. Acta 268, pp605-609 (1972)

Sorata, Y., Takahama, U. and Kimmura, M. Protective effect of
quercetin and rutin on photosensitised lysis of human erythrocytes in the
presenice of hematoporphyrin. Bichim Biophysic. Acta, 799, pp313-317
(1984)

Steinman, HM. Superoxide dismutase : protein chemistry and
structure-function relationships. In Superoxide Dismutase. Vol. 1, ed.
Oberley, L.W., CRC Press, Boca Raton, Florida, ppl1-18 (1982)

Walker, J.L. Superoxide dismutase in Brassicas. PhD thesis, Univ. of
Leeds, UK (1987)

Weurman, C. and Swain, T., Changes in the enzymic browning of
bramley’s seedling apple during their development, J. Sci. Food, 6, ppl86
(1955)

Yen, G.C. and Duh, P.D. J. Agric Food Chem. 42:629-632 (1994).

- 238 -



	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116
	00000117
	00000118
	00000119
	00000120
	00000121
	00000122
	00000123
	00000124
	00000125
	00000126
	00000127
	00000128
	00000129
	00000130
	00000131
	00000132
	00000133
	00000134
	00000135
	00000136
	00000137
	00000138
	00000139
	00000140
	00000141
	00000142
	00000143
	00000144
	00000145
	00000146
	00000147
	00000148
	00000149
	00000150
	00000151
	00000152
	00000153
	00000154
	00000155
	00000156
	00000157
	00000158
	00000159
	00000160
	00000161
	00000162
	00000163
	00000164
	00000165
	00000166
	00000167
	00000168
	00000169
	00000170
	00000171
	00000172
	00000173
	00000174
	00000175
	00000176
	00000177
	00000178
	00000179
	00000180
	00000181
	00000182
	00000183
	00000184
	00000185
	00000186
	00000187
	00000188
	00000189
	00000190
	00000191
	00000192
	00000193
	00000194
	00000195
	00000196
	00000197
	00000198
	00000199
	00000200
	00000201
	00000202
	00000203
	00000204
	00000205
	00000206
	00000207
	00000208
	00000209
	00000210
	00000211
	00000212
	00000213
	00000214
	00000215
	00000216
	00000217
	00000218
	00000219
	00000220
	00000221
	00000222
	00000223
	00000224
	00000225
	00000226
	00000227
	00000228
	00000229
	00000230
	00000231
	00000232
	00000233
	00000234
	00000235
	00000236
	00000237
	00000238
	00000239

