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Development of leek processing technology and the
formulation of leek-containing food products
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SUMMARY

1. Project Title

Development of leek processing technology and the formulation of

leek-containing food products

II. Objectives and Significance

Leek is a perennial vegetable which can be harvested for maximum 10 years
with one sowing and a highly productive crop with 5~6 times of harvest per
year, Record shows that leek is cultivated mostly in Youngnam province and
produced about 3,600 M/T per year in Dae-dong of Kimhae city. The price of leek
is extremely fluctuating with the highest in early spring and the rapid drop
from 2nd harvest mostly due to increased supply. The difference in the price is
as much as 10 times. Furthermore as leek quickly deteriorates in texture as
soon as harvested, it needs to be consumed in a few days or processed properly
to increase the shelf life,

There is an increasing incidences in chronic diseases as dietary pattern
becomes westernized, Therefore people are more concerned with their health than
ever and tend to favor health-oriented foods. Although leek has a good
potential to contain several bjoactive components as most allium vegetables do,
systematic study about leek has not been performed until now, The scientific
endeavor to elucidate the health-promoting activity of leek will contribute to
the increased consumption of the vegetable and the promotion of local economy.
The objective of this study is to formulate food products containing leek and

investigate the bioactive function of the vegetable using animal and cell
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culture systems.

III. Scope and Contents of the Study

1) Leek processing

Processes for dehydration of leek leaves, preparation of leek extract and
its granulation were established from this project. Also nutritional
composition and bioactive function of leek were examined, which are useful
information for development of food products containing leek. Leek sauce was
made by either heating directly or under vacuum concentrating extracts from raw
and blanched leeks, followed by mixing with vehicle(maltodextrin) and
stabilizer, Optimum granulation process of the extract was also established.
Granule form of leek sauce should have a variety of uses as it has lengthened
shelf life compared to leek itself, The optimum drying condition for leek
leaves was to dry at 100°C, 30min, followed by drying at 70°C under which
conditions the green color of leek was well preserved. The storage of leek in
frozen state was postulated to be one of the best ways to increase shelf life,

keep the quality as good as possible, and buffer the price drop of leek,

The contents of general contents, amino acids, minerals and chlorophyll were
determined. Also the effects of leek on blood fibrinolysis, lipid metabolisn,
life expectancy of diabetic mice, aging, carcinogenesis, and hormone levels

were examined using animal or cell culture model,

2) Food formulations

Extensive literature review was done for determining the recipes of

leek-containing food products. Total 15 candidates were screened and prepared

_10_
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as leek-containing products. Among them frozen noodle, Wan-Tang, and Jeon were
selected as the promising items for industrialization, produced in a large

scale and subjected to consumer preference test.

IV, Results and Proposal for Future Application

1) Leek processing

The quality of leek concentrate was best when leek juice obtained from
pressing machine was concentrated under vacuum at 80°C. The extracts of raw and
blanched leeks had pH 6.7 and 6.4, respectively. The extract from blanched leek
showed lower whiteness and greeness than that from the raw one. Leek seasoning
sauce prepared by mixing the extract with dextrin(29%) was organoleptically
acceptable, and had 37°Bx, pH4.1. The sauce is expected to be stored for months
without significant change in quality since there was no microbe detected,

Granulation of leek extract was well achieved at the following composition:
13% leek extract, 50% lactose, 12% wheat starch, 10% salt. The extract from
frozen leek produced better greenish color than from blanched leek., Solubility
of the granule was relatively high over 50°C while it was low at refrigeration
temperature.

Dehydration of leek was well accomplished by 2-step process : drying at 100°C
for 30 min followed by drying at 70°C. Dried leek showed a constant decrease in
greenness with storage probably due to destruction of chlorophyll by light,
This can be easily prevented if leek is stored in dark condition or opaque
packaging material,

Leek and leek-kimchi increased fibrinolysis and euglobin lysis activities in

rats significantly. Rats fed leek-kimchi showed decreased RBC but no

_11_
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significant change in hematocrit and hemoglobin levels. Leek-kimchi diet led to
the reduction in MPV, RDW-CV of rats while it did not have any effect on GOT
and GPT. The survival rate of diabetic rats fed leek powder was 2.5 fold higher
than that of diabetic control mice. Mice fed 5% leek powder showed greater
increase in body weight compared to control mice. Malonaldehyde content in skin
from leek-fed mice was significantly lower than that of control uwice,
suggesting the potential anti-aging effect of leek, When liver and skin
homogenates were subjected to UVB irradiation, malonaldehyde formation was
lower in tissue from leek-fed mice than that from control mice. These results
indicate that leek might prevent the aging of skin.

Quinone reductase activity, anticarcinogenic marker, was increased in stomach
and small intestine of mice fed leek while arylhydrocarbon hydroxylase,
involved in bioactiviation of procarcinogen, was suppressed in liver and lung,
suggesting that leek contain cancer preventive components. Leek was proved to
cause reduction in the level of dihydrotestosterone, a hormone involved in

prostate cancer and benign prostate hyperplasia,

2) Formulation of leek—containing food items

Sixteen items including frozen noodle, wet noodle, bun, bread, Korean rice
cake, Jeon, and kimchi were formulated using various types of leek (raw,
extract, powder).

After economical feasibility was evaluated for each item, three items(frozen
noodle, Jeon, Wan-Tang) were selected as the most promising for
commercialization, In the consumer preference test, frozen noodle, Wan-Tang,
and Jeon scored 6.0, 5.8, and 5.8, in a 9-point scale, respectively, Frozen
noodle was highly resistant to retrogradation, probalbly due to amylase

activity found in leek, As leek noodle undergoes decoloration by light

_12-



exposure, it is recommended to be packaged in an opaque film,

3) Proposal for Future Application

a) Promote the consumption of the leek with bioactive function through

advertizement of its beneficial effect.
b) The results can be used by leek producer cooperation for establishing and
operating the factory processing leek into freezing, granule, and extract

forms.

¢) The results will provide useful information for food companies interested in

leek processing and development of leek-containing foods.
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NEEH: 2F2

A},

EW b, 3 P RRAEB AL £ N4l ni¢ F2U ANE
stz gon olo] WRHe] e ol FPIRA Ay HEEL $2lo) A%l F
2% 7101 AR Ao FPUCL ¥IE ohed TS Allime) 4EL el
HBAo] F¥ohA UHHel U FHs4oel B AVYolz BFsIT olol TR Al
AR A7 W ol F ol 8T ABAYe] A oNANA U HehelH MZE A%
A7) WEe) AN 7ol Waye) thEs et

NugsEe] APHE Jstd 4T AF WEABo| Fkst A olol wie
Fge ABANYHE ARANVHLE Woka o] ARE ARAELAY Fhgol
A48 a3sn, FEE oldt 270 $3U shsdel ®e FEoE W,
afe}A olol titt Bye 77 Wasigch
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A 2dAFAL 52 L UE

AL BE

Bzl AAME HolT ¢t AH|EUE o|Fo] Hule] A&Fcho] s8]

slof B2 AMELAAY Vg U JBAFE
2 &g ZELL

1) #39 7HFAELA ey

o F3o a¥AVE JEEY

o HFo7|AxzubY W AFAY

o }gr& ¥y

o ¥xzz ¥y W A2IF HE
o YEEE Az HE

o B39 Ale|Hy ¥

2) #3713 AES g

o B&xE o]&% s12AEe formulation

dsted HFHES F3 e 2

o AH/ZAY BAE BT FUY /T AE AR

o MAFET vt 713 33 ¥
o AAEFo] ozt 4u|x} /| BE=A}
o MAEF gt A, A48 24
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o AlZEAMEII=E & Ot

H 2 & 82F0] J1Z2AE ANSHALHF 2 A)

A14d 44

P3o RIIAE wolE 7FFRHY shibs 39 ZI3AELAH 7leg AUt
£ Zolth. ¥3& AY @Bl W Azt Zsin Ao] ufe el 2 AA A
7FEAES Jhdsted mi¢ Aok oHY oj2E FHsh= MY F2 WS
H2Z e7FEAEY AM2A Uste Zolth. Az FRAFLS o ] A
Eo) AH88 £ ooz Syo] Rysta FHHeY FHBLIL §oldtr] wiiel
oj$ i ASA AL & GFolM 3o Lxhpier o8 Jed ¥F
7|28 Azet F32) AR, AR W FHITL

F39 A AFL Y3 olF IFUE2E 08317 ME ¥ 4Rl
BYsA FEEolol 3tRE £34 20 JEA e} FI)A, ookt W &
22go yPHE FYAIPER FA8Uch

E3 F3o AvZUE AL 5 Jisdel #EE Wart vk mety &
APl e ¥3o Aoz, F3o a3t Presad @ goy - 22
ZAA}E in vitro D in vivoollA 3Tt

rla

A 2 A PR $YASE HREH

L AE 2wy

7. Ag

2 ugel AT R2: A a4 tEW AXeld 4% AsE 2u(%s,
3.13), 21(97.4.15), 3¥(97. 5.2), 4'8(97. 5. 26), 5 (97. 6. 18)F 2|25t 4
ol Agsiolth S2AUYe] ARY ¥2E AW Al U Dol = 499
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NaEX: =2

=
an

(19373 549 2Q) A& FU3 FHA=R3T U F, -70°Co] HUSIAN AlF
of AHg-stgict

1, A E gl chlorophyll 33

Biol b HEL AHY(a0ac)el whel FFsiadck ¥W Z FHANE FF2
chlorophyl 1§tk AlZZA(1995)0) wie} Awsidct $32& FAAZRAI L B
sto] 60 meshe] M2 AE Th, lg& FYS| olA 85% olHIE S0mlol €7} shZH
Sqb 2zElodrt. 2B glass filter(36-2)ollA ofztsto] ool olHELZ 73}
o 5% BANIEELRY 50012 33 AT o} A 642.5 oY 660nmoll N HHFLY
TS A5t YS9 ¥IE FIpAch

1= B

T4 AL 9lste] 2 £EAE e Folu AAE W] AAL S/
ol #e& the dFAzIIAN A2AY chE gHaEes AT ¥ ICP-AES
spectrometer(inductively coupled plasma, ICP-IRIS, Thermo Jarrell Ash, U.S.A)E

Abgsto] £ sigict,

2}, ojnjicAlEN

Mol HAY FAH Felolueih AEEE cold 5% trichloroacetic
acid(TCA)Z T3 9 dAEesle] Aehyy ¥ ojneAl XFEHIIE B4314
t}.

2. A
7h gAE Fo dut AE, F01d g U FERY €Y

Bxol ubyEg BAY A}, $EELL 90.1-92.8%, Wi 4.0~5.8%, Y
0.38~0.58%, & 1.0~1.2%, Ao]df 2.1~2.6%2 $HA/E YitzgdL o]
7} 9 Ao=" LEIYTHIE 1). Inductively coupled plasma spectrometry& ©]-§-8}

S AMBAMEI s L IISHS ML /s8R



o B7Ag BA Az}, E 20 uepd ute} Zo|, F3o YL IMUFF
L& (Ca o] Z7lote AV BQ HH, FE 7)o P2 Hadte XS
Holx itk W Yol WEYUPo] £3, Ca, Na, K o] W2 Z¥E B
23 olth. AZEME(HEITH, 1991)o] Uehd B71E = slaspd, IUEF,
A&, o Yao] &L Hol, Na2 W ZoE HAFHUCL S22 €IS ¥ 3
old BREo] £¥o] AL H4E F/lsle 2¥L HAon, sHFF(6Y 18¢ +8)
7} 173ng2 713 §ao] &Arh

flo

1L ¥3e) 4378 QUBEZRY  (MEE 100g )

o ey TEW MG A NEE) FHIERIE
2=y 90.13 5.83 0.58 1.21 2.58
2y 91.99 5.21 0.55 1.18 2.46
34 92.12 4,97 0.49 1.10 2.51
44 92.28 4.12 0.44 1.03 2.35
59 92.44 4.04 0.40 1.01 2.18
6 92.77 4.02 0.38 1,01 2.12

R 2. 2™a7|y 3o 2713 ¢& (ng/100g edible portion, 85% w.b.)

%A 7] Ca Fe Cu Mn Na P Zn K Pb
3| 43.76 10.61 0,14 0.65 6.89 66.97 0.53 627.13 ND
24 80.83 2.25 0.14 2,00 10.54 50.85 0.71 662.75 ND
34 100.02 6.20 0.10 1,47 9.52 56,59 0.39 776.32 ND
14 106.23 1.73 0,07 1.99 18.25 66.29 1.53 548.33 ND
54 117.34 1,90 0,05 1.27 21,52 92,61 0.73 1058.58 ND

NDE ZEE A oSS oo,



E 3 A7 229 $3¥(dry base)

434471 29" 34 44 54

@a¥(mgx), d.b. 118 132 126 173

Mow: 97, 4, 15, 38 : 97.5,2, 4% :97.5.26, 54 : 97. 6. 18

th otm gtz

FFolle Aare] ofnicite] §{-Elo] edl &3] aspartic acid, asparagine,
glutamic acid, alanine?] 8lo] ER3}1 ZYPYFo|= E3I| aspartic acid,
glutamic acid, alanine®] ¥&to] JT-H-3tort. +=¥J o wl olniit JE2FY

atol= 2A| UAUTHE 4).

£ 4 ¥ £YA7Y ofulxary) 24

olo[ At FF 2 24 KR 4 54 64
Phosphoserine 0.00 0.00 0.00 0.00 0.00 0.00
Taurine 0.00 0,00 0.00 0.00 0.00 0,00
Phosphoethanolamine 0,02 0.05 0.00 0.00 0.05 0.05
Urea 0.00 2.16 2.21 1.95 1.82 2,24
Aspartic acid 1.46 0.33 0.28 0.33 0.47 0.37
Threonine 0.00 0.20 0.18 0.15 0.26 0.25
Serine 0.19 0.43 0.36 0.27 0.38 0.42
Asparagine 0.45 1.10 0.92 0.83 0.74 1.05
Glutamic acid 0.73 0.61 0.44 0.34 0.52 0.36
Sarcosine 0.00 0.26 0.35 0.34 0.00 0.26
a-aminoaspidic acid 0,10 0.21 0.25 0.18 0.123 0.15
Glycine 0.21 0.25 0.16 0.19 0.10 0.12
Alanine 1.00 0.64 0.44 0.39 0.37 0.49
Citulline 0.00 0.00 0.00 0.00 0.00 0.00
a-aminobutyric acid 0.02 0.02 0.03 0.00 0.00 0.03
Valine 0.14 0.17 0.14 0.10 0.15 0.16
Cystine 0.00 0.03 0.04 0.03 0.04 0.04
Methionine 0.00 0.02 0.03 0.04 0.05 0.05
Cystathionine 0.00 0.00 0.03 0.00 0.02 0.02
- 26 =



Isoleucine 0.08 0.07 0.10 0.08 0.10 0.11

Leucine 0.12 0.12 0.12 0.09 0.16 0.17
Tyrosine 0.02 0.04 0.04 0.03 0.05 0.06
b-alanine 0.00 0.00 0.00 0.00 0,07 0.00
Phenylalanine 0.06 0.10 0.09 0.07 0.12 0.16
b-aminoisobutyric acid 0.00 0.00 0.00 0,00 0.00 0.00
r-aninobutyric acid 0.08 0.24 0.12 0.10 0.15 0.21
Ammonia 1.01 0.74 0.55 0.51 0.65 0.56
5-hydoxylysine 0.00 0.02 0.00 0.00 0.00 0,03
Ornitine 0.00 0.00 0.00 0.00 0.00 0.02
Lysine 0.10 0.11 0.11 0.08 0.12 0.17
1-methylhistidine 0.03 0.00 0.00 0.00 0.00 0.00
Histidine 0.03 0,03 0.03 0.02 0.03 0.04
3-methylhistidine 0.00 0.00 0.00 0.00 0.00 0.02
Anserine 0.00 0.00 0.12 0.20 0.00 0.00
Carnosine 0.00 0.00 0.00 0.09 0.00 0.08
Arginine 0.08 0.08 0.06 0.05 0.07 0.09
Hydroxyproline 0.00 0.01 0.01 0.01 0.02 0.01
Proline 0.13 0.20 0.11 0.09 0.14 0.14

3. Fagd

ol i iyt ABEZ FEAL p.204(1982)

A.0.A.C, : Official methods of anlaysis. 16th ed,, Association of official
analytical chemists, Washington, D.C., Ch3 ppl-26(1995a)

A,0.A.C. : Official methods of anlaysis. 16th ed., Association of official
analytical chemists. Washington, D.C., Chd4 p23(1995b)

Gordon, D. T.: The importance of total dietary fiber in human nutrition and health,

o2 Jorya ] 25(1), 75, (1992)
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A 3 A $F £33 47

1. %3 or)a Az R AEAY
2 dyjatie AYIe) BAY Ny ¥3E olgsld YU VEs
2yoz w2y ¥ ¥uAe BAGEAE Uitld VB BEY T4, $BQ
ANE d7std 3y BAe Yuslsd FYsilch $3e AMel: EANAS
At AT BUN T84 5§ Frhsldod, Euds wEYAEg FHEo
2 oo} AAE Foistx, 19l zujs} Atulag AZst G} FEUAYL =28

oict,

-

7h Az A AEAY
1) AR

S22 80 3 AY F, & w2 expeller(ANMUARFI)E ol &3 ¥&FS
ek 2 ¥, feldE, A=A} e dAE2](9820g)3) ANL A A A4S
A & F, 5F37] AT ANeE stATH AR,

Z2& 20 38 4% F, 80T 3023 F3¥L 1L, F4¥A(15C) AAh &
< vl expeller(IUIY=¥F7])E o83 ¥F& #hulch. I3 ¥, Fel¥e, A=
o2} E W4Ee)(9820g) 3] FAYE AHAA A4S YA T F, s3] Y
AAel & st (EAYA £4)

2) %

Hotplateo| ¢to] HAMe|}F& AM F3F 400nl& Y3 150ol (<F 2.678 %)
7t € o 7kx] FdsFotach sHL=E A5 #1sle 80, 90, 100C & 27
ol A 2t2} HFAIZCHAF ).

Rotary vacuum evaporator (Eyela, Japan)& o|€3te] AAejqt H3F 400ol7}
15001(¢} 2.675%)71 | d 712 AF5F Ak $HF2EE 43317 #1380,
80, 100T 2ZelX 2z FFHAAHAZT5H).



3) 2%

5% Az $3 g2 gaERl, B4R, vEp ¢, fIL5E Aol HF
oy ul&E Fstadch 712242 F3e3 1000] i &F 10, ER 10,
maltodextring 20025l F o AL 331, pH KA R 75225 250 AR&3sloic),
1) gAFe] BFAA

$39 AE F4E B2 At E 18 o] &3le] Ae@ALE shalch

E 1 ¥E o7)ae BEAAE

o} =} A AR} L}o]: A3
Sample :
LA
oj¢ uimich  uimich o ofzh upmict HFo|tp g Frl  Frf oj-¢ Fri
| | | I ! I |
I | I I I I |
1 2 3 4 5 6 7
2. YAl
1 2 3 4 5 6 7
I | | | | | I
1 | | I | I I
3. st
1 2 3 4 5 6 7
| | | | I
[ I | | I | |
1. 22
1 2 3 4 5 6 7
I | I | I I |
| | | | I | |
5. %
1 2 3 4 5 6 7
I I [ I I I |
[ I I I [ I I
< g7t
- 929 -



5) gAEe] FEFAAL &3
FEUNAAM L Z2A3517] 915t H3 extractE 35T} 50T incubatorol] 7|
H BAsiEA 7ide] AX 4, pH, AE, 9E ¥ FEE S5 AL

HAFAAA velrl C& H7isle UdFUT MSHAEAREE AX BAYAEL

K3 extractd] AF A2 oy Zcl

o

3 1. B3 dray AF

..30_



NeEX: 252

U 53 sl Ay o AEAE 43
1) {32z 43

AY7MdULE $JY HEL §Y, A Bol A=A dojuidA HME 4
3t sol LAY oz vyRgdct WA AFHHL =7 wEHAE WG
Hadshs A Uehlo] #8330 YUY Ao sl

A3 AFYolAN 7tdE&Ee] e FFEEE BlASIUTHE 2). 2ET} &ETFH
FE4T7 watoy AFe Molut ¥ Jela 3L =T} UEFF U AR
VeIt E 3). whetd vlad s&45r} wl2n HAaE A 80CE 5228
AR stach

Al

2 2xo] g ¥3 grla AF $H4E

Al ZHE) 70C 80C 90°C 100C
0 400m1 400m] 400m! 400ml1
20 380m! 300m1 250m! 150ml
40 360ml 230ml 170wl -
60 355ml 175ml - -
2 )52 Wx)517] $l5le] AXAEHA Inl, silicon oilE AHEUS.

R 3 33F 22t ol BAAE

80C 90°C 100°C

Ay 5.1° 3.5° 3.3
@A 6.0° 3.2° 2.8
gt 4.3 2.3 1.8
3t 5.2° 3.2° 2.9°

* Rotary vacuum evaporatorZ 0|43 AFZH=

2) wlelgl ¢ A7l VYA 23

dagazaQ vietwl g Frisld 434 7MEHAEEAEE AA BAYAE
Hg ZABIACHE 4). 28y 3539 1000l G 6.0& B/ F Loz Eoke
B 224G vehia] oot vlelRl C= A7t gle Ree wtdct
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NREH: B

=
L

°

E 4. ®[EpUC IRl whe M EEEH

EfRICH P (g)
;ﬁ&(\ﬁ)\ 0 0. 6 3.0g 6.0g

L 2933 | L 3080 | L 27.70 | L 2845
a -11.82 | a ~-12.60 | a -13.68 | a -11.49

0 b +1656] b +16.31 | b +18.15 | b  +14.94
C 2045 C 205 | C 2248 | C 18,97
1258 | K 127.4 | K 127.0 | K 127.8
L 323 | L 3324 | L 3262 | L 3258
a -4.20 a -2.65 a -3.82 a -3.83

7 b +19.22| b 1935 | b 19.64 | b  +17.90
C 1968 | C 189 | C 2001 | C 1823
1022 | K 104,57 | h° 1009 | K 102.1

3) grla BE ¥~

39 $EFTF UAEE ARE sl MAMFEE 2APBALh Al&EXE 23
of mel 271 F7 chYstA LElxten} 35T wUA] AEF r)ae HeE
o] MFe7t 74-14Y Alolo] 02F UEelWCHE 5). 224}, blanchingdt ¥4
o] Z9E BIF7t 1dolA 149 Alole] olm] 106 o]} Lletyich

ol gt A ¥F9 Yol U UehiL Axn, EY FHYA 2= ¥
2471 LR uintEo] FF JaAsA] EWRY Xl AYsts Zo] vighA
L2 michdch

(4

£

N (o

5 WY ¥ drlae A% F A2+ Ay

2176‘7]7‘_}_(%) 0 7 14 20 27
AJH-Z of 2fey 1.12x10° 7x10' 0 0 0
AHZ ofa}iso 2.76%10° 4x10° 0 0 0
My iy 9.42x%10* 0 0 0 0
NAEFHAED 5y 2.2x%10° 0 0 0 0
Blanched H3& oj3}eY 1.04Xx10° 2,01 x10° 3.51 X10° - -

Blanched H-3& o{z2ps-&¢]  6,7X10° 7.2X%10° 6.5%10° 1.20%X10° -
Blanched ¥-3 Qal¥gle)  4,4%x10° 3.8%x10' 9.2x10° 3.9%10° -
Blanched 3 oJ3}s&o  2.6%10° 4.7. X10° 7.6X10’ - -

O N O U oW
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R ANel FHWE e AEY oA BYE vl AT(E 6) $HRE
of Brelel H¥F ArlAk pH7l 6.7, RS AIlAL 6,42 Uriton B=
E BUPN ¥371 O 2 5A(HE Giel $AYY Aoz wowc)

E 6. A2 3HY FF drlay ol 54

Raw Blanching
4y 80°C 90°C 100°C 4y 80°C 90°C 100C
Brix 4.3 7.8 (A7 7.7 3.2 7.9 7.9 9.3
A
L 23.44 35,55 3565 3608 | 19.47 23.86 24.28 23.88
a -5.65 -15.29 -9.53 -15.38 | -4.25 -3.67 -4.14 -3.92
b +7.67 +19.98 +14,04 +20.39 | +7.16  +7.63  +7.77  +7.63
I 2.44 35,61 3546 36.28 | 19.53 23.86 24.28 22.86
C 10,07 25,37 16,53 25.92 | 8.04 8.39 8.79 8.39
h° 129.9 127.5 123.5 127.3 { 120.5 1156 117.5 116.4
pH 6.78 6.70 6.73 6.78 6.51 6.39 6.40 6.40

4) Zu|-g 45 ArA9 Az
YAERL HI| & uld T FAL ARG A X 73 Pl F¥Ye=
& o 29% M1 Zlo] L3 Ao g Llelyir)

E 7. 255 deAA

Dextrin A 7}u]-&

12.5% ° 29 % 37.5 %
A 5, 28 4.8° 3.9°
LY 4.8 5.1° 3.7
g} 3.2 4.8 3.5
% g 42" 5.3 3.8°

* &, dextrin P2 FT WEEY.
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HAER 29% Bl E ZA$ brixt 37%, phe 4.12 Y=L A2 43§ Ho
ATHE 8). EY FEUFLE 2 Azt HJAERY $=o 4#go] 2d F4H
€ Fo| ASHA ol H42HFol e MFLZ UTEACHE 9).

E 8 Zog ¥3 oy|ag ojzjetd B

Brix 37%
L 26.16
a -3.98
A= b +12.20
c 12.83
h° 108.0

pH 4.1

E 9. AW Yool Wk Zolg ¥5 Arla 424 Wi

A7) CFU
0 3.9%10° 4.2x10° 4.2x%10°
1 1.0x10' 2.5x10' 2.8%x10"
2 0 0 0
7 0 0 0
20 0 0 0
30 0 0
% Tt dextrin¥gre ZaF wWiE 89l (20/120)x100 (w/w)

2.

-]
-

HES B 2188 dsfol upet AFY £Fo|

2] Agoll A18E 4 deBg AYPAFe +H2

F29 st AzPd © ASAY

- 34 -

AA=EX: 2l

25 4EANET YL A7 YBOT AYKRAE AU A=sign) ¢

AT 2348 Z4 olg 7}
Fusitla @ 4 gtk

FOTB/N2/23 1405




NEEH:

i

H35 AF ARIL o3

a2 #5 AU AT

7l 59 A% 2 8=
1) #32 AAezde] "E AYAFE 34

Hle 24L& F34ed, §F £2UAES 7I2E 3idet owf AR R &
WEA AT H3EE expellerZ F23lo Apgsidch ¥ EEHRY
o B¢ F&dE TYste g WEW Ay Mo] FFA HIATHE 10). o}
g olF HiE EUYAE slA dx IFAHZY AL AgstAch o B¢
expellerE B3t A FL ololaTj} A2 E4& viehlo FFol §8&51717t &

o]3t FHol alalch
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Az

E

X :

=
P

=
L

9|

R 10, 3¢ Al Pelo] o}E AL AFe) TN
3z 4 EPEE 4 = T
L 57.84
G W3e srgwel gol| * oY
Lactose 45 2218} o] & Zxa b +20.44
AWHE 46 e C 23.89
h® 121.4
L 62.42
: R A2 WEF)
AUYE 2 [N Age gaem,| e e [0 EHE 9ET
lacose 15 Mge wdges HM| basyr [
dixl £3£& AR o
AulHE 46 L3 C 20.95
Ao] B %L
h® 116.5

2) Z24e] Wsjo] E A Be) FAu2

Aol d AR ZIRZA] AEEE 2714917 sl YEHAENS 2035 v
g2 Arbslaiuu, EYEol 9t 2 B4E Uthiol AYHASH) Brbssial
ch. wiebd el ware ZAst wlmstel RUTHE 1), S92 gatel sy

TE UFAYS Fuonl APAFL2E P

11§ gFulgel ol AUHAF FREY

HZ AP=4 2y A4 Ne

Hx 42 Wlze] aMaato] gho} L 60.06 a -12.60
¥l Lactose 35 . b +20.60 C 24,15

2423} ol ¥ £AY

AT E 45 : h® 121.4

H=x 42 ulZe] sxuare] o} L 57.84 a -12.47
#2 Lactose 45 22038} o] BT b +20.44 C 23.89

AT 46 B h* 121.4

1=] -

23 42 #2 B vouh o wha L 57.21 a -13.04
#3 Lactose 65 o] FAZEolo} & b +21.56 C 25,21

AniA B 45 b : h° 121.2

- 36 -
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NEEX

E 119 A3

FEHTOl wol AYH o] 2 A
7t3g &0 nRste] BUTHE 12).

Ao uTixjo] YrFaes] H
Bxglatu)go] 13Qu)7t AUHY F 47

dadol gloizlen, e EUE Futh F3YUPo] olhr} o AYPHLE

A Hggo]l Wolxnz UpulE 13 FFuEE ARt £YVLY vl
el njXE 9P ZAR A AUARS FPAE Wl Y yoUe
Jelod A BEEEERE JMAFeR Uehled Usizt ®dch
o7 nicisiv)

S7H71 B %
o] FWo A

O EEBENES

2 1291 A

12, $3F599] o uj2 AYAFY FHvL

"3 Az I FHA A=
B2 7 L 69.76 a -17.68
yq | Lactose 30 AU olF "ele) b +28.27 C 33.31
AuAL 7} A, ° 1219 '
0 h® 121,
w415 B3 o) ezt L 69.62 a -14.19
- lﬁ_;;si—s?z Wolg|7} =ch (4 b +21.98 C 26.15
A2 10 Hrie ofdl) h® 122.8
313 L 65.22 -15.77
Lactose 50 ZAA BeYeE : . :
‘6 . b +25.07 C 29.59
iq}i%‘_f 12 7};8 E‘u"t}- ho 122.1
A2 10 '

3) zolyefo] & FFAFAMFL EF

Zol &2 N FEAE Y3 918

o] R4E&
288 I
/\l!_‘] \.."\L" O‘"

= = T
2o AEA

dysidet 2 & /My M3ET 2 ©

242 ¥ 13 9 148} Zrh o474 Y bases

= 109 2A4E

74 Zlelti,
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13 dF 228 Y9 24

R Z%(g)

%! base 60.0
el s 5.0
Zupaty 0.5
SEYyzRolw 0.1
¥ 0.2
gl 0.4
o2y 0.1
75 0.3
37 AR 2.0
= AL 5.0
Tty ArAE9 5.0

X 14, FE8 3 =4

Ry 2 (g)
23] base 60.0
Zutatd 0.5
Yitzolg 0.1

ChA|m} A7]& 0.2
Zictalo] &t 1.0

E 133} 149] 3] B zAStdTh <& 80T 50T 1] 5T =Ab
¢ A3t ® 159 e AAE dQth & WRLToINE 93 Pt HA oyt
HE FBT Pt A5 LE oldelAE RilGEs} Wel AEA Fyo $4Y
Aoz weg,

X 15. 243ye] Fsix v

% 5 B 2=(¢) BajA]ZH ) ¥ 31
80 15
AR AL 23] 50 25
5 100 azrel A7 dAY
80 10
<58 I 50 20
5 75 Az w77 wAAG
= 38 -
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3. 839 33 dFAz=z Yy MY
7h. ¥-3o] 4F d=4¥
B3WA(80°C, 20sec)E AX FFAE 250z FFAZ7I(KMC-1202D4N, u]&z}
&}, 600mm X 500mm X 1000mm(H) Yol AZAB-E =3stdcrt, AR 70°C, 80°C, 100°CH
AN Sgsigon], FAP2R +EEPE VAL ARLE7 70°C EE 80°CYU
9 Az fAX| o] 2008 ol saxHdon (A2RUF 7]—’&% TEFo] 12%0]
1), 100°Ce} 7% 1202 ojuholl W=7t A VEHATE 100Ce] N 3023 A=d2
3 olFE 707N Azt A A7 dRHE A o 1608010, 100°C
oA 607t ARSI I o|F&= 70°ColA AR F-p ARUBA|TO] 120282,
100°C2 Axshe -2 ARA TN o]} gl 22 vebkich

120
——70'C
100 Mags iemiens Sufsiecmseieiimamaate s a9 TR ommm miR —=—80'C
——100°C
B0 e N T —x=100 ‘C 302 .
3 70°C Ui &
£ —— 100 C 1A 2.
o 60 f--cr---- 70 'C LiDf X|
=
o
=
40 ......... B o R L I . R T T S I )
20 ............................................
o 1 1 AL L

0 20 40 60 80 100 120 140 160 180 200
Time (min)

ERENR E O ESR
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NEEX:

(=]
T

=
.

9

1) AzzdqY 3o HeHs

B30 A Azzde] ¥3e Y FSAAEE HxE FFYsiaich §3] 39
a7 718 A fRHe 248 37 dstel # HE S £t A=Y
FEAF HMs(a)old 74 T BXZAL 100°CAHA 30% E= 6083 AR
3 the 70°Cold A2 E @RI oAt

H 16, AzzAY AZY3 Ax 4 gLzl

| 100°C, 30min 100°C, 60min
N 2 70° °C X ) !
] 24 ¢ 80 100 and 70°C  and 70°C
L R 49,56 45,93 46.03 47.89 49.19 48, 55
(whi teness)
a -13.24 -7.73 -7.68 -5.08 -9.15 -8.86
(greenness)
. 22.01 13.89 13,91 14,42 15.71 15,31
(blueness)
qF A (mgx) 155 179 156 101 177 158

"1996. 11¥e] +¥¥ F3§ A8Y

2) dzF3o AZ F H= HH

AZRZE AN AP F A4Ho2 HAE 4 P AL(HYz F
7h7t BRIt ole MF F F7] Bt Wl g 549 vt g FHese
et gy BSEEALTIU do] AT FolM By 9 oy ¥y
< ZRHo 2 UAY £ A AL AlgHel

)
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17 Az2%yd F3 A ARE M= 89

H X = & 100°C, 100°C,
unter color) 1A | 2Anz | 70%C 80°C | 100°C | 30min | 60min
values
(F) and 70°C |and 70°C
0 49, 56 45,93 46.03 47.89 49.19 48.55
L 2 49,23 44. 63 46.21 47.14 46, 43 48. 80
(whiteness) | 8 49,21 44.84 | 45.87 | 47.02 | 45.30 | 46.19
15 49,17 42.23 44.15 44,22 44,56 44,18
0 -13.24 -7.73 -7.68 -5.08 -9.15 -8.86
a 2 -12.03 -7.18 -7.49 -5.00 -8.71 -8.80
(greenness) 8 -11.01 -6. 50 -7.18 -4 .57 -7.73 -7.82
15 -8.03 -4,29 -4, 87 -2.73 -5, 56 -5.65
0 22.01 13, 89 13,91 14, 42 15.71 15.31
b 2 21.04 13.52 14.72 15. 66 15,57 16. 29
(blueness) 8 20.77 13. 36 15.12 14.83 14,37 14,76
15 20,06 12,39 13.59 10.33 14,12 14.24
(v, ZREI|2: £Hu|LRII(PE)E AHE3IA )

4. Q555 A=233 HE

Hxol WEARPHE $32 AL E wole /IR AHAA £ syl 8
FR2E ghRY 482X FE2 ALHN HoP] ALE o83t FAAFTE AX
ke Solld AN Aol M Aledsts) g3t FH502 FrHAch &, ¥5
o] sl7o] ZHetste 4d ~6WAlolo] BFE th} Fuiste VFEE YFFFE JHES}
Abate] £5Zcholl slostelel Z|tiHER ol H2FFE& HESUCH

rq‘

a o
ok

7} WERE AZ2FE 49

328 QST AT WA TP YYs) Astel ¥RE AT EE A
s @A(CdR, CEUAE, PADE YRS BA/1$AE ABE =2 13
o gol WERFAZEE YYSIACHIR 4). ¥32) YSAPPELS ¥32 A
RAg gole 71 RHY 4die shlolth WEPFE WY YBEA F2 4
$5i0] Havel Adg o8l FVAEE AZUTe Aol AUATA A
oM Aldzis) BT BRoE BHLh & $3e stHe] JaAsHe 49 ~6YAl]
of $2E Ol Tojsl] VEE WELIT sk Aaiate £FFclel lofste)
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K RF2 ASAMEI s & IISH32 b

gt 7Zlcjgich iRt 238 Aelsted) 2~4719 BEY L85 B2 FHY MEES
sty flEME e FAE JHEAel ¥A olHA dF ¥ + UAEF st

Zol Yoy Rog Hcf,

H-3(1kg ©¢ H2)

.

AYAA
(R&o2 8 £4h

.
A A

e €3 =
2 A3 (3A)

71IAA{A gl
[8olskx] ¢lemz

A (FRSAA) f_ﬂﬂﬂ-ﬂ-—l Belt conveyer

AxH( e} 1em Fo))
¥

A o 1xkx23
¥
3 B

(QFT, -40°C, 20&)

!

BOXol] 34t

a3 4, YAz 3=

* QEEEE 713Y ol b Y ol B ot wietd A FAF
g]l7t 833"k
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NEEA :

I

i

ol

2l 4 A R3] BABYAT

1. A Achat A&
7h. ¥-37F B39 AAchrlo] nj2j= I8
1) 42

B3(Alliun tuberosum)e $ejUtel AtofollA APGsin A EEFHUAY Alliungo]
43lo] AlX3 (A, anisopodium), ¥tel4-3:(A. cyanem), ¥TretMIEH-F(A. cyanem var,
deltoides), MEX¥-2(A. deltoidefistulosum), Fv|H3(A. senescens), E¥-F(A
senescens var, minor), S%3(A. splendens), A3-3(A. thunbergii), &AME3(A
sacculiferun) o] QTH?. JiEHAIlE SUNE L1H7x|oln] B %2t 7|t
RojA o] 8ol A ZEE EEA ol§3 &S ¥ ohel YoM BE,
Ay, T35, olx, s, AN, Y, A%, %A 5 %Y 222 FF, A
¥, N, Pk, AT, ePYox o3 grt!. # 5¥ F3e] hexobarbital
$HdY BN AF3AT 7 5V A wE VA u]AEY] Wity @FEI|el
B3 FEHEE AL AN S dAaNE veplerng &7t A AE
qAste Z2}7t vletstcia Bastgich

a2l R3] HeEdol B GFES wol FEHY AAolct. uield ¥ A
2 BAEE A7 913 712 AR BF(S.D. rat, male)ol] ¥-52f FEUXNE 8F
7 Foistn ¥ejel A 24, ¥A &3 Az ¥E W F 4L xZLEBY T2
o APl TS FAstacth

()

2) dExlz % ¥y

(1) 48AY

AYFTELS AF 200£20g2] Sprague-DavleyA] 3 U E U FSHEVEIZ4E
U3 AL 15972 plastic cagedro] 2uie]¥ Yol stock diet(chow)E ofju]
AHgstdch H-g712 F ¥ ole]d Al Aw AR foll Y N Fo ol G
(completely randomized design)S2 2z} I% 10mfe]#] 41§02 o 3 oie]y
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NEEM: &

AMRE A AR fo] da 85 AlgEidch Y Alolet &2 AwFAlW(ad
libitup feeding method) 2.2 A%t % dry iceZ o] &% TE7] nl3g o 5 A4
ZAch ARSI B¢ AeRe AS4E FFFdoH, ASAe] EE 20~25CE
BAog HE 9 45 stdch Y Ao 4
3B 4U= FFs1dn, AFS dFUujct FPsiarct.

A¥o AR F3E UsA] A5E S Bl TSR FAHAL 20N
Y5zl E¢E UE 5 T 243 FEY Aol Agsioch Addel A
£ AzPFo] £EURS 5.90%, HE 14.33%, AW 4.24%, T 22.06%, 22|
i Total dietary fiber: 34.62%0]¢lch ¥$7x|8 2L 6.57%, HF
16.53%, X%} 6.68%, Gzl 26,90%, 12]3 Total dietary fiber: 30,23%grT}. o]
A 24E n8iste] ¥53%, owd, F3UA A PAolE Azdloden, HEF
Eoll S Aole] =42 olefet ch

ALE FASR, BU 124

N

Table 1, Proximate composition of leek and leek kimchi diets,

Ingredient Control Leek 2% lLeek 5%  Leek Kimchi 8%
Casein 20 19.6 18.9 17.8
Sucrose 40 40 40 40
Corn starch 14.5 13.7 12.5 11.8
Corn oil 5 4.9 4.8 4.5
Lard 10 10 10 10
Cellulose 5 4.3 3.3 2.4
Choline bitartrate 0.2 0.2 0.2 0.2
Vitamine mix, 1 1 1 1
Mineral mix. 3.5 3.5 3.5 3.5
D - L-Methionine 0.3 0.3 0.3 0.3
Cholesterol 0.5 0.5 0.5 0.5
Leek 2 2 5 -
Leek Kimchi - = - 8

- 44 -
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(2) 4 &3f A=t &Y &3
@ ¥A2] Tissue Plasminogen Activators(tPA) ¥4 &3
gate] Tissue Plasminogen Activators(tPA) ¥Ade] ZAL F Lo 23t H=

KitA]e¥(Diagnostica stago, Cat. No. 00822)& A&ty ZHAstdct A

ok

Euglobulin fraction® %RHE T}2 Standard(Reagent 1 : tPA 2IU)%} Euglobuling
glass test tubeo] 200u84! 2|3t ThE 37ColA 227 incubater]Zl ¥, Reagent
2(Stimugen)E 2008 93 37CollA 6057t incubateA]7]3L Reagent 3(CBS 7| )&
20048 Bof cTlA] 10827t incubater]Z) ¥, 50% acetic acidE 200u8'do] mixingdt C}
& 405npol|A] EHEE ZAc}) 23X = tPA standard curveol sample?] FHT
% it Fsld, whele IUE vehhgdc

@ ¥AE] Fibrinolytic activity &3

Ado] AR 7} A2 mHal 2IPHL By Y3t Astrup 79 fibrin
plate method(¥ B2l Huy)E 8% 3 5% whig o] &3ttt Borate saline
buffers 0.05M sodium borate2}t 0.2M boric acid saltE RS0} sodium
chloride(NaCl)2} 2:82] |8 & AojA wiA B}slAAM AlLR3tgc}, Borate saline
buffer 10m¢oll B 2|x=Zg 0.06g Foi 37ColA HAH3| % {4 petridish(F
Z 8.7cm)oll 10m¢ EF3teitt, of 7)o thrombing S bufferel] 40units/meE|A| %
Q1 &) 5005 Hoj=al ¥ FYUSIA TEO] Fo] fibrinogeno] fibrinSE A A3
2o A stdch. AR plates A-LoIA 0 WAL F APl A&-stach o
Zlo] A& 2044 fibrin wiz]ol]l Hojg 37ColA 18412 vl ¥ Gl dF S
Fstodch

@ Euglobulin®] fibrinolytic activity &3&

HatolA @& Euglobulin fraction 0, 1méo] Urokinase(200units/mé)E 0. 1wl
o] oA ¢]¢] uhiz SAUSIA THE fibrin plateo] Hojd 37ColA 24|17 wjQ
¥ 23l "3 o83l ¥ FAsIct
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2Fo AZAMEII=s & Ot

@ Euglobulin lysis levels &%
Euglobulin fraction 0.1mfo] thrombin(10units/mé)& 0.1m¢S Jo| FIAIZ F,
37CA 227 B¢ uldsle ol gHEY A4S &AstACy.

(3) 89494
2p¢ oMEEX FHo ‘gof winigl VAAAMNE &7 YL AFEYEAMIA
Coulter Counter{Model : S-PLUS IV, COULTER Co., USA)E o]&3lo] BAIE YA}

(Complete blood cell count test : CBC test)& ¥3stalci,

(4) g9 A =24

@ Total cholesterol

o) $ZdAHE PP T Ho] 98 FFE Kitr](Signa Kit No 352-50,
Sigma Chemical Co., St. Louis, Mo.)2& &sledch zt A% 0.01n®of] ZA|%
Hre e 1med) S MI1ste] vortex mixer® EESI 37Ce| water batholA 53
NEgAlA LA ¥, FF4E V) $ 3neo] A st o] WgAE Az
Z82242 tfx|§ blankE ctRE 3l Spectrophotometer(Hitachi U-2000)E 500nmei]
A EAcE 233}, FY2AHE EE£EY(Signa Cholestrol Caligrator, No. Co
534 Sigma Chemical, St, Louis Mo., 200mg/de)& o|&3%to] ¢|¢] wryzt FU3iA U
MAA BFRES SHY ¥, B FHEUS kAo didste 3 ZelE
& U3 Fokddcl

®@ Triglycerides

el F FAAY TP HLHe A FIE Kita]oH(Sigoa Kit No. 339-20,
Sigma Chemical Co., St Louis, Mo)2.2 &A3ldtl. APWHS FZHAuE &3
Aet U3t FAx XER-Y(Signa Triglyceride Calibrator, Sigma Chemical
Co., St. Louis Mo., 250mg/de)& o|-83to] $1¢] Wt FUSA UMAA FZ=E
Y F, AR FRENE thHol cigstd 3 F3=Y €S ALdstalch
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@ HDL-Cholesterol

¥ 2 1olo) sodiun phsphotunstate-Mg®' precipitation reagent& Z3}3}o 5000rpm
ol 10#7 ¥dEest 459 0.10l 3 th¥ Total cholesterol &F2 &Y
0 wyoz wWselch

(5) &% GOT, GPT &4

YZo AST activitye HaHo] 3t FFL Kitxger FFsach
Spectrophotometer& ©}£-3}o] 340nmoilA] AST Reagent& 1m¢ Y3 30CE incubation
A7) AejolM sample 0.1me¥3 =A] st 6027t A4 incubationA]ZIT}h o]
wje] FHUEE Initial AR 332, T F2 602 ¥ FYEE Final AR 3}of
Initial AolA] Final AZ "I AAE &3 3}o] AST activityE& L3t}

ALY ALT activity:s HAol] ¢ BRFE KitrgdeR FAstadct AdEhide
212] AST &8A18t FUSIAL &, o] al Initial AS 90Zuje] FF=2 r}

(6) 7t Total lipids, Total cholesterol, TG &%
NEA S3to] YERBY B39 3& 284 281 Folch 'V PP #4351 2
AL 2312, chlorofornSE 10meo] B EF L3l Aol AHE3sIdch

(D Total lipids
7t A3 29 50l aluminum disholl @il Hot plateoA] F[UA]ZIE dry oveno
A 208 A2 ¥ FAE X F AYTE A4

@ Total cholesterol, Triglyceride

22 Fad99 F FeP2EHE VP TAY0] A FFE KitAHFEAG)
2 EFstdch. WA % A £E29E 0.1ud 23t vl5F Foa EulE B2F
gAY %], ethanol 0.2meo] B3fsiArt. ubgYpe] ZERE WA flEiA
triton X-1002 0.5m¢ H7IRt FelAelEUF Yol TGS BAY UFAIGE 3
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NEEX

gl

i

=]

&
o

Y3 vortex 3lch o] A& 37C $£RoJA 58T HRSAFH WA ZcTt o] ¥

€Y ¥ NELYS FHFFE AR blankE thRE slx, 2t AlRoj wWgA|ARkS
$2] 92 control® AR} ©7 spectrophotometerE 500nmoil A FATE ZA5lo
Alefzt Azel ERo] 2% FREE wiAstdct. SHAHE FFZ0(300mg/dl)E
ol-&3to] 212 WA FUSHA WHAA FFES SIY ¥, B FI=UL
Aste] BRolrM o] B FAY ALE B3 § SU2HE gIe sl

A 25 Fo FEALEPL Hao) AT Fag KitA]K(Sigma Kit No.
333-20, Sigma Chemical Co. St Louis, Mo, )22 &Asldc) HA 7t 23 22398
0.1mt¥ 2|3l vlE4 ZFoA LulE BE $UAZ &, ethanol 0.2meo] L3512
th gzt EERS W%y ¢I8A 0.5% triton X-100 0.5z Wi ¥hgAlel
0.5mé% H718le] vortex 3ttt ©0]A& 37C $RoM 5EZ wHSAH LML S
¥ FFFE V1B 3wl HES stadth FAYEL e HIHAHE &
BAlgt Edstod,  500molM  FHEE  FFs  FAHAY EELU(Sig
Triglyceride Calibrator, Sigma Chemical, St., Mo., 250mg/d¢)& o|-&3}o] ] wt
A3 FUSHA BMAA FRES FFY ¥, AR FHEUL oigste] F4=%
g¥< ket
o] A F2Y 0.101& 3 H5FolM LolE ZE $YAUF ethanol 0.2alo]
|AIA 0.5% triton X-10028 =9l 4 AHI} S KitA]ekg 0.501 Po] 58
 EA1A 500mmollH FREES FAtich

3)) A3 U 24

2t AdYAdol2 87 AR Hzle] AYAlolY MR, AF F/Y % Ao] &g
= S3T Z23e ¥ 29} Pk 1Y FF HAR 14 HF AF AL Mol &g
= 4 AYIA KA Xo| & Kolx] stct.
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Table 2. Body weight gain, food intake and food efficiency ratio in rats fed

leek and leek kimchi.

Control Leek 2% Leek 5% Leek Kimchi 8%

Weight gain(g/day) 3.25%0.51 3.26£0.64 3.04x0.59 3.45+0,62
Food gain(g/day) 16.25%£1.35 16.12%£0.77 15.17%£1.33 18.04%3.00

Food efficiecy ratio 19.99%2.41 20.14+3.37 19.94*4.06 19.41%6.01

Table 3. Tissue plasminogen activity of plasma in rats fed leek

and leek kimchi.

1U/m1
Control 7.725+0. 371
Leek 2% 7.767%0.171
Leek 5% 7.855%0.017
Leek kimchi 8% 7.857+0.025

2o} ¥22AE He Ui YHOIMY th YHE 23W A o F7E
oo} 82HQl xjoj= gL}, tPA: fibrinogeno] thrombinol 2)8) fibrino® &
IH F iy o)A S §EAIE HARH FRo R 2% G3leS tPARAY
& F7MAA 7L ohel thE ulA]Y] E3o] AL L3lstA ri Rojxch
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Units

Control Leek 2% Leek 5% Leek Kimchi
8%

Fig. 1. Fibrinolytic activity of plasma in rats fed leek and leek kimchi,
Fof £3XE 9 B3 YoM HEelt oz yjuzl Ef

A3} 3 e} 5% AT th2ol uls) §UPeT Bl Ui
227} B21e] YAOIMS 8 Selol Tzt Atk @ 4 ek,

83 B¢

i
ok
o
ne
9,
2 e 4

Units

Control Leek 2% Leek 5% Leek Kimchi
8%

Fig, 2. Fibrinolytic activity of euglobulin in rats fed leek and leek kimchi,
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Bxol HXIE WS N9 YA HE F euglobulin fractionghE 2|3t
DT B YA YoM At 3 2%, 5%2} ¥ 8% Y FollA tiRFel u
3] =A UEbdch ulebd £330 Az gL d¥S F1 ¥FUA 94 F

g nldtin ¥ 4 Ytk

0.35

o

= 2

o N
T T

Control Leek 2% Leek 5% Leek Kimchi
8%

Fig. 3. Euglobulin lysis level of plasma in rats fed leek and leek kimchi,

&ate] ME Z euglobulin fractionhE £2]3}e] thrombino] 23 &l =&
28 43 S AN BE FolH 23 BTt &4 UEikta 555 2xollA
5%2 ol AUSFE A velton, F3AXE A FolM 71 A Ueikt
thp €0.05). ol& %37} A &3lgol F¥& vjdcrhe 9] ZAzfst YAsh:s 2
o)z, o]Ro] R o|2le Zxo] YRFH AUe thE P&l ° BlsS 571
Mgtz & 4 vl AAE Axg BxY LA4Rst A Lilsol VL v}

t W2 20t Adch
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Table 4. Hematological results of whole blood in

rats fed leek and leek kimchi,

Control paals A TR
o Ea o Kia kv i oa s
WBC( X 10*/L) 8.11%£1,50 8.03%3. 63 9.53+2.89 8.801t2,93
RBC( X 10'%/L) 7.66+0,37° 7.73%0.75°  7.33%0.38" 7.12%0,29°
Hgb(g/dL) 14.56+0.40  14.54%1.13  14.13%0.72 14,1010, 49
Hot (%) 42.21+£2.03  41,73£3.53  39.83*2.56 39.97+1.63
MCV(fL) 55.13+0,78" 54.03*+1.16" 54.3d4+1.60"°  56.23+1.59°
MCH(pg) 19.05+0.49"  18.84%+0,60" 19,29+0,57°  19.82%0.63°
MCHC(g/dL) 34.52+0.83°  34.86+0.54°  35,5+0.67° 35.310,76™
RDW-CV(%) 14.82+0,76°  16.55+2,18°  13.54+0.58”  12.55%0.54°
PLT( X 10°/L) 1023.9%121,5 1097,6+125.4 998.5+159.6  997.4*74.5
PDW (%) 20.26%0.68° 21.06+1.10°  20.26+1.08°  18.81£0.70°
MPV(fL) 7.75%0,70° 8.88+1.83"  7,05%0,28% 6.46%0, 34°
PCT 0.80+£0.10°  0.98%0.25°  0.70%0,12™ .64£0.05°
Significantly different : P<0.05

3o} FRAANE LAY Y FA94E oy A} 30X 2ol RBCA}
th 2ol njs] 74519 oL}, hematocritX] 2} hemoglobin¥tar xje]rt ¢lodct. rw
x| s £33 Foll A PDW, MPV, RDW-CV Fo| tix ZE4sldch o2t
A2 njFolg o FHUX| el $59 M Ydded 48E nx] UL

& ¢ 4 ek
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Table 5. Cholesterol, HDL-cholesterol, triglyceride, GOT and GPT of plasma in

rats fed leek and leek kimchi.

| leek 2% leek 5% leek kimchi
ontro

442 ANZE sHaR
Cholesterol (mg/dl) 140.5%£32.5 134.5+33.6 133.3+14.8 153.4%x39.4

HDL-cholesterol(mg/dl) 64.9%+18.0 64.8+19.7 51.4%+10.5 53.2%16.5
Triglyceride(mg/dl) 140.0+42.4 119.3%49,1 129.2+22.3 147, 7x27.3
GOT(U/L) 234.6£79.4 212.8+62.4 254.2+45.8 213.0%62.0

GPT(U/L) 67.0£23.4 91.4%36.6 78.5%22.1 81.1%27.0

Rzeo Ha7xe) Aae VA WF AYZAY GOT, GPT +2oe ofPd Jarg
ojx)x] egken, ol $4F tia Wol AAsitels soltl AAriAlel Qe

& Az o= AL2 AR™C)

Table 6. Liver total lipid, cholesterol and triglyceride concentrations in rats

fed leek and leek kimchi,

Gortrol leek 2% leek 5% leek kimchi
ontro

L ko o Kok 8x’d 2|7+
Total lipid(%) 29,75x8.15 26.15*+2,96 27.35%5.16 28.03*3.98

Cholesterol (mg/dl) 6.9614, 47 5.83x2.7 6.87£2.74 7.02%x1.71

Triglyceride(mg/dl) 61.01%£49.5 82.9%45.12 63.51+35.1 77.5x£19.1

o} $2UAE AT YA 2 EA2
£ U223 Aolsh Qglom $iox, L3AAex FE ANZE A Uchrel §
2g ulxA 4ee g4k

Y22} cholesterol, triglycerde %

ASaMEls € OISME2 g /s8R
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.ol gBAEC, FEAL 204 (1982)

R4 - IFY, ©F obdyRel AsEs) VIAAYR, Vol. M, 395 (1993)

TIAFeiR 7, TIRAPYAEAT L, A Y&uka}, 508 (1980)

. PRARR, B, RSB HETE, 838 (1985)

HA4 - AR - 2, ok NEAEY VBT BAAR] VY A7 I
23okE]A], Vol. 20, No 2, pp. 117-122 (1989)

A, U2y, $23EEY AL A U B uWE SUGH, B3y
E2488)%], Vol. 27, No 5, pp. 813-818 (1995)

Astrup, T,, and Mullertz, S., The fibrin plate method for estimating

fibrinolytic activity, Arch, Biochem. Biophys., Vol. 40 p. 346 (1952)

BE71 - ¥8H - 23] & A dAEANE, APAA], Vol.5, p.203
(1995)

Aot - e - MY 5, W AAlRY, 2EAL pp. 207-208 (1993)
Folch, 1., Lees, M., and Stanley, G. H S., A simple method for the

isolation and purification of total lipids from animal tissue, J. Biochem.,

Vol. 223, p. 498 (1956)

AMaIls EIISHEL e/ s8R



NZEX X2

U $371 gz 4E5Y nAEs 9%

Ba7h Bzl oty BBEE Yehiz] ool wel $5o HattsHo)
2 Aoz Uy 2 a3 Ao uizt YoM F3o FE J|xRAL
712 stedch

dns U5t ¢l 250gramfele] BArz] (S.D. rat, male)oll streptozotocing
40og/kg?] H =2 citrate buffer(pH 4.5)o] o] Foslact 3dF FTEAelY =
gl Aol A xjdste] Yto] 200mg/dlo) ] FETHE DT AT HPol o]
gstadch o] @i (50ute])E 3FL2 o] tRE, WhoiZRE, BxFFHIIT
(F310%3871) 22 slgct. HUFTES 4577 AN AEste 58 8 A¥
AA Y] FESol ulastd W& Astdch. 2 FAA2 izl v T
7o B2 28wolgon, FuFFPNTE R 69% HEELES Eddl
Zh £59 37 GeFl] HEUFE FIRIIAY FTHLE GAREANSE B
ol Zo] oldr} AlEE, AHEE ¥ A 1x Aot FUY AAE Fch
olo] wizl ¥ AFYolNE YO8 FFo| Py oPEy 2l AREI BY
71zl Tt A& Algstaxt el

ABATED s R OIEHES HEY /S8R



2. P35 o Psiial 3

7l. A&

¥ (Alliun tuberosum Rottler): W§tzte] thd A} herb® di| xjujisjo] Algoe
2}, H25E udAEe Z3A, AdA, ssH, Y ABAz 293 23
GE Aldel st BF, HALE WA s E, @A) &st olcia i
Foe EASHE Sued, sY XY oy NAEE4d #ZIE M
3ty 3 ajA[F 42| B-carotene, chlorophyll, HIEIRI Ci:= 7§ &hats} &3}
& uvehdcta ez glct

T ol ¥l BY @ A7t o|Fojx 2 AUrt. kHE dosle el F
€ FE7] o|8L2AM o7 Ydog PAEE REVS0] MR vo] ZAFHAAN A
EU a4l Y Fo JleolE Xagichs ol 53], A)d ars; ubge o g
712 54 3ol Gl il 4EE ReVEY A whgo] FUelo] FHo
dojutn o] o olxtxog MAEH it x|Wo|L} F2l7|Eo] BAYTL gt A
A olf HEULFoRHE A2BF RIS 3 EHaAF  guxAe

superoxide dismutase(SOD), catalase, glutathione peroxidase(GSH-PX) 52 &4 &
I ulEAA FAAZ vlEY C, tocopherol, seleniun & 7}x|3 it}

whebd 2 AP 32 in vitrod} in vivoolM o] #atsl W 3wl walE X
stedct.

. In vitroo] A 59 gars} &z}

< Aol AHEE ¥53E ZsA] diFdoA BaE(97d) RosM dutgdEy
ole AFF A2 E o]§3td Paist- gy MY FHAAZREFE o] 8314
1=
1) 243z #59 guid 2

THAZY 32 E& FA vt methanolE 80T AN BFEFIZANE A&
dto] 3AI1H4 3% WiE J1E FEY ¥ otz 40ColA rotary vacuunm

evaporator(Buchi Laboratoriums Technik AG, Rotarvapor RE -111, Germany)

R :2xo AEATIEIIZ L NBHEL WY/ s



i

2 Zd%ET t}d hexane:methanol:H,0(10:9:1)2 2 £¥3l3 dichloro-
methane, ethyl acetate, n-butanol @ 89 £oZ AEEY3I F rotary
vacuum evaporator® 7 ¢} ¥ &slQrt, o33t JA L Fig 1.0 L estact,

Freeze-dried bu-chu

extrat with MeOH
(refulux 3 times)

MeOH extract
| Hexane : MeOH : H,0(10 : 9 : 1 V/V/V)

Hexane extract H0
l CHCl3
| |

CHCl; extract Hz0

I EtOAc
[ )
EtOAc extract Hz0
I BuCH
|
BuOH extract H,0 extract

Fig 1. Solvent extraction of buchu

2) Alge guid 289 52

ANE ¥ BAAHAE FEHEY 2L nmethanol, hexane ¥ &
g 7tA GujE ol &3t Yoo FAHAL AT Y Ty Yyog
dol thE BufE olf3td FAEEAZ Fste ol de ojgEHR
Tl & HEoAHe F39 iy FEHEES 2317 ¢ v24 o
methanol -8 Jdo] & E712] AZEYsAL A8 Lujd FEE2 482
TEZZ2F S 100g0] th¥ methanol F&EFe 8] 23.8822 4 7Y &
il BuOH #&8o| 7.4g22 A FHx] woten| t}Zo| hexane FHEZA 6.25g°]%
on H0 $& 50| 3.25g, dichloromethane $+&80] 2.15g0]1 20 ethylacetated2
o] 7 Aol 0.95g0] 2Tt

ot
L 8

32
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FFo AFZATEI = L Ot

3) 2 gud &5 by Fe &3

(1) AuxE7L &3 ¥

Lo &0 A& = Hayase2} Kato(1984)¢] =Hell ulel linoleic acid
o tidt AarzlEstE ZASgEel. &, 50ml cap test tubeo)l linoleic acid (Sig
ma) lg& ethanolol] -&3JA]7 0.2M phosphate buffer 25wl& 7}8tx Zhzte] Kujd
4228 1 83|40 e} ethanol E phosphate buffero] 0.05% S =2 &34
27138t %8| shaking incubatore] 33 60TColA] 57t incubationA]| 7| WA AA|Ho=
POVE &33tgich Incubatoro] ¥ WgAI §AL 30001 EYAFe] &3 thE
Aekel B} NaCl 2g& 718t ¥ dichloromethane 25ml& 713 $&3%13 31%S 250ml
212} flasko] 2231 acetic acid 25wl 2} X3} KI€ 9 1ml& 713} vortex® 187t
A EEol & F Uol 1027 BA8IGlc oo SR/ S0ml& 715t 1% A
£4& Ao 3t 0.0IN NaS0.0:2 A3t 2t A2 33 HiE HEE
stdon thet #2 Aoz Ailsidct

POV(meq/Kg)=SXNX10/1inoleic acid®] %% (g)

dr o

o2

S:0,0IN NagS0;072] 4Au]%¥(ml)

N:Q.0IN Na;S0:032] FH 5=
(2) DPPHol &]%} free radical scavenging H2}e] &#

Bloisoll 2]%t wWol ulel &AFsteitt. & DPPH( a, a -diphenyl- B -picryl- hydra-
zyl) 16mg& 100ml ethanolo] %1 ¥ of7]e] 100l FHTE Estod whatvan
filter paper No.2& ©]-§3}o] 2% F o] o] 5nlef YA HE2 AEE&Y InlE
TYY F 528nooll A FRFEE FYSHeAch
(3) gujd F&F2] total phenol el &3

o F&82] total phenol 32 Hammerschmidt®} Pratt(1978)2] ®¥hyol wlz}
ZAsladc}, &, guld 55 FREYE 0.1ng¥& 2% Na, Coy £ 2.0mlo]] i50]
3 28 X 50% Folin-Ciocalteaue regent 0.1ml& 7}3ld Al2o|A 30&3
incubationAlFl T} 750nmolA 8] FHEE FHAB}3 chlorogenic acidE HEFLE
8l total phenol ¥} Ab=sloic.

b

HE2 g/ s8%



4) §oid F&89 ¥4 a1z

(1) 2patetErte] Wizt

SHAAR $3E wpethanol, hexane, dichloromethane, ethyl acetate, butanol @
S8 F&3%le 2 &34 ulg} ethanol E= 0.02M phosphate bufferd] 0.05% %=
2 £38]A]# linoleic acid emulsiono] 8713} %| shaking incubatorel] @3 60°Col
A 5Y7 incubationA]7|HA ZAA|H LT POVE &A% A= Fig 2.2 Yt} Fig
2.0 B vl9} Zro] ethyl acetate®, hexaned W butanolZoj|A] 3}ats} F2i7}
EA Liebntct

Ethyl acetate®ol+= phenolic compound, hexaneZo}= A -carotene @ chlorophyll
o] BT EAINLE FF £ old FAUE] i AMNE Uehle Aoz A8

X ojAch

250

200 F

POV(mea/Kg)

0 { 3 , 5
Incubation time(days)
—O—Control ~a—Hexane —O—Dichloromethane
—&—Ethyl acetats —e—Butanol —o— Walter

Fig 2. Peroxide values in solvent extracts of freezedried buchu about linoleic

acid emulsion at 60°C,

_.59_
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(2) DPPHel] 2]3t free radical scavenging Z3}

Haol ‘gofd AZRYES] DPPHoll &%t free radical scavenging EE SA %
ZA3}= Table 1.o] Uehfgltt. DPPH| 9§t $% F&EEQ free radical
scavenging .} ethyl acetate > hexaneZ> butanol%8] £ 28 & LUEeh}A
HarxhEvte] Addoixe 2 ZAE UeldE ¢ £ AT F3o Fusane
3o Az LAY VAT U 4+ dddch

Table 1. Free radical level(528nm) by DPPH

Reaction Solvent extracts

time(min) Hexane Dl;:&l:n? aggt]gie Butanol Water
0 1.594 1.594 1.594 1.594 1,594
5 0.579 0.998 0. 462 0.772 1.279
10 0.501 0.912 0.393 0.731 1.112
15 0.483 0. 869 0. 354 0.705 0. 906
20 0. 461 0. 845 0. 320 0.689 0.883
25 0.453 0.821 0. 304 0.676 0.851
30 0. 450 0. 806 0. 300 0.668 0,842

(3) goi'd $&59] total phenol ¥3

AMEA da] #Xxo 9= phenolic compoundst= 152] phenolic hydroxy
group TjFol| ¥hi3 E& TATHYA, 7le} AcjEAE AYske 43, A &
3 4 271 Fgol 3ty AP S JIxivt gl weldq 3o gadstiate] ddl
=AE F%) st & F&FY total phenol VS FHY A} Table
2.9} Zolth  Total phenol3tEe] 3L  ethylacetateZolld M4 &tz
dichloromethaneZo|ME &2 LIE}RtOL} UnR| hexane®, butanold, EZoAg]
total phenol ¥ FAIRE o2 Ueiylth ulepr ofe] K59 AZEYEY ¥4t
3G 27} ethylacetateFollA] 713 w U™ AL H3o EH¥ phenol Edo| 203}
A 7198E v glovt sistEas 219 hexaned] total phenol §fo] W
50 gREojle chlorophyllo]Ll B-caroteneo] F3-9] AtstE 2ol F25IA A4y

& AlApsla gl



ANaEd: 2

Table 2. Contents of total phenol in solvent extracts (unit:mg/ml)

Solvent extracts Total phenol contents
Hexane 0.079
Dichloromethane 0.114
Ethyl acetate 0.148
Butanol 0.077
Water 0.062

th In vivoolA o] §3o] 3pats} #3} &3P
(1) 323 % A%

A% 19.5-21g 7k3¢] ICR wouse 3 130nt2] & AHFEME (chA)ollA 23l
At RPARE HolBA 7T VAo A F URP, FF 2% AL,
B3 5% A7MolZY A IF2E ol ¥ 2EY 6ule]4 ALS§ cagedioll Yol
1492 27 dAEA 58 438 A7 FA, ¢ W ufRe I o o
WaAzphEe] gae FAsAch
Mg 7105 AR ASeE 738 FIBAL diets vjd FIFsALen AFF
7heke i 1y '?-‘r%??}ﬂit}. A4 ExE 20-25CTE RASIASH 1241 24

1

Yubd -2 Aol ntel &Asteic

(L}) Total dietary fiber ¥&F &4

F Mol ¥k Prosky Tol &3] /g +HH AACH L2 FAsld=d ARE
47} 1g A apstol 500m1 flaskol 213 ¥ phosphate buffer(pH 6.0+0.2)2} 100 u1
heat-stable amylase(Sigma P3306)& Yo boiling water bathol] 3087 Fof AEE
AAXZcE Ad2o2 WztA| 5| 0.275N NaGHe} 0.325N HCI-E Alzl2 Y2 5 %z
100 21 protease(Sigma P3910)2} 0,3ml amyloglucosidase(Sigma P9913)oll o wtA
202 60C shaking water batho]l 30 F2lt}t 0.5g2] celite(Sigma chemical Co.,
St. Louis)& Zo} 500C H}ZoA 3A|Z HHAA FAF A8 & crucibled
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o] &3] QM 95% ethanold Yo HAANH & LYL 78% ethanol} acetonel T
AHtEA ZAdoda Al ¥ ZAE §oldle crucibled 105T ovenolld A=A
3gstdch o] F 270 500C 2 547 YHAA HE PSS P32 N
2] 271 micro KjeldahI'§ 22 ©¥d #UFE FP3le 2z FFhS +3tddrh
ol ] Ad Algt Rehd AlEE ALATE L ACACHA HARE LAFRE o]
g3t} Alxtstodct

Blank=Blank Residue Wt.(g)-Blank Protein Wt,(g)-Blank Ash Wt,(g)

Sample Residue Wt.(g)-Sample Protein Wt.(g)-Sample Ash Wt.(g) % 100
Sample Wt. (g)

% TDF=

(th) 4lolajz

o] AZA] A FFo] £Egtao] 228, ¥Eo] 14.33%, AYo| 4.24%, WA
o] 22,06%, total dietary fiber?} 34.62%% LlElxtong o|F a8 dle] energy
levelo] FU3IA Table 32 Zo] Uehfodrh AR Aol 2PLE thi] ARl
60C YEAZ7|(Vision Scientific, KMC-1202D4N)2 ARA|H W% RusidM ZF

stadct,
Table 3. Composition of experimental diets {unit:%)
Ingredient Control 2% buchu 5% buchu
Casein 20.00 19.56 18.90
D.L-Methionine 0.30 0.30 0.30
Corn starch 65.00 64.21 63.04
Cellulose 5.00 4.31 3.27
Corn oil 5.00 4,92 479
Vitamine mix, 1.00 1.00 1.00
Mineral mix. 3.50 3.50 3.50
Choline 0.20 0.20 0.20
- 62 -
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(2h) 48 559 4 @ A5 23

A¥ F22 3t ule)¥ desiccatorgtol]l Yol dry iceZ ui3AlA slE3tded, 7|
H ¥ EDTA 10mgd] Y2 3cc FAIE olgstd ARl APHAL ¥iE B
A7) dEsZ2 72 ol Fuig} AnE TP 232G golule] 0.9% 2] MES
2 3ol g2 g $& AAS2 AAdxE 489S AAYL 5 FAFE FA3 -7
0T Yol BashdaA Adystact. b =, 4%, u|F, Az, ¢, 28V &3]
o 0.9% A2 Ad+2 Ao A AAY ¥ wie 2 whozs DUt A
¥ 4L 10ColA 4,000rpne 2 1087 WM Eeldt] e den, -20Te|
A W EASITE

(uh) T3t mFoly 4rEt BEY &3

@ Agatste] 5%

dgo) mE 2tz 3 ZAoMY AYMHAEE FAsiAch F, AAAHEY
ZA2 Ohkawa 5(1979)2] uly-& o]L3}o}, thiobarbituric acid(TBA)&} HI-g3d}=
malondialdehyde(MDA)2] #l8}& &ZAsldn FEELYeFZ= 1,1,3, 3-tetra-metoxy-
propaned A}E3tATE. €4 ZF 0.5g& 1.15% KC1 €9 4. 5mlojla] FAA A&
0,2m1%} 8.1% SDS 0,2ml, 50% NaOHZ pH 3,58 B.A%E 20% acetic acid 1.5ml, 0, 8%
TBA 1.5013 cap test tubeo] W3 ZFHTE 4olo] HEF FBAJHc) o g
& 95ColAM 608 WHEAIZ thE ABEoAN &l AFM FFRT Inlgd
n-butanol:pyridine(15:1, v/v) 5ml-& Y3 vortexsle] WALz (4,000 rpm, 10
min)& 3L F L2 RI)8015E 23t 52molAM FFEE FPstAch old
standard®+= 1,1, 3, 3-tetramethoxypropane(TMP) & AF&-3ldlon 23 Iy E&2F
Mo thdA]# malondialdehyde(MDA)S] o2 Fatslct,
@ WA sty &%

chiz) ol carbonyl 8- DNPH(2,4-dinitrophenyl hydrazine)& ©|&%} Oliver &
(1987)8] ol &3l ZAslATt. F, 1.15% KC1-& Yol FAYL YHE F 800%g
oflAl 10&37 YAEelstz o] A& Lowry 5(1951)8] WHo2 b s FIT
T} 3 9ol logo]l HA 2718 U3F YA Yurl Aq7lo FUERY 20%

_.63_.
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TCAE 7}ste] wiwid g HMAAI| L 10%8] TCAE Yol tha & H o HAdAzc) 3}
Lhe] Alg ol 2N HClE ¥ E o2 shutolls 2,4-DNPHA 9} 713} 25°CollA 1412t
Yx|stEA wbgAlZITh %o ThA] 20% TCAS 7ls) 8§ AA|A|F|Z ethanol}
ethylacetate?] EYo2 AMH¥ ¥ 6M guanidine® Y 7Is) Z3§A|7 370nnoll A
E3=9 2E &3 stddcl

Q B3t TaA9 B9 3.

€D Superoxide dismutase(SOD)¥&Ade} &3

SOD(superoxide dismutase)¥4- d@e] “Jefolq pyrogallold] =}FAtdlel &%t
UAME o] 83 Marklund®} Marklund(1974)8] #hd& ol &ste] &3t &, 1.1uM
diethylene triamino-plentaaceticacid(OTPA)2} 55.6mM trizma based {3t ¥,
cacodylic acidg AH§3}e] pH 8,28 R FF! buffer 6mlell TRF 0.1g2 713] 3
¥}5ted tubeol] s Y3 3,000rpmoll A 287 WAEYSIY AF5YS A A8
EA AMgstgct.  Buffer 2.95mloll Al 0.05ml& %%t £4g 2.7m 2|3} 10mM
HCloll &38]¥|o] 9l 6uM pyrogallol(at 25C) 0.3mlE 7}8}e] 420nmollA FH =9
HE &Astalth S0D 1 units 12 U pyrogallol®] xHEAtHE 50%7bx] o3}
e 83EE= FAe ogo2 slgr}

O Catalase@do] &3

Aebi(1984)2] Wojl 2]3)] 50mM Na-K phosphate buffer(pH 7.0), 7|22 30mM H,0,%
A3t AZAS 3 240nwoM FF=o] HHRE EFsch iAo E J|AQY
30oM Hy0,89Y th4lol] 50oM phosphate buffer(pH 7.0) 1ml& 7}5tx ol AL 99}
SUSHA o] FREe] WHE AFsidrh. TaY YL 1EEQL Luwol s KOS
Balja)F)e Ao RS 1 wnitoZ )

® Glutathione peroxidase(GSH-px)¥4l 2] &3

GSH-px®] ¥4 Lawrence2} Burk(1976)2] urol ol3] &Asigdct & &4 ¥¥ L
CSH-px7} H:0:& A ASHEA £H]H GSHE VHUPLE AVAFIEd] YLy NADPHY
%S 250mM potassium phosphate buffer(pH 7.0) 0.6ml, 10mM EDTA 0.3ml, 10mM NaNs
0.3wl, 10oM GSH 0.3ml, 2aM NADPH 0.3ml, glutathione reductase(500 U/ml) 20.%,

7z
i
.
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FF4 0.60l8 o83t 340nmol M ZYstgich ofwh GSH-px 1 unit 1#3} 1 xwol
NADPHE AtEtAl7]= B49 o2 FY3tr)

& A &3

Lowry 5(1951)2] ®}®o)l &l bovine serum albumin(BSA)& HEEThAE 2}.8-3}of
s gg FFstAdch

@ Total gluthione¥tsr &3

ZF 0.1g2 1ol®] phosphate buffer& homogenizeRt Z1-& HUAlEz2]dle AHFAS 3
¢ chE o]E ANEE AMS3tAch AR 0.5m1& 2|3}e] 4% Sulfosalicylic acid&
0.5ml 718t thg 1023 ¥t} oA & 2,500rpmoll A 102 5t QYAEjA| i
359& 0.3ol |3} Disulfide ReagentE 2.7ml 7}3te] 20& 3t X3 ¥ 412nm
od FR=& &3FstAch

® Collagen 8k &3

Collagen ¥&F-2 Woessner(1961)o &3t o JFHYsidct. &, AMe AHFos
ule) d vjule] AW AAB}L acetonelE ©E A % chloroforn
methanol(2:1 v/v)E ¥XA|Z] ¥ o] =AY ZH42 AT} 20% NaCl/0.05M
Tris-HCI(pH 7.5)2 FAEAZ the 10,000g014 1587 ANEe]E AlA 432 ¥
71X 71t} 10.M NaCl/0.05M Tris-HCI(pH 7.5)2 4TolA 24hrEQt zhl 2% 5
10,000go 4] 45% &< Y2 AlA 43S salt soluble collagen FEER Tl
)AL FFH4E HAY ¥ 0.5M acetic acid®  4CollA 24hrFet zhit F&3ic),
40,000g01 A 605 FQF WAl A|A A3& acid soluble collagen $F2ER 3l
AAE BES non soluble collagen FE2E2 %t}

collagen £ $1§ IS ES 2517 913 6N HCIZ 110CollM 24hrSet 7}
FRAA 2 RN ES HUstolld evaporation 1 6N KOHE FAlZich o
A Z2F42 2nlo] E|=2 5} pore size 0.45un2 o 23tc},

hydroxy prolineol 2]¥t collagen ¥& FHL Zzte] 7M=F3&E 2.0mle] A soln
1.0nl& H7H813 202 T 2o WAR thE B soln 1.0nl& H7I8ta Ao 5

AMBLMMEDIE & ISHS2 e /s8R
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B Sob yxgich 7ol iy C solng 1.0nl HIIQ the 60TA 202 T
incubationA] 71t} o]uw] standard®¥ trans-4- hydroxy-L-proline& AHE-3}%len
2" g FEIMo| cthAlA hydroxyprolined] $o2 FAM}gT}. Hydroxy-
proline} & 112 U0} collagen® 22 ThA| #itstsch.

<A soln, : 0,7% Chloramin T/15% Methylcellosive/0.5M Citrate Buffer pH 6

++B soln, '@ 19% Perchlorate

.+C soln. : 20% p -Dimethylaminobenzaldehyde/Methylcellosolve

® TAAz

AP A= peanstSEMO R EA|SlA o, 7z} o[ %] {2442 one-way ANOVA
(analysis of varience)@ ZAlste] fe2do] LAY ZF$ p<0.05 $=FollA] Fisher’'s
least significant difference test2 2331t}

(3) AlEus o A7) FA HH

ICR moused] 17t B30l E FojstAA AZwE Y 7] FAL HE S
of Table 4, 5 ¥ Fig.3ol Yrehjgict.

Az sto] QoA 271U 7R E 5 B HIL Mo|Fe] tiRFel Hl3] FH3| wiE
Z718S Uehictisl 4a7isiele 2 FETZY FAx7E Qe 6ol 5 ¥
2 M7} Ao]2e AMFo]l &A Uelten sAuzmlols 4 Z&ZY R4t A
th. 1070g=jole tiRZe] MFo]l £33 A Ale|ZHrt foFos A &Y
oo 127§dol thRFolA AFo] FA®] AstE WHH FF HIt HolZeMe
A2 vy 22 KA} 3 A A6l dlojME AlFAet AA|s)

= 78kg Bt}

).

J
L]

mﬂ:

y

-
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Table 4. Body weights of mice fed leek diet (unit:g BW)

Group
Control 2% 5%
Omon 24.104 * 0,407 23.917 + 0.802 23.881 + 0.599
2mon 27.181 * 1,269° 38,511 * 3,935 46.110 = 2.011°
4mon 41,462 * 4,886 43,726 + 4.951 41.891 + 4,799
6mon 47.783 + 1,930 46.044 * 8,150 58.475 + 7.324°
8mon 58.545 + 7.985 55.859 * 7.234 63.425 * 6.824
10mon 63.593 + 8.181° 52.767 * 6.676 54,218 + 8.000**
12mon 44,843 * 1,557 48,953 = 5,908 59,099 *+ 5,105°

Data are expressed as means£S,D, (n=6)
*=p;fferent letters in same row are significantly different at level of

@=0.05(p<0.05).

70

60

50

40

30

Body weight(g)

20 f

2 4 6 8 10 12
Months
~a—control ——2% bu-chu —a—5% bu-chu

Fig 3.Age related changes of Body weights of mice fed leek diet.
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Table 5. Organ weight

of mice fed leek

diet(g

BW)

Group
Control 2% 5%
Liver 2mon 1.892%0. 085° 1.829+0.182* 2.519+0, 237°
4mon 1.669%0, 221 1.629+0,.164 1.856+0.193
6mon 2.218%0, 243 2.079x0. 363 2,565x0.717
8mon 2.4040. 350 2.212%0. 446 2.774% 0,288
10mon 3.019%0, 349° 2.418%0, 411° 2.390+0, 315°
12mon 2.014%0,191° 1.790+0. 259" 2.279£0.134*
Kidney 2mon 0.444*0,057° 0.592+0.030° 0.677+0, 083"
4mon 0.719%0. 069 0.727%0.046 0.748+0.175
6mon 0.747%0.092 0.753%0.078 0.763%+0,072
8mon 0.743%0.064 0.704%0.116 0.768+0.132
10mon 0.839+0. 087 0.811%0.134 0.786+0.113
12mon 0.607+0.161° 0.723+0.081" 0.836+0,075"

Data are expressed as means*S,D, (n=6)

®°Different letters in same row are significantly different

=0. 05(p<0.05).

(4) F-3l0]9) 23} oo} Asheix) L
(7h) 23t wRolA el x|We) e
Fig 4., 5.0l& Qo] THE IR moused] 213} Tfolrjel x\yzfaizte]l AEg
TBARS @aro= Uehigich Zoldel TBARS WL e APZslel wheb 1 o)
Frlddou 7 2E] KA Aol Ushx Yskch Ty M¥olNe 2
B3 A7l R, 5x ¥AHI AlolZo] tizTol ulal RelHo TBARS Yol u
ofch. mebd 5% £3 AsAolk A A4S st e vehd),

HE2 Hg/

[=]
s

at level of «a



(Lh) Zbt sl Foll Ao whide] 4t

Fig 6.,7. 0= ¢i2lo] t}2 ICR moused] 42} ¥|Po|A 2] protein carbonyl Zt& U}
Epfoich ciAlzd F $A4Y gdaa xR 2pEMEe] AU e #ei
7ol 2)8t A £AHe £A4%) & 4 9l protein carbonyl ¥ 2 XA Ab}tA
BPHE Re7IEc]l el Az wbgdte o]&E AP LEA protein
carbonyl compoundZ} HAHI ol A mIe AA  AHEEEAU
hydroperoxidel} malondialdehyde dE.T} M= dojytria gich # AgolM thy
Aol stslol glojME 73} ¥E RFoN o] FMYel el 2% FF HIIY]
F, 5% H3 A7lAolZo] thzFel ulsl o W& & UEehisith AMolZ3te o]
7t 3A Jelkttt, 53] mfolA o]zt xteolrt A Uetddth oje #&F &of
Solals ol 3atsl B o Ao gyl

350

300 |

250

200

150

100

nm MDA/100mg protein

50

i n

0 2 4 6 8 10 12
Months
—e—control -&—2% bu-chu —a—5% bu-chu

Fig 4. Age-related changes of TBARS contents of mice liver fed leek diet
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nm MDA/100mg proteln

Fig 5. Age-related changes of TBARS contents

ABS 370

200
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Months

—e—conltrol —a—2% bu-chu

—a—5% bu-chu

of mice skin fed leek diet,

Months

~@—conitrol —wa—2% bu-chu

—a—5% bu-chu

Fig 6. Age-related changes of protein carbonyl values in liver of mice fed leek diet
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MNesH: 252

ABS 370

Months
—e—control —a—2% bu-chu ~—a--5% bu-chu

Fig 7. Age-related changes of protein carbonyl values inskinof mice fed leek diet.

(5) aparst HAA Y A

ZAME UdY, F2 2yos e Aefrt obd BAEHU ciAF o E
free radicalo] A =Eu] o)@|§t free radicalo]] &J3F A3}y AEAE AMAA A
oo =fole P Aol e Ao HuFojAn glth driFHLE AEE
ety AEA2RE S BEII] 98 radical& £AH ¢ e yAastAL
garzt TaAd o3 AAlE=d =37t APHo ulet o] JeEol AstHrin
et Abash g Jje] AAHE LA HH superoxide aniono] ¥ o S0D2] AH-go oz
ute o] gt zjAklgAR ARECE  AA3gAL catalasel} glutathione
peroxidase®] 2h-g-& Lo} B3} AtAZ F3lEe] S4& £ASHA Hch AdAlee
gttt g4 ooz HlER] A, C, E, Se § ¥ W4 FUAI A &=
FE MRE HI3E= e @93t drh. A P TiAE o 32 ou
ol HFEl AR o]lE FAALE il AR F Y= BPNL Fo fElY)
At BAE BIstec FHLZ AFAY tEo] UdF St

K-3
L
=2
=
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i

a, Superoxide dismutase(SOD)¥A

SDe UL E HuUHsLE B3I EAZA AW HEAA F shol
Tl SOD W32 Fig 8.0f LIElE ule} o] tlzFol Hlsl 2% ¥ YI} Ao} 5%
T3 7t HolZolM RejFes 4 ¥l AA FriHALH thREe] F¢ 471
Y7i2] Bdol FUslichrl & Fo2 Hashe F¥E AR 2% ¥ Fib Aol
5 §-3 A7t Aol At 67/447tA FIksichl O ol¥2e MAs] LAt
Aoz ietytch A, 2% ¥ H7b HolE 5x ¥ HIL Aol Aolg foxt
t WA =A okt

250

200

> 150
2
°
«
a
O 100
[ 73]
50

0 2 4 6 8 10 12
Months
—e—Control —a—-2% bu-chu —&—-5% bu-chu

Fig 8, Age-related changes of SOD activites in liver of mice fed leek diet.

b. Catalase ¥43

SEolA catalasers ThFE2 B7] |3] 23 Yol wol E=list= whd o], 4
B %olE 2 o] A}, ofE FAY catalases haen groupo] H/gH¢lol &
2|81 2t subunit= NADPH g #xte} ZAYs|o] HA2 el slojgct, ileolut
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NEEA :

9

dadelo] FEAL o HMFAAL FAARHE subunitrt BIES B FA
"} catalase: MAtEGFAE T3dle] B3t HAE FA3IL 4 FoAY A
o] Bo3te] 78| peroxisomeoilA] Uit level®] ZH 3 specific peroxidaseZ
A Zg3ict & d¥olMs Fig 9.0] Uehd vie} o] chzFol vl 2% 5 F7t

Alo]Z3} 5% -3 AL MojFolM fHoE & F4L WP UrhAR ol
Z%E ofdY e 12709 7HA] A &Hog Ukt o] S0Dol| 3 FEY it
$45 B3} 422 £3417]7] 1% 2413 oly|oleln Rejuth. v, 2% 3
A7t Aol 5% T3 F7t AolE AlololE FAHQd Aol 7t LiehtA] fgtct
40
30
2 20
8
10
0 s L
2 4 6 8 10 12
Months
—e—Control —a— 2% bu-chu —a—5% bu-chu

Fig 9. Age-related changes of catalase activites inliver of mice fed leek diet.

c. Glutathione peroxidase(GSH-px)&4d

o] X498 713A-& glutathioneglt)] in vivoollA] free glutathione2 GSSGR.Tl= GSH
24 2213t M EZu glutathioned] 1/32 -SH groupE 713 c}E EAHE, ¢E &
o cystein, coenzyme A, -SH ©h3 = -SS-FE2Y ZHslo]f &zjFict. GSH-pxe=
kst ol Wr-gste] GSH7E GSSGE2 Hrch oM &2 RS viehdio] AR, ),
HoHEe 43 E, 2HAE Yl o] AaEs FAFANEZAN iisteL] e
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N2EXM: T

peroxides53}E uh-ggtcl o] FAkx 4719 subunit® Elo] 93 Z} subnite & A
o] Seo] WA o] qlrt, MEujols GSSG7} GSHE #UX|+ mechanismo] &)t
GSH/GSSGe] H]&o] &A RAIS qlch Fig 10,0 Ueht vt o] 5% 5 A}
Alo|Z, 2% %3 Hy} Aeo|F, R ¢£o8 F4 BHo) fFer A Ftst
Qi=u] o= sobojl oja) HAH® AL E B3t L2 FHATII] T 2xA Y
o] 7]zlolals & < 9l total glutathione contentZ7toll 2J3] glutathione

peroxidase® 7 Z71519 & Zojglxn AlsHcl

200

GSH peroxidase aclivity

Months

—e—Control —a—2% bu-chu ~a—5% bu-chu

Fig 10. Age-related changes of GSH-px activites in liver of mice fed leek diet,

(6) Total glutathione ¥

Fig 11.0] Uehd niel o] 5% F3 Hob Ao|@&> 2% ¥& 37} Ao|2> =3
o] ¢92 total glutathicne o] ZIIE|gitl. B3], 5% T3 HF7l AlojFely 2
o] & Zow Zytsigir). Glutathioned glutamate, cysteine U glycine2Z o}
F0]2 tripeptideZA] T} F ¥t s}l E3} networkingsdle] 3fAtEtaQl wojol
Bojgict, wielnl E9} o] Arst AZEE thA] ATl SR JUE 3 Se,
H]E}] By E % glutathioneol] &]&A ot}
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Fig 11. Age-related changes of total glutathione contents in liver of mice fed
leek diet,

(7) 3% collagen ¥}

2%, Su¥-FAlolE 197 Fo5HA mouse IHY F718A collagen, AH}EA
collagen, &8/3 collagen ¥ total collagen?] 3¥akg Fig 12,-15.0] ERJC].
AP F7tel met 2E FF collagen ¥o] v P o2 FI5 ] AolZE
ol oA Aol Uetylrh iz ¢ dF Flol ulel B84 collageno]
dA3A F7hslden 3 A7t HolFe Z$ B84 collagend] RFL A F
7tell wiel Aol F7lstA] efgtovt AEA, HBIHEAE collagen¥B2 AP F7lo)
meb fstA Frtstdn 53 2% §5 Fb Aol Frhgo] ATt
Collagen A 3§ re] 70-80%F xH3led] uF #7719 FS wojd 3
¥ 7H &8 collageno|t}, Collagen half-life’} Z7) mjiof ‘-3}o} Haixl
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B4 gsie} sta ZAgel il AdDet Fulst oplsla 9lrh. Collagen F2hf
EE At tie] 7taE ¥4t collagen 4F71 Ml Collagend 2] 7ta¥
8 43R A)A o|FojA)n 53| collagen 7taidi= 8-83}, Eel3d - #Y
H AdRAHe F7HE xaAcin <A o). 22E Jha Frtel ¥t collagens
BLil= 2AZAHE do 4 vk ol 2 5(1998)¢ BIrell &3HA collagen
o] 447128 2ql pyridinoline?] ¥gFo] glutathioneo] 23] ZAMHcin ich
pyridinolin& AT ZA o] £2 A shed] dIoN 7ha §do] ol o|Fol F
< Agzao]l YR z=usixy guast 2oEY o5 WY $& it Aey
ufe} Zo] total glutathione ¥PE= FF Hrle] wiet vl FrsigenR
F3o| Exfste o]f HEE0] collagend] 7ia BAHE sl S&HE ZLA7
£ #2e2 2oFc) wlebd F3E collagen Y& F718 At =3E A A4
7= Zeg xg€r)

ok
(lo

-

Salt solubte collagen contents (ng)

2 4 [} 8 10 12

Months
—-@—Conlrol —a—2% bu-chu --5% bu-chu

Fig 12. Age-related changes of salt soluble collagen contents in skin of mice

fed leek diet.
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Acid soluble collagen conlenis{ng)

0 h . .
2 4 6 8 10 12
% Months
—e—Control —a—2% bu-chu —m—5% bu-chu

Fig13. Age-related changes of acid soluble collagen contents in skin of mice

fed leek diet,

Non soluble collagen contents(ng)

2 -
0 .
2 4 6 8 10 12
Months
—e—Conlrol -a—2% bu-chu —&—5% bu-chy

Fig 14, Age-related changes of non soluble collagen contents in skin of mice

fed leek diet
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Tolal collagen contents{ng) °

2 4 [} 8 10 12
M onths

~®—-Control ——2% bu-chy —=-5% bu-chvu

Fig 15.Age-related changes of total collagen contents inskin of mice fed leek diet.
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7k, AE

H2(Alljum Tuberosum L. )= Sg|Lfe} Atolo|lq xJAIEH= Alliundyol 43k 2|
28524 A B3(A. anisopodium), ¥relE3(A. cyanem), TrelM|BH-3=(4. cyanem
var, deltoides), AN|B4H-3(A. deltoidefistulosum), Fw|{3(A. senescens), =4
3(A. splendens), 4t H-3(A. thunbergii), Al Y3(A. sacculiferum) o} 9t}
(1-2). A7) SYFE 11H7HA]oln K5 gt} 87]71 QlojA] ©o]& F4E
B 2EE& UEEH olgs] &S ¥ ohel TidMEe RY, ¥, 7%, ok,
A9, Ay, 24, g, KA, FF Z&Y, AL Bk, AT, EPUEE ey
F2e a2 o83 9rh3). FF& Ao dfet FEEUo] FTHY Hoh
gl, ¥HAYEL LR adenosineo] WHA i1, otFrirle] [ojdle ELY AL
A4 sl= 1,2, 3, 4-tetrahydro-B-carbone 3-carboxylic acid -&5o] B iaso] glct
(4-5).

H3ot FUY alliwe] oheat gt ciside doligEds U QelF Je
of tigt A7} olg]olA doik6-9). Ko thallr= I3 ATHA ArHA}w
Buge] Qe ARoln, tiFuU Mol AH|FEE= leekol FAt Fiohe 2JHolA
A xpe]7t 7] wifel del3 YE= e Ao odHct oty & AFN
v FAFE7} vehils 84S dollBEI oF-& W3lJ] ¢i3te] LUAEA o
Aot o] 22 14 9 2 ZAAY oA Ex REAFE &Fsidh §I| ke
A7t AR oz gwydo] ke Bt Ae(10), T2 alliundo] &3te
F3o| AYN G PEeS BrI5l7] f1ste] AYPHULY fdez xEHA e ¥
% dihydrotestosterones-S(11)7} 5471 Alojol 23l ZARE=A] FE I}
stalch

U AyAds 9 gy
1) A&

2 Adel AgY F3E Fd AslA diF dold 332 £HU(19979 59 24)
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Ae U SAAZSD BUL ¥ ¥, -70°Col RUshEA o) AgstaT),

2) Superoxide Dismutase(SOD) R-Apd/ge] &3

5422 ¥ 122 Hste] 10019 50mM AAZBHSA(pH 7.8)0) 2J3)] &
AIZIF 8000 xgoll A 1023 AdEeRt ¥ 459 sk cii] AAEe 25 80
ul€ 7} SUSIA 2Ale] 4FAE A3l WA YA Yt chA] ¥FY
< 718} BY3] 200012 Pt AlHEYo2 LGSt soDE AL A&
xanthine oxidase/cytochrome C ¥WH2o®2 SO0 FAIEAHEE &A3lArh  Xanthine
oxidaseo] &J3] AIAH A superoxide anionol 2]¥t cytochrome C&] B|HU&ET S ub
L2 Fole AlZ9 ¥ S0 9§47} 1 unito]l I ReR slo] A9 e g%

unit® EA]StA

3) Mx uje

Hepalclc? M| X (mouse hepatoma cell)& 10% fetal bovine serum(heat and
charcoal treated, FBS)& %-§-8}+= alpha-minimal essential medum(a-MEM) wjj=z]
oA ujersiact, M XEE 138 M Eu)e plate(55cm?, Corning)ell 4l monolayer®
AtEF stHen, MgeE W C0; FEE 37T, %2 FA AT

4) ¥ SEY A%

2 AHol AS AHFES #ARHE, AYAOlE Fo] 37 A 17 F¢ 2
Ful AR (Chow) & AFst] BFF-Z712E 71 F HFA|Fo] 19+1. 580 EEd}
A& of, fAUYuiA|Y(completely randomized design)ell j3] HF AlFo| A3t
=& 7zt 39 6ute]y oz AEZLE vrddoh iz Fele £33 AR
o2 AIN-76 MolF A FstAdon], ML AIN-76 Aojo] ¥-3F 2% U 5%& 3
71 R3HE7 ARE 87 AT U2 9@ AEFY Ao] 244 Table 19]
vehodrt, A2FEE AACTY(9)ol mhel At H2& F431den Aojo)| At
Al oA,z Ao J¥ato] tfxA} 5 YUSEF casein, corn oil, cellulose
8 g =A@yt
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Table 1. Composition of experimental diets

Ingredient Control 2% Leek 5% Leek
Casein 20.00 20.00 20.00
D.L-Methionine 0.30 0.30 0.30
Corn Starch 65.00 64.21 63.04
Cellulose 5.00 4.31 3.27
Corn oil 5.00 4,92 4.79
Vitamin mix." 1.00 1,00 1.00
Mineral mix.? 3.50 3.50 3.50
Choline 0.20 0.20 0.20
Leek powder - 2.00 5.00

DICN Vitamin mixture (g/kg mixture) : Thiamine hydrochloride 0.6,
riboflavin 0.6, pyridoxine hydrochloride, nicotinic acid 3.0, D-Ca
pantothenate 1.6, folic acid 0.2, D-biotin 0.02, cyanocobalamin 0.001, retinyl
palmitate premix(250,000IU/gn) 1.6, DL-alpha-tocopherol acetate(250 IU/gm) 20,
cholecalciferol (vitamin D3)(400,000 IU/gn) 0,25, Menaquinone(vitamin K2) 0,005
DAIN-76 Mineral mix(g/kg mix) : CaHPO; 500, NaCl 74, K citrate monohydrate
220, K.S0, 52, Mg0 24, Mn carbohydrate 3.5, Fe citrate 6.0, Zn carbonate 106,
Cu carbonate 0.3, K103 0.01, NazSeOs.5H:0 0.01, CrK(SO4) - 12H0 0.55, sucrose 118

5) AUEES A 9 A2 23
AR 717 28 ¥ oel22 2)9]F desiccatorZ F5& ulAZ ¥ ARNM "

& M3t 2,500rpn(4T)o1A 1583 YA Helsto] e Felstarh ALt
2, 9, 2%, 3 52 A2 st 0.9% WUYNASE WAL AT AT & £

AAL 5 BAGE FPE o}, FA GAALoN F& FHstdch Y3t 7
-70C Ao BushaN Aol AMgstalth

(F o

6) quinone reductase(QR) T A¥de &3

Hepalclc7A X & 10% FBSE -85 a-MEM wix|o)l A ujdsigict. AEZE MHZw)
o} plate(100mn X 10m)o] 3X10Y/mts =8 EF8t3 48412 w3yt o, $58&
uo] 23X SAJZR ARE 0.05mg/nt FE2 BIIst 2413 o wjPsta
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o). uwjoo] @2 E W ujx]E A3 phosphate buffered saline(PBS) 22 10wt
2 23 WrEs}oe] Aaich Plateo] 0.25M sucrose £ 1méE 78I, cell
scraperZ o] &5t M XE 438}, ultrasonic cell disrupter(50W, Kontes )¢
A AEE FAHRsiAch ME FUY(cell extract)E microcentrifuge
(Eppendorf 5415C)ollA WAIE2](10,000xg, 108)% ¥ 43S RELFG} <
WaAgar Ao ALgstert. QALY L Benson T2 WP(20)ol uwi2p, 2-di-
chlorophenolindophenol (DCPIP) & B YA 7= A EE £3st ety REL
gMHe 187 2AasLE FH=o DCPIPY wmolar extinction coefficient(2.1X
10 o) 28 BYE DCPIPY] Rg A4sla, TARHEZF AT AR
Tty 3raks ZA3led nmols DCPIP reduced/min/mg protein 2 LIEhH ATt
W ek Lowryd(21)22 FA3olch

P BEAHN L FUIEY] MEALABYES FA5H] flst] B71(L

bo9)E 0.1g & 2]51o] 3ml 0.25M sucroseflo] Yol A E SollA FAXY ¥
9,000x g, 2087t YAl Eajsidcl FA] A% oL 35z, o716l 0.2812] 0.25M
sucrose£ ) © 2 A3 0.1M CaCl, & B7I3la, 3087 93 flolM L3 F o4
15,000x goll A 2027 94l Eelsigrt. &4 4% A4 Y F ® LR <
WA gaE el Abgstach REABELS AXo] chsiMel 22 PPLE SR

ct.

7) B8 Ma|x| 7] 430 Az arylhydrocarbon hydroxylase(AHH) &4 ¥4 &3

7} £829] a7) & & 10848 ice-cold 0.15M KC1 - 0.25M potassium phosphate
buffer(pH 7.25)& Zt& A3 A7) ice-cold 0.15 M KCI - 0.25M potassium
phosphate buffer(pH 7.55)& 7}3td Polytron tissue homogenizer(PT 10/35,
Brinkmann Instruments Co., Westbury, NY, USA)E2 TFA3tn WAHEe] (15,000 xg,
158, 4T)3tdch 45 o 25l AHHEAYE2} b dar ZFo AHgsiale
o, AHHEAYA 2 ThiAgale 242t NebertB(14)] P2t Lowry5(13)8] gl
wtet &3 stadct.
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8) B28 M2jA|7) £ Mz testosterone W dihydrotestosterone?] & &3

gako] testosterone(T) W dihydrotestosterone(DT)% & T/DT(*H] assay kit
(Biotrak, Amersham Korea Ltd, AM-&) kit& o] &slo] &Asidct. &FL kit I
27h MAR wie] whel sasiden, PHdE QA 2 AE FEAM AT
gxo tlYolHZE 715t &1, WLTtAZ CloUdE2g 2 g,
1m1 28] assay buffer® ¢l Al&o] tracer 200ul, anti serum 200p1S& 74813 A&
ol AAA|Z THE ice-bathollAl “32ZtA]Zt}. Charcoal suspension 200ul1& 3§ 7}st
o 12,000xgolld 1~1.587 €4 ¥ chEF AJE 500ulel scintillant
(National Diagnotics, Atlanta, Georgia, USA) 10ml-& 75l 4% F¢t s1ES}
= whajpa ™ o &4 ¥ (radioinmunoassay ) & AHESHACE

9) ztg¢] BAIAe]
E AdoA goln Azte] FANE|E SAS computer program(15)S o] g3l om
AY Z EE "ER} E2oxE Fildn, AEZT BFY FUAY zo|E AF3)

71 $)5tod ANOVAE £=333}31, pd0.059=FollA] Duncan’s multiple range test& 4]

ot Az g 2@

1) %1718 Sopf-AHEAd o] H}

Bzol £¥A7E SODFAEES E 29 Yrh {3 $EFESX A +HAIA
t]A| 2 © 2 superoxide anion radical &A%’ de] tf¥t xanthine oxidasel] ¥4 A
sfo]l 2 oigko] glalon 3] 28olA] (1600unit/g) 8 7H Hagdo] &2 Re
2 UEelgton £ga7|7t 271848 S0 AaAo] solxle A2 ey ¥
2 oy 54E7ix] AWFe2 w2 g Uehie %Y MARES
superoxide anion(0; )2} hydroxyl radical( - OH)&} Z2 4At2ZF & AASAL A8l
£ zhgo] QtH13)E Raolsel Po] & SOD FAHE & viehidlct

>
O
B
=
toh
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E 2. F$H¥A7E §39 S0D FAHEA (unit/g)

¥ A)7]
23 Y 34 49 54
SOD-G- AL A (unit/g) - 1600 1357 1318 1292

Uaw: 97, 4. 15, 3% : 9752, 4" 97526, 52 : 97. 6. 18
SODRAAFAIEAY Y &AL AFEFA(1995) ol utel 33,

2) B22] Wigtg32Eo] HZu) quinone reductase(QR) /el w2 F%
RREF2E0 AxYY Ezfste g *7il°l QREALZFO] A ‘% w3
3}7] 915} hepalclc7A|Xo] AEF = R2ol ety FHEZ 0.125
~2.0ng/nl FE2 TS 242 wjFE Fol Q :g,/a g &3 73t E 3o Liel
A oute} go] Baloio] Aol 0.25mg/mlol ] oA ME] RIBYE F
771 Reg dehych oty FBRee deEEY &3 shsdel vhe &2
o2 A=W FEAES AX UFFEA) HAY Yot e Aes ywhdrh

Table 3, Cellular QR induction by leek extracts

Sample Conc(mg/ml) Relative QR activity (%)

Control 0 100
0.125 97
0,25 127

1 t t
Raw leek extrac 0. 50 134
1.0 161
0.25 143
Blanched leek extract’ 0h50 el
1.0 158
2.0 138

* Leek was blanched at 80°C for 20 sec, and freeze-dried,
Leek powder was extracted with 20 vols of methanol,
and the extract was evaporated to dryness in rotary evaporator,
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3) ¥7E d23A1Z B3]l R ¥ AHHEL ¥ Hs)

F371 BA oy ARELAD REG 9L nlAeA] A3 ¢33t 42
BHE ez 8730 FRE 0% 2% 5%43AA th, AVNES RBYES Y
A= Table 421 Uth & A¥ A3} ¢oh LBy £33 HJ} Fo] BFE RZBAo)
o Hog FrHden 53] 2% 5% Hst Aol 21(75%, 87%)>AH(18%, 38%)>u]
(35%, 8%)59] ¢£o2 TAYAYo] Frlsh= ZYS BArh o] A2HY R ¢
AYEYRE FY=EE R inducer7t Eafshes Zlo| Haxol t}g VAR WtEAY
B3zel Hol e AHHRY FEANYE Hristdch R HAA ¥z 13
M2 AHH B2EPE 72 FHoE AN AR, $% AFolMe F9 2 W3E Y
EhBx] eglch  o]et o] o]zl AF e sigh ARolM AudgE
(procarcinogen)] 33U YYo=z A¥o] VAH 1AHLA(AH)E A=)s}
© Re2 el #3771 delPAELRNZA AL dxY MR dE ez ikt
"t} nH=2] diallyl sulfide (DAS), diallyl disulfide (DADS), diallyl trisulfide
(DATS), dipropyl sulfide (DPS) and dipropy! disulfide (DPDS)% 4$] organo-
sulfidesE2 quinone reductaseE F-Edl= ZHog BT dTH9),

uhse] 788 diallyl sulfidet ¥3t3oz §5d WAL A5l R
L2 HAE9oy CYP2EIS YAl CYP2BlE R Edle B4 o) g HAow
S HcH7, 16). Diallyl disulfide®} allyl methyl sulfideX CYP2E1-& 2] 3o
E APz oo aAE WHHe ALo2 BIHATHIT). FHE WERE oX
TRE QYU AIN AMgEFe] HAJ Y W Sk G Fo M g
o] gl ZHo® BIEHAUCTHIS),



Table 4, Changes of QR and AHH activities in the organs of mouse fed leek diet,

Organ Group Relative QR activity Relative AHH activity
(%) (%)
0% 100° 100°
Liver 2% 58 + 15° 43 + 23°
5% 69 + 12° 36 + 14°
0% 100 100°
Lung 2% 136 *+ 70n.s. 67 £ 19°
5% 109 + 18 77 + 19®
0% 100° 100
Stomach 2% 176 + 30° 105 * 25n.s.
5% 187 + 31° 123 + 37
0% 100° 100
Small 2% 119 £ 1n*® 104 *+ 19n.s.
intestine 5% 138 + 22° 94 + 27

Values are Mean * SD,
Values within the same column with different alphabets are significantly

different(p<0.05) among the groups by Duncan’s multiple range test.

4) 2 testosterone T

T3 B35 ez 8F F H3F 0%, 2% 5% FA8le] AN o €E
testosterone(T)¥3-& &8 A} Table 52 Ptk FF3Ho1 o|7l EF tes-
tosterones Tolli= F2 AU L FA| dgkert BHEY 44X =< dihydro-
testosteronex =5 ¢ Ao uFE Aoz yYeluch o)y VAL 2L} 5%
7t #&dM B FARLed, F 7] k&M e Xolst uasA] gotcl
2o ojstd Agdeelut Ay wciFe] Yol dihydrotestosteronels =7}
223 g st Ao FFHCH19).

Hx7l % dihydrotestosterones 5§ W= 7|3 cisjre= thSal 2 ¢
71A] 78 E HAY 4 k. £ £33 Ao fdEol et Fuin|AdFo)
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#l 7HedS Y AoldfRdEe] BIEES FAsl BU VS AL EA
HF AgZ2ole HEE W& 4 grl. nix|gfeE  testosteroneLEHH
dihydrotestosterone® Ad3l= HAQl 5-alpha-reductase?] o] F52] AHEo
o3t JAslo] HF AHE0E ZTEE &I HolAls ZAE Y 4 A} 2
AFA o HF testosterone’sTols FYE FA QYLHA dihydrotestosterone
T dyAog Y Aoz Ueht 3ol 5-alpha-reductases A3ldl= 4
&o] &zt A2 F3Hrl

Dihydrotestosterone(DHT)2 testosterone(T)7} 4t¥H el T/} A FulEls
5oLt wE ALY ety ZZoJM YHIZEgoz FH|HI] Mo dihydro-
testosterone 28 HE|HcC #HZT o], T2, AYPM U F3dAo] iy B4
o] &olx I Qe ol Aot T2EY B4, il Hulel FFE ulXn I
AYE MA ke ENE 7M7) afoltt. ditos Jalg Yol 3t MUt vl
28t 2 FAFE0] ol AP g HIRY U EC]l Frh(20-21). FYA
ool delg FEshzul oA ulEH] Av|2o]=(endogeneous steroids)e] ¥
Bus FRHAE UBAT AASelA Qo] THE TEE Vo] ZAY ML
$th ATl MANT G O B 2R AUz MGAE YASHe Zo] =
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gagdel WEES dEAos SfF, €2 U HAEY ge2 AYE A 42
BA7E 2AcH20).

2} YZo]|A testosterone?} dihydrotestosteroned] UL £&F, Ad, rlojg}
sampleg Y w FEH AA2Ao uel tiEn, o= ARt Z¢
testosteronel] ¥reko] tz}z} ofxtHc) o 108jAE HTh APMUAE ouist= £
tlog Alo] 3fHg {7 HFENE AAYFE viFE Zo] Wasiy, QLRI
HlA S dihydrotestosterone £ & Y& RS AYsle Zlo] dRsiciy yzd
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3 HEZ2E prote] JUBAE sk A7 4ot Ao HridHcl

ng
o
o
!

Ples & SIS i/



NEEA

2ol

Table 5. The testosterone and dihydrotestosterone levels in mouse plasma,

Group Testosterone Dihydrosterone
{ng/100m] plasma) (ng/100m]l plasma)

0% leek 10.52+1,53 61.39+37.74°

2% leek 9.81%£2.68 n.s, 15.40£7.2°

5% leek 8.98+2,25 14.17£15.15°

Values are Mean * SE
Values within the same column with different alphabets are significantly
differently different(p<0.05) among the groups by Duncan’s multifle range test

gl & <

43 A E e B2E 0%, 2% 5% Aolo] Wlsl 87T AT F, 74 A
71 S0l A oy X EEAQ R PUSAY B Fo] 9l AHHELAZYS
[t REAH L H43BDEPY ¢o2 FEREI 2 Ao Jelgon, AHH
g2 23 volXE R Aoz #4asddch 53] s REL Al HHl
ool 144 A Aol zAZ BAFC £27} seof cfste] LeuAII F ALR o
A™ch 23 Molrt 4F 9 ¥F testosteroned] UIolE IAA FBVL FA= WU
91} dihydrotestosterone¥3t&-& ZAA|F|= Zlog Lel} HFAo|rt AgMLE
owils 2= A& Reg JgHch

nf, 23 & &
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A14d A4
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) LeutelolA Rie A o AFd AMgEH A JFFAEY FE A
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A 2 A B2E o]&3 /1FZAEFEL formulation
1. %3 7}EAE9] formulation

BagA AU £ dEe RE JFAEE Helsld 3 224 F& HR3iA
olo] dAE =tz BHAAE B 1559 FF JFAFEY g

formulation& 333}gict.

7}, B3E o] &% 71FAF2 formulation A}
1) 354 MzAH

D AZRERE o| &Y YFHU(WFTF) recipe X AZFH

P22 A P wigs 9 Az2I3PS 13} Yol A2IHLS GBI
fA s 2% Mg AN L3E 5EEUE 7Bl ¥sHE Azsta JEERA
g Bstol 23 ¥3rt32d { 47188 R8s
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st JEAE Az E wl, Bojg FUAY 727} A Y A2 Ui
th HAH(EAY, 27, F=8F) F/RES $5E% e 3t fo3A Aol
Agch oMz ¥ £ #3477 FFH e Yrisdch

W AFFES Aol WEHRE AZY FE E 404 ERo| UWiFURY
a1y ﬂrMW47H}%—~%ﬁaﬂiEamiﬁ°ﬂ 53] Az 227l
Reg Byrie et

E 5& EWF(80°C, 20x)Y F5E AEsq WFAL ARAL we BB
Iojct FEE WIF I (2R 7€) BB E © M & FUA
1ZEE Bylon, F2EYE o FIMAFF 71T 0] HolAle ¥ rct

r-{tr

¥ 3 AREFE o]43 YSdH Ans3 54°

Az 538k (%)
BV 0 2 4 6 8 10
2% 3.0 2.8 2.8"* 3.5 2.8 3.2
27 3.0 2.5 2.2m* 3.2 2.9 3.3
regg 3.0 3.1 2.9™* 2.9 3.1 3.5
Fro] 3.0% 2.1° 3.0" 3.9° 2.9° 2.3
7] 3.0 1.2° 2.5 3.7 3.3" 3.9°
Az} 3.0° 1.9° 2.3° 3.5° 3.1° 3.5°
3475 3.0 2.0° 2.5" 3.9° 3.4 2.5
"5d Ay, dedreds 133

il 0 _— 2 3

2% 4.0° 4.4 5.0™ 5.4°
=71 4.0 4.4~ 5.0 5.4

Fedg 4,0 5.3"* 4.3 4.4
&y 4.0° 5.1% 4.5 5.4°
=71 4,0% 3.8 4.9" 5.5
Az 4.0 4.4™* 4.9 5.0

FHAHIE 4.0° 4.1° 5.4° 5.0%

72 AP, ALY 139
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S 4.0 4.1"* 4.6 3.8
%] 4,0 3.7 4.8 3.4
&7 4,0 4.2 4.3 3.6
Nz 4.0* 3.9% 52" 3.5
FUHINE 4,0% 3.8* 4.8° 3.5°

*7A gAY, BHANLYS 139
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F38 o8 el e vyt H2IHF L E 63 Hrh FEMEY zeF
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u‘l’m; (A3 g BAYY $3E WSS9 €7l colloid millofA T The Y
7H2} W)
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- 96 -
AMEEX: 2F2 AL L ANSHZL L /8T



P 2ld BA ZF5A Z2¥ ¥y | ZEYY EH=E
(g) (g) (ml) (Ag750)
e 20 27.9 25 0. 069
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E 11, 8959 =4

Aq 8 2£0% (g)
2 100.0
A 1.2
Z2AAE 60.0
Vital gluten 20.0
K-300 2.0
Ho| A 0.5
2 =) 4= 55. 0

¥ 12, AFARAY AFEFE

\ =TS K-300

D-&u] &< 55%

RIAMZHE(F-4=) 80% cfFH 30%
el EB(F4) 18% ] FQUx] A 5%
BT i YEE(R4S) 2 - =2y 228 5%
Ze| M- A G AEHE 4%
apetz|ulato] AHIZ 1%
WaRae 358 olet #ote
4% o) w0 MY At
Ao FHUNEAZ ARSI AL AHEe EANPAZ ALRED A}
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E 13, ¥37m1&L dey vy =4

A s 70 60 40
nja) 23 70 60 40
A 50 50 50

SN 100.0

ZA4g 1.2

At 2 60.0

Vital gluten 20.0

K-300 2.0

Ho) A 0.5

* Y715 100ge)] thit §-3o) As)al

5 H71Pol 50go)std B9 WEF Aol & HA koo 6004 miE uEo]
HASA FE=EATh AJIM AFe PYH LS Eejaolz AUE HHY o Yo
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Ao wM3 BA Zos Frle 3
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de2 AAsAct
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UEhiAtHE 14). &, F3Y7H0|
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VEE ZAPEIHE 15) 32710l 60gd of 71y $ULEE o]F MY 7=z

=
322713 . 8 B
70 30.13 -6.96 +21.24
60 30.99 -7.83 +24. 21
50 34,21 -7.55 +24.89
40 38.95 -7.34 +25, 65
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150 1.5 37} E]X| 2 EHo] El= Pato] Lty 2T
160 1.0 7t ]2 Eo| el ¥ito] LiEld 2E
- 102 -

NIEX  FFY ASAMaI s € IIBNES HE /s8R



NEEH:

2z

S2EE AR st 2vtA RRIRE AYsiAch ¥R} FF= RAE
DSt A 4 43ty W W 78 $REe ZES dx §™2 10T, 2
S8 120C E& 130CE st A7 ulES Welstd §% 4qA03 F3ELY
W HAHIE u) st E 17). &, 43 |E(110C)& 4, 6, 8 o= ©e
A2|slz draing 287 ¥ the, 23 £EK120T)& AAsidct 23 /%
SEA S Yuto] EHOZ FAY ANOR stgon, Ui 4, 6, 8FEUH 22 6,
4.5, 3.02olgth. ey 23 fuZio] 62U B¢ VR Jejst £3HUH
2% 2 gotch gxb fuAIZ0) 683t 8RS FeE BF Juslgen, 53
7183t g-g0] VAS FolSdr}t. olo] Helsled 2 FHLEE 130TE 3o
ZAAZY w33 JEURLS SoRIA stk e AEE BRI
BEyaol Uik, $HIAE of¢ ugich webd AZRKYIFLS FLAH
ZRAZY ©&xe] ZHolM 110C dx /%Y 68, 120C ojxt #% 4.58°0%

T

T

2
o

p

o] AFSEMA] ZH( &) i
AAREA ?P(-.-o eE FRALANH(E) FHEYY 73t
4 6.0 X 23] SEA
6 4.5 %2 QPF
8 3 0 O°¥i ool:i

derdel 29 @el o] wEeiwel usied WS WolUolE FE ol ol &
& povTE g 450l Utk ARAY 4z zge
Qo] Folte e BRI 1he Holth ol NFLE stof AR wiolaE
187 ge ZHOT sto] PYYARE ZUsidrh VHY Y EUaze 24
¥ 193 guh BEAAT HIES ZAY A AX wo)A 102 VE s

hﬂ}ﬂl

(lo

]

o
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MIE7 718 wodch B8 Ad7] 22 E 209 Zo] A3}
AXY AxFHPL £Z blo|lAF ®A MER, 2 The EUYAZ ARE she

oz pEdch 2 3FL 23 29} Yk

I 18, AZ wolAas] =4

A Hjo] A 1 Hlo] A 2 ol A 3
o} 3] 7} 1.0 1.0 1.0
a4 8 2 3 2
= 50 50 60
MSG 30 30 30
e X =3 15 15 15
Aol Al B 1.5 2.0 2.0
L8 AR 20 20 20
£ 7] 4 4 4
A 123.5 125 134

48y g
AX oA 60. 69
& A4 14.74
o}ujitat 1.47
Iupated 0.25
HPP 7.86

A RORTR 2.95
1= 2 2.95
B[ Wo]A 4,91
AFEY 3.93
¥atzol g 0.25
A 100
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F 20, AY7] &= =4(5.08 71&)

AL 273 (%)
o} 47.4
g 20
B Al 14,7
B3 14.6
e 3.3
A 100
EETIPS
: mxe|zt, 234 718, roldl & :
Roasting | o, 4Ag, MSG, AR, H|Z A& Ty Eld g
T THE ¥

!
40 mesh

)

Egam

a3y 2. AX yojAe} Bk AX] AR F

C pasd &Y gue 2RAA

Fey A5 Ed2 AAE ade A% 3RS 2" 33 ol HANArL

FBEE Jley FaAYS FAE,

NEA77 A 278
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AA=EX: 2 HSS g/ s8=

k-300, HolaE FA4ol TYY &
Bl2 Fastojor Bavel s LA Yok
F woiatgol Wash, YA YUwlel s sl @S Rol Fuhe

Roltt,



[ ZAeiE.z=pd8+ital gluten |

[ FA+(FAE, k-300, dnjx =% |

spraying

—

Iu‘lixil:ug
[ Mixing s

| mhay3 27 |

22}

drain

r
N

—
b
= ol % ] ok r_?_
e o.,“.. e} o off JDl
& ol

o]

a
2

B
—
o

€l 242 flow chart

K|
i o8
(I8
e
e
B
2
I
=
e

3 =5 + 2
s 2+ ol 71A9 oln], <37} glojo} ¥t}
5 10.0% o] 3}
A7} 2.0 o]s}
Atsl g7} 30.0 o]3}
Ef= A 84&
HES 12
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AzEX 2

FEAE F4 Ao 7 & e F49 7189 AZAnggolr). Az
o3 Ee FARTh: 71§ HujEdeE 4840l A"t uwatAd f8E A8
of EIHES HIbsld REF AHPRE ZABIYCL ol A% ALRE Wl
5% u] &2 F/EE HIIslden], EINES FPU|E 0.005%004 0.015%71x] 71
slgch E3 MARAL 5 80-85%, = 35-40CE stgct F 220 Lielt Az}
o} o] EAWHE o] 0.01% o|4to]d atzke] FI7t A AI|ZhE R Folx7t ¢l
o} 0.005%Q) = 65t FFEYE dAstact wetd (A EISHEY HA
T 0.01%2 AAsAC]

E 2. #YE AEAA & EANEY Yol o Abvjel Wy

EIHE(%)
A A7 HFE) 0.005 0.010 0.015

0 0.80 0. 62 0.60
2 1.30 0.68 0.67
4 1,82 0.73 0.72
6 2.45 0.81 0.80
8 - 1,02 0.99

5 UFY % 95 £ 2ZE X 23, 2o, UF ARIFHL Y 40) el

¥ 23. 30Ty 71224 (k)

Yt A2 R 30 50 80
= 50 32 5
U7 100.0
= 1.5
HPYAE (MYERAAEE) 7.0
Xanthan gum 0.2
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X 24, F-FuESe] 78X

2] & AL & (kg )
x| 327] 70.0
F237] 20.0
o u} 42.0
A3 4.6
¥R 0.5
a71g 0.8
A e} 3.2
HUIE 5.0
} 10.0
n} & 3.0
=n 20.0
3 3.0
3 7 8.0
1= = 3 27.0
- 3.0

| CEwyy | [ P34 9 43 |
I I
1 1-71'-’.5._15} l l -?-Jﬁli Ald |

o, B8 gy
(3. 0mm roll&2})

I ENEES

)
[ olxd% (15w rol1%ah) |
I
!
| HERY ] [ HERY ]
1 !
l Z A ]
l
[ AX AL Ex} | [ &% (soc, 2x) |
! !
[ X g | | g%d= (80C, 52) |
v j
l 25 | L =3 ]
( BFE ( REnE )
2 4 WEUF, RYUFY AzFH
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- Hyleke] wlE 713 W BeAA A
W7} 100kg T ¥ Brlgo] np2 3xE= o2 yhehyt uf 50kgo] 7MY M B
deon ¥t YAY AL Fee= Fxt QAT E 25).

X 25, ¥5 As1Pel ©E WFYY 7R

B2N7)al 30 50 80
Ay 53 6.2° 4,8°

g A . 5.7 5.9 s 5.6
ot 5.6 6.4° 4.9

Z 3 5.7 58 5.5°
3 5.2° 6.4 4.9

x U7 100kg® Eol7he #54 kg T
- WEAR ¥ aF 71EE 24}
WEAZ ¥ By 4 e 2R A3 AEF ¥y &
Ro2 UEloLHE 26) I ol KXol glol FHol fAHE Ao Uy
_!;_‘._

A2 3o =& ALY P olth

¥ 26. YA T B

z 2 ze3¥ g - 35
) 5.8 5.9°
e 6.2° 6.1°
o 6.4° 6.2
B 5.8 5127
3 6.2" 5.8°
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P OLE DS NEE:
g A¢ 7% ¥ AFTYS RFAPE ZAstAch WY RS
L

_!_"-‘-_
5% o|st2 fx|sloo} Lol FARA} et Aoz UHATHE 27).

o
fren

£ 27, REULF

o
>
Ar
o
ol
2
g8
rln

u|$EH 3

}
ﬁ-ﬁag(:wz} i » 60
3 4,5x10' 5.3x10' 5.5%10'
5 9,5%x10' 7.2%10' 8.5x%10'
7 3.1X10° 6.3%10’ X g
10 2.3%10° X = & =i
5) Y39

O A& 9 Azuy

- B39 AAez] 2

Ao Yy B-32E ZEE Fo 33 ¥F clF 8T E2 02¢ U F &
1& AASIE FESA(-70T)3l] AP B32F U2oN =Y F EJIE A
3te] 100C 14]Zh 70T 1A1HE AFA2RAA owillE AT F o Huistodrch
o, AR §59 BF &2 13.43%%r}

- Nl A2
MY $3E YR UilFol 2%, P/ Zol 4 A8 E HIISIA(E 28) WF
T F 59 35740C, WY 35740CH 2AsloIA 1A UHEAIYD F 7t2E w3 9]e}
< RPA08 th] 2xF WHAIAA B BYE wEo| AgEel Yol thi 49 =
A02 3x wWHEAZ] AL 200T ovenoll A 2087 i
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NEEX :

¥ 28, AwWA|=A] 27 Hrte

2= Control 2% 3%
Y72 &) 250g 245g 242, 5g
3 0g 5g 7.5¢
dry yeast 5g 58 og
a4 1%Ts 1%Ts 1%Ts
= ts Yts Yots
gz Y%7\ Ye 7H %7\
HE 1Ts 1Ts 1Ts
Q@ WA

Control, leek 2%, leek 3%2] vdo] chs) 1= mf-$ L} ~ 7= o9 F&9] TLHAR

BEHAE AAISIGA ojule] BeAAEE 28 5ol Liehigdct.

otz zt FE2 AUFol thyt A+F 1-oA 787 ARSI FA L.
sample #

1.

1 2 3 4 5 6 (

| 1 | | 1 1 ]
- Lh g ¢ F2
2. %]

1 2 3 4 6 7

L 1 | | 1 I J
oje e BE Q e £
3. A

1 2 3 4 5 6 7

L 1 I 1 1 | J
o g LE e S5

4. Ykl e) L
2

—
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5. AAHQ 71Z=
1 2
| 1 [ ] 1 1
of - vHY

33 5. R BeAAE

® F52A A3
B4 Az E 2900 vrialch,

{wean+S.D. )

H 2 3hg-ak(%) 0(control) 2 3

1. o 5.54*1,05 5.54+0. 66 5.4610.62

2. Y] 4,85%1.14 4,31%1.11 4.38+1.44

3. 5.15+1,34 5.23+0.95 4.85+1.34
4. oM =2 5.15%1.21 5.31+0.65 4,23+1.42+
5. 2utAql JI3 & 5.23%+1.3 4.85+0,55 4,54+1.2

s+ : Significantly different at 0.05 level.

Fug A2F RS BEAAE AAIR 23 controle] v]3] §-83 A
ERR] Qloton] 2% HFuge] ZH-e 3
daolct. utetd 5§ 2%F 715
Aol Ny =Zg
A& depodch ARkl wiel
glaicH ¥ 30). (P>0.05)

D]% 1‘“9_'5"_!- parameter%o{]k] cont

e HEY Sy

2
;H‘T“E'

AtzHrch, 3% 3o Ao
WAl ekokA| et cha whe

3 WA FAHA Aol

A o]z} 1}
rolz} Atk

e 2R e2
Agstie FoHd x
<.

TEgZel o

H 30, Fpuke] A7)0 wpE £EEY W (etel: HF£SD)
=) A 712
W control (0%) 2% 3%
days
19 39.9%0.18 40.710. 32 40.5%+0.97
34 37.1+0.26 38.90. 45 38.9+0.79
5¢ 36.4+1.78 37.1+1.23 38.240.23
- 112 -
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F3A7lo) uiel WHCE Zo| F7I7F HAAT A&zt F2HAd Aoje UNTHE

31).

¥ 31. $39] Water Holding Capacity(WHC) (o] : g H0/g Solid)

HZ A7 Control (0%) 2% 3%

WHC 1.22+0.02 1.24£0,02 1.25%0.02

F35 Ao A W) 37t fFes FoEUTHE 32).

32, ¥3u39] YpEy (B +8D)
2xE713 control (0%) 2% 3%
X3 1670+78" 1453 +49° 1215+62°

¥ 33 F3ute] Nz W3t

B xMTIEF L a b +AE
Control (0%) 76.85 -2.36 +17.94 26.4
2% 70.07 -3.89 +26, 67 37.3
3% 67.39 -3.13 +24, 64 38.0

L : Measures lightness and Varies from perfect white to zero black.
a @ Measures redness when plus, gray when zero and greeness when minus,

b : Measures yellowness when plus, when zero, and blueness when minus.

dE : V 4L} +4a + 4
P Standard plate
white standard plate (L=97 51, a=-0.08, b=+l.65)
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AAEEXM: &

E 34, F53A8e M7l wE Fx Hy (8= £SD)

FFANE

Control (0%) 2% 3%
days
1 58.3+7.2 75.7%18.3 60.7+11.9
3y 72.0+9.0 62.7x3.8 67.7+14.4
5¢ 63.7%9.6 74.318.6 82.7+24.0
6) A»

O A ¥ ARFTH
TR sz AM2IFFE F 352 1Y 60 LEhRATL

R 35. YE5Esawe] Jl2zxy

i 28 2k (kg)
CIp R 100
25 20

& 18

dry yeast 0.7

L5 0.7
27& 0.9

A& 0.9

whERE 5(40°C)+yeast+ 8

)
I 158 W ]
!
I e Iil—?—?l |
L Q?Fﬁ"*f:%—’ﬂ] ]

[ 19f yeast, ¥55F, $§E 234 Jou W15 |

l
[ 38 294 52 Akl |
!
Shrt B(AL FT g3 wpEgh FolA)
l
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I degasing(HlZo] o2 SEd) |

-—

[ 22} M F . 20-30min( B2 WFE W3 wpEy FoA) |

—

tiA] Acjol B2 el $70.6cm, 7E2 30cm, A &20cme]
A o2 ghE7]

l Qo] A7 uiE7] |
{
[ HBRYS TE ¥ 2cFoE HJ| |

I 7HUlE FE27] |

¥ 6. ¥ Y Az

WASEHoE Hoju FrFuAs R Y39 Holdfiol Mg FEY
AELE oA} Ao spgstirt. AdelRidel Fol dFHchd TUAY
g RYos WA Fol FEY 4 AEE WEL 2L I AXelth

@ #3 Frgel w2 FedA A
B0l 3arg WIHFE 100kgol] ohsl #3714 0, 20, 40kg& gol TS ZZ
2%, 1082 panelo] 3] BeAAE AAISIATL
Baguto] zg|zlyol WE/EE /MG AES WeAARY AZHE 36) ChEE
23l zloj7} galon Wile 2313 WE AFol A uehl AMER Hei
& AAtstdet,
I 36. YA dedA 2

%% ELIEAE S R e
Ay 5.1° 4.8

2 Al 4.5 5.6°
gt 53 5.4°

3 7 6.2° 5.9°

Z ¥ 5.5 5.6

* W7t 100kg off Sol7le ¥4 Hi
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i

7) ¥3E ol &% 71 A=

F3E A7 JlaE Az PP okt Ak &, #(96d §3) LSkes
ol HAY thg, EWRYE ¥ 1508(2FE 7€ 19.58) L 300g(LF27]E %)
o g TYstel 713§ FteiEAzI)oA 2313

T3 20887120l FAFLE Fod2 dAUAT Ao JF eI} % AL
2 RiEo], JF40] A Az ARFHUCHE 37).

E 37. 8371499 B3 54

F3H7i8} (%, dry base)

g,

Bt=E 2 B

7% 3.0
27] 3.0
e b 3.0
8] 3.0
7| 3.0
3.0
3.0
2

2z} =
EF4H72

T5E Ay, ¥

ol |wl|o oo | |R

e 1dg

8) ¥34e Az

O Az L Agy

- g3 ANe

Bl Aoy gAY AEL AHgEden], B2 B 3y ¥ b, A4S
 AHg3ta, 85C Bl 3027 WA ¥ 8718 AANR FEFA(-70T)st A
stelch #59 ARA o FEAY P dHFse] Frlslaich

- 23

2380 83 IS Ae=HE Us F3o ©7 38 BT F AF Hol=F
Aol thg H AlFol HA Y& wEL, 14F2 I7lof wel AE F 2E3E 23
tl, we] YRytaro g 383 o] 20%, 30%, 40%, 45%, 50%, 55%, 60% 7ix¢ &
2 Azsigon, zt y2¥ [ AePAle 59 APz HAlstdch
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F 38 AA Kg 94g Az ¢ wly Holl ch ¥ U
3 Hg)  WEI Fe) FEER BE(%)

400 1600 20
500 1500 25
600 1400 30
700 1300 35

800 1200 40

900 1100 45
1000 1000 50
1200 800 60

@ #53 54
2ago] 7|3o] AU FE= KJLE AR M, B, texture, FEI| =¥ ¥

22 B ANHQ e TZFEF AT

Q 2

22 252 oelste] /M 5299 FeAA 2HE F 390] Vel ol&
20%~35% 7122 $3sEMolq & TR 3o M3 o F 2HH=
gte %7)9)g 1A os, YIEE uo| AGEHE =UFEN BFILEY £t
A2 28g welstd AAldch I A BFaEo| ¥3H 5t} Po F o
2o ANE Qgon, ojFe UYL LPFAEE FUSIY HASHct =¥ F
28 2$E7t o IA uelkch mbd $3He TEL k=3 FIEE P

ch.
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NEEX: R

£ 39, tAFFE ol Y F2Y BAAAY (2EY HIEE FY)

TEE 7YY ¥ 23 I LEEHA

ol B398 (%) 20 25 30 35

1. A 3.63%1,95  3.38+1.88  4.00%2.05 3.94%2.03

2. 8 2.56+1.65  3.25%1.85  3.69%1.97 3.50%1.92

3. Texture 2.88%1.74  3.06%£1.80 3.81%2.00 3.44%1.90

4, ZR| 3.38+1.88  3.31%1.87 3.88%2.02 3.94%+2.03

5. ot 2.81%£1.72  3.38%1.88  3.75%1,99 3.25%+1.85
HOo£ (2 E) HiE HaE *IE =33 FE

2

el

A=Y
-

S E 405 #2399 Q3| tE BeAA AAE Uehd R, B3 §Y 40
e 3¢

23]3 2441t YA ¥ glo] o §2 Zeg el

E 40, HAFFE ]8T 1Y A Az AR ¥ veA A EY

Y 744 B A (BFEEEHA)

o9, A A 24X B AY ¥
He FEERE(%) 0 = o =
1. A 4.00£2.05  3.94%2.03 | 3.00.%1.78  3,50%1,92
% % 3.69%1.97  3.50*+1.92 ; 3.38*1.88  3.75%1.99
3. Texture 3.81£2.00  3.44%1.90 | 3.31%1.87  3.81%2.00
4. AE7) 3.88%2.02  3.94*2.03 | 3.19%1.83  3.44%1.90
5 8% . 3.75+1.99  3.25*1.85 | 3.50%1.92  3.81+2.00

E 412 40%, 50%, 60%%] B¥FE RY F4 Y AHAEAZ 60% FIA o=
A AL glo] IA Ao|7h LA e LR uelulch o4e] Al FrHy
BTIE= F54 ol 40%~50% AloJoA 71 &S AoR JEigta, 40% 4FF

7t Aole dldfE 40% Foh F5He FfRC) o] tha Y A2 Uelde
o, 50%~60% F7l Alox 7|ZEe] W} 22 &S ¢ & AUddch

- 118 -



E 4], BERE o] &Y B3g UeshAl A3}
P UR(%) 40 20 &0
1. 3.62+1.96 3.31+1.87 3.46+1,92
2, 3k 2.69+1.69 3.77%2.00 2.85+1.74
3. Texture 2.85+1.88 3.92+2.04 3.23+1.85
4, ¥ 7|7 3.77+2.00 3.69+1.99 3.7712.00
5. B 2.92+1.76 3.77+2.00 3.62+1.96
9) 33y
(ORJR-0 U\ 3|
- K32 AAe
3= AsjoM A AHES AHE3lden, T2 8¢ 33 Itk 271
A3t AHgsiAAcl.
gl Al o]
RExaw el @Al E 420 viepdglc).
X 42, #3239 Qs g
A2 A8
A 400 g
el 200 g
grtE 2 Cup
B3z 12 A
x2 12 7}
P 5 TS
nlE 100 g
T 2 TS
IR 5 TS
PAS 3 TS
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- Az

otef Iy 7ol AAIF Wl 23] FEFHYE A=l

flo

F3E ARl 4
!
%_‘.
)
01_1
!

FolY £, AF, Ade

flr

3]

%Al o] XE AALCH

fr

»

flo

{

17

¥ 871 22 3 Zol2 At

7§ Ro] o} EZ7|E Y lem o8 AHr)

(e IR0 @I EF, UHE, ¥F, chiohs,
N&F, B8, FR7IFE ¢ N5 opie] Yot

ol HERE FEI FYUES ey wA =F5HA FAWcL

a3 7. #EAY A=Yy
@ ¥ 54

FAE3E2 BedAd LT vfe Euch

10) £33
O 2z g W9y

T3 dAlE E 430 Viehigde A2YYE 33 8ol viehfiadch

£ 43 ¥339) AE ¥

A B A B
e 60g 60g
AlS-At 30g -
H=]|327] - 30g
U7+ Yacup Yacup
E Yacup Ycup
A%k 174 174
23 Its 1ts
& - 23
Az . ozt
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Y oAl gk

flu

Urhset B3 £3& Hol USY ¥ ¥
l

B A& Bzl ¥F, AL Aol w2 Holy ¥FFL Felolnld|

- 71E= FA

#19] HANZE A2 AP F2A(A) e} HA 7] FEAB)E Y5F
SAANE AR A2E ® 40 Vel HAIE AU F3H0] 4A%E
71 E3ARc} foxez w2 F4E dded, ¥FY #Fe =
m]x) =] ¢koket.

-

F 44, ¢ 23z "R 2] £389 3F A - Fo BeAA A

Mean £SD
A ¥ 3.67£1.78°
A B2 (PYS) 4.67%x1,72%
Ha27] $24 6.33+1.23"
H2 27 F2H8(8F) 7.75+1.60°

Ao Aol L A4E G HALE o§Y $2AE MUY ¥, ¥ A
g WY ¥2AE ARG (X 45) J1EE AALE A

¥ 45 AEaE 9 uizhhE

A= A B C
U7 Yacup Yacup Yocup
£ 50g 100g 150g
HA| 37 . 30g 30g 30g
= Ycup Yscup Ycup
Algt 1A 174 170
A 1ts Its 1ts
23 oFzt Mg Q7Y
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NEEH: 22 AS5AM

Q@ ¥R 2=
FEugS et $539 ¥ FAE F 469 vehialch

E 46, FRUFE G $3AY WAL 23

Mean +SD
3508 HHE 4,79+2.15
B2100g ¥/ 6.50%1,34
HX1508 I 6.29+2.33

$2E 1005 WKL A9 $F 505 L 1505 AsKY FRARTE wA Uehde
U fede gl

11) ¥331%

O Az

BxAX Y dAlne o 2 W Re|ME Yz FEAE 2 A
Atjat A QFAolN EEHY 22X AATE E 470 Vepidich F Uy
2 REAXNE ¢ ol3jeta AL U FHAAE Wil 1Y F2 dHAME 23
dta2t stdch.

)
L3
o

E 47, 2R 370X 9] AT

4z o 2N BF Kok A AFA
g (M+SD) g (MESD)

o= 100 100

x| A 25.2+12.6 10.8

e 4%t 10.4+4.9 6.7

o & 5,1%2.4 4.7

A 7 4.2+1.6 2.1

4 ¥ 2.4%0.8 1.7

HuE - 13.9

@ oA AHAt
-HE  GEAEF o] E3l AolM &t
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- pH : pH meterd ©]-§3te] AoA FAYstach
Y AE 100l E 208 343t oJ7lolA 10mlE 23l ACACWHo® FH3L
gt 0.1% phenolpthalein 1l Z|AJe}e & H7}stx 0.IN NaOHE HAslo &F
N g AL FUAeR sty AP YL lactic acidZ VST PF %2 e}
R EA=S
- Hdgke] A ¢ YT SchroolW o8 FASIATE A]EQ) 25ml, CuSO, - H0
100ml, Rochelld £ 10ml, &F% 5nl& AT etAIo] Y2 F7] A2 ufig
2-32 7}d¥t F 28] Qgstn 25C FER Ao 30% KI 10ml. 25% H, SO, 10ml &
%*M] Y ¥ 2 THshA 0.IN NaS:0:2 P stgdct, 23 Mol gL Fo] =
=1 x|Aje} 3-44E-& TI5te] dRetdo] glojxa HMeg HIA g wWE
Zuy oz 3jgic)

l

X

Q@ f2A BF AAME AR F2AXY A

feAM FF dAlvle] izt H¥EARE E 48 Zodch. dEE F48700 el F
Jbstd L pHe 3Faje] F43] WolHz M= 3FFlol FA F 3
B2 4471700] BAstAA AL asigict

¥ 48. RN FF AR A2 FHAXY ol 54

HEZ(F) €% E (%) PH Ag(%)  BUZH(g)
0F 3.4 5.46 0.045 94.22
13 3.15 5.96 0.099 92.49
2 F 3.38 5.58 0.171 87.99
3% 3.42 4.97 0.315 78.84
43 3.52 4.54 0. 369 74.16
@ dsdAl
they 23 99 22 5 sheetdE WEO] HFITUY iU 12500 i B
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B2 F5AAl sheet
ofzle] 2t 8=of ctf¥t scoreE l=very bad, 2-bad, 3=moderate, 4=good, 5=very
good2 2 2| M3l ¥l Fhel] VEZ Lehyo] AL,

score
1 2 3 4 5

3

)|

o U

A5t
zhgt
g

SENEYY
Fu)
&

FYAA 3t

3y 9. FF3Hx BEZAA sheet

1)

B 42 & 499 olch N2 3o FH3I] ol 4FHels Aol
Zsizch wore Agsicke BrHE L &%, o], e AT He= By
A g7t FEAA ol 4F AX7tA] Y W ¢ Re=2 vepgton} 1377
o FAY Ful9 o] AL Wolmdle RUSE AEYS U + ANTh

E49. 884 HF AN ARY FeUA ] B 54 (meantS.D.)

5 = 15 25 3F 45
9 & 3.4 +1.55 2.9 + 2.00 2.8 £ 075 2.9 *1.04
4 3.6 £ 1.55 2.9 + 1.64 2.6 £ 062 2.5 % 0.87
Al ot 2.8+ 234 3.7 £ 1.20 2.8 £ 057 2.1 =073
= ot 2.5 + 1,58 2.6 £2.39 2.8 £032 32zx1.2
& L\ 3.6 + 1,55 3.9 + 1.2 3.6 £1.02 3.7 *1.12
o] 2 3.5 + 2.12 4.4 *+ 3.00 3.5 £ 054 33 %126
&S U 3.7 + 1.45 4,1 £ 0.99 3.8 £1.25 3.9 147
K 7] 2.4 + 2.40 2.9 + 1,69 2.9 £ 0.8 2.7 % 0,52
313 g 3.4 + 2,40 3.4 +1.31 3.5 £ 0.57 3.4 +1.58
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Bat) A A2y 53029 A3

Axlt z2A BF ARt e yo} 2.0xP2ojden phe 2FAFE B3
3 Aejstdn MEE 23ale] FUislglon BAYPS WLES IYLE I
Ag] Beh A Vel E 50).

50, Batd) HANE A2 FFAA o)UY KA

ul§ 7] 7H e (%) pH Al ot mg)

05 1.86 5. 50, 0.108. 100. 80

1 1.72 5.90 0.162 100.11

2 F 1.96 4.59 0.252 96. 30

3 F 1.84 4,47 0. 396 95.95

4 F 2.12 4,43 0. 441 93.18
Ty Az | AAL Ao2 el Algto] 3l FEAHYU oA
B HAl¥ R} 7‘%’& o2 Ueldth ol IHUEL Yi g9 =7 ol 4t

Fo] ZAlo] o)A MEI wlEo T uhz] 4Ado] AYH oS BATHE 51).

¥ 51, Bk FAmE A2 $2Ax tey 5

% = 15 23 3F 45
) # 3.5+ 0,54 28075 29 +08 264 092
A 3.3+ 0.46 2505 28+ 08 245 £ 0.81
Al gt 3.8 +£1.28 35+05 1.8+ 08 209 x1.22
s o} 2.3 +071 2.8 *0.75 2.8 £179 3.18 £0.75
& ot 3.0 £ 1.20 2.8 +£0.82 3.4 £ 1.14 3.8 x0.75
o] 3 3.3 £071 2.7 0.8 3.2 £ 1,48 3.18 * 0.87
= u 3.3 £071 3.2 %075 3.2 + 0.8 3.3 % 1.12
& o] 3.2 £ 0.8 33 %0.82 2.4 £ 0,55 291 = 1.04
ZFYA st 3.2 £+ 064 3005 32+08 336 +1.03

® A2 ez At
olgyt Ay Azg winoR E 529t o] HAnE AR FHUAY B
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FEE Oy 28 £ A& F2 Yol AAYYLR HEHFH 2 FIIt &9
Eo| Gelf=7} ojgl e Zo] wiolut AP dEroMs §43771A e 9 &

SRAIN AP Ao vehid AEES dtia 2ot

E 52, MEo] Hsle F3Ux9 Ay

A= % 207 (g)
+ - 100

o X R 16.5
nEYisd 17.1
o} E 4.9

23 % 3.2

A o 2.0
ruE 13.0

12) B33tz
O A2 L A2y
Mg s2L Bo| 33 M ¥, dRrjel Hoj ulgle] I Bl S 2442
ot walr). ANY B33 BAFHU Fol BT 1 ke¥] Yol A% 1% 2
9 U T= QK 752 HEE R Yol ALo| RystATh $38 49, 64,
8, 108 ¥ol 7uo] RAFUE AAstL £3¢ J=8 FAY F(E 53), ¥
& 9= 7.6%2] Aol Yo WIo) 1€ S4AA $3olx S Az=star),
Eg n3Ae] Yo LagolnE 14U AT BBsl] 16U S4T Figoln
& A|zshglch

£ 53, 9go] AG Frel GE(%)

EPRTET
T T . 8d 104

s 94 8.8 11.8 12.0 12.2
ANde ©Ha 4.4 4.6 5.2 6.0
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Q@ AEY B3 B4

28 deiste] AR 1T 4T $5olx § 1239 P 2YLR, 1
U7t 43 £330 E 1399 B 2dog @eAAE AAEgch  HA
gEe o, A, ¥, 2AZ, FYAHQY Peolden, 7zt v FLY ZEE 53
PAgog Aystdch WA A F4E 0.0500M two-way ANOVAE ©]&
st Redg APstAch

IRt AT $33toln|e] @edaoly dofd ARE R 540 viepliglel. F
Zalolmle] ot M Folxle] Az A FsHA A vimsidch AHEE
o] AR o} =(2,9610.68) LT Al A=A Fo}x]oj(1.96%0.68) b
3 Roj7} FelAeg e4start. M 7Pl 64t 8UA Hobx| It 4d3} 1043
A Aobxrlof] usl VY DA ol offelA Fu|st Fsided], Fo4H
Q ol glolch, EE VA AR Aol &(1.96+0.65) AN F=It 8l
AAe fBago] AR Ao} ol(2,4810,65) vls) XA ol tiFt F47t KL
wolrh,  6Y(2.33%0.82), 84(2.38%0.49), 1097H(2.38+0.58) AzA|F Holx|e
zAZo] 4907 VA Aop|ol(1,79+0.72) vl3] |Pog f4sidoent, A
r7o] ol olgict, 53] ndx= HP NEE Yol UAY Fopx| FE P 7]
Zto] 494l ZA¢ A A=s} Mych 245 Hao] AAY ol AAx BBl
A Folx] Bt 2Y¢HA glo] foYoz HHoX R Fulo] At AHEE
fate] BR)Y Polrl: wo] f43tA e, 53 AR 7ol 69U Fopxzt A
43t AQE VA 8YUZ HAY Folxle 6UT HUAF FoprlErt Blo]
HojA] 2 4437 H2|7 Foimlrt glo] 3l lolst FolHolAl= ¢gich A
de o] 10U7 Ax Folxle U AR Polrl Rl slo] FoHo2 Fof
At} olate] AztE FYUsh Ax 7% IR Ao 6UT AR F IFHo|
Yol A2 B3golx] s} 1€ 4% Aotrl F 7Hg Mol it AtgHrt
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i

E 54, 17197 |98 FFPotxe AeHAL 23 (BFLEEHUA

42t I1gE ¥ A= J@3

\gw 49 | 6l | sy | 10@ | 49 | 6w | 82 | 109

L3 2.3+0.98i2.6+0.90:2.4+0.67i2.5+1.09:2. 8+0. 83:i2. 940, 79;2. 7+0,98:2. 6:0. 79
c 2.3+1.06:2.6+0.79;2.1+0,90i2, 410,982, 3+0.65{2. 6:0. 67;2. 4+0. 79;2. 5+0. 80
&roj 2.0+0.74i2.1+0.67:1.9+0,79i1, 8+0, 58;2. 8+0, 58:3. 2+0, 39:3. 3+0.65i2, 5+0, 80
232 1.6+0.79{1,8+0.582, 2+0, 39:2, 310, 62i2. 0+0.60:2. 8+0, 72i2. 6+0. 512, 5+0. 52

Z%3 9t(1.8:+0.39(1.7+0,49(1.8+0,58:1,6+0.513.2+0, 58:3. 9+0, 51{3. 510, 672, 8+0, 58

147 S48 F-33gotx| e dsArlol doj AE E 550 Uehhich 19
/8 F3Rolx Y Ay, A, ¥o|, 2P} B 1LY K8 FFPotx| B

Aty oz o434 Ueikich, A= HAol YA Fopx|=(3.60+0.82) A
AT Hxol HAF Aol ol(3.23£0,96) HI3 YUo] FeH ez fo3igct ¥5
Botx|e] M Folxle] Az 223 FHsA ALY vxsidct. 1€ 4% Fol
7o} ©e] 197 $48 Fotrle] Z9 2ds Yol A Folx| 7H(3.87+£0.86)
HAaE B MY Folxo(3.19£0.84) W3] Hulst F4Yoz f43ict. #
obr|o] ZAZL Az 2A} FHsHA AY vixdded, 193¢ §48 5ol
of ujs) A o] WA FolFo] 47t Aoz $43ldch Folxg FHH
d 22 3= HAo] Hx|F Folx|7H3.71£1.02) A= HAo] A=Y Folx o]
(3.25%1.14) Hl3l FojF o=z ¢3iqdct. d= HFol A Folne 447
b S A a5 glo] off-gA glo] 4oLt AHE HPo| U
Folrl e £uto] &zt Ll Bo| "ot wield @E 11%2| IHEE Yol 4-10
b A F 2ol Yol YHLEA 19 4% F3Rotrle Hol 7%

F43icia Atz gl
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AA=2E2XM: 7

H
&
(S
r
o>
O

A

&V

¢ FRoix e BeAA A3

(Bt EEHA

:

19 €%

e 9%

AV}
N
(&)

45

44 6 8d 10d

19 6 8y 109

A
Ay
Bl
Zz3%

¢4 o

3.6+0,87 3,.7+0.75 3.5+0.88 3,60, 87
3.5+1,133,5+1.33 3.421.19 3.5+1.13
4.1+0,76 4.0+0.82 3.8+0.83 3.6+1.04

3.5+0.88 3.8+1,07 3.4+0.96 3.4+1,26

4.2+0.80 3.8+0.99 3.6+0,97 3.2+1.17

3.5+1,11 2.9+1,07 3,5+0.78 3.2+0.90
3.5x1.053,2+1.14 3,2+1.10 3,2+0.80
3.3+1.11 3.2+0.69 3.2+0.73 3.1+0.86

3.1+1,263.2+1.17 3.2+1,07 3,.2+1.28

2,9+1.12 3,.3+1.25 3,5+0.88 3.3+1.32

13) @zdol

@ A&

U AzFY

H3 Wdgole 222} AXFEE B 562 17 100] Lehjsdch

£ 56, ¥4 wpwol] ez

A B 2 8 #(kg)
gz 100
A 25
cHRA) 1.5
£ & 15
w34 2.5
g = 1.5
£ %4 1.5
A& F 1.5
z 1.5
o 1.5
3 317] 2.5

l

22} mixing J

g2 &34, 4, _/i:%%

I A o £3223),

k.

O

g, 227,

9. A2 ¥ nixing

i

l 24

ad 10, ¥ dZeld AzFA
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@ #39 H7NBel mE BsPA A
P39 A71PE @ 100kgT 25kgol 7HE 8 A2 Jeiuich 38c} gAY
od HA3] Udxrt Yol ATHE 57).

E 57, 59 Aol W& EZYol B4l

%k 10 25 50
A 5.6° 6.4° 4.1°
9 A 6.1° 5.8° 3.6
gt 4.4° 5,3° 31
a7 3.4 5.5 3.1°
Z &} 4.0 5.6 3.7

* W 100kg o Eoi7he £ A7
® FEIHA
7} exold 08 7lE F, NTAMN AFsAA n|FBUY B AW A3}

oJtH{ & 58).

¥ 58. Ao uld AF+&EH

A 70°C 80°C 90°C
1 3.5x10° 2.1x10° 4.1x10
2 6.7x10° 4.8x10° 7.8x%10°
3 | 2.9x10* 1.2x10*
4 4.4%10° 3.8x10°
5 & 3j 5 3}

14) ¥F3A] Flake
Oz ¢ AHz2F
7Nez2A43 A2FHL ¥ 592 2y 110 vepigich
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X 59, 371 Flaked] 7&2A

F-1 D-1 ZAZA 1.
Water 200 200 200
Flour 30 70 30
A e 15 70 17

Guar gum 0.2 1.0 0.4
Avicel 1.0 1.0 1.2
d 8 24 12 (xE2=x})

B2 20 20 40
=3 3 3 6
A g 1 1 2
chy 7 . 2(+8%ll) 2
v 3 A A 234

Gun— - 715, A2 MCC mixing
| Azl

it

Pane] 7}

ag 11, #3574 Flake A 233

oA panoll A pang EES Fo ¥ FH 4 Yo VHFTL JHEA &
flake7t ®cTh ‘folct el zulze e Azsigon, U 5f
g 22z Feolagos ARl i FHlAFY AHFx} TSt =AY
glol 28 2E 4+ UEF £F 2P )7} JleY AoE BT

t

o
pu

3
-

15) Ae], whuiejgt 24

QR R-20: U E ke

+ Fheb7it gum 2pARF WE

NRZAYN AZFRE X 609 23 120 viehuidct
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HE 60. AY¥FAey 712273 (kg)

% 488
gFle}zlt gum 0.9
A 10.0
& 95
At =t 3.0
g 2 S0
28] ol 3.0
| Ftek7] dgun + = S 95ol |
{
l A% 50]7] |
l
I Aot e g |
d
l Ze A3 ]
{
[ 2302 g7Yo] |
!
[ 217 |
|
[ e |
{
I A48 |

o 12, 71l gun LS AR

+ Gelatin ¥3F, % Azl
ez z M2FEE ¥ 613 23 134 vehjacth
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H=zEX: 7

E 61. Gelatin ¥-3F, R MY 71&2%4(ke)

2] 7 A 9 &
Gelatin 10
& 100
+ # 100
5 12

[ Gelatin + & (3022 #d) |

!
R2E + $H ¢ A9
!

| A13]7) l

2% 13. Gelatin ¥33& 2§ Al 7|24

. Bzz uhdal et 3y
718243 A2IAS F 628 27 146 vjehidich

¥ 62. §4F updel whleld 3de J)1224(ks)

2 & A 8 3
Y7 kEx} 30
2 & 130
A VAR 0.7
4 g 15
Gelatin 5
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A sl ¥3Es A% wERCE B4t 28 ¥3F W E we

Y

e + & (3023)
|

&, vhdel F3=
!

Y@@ Ex} + % whipping

!

/7t Hoed 2F 2
|

$4 g uhule|d 2Y Alole) ¥3-F MelE i 2WUTh

a3 14, F3F vhde} vhulelt 39 A=2TH

@ ARl By 54

g 7Hx] gung Mgl HelE wEE AN B YL E 630 Ui
th ey AFL A7 F dA olAuy UL 3¢ oW ®xisie T WS
FE71215 ExAel =2y FAYR HFLoL el
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I

¥ 63, cloiy guno B F3F Ae| U7

7}e} |7 el 7let Pak
71 71 21 [ Ak [ - ) I k<] 2}
No| Gum | WG | CST Gel
HomMyi Ly @A
AZE SHEH 1ol wjsf (Eist A
0.350.35
2 ’ 23 ¥4 oAy
1He] nja] et A
3035 0.35 £49 o 45
53
° 4,54 gelatin Fletzlerct
4 5(&6g) o2 il aa&i:ery e
= 2.840] 8o
5/0.35 ( 533) F7% S e ¢ 2
. |amcr a4 4zt o
| 0.3 2.5 ﬁ:id“_:m gelatinid sAAE =2
5 = A GERETY)
a¥g 5Hct o
6 0.35 2.5 gelating | B&N [ IFIF(2A
4 el G227
6xct o
7 0.35| ‘2.5 BEM [ BFBH(ZE
c})
H5w YR =B
.5
8 2.0 .0 %84 | gz
=] o X ARyl
9 2.0 E:‘r:é WAl X #);Z s, F4
ChE
10 035 1.0 +Ascorbic ‘é‘“ X zli‘ #'“o’ %Eﬁﬂl 7“"4
. 92} R4 Yt
1.0 [2.0] acid 9% | @
1 S gy sq ige, veds
12/ 0.35 2.0 WA x 2yl
13 2,5 2.0 &L 2R)
gelatin A iREgA F4,
14| 0.2 1.7 |[0.7 " As 113 R4}

* NO.5%} 5°2] alol citric acid®] ®Fdl, citric acidg YA U2 Zo] vl

3 B¢ /=4,
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ALY 3ol g A FS AlAE ofeleol Yelhdct

s b 0
2 may
AW

EIEAT A N LTLETEN
1"1“’&
‘4I='J-u. .

) g LR Sm
LR P I ‘P_z .,:,] !@ oty o
YN casy AR

NBEH: 2F2 ABZLMEI|IE L IIBHEL N2/ SR
T /|

b g "'fa
T

ey
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R3A Aol

R 3rtoln

REFaola
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A 3 A AeA/BALENS BT AYY H3AFY 43

£ oot YA - ol 4 T a4 AAYEHel BY AR ol B
ot ZAEE TaAst B3 WEY, 23 - $3YY, LAVEFY ABERS 87
stedch.

1. AR EFol dig 7133343
7h AR W Avx} J1ZE RA}

1) IR $335H Az 9 A2 722 24}

E7Y S43F A& ol 83t ¥FE A YBE eSS AR 22 FA¥a
Sdol BMshe A dY 1935(Ex} 61, A=} 132%)& e 4vjat 73
Z4Hg AAstoch. BeHALE $tte] ¥EH 1498 54 s zesia 1
€ olujel H7llelAl Mgtk PH BeAAEAZE B AFaoM pEy A
& AHgsiginh 4v)AL 7B ERALEE oheat Zotch

1 5 Q5dY Lnixt 713E AR

23 Q5EY 2 NTE ZAE

B2 A= 32F AHoksle gtE YHdo] oyt auxp|3=E 2% %
RYvch

(32 QUL BE UEs Alie RE0 Xel3t ¥ xz212 23 b
e}, )

1. Azt dd2? 1) g 2) o

2. Aste] AR L?

vow

1) 20ch, 2) 30ch, 3) 40c§, 4) 50z§, 5) 60th 6) 70ty
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3. H3Y A AFAE?
1) A 2) ¥4 3) 7NE} ( )

4, 34 Hej?

1) ojmE 2) el 3) dYUFY 4)et&’ 5) el )
5. o 7IAAS?
1) 100gt¢d mlwk  2) 100-2009H  3) 200-300%7H¢d  4) 300-400%td

5) 400-5008d  6) 5008t o4

6. NE& 713 wol Fuldle F4E?

1) Oigssol 2) 428 Hob 3) AHAAY 4) JEK )
7. ARE dohy Folst 7R

oi¢-4ol et RE o $-Folittt

8. WRE Fohithd theF oW BFE 71 ATMUAR
1) 2gba 2) 24 3) ¥¥ 3) £5d 4) APA 5) JE}( )

9. ¥SHL Yol Aol AU
1) ¢ich 2) alch

10, & /WgAlEe] Atdctd 3oy 7s8L?
1) gt 2) act
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11, 2 7pgaEo] 4agelyol Frie Aol deizictd Fujrted2?
1) gck 2) olct

12, & /gAge gt2? (3lg Aol O EdtAR)

of-Lpact 2E uj¢-Fch

13, &2 AT MAY H?
1) 3 2) A7 3) AYNY RE(EAY, wnHET) 4) 7IEK )

14. 37t Agste 2 AE 1989 3% 71322
1) 3004 —jgt 2) 300~50040 3) 500-1000¢d 4) 1000~1500 5) 1500 |4
15. 7]e} #Ashrt & MBS AN =7 HE AREA AF27] wich (A
Aud, ALY 53 F)

2) BAFRY FAYEY] A2 @ £4uH|2} N ZERA}
ZRFRel Yerg ukgo] Az} 7| TERAE WAL AEE EMIIAcH

3) FRAFRY 232FYY Az ¢ LA JIEE 24}
QA AR BEIIFAEZE R2yEe] Fey BYS FAANI] Y Al
o Ay A3 BEAALE AX YFY YAy F3PHGE AR 2a U
7 Y 176H g o2 vzl J1ZE ZAE AASIGEch 2ARRES E 24
ket |
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B2 ¥F BHY LA} J|ZE RAIR

Haatm o] au)z} 7|TE AR

2 ZAE B2 E Avbslel DE R3] oiyt 4nlxl 7| ZEE P57 AT
Aoz Adxrieta AEstdaoN $usts AU

1. Hste] a5} $E2?
1) 20c), 2) 3oci, 3) 40§, 4) 50ch, 5) 60tk 6) 70ty

1) ¢ 2) o
2. Aste] "l AFAE? 1) AsjA] 2) it 3) 7} ( )
3. A%ty FAYelE=? 1) olmE 2) ©ESFY  3) 7JeH )

4. MEE 713 wol Folste Fae?
1) cigmopl 2) ABAY 3) 28 3ol 4) el )

D]

5, #F& o8¢ AES P Fotste A2
DEFE 2)RFPH(A] FAZ A) 3) ¥FBA 4RI UF
S)FFA(F4)  6) 7IEH ( )

6. & /MEAE(27IA) e B, A", 2IAX? (WY & 24L)

A 2 (B}, A) #3744 ( ) #5264 ( )
of-g-Lct 2E oj-¢&c}
1 2 3 4 5 6 7 8 9__
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B: 1t #3741 ( ) #5261 ( )

gLy o} BE ul-$-Fc}
= 2 3 4 5 6 7 8 9_
C RAZ(HIZE, vPYR) #3744 ( ) #5268 ( )
of-$-Lhect RE oj-¢-Zc}
1 2 3 4 5 6 7 8 9__

7. & UAFol Alntdchd Zojd 7HsA 22
1) &t 2) ¥F  3) ¥t}

8. 2 UAlFo] APl Srie Fo] dHAThd FojrtedL?

1) vi¢ &t 2) &} 3) Ao} girt 4) wrh 5) vh$ e}

9. 2 AEY ALY F
3 2) ¥z 3) 2AZ 4) 7EK )

10. & AF 1071 Vo9l 2 g o Hsi7t YAste & ARy A3 7t4?
1) 5009 =g} 2) 500~100041 3) 1000-1500¢ 4) 1500~2000% 5) 2000¢ 0] %t

1. 715k Ash7h £ AEE AYSHIA 27 FE AHEA HEAZ slRITh (o)
A% 3, B 54 5)

- o] AT -

4) TFFEL 31 A Q Lz} B =A}

del &2 AFA L ciPReAEE o] &3l F3AE AR Ea FALS
Holl BAsH= g oAz} g 88 (20c] 347, 30t 35, 40th 147, 50ch 5%)E
g g 4ulat 7|3 ERAME AL 2ARMES E 33} Zlch
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3 59 2Mja 7T AR

HaAol AHx} /T RAME(EE: &, o)

B zZats £330 iyt Anjal J|ZEE FFs] A dAdGa NEIAdTL
oM 483 AU AR ©@al FAE AAsHSCT

1. ste] «iale? 1) 20uh,  2) 30ch, 3) doch, 4) s0th,  5) 60t 6) 70¢h

2. Aste] V) AFAE=? 1) AsA] 2) ¥4b 3) JEL( )

3. AFGel=? 1) olME 2) P¥&EFH  3) JJEK )

4, NEL 22 Zufsts FAE? 1) g4l 2) AR 3) &8 o
4) 7IEF4E 2442 )

5. B33 o|&% AEZE A Foldle A2

NEzxd  2)x3xayw (] Solzt R)  3) F32A H)EIUF 5)REd
(F4)  6) 7lEL (AEE 244]Q.
6. £ AUAET(271)e B, AW}, 2o oyt F4E 24N © st 7t
HolM TS ¥ ASE sPo2 AR FAAL.

-~

A E (B, A B) #4291 ( ) #2854 ( )

uf-¢- vpaict s ul-$- Frl

- 2 3 4 5 6 7 8 9__

B: gk #4294 ( ) #2854 ( )

of-¢- Lpwict X of-¢- Fct

B | 2 3 4 5 6 7 8 9__

¢ 2AZHAAZE, B E §) #4291 ( ) #2853 ( )

oj-% vict LR of-¢ Fct
1 2 3 4 5 6 7 8 9

7. & JuAlEol ARECH FuiY Hsde? 1) gt 2) BE 3) ud
8. ¥a7} 4% ool Sthe 3lol RAWTH Fuirks4e?
1) oh$ ETh 2) & 3) Aol fdek 4) wb 5) ol wh
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9. 2§ 25co 2718 EAEF NE TRl it Pe o AP HHL?

1) 50091 U7t 2) 500~1000%1 3) 1000-1500¢1 4) 1500~2000¢ 5) 20001 0]+t
10. 7IEb A5t £ AES AMstaM =2 B& ARSA A FA] vhdch (A
Ay A, A& 53 F)

-Fastd gt

U BA/FALENES T AW AZAEFY 43 A3

1) 532 A 5

3 18 sgo2 3~5de AX A 53olM 9H7R] $Ho| sttt FAAF
ojn| A AA Ao mieishe Wye] Jlusich 3Y-8YAele] EdtsE F
FoAAEd WE 8Y-9d 297tx] E3lEE B UaSoln 11¥€edA 3€7tA]
£ eLolA AuiE 37} F3tdch $5 PPoE YS3he A £ vl F
v]3) 3w} FrolBZ AL RE3] FrI5I U YoRE FIHY AHog Ay
"ol 3= ARge] I3 AL A 2adA F2 AuiEsd 2ty F
242 s, ZF, oF 2, AT Folth. ¥F+= AR7Ne7Itel iR &
osuz Audei HPshs A2 of¢ otk wely JFAES Hel2 Ao}

A%71%& Y 4 olrh

2) 98 £ Q 4 74 Fo]
O 8P Fo]

T 4~100] Lield uig} go] A R34gaks BY 92 6,3978, 939 7,6158,
94 6,029 5o Ajatatol] 2 wisls} ksl 959 15,1118, 9643 18,4478, 97
d 16,6782, 98 8¥U7Ix|7} 18,4778 22 <} 3Jufje]d FUIEH I Qe FAolch ¥
d AR B4& BY 48 5E Yakgko] 71817 AlAste] 7ol Htio] =d3}
T 2 olF 10471 AW At I ol S48 gAPo] EolES ¢
it} 924-93d7lxlE AAlelol A Q 29ude] vj3) Hcojd 7dY-2 o} 60v] =
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NEEXM: F

T JdE 9y A wEo] a5t 9dels BitPo] AU 1Y F2 29
of vlah Hcigl 7HYL < 6u] =2 W AP WEo] Solgalen|, 95dol¥F
= Ak 22l 1de] uls] 79 Batare 2w} AEE YU HFol EojER

ol oli= sh¢A afujH o] F7I¥ AE 3§ Hrt.

@ 713 30]

A7t kg HF7I o] 8 B 92dof 287400l 930l 4378 o} 50% syt
2 g4do] 4859008 fmbgt 218 BT 95do] 83502 80%7} F5dtaen 96
dol thA] 11669802 ¢ 30%7} Agstden ol HF 1FY e EMT
e zsidale FAA A4t 9 uveliz dch 2dd], 97dz) 98d9
HF7tHo] 96zt 3l KA o] oA YHYYIIE AW FFLo2 ¥
2o AF 7HFo] sjetsla Qe o) o€ FAe siM€ch wiebd 924 FE
Halzix)e) ¥3271Ag M A3 96d7iAlE EVMbeE nYsivieis FEHAHLS
A AEs] Lo} 96d ofFole AFAAE & 4 Adch o1FA Aol
Z715ln JgolE B3t stAgEel FASA olFeixlE R B Lui7t R
23] Z7bsta Qg Wwdstn glen 97d 1YY eI ol Fd=E JHHo] FA
Ha ole 22 o aAjAFet iz @ges Nl

4 7174 %5o)E By 11YYE 3-497AE 4 BEMFE &8 9%2HEe
gadsltl 5¥oiM 91087l A FF/MANTH W 43FTE S B4sin ol
of AdY PRIGHFo| 2.5000]442 el ot WWIF7HFHol Huld 2-3d
YRFE L AH S 678 YREH 9299 4.3ujol M 95AREIE 250 B
EZ Zo]5o] 98¢k EUY MG Holn 9lon] 94d 10¥E oo AF
HA 77| Y= Ach

3) $871%3 139 F£AKI
Bzol £AsPE ey 54 Wit mpefo] Wesht $38 Fgol 4B
A $x¥"cin JHgstd 98 FZuiEe] ¥ 6-7d0] AF Al F52 £
H4718 HH2 $Y 4 Atk wepq AL K570 miel Wrprge] €A
4 AL AAE 2 FAY £4& Bidch
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4. 98 Ay 9 BA7HH F (924)

g4 7 2% (Ke) AdQey(d)  BE7HA(d/Ke) ¥ 2

92/01 68,220 49, 327,300 723
92/02 20,490 20, 616, 000 1006
92/03 34,170 26,741,000 782
92/04 434,090 124, 240,220 286
92/05 828,780 208, 359, 560 251
92706 717,550 184, 915, 080 257
92/07 1,253,160 292, 881, 550 233
92/08 966, 940 245, 550, 760 253
92/09 820,270 234, 040, 650 285
92/10 806, 340 238,125,750 295
92/11 318, 540 129, 084, 000 405
92/12 127,410 83,165,000 652
92 6,396, 160 1,837,046, 870 287

E5 o4¥ ANy U HF71E F (934)

d oo A& (Kg) Azji(d) BF712 (H/Kg) ¥] 3

93/01 94,990 71,272,000 750
93/02 216,840 163, 379, 450 753
93/03 304, 760 292,250, 000 958
93/04 694, 230 460, 234, 300 662
93/05 1,352,490 421,478, 580 31
93/06 1,305,150 361,672,670 277
93707 1,217,020 383, 362, 650 315
93/08 910, 930 335,406, 500 368
93709 699, 200 321, 243,600 459
93/10 434,810 217,518, 300 500
93/11 255, 460 194, 098, 700 759
93712 129, 430 107, 590, 000 831
93\d 7,615,310 3,329, 5086, 750 437
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26 €¥ A4¥ X FI7HE ¥ (94d)

d o A el (Ke) Aef () HF7H (8 /Kg) H] 3
94/01 130, 434 137,276, 000 1052
94/02 122, 891 137,523, 000 1119
94/03 268, 958 256,188, 300 952
94/04 438, 359 345, 015, 400 787
94/05 670, 288 315, 575, 700 470
94/06 864, 262 393, 100, 570 454
94/07 618, 690 297, 815, 750 481
94/08 703, 069 412, 864, 800 587
94/09 418,593 268,879, 120 642
94/10 498,939 167,717, 530 336
94/11 155, 392 84, 063, 000 540
94/12 138,776 113, 404, 000 817
94\l 6,028, 651 2,929, 423,170 485
7. 949 AN % 324 E (959)

d ¥ A el g (Ke) AN () BT 712 (4 /Kg) 8] 2
95/01 796,109 598, 569, 750 751
95/02 1,113,630 981, 921, 670 881
95/03 1,901, 423 1,874, 052, 160 985
95/04 1,906,118 1,817, 335, 600 953
95/05 1,677,560 963, 060, 900 574
95/06 1,630, 849 886, 664, 160 543
95/07 1,559,470 983, 940, 200 630
95/08 1,250, 553 1,049, 697,990 839
95/09 1,270,737 1,228, 614,130 966
95/10 956, 862 1,132,093, 660 1183
95/11 995, 684 1,420, 749, 260 1426
95/12 1,052,110 1,487, 403, 420 1413
954 16,111,105 14,424,102, 900 895
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AAEEM:F

=
-

<

X 8 oY Auyg 2 HANE E (96d)

g« AN e (Ke) Ay () B714 (K /Kg) ] je]
96/01 1,130,597 1,606,522, 450 1420
96/02 1,225,629 1,826,740, 100 1490
96/03 1,712,073 2,457,212, 300 1435
96/04 2,203,833 2,608, 223, 700 1183
96705 1,942,287 1,295, 783,010 667
96/06 1,681,016 1,476, 201, 560 878
96/07 1,727,462 1,684,056, 470 974
96/08 1,578,413 1,964,179, 460 1244
96/09 1,787,050 1,202, 389, 970 672
96/10 1,161,128 1,979, 327, 820 1704
96/11 1,179, 863 1,344, 728, 420 1139
96/12 1,117,782 2,072, 557, 650 1854
96d 18,447,133 21,517,922,910 1166
29 o Ay ¥ I/ = (979)
hs 2]
g g AzhaKe) Aejol(2) hZS o 3
97/01 976, 737 1,501, 059, 600 1,536
97/02 1,255, 458 1,496, 182, 440 1,191
97/03 1,881, 847 2,120, 913, 780 1,127
97/04 2,891,990 2,513, 049, 450 868
97/05 1,770,371 1, 807, 957, 560 1,021
97/06 1,809,136 1,897, 725, 620 1,048
97/07 1,799, 000 1,714,090, 000 952
97/08 1, 686, 000 2,370, 070, 000 1,405
97/09 1, 655, 000 1,936, 820, 000 1,170
97/10 - - -
97/11 - - -
97/12 952, 000 2,082, 800, 000 2,187
97d 16,677, 539 19, 440, 668, 450 1,165

Al
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M

Pl

11

I

E 10, 98 Adz ¥ HIVHE E (984)

d o A A2 (Kg) AdR(H) HE#7hg (dKg) Bl AL
98/01 832, 000 1,615, 980, 000 1,942
98/02 1,196, 000 1,827,940, 000 1,528
98703 2,034,000 2,361, 240, 000 1,160
98/04 2, 568, 000 2,375, 460, 000 925
98/05 2,041, 000 1,742,590, 000 853
98/06 2,317,000 1,476, 201, 560 637
98/07 1,995,000 1,781, 050, 000 892
98/08 1, 389, 000 1,627, 800, 000 1,171
58/09 - =

98710 - <

98/11 = ™

98/12 - “

98 18,447,133 21,517,922,910 1,166

4) 33 713A S8 W7t 2 A3

Bz Jl2AEY 4718 A AF] AHAE HBYMAY FAHA FE
god, el Sol oyt 34y x2st daste £y dPPE T& I A
2E& $Asteiol sl Z1FH L WPy o] SFAEL B¢ 205, UAHI
RS 1052 23510 47149 ol &g HLolgoR A¥my], sh3H], XRE
g Al 202 RFStRen FEOPNS &bt 50aY R FEHA
th Aldokxe] 714 B& AEEE Huvb Aol 19979 84 s1AE YYo=
Abgstedct, olgl @ s st AEE W7t anlAskE A sidch

agu AYE YRS B5hs] fsiAE obelle] adel widt Mol Wasit:

- 71&e) AEL FREI X FBCAE ol iRt A ApRzA YL,

- J1E FAABEY AZRIN(AL olEY F2 W) Fo] £HUL.

c iR AJAR] Wzt Wedd §, Wb esgel o) AUE B4 U

- 71E AEY A= L RBEAE HFo] oY BAT ARZA Wa.

- 71E FAAEEL ARG olE Y F2 wuf}) o] EHUL.
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. Hxol MeYds BAo] AWYE WsheTtE ARSI P34 BIH 5
Ho] Wt e ANYE £¥Y $3E /134 dBuEE TUULR.

(1) #5345+

Hagisls ato HAZ Iso] Yol Adsiyd AFH side AFde] o £5
s} WrHE7} Ao glo] BAAolEE sfge] 7Rt EFolth. 53] W¥EH

e $577g VYR ER AA AU + Yo APFHAM gt WEAPL
2 7k 9 Az go] 7|ztol miet Ao ot A/HFEEFHANE ¥l
dYUy ZAE7} Wesittn BojAth Iy ¥3e gl Fgo] fAATtE +
27140] W Al7)o] AABE R FRIMF0l &E wie & A FoiAE ¥
28 QY53 Fouk AY 4 dch 4dY FeE #87I%e] ot F3 A0l
¥ Asjele RRFQu|Go] st Wrhie] FEHN APPHAME BFE
Brhe ostA Il Rt Kot

(ORPES]
F 110] Recipe 1KgW 8 {¥xg 2 13& vehjgdct

11, d3Ee 7 84

e A % (1kgd) 71 (L/1Kg) 2347}
HE 162g 90041 145.8
UNR(AHE S, FI&) 593g 360 213.47
-1 45g 1904 8.54
A4 200g
3 30g
7 1000g 367.7 + ?

WEHe A% Ay AAgo] J153leg BF ¥32714E o 2% 44 FUY 5 Atz
7483k 1100 X 0,8 = 880U LR AlAtslo o 9009 o8 At sttt
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NEEH:

alil

i

Q|

E 120] WSS U7 U oaoistE Uehiglch 1Kgs) FAEE gl WA
=olgt o] PxEulE Uehigdrh. YARYE 368U + ? = 417 2N FF U
A0 82 49902 4Astact

¥ 12, JIEH 1kge] oty 4

7H3AE 1K

AP FA A

Q-] 2u] 460%1 (713X 34& 90%)

7}3u] 904, (WEAEo|n2 dxjzn]gf 20% 7HY)
2] 759 (1590 X5 = 75¢d)

27 625

ol-& 150 (6259 K 7hel oF 20%)

A7} 775 (2008 X 570) = 200g &7l 155¢
+E0pz 1459 (o £n]A}7te] 50% B )

o)Ak 20 =} 7} 300 (200g%3)

WEHe A9 BEAL 2%y AA FAste] Auat g2 Gt 4ol 7t
S 22714 20%ol 4 A 2Yslal Rete Ffols 238 Ust AR
o] B¢2ct o E4 "Hch

YER M2E 71E IFANLEG oY 4 At Aol Adrt Y WERA WY
FA A o]gg P Ay T &¥ WUy A= 27€ck
EaTkel 9 o] gxisld WEHY X £0HE 7HH S ENY B3

200g Wi = A4 158 X1 = 15¢(/1Kg)

200g4) SHE-G R = ZANE 158 %6 = 90U (/1Kg)ol A& Holow XRPAR
A Aluninun® 3 ZelojAE $3UE E& trayBS AHESHA Hu €7 234 15
{uch =R gl ogdch
o, M2ZAA WEIH] $NEHEL okl AMFAN]|Go] JYFEE FL7)]
Jucie 7|E2 IR YSAES 2 el Azshe Zlo] FANe] de
Ao yhdch
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(2) ¥53, #5349

2] AxAE W JBEI} ) & AHFLoE ¥FI} FHRE AHEH
o 1 AP ARsne duile] 4 ol &Y 4+ & FelE HES} Wi ¥
Zo] £u&Ao] 2% J|9E ¥ ALE Jigch AL JEHESHA HA &
B PN {Eugo] Y] © £ oy R ARY ANGTE 2L
sl Fio ujgo] £OEL YERFLE YRR E folstA AUY + d=

FAE glch

¥
(23
flo
[
(-]

© #3734
E 130 Recipe 1KgW #2 4¥AE % 7H4€ vehigich

E 13 $3aue 9718

el A ZFa¥(1kgd) 7+ (1Kg) FAL 7t
B 227¢g 1,100 249.7
7Rl 113g 3,000 339
54 YrtE 113g 3604 40.68
Hx 136g 4001 54.4
2 136g 1,200%8 163.2
93 70g 7504 52.5
ol 57g 2,050 116. 85
k-2 8g 6,500 52
71 37g 6,000 222
@z 85g ?

A 17g 3,000%4(?) 51
A 1341, 33

Fazgel 97 9 oaueistE ® 14004 vehiddch 1kge] dxEE F-9ulel
A FAY ofe] YAigulE €L APl dARE]E 1,3424 + ? = 1,400
Yoz Y785 s8Hee FFstqch
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E 14, ¥£3Y kg oAAdBNo7} 4

7HAE 1Kgd

AU S

e B 1,5408 (7}34) 54§ 90%)

7} 1509, ( ¥ziEm)9] 10% 7}14)

7] 509, (2090 x2.5 = 504, 400g=ZA})
A7) 1,7409

ol & 3504, (1,740 719 <} 20%)

237} 2090¢] (400g X 2.570) = 400g 7R 807
5ok 793¢, (£4n8]A}7}e) ¢ 50% HE)

o] At A u] 2} 7} 16000 (400g), 32009 (800g)

FEEYY AxE 7€ 3 LS o1& & Atk Iy 2N o]gr ¢ <
Y $2 £¥F BYUY A=J 27¥Wek
EYTES] o o gried FEYH o] 285 1AL 2N A
400g oldd FH2 Uo|E+odd x| 2Y = ZHY]E 209 X2.5 = 50(/1Kg)
800g o3 FH2 Uol+oud x| 2F = ZPU]E 304 x1 = 304(/1Kg)o]
&= alch
YEREL2AM 6714-14% 871t AZF PN APl 4= gt
¢ AdFAN o] AR EE FLI|PQETH: 72 R YEAEE & ]
Aol AZ3He o] FAde]l e ez ot EY FEPHLS AHFo|=2
2 cfBgAbe] obA 2n)atge] AWy 71T 247 Wasitin oA c

@ #%3
239 Recipe IKgW FLUYAE L 714 E 150] Uehglch
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44

E 15, ¥339 d7HEY

SR e KA % 2(1kg?) 714 (1Kg) T8 %71
& 350g 1,1004 385
39 UitF 174g 3609 62. 64
H x| 27 105g 2600%d 273
= 174g ?
ezt 174g ?

AT 18g 190 3.42
A 5g 560 2.8
Al 726. 86

Hael 9t @ ofguiolstE £ 160 Yehfalct ojuf 1Kgd] UAEE F/gu]el
oA BYY o] WARnE TIEes ARk dxRuE 7274 + 7 = 850¥ L
2N @, B8 123% e Psialch

® 16, ¥ ognist 24

7HEAE 1Ke]

FRETE u]-&/714

52 7 935%d (7134l E4E 90%)

7hgn) 95¢d, ( Wzxl&m8Y 10% 713)

) 709, (109 x7 = 709, 150gX3A])

27 1,100

ol & 22041, (1,1009 471e) oF 20%)

IR} 1,3209 (150g X 20/37H)=> 150g ¥7i% 2009
feuhd 20044, (of Am[=x}7le] 50% F=)

o A} A u] 2} 7} 4009 (150g), 120093 (450g)

2R AzE 71 FHALE o18Y 4 ok 2y I o|&E W Ay
5L &% AUy FEV 24-"ch

...155_

N

Moz L OIEMSE2 e/ s82



NEzEH

=
e

=
T

9

150g PP X3 = X AH]-Z 104 X7 = 709(/1Kg)

450g PP ZF = ZAH]-§ 209 X2 = 40%(/1Kg)o] AEE AT NZIF P UF
Aol puitso] cints] AldFz|go] SRR FarQECE 2 R
BEAEE ZE el A zsHs Zo] Aol Uk RO mieEic
FRUL o] hEshs DAL B of sHAUM o}F AP £33 e

A §4& ol 8% Fast 43U QY 1FZA Y] Qg Ao didr)

e Bl A F2 SR(HALIY £%, HADY, P 2gx2 4
HE glon AREZE FRE 408 ARY WEI} WEAAT o} An|xje
= JltH drt vy RERe £o8 AgEHE FE P20 £ 29
ShZ Aol AMBHER £39 LuZUE FHolct, U WEHFo| U
L3jctd /87100l melye F5H8Y o] LU RN F39 )
3ol ¥2EE 21 §37170] HREW s P B2 E o8 4 glemz j}
A BAYE HEY 4+ AL Aoz daHr)

& 170] Recipe 1Kgd WFUFFY Foy¥4s 9 714e Uehjgch
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E 17, #3205 WrH2

AR KA 22 (1keg?) Y7 (1Kg) 2E¥7t
By 137 1,100 150. 7
29 yrke 2758 36054 99
2271 193g 2,600 501.8
237 55g 2,100 115.5
o}u} 116g 47091 54, 52
= 20g 190 3.8
FRIHE lg 6,500 6.5
g 2 6,000 12
chy 8g 3504 2.8
u} 27 6259 16.875
o5 8g 2,050¢d 16.4
F8 54g 7149 38. 555
2+3 8g 560 4.48
3% 21g 7,000¢) 147
T 74g 750 55.5
A 1000g 1225.43
*Al 8§ 0.5L 75041 /L 375
A(R%) 1600. 43

HAobERol A7t W ouuiztE & 18, 19¢] vehfich ol 1Kge] Az E
Fgulo] WA FAY wio) HARHE ELR APl
dzi 2y 1,2269 (QSUF)
1,601 (F+8RHF)
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O WEuF

E 18, JEVFY olgrtuzl 24

72 E 1Kg9

A3 e

R KA 1,350 (7434 H4& 90%)

743y 2704, ( |xjgH|9] 20% 7173)

A 504, (109 X5 = 508, 200gXA}A])
27 1,6704

ol & 3309, (16709 Urte] oF 20%)

A=} 2,000 (200g X 570) = 200g & /N 400
3 -2 80| 40093, (et An)=}7he] 50% A=)

of| A} A 1] 2} 7} 8008 (200g)

© fYVF

E 19, SYVEY ol gzt 24

7}3AE 1Kg2

774 kil

R B 1,760 (712X ¥ 48 90%)

7134] 1754, ( ¥xpgn)e] 10% 7H3)

32k 509, (1090 X5 = 504, 200gX3FA])
A7) 1,985¢

ol 4004, (1985 W7he] o 20%)

=7} 2,385 (200g X 571) = 200g WANE 4779
5ozl 4739 (¥ Av|x}7iel 50% BE)

ofl 3 4 H] x}7} 9504 (200g)

AFlA FEHD Yt RS 710l 20067 1,508 FEC|=E AARAHo)
& Aoz dAYED B3l AYVRY ZHE 4 KFol shesime KUl
Azl JlniET), $3WTe) AN JIE AEE 18T 4 Uth JAU P of
g2 3 Ay F& 2% WYY 2EJ} 23Wch
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& R R {8 P 580172 YEUFE 5T JEHE 1274, A
AEHE2o2 67147 7Hsdich
ZAche] ol o] &xigd REULERY o] 485 E /HHS EAY A

200g PE, PP X3 = XAd]-8 109 X5 = 504(/1Kg)o] 4t&= Tl
HzgRole YeUFY FE dus] AEFEA ostEg JEALS EAs)
I e cilgolA Az7bsstn] fYHRY FfEe FLIAAME JHed AR

BEI 53] fEUTY FoE AURMNE 247580l i BTk

fir

=
-

2

th dPEH) diy /23 BUY QL JEx 2AHEF

1) ¥l o 23
O $3u5HY 123
FRFBoAAY $2YFRAY HFFYL okt Lol FYstgnh,

Y 57kg,
Elv e st 3kg,
Ty 9 B3(Mixing) Aled4=(10%) 16kg,
- 3% 58, A S| - (wax 10kg
|
He 843 (Rolling, 5%h
{

A& (Slitting)
((do] 3om X F7 2.3om )

i
Axt (7] 63g)
l
24-(98-100°C, 8&)
|

Wzt gl Ay

(3¢t MlH 7], &=10°Ce]3})
|

|71 %91 (230g/70)
!
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@ F33EHo] VY Anjz} V2B ERAE Y

ZAARF) EFY SATBNY o 8)2 ¥5& F/R ¥EeEe AzdlH
22 BAngde] HAste 4 Y 1938(dA} 617, ozt 1323)S tides 4
vzl 7|2 ZAHE AAIstATh BeAAE fsle] ¥Ed 1dEE Y YyulE
25t 1E olulol HIRleIA AFstct ¥H WUHAZLAZE 2 AFolN
Mgy g AMgstddel. 3 A ohg 22 AE8S ddrh

o/

@ £M|AL JIZEH o] Aoyt AL A8 T3l 200, 30th, 40chrh 2z
24.9%, 39.4%, 25.9%2 AA] oA e] 9oxol S ApA|Stalch

® AF=SL A7t 72%, FAto] 21.8%, 7|E} 6.2%F LIELNITL

© &A= olmE 61,7%, TH5 30, 1%2 el 3.6%, dYF 3.6% 7]EH, 0%0]
ach.

@ A5422 71A 9% 100~200Ttdo] HA] $Exbe] 50.8%, 200~300%HY
21.2%, 100%Ed njgio] 18.7%2 UElyith

©® AlEe] FFLZE UY4Hs ANSHALY 65.82 71 B2 vE&S AF]
shct.

@ ¢t FH it Yt JEEE 6.326(9FWA)E Velwich

SHAESY HFol iyt M3 F4(31.5%) > YA(22.5%) > 2PA(16.5%) >
SE(12,5%) > A (11%) > J|E} (6%) £olgltt

® & spgdAEe Fojejate] cigt A 86.5%7F Fuistlcia §Hstglen,
Bl Uy ast WA A 2oisbsdL 96.4%2 Fri8t AZAE
¥ Bio] &S vehch
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@ & AMuAS] iy FUHIZEL 5.984(9HA) o2 $531A BIEHTL

@ £ AuslEe) AN Hol chstole Yool 7H4(46.6%) > BH20.7%) > 7]
EH16.6%) > MZ(16.1%) 2 LER}, $347l0)] ostel 2] BARE B 7
AFE Zo] AMsiol ¥ 1A FaY +EU A= HUHUCL

® S5A7t Aste AMEY FA7HA-L 300~5003(49.7%) > 500~1000(31. 6%)
> 30099u]8H(9, 3%) > 1000~15004(7.8%) > 150090 o] 4H(3%) 22 L}ElRtC)

2) Qo] Uiy A
D 549%Y 133
FHFRAMY FNYPe FHBIPS che Y wol ¥ alch

I Zred 2+ bz F4Vital gluten |

[ AASF(ZAG, K-300, Aol =) |

| Mixigé L
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1 lm 3 o oft| |
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=
[
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&
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FAage] 2uAFS detd § 2UANES &7l 10vjolA 200h7} FE °olE A
o2 erEle], 4ulAAE AEsAch AF3AFH ZIAE o] &3t -r%a—
A7hg SMQue Az, Bz ¥y Ay 1025(dAt 483, oA 54%)E
Jog AHlal JZE RAME AAsdch WePAE FHEY 1AES AR
Gol| Yozt AXE Jd EAsl FYL, =AL & Fof 402 F AI3gch

<= l%"ll g NEeE o it 13deA vi¢ ekt 9HeR EH"E}’-‘S}%%
o, 9L 4.05, B2 3.95 ZAZME 45002 ciAE T WES LEhid

o ]‘6'-'] FoReAlE EUE wl BE ool T2 4EEl des F5E ¢ A
tHay 3). E ZAgoldel Foie A=tz Yok 65%7t P22 Foist
Zctn geisle], F50) Aziggel] cig 30l AA 2FHEE ¢ + AU

zﬂ%ﬂi A o) thste] Tzt xz o] 2tz 3% Xuo|PyE slMstn deule
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¥ 6. SHUYAEY 4|zt 714
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O *+349 71333

A ALY FRFHES FEPHY By 54& AN A8 o9
zefe] eAlm 2 BHAAE AX GFY dAvE E 203 Yot olF A¥
T AUS AT V12 e Azste L3 zARE ZRUT, BYLS
FEet 2R Asle wE FolstA A LuAE At AUE AEor ¥
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!
A ¥2E Scm, AU lem FHog Arh
I3E oA Mol JE AAYCL
{
Mixing FH71%. 92, 35 Yd& ¥&

8%

“
(__o;-,‘_I['Ll‘_
NN

a8 7, R AHzuby

¥ 20, ¥ Qs @

ANEy FF3H A 335 B
CR 1,200g 1,200g
70q) 150g 150g
A 160g -
=2 210g -
o - 1,420g
Hajle 12C 12C
w7 127} 1274
H?a 6TS 6TS
k- 6TS 6TS
ol 150g 150g
L-2-3 6TS 6TS
A5 15TS 15TS

b = 9TS 9TS
= 1, 660g 1,260g
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avlal 7135 BFojo] eyt Ade] dF X 20chr} 1377, 30tizt 2%,
40ch7t 107, 50ch7t 6%, 60thzh 10|, A £E& o] 817, 40| 957
ol girch.

® AFAAL Fato] 977, 3 67F0lAR, yn{A] 128L 71El xjdeolTh

© FAYPEel= olVE 877, WEFY 707, 7]} 19%F0|3ich

@ HNEY FuBL2ZE hPwurt 9522 (WA=t 54.0%) 1Y g2 ¥E
S Aistda, AP 45, £% FHoEA 33P0l gdet.

® F3E ol8Y AF F /MY Foltle Ae=2e FHAO36W) > FFUX|(28
) > ¥#33H(6F)22 Uelsttt

® € /dAZ Fojejatel iyt AReA 30l ‘wrl, 125%e] ‘BE olgtan
thehste] dAlgeae] 88.1%71 Foiy JtedE AAstgen], FFolA GUAE o
waavh WA F9 2650 FojeAlst ‘ol wrb, 99%o] ‘wT), 5190l ‘Ao
ek 2 oiwsiz, ycl o culg woh 2 3 Al © 18R glo] AR Il
oy BAlol &S uehlch ol YA 71.0%71 &2 FojolAlE EASINR,
Foi7Hed 2 10052 F71ste], F3e 8 YeBA 7ol S AR
F33Ye Fuisksdo] ofF &€ UEich

2 dAEL] el tiF Brle F5BY AP P 5.59(9F ¢H), B
8 Z% 5.862% Letytcl 3] 200§ At REFHL ol ofd w2 A
48 Zotu], A%(:5.63, <1:5.74) Br} BY('S:5.79, :6.28)& ¢ o MX
3to, @ dFF2 ot AUE Aol UE A2 Frjd FEYYE HIUS
vtehfoleh. doch o8 R FRAH AgY @S FolstAscl(5.93), BYLS
(4.60) M2 ZolshA] ¢hol AP AHA F4AH Fel& HERE vehidch

® & AdAE 2222 Ay F¢ 5.53(98A), BYL ZF¢ 6.012 BN
Ack. 3] 40t) o32H(6.43) 30th WHgol(5.91) AFS G LEstHen, 40
o} €43(6.85), 30th WX3(6.52)3t 20t of’gol(6.25) BR L =g d2sjgict
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@ £ /AgASe oyt FUHU el B Hrie F3Y A¥ F4 5.53(9%
gkd), BHY A$ 5848 HA uielxtch 53] 20c] @432}(5.68) o/g<l(5.60) A
Qo] wg wA Fristded, 30c] 24(6.12)3 20t) 4del(6.02) BEY & A
Zstodct

@ € MeAEe] AMBH tistels 24| ‘g o2 RS, ANZ(68
)y ZAZH47E) > R(37%) > 7lek8W) & Ueht, @2, T2, €2 F4 ¥H=
A7hre AW 2Asle B3RP Ag Mk ol M Foy YHoE X
A et

® A& 7.5cn8 #3239 10718 iR stde o, YA B AF
°] AAR7}A4-L 1000~150094(60H) > 1500~20004! (588 ) > 500~1000%(41%) > 500
dulr(9) > 20008 ©4H(8%) 22 Uehyich

® 339 74333
2249 HEFELe 2% 83 goh

R
AA -‘?'--’_r‘-?é'l Tcm& A&tk
L FANE, ‘é‘?if. B, 2838 E£¥8R
¥3& ded
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@ B3R AnaZeRA}

Bado] cfgt A|AZ|EE ZALE BNT A3 E A3 g FES 2t

Adlz} 7135 Bl VAP UL 88EOE BT ogojglen, dF EF:
20th7} 349, 30thr} 357, 40chr} 149, 50tir} 5Bl

® AF29- Asirt 648, 4t 23%olgin, x| 15 71EF 2| HolKch

© FAYElE ofnE 589, WEFY 259, 7|t 5ol

@ A& RojRL2E ch¥4HI 1B o2 (HAZHAY] 58.0%) MY w2 HlE
& A5, 2R 28, &8 fEobd 9k

© H28 o8 AFE Z 7Y Jolste AL F3H(63%) > FFAA(15%)
> $3ohE(6W) > ¥ (4) 22 Yeiytch

@ 2 puAEe Fojelate] cigt AFoAM 6Fol ‘&rl, 60Fo] ‘EF el
chgstel AASERLS 75,087 RoiY JHsd g AAstdem, FRoA ZAE o
Wzt WA A% 1080] Fujeatst ‘olg T}, 43%e] ‘gCH, 30| ‘Ao
Qct, 5Wol ‘wrl £ cigste] AZAIEol iyt Bl &S uehlcth whetA
2aAe Fojrbsde 94.3%2 FUlsto], B3 4 Fel¥ 7wl dF8rl
d AEHE £5A2 Zojrtsdol oF £3& viehlch

2 AgAEe o T Hrhs HolH WE BRAY A4E 5P U o
7t 3 H3ael #9(#429) 6.043(9 wA), BT F Esl U FHAY
Z-5(#285) 5.49822 UehHE 12), Hold UE ¥3d Mr} 4 w2 AFE
vehdigieh. 58 20ch, 30ch, 40t SRAbE 2 & ¥3AE, 50of SRS W
SH5AE MEshch

® £ AgaEe] 2R R FE $330 5,818, YEFFYo| 5.758LE 1
Eh}, FolA WE $3A Hrh 4P &2 F4E Uehfded, WeiRdE B3
3 AL 2] YA B AL ERA3} xo)7t WURE AHAstdh &3 40c)
o] gz}l 2 & $3A(6.29)F WE A 233H6.57)& &l Pt

® £ /MgAEY 2¢AQ sto] iy Brke 2 & ¥5de] 6,271, UFFF
Ao] 579822 Uteht, o)A WNE $32A Ho} 4 &2 A4E UrhActh &
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8 30che} dochel AL X T2 #-zrzu} HEYRAY %

Fol B7}stalch

DRl NEREAS A e R, 29, Aol YolA Wol VE $33}
sol7h Yag Uehiol WEREA VY shsdol &S AN stsch
@ AE 25l $3A VhE VoAU 9L ©, SUAT} A2AsE AF A

A 712 & 1500~2000%4 (307 ) > 1000~150041(2878) > 500~1000%1(23%) > 2000¢
o]AH6%) > 500 u]gH(1)o R LIEPyiCE

21, #529 o9, B, =3

ol tiyt W} AztE

=+

\=)
o

i

|

4

z 3 7

#429 #285

#429 #285

#429 4285

20ch

oA}

6.12+1,08 4.91+1.32

6.56+1,25 5.21%1.41

6.03%+1.56 5.18%1.45

30cy

o2}

6.14+1,36 5.72+1.68

6.28%1,47 6.03%1.61

5.58+1,.38 5.89%1,91

100} oA}

6.14%1,51 5,93+1.44

6.00+1.18 6.38%+1.39

6.29%1,73 6.57£1.70

50th o=}

4,60*+1.14 6.60%1.67

5,00£0.71 6.40%1.95

4.60+1.14 6,401, 34

2

A

A

6.04+1,09 5.49%+1.39

6.27+1,20 5.79£1.41

5.81+£1.36 5.75*1.55

2. A%3437}
7h. §39] yi3g Bt
H2g o]gdle] WEHAZ AW WA, F3 HIl st YFEY =
37} JAEE Zo| BT olF Ysy] Y HPE £k F ¥E ¥
=¥E Hrlele $2YEAS ARl tgReste] YH(4C)el BAEAM FA]
Hor Ttz HEHE FYsict

U Y3y QAR A 59 opbelARige] xAl
V2ol kARt Z A amylasert Ealsls Zlo] A5 o] ¥F:F&Fo cislyo
pHY, 259 amylaseZAHA4-& &3 3}cl.
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t}h §3H7lo] & YHURY k¥l 3}

3§ o]§3le YEHAz AEE FYIEAM, 55 Alel sie] YEA =8
7} dAEE Zo] AF o] ol& HUI Y AES sYsidLt &, $3& 5=
2 Hrlsly £33 HE 23t tdxelsl Y400 BUSIAA FAFY
o2 33ixe] WS &H3Acrt E 22,2300 B ule} o] £371 MilE=R] o
S RIS FAHLE w3y} ARHAAD 1x0] e & R FPole EF
ZAstoIME of 100% EXEE FAIsldct olay FyL ANYFE HIAYL F¢ 2
gt ohl]al #FE& EWAYst WEH| HEAY FFolx FASHAl Bt ol
g g2 $33e Helat 22 FAEY Y HolAL WiFY anylased] Exjjof 2%t
Zog F3= Ak

E 02, N3 A} 5EY YEUY PAUE(ST)el T Hy!

u :
A7) 5 1 AL = -
0 100° 100° 100 100
1 67%11° 88 +27° 83+24™* 105£17™%
2 76x8 ° 108£6 ° 92+3 110£45
3 60+23° 13910 ° 105+15 101 %5

" 35 Kainuoa$(1981)8] Py miet FA 3.

E 23 BUY F3 Ul v=d U WA Sxre] wiH

L= tat (g
A7) ; R :
0 100° 100° 100 100
1 74+21° 68+18° 80+£26"* 109 £30™*
2 75+16° 103+16° 86+27 113+9
3 60+27° 90+14" 70£11 109£16
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gt ¥332E9 a(or B)-amylasef 2™
1) alor 8)-amylase®A2] #3 2% 2 pH

Lo PrIQAIRA anylasert Eajste o] A= LFFHE cisie
pHE, &5 anylaseX 4B FASIATHIY 9,10). ELEYLS 50°ColA 7H3
Eotony, pH 73} 1001 713 B2 A4S Jehiddch £ JPAAZFE HHY p
7} A2 T2 H4Y 2712 0|49 isozymeo| At Aoz FPE PA) ol&2
w27} APFolct,

0.5

__ 04 x
5 A
0 0.3 —~¥
2 7 NG
g 0.2 S
01
0 1 L
0 20 40 60 80 100
2=(oC)

Y 9 BRaZEe 25 apylasefAYA

0.6 i
0.5 = A
S 04 A A
N AW
q4 9\/ V
w 0.2 / < :
0.1
0 0—/ | — 1
0 5 10 15
pH

a2l 10, 332352 pHY amylaseZ AYA
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NEEH 2F AELMIIE € HBHS2 N

2) 233559 anylase] G4

BREE2E0] ZA51e anylase] WEPYBZE F7I35H7] #l8le] #EF2ES 0
U 80°Col M FpdA et ¥ HARNS AW Azpe IY U Pl 70°CAA 5E
Y B9 "ol WA Pastgonl, 80°ColN 08X MesidE FFd=
Ayt gagyo] Easls Aoy veh} £3Fo] Exfshe HiE vy YA
7% Reg 3t

[+]

oy 16
5 14 ] O700C
w12 F800C
S =
e 101 Fir—1 |I?
S 8 fi
06 M ki
] M -
q 2
||(11 2 I

0 1

0
AN ZHE)

a7 11, dAele] At $3FF2 anylase T HP WY

nf, E3YEde AYS Mg W

BRYUEAg Azxsle] F3u)dS7)(L-LDPE/NYLON/PE)o]] ER3le Wo] F33ix
£ 2oHHE Show-caseo]| BASIAM AaF NAHNYNZE)E VLT Z3he B
249} et Aol uwhal ot ©@AMEE FYE By, o F22Yo] Yo
sl migol uwiE Paes YUt uleld F3YEUY ZPGRM EFPR
A0S AHg3H= Zo] AAMrL VA EFFPEYNE AHEY FF R} AI3E
FE ¥ A& Show-caseo] BU|sIAM Nz, [ 54, EeNEMBZ=E, FA8

5)& &3t alch
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T 24 $3235E AFgF NgEy

Al T
A7z R3S L : b
13 S 52,14 -9.85 16.98
259 53,70 -10. 58 17.51
=i 55, 40 -9_88 16. 48
25 12 51,25 -10.79 20. 49
=53 50. 37 -10.12 18.71
2o 53.56 -8.67 14. 38
33 2 49.39 -10. 64 16. 53
B2 51.60 -10.68 17.65
= 54,35 -8.53 12.58
43 22 49,93 -10.91 18.20
E53 52.02 -10.57 17.23
2ol 53. 40 -8.06 12.46
53 o 2 49.75 -11.10 17.72
E25d 51.47 -10. 59 15.84
2 50, 41 -7.94 11.81

A 48 BAR - AR B

ZAY - ABAENE Slste] HFAREPo] wWe AR UFF BAANEE F

3
Ao Faol AIPHEE ¥R v RALLHME YEstdict

E 1 Y4 AZ2AE AT 424

1. USUERE stelr AFSEE US4 o @ 43 Y% dopy
Hu7p? (%r2l, kg)
97/7 97/8 97/9 97/10 | 9711 | 97/12 98/1
ZY A
1A
98/2 98/3 98/4 98/5 98/6 96\ 97'd
FUA
14
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2, YEUFERE veed ASHE YEFRY ¥ 9 43 ke
Aoty 7)? (4], /kg)

97/7 97/8 97/9 97/10 97/11 97/12 98/1
Rt
A

9%/2 | 98/3 | 98/4 | 935 | o8/6 | 96 | 97d
A
Ut

3. Fjare] YERFE st 3 o AYolM BAE Fold, JF4TE

FF3He HAale ol= 3 dU7l?

A QERRS LR (ERE)
NERE QAN

4, YENERES viobg AMSEE AXSe 98 U A7 FURE dohv Hul
712

97/1 97/8 97/9 | 97/10 | 97/11 | 97/12 | 98/1

+U4F (kg)
B FU7 (L/kg)

98/2 98/3 98/4 98/5 | 98/6 | 964 97

T4 F (ke)
PF 7Yt (B/ke)

5. WENERE glelg] AFREE ARZe] 9 3 A7 Foijgizi= Aoy
(%ol Y/kg)
97/7 97/8 97/9 97/10 | 97/11 97/12 98/1

4% (kg)
EEESERCIT

98/2 98/3 98/4 98/5 98/6 964 g7d

T (ka)
Y 7971 ($/ke)
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6. WETEF A4t - 32AY ol2A AR

-7 At -

1. AA - AREEY 23

7t d7HA4

Bz ey Hiagel B o) 3ERFo] iyt AR, Y E4 AENY
g o} Asta Qi 53] WEHS ARl oy YEZALE ¥st2 Alrh

1) #3453
2, 230g £3USW 52170 ABAMA] {8 Flakat u18(1998d 109 7<)
dEz ey Foda(ke) 714 (R2/1Kg) u]-&(d)

CH 10kg 900 9,000
Eln] o 7}AE kg 24008 7,200
YR (HAEE, FHE) 57kg 3604 20, 520
A3 1.6kg 200 320

A 56kg 6 336

o 18, 850
7 127.6 56, 226

Th e AR o 1189 (4ATHY 109 ER)o|R, od7lo] AT olF 22¥E
gsiA = ZHE7} 140980 LheAl Hrh thAl o7lel {Fuhd 1o E i
5@ ol 4t4u]atz}st atE€h oA A2E o7l 2800 H3, oA
2u)aF MEZA]A 300~50080] 50%0} 500~1000%0] 30x0|22 1A FAY-
Qe ZHog ojatglr}.

Jeoie ebu(ebd) UEY chAABA e iAo F_4Y} Woist &
& nlzstd, Habd 450g0] 2809 Axol FIElo] 360%de] TniEn gleE=g
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230g9] EPcIE elde] AWBAL & o Aoz TN AR
Hrt e e 3kl

2) ¥38%

E 3. 39 A dRAE v &3 4L

S e R %% (kg) 712 (K/1Kg) FEL7H)

S 60 900 54

AL R 100 360 36, 000
A 1.2 2009 240

zxA 2 60 2,600 156, 000
254 30 1,000 30, 000
A4 55 6 330

71} Rajg 5.0 1,200 60, 000
Aol A0k 100 1,100 110, 000
x3 o 73y 67,500
A 311.2 514, 070

SR 2 A FURES JIEE F43hs U0l 6% B2 330kgd AA HR EHES
15%(F 83U TY)olBZ 280ked A ©crh AHWLIE 200g0.2 ¢ o ¥
BAr7He 3670l Eaxel A7) Axyl 23u|e} shu] Eysie] 4y 74
2} 109 ol2g ahjEPthe] ¥ HrHe 3840 ®rh of7of ol& 80Ug Tishd
FRE7} 4649 FEPAE 464922 Yok 9280 Wl b HERARER £
]2} 2Ho)714-g 500-1009 22 AMYstgong ARFYHEL FHL Ao ndd

ch.
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3) ¥E33d

E 4. 500 ERTrY BE5H3A P dyAE $¥ v]-8(1998d 109 V1)

R © Bk (ke) 7+ (/1Kg) H]-8-(gd)
PR 25kg 900 22,500
- 12, 5kg 800 10, 000
A A4 25kg 6¢ 150
oz 12, 5kg 1,560 19, 500
A 12. 5kg 2009 2,500
223} 10kg 560 5,600
71 @ X3 22,050
A 97.5 82300

£48& 62 b 91.65kgo] AR, T AT A7 o 175 (4271 109 2
yolar, of7lel Aw o] & 35YE UstA HE FHZ 210¢0] LA "l TiA] 7]
o] RE0A 2109 YA Hd olalAu|aprlst A&l oA AEH o dAu|AI}
£ 42080] 3, o] INFLLE A Y wiolle 1,260%0] Heh Aulap AE2
Aol A 1,500~2,000%10] 34%o]3 1,000~1,50040] 32%0]B8 ol HEe] ARy
ol Ao2 oAsiT),

WELRAY A YSERAE 2 o, 712 800gel 1,265¢ ~1,3649 B ol
F3(73%) 22 3ltjzt 840¢0] FErhsstnE St
U 3EAEe A3ag @ nAw A

1) ¥FAE Add¥ 3%
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A WEAE] nj&de 91do) 1,360 QoA 950 3,144l 2.3u) FI%
Yrislo] WEAIEe At U Analty FEIF FF3t vk EEHFIM B
B 22 A shs AL UERFE 91d6] oln] 600K AFE B 9540
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