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Abstract

This study was to investigate the effect of chitosan-ascorbate (CA) prepared with different molecular weight (223,
746, 1110 and 2025 kDa) on the fermentation and quality of mul-kimchi, and also, the effect of the mud-kimchi
juice fermented with 0.1% chitosan-ascorbate prepared with 2025 kDa chitosan (CA2025) on the serum lipids of
rats fed with high cholesterol diet (HC). The mud-kimchi fermented in 0.1% CA2025 has lower twrbidity, longer
shelf-life, higher glucosamine content and SOD activity than those of control and the other treatments. In the animal
experiment, the HC-CA2025 and HC-2CA2025 groups which were administered 0.5 mL per 100 g body weight
of mul-kimchi juice fermented with 0.1% CA2025 and administered the same volume of the juice concentrated
1/2 per day fed for 5 weeks, respectively. The average body weight of the HC-CA2025 and HC-2CA2025 group
was lower 6.9% and 8.4% than that of HC control group, respectively. Total serum cholesterol contents of these
groups were 88.33 and 85.00 mg/dL, which were 17.45% and 20.56% lower than HC control group, respectively.
While, HDL-cholesterol contents of these groups were 7% and 23%, higher the LDL-cholesterol content were
13% and 26% lower than those of HC control group, respectively. And also, though the atherogenic index, AST
and ALT activities were not reached to normal control group, the values were remarkably lower than those of
HC control group. This study indicates the possibility of utility for kimchi industry by adding chitosan-ascorbate,
especially CA2025 showing not only quality enhancing and shelf-life prolongation but also improving serum lipids
and atherogenic index in rats fed with high cholesterol diet.

Key words : kimchi, chitosan, ascorbic acid, high cholesterol diet, serum lipids

AN B2 ABYFEOZ FFHH & 2S¢ 189 sNESS

T £ e LFUHEESS FEs Ah2,3).

AR Al Ato] XA o] Ao]g} fFFo] glrh= AR AW SFHHES AP e AT HAR A7 A
o] YAIHA FE U= A8 T840 v A Bt Aom, 43 Fol| wheh A Fro] 2AH ] S &
Ha ek, o] &2 Aol SH2HE $EUt 1 AgoH4). 13y A S]] AFHH Alole 1 F/del
MEBA SHEoZA A2 w37t SR =AU theket

"Corresponding author. E-mail : kimsd@cu.ac.kr, Akg s fEatA "1oHs). AW S 2EEe] 5
Phone : 82-53-850-3216, Fax : 82-53-850-3216 2o Aoz ko] F7-9} <, 2EH, F71E, Aia Tl

- 754 -



7 ko azo)eg A7)

o
it
o
T

oy
w2

& FFE e Aoz LA SThe). 53, 2ol fol
A% DEA2HELTY o AFEI die At
%ol Ay 3UThT.8)

3)

Chitosan 11247 7120} 239 F31270] 243}
= B(1,4)-2-acetamino-D- glucose & TAE UZo] Ao]d
FOE 4 FH2HE 55 Aoz gy
B2 53 sUAEskES dWshe 237} 3ITHI0-14). ©]
HE Ade dnk A5 Aol vldte] Be AA
SF2sel 7]1Q130H(10,13,14). BHF ol g} F LML F
g 2=H S Ak 8 Asi5), More] 4
steroid®] ¥jA2-& F7H10,16)A171= Ao 2 Udeizx] 9ok
a2y chitosan& Eoju} dFEoll= SHA] gon,
o R e Bl SalE e AT A
w5 ee] Halo] A bt AFe] 7} Ao
ATHID).

Chitosan-ascorbate (CA)+= chitosan®] amino~]$} ascorbic
acid7} Schiff HF2-off ©J3je] A E < (18).L.2 chitosane]
7V673 3} ascorbic acide] 7| 5Ado] HEHo A AL
7174l vl 7hsde] Eut olo #E At BEA
o= o]FoA 1 glom, Aol vl tirlele FTF
& A FoviA A& Faslo] wldg oz vyt
(193 2] FridH 2 Yehbe Crohn'sy o] X)f 2
ool &7} gl Ao® ¥uEm k7). &, chitosan
<= ascorbic acid®] Fgd FFQ0)T AUl Fe|~EHE A3}
EFQU7E gelA glont o9 ghao B3 ATE u)$-
53 Aot

9, BEHAE o R AedgaEol 13
FToR AT, FEAX(AAR), YHEAR] ol
Jom, 7k FARR G, Al oA A B 9 ok
Fiks, A%, FuF B8 TuF 9ol 2% A5 A5E
< 7kt A7 BAAE 53] 28-S o] &5t A
A2 AREFE v G JF 8 dE S
AE 71k B BEET okl GAFI} Kot
No AlQe vk v A SEE ISP Y 85
HEo2E ARSE T SITh22).

2 A7e AN Yehs 8] B8z 7Y
Zrol #a A WAEE A4S B Ao H o
TEI] F7VekaL e AT 9] sl nAE St
o A3t e 71T AES MEE] 913 Ao

ChFE B chitosan© 3 |23 CAS A7) 2407
o FASYL 2RI B0 714 e 1 94
CAZ A|ZF B/t 22 26 2 o] 979 FHA
Ao) M G zAAT

=
A ?/ﬂ

33 DEYAHE Ao

rlot

Fo] AR H v XE A% 755

(Brassica campestris var. pekinensis c¢v. Galacsin No. 1), 5,
o}, vhg, A4, 25 2 2FEEEE AHRR o,
chitosan-ascorbate A %8 A 5= Ex}5F 223, 746, 1110 2
2025 kDa®] chitosan(Kitto Life Co., Seoul, Korea)¥}
L-ascorbic acid(Sigma-Aldrich Co., Saint Louis, Missouri,
USA)E Al-&-stqith

Chitosan-ascorbated =

Chitosan-ascorbate2] A|Z== 2 BAEE 7| B4 1 g
A& vortexol| 4 02%2] ascorbic acid &< 1 Lol 7}3}ed
A oA 1A17HEt whgate] Akt

U=z M=2t 54

204 Aed 850 HE ZHAECH, 02%¢)
ascorbic acid -&-(C2), 223 kDa2] chitosan- ascorbate-8-28
(CA-223), 746 kDa2] chitosan-ascorbate-8-2H(CA-746), 1110
kDa9] chitosan-ascorbate-8-¥(CA-1110) 2 2025 kDa<]
chitosan-ascorbate-& M(CA-2025) 0.2 F+E3}] Table 13}
Zo] AzEAh MFE4x4om V)2 A1, B T
3mm, 4 x 4 cm®] A7 2 Ao AEFAL 7%7} = A
agg A3 B 25Tl 2A1ZERt A1l F 1A F<t
718 AAXNZ F AMESith S5 A E w1 s
7 4~5 mmTFAR ST sl o, A ns
£ 1 mmTAR §HA Mol ¥tk B4R B 1 LE]
FrElel 3 WhEo 2 wadte] 10TAA 2063 S4AA
t} H2drE @5 3AF & Salinity Refractometer
(Nippon Optical Works Co. Tokyo, Japan)Z A}-8-5ta] 2%%]
A z% sttt

o to

Table 1. Composition of materials and experimental plots
©®

Mul-kimchi with

Materials Cl o) chitosan-ascorbate”

CA223 CA746 CAIL10 CA2025
Salted chinese cabbage 87 87 87 87 87 87
Salted radish 50 50 50 50 50 50

Green onion 3 3 3 3 3 3
Garlic 5 5 5 5 5 5
Ginger 3 3 3 3 3 3
Fresh red pepper 2 2 2 2 2 2
CA solution” - - 500 S0 500 500
Ascorbic acid solution(0.2%) - 500
Distilled water 500
Final salinity (%) 2 2 2 2 2 2

"CA (chitosan-ascotbate, CAs: CA-223, CA-746, CA-1110 and CA-2025) were prepared
by reaction of 0.5 g chitosan with different molecular weight(223, 746, 1110 and
2025 kDa) and 500 mL of 0.2% ascorbic acid.
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2UxS FUSY 24
=R 9] FAEGL 10000 x golA] PalRe) g Ao

+ Al8R 3 T 5L BYe%th &, pHE pH
meter(720P, Istek Inc., Seoul, Korea) 2, A=+ pH 8.27}
2 wj7}x] 449" 0.IN NaOH mL-< lactic acid %2, B 5=
620 nmo X FFEE FH(23)3}4tl. SOD A&
Marklund 524)2] “PHol] Z3e] Alel 02 mLo] tris-HCI
buffer(pH 8.5) 3 mL 2 7.2 mM¢] pyrogallol 02 mL-< 7}3+
T 25ToA 108 <t ¥HSA1A 420 nmoll A =S
2350 AN oloto] BHE(HS HEHAT
o3& B84 EZ(alcohol insoluble substance, AIS)2] &t
ZF2 Al 10 mLo)| 80% ethanol 60 mL< 7}3 & &
water bath’doll A 2027t 71gste] YAE A2 AAEY
FHO = 59t} Glucosamine &S Morgan-Elsont (25)
o £3la] A]H 400 pLol] 2.4-pentadione £ 800 uL-&
7¥ste] 100T A 60453t 7143t o} Ehrlich A2 800
WLE 7kete] 1A1ZE o]ufo]l 530 moll M FHEE 2% %3
¥ glucosamine(Sigma-Aldrich St. Louis. USA)2] 7 2Al o)
oJale] A=t He A e AEgee Agshs gt
A g EgdAoz 9E 5082 Bsadd ol &
FAQ 715 %S 97 scale(26) 2.2 o} 2TH1H), 4
23), B 4034, 9zt du@dd), EANE AT gt
G5, At FHER), BB EUA), TR, oFF Zt}
O E HrFetth

Table 2. Composition of experimental diet

&35
HFEL 15010 go] Sprague-DawleyA| o] 7 215
BARE 15793 A3 § g 2EHE 2olR
Ft FAsith AL B3| INC), 1Z 2|
F Ao LHC), RFH 2EF Aol HXFE(CI) FAT
KO), n=d=HE 2lo] CA I HAFE FoAT
(CA-2025), ZY ~H|E 2]o] CA-2025 112 5&9 Eo| T
2CA-2025) 0.2 &, 7} 7% 10ule]¥ dajgoz &
3o} wire bottomed cageol] o] 7iE AHFEIATE A4 o]
£/4 Table 29} Zom, 1A=FEL 0.5 mL/100 g-BW
AT TR om, NC2 F/5E 0.5 mL/100 gBW=
AT FAstth Abgde] £EE 2242T, WA 1243
F712 A FAANZ L, B3 Aol AREA AH
A sk

omn
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AolMAZ, MESI U Mo|ge
HolyH T} AFE7IFe vl ARG AR ZH e
ek Holage U 4@/ AF 27 S 9

A7) Aol A FH LR U #eE YEriH:

SMAZe) =H

A2 o] 537 ARSE FHE 12A1ZHEF 2R
Z ethyletherZ w3 ste] /| B¢ & B35 giggoz
Agsidch A e AL 47, 3000 pmo = 2057 DA
52 gl S Bl § -70C] EAstHA BA
AlBE ALt T

)

(g/100 g of rat)
Ingredients Experimental groupsl)
NC HC HCKC HC-CA2025 HC-2CA2025
Com starch 15.00 10.00 10.00 10.00 10.00
Sucrose 50.00 4875 4875 4875 4875
Cellulose 500 500 5.00 500 500
Casein 20.00 20.00 20.00 20.00 20.00
Corn oil 500 5.00 500 500 5.00
Lard 500 500 5.00 500
DL-methionine 0.30 0.30 0.30 0.30 030
Vitamin mix 1.00 1.00 1.00 1.00 1.00
Mineral mix 3.50 350 350 3.50 350
choline bitartrate 020 0.20 020 020 020
Cholesterol 1.00 1.00 1.00 1.00
Sodium cholate 025 025 025 025
Distilled water (mL/100 g of rat) 0.50 0.50
Mul-kimchi juice (mL{100 g of rat) 0.50
Mul-kimchi juice with CA-2025 (mL/100 g of raf) 0.50
Mul-kimchi juice with 2CA-2025 (mL/100 g of rat) 0.50

D Abbreviation: NC; normal control, HC; high cholesterol diets, HC-KC: high cholesterol diets with mul-kimchi juice administration, HC-CA2025; high cholesterol diets with
CA-2025 containing mul-kimchi juice administration, HC-2CA2025; high cholesterol diets with 1/2 concentrated CA-2025 adminstration.
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FARA A, 259 2H Z, HDL-Z9 28| & &2FS kit A
2HAM 157S-K, AM 202-K, AM 203-K, Asanpharm Co.,
Seoul, Korea) 0.2 Z43}4T) &, 549749 dake g4
0.02 mLel] §48H 30 mL:S; 7¥eted 37°CAA 108-7)

HHEAIZ]L 3 550 nmoll A F =S 23l 22y A
ETFS FAZY A2 94' FUG g g 37T A
5E3 W, 500 nmefl N FF =S 24819t} HDL-Z 4
*Hl%&%‘t—?: g3 0.1 mLo] F489 3.0 mLE 715t
37CA 583 ¥heAIZl & 500 nmol| A SFEE =35}

Ao LDL-Z A | &332 Friedewald $(27)9) "y
o FFearh ALAL e B,
FHAA, $2 24 Sme/dL)
= (XFRY9] FHE/AdY] F3E) x 300
HDL- &38| 28| &(mg/dL)
= (B899 F3L/AAEde] &4%) x 100
LDL-Z#| 28| E(mg/dL)
= Z 3| 2~ Z-HDL-Z| AH E3-(Z4 A 2/5)
FAEME
EA 2] alanine 2 aspartate aminotransferase®] 4%
< Reitman3} Frankel®] ¥ (28)d)] F38to] ZA|E kit(Eiken
Chemical Co., Ltd Bunkyo-ku Tokyo, Japan)E A}-8-3}55 .
™, alanine amino transferase (ALT), aspartate aminotransferase
(AST) Z47te] 7149 10 mL& 583 A &L A28 o

3}

LFHLEHE Ao BH] dAAA A= ¥ 757

83 02 mL% A7¥eta 37CellM ALTE 308, ASTx
27} ]—1:1]-—04 r/}JLZé/\u}\]Q_}: 10 mL& 7]'8H 1027 Hc};‘q

= JJr 7 505 mnOﬂH THEE St gl osto
TS ek 540 FAGYE € 1 mLE 13
7t NAD H/] EAEE 0001 AN E TS U2
3} Karmen unit(29)2 ERYSITH

SAX |

S48 A= AEE5E 1002 HExo 21}
2 Yepigion, dedidre #ead 5089 HeA|
9 mEEA2 JEIQT 1 9 RE Aok 3Eom
Agstel B o BEARAE YRt o4 BEe
SPSS(Statistical Package for Social Sciences, SPSS Inc.,
Chicago, IL, USA) software package program(30)S- ©]8-3}
o] Duncan’s multiple range testZ 3§3}%] T}

da ¥ 3

Nf
N
BN

A] ZH4(C1), 0.2% ascorbic acid -8-4(C2),
71 EAK223, 746, 1110, 2025 kDa)o. 2 A %3t
CA é— CA223, CA746, CA1110 2 CA20255 S84

ARg-8to] 10CA 1087 ST 5 FE 5 E Hlwd

A& Table 33 Zth pHE CARHINEd A E 7| EAL]
SAEPE o mE foHQl AfolE YENA| &ken) tixE

TO 2 AME-3E F71} 0.2% ascorbic acid8-9-8- ALE-3F
AEETE foF o R ko Aew pHe| Aol o

Table 3. Quality characteristics of mul-kimchi juice with chitosan-ascorbate fermented at 10°C for 10 days

Mul-kimchi with chitosan-ascorbate”

Measurements Cl C2
CA23 CA746 CAI110 CA2025
pH 331:0.13% 3.50+0.05° 423+0,03° 4.17+0.04 423+0.02" 4.1640,05°
Acidity (%) 0.48+0.04° 0.38+0.04" 0.24+0.04° 025+0.01° 024+001° 0.2540.01°
Turbidity (ODex) 0.42+0.01° 0.354001° 0.08+0.00° 0.05:0.00° 0.04+0.01° 0.04+0.00°
AIS”content (%, wjv) 1.04+0.06° 0.98+0.32° 121:0.02° 1230.04" 1.18031" 1240.06°
Glucosamine (mg%) 21.56+5.56° 2891+1.50° 61.6743.55" 59.79+4.98" 625548.19° 53.24:6.46"
SOD activity (%) 0.24£001° 50.19+138° 59.0041.01° 60414117 59.90+1.73" 64.24096"
Hunter’s color value

L* value 70.18+320° 723142.50° 74.76+337" 74.58+2.02% 71.74£272 77.89+237°
a* value 0.59:027 0.66+0.17° 081037 0.76+0.12" 0.98+0.29° 0.87+0.36'
b* value -155+0.55° 2194036 238:030" 2.69+0.36* 3.00+0.35° 275:0.12%
Overall acceptability 5.11+0.96" 5.26+1.64' 5.68+1.83" 627+1.24° 6.1240.75" 6.49+1.28"

"See Table 1.
Alcohol insoluble substance.

Bach value is mean+SD. Different alphabets in each values show statistically difference at a=0.05 by Duncan’s multiple range test.
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ol# g A= CAS 7R AR &£A4o] AAES
HehH, 71 B4kl CAZE vl B o] A5E AA3te
A7E7EL32) S} LA] ot ERAFEY Srs CAY
7hro] FA7RNCL, CQRTH AA sk Wokow, CAX}
ToAE 7| EATS] EAbFo] HEFE YolA] SEo] B
stth B4 K4 Fodle WiFu 7 239 244
Al do] 7Hg3tE o] FEo] geizIth33). v A=
=5 N8R Sl 34T 4R LELEAAN)Y e
238 CAMZIEAAM R oled S F8d 5
o} 3= CAMEolgt Atmdrt AXFE Ho}l gle
glucosamine 3 & t2wQ] C1 9 C29] H]3le] CAH I+
ol 4] 1.84~2.90u]7} &=3kt}. SOD (superoxide dismutase)E
AL C171 024%, C2& 50.19%°] Y oV} CAH /e
59.00~64.24% = CAR7}7o 4] =gict.

== WIS Yehlle L2 CAMVRE 59 4%
o] ¥& CAI1110 % CA20257} t2(Cl, C2)E.t} &git)
ol B2 CAA 2] AAFEC] FA o vlgle] £y
Stal HEIF B 4 #dol gl Aoz Alsdh
2y AAEE e a* gk A FRelA ezt
sle Aoz yehgon, 3es el bk CAY
H7P7} <155, 2192 Hrkrel -2.38~-3.08T} Ech
THA 712 = CARZI7L 317kl viste] Ankg o
2 sg%oy foe st

olde] Ax, 53] RAtFe] gL VB R A2
CA-1110 @ CA-20255 2|3t E71x]2] A7} CA 23
7 Ee AEA 7| EATOE A 23 CAd H]sle] 71x]¢]
S0l AP e RA HEHo] Ta1, 159 Brr) Yo
), SOD2] 2/ % glucosamine®] $eFo] =7 vieh Ak
2 &8l 71 = ATt webA oldte] EEAddcME
CA-20258 AH&-3l9iTh.

=X

P}

B AF ] A FAF

Table 4. Body weight, weight gain, feed intake and feed efficiency
ratio (FER) of rats fed with high cholesterol diet containing
mul-kimchi with chitosan-ascorbate for 5 weeks

Tnial Final Weigt gin ~ Feed intake
weight (g)  weight (9 (gldy) (3fday)
NC 1290418 35106301 492104 Ba62®S  020000°
HC 136341165 WGBANT SH0R 199638 0400
HCKC 16506£1091 MW 468048 BOU 0214005
HCCAXDS 16225+ 985 3IS+997 44 2041l 025400
HC2CAXDS 1619241004 32904495 460040 1987149 024002

USee Table 2.

“Each value is meantSD of experimental group, n=10. Different alphabets in each
values show statistically difference at a=0.05 by Duncan’s multiple range test. NS:
not significant.

Gnmps” FR

g A Aol H gt Aol E gl PR CA-2025 7t
AR 5ES] Fol E3E 2AKE A Table 49} 2t

1} HC72o] B}l H|sle] 8.89~14.81%7} =718ttt 1
# U} 533 HC-CA20257 % HC-2CA202572) ¥ Al %2
HCol) H]8te] 242} 6.9% 2 8.4% 7} HAE A} o2
CAHEW Y AF442Ed+ Kim 5(34)0] 22 E
2o BAHd 7| EAIL Y 1EE F989 S v} Shin &
(35)9] A2l E 3 FF ol CAE MG T=S F
g 759 L3 &5 ehlidetl o= CAZE Al
AE A8k MAdske 28663 Bl e AR
Al HoldH F Ao)BEE FoAQI Aol gl
U FATINCY A 717 wekow, 2o &&2 HC, HC-
CA2025 % HC-2CA20250l| 4 =& HFH HCKC, NC& &
< AT EYrh

& £ XAr SMXE =&

Table 5= A Al vlx]= EHE UYetd 202 &
|47} triglyceride®] -2 HCa o)A Z}2} 271.00 mg/dL
2 88.75 mg/dL]I®] H]sle] CA20257-2 200.50 mg/dL,
2CA20257-2 2620 mg/dL & G070 Yok} §5e)
4 2] 9191 3)(The Association of Korean Clinical Pathology)
@NelM= BE2A EF tiglyceride S 27~108
mg/mL B2 A At H]E HCTA 9] triglyceride)
o] of Wslo] Tk} o) W ol vlwA Be
FEoZ CA20258 #7713t EAAFEY 2ol AR
Zo] /dEs vepdtt webr] CA20258 H7iet 334
82 ¥ cholesterol¥} triglyceride?] w&=7} old o2
A Uehe = e X85, suAEs 2 9 5(3839)
A= FI7} U= AlAET

Table 5. Serum lipids content of rats fed with high cholesterol diet
containing mul-kimchi juice with chitosan-ascorbate for 5 weeks

Groups” Total lipid (mg/dL) Triglyceride (mg/dL)
NC 189.50+10.6” 3033+ 321°
HC 271.00437.79° 88.75+1147"
HCKC 219,00+ 5.66° 27.60+ 329%
HC-CA2025 200.50+17.10% 2620+ 3.19°
HC-2CA2025 198.25+34.94™ 867+ 551°
"See Table 2.

Bach value is mean=SD of experimental group, n=10. Different alphabets in each
values show statistically difference at a=0.05 by Duncan’s multiple range test.

A cholesterol &2k
HA cholesterol kS Table 69 el Qi) Total
cholesterol &2 HC-CA2025 2 HC-2CA20259)| 4= 2+
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7} 88.33 mg/dL 2 85.00 mg/dLE HCT-2] 107.00 mg/dL
BT} 1745% 2 2056%7} 2+z+ 7H3193 ) HDL-cholesterol
9] &=ke HC-CA2025, HC-2CA20257-9] 4] z+z} 30.68
mg/dL 2 35.33 mg/dLZ NC9] 42.66 mg/dLol| = 1] XA
B3l 01k HCE9 28.67 mg/dLo] H|3te]= zhzh 7% 2
23%7} 7k Atk CA H71ekS 28] 2 8 HC2CA20257
& HC-CA20257 Xt} ¢F 15%7F Z7}1%9vk LDL-
cholesterol 32 HC-CA2025, HC-2CA20257+0] HCol|
Hla} 242} 13% 9 26%7} FAE Sl B WA sk HC
o] 2.73¢1d| B]ste] HC-CA2025 2 HC-2CA202572 7}
7+ 1.88 2 1412 AArrol] vRRA = TR dAsHA] 7H4
= ot

Table 6. Serum cholesterol content of rats fed with high cholesterol
diet containing mud-kimchi juice with chitosan-ascorbate for 5 weeks

Groms” Total cholesterol HDL cholesterol LDL cholesterol  Atherogenic

P (mg/dL) (mg/dL) (mg/dL) index”
NC 70504896  4266:321° 207741580 0654033
e 1070047261 28674503 6058+4.18° 273054
HCKC 9025:2.99° 28501265  5623:32° 2173027
HC-CA2025  8833:551°  3068:351°  5241:251°  1.88+021%
HC2CA2025 8500762  3533:252°  44.94:071° 141:035°

"See Table 2.
2)Atherogenic index: (total cholesterol - HDL cholesterol)/HDL cholesterol

Bach value is mean+SD of experimental group, n=10. Different alphabets in each
values show statistically difference at a =0.05 by Duncan’s multiple range test.

CAE H7igh 2] =+ E3A7 A E v)x &=
Gapel g AP gled Ui WERAAG @F
HDL-cholesterol &teFg Z7}A]7] = vFH LDL-cholesterol
kS 7HAA71IthE B 3140, 41)7} 1t HDL-cholesterol
2 T RS 50% o] Sehe AT oz AEHA
Age] FEAA S ARAITNAY e 2-4(38,42)
o] 2lov} LDL-chole sterol2 Z|uhid 2] ko] H|H &lo]
chylomicron 4% 5 VLDLz} 7 445]u] A&7
Ak frdo] Fofdhe Aol th(43,44).

=

g3 U AST U ALT 8M4F

AST B ALTES ZA18F A3+ Table 73} 2t} AST
D42 A4 o) INC)el| vls] HColl A S7kehe A
< B9 2 HCKC, HC-CA2025, 9! HC-2CA205 T-of| A]
+ NC3of vlg) 22 242 Uehylom, CASl 7)ek
of W& F3Igt e Koz gtk AST ¥ ALT= A4
W opr| it 3o Fefdhs A ool oRA AE
gl 2o o) 2F 22o] &4 S A O EXo] Ivist

of t 27 &€ Hske AER deiA glvhds, 46).

o AZHEEHE o] fF e AL PAE YT 759

Table 7. Serum aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) activities of rats fed with high cholesterol
diet containing mul-kimchi with chitosan- ascorbate for 5 weeks

Aspartate aminotransferase Alanine aminotransferase

Groups” (UL (L)
NC 262.67+13.90" 28.00+4.76"
HC 311.00+21.36" 39.17+2.02°
HCKC 227.00+12.90° 28.33+4.93"
HC-CA2025 211.00+12.18° 30.00+2.83"
HC-2CA2025 204.00+11,94° 29.00+141°
"See Table 2.

PBach value is mean=SD of experimental group, n=10. Different alphabets in each
values show statistically difference at a=0.05 by Duncan’s multiple range test.
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