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Study of Crataegi Fructus for Medicinal Foods Applications
- Functional Evaluation of Fermented Liquid on the Lipid Profile Improvement High Fat Diet -

Sung Hye Park*, Young Hee Kim', Jeong Woo Chon, You Jin Song, Jong Hyun Han

Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University,
1. Department of Food Nutrition for Hotel Culinary Art, Anyang Technology College

The study was performed by examining the effects of fermented liquid of Crataegi Fructus on the lipid profile
improvement in rats fed high fat diets. Sprague-Dawley rats of weighting 180.0 + 30 g were randomly divided into five
groups ; basal diet (Normal control group, NCG), only high fat diet (High fat control group, HFC), high fat diet and
supplemented with 1.69 mg/ 100 g body weight, 3.38 mg/ 100 g body weight, 6.76 mg/ 100 g body weight by fermented
liquid of Crataegi Fructus - HFL, HFM, HFH group). These experimental diets were fed for 6 weeks. The fermented
liquid of Crataegi Fructus fed groups had more significantly decreased in the levels of serum total cholesterol,
triglyceride, LDL-cholesterol and atherogenic index than the high fat control group, while the HDL-cholesterol was higher
when compared to the normal control group. Total lipid, total cholesterol, triglyceride, LDL-cholesterol contents in liver
were decreased in high fat experimental groups. But the degree of increment was reduced by administration of
fermented liquid of Crataegi Fructus. while the fermented liquid of Crataegi Fructus fed group had more significantly
increased in the level of HDL-cholesterol than the high fat control group. The singularity of the unsaturated fatty acid
contents attracted our attention. Especially, the polyunsaturated fatty acid compositions were 36.36%, 34.70%, 20.31%
in serum, liver and fecal of fermented liquid of Crataegi Fructus fed groups, respectively. These results imply that the
fermented liquid of Crataegi Fructus can be used as possible food resources and medicinal food materials.
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O VUFRIZ ¢ o] stainless cagedll Bo] 657} ARZSIA
T} 2 d7olA 4ETS & 570F LRI BF 718 Fg.
13} 2t ol W &9 Aol 2t g AlxE A8 ZRsE

AHEA S0

Subject
(n= 50)
1
I 1
Normal control group Hign fat group
(NCG, n=10) (HFG, n=40)
I
{ 1
Hign fat control Hign fat +
group fermented liquid
(HFC, n=10) (HFF, n=30)
A S I —1
High fat low | |High fat medium| | High fat high
fermented liquid{ | fermented liquid | {fermented liquid
(HFL, n=10) (HFM, n=10) (HFH, n=10)

Fig. 1. Classification of experimental groups according to diet
treatment
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Table 1. Composition of experimental diet

ngredignt——300  NCG”  HFC?  HRLY  HAM® HRH

Starch® 2068 2134 2134 2134 2134
Wheat-powder” 2068 2134 2134 2134 2134
Sucrose® 20.18 1826 1826 1826 1826
Comn oi® 214 364 354 364 364
Beef tallow'” 428 1094 1064 1094 1094
Casein'” 20.18 16.62 16.62 16.62 1662
Celiulose® 460 460 450 460 460
Mineral mixture™ 141 141 141 141 141
Vitamin mixure™ 185 185 185 185 185

Total Energy(Kcal) 10000 100.00 100.00 100.00 100.00
Carbohydrate(g)  16.25(65%) 13.75(55%) 13.75(55%) 13.75(55%) 13.75(55%)
Lipid(g) 1.60015%)  330(30%) 3.30(30%) 3.30(30%) 3.30(30%)
Protein(g) 200(20%) 3.75(15%) 3.75(15%) 3.76(15%) 3.75(15%)

Distilled water 2996 2996 2247 14.98

FLC™ - - 749 1498 2096
1) NCG : Normal controt group, 2) HFC : High fat control group, 3) HFL : High fat low
fermented liquid (1.63mL/100g bw.), 4 HFM : High fat medium fermented fiquid (3.38mL
/1000 bw), 5) HFH : High fat high fermented liquid (6.76mL/100g bw.). 6) Starch :
Woorli food, Korea, 7) Wheat-powder = CJ food, Korea, 8) Sucrose : Sigma Co. LTD, USA
9 Corn oil - CJ food, Korea, 10) Beef tallow : Lotte Samkang, Korea, 11) Casein : Naarden
Agro products BY, Holland, 12) Cellulose : Sigma Co. LTD, USA, 13} AIN - Mineral

mixture : ICN Biomedicals, Germany, 14) AN - Vitamin mixture = ICN Biomedicals, Germany,
15) FLG - fermented liquid of Crataegl Fructus, 16) { ) : Energy construction ratio
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HEHE A7 & A AR A2 3, 48 o] 47 B,
AsALE 47 niAe 95y ByE AF s HE7eM g=
& 24 AJK K0ColA dE BEBISCE

a4yl wet  xAE kit
(CHOLESTEZYME-V, Shinyang Chemical Co., Ltd, Korea)& A}
235l0] HEBlAct S Wil gAha]ek(cholesterol esterase
9U, cholesterol oxidase 17.5U, sodium hydroxide 50U,
4-aminoantipyrine 6.4mg gH7)& FA A2 (phenol 198mg &)
ol 8alAlA Fulah FETh AR 20ulol ZATE FLAT
3.0mLE H7ISt & 37TolA] 557} incubationdla] AJQF blank
€ tHAE 505nm stgolld EFLE Sgslo] 239 & =
ZHE sETE Tolirt

@ 38x14 & =
. McGowan 59 &%l £3lo]- ZAIE ki(AM 1575K,
Asan, Korea)Z AtE0I0] H-GIITE &, W dolAf a4Alef
(lipoprotein lipase 10800U, glycerol kinase 5.4U, peroxidase
135000U, L-a-glycero phosphooxidase 160U &7)E F A1
E3fH  [N,N-bis(2-hydroxyethyl)-2-aminomethane
acid 0.427g/dL &F[ol Ealisld FHlaitt A8 20ulol] A1
B HAAIN 30mLE IS & 37°ColA] 1023} incubationd}
of A9t blankE i £ F THE 550nm ofiX] SBEE FF5HA
HErsiart

8 ¥8 & HDL-ZHoHE 29 58

Nakayama 9] &40l Aslol ZAE kit(AM 203-K,

Asan, Korea)& AMg5io] UESIAC). 5, @8 20uloll 4]
Ok(dextran sulfate 0.1%, magnesium chloride 0.1IM &%)
02mLE Jisti & E3ch 3 4204 1083 EXI6hL
3,000rpmoll A 1087+ A4 26I9ct. 221 1 A& 0.ImL
Folol G4l 30mLel Z EFSI] 37ColA 5B
incubationg}o] A}0F blankE A& Z 500nm T1&olA EELTE
s8si0l B |
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Low density lipoprotein-cholesterol M Fridewald4]™

of Qg4 LDL-C = [Total cholesterol - (HDL-C +
Triglyceride/5)loll 213l #4181
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Xt g2 Folch's gi™ol wlg}l 2%8t & Morrison
29 apiPol 9al  BFs-methanol2 methylationdl]  Gas
Chromatography(Hwelett packard 4890, Denver, USA)ol| F¢]
Sl GRS 24310 2 A Se ARSHEHHH 7oA
area%(percent of total fatty acid)= F o 2} it SE=
E£USt £7olA4] standard fatty acid ester S(Nu check Co.
GLC 87A)0] thal 2418l &2 retention timed} HIWEI O]
FolgCt. ol B4EH2 Table 29 Tt

Table 2. instrument and operating conditions of GC

Instrument Hewlett-packard 4830 series
Column HP-FFAP (25mx0.32mmx=052uL, crossed linked
Detector Flame lonization Detertor(FLD)
Oven temperature 160°C (1min)-3°C/min-220°C (19min)
Injector temperature 230TC
Detector temperature 250C
Head Pressure 12psi
Carrier gas HE (33cm/sec)
Make-up gas Nz (30mL/min)
Hydrogen of FID 30mL/min
Split ratio 10 1
Injection volume 1.0uL
intergrator Shimazu C-R 6A Chromatopac
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(p<0.05) E7I5IRCE ololl vlal ArAPEE N Alo](HFL, HFM,
HFH)olAl= HFCZ uis) & SUAHE £2171 2461 24
Zr HFL7 oA} 85.07mg/dL, HFMZolME =1
HFHZ oA S 66.66mg/dLOIRATE. B3] LAMPIEH  Alo]F
(HFL, HFM, HFH) £ HFMZ, HFHZ2 HFCo| uls) 2}
2%, 26% BT SR O F(p<0.05) LAl NCGIH 2g &
O LIERAC)(Fig. 2)
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Fig. 2. Effects of fermented liquid extracts of Crataegi Fructus on

serum total cholesterol in rats fed high fat diets. 1) NCG : Normal

controf group, 2) HFC : High fat control group, 3) HFL : High fat diet + 1.69mL/100g

bw), 4) HEM - High fat diet + 338mL/100gbw), B HFH : High fat diet + 676mL/

100gbw.), 6) Al values are mean + SD. 7) Values sharing the same superscript letter
are not significantly different each other (p(0.05) by Duacan’s multiple range test.

@2 BEAE 5%

HFC*0] 159.36mg/dL& NCGT-0] 87.30mg/dLoll HI3)
SYHOT EL, ARMUEN Aol AP HFLZolA =
155.24mg/dL, HEMTol A1 148.66mg/dLE LiER} HFCEH
T} A5k oL S9E0 Aol oLt L} Akt a e
£ AF 100g & 6.76mL Hrist HFHTolAlE 93.76mg/dLE
HFCZEC} So™og zZh4slad NCGEH 28 4509
Th(Fig. 3)
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Fig. 3. Effects of fermented liquid extracts of Crataegi Fructus on
serum Triglyceride in rats fed high fat diets. Other Legends are same
as Fig. 2.

{mgldLy

Trigiyceride

(3) IYE-SHAHE(HDL-Cholesterol) &5
NCGZQ) =5 31.79mg/dL, HFCT) BT 21.77mg/dL
2 HFCTY 5571 NCGo) vls) RYFSR Z4EUCh 65
2 nA Aol g) BA A ENE HERE Wi HFCTo) B
d ®/Y¥oE &rlwlel HFLZE 2947mg/dL, HFMTS
33.34mg/dL & HFHI 2 36.21mg/dL @924 NCGH3} 2
FOZ §7}E]92D},(Fig._4)
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Fig. 4. Effects of fermented liquid extracts of Crataegi Fructus on
serum HDL-Cholesterol in rats fed high fat diet. Other tegends are
same as Fig. 2

(mardl)

HOL - Cholesterol

(4) AU E-2H A E(LDL-Cholesterol) ST
HFCT9) 55 3693mg/dLE NCGTY) 14.84mg/dL 2
T} SYMOT E=QHT HFLZY =EE 2454mg/dLE NCGH

I EAXCE 722 £E0I e HIMFY HFHTY) LDL-&
HAHE sFs 242 726mg/dL, 11.69mg/dLEA NCGT,
HFCZ 3 HFLZEr} S5 08 2 ERoith(Fig. 5)
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Fig. 5. Effects of fermented l|qutd extracts of Crataegi Fructus on
serum LDL-Cholesterol in rats fed high fat diet. Oter Legends are
same as Fig. 2

(5) SHWA LA %= (atherogenic index, Al)
6 AE Aolg HFSH 59 5 31X <> (atherogenic

index)Q] H3IE 4w HH NCGTS 1.09, HFCTollAl= 35282
4] NCGTZHD} SOROT =opdOom A} WEHeS {38
HFLE, HFME 2 HFHZ9 SWEsX4E HECZRI} 89
HOFE QoA NCGEH 22 $EQE LERTE(Fig. 6)
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Fig. 6. Effects of fermented liquid extracts of Crataegi Fructus on
serum atherogenic index in rats fed high fat diet. Other Legends are
same as Fig. 2
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Table 3. Effects of fermented liquid extracts of Crataegi Fructus on
the hepatic total lipid, triglyceride and cholesterol profile in rats fed
high fat diets.(mg/g)

%\ Total lpid 100 Tigyceide  HDLC  LDLC
NCG” 1854:078% 1575:091° 488:034° 707+075° 809t084°
HFC?  3337+320° 3316#2007 830+101°  547:061° 26.00+197°
HFLY 086742155 249742045  533:074  6482054° 1740+199°
HFM? 249583050 2437:200°  381:070°  731+083° 1629225
HEHY  0007+3.40°  2130+160° 320078 968127  94832.17°

Other legends are same as Fig. 2.

ER O EXE 2 HFCTolA] 33.37mg/g2 NCGT
ol 1854mg/gRr} FO)1E O 2 (p<0.05) &7F5H] IA|eRlo] |7
T} BEE AME AL O 4 UUTH ARPLFEH AlojFE
(HFL, HFM, HFH)Z 432 ) HFLZ S 28.67mg/g, HIMT2
2495mg/g W HFHTS 22.97mg/gC & HFCTHTE ROHOE
aste Z2BE UERID ANRLEY lolE F HFLEE

HFMv’LJql HFHTZ] |9jE0l Aolg B om whgd 4
T/t BE4E UXAY & AE s FAHOE 245
D} AEd AYHED S8Y AREF A Ao &8 SEXA
9] ¢jo] BrhElo] NIEAEY AYgreo] 71k Haper™
9 Bue} Zo) AXY FEAlo] Fojo] WE AR & XX
g2 dAEH 57}?— HYOU AR gl 4 557t 71
o] wgl HSHg ZAE BACE WetA ARfUE A Aold/e}
771"o] NEES Aslol A 7ok AoE 448t
xR & & ZHAHEY g2 HFCTo| 33.16mg/g2

2 NCGZY 15.75mg/gol BIdIA S5 O F(p<0.05) Z7}1E
AOE Veht B TR o] RE7 AHERES & 4+ U
I ol Wursch™ T 2418 (7 238 HIUSINICE A1 E
of Alo]F(HFL, HFM, HFH)Q) 715X £ & S8AH 2 55E
HFCZ0] 813} S0 O Z(p<0.05) ZHAF0) 21.39-24.97mg/ g &
Aol AT
RA & BEAAY o] 4% HFC-TL(B 39mg/e)9 =
S 7t NCGT9] 4.88mg/goll Blal SQ& O Z(p<0.05) E71514
1, AFARREE S A10|FHFL, HFM, HFH)ollA] = HFCol Hi3l
Z} 36%, 54%, 61% BT FAHCZ(p<0.05) LAFJ
HFMZ 3} HFHZO] 5T

O

79 533mg/gRr} ROHORE T

=3]
2}z} 3.81mg/g 3.20mg/gS & HFL
ST ZHEE] WollA] %"4

289 g gt At S5 2 SIS ERE &=
AEHY, 2 Al EWolA] SHgE At B chylomlcron remnant
59 XA 71EH B A4 SN olg &F
O Qlall NCGHofl Hlal TAI]o] Aol EA W A
AsL7t €88 52 AR 4

2L
DEAA HDL-ZHAHE §9) 42 547mg/g 559
HFC22 NCGZ(7.07mg/g)oll Hlal R0 O 2 (p<0.05) ZAH
R AR F A AO]FES HFCHo) 81d] HDL-ZH AHE &

gl

o

‘]

ox

ofy
B
>
&

©

L7t RAXCR(p0.05) S7tERCH LAEN ol &
HFLZY HFMEE NCGT# #2 +FEo|Ri HFHZE

968mg/g =L E NCGTHIF FIYEOE =)
LDL-Z29~HE 2 NCGTo] 809mg/g, HFCTO]
26.00mg/g2 FAHOFE NCGZHEEE S7Hp<0.0L)ERIL AR}
gl Aloj#d] 5T HFCZHD FYH0E Yolgr]. E3)
HFHZO| 948mg/g =EE NCGRY LS e £F0F
HFL7Z 3 HIMZEROE B 9808 Ugirh 7+ £219) HDL-
Y AHET LDH-ZYAHER2 €9 HDL-SHAHESH
LDL-Z8| 2H EollA] 9} Zo] AEE HAurt. & LXg]olof] 9
3l HDL-ZHAHES |R950 44, LDL-ZHAHE
ol 7} GeHE H 1, TAE]
ZiE HDL-2gABEe 798

ARl AAE Ho g o]

=

AAIE RO el 8
= ke FANSI
Hhitoll thdt percentage® 1 BHES Table 4-60) LIEHAUTE
U} B %EQX}HOV,\_P 25 w6 A9 linoleic acid
6) aHlo] NCGHS 19.67%0)1 HFCTS 21.96%,
AMAJREE O X0)(HFL, HFM, HFH)2 24.38% C & H]5:38} 4=
Zo|9r}t BEEXBIA Y & 06719] arachidonic acid(AA, C20:4
06) B2 NCGIT} AtAPabg ol Alo)7A(HFL, HFM, HFH)olA]
247%, 2.05%916] HFCZS 4.58% % {OH O =k,
23X 5 03 AE9 linolenic acid(LNA, C18:3 w3)
HYS ARPEIEN Alo]Z(HFL, HFM, HFH)3} HFCZo|A]
36%, 0.63% 2 28H0] XJ01E LIERIAT NCGEES 0.83% 2
OlEM S9AH0el xlojle UIERHA] QM eicoaspentanoic
acid(EPA, C20:5 ®3) BHFE 2.72%¢] AMPLEH Alo)7HHFL,
HFM, HFH)2 NCGF1} HFCQ gH2ro] 1.41%, 050% e}t &
QXM O F =} docosahexaenoic acid(DHA, C22:6 03) ek
AMAFRrE O Alo)F(HFL, HFM, HFH) 3.10%, HFCE 2.55%
NCGE 2.25% 2 8|58 $£2 UeRIC]. NCGH, HFCE 2
Apg o Alojg* (HFL, HFM, HFH) EFollA EXFAEHE &
0674191 linoleic acid BM¥0] 715 =T EEAHAIE NCGH
41.03%9} AAPLE S Alo]H(HFL, HFM, HFH) 34.68% % G9
0l x}o)Z LIERY O] HFCTS 38.30% 2 NCGFi} AtApara
o AJOJZH(HFL, HFM, HFH)IH= S04 S VERAR LTt ©
AL LIRS A NCGHE, HFCHE L ARMEIgN o)t
(HFL, HFM, HFH)9] &Zo) 77} 24.50%, 28.57%, 28.05% % &
gjgo] Y2 tirFeZatAldA ol & NCG 33.94%, HFC
T 33.15%, APABLEH 2lo] —?(HFL HFM, HFH) 36.36% 2 B]4=
P £E2S UERICE KT & 06 X2 & 037 X949
12 p)gol NCGHoll A= 847, HFCZS 7.07 18] 1 AIAlargE
x10](HFL, HFM, HFH)o)A1S 8.698 S91&91 xlo]7} &

(Table 4)
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Table 4. Fatty acid composition of serum in rats

NCG" (n=8) HFC” 'n=8) HEGY (n=24)
C120 1.10£044" 0.14£001 0.79+031
cia0* 169+0.21% 1.20£0.11° 2.18+040°
C150 0.25+0.02 0.18+001 0.23+0.03
c160* 31.17£2.12° 3087+0.44° 249741.37°
C161 2.96+0.32° 456+0.34° 399048
C180 520+0.42 5712032 6234075
cig1 19642146° 2360+054° 20.97+1.06%
C18:2(w6) 1967+1.79 2196082 2438£2.10
C18:3(wb™ 073017 0.20+009° 021£0,03"
C183(@3)* 083£0.11% 063+007° 1362029°
Co00 053008 006£0.01° 0.26£0.08"
cnr 1224029 0.34£0,04° 112031
C202(e6) 036005 031001 031+003
C20:3(w6) 10640.14 15240.09 1.13£0.19
Co0:4(wh)™ 247+0.06° 4568042 205+021°
Co03(w3)* 0142004 0.02+001° 0.08£0.02"
Co0A(@3) 0.17£008 006001 0.17£005
C205(w3) 141£0.48° 050£0.04° 272096
€220 0.00£0.00 0.00£0.00 0.00£0.00
Cox1 049£0.17% 0.05£001° 080£029°
Coz4(wh)* 0.08+001° 0.19£002° 0.12£0.04%
Co25(wh)™ 369+103° 0.19+003° 0.20+0,04°
Co25(wd) 0.62£0.21 043007 0590.13
Co26(w3) 205+032 255+0.13 310£058
Cos(r 047007 0.14£004%° 00300
Cos 1~ 023£0.08" 001x001° 003002
PyPA? 3394094 33152089 3636+1.17
SMUFAY 24502162 28574061 28054132
2SFAY 2.03£227° 3830064 3468+1.75°
SP/M/S 093/071/100  088/074/100  1.16/094/1.00
P/S* 093+007* 089+0,04° 1.16+0.09°
M/S* 0712007 0.74+0,02% 094007
Twb 28512108 28954085 98.40+2.09
a3 5.44+084° 4190.18° 7.95¢169°
0B/ w3 847+109 7.07+0.34 860113

I & o34 AR g 8182 NCGTo] 10112 HFCEY]
4578CF ROHOE =Qtou} fRpHEY Ao[(HFL, HFM,
HFH)2 NCG& HFCe F9=0l xlolE uERHA &4

1) NCG : Normal control group, 2) HFC : High fat control group, 3) HFG : High fat
diet + Crataegi Fructus fermented fiquid group, 4) PUPA : Polyunsaturated fatty acid,
5 MUFA : Monounsaturated fatty acid, 6) SFA : Salurated fatty acid, 7) Values ate
mean + SD, # : Values are expressed as the area percentage of total fatty acid, 9)
a, b, ¢ : values with the same letter are not significantly different from among 3 groups
{005, ™+ pe001, ™ = p0.00Y)

AR QL ekl SR linoleic acid®) BSL NCGTEE
18.33%, HEC2 15.15%, ArA}rg ol Alo)#(HFL, HFM, HFH)
2 17.66%E 1]428} £°50]902 linolenic acids= NCGT, AMAbat
g AlolZ(HFL, HFM, HFH)ol 2.00%, 222% % 0.40%¢Q! HFC
TRUF SOA8 0T =90 arachidonic acide NCGT- 3.04%,
HFC- 8.67% & AIAMIE N Alo|H(HFL, HFM, HFH) 5.24% %
212} S9180Ql xlol& LVERNRATE. Eicoaspentanoic acids NCG
T, HFCH, 4habtg ol Alol(HFL, HEM, HFH)o] 7}z 1.72%,
0.79%, 1.65% %= H]|s=8t =5& LIERI 3L docosahexaenoic acid
AL NCGH 211% 2 453%2] HFCTEHTD |fod o7 e &
FolRem AMPUENR Alolg(HFL, HFM, HFH)2 NCGT,
HFCEH BB #50|0Th E3A1ERIE NCGFo] 40.17%,
HFC:20] 38.61%, AHAFebEol Alo]2(HFL, HFM, HFH)o| 38.38%
2 f9dol filon BRI 7 HEE SRR
AL NCGH, HFCH, 4HAbrga 9 Alo|ZA(HFL, HFM, HFH) 2

A

T 79 Ro] glo] Bt £ES LIEINITE & wbA MY

T}(Table 5)

Table 5. Fatty acid composition of liver in rats fed

NCG" (n=8) HFC? (n=8) HFG” (n=24)
C120 14720917 060,06 1112042
G140 150+021% 088007 2.10£0.45°
C150 0.30£005 0244006 0292007
C16:0* 26282260 0748047 25082165
c16:1* 226+0.35° 4,18£0.26° 320+033™
C180 943078 9.18+024 9.19+103
C1B1* 20444197 21.99+058 2156+1.31
C18:2(w) 1833£263 15.15£0,80 17.66£2.19
C183lwe)™ 094+0.17° 0.8220,14° 027007
C183(w3)* 2.00£055° 040003 2.20+069°
Coo0™ 103£020° 016001 047£0.12°
Co0:1* 163£03° 035008 080£0.27°
Co0:2(wh) 0.33£0.09 028+001 034007
C20:3(wb) 1.13+029° 2670.13" 153+021°
Co0-4(w)™ 304£054° 867+052° 5244057
Co03tw3* 023006 003+0.02° 1.09+0.49°
Co04(w3) 0.13£0.04 005003 0.25+0.09
020503 1.72+0.60 0.79+009 1652064
220 0.00£0.00 0.00£0.00 0.00£0.00
Co2t* 056023 0.08+0.05 0662028
CooA By 022014 035003 0412022
Co25(wh) 415¢1.18° 0.35+0.05" 0.26+0.09°
Cov5(wd) 034£000 050006 045010
Co2:6(w3) 211£050° 453029 343+050%
CoA0r 0.06£0.03° 042£0.11° 0.06+0.03°
Co4 1+ 033£0.14 009002 0.02+0.06
ZPUPA” 3453169 34.60+0,62 34.70+1.79
EMUFAY 25235197 926.69+0.53 26.43+1.29
gAY 40174331 38612068 3836+2.07

P/M/S 118/089/1.00  081/0.70/100  1.14/085/100
p/S 1.18£0.15 0912004 1.1420.16
M/S* 0,890.12 0.70£0.02 0.85+0.10
b 28.08+1.82 2828+0.77 2571186
Twd 6454104 6.40+032° 9.05+1.70°
06/03 10.11£1.96° 457£026" 655+ 105

All legends are same as Table 4.

B 0] AJUAF SHEE linoleic acid®] AF NCG2] 16.59+
HFCE 3} ARPIEE A1012(HEL, HFM, HFH)o] 2zt 13.88%,
12.83%¢] ALt FoH o2 =Rk linolenic acid A% HFCT
1.01%, NCGZ 1.65% 2 AtAtulE o Alo]#(HFL, HFM, HFH)<)
036%=ct RAMCE =4 UERICE Arachidonic acid® 4R}
g ol AlC|Z(HFL, HFM, HFH)olA] 8Hfo) 147% % HFCT-I}
NCGT-9] 2.86%, 3.16%Hrt Y& S E LQlrt Eicoaspentanoic
acid= NCGT, HFCE 9 ARAlatg ol 2lo|(HFL, HFM, HFH)
o] slako] 237 0.42%, 0.60%, 0.58%ZA] H|E8l ¢Fo|QD
docosahexaenoic acid B2 NCGT(1.24%)0] ArAprG ol 41014
(HFL, HFM, HFH) 026%HrC} S9H08 %1 HFCTES
0.95%= NCGZ & falatgoed Alo|74(HFL, HFM, HFH)3 B4
8l 222 Lehirt A RIS T S NCGROlA] Atapatg ol
Alo]5A(HFL, HFM, HFH)ET} §98 08 A Vekt HFCE
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FEOIRIN. BB ESIXERI0) BF Aaket
1, HEM, HFH)o] 20.31%, NCGi#o] 27.96% 4]
O|Z-(HFL, HFM, HFH)0] S8 O 82 w9r1 HFC
NCGF} A g ol AlojA(HFL, HFM, HFH)
4Z0|9rt. HUEZSAERIE NCGH#, HFCE,
‘ﬂgé%’ Alo]H(HFL, HFM, HFH) tol] %AEOJ Aol &
03X 910 B8 H|8S NCGFo]
}HLQ_OH A)O)H(HFL, HFM, HFH)o]
1 xlolE HIC).(Table 6)

=

Table 6. Fatty acid composition of fecal in rats

NCG" (n=8) HFC? (n=8) HFG® (n=24)
C120 042+008"° 024007 0,080.15°
C140* 0.72+0.11° 06620.13° 1680.34°
150 022£0,04° 0.18£003° 0.37£007°
C160+ 4133£2.79 4319175 4666153
c16:1* 145042 0.98+0.20 129020
G180 1420097 1481053 16.11£0.58
C18:1* 13244168 1290+146 1107069

C18:2(ab) 16.59+2.04" 1388128 1283091

C18:3(wb 057+0.23 045034 0.92+060

C18:3(3) 1.65+062° 101£055° 0360.15°

Co0:0™ 080+0.34 0512021 0,60+0.20
Co0:1* 037+0.16 0.20+0.05 139£0.71

C20:2(w) 040009 1964133 049022

C20:3(w) 218038 208026 2.12£029

C204(w6)™ 286+054° 316+1.18° 147+0.29°

Co03(3) 0.00£000" 0.07£007° 0390.15°

Co0:Aw3) 0012001 0054003 0.08+0.08

C205(w3)* 042008 060007 058+0.15

C220 0.00£0.00 0.00£0.00 0,00+0.00
Coxtr 061030 108+1.02 003002

Co2:4(wb) 025+0.13 0.14+007 001001

C22:5(w6)™* 003002 0390210 0.00£0.00°

Co25(w3) 039014 047009 031009

C22:6(w3) 124+131° 0.95+0.23ab 026+0.08°

conpt 023013 0.00£0.00 002£0.02
Cos: 016007 001£0.0t° 0.00+0.00°
spUPAY 279630° 25212157 2031£141°

EMUFAY 14.30+141 15.18£1.13 13172092

SFA 5733+372° 5050+199™" 66.35+1.38°

ZP/M/S 079/035/100  044/027/100  0.31/020/100

p/S* 0.79:0.24 044004 031£003

M/S* 0.35+0.08 027003 0.20£0.02

Tob 2428+278 2208+132° 1843135

Zo3 370£0768° 3.14£056° 195¢0.24°

/w3 18.35:4.22° 9.19+1.1° 1367200
All legends are same as Table 4.

JRHE Wy M- SF (gt RHE udg ¢+ e B
Slo] A9 glo] 2 2ol 1&g HWEs] 33T 4= glovnt 4}
HFHG 4P &€& F PUFA 55, BHO| SFA ulld&o]
ClE FEr tis 2 ARpgdg ggcket o £2
2yt € = egigt AlgEr

Il Z
A2t delolA] Alo)ld SHAET SHAHES ZAAZ]

o
0
]

T8g o1Fn @l &8 lipoproteing9] &
taldoll Olal HEsIA £E=L, /AF Qi S4F
g A & d3o] Mol 4 Qom, I A ¥

poprotemol LDL-Z2EAHE =59 £719F HDL-ZH A H
S ), EWAE, 1E8Q W 4

4 B8 A3 298 o

P
T

0]
BT gavt KU 3
TS Bk oleie AnE wske 1A
il (atherogenic lipoprotein)yE S7A17]1,
LDL-Z2& 2B & E7t2} HDL-%aﬂa
AR BUSNLSY ARES BUT. B4 & YA
ol mel WEtge] ZEE Y5

EEN éwoa AELE &7
E31 A ST 2

2 P71, H9a =l

Or_\ﬂ_d

=
g5

o -
H
N

o O
©
e X
N 9‘1“ w1
2 o

N

=
=

iﬂgm{mr@m%ﬁmimxﬂé
rE

u oo O Lp m

[Uﬁ

©

w
i
°

91 chylomicroni} VLDLE]
olZt}. HDL-ZH AHES] &9
o8] 77 =QE 1 SQAT_/}. Glomset28
FESHAHEE  dAHESGlE
acyltransferase(LCAT)S] &4 3lol] EPOWOEW 28 2H 29
AZW & GAsicke Aends) & B8Rk oA
2 HDL-Zd AHES SHAHES FH (2R
HeEoh MzZoA LDL-BHaHE &5 Shol o
of FPLEE 3 YTk 129)7}
EYAHE M5HE RESTHE AoilA
22 @7 ZYAHZO
0

lec1th1n cholesterol

8
sk RAOR
C—’i il
=

&l
QE EO#EH

ojEE

(=]

1

LDL-ZH AHER2 &
Beol] SB L s
YLHEY 571 &@ﬂ%ﬂ
ARIAE A Yk

off 7%%% 101 e 71

L

3
=5
n

rlr m}m f

L2

=
=
=]

Eb &

i’
©
o O
X
o 0
_>d
gL
&ﬂ
wz)
=
i)
s
-
v)
c
°
o
b
|0
bl

S 2EE BT} 57
49} £71500] B
wh ohah, AMBE NS
7154 LDL-Z8|4HE
alolo] wE SNH
A A2 ¢ 4 ek

Ao & B

- 1278 -



Medicinal foodZ &FE3}7] QISF gl 2t J-4(2)

HEE SUAHE BEY F9 A7lolH fold e ol
HEZO ZUAHEZH Ak g F45l0] S E BHlge
22X gdo] BYAHEY shE ¥k Zisg o 1Y
FULHE s5E= E71A o] Fdtof Q3 AUt Ha

Z, LDL-Z8 4l
8 HFICFEN &=

= £ UEh A2 HDL-ZH AHE2 41
At 57t 2248 HFCTHED ROFCE =oiAE &
WE BHYrt. ol ol A W 7+ £AEY A /A g5iol
TA5 Rajendran™i= BWZ 3 Fek A]0)9b A
£ ratso] £0451%9E wi LDLo
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