GREEZGIE 37(7)  515~524, 2004

A

Effect of Dried Powders or Ethanol Extracts of Garlic Flesh and Peel on Lipid
Metabolism and Antithrombogenic Capacity in 16~Month-Old Rats*
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ABSTRACT

This study was performed to investigate effect of dried powders and ethanol extracts of garlic flesh and peel on lipid
metabolism and antithrombogenic capacity in 16-month-old rats. Forty Sprague-Dawley male rats weighing 618.1 * 6.5
g were blocked into five groups according to body weight and raised for 3 months with control and experimental diets
containing 5% (w/w) of dried powders of garlic flesh or peel, or ethanol extracts from equal amount of each dried pow-
der and control diet. Plasma and liver total lipids, triglyceride and total cholesterol, and plasma HDL-cholesterol, throm-
boxane B, (TXB.), 6-keto- prostaglandin F;, (6-keto-PGF,,) concentrations were measured. Total, insoluble and so-
luble dietary fibers contents were highest in peel powder followed by fresh powder, and those in ethanol extracts of flesh
and peel, especially soluble, very low. Plasma and liver total lipids, triglyceride, and total cholesterol concentrations were
lower in all the garlic experimental groups compared to Especially, flesh and peel powder lowered plasma total lipids,
triglyceride and total cholesterol concentrations markedly, and flesh powder and flesh ethanol extract lowered liver total
lipids, triglyceride and total cholesterol concentration remarkably. Plasma TXB; concentrations in garlic experimental
groups were lower than that of control group, and 6-keto-PGF, . concentrations. In garlic experimental groups were hig-
her than that of control group. Flesh ethanol extract group showed the lowest TXB, and the highest 6-keto-PGF,
concentrations among experimental groups, so TXB./6-keto-PGF, , ratio in flesh ethanol extract group was significantly
lower than that of control group. Moreover, clotting time was significantly increased in flesh ethanol extract group as
compared to control group. In conclusion, intakes of dried powders and ethanol extracts of garlic flesh and peel were
effective in lowering lipid levels of liver and plasma. And also flesh ethanol extract diet was most effective in antithrom-
bogenic activity among garlic experimental groups as TXB,/6-keto- PGF,, ratio in flesh ethanol extract group was sig-
nificantly lower and clotting time was significantly increased in this group as compared to control group. (Korean J
Nutrition 37(7) : 515~524,2004)
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Table 1. Composition of experimental diefs

Groups”

Ingrediients C GFP GFE GPP GPE
Cornstarch 700.7 650.7 6507 6507 650.7
Casein 150.0 150.0 1500 1500 150.0
Cormn oil® 600 600 600 600 600
Soybean oil” 400 400 400 400 400
Mineral mix* 350 350 350 350 350
Vitamin mix” 100 100 100 100 100
Choline chloride 2.5 25 2.5 25 2.5
L-cystine 1.8 1.8 1.8 1.8 1.8
Plant powder - 50 - 50 -
Plant ethanol

extract and starch B 0 - 50
Total 1,000 1,000 1,000 1,000 1,000
(g/kg diet)

1) C: Garlic free control diet group
GFP: 5% garlic flesh powder group
GFE: 5% garlic flesh ethanot extract group
GPP: 5% garlic peel powder group
GPE: 5% garlic peel ethanol extract group

2) Fatty acids per 100 g total fatty acids of corn oil (%): 16 : 0
10.36,18:01.80, 18 : 12659, 18 : 260.43,18 : 30.82

3) Fatty acids per 100 g total fatty acids of soybean oil (%): 16 : 0
10.45,18 : 04.11,18:123.17,18 : 255.18, 18 : 30.82

4) Mineral mix (AIN-93M-MX) (g/kg mixture): Calcium carbo-
nate, anhydrous 357, Potassium phosphate, monobasic 250,
Sodium chloride 74, Potassium sulfate 46.6, Potassium citrate,
tri-potassium, monohydrate 28, Magnesium oxide 24, Ferric
citrate 6.06, Zinc carbonate 1.65, Manganous carbonate 0.63,
Cupric carbonate 0.3, Potassium iodate 0.01, Sodium selenate,
anhydrous 0.01025, Ammonium paramolybdate 0.00795, So-
dium meta-silicate, 9 hydrate 1.45, Chromium potassium sul-
fate, 12 hydrate 0.275, Boric acd, 0.0815, Sodium fluoride,
0.0635, Nikel carbonate 0.0318, Lithium chloride 0.0174, Am-
rmonium vanadate 0.0066, Powdered sucrose 209.806

5) Vitamin mix (AIN-93-VX) (g/kg mixture) : Nicotinic acid 3000,
Ca pantothenats 1600, pyridoxine-HCI 700, Thiamin-HCI 400,
Riboflavin 600, Folic acid 200, D-Biotin 20, Vitamin B-12 (cyano-
cobalamin) 2500, Vitamin E (all-rac- ¢ -tocopheryl acetate)
(500 IU/g) 800, Vitamin A (all-trans-retinyl palmitate) (500,000
U/g) 800, Vitamin D; (cholecalciferol) (400,000 IU/g) 250, Vi-
tamin K (phylloguinone) 75, Powdered sucrose 974.655 g

6) Cotents of total polypheonls, total fiavonoids, beta-carotene,
vitamin C, vitamin E in gdlic powders®” (kg diet): Total poly-
phenols (mg) GFP: 7760 GFE : 201.2 GSP : 3181.5 GSE :
897.6, total flavonoids (mg) GFP : 24.5 GFE : 31.41 GSP : 73.5
GSE : 105.6, beta-carotene (ug) GFP: 75 GFE: 11.2 GSP :
211.0 GSE : 69.2, vitamin C (mg@) GFP : 70 GFE : 1.0 GSP : 140
GSE : 0.84 vitamin E (@) GFP : 222.0 GFE : 208.7 GSP : 199.5
GSE: 9.4
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Table 2. Yields and contfents of total dietary fibers in garlic powders and in experimental diets

Types of powder

Garlic flesh Garlic flesh ethanol Garlic peel Garlic peel ethanol
Constituents powder extract powder powder extract powder
Extraction yields (%) 31.74 4.57 19.33 2.17
Total dietary fibers (mg/g powdern) 176.50 29.40 780.00 106.00
Insoluble fibers (mg/g powder) 97.50 24.50 587.20 104.90
Soluble fibers (mg/g powder) 79.00 4,90 192.80 1.10
Total dietary fibers (g/kg diet) 8.82 0.21 39.0 0.59
Insoluble fibers (g/kg diet) 4.87 0.17 29.36 0.58
Soluble fibers (g/kg diet) 3.95 0.04 9.64 0.006

1M 3 8d8 o FAAZ & A4 vhe-EZS 450
nmlA] microtitre plate photometer (SPECTRA MAX
340, USA) & glo] u|aA %= 3}t o] ) TXB, EF&
Mol FEH = 0~64 pg/well ©I3iTh

(3) A9 6—keto—prostaglandin F;, &

Prostacyclin (PGIp) & TXA,2+ AelZ oz Hutrhe] 2t

< 89, EQMEst ALA hrds #EE AA 6-
keto—prostaglandin Fla7} ot wkebA, 6-keto—prosta-
glandin F,, & &7%3sh= o] PGL, 342 dixgicka 313
ok 24 RIS TXB,9] ¥4 929t 227 EIA kit (Amer-
sham Phamacia Biotech, UK) & AM-31o] ¥R&AIZ] & 1
M it &S do] W& FZ4A)7]13 450 nmollA mic-
rotitre plate photometer (SPECTRA MAX 340, USA)
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Table 3. Food intake and body weight gain and fissue weights in
Sprague-Dawley rats fed diets containing different part of gariic”

Groups” Foodintake  Body weight gain Epididymal fat
(g/day) (g/3 months) pad (g)

C 21.32 £ 0.66™  83.60 + 1499 1456 = 1.71"
GFP 19.97 £ 0.87 -1873 £ 11.73° 1315+ 158
GFE 20.69 + 0.83 60.73 £ 29.57° 16,17 = 1.66
GPP 20.32 = 0.56 17.86 + 32.49® 1560 + 2.21
GPE 20.54 + 1,01 53.50 + 19.00° 14.02 = 2.61

1) Mean = standard error (n = 8)

2) See table 1

3) Not significant at o = 0.05 level by Duncan’s multiple range
test

4) Values with different alphabet within the column are signifi-
cantly different at o = 0.05 level by Duncan’s multiple range
test
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Table 4. Plasma lipid concentrations and HDL cholesterol: total cholesterol ratio in Sprague-Dawley rats fed diets containing different

part of garic”
Group” Plasma lipids (mg/d)) HDL cholesterol: total
Total lipids Triglycerides Total cholesterol HDL cholesterol cholesterol ratio

C 494.78 + 54,08% 80.44 + 2.86° 18293 + 550° 27.41 + 3.49° 0.156 £ 0.01°

GFpP 212.52 + 32.47° 65.92 + 2.88° 143.66 + 4.30% 37.05 + 2.12% 0.26 + 0.01°°%+
GFE 333.04 + 28.30° 67.63 + 2.68° 169.88 = 9,31® 33.12 £ 4.61%° 0.19 + 0.02°°

GPP 200.45 * 17.49>° 64.83 + 1.67° 123.29 + 11.00° 34.90 = 3.39%® 0.28 + 0.02°

GPE 331.05 + 38.28° 68.71 + 5.35° 157.38 £ 8.39" 42.70 *+ 6.93° 0.25 + 0.03®

1) Mean = standard error (n = 8)
2) See table 1

3) Values with different alphabet within the column are significantly different at @ = 0.05 level by Duncan’s mulfiple range test
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Table 5. Liver total lipids, triglycerides and fotal cholesterol con-
centrations in Sprague-Dawley rats fed diets containing different
part of garlic”

(mg/g wet weight)
Group® Total lipids Triglycerides Total
cholestero!

C 63.31 £ 9.83"™ 502 +031* 255+ 007°
GFP 4241 £2.42 167 £013° 201 +0.08°
GFE 58.07 £ 6.30 1.02 +0.12° 1.78 = 0.04°
GPP 56.11 + 7.06 208 +0.14° 2.28 + 0.03°
GPE 47.85 = 5.86 221 +0.18° 228 +0.11°

1) Mean = standard error (n = 8)

2) See table 1

3) Not significant at ¢ = 0.05 level by Duncan’s multiple range
test

4) Values with different alphabet within the column are signifi-
cantly different at o = 0.05 level by Duncan’s multiple range
test
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Table 6. Feces weight and fecal lipid excretions in Sprague-Dawley rats fed diets containing different part of garlic”

Fecal excretions (mg/clay)

Group® Wet feces weight (g/day) — -
Totdl lipids friglycerides Total cholesterol

C 1.05 = 0.19™ 47.66 = 6,09 067 £0.11% 4,37 +1.38™
GFP 1.00 £ 0.20 27.88 + 5.82° 0.81 £ 0.26 4,70 £ 1.03
GFE 095 +0.15 50.48 + 2.42° 0.70 £0.13 628 +£1.02
GPP 1.19 £0.29 36.12 +£ 213 0.49 £ 0.11 5.30 + 1.58
GPE 0.76 £0.19 78.37 + 4.60° 0.35+0.12 6.75 £ 2.11

1) Mean = standard error (n = 8)

2) See table 1

3) Not significant at ¢ = 0.05 level by Duncan’s multiple range test

4) Values with different alphabet within the column are significantly different ot @ = 0.05 level by Duncan’s multiple range test
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2) 28 Thromboxane B 6-keto-prostaglandin F,, &
FHHE

Y7 thromboxane B, (TXB,) & g2 g4 3
3 A 55& £X3H= thromboxane A, (TXAp) S il
sk A¥EA SA3I9 Y, 84 6—keto—prostaglandin F,,
(6—keto—PGF,,) & g TXAZQ} el A are-S
3h= prostacyclin (PGL) 2] #A4%S diEsh= \E2A =
Asisich o=y 83 Y TXBH S 6—keto—PGF,,
o o] 11 vl&E AXteiEH], 1 A= Table 8
7} gkt

g7 Ul TXB,S] &2 vi= A%

TE BF 494 of

Table 7. Clofting times in Sprague-Dawley rats fed diets contai-
ning different part of garlic”

Group® Clotting time (sec.)

C 4581 * 27.36™°

GFP 44.43 *+ 40.62°

GFE 73.95 + 30.47°

GPP 29.33 * 10.87°

GPE §9.86 * 38.74
1) Mean + standard error (n = 8)

2) See table 1
3) Values with different alphabet w thin the column are significan-
fly different at ¢ = 0.05 level by Duncamultiple range test

Table 8. Plasma contents of thromooxane B, and é-keto-prosta-
glandin F, and thromboxane B./é-keto-prostaglandin F, ratio in
Sprague-Dawley rctts fed diets containing different part of garlic”

Groups? Plasma TXB. Plasma 6-keto- TXBz/<5-kejro-PGF|o
(ng/dl) PGF.. (ng/dl) ratio

C 19.63 + 8.76"™ 391 + 1.66™ 3.77 £ 0.55°
GFP 8.65 = 2.02 6.60 £2.12 1.76 £1.69°
GFE 7.25 £ 1.31 10.46 + 5.88 1.05 + 0.79°
GPP 1220 £ 3.39 443 =213 3.18 + 1.94%®
GPE 1055 +295 492 £+ 1,03 291 +0.74%®

1) Mean =+ standard eror (n = 8)

2) See table 1

3) Not significant ot « = 0.05 level by Duncan’s multiple range
test

Uk 2T R Agton, ks 48E
oo} 449 AR U o|PLHIEE
314 TXB,) @ol | fehich

Y% U 6-keto-PGF,, B2E 7o) gkor}
Hog vheAgPEel Yaut ¥ 3L voion),
58] vhs 529 A% 3§ JHLFETFE| BALE
H]5}o] 6~keto—PGF,, &3] F3it}

5 Tl 2ol }l
TE°] AT S ¥

—_—

TXB,/6—keto—PGF,, ratior= vhs AHFE0] =+
Brp g A3S ngjon S AR U oReFEET0|

xR fo2 o7 wgitl TXB,9 &k viabirlz
43 ek & E- oA TXB/6—keto—PGF,, ratio?} 7t
= i=
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1. Ois Almef M3 £F RS APTAR) DA 38

ks A8 A7 =¥ A AL AR Wste] of
QA J3E n|X=A] Lol fsle] ¥A, 74 W F
A, A 2 5 Fe2EHE, 9 839 HDL-ZdA
HE9 $5& SAsHich

g2 A, 34 AW 9 £ FdHAHE 5= v
= AFTE0] gz WkoH, APFE Folld 83
9] A vEE 5 ARL0), F TULHE TR A
A AETo| 7HE wokch =3 €% Wl HDL-ZHAHE
FEE ATEA vk AT E0] diETel visl & A
&5 Beled, 84 dEeFEETS yxTey f93F
o= Frh ol T2 A= vkl XA gA AH &
HE A7 B2 Aol Bug vkl AABIhY

g ZFE vk 5 A A3t s £ vks AR
AR E vehbRo| rhs S23 Aol o 4
o] gl 2lo] A9} polyphenols WF0 2 Z=Adr) £3)
ok A Aol S Aol vt} Aoldf9} ¥ poly-
phenols©l 48} 71F Eo} AA ARTN BF A A3}
AL A vERTE gRbg oz Ao] Mg, §3] 84
2ol A gFAl FEAHEY dyste] WMo
29 i g F7M7)Z, THelA SUAHEZRE E5At
TS S7HA 8 F AA o) At AR ¢4
A QJek® =St 84 Aloldfe] dirg W BhE ARSI pro-
pionic acid’} 3—hydroxy—3—methylglutaryl coenzyme
A (HMG—CoA) reductase®] A3jAZ g3t} 84 &
HAHE 58 w3rtE 2 1% Yrh? Polyphenols?)
hypocholesterolemic Z2H= &3] eAA) kot 4
o] i vl V1Ko r WMoz Xy wjdEs F}
Al713, ZHelMe G54t S 7RI ER EF E49)
2HE 70 P F= 202 Nuria 322 8180tk

He] FA udRe S REFEET T A %
SFEETO] y2TRY oy E3] A deEFEE
oA foldoR wsick W] A vidEe 54 A
B 53 eESFEETo] Yxdeg 52 A%E ¢
BT, & ZEUAHE %L vks A8TE0] dixTe
H)3l] ¥ AEE B, 247 1A i ESEE
TEoA & ZY2HE uldgo)] E8) ol vks $3
7 A AREFEE 2o] A<} polyphenols ¥ flavo-
noids o] ¥o7) WEee A7t Kim §99 9+
ollX)& naringin, hesperidin -2 flavonoids® I3 A W

mBElSER e 37(7) :515~524, 2004 /521
o2o] At uipdgko] FUEIl o, vy S8 g o
Z 3hEo] Sl Aoldaie ¥ FAE F7RRIZIA X
g5 AESE Welisty FEAHE RS S7H]
71 Aog Azt mepa] o]gl o] nks &3 o|kE:
FEETH A AGEFEETAA WoR A ajdF
o] ¥d L vk S JRkEFEE 2o]9} HA o'k
EFZE o] Aol ¥o] Y polyphenols, flavo-
noids $&E ¥ 7102 RHol Ao 7 Ao|Adf axet
7|8k o] AR del o 8-¥ polyphenols ¥ fla-
vonoids & &% W 2|2 FFE AAA7] giez Ay
Hd-E F7MA717] dEelzta AZEch

E9 rhse fFadwe® FAEE £2 aliind 71 A
A7t BF AR AFads 73 ol Al 879 8
A Fol T2 FUAEE S T §Fe Ae
A7) 25735 (atherosclerosis) & WS A4
7)e A0R BRH? T3 vks o] AFH7F A AL
o TS A ATFATe] s i A 2%
vhsel] FE allino] Fa=o] R allicino] WY F
AAHES] TS AARE Rolgtn Bl 53]
Augusti 52 allicing] 2¥3}¥ 43 A& (allyl chain)
o] 3¢ T2 AL (propyl chain) 2 F4H7] W&o
NADH$} NADPH®| gHgo| 7h4s|y, 53t allicin®]) —SH
717} CoA—-SHs} Ag317] die] Z=2uE 43P =
F49 CoA—SH o] Zasre FaAH S 4EA
o] dAFoI YA FeAElEY ko] Zagrin 8t
Ak® Gebhardt 3% viee] 8% A2 F% A3t a7
= ops A9 allicin B+ diallyl sulfides”} acetyl—CoA
1} 3—-hydroxy—3—methyl glutaryl CoA reductaseS A
aisl7] wgolgka ¥ gk uf gk

Allicin ©]$j°} »ks 28 2 F79) prostaglandins
o] A Ao7 WuHYEH," prostaglandins2 cAMP
o] #F-& A3HA717] wiEel SA9AY FMEL (triacyl
glycerol lipase) 8 8A4& AN, EF FAAE
FFE AaA7IEE 84 59 AL FdxHE F
2 AN F vy Busn Yok 18ER
vhEel| prostaglandin®} 3= Aok vks9) A A3}
F5-& 2o] A, polyphenols, flavonoids, allicin® H&
o] ulzel| ¥ prostaglandins W&ozt B + Q)
< Zojth

249 F AW 5T vhs AETEe] dRTRT W
AgE Yehiled, 1 3 S48 A¥yo] 7F Wkt 2t
9] 24 A% 9 F FHAEE 5 vhs A¥ETEC o
ZTHT Ao g yoron vis AETE FoXE &
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A qEEFEETT §4 TN 7 2k Auge
sti & vl F238 ¥ allicin &=+ diallyl sulfi-
des7} 7+ W} HMG—CoA reductase Ao #ofditiy B
1§ vk glod, B A¥ME BE vls APTENA F
AR FEUAEHE TF Ashe ol Aol I
HMG—CoA reductase 33 A4 &% e Zoz A
Z}g},

Igarash 522 flavonoids A& Al 7+ Wl & ZdAHE

I} FA Y 27t Fe)A o g Aasiitial st
gehA vlg 487 KA 8 Ak g3 AR
Xo] A, polyphenols ¥ flavonoids 5¢l €J3F AwHe]

vl £ 9 HMG-CoA reductase T4 oA W&
wadct

olglo % &4 ARTIA AFo] dRTRT; AASHA
HAAEG oL} o]of Hlalo] Aol dH%e dix27#) #-2A
A7} GISlE, Fug AW FA FA] FoERl Aol ¢l
ROt tha Zhadhe Aeke v 3 87 ojgs:
FEETANE AT HAHA & RAoZ Hol §31 A
ol AF Bae dEgdd 54 &= vked i
AR 4 dE] Aoz Ay $ug AW FA 9
Al A ZAHA FL o7 Hol §4 AR )|
F it AR ol9)e] E g AT AT ¥ 2a
d Aog Aztd

2. 0= A& M5 £F 25 FEfsCl A 9%

2 A7 83 J TXB,Y &3 vhs A¥7s0] =
ool vt} & A3E HoFQ, 6—keto—PGF,8 &
F2 22 A eESiod 1939 Aol elsleh &
3] 4 ohgFEEro] 8 U TXB,S] g2 7w
1, 6—keto—PGF,.8 &% 7P¢ %ot TXBy/6—keto—
PGF, 2] vl-&0] 7} wgkon, Ay S 3RS 71 doj
Ul A8TE F $8d50] 7MY 2 208 474Eh

Thromboxane B& 4% $33 88 58 #53
= TXA,9 F& NE2A SHHUL, 6-keto—PGF, =
Y o|¢gk AR PGLY A EEA FAHHUT Arachido-
nic acid (AA)E 73t AE AE XA phospho-
lipase A.°ll 2J3} lysophospholipid®} AAS FEA)7]aL, Al
¥etogHE vrEE AAE cyclo— oxygenase (COX) 2
280 2 PGG, W PGH,Z A3¥ ¥ thromboxane syn-
thase?] ZH4-& ol TXA,S AA3HA Aob® Cyclooxy-
genaseE ZH3K= TXA,9) o2 A W A7 lipid
hydroperoxide (ROOH) il & 2o Yepjoz® &
Abgt &4 A0 Evdd A e 23 U £39

o

e E 87 TXAY 80| 3718 Ao A58 &
ot 22y vk FHAFE sk APAFP e o
31 vhs AlF EAlske 873 4w ¥ polyphenols
S HES e EES A Yol AE #AlskE (-
pid peroxide, ROOH) &] AA2- A 07 AAgoZH
ROOH®! 23 TXA,9] $454E dgetAU, Axe o
7} 2323 249k oxygenationol] FEAE 49 cyclo-
oxygenase?] /& AN CZHA TXAS S 4
A71E Aoz Byd u} Q)

E AP s S A7 4 g SFEETOM &
JA L ol u} 3 o TXA = 748kl PGLE &3S 5
7¥51 TXBy/6—keto—PGF,. ] H-&°] tiZTFET} {93
o7 A JERtch

olg} 2 A= v F¥ATS Rushe A A
729 Aztel fAIBIGEE Al §70l g5l vlES dA
29 -84 a7} fibrinolytic activity F7+2 g T8
A ang 7Y, ol ukse] FEAE allicino] TS
Ea=o] ajoene L& AW =g FEd a9 AY
Al =7] wj2olgty B usigic w3, FAAEANA 5€E
7+ ol ascorbic acid®} @ —tocopherol, 8 —carotene, Se
52 A E BFA BF A E B3R
FARIEo vlsle g4 TXB, @] o 51%4 TF4H
Rokx gt} B dFelME 3 AR Aolst 53 oekE
&8 4lo] Y vitamin E¢] §Fo] mll$- Fo} o]F Aol&
AH% §4 dETE A JeEFEE Tl € TXB,
o] ZAHISE E F A%tk

w2t vk $34 4w $4 AREFEEY A4H A
vitamin E®} & carotenoids®} 32 H|EAZ ikl AlA
o] 2J3] ROOHeI &l TXA,¢] #Ao] g E & + AU
ok ey vled AR 29U Ago g BPRAEE F
WAste} BE AHUA A oYshed 2t e A
olg} Atk

oo g 32

B AFoME vis (Allium sativum) 23 A2 A
9 RS EEEY 437 A% 1671Y € =% 3F9
A At Aol vl Gl thsl Lol iz} 3}
Ron 7 Ak vhgy Atk

1) vks AE 3¢ F Aol T FA R €
538 FoH, dEEFEEES F AolAdR §F FolA
B84 ol 1, 84 Aol v A B

ok



2) 99 B Ho] AHFE WxIs LT RE IE
Fo|l A f-212Q1 Zol7} Ao, AT SR vk A
AT BFIA dizTel vjgte] @ AgE vehliglisd),
E3] &8 ARFE 23]8 27 AFd nisle] A

3) 3T} 11 F AsE FAAE 2 F Fex
g 552 vhe AT URFRG W AEE HiE
b, @8 S 8wy 33 37 Ad Ast &
Bt Hod, e &3 ARTH S AR EFEET
o] A7t AA JER o) olF vhe AR dle v
8h4-¥ Ao)Adr9t F polyphenols @ % flavonoids7}t 4
F U A F5E A7) des A sjd g St
A717] wgel2ta AyzbEct

4) 3 J] TXB,9] ¥ vhs APFE0| dizal v
slo] 3o ARE BT, 6—keto—PGF,, 2 33 &
2 A% JERlH 53] &3 JdeEFEEe] @8
TXB,9 g2 7} @i 6-keto—PGF,, o] ¥ 74
Fo} TXB/6—keto—PGF,,2] vlgo] 71 wgkow, Ay
FARS 7P doj vl AREE F 8Bl 7P &
Ao AzZbdch
o)de] AAE FEHRA vk S AAY AT Y
ANFEFZES A7 A Ad 58 EHH0E A
AFL, B3] §7 AeEFEEoIX TXB/6—keto—PGF,,
o) H)go) 7 @1 AY SIARIE MY A F8A &
7} P 5 ¥ T AT

w2}y vhee ARE T A1 g8 dAEHE o
?] TS g X AT YoM oAgehed &
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