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Effects of Green Tea-Soybean Paste on Weights and Serum Lipid
Profiles in Rats Fed High Fat Diet

Jin-Hee Park, Ae-wha Ha, and Jung-Soon Cho*
Department of Foods and Nutrition, Myong Ji University,

Effects of green tea-soybean paste on weight-changes and serum lipid profiles in rats fed high fat diet were
investigated. Sprague-Dawley male rats divided into five groups were fed five different diets for 10 weeks: B
group, basal diet H group, high fat-diet containing 0.5% cholesterol + 15% lard H-S group, high fat diet
containing soybean paste H-0.6GS group, high fat diet containing 0.6% green tea-soybean paste H-4GS group,
high fat diet containing 4% green tea-soybean paste. H group showed highest weight gain (p <0.05). Addition of
green-tea soybean paste to high-fat diet significantly decreased weight gain, H-4GS group showing highest weight
loss (p <0.05). No significant differences in food efficiency ratio and total food intake were found among groups.
Liver weight of H group was highest. Addition of green tea-soybean paste to high fat diet significantly reduced
liver weight (p <0.05, Table 2). Concentrations of glucose, uric acid, bilirubin, and total protein were similar
among all groups. Mean GPT values of H-4GS group were significantly different from those of H- and H-S
groups (p <0.05). H-S, H-0.6GS, and H-4GS groups had significantly lower triglyceride and total cholesterol, and
higher HDL than H-group (p <0.05). H-4GS group had significantly lower serum triglyceride than H-0.6GS

group (p <0.05).

Key words: green tea-soybean paste, serum lipid profiles, weight-changes, high fat diet
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Fe Gods, ddFE, SEEAALE 59 g By 2538 AL717 & ASo| 181.88+4.52¢8 FHEE AT

ATH17-19).

w2} w25 (randomized complete block designyl] 23] 9wle]¥
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o] =abE X*—i AL BolH 5Hs] HEE HUkeHA Age] FAE e THRGEN) FRITFE7=
otz slo] Faigk Zlo] EAolrk et o}y 754 HF AFANAA A & Fo Az S AReidith o
o g9 =apE e gk Ate B3 dAolrh mAkeh € NS T FHRe AN e &5 AR H3)
Aol g2 E vt TR EAAHE Lotk 53kd L Z3p FEHES ool Alxske o] 5Aolrh %At
Fe AnkEgEn 2" "ellM ue AelE E4o] =& A AL YO, ALY, S5 dEA)E Bl ¥
oz Al €l e B dve FEdEE 8 A B TR, AARolA AR Fo 2 FEE T 4547
olF RFESL, AAAAA | HapE o] AF B R g geth & A4d F 44 A AYE oA B 8
o mA= @l el ZAVLAL AL B e = of A FZEste] o3 o}°i‘3‘r 7hrkEel Aelel 2 I3 F
Aol 4B F o $9s] FHst =k gEe gt Hel 53 FEEEFTEE %S £t o MR &
of THE 2% EAPEAS & Al ARgsisit AEE S dil WA 240 A F5 8§ dekEAd
e WEoR WFE wET RS Fe] A, B A
T Teled W, i3 B F SN SR gL HAEgol
o s}, SAkREge du B4 FA1RE Egsel 1
SEUH % Ao|=H £ AREEE 0% mBch R A A
AYFEL AFo] 9534+256g HE FH HF(Sprague- 48 A e TR 52E 2A7IE o8l v +
Dawley rat, male: th3HIE 5 E4ED 450218 o9 AEA] 20mesh EETAE E34A7 FA71EE THEe] Fol| Hrist
Table 1. Composition of the experimental diet (%)
Ingredients B H H-S H-0.6GS H-4GS
Corn starch 62.0 46.5 36.5 36.5 36.5
Casein 20.0 20.0 10.0 10.0 10.0
Mineral mixture” 3.3 35 3.5 35 35
Vitamin mixture? 1.0 1.0 1.0 1.0 1.0
o-Cellulose 3.0 3.0 3.0 3.0 3.0
Methionine 0.3 03 03 0.3 0.3
Choline chloride 0.2 02 0.2 02 0.2
Corm oil 10.0 10.0 10.0 10.0 10.0
Cholesterol - 0.5 0.5 0.5 0.5
Lard - 15.0 15.0 15.0 15.0
Soybean paste - - 20.0 - -
Green tea extracted (3%) ) ) ) 200 )
Soybean paste
Green tea powder (20%) 20.0
Soybean paste ) ) ) ) :
Total 100.0 100.0 100.0 100.0 100.0

YMineral mixture (g/kg mineral mixture) according to AIN-76A: Calsiumphosphatedibasic (500), Sodiumchloride (74), Potassium-

citratemonohydrate (220), Potassiumsulfate (52),

Magnesiumoxide (24), Manganouscarbonate (3.5), Ferriccitric  (6),

Cupriccarbonate (0.3), Potassiumiodate (0.01), Sodiumselenite (0.01), Chromium potassium sulfate (0.55), Sucrose.
IVitamin mixture (mg/kg vitamin mixture) according to AIN-76A: Thiamin HCI (600), Riboflavin (600), Pyridoxine HCI (700), Nicotinic acid
(3000), D-Calcium pantothenate (1600), Folic acid (200), D-Biotin(20),Cyanocobalamin (1), Retinyl palmitate (Vitamin A, 4000001.U) DL-o-
Tocopherol acetate (Vitamin E,50001.U), Cholecalciferol (Vitamin D, 2.51.U), Menaquinone (Vitamin K, 5), Sucrose.

B (n=9): basal diet
H (n=9): basal diet + 0.5% cholesterol + 15% lard

H-S (n=9): basal diet + 0.5% cholesterol + 15% lard + 20% soybean paste
H-0.6GS (n=9): basal diet + 0.5% cholesterol + 15% lard + 20% green tea-soybean paste (fermented with 3% green tea)
H-4GS$(n=9): basal diet + 0.5% cholesterol + 15% lard + 20% green tea powder - soybean paste (added 20% green tea powder)

inccarbonate (1.6),
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g el glucose, uric acid, total cholesterol(TC), triglyceride
(TG), blood urea nitrogen(BUN), total bilirubin, total protein,
albumin, glutamic oxaloacetic transaminase(GOT), ghutamic
pyruric transaminase(GPT), lactate dehydrogenase(LDH)S A%
A5 7](SPOTCHEM: Model SP-4410, ARKRAY, Japan)l
A Zarefo] A2 StripeE ARE-ste] #4310t ©, HDL-
cholesterol® E# 100 uLE Y& serum cuvette®l] 100 uL 2|
HDL separation reagentS ¥3. AZFo] A71A] ¢A = g= 3
SR AN v 94 Eelske Sk

SAHIX2|

2 A¥ol Hi= Windows SPSS(Statistics Package for the
Social Science)s ©]83t3 v (21), AdE+F BaH FEe)
E AL, 7 2ol 7] 59132 one-way ANOVA(anal-
ysis of variance)= #4138 F p=0.05 A4 Duncan's mul-
tiple range test(22)°ll osted 4 AHT HAATFe| Fojde
A8t
A0 o D
HEHstet o] M

10577F A8 ARSgE FF 9] 2o HFH, AT Hste} Ao
& Table 28 2tk ASWEE B AP 77k Set
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(22133£034 g)o] AFF77F 71820172 BF(179.45+£2.83
gy Bt fejFoem =t g SxEAAS AH AE A
7o) gyttt axubd ol A] B} vA U}
SETH(H-0.6GSH(175.46 £ 1.90 g)#H-4GS#(167.91 £3.78 g) vs,
H(221.3340.34 g) H-S7(201.1018.34 g)(p < 0.05). & 40|14
e AT HTH(1030.50 g)o] 7Hg wgkon] 71# o]
9 B(1196.88 ¢), UuHE A7l H-S7(1088.70 @), 1€
o2 WOt fojAde glRlal, 4] E&(FER) ®e 7t
o 2kl Fo ARl Aol vt fliTh

Kim3(23)9] dAolMe AFAA =38 &4t A3
A7 AFF7Hgo] ST A4 E dRs=d B A
oAM= H29] 2go] obd ZapEe] A7 STl
FES FAom 53] @A ZApe] Hyplge] 2o o A
$57k&o] Ul Yolrle AHFE HAFUTh B Ay At
228 4 S IALAE NdE o2 29e gE
AT ASE7E AA JeheAE 9es] dysile
olfty. Zefu} Aol dFHFe] 7} & 7kl fol&l zpe)7t ¢
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Table 2. The effect of experimental diets on weights, food intake, and food efficiency ratio in rats (2)
Body weight (g)
Group" Y - et (g - Total food intake (g) FER?
Initial Final Weight changes
B 181.96 £3.34 361.41£6.17"" 179.45+£2.83° 1196.88 £110.10° 0.15+0.05
H 180.27£5.88* 401.60£6.22° 221.33+0.34 1030.50 £ 100.26° 0.21+0.02°
H-S 180.46 = 5.44* 381.56£13.76 201.10+8.34° 1088.70£90.81* 0.181+0.04%
H-0.6GS 182.74+3.78" 358.01£5.68" 17546 £ 1.90 1058.54 £ 153.26° 0.17+£0.04*
H-4GS 183.75+4.10° 351.66+7.88" 167.91+3.78" 1033.50+ 128.36° 0.16+0.03°

YRefer to Table 1.
PFood efficiency ratio (body weight/ food intake).
SAll values are mean £ SD.

“Values with different alphabet within the column were significantly different by Duncan’s multiple range test (p < 0.05).
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Table 3. Effect of experimental diets on the organ-weight n rats (g)
Group” Liver Spleen Kidney
B 11.99£2.03%" 1.919+0.08 0.70 £ 0.04° 1.24 £0.25°
H 19.22+£3.52% 1.59+0.16° 0.6310.08" 0.92+0.13"
H-8 11.99+£2.40 1.82£0.16° 0.63 £0.09* 1.174£0.12°
H-0.6GS 10.57£0.78" 1.83+0.12° 0.61+0.12° 1.15+0.10*
H-4GS 1027+ 1.18° 1.84+0.20° 0.61 £0.10° 1.15+0.11°
URefer to Table 1.
DAl values are mean= SD.
»Values with different alphabet within the column were significantly different by Duncan’s multiple range test (p < 0.05).
Table 4. The hemodynamic characteristics in rats fed experimental diets for 10 weeks
Group* Glucose GPT GOT Total protein ~ Uricacid Total Biliru- ~ LDH Albumin BUN
P (mg/dL) 1U.L) (LU/L) (g/dL) (mg/dL)  bin(g/dL)  (mg/dL) (mg/dL) (mg/dL)
B 143.67£10347  12.17+2.19%  6933+13.11° 6.11+£035° 1.78+0.5* 038+0.04° 1365£179° 3.73+024° 933£1.25°

H 137.00+4.72° 2857+£5.59* 115.71£25.00° 6.08£0.36"
H-S  139.29+9.69° 272941193 61.7+4.50°

H-0.6GS 140.57+9.46 2486£7.17° 5286+8.21°

H-4GS  142.14£5.51° 1829695  5229+236°

6.7910.35°
6.491+0.23°
6.241+0.21°

1.91£0.18 0394£0.07° 32141178 3.44£023" 22421+271°
1.73£0.62° 037£0.05* 1517+£170° 3.88+0.23* 13.71+1.89°
1.70+£042* 036+0.11° 1263£158" 3.92£0.18* 1229+£2.75°
1.64+044* 036+£0.05* 1234+105° 3.94+0.12° 10.57£1.51°

URefer to Table 1.
YAll values are mean+SD.

Values with different alphabet within the column were significantly different by Duncan’s multiple range test (p <0.05).
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84 X =(glucose), B4Huric acid), ¥ E]FH (bilirubin), 3
Th A (total protein)®] F=E zH I 7+e] zlo|7} gIRIEF (Table
4). GOT 32 TRl HEol 115.71£2500LULE o} 2
ol Hj3] fejdoz oo, ARk B H-S* (61.7%
4.50), =22 H—0.6GS%(52.86i8.21 LU/L)3 H-4GST
(5229+236LU/L) & 74z} A7t volAle AES B
a2, dnbelgaat éﬁ—ﬂ%%&ﬁﬂ Aol= F2l2 o] Arhp < 0.05).
=2E AT (H-4GS)S GPTS BUNS A& dubdE Ao}
ARt FoF o7 Yelth(p <0.05). ¥F GOTGPTY &
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2 Q8] $EEe AU ol mAEAe] F2 2Fd
H.
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e
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g3 Fo AN, F ZY2EE, 2UEATEN (HDL)2
e BN A= Table. 59 Z2th A2 Hekel ¥

Y SAAW o] 17729 mgdIal & FHHE ko)
67.57 mg/dle 2 7P =70 LPE}”<>D=1(p<005), It g, =
AGE SME AT FHU2HESY FE7F B

ok SARe Beowt dnEAE %i}% 2t
zpel7t Fol&H o2 YeRdTti(p < 0.05). HDL-cholesterol®] ¥
© AR HTH(25.57+4.31 mg/dle] 7FE Hekem(p <0.05),
T A Aole] Ak @gg ke HARpEAgTo dRtE
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Table 5. Effects of experimental diets on the serum lipid profiles in rats (mg/dL)
Group* Triglyceride Total cholesterol HDL cholesterol RFI®
B 98.00£10.61"" 57.171£5.52° 40.17£4.71° 0.30+0.04°
H 177.29£12.20%" 67.57+£3.26° 25.57+4.31° 0.62£0.06
H-S 81.29+9.03° 59.29+2.87 41.00 £6.48" 0.31+0.11°
H-0.6GS 58.14+6.26° 58.14+5.81° 41.57£2.07° 028+0.10°
H-4GS 57.57+£11.56° 55.14 £6.20° 44.86+1.95° 0.18 £0.06°

DRefer to Table 1
JAll values are mean=* SD.

JRFI (risk factor index) = (total cholesterol)-(HDL—cholesterol)/(total cholesterol).
Values with different alphabet within the column were significantly different by Duncan’s multiple range test (p < 0.05).

79 HDLsEE ZAZMHT) BEo =4 velithp <0.05).
ZZ¢ 2HE3 7 HDL-cholesterol?] zolE ZEFH& 2H| S0
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7 H-20GST(0.18)8] A& worom & Tl o141 2;
ol7F AATHp < 0.05).
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ZHll 949 o)zt gtk 7+e] FAle a1 Ao
Htol LRtEAA(H-STE) SAE3EH-GSE)ETE #3k
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Fd(total proteinye] T 2 o+ 74 2ol gisidh ¥
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FolA o]Athp <0.05).
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