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Effect of Pumpkin, Corn Silk, Adzuki Bean, and Their Mixture on Weight Control
and Antioxidant Activities in High Fat Diet-Induced Obesity Rats

Jae—-Hee Park, Eunji Lee, and Eunju Park

Department of Food, Nutrition and Biotechnology, Kyungnam University

ABSTRACT Pumpkin juice (PJ), corn silk tea (CT), and adzuki bean tea (AT) have long been used for treatment
of obesity in Korea. This study investigated the efficacy of PJ, CT, AT, and their mixture (PCA) on alteration of
body weight and antioxidant metabolism in high-fat diet (HFD)-induced obese rats. After being fed HFD for 4 weeks,
SD rats were divided into six groups fed a normal diet (ND), HFD, HFD+PJ [250 mg/kg body weight (BW)], HFD+CT
(250 mg/kg BW), HFD+AT (250 mg/kg BW), and HFD+PCA (PJ: CT: AT=1:1:1, 250 mg/kg BW) for another 9
weeks. HFD consumption resulted in total lipid, triglyceride, and total cholesterol accumulation in adipose tissue,
which was reduced by administration of PJ, CT, AT, or PCA. The plasma oxygen radical absorbance capacity value
and hepatic glutathione peroxidase activity significantly increased compared to the HFD group. The liver thiobarbituric
acid reactive substances was significantly lower in the PCA group than the HFD group. HFD-induced DNA damage
in hepatocytes, as measured by comet assay, decreased in the PJ, AT, and PCA-supplemented groups. The PCA group
exerted a superior antigenotoxic effect compared to other treatments. PCA recovered the concentration of plasma adipo-
nectin, which was reduced by HFD. Adipocyte surface area (%) was significantly higher in the HFD group than the
ND group, significantly lower in the PJ and PCA groups than the HFD group, and not significantly different compared
with the ND group. Based on the results, supplementation of PJ, CT, AT, and PCA exhibited lipid-lowering effects
in adipocytes of HFD-induced obese rats. Furthermore, the PCA group exhibited superior antioxidant activity in all
treated groups. This study suggests that a mixed beverage consisting of PJ, CT, and AT may be a significant source
of natural antioxidants, which might be helpful in preventing obesity and progress of various oxidative stresses induced

by HFD.
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F7MAF o, AEA o] fofshE G4 glycerol-3-phos— Lol A 20120l ABAFEO] AxE RS T8k AMEEHS
phate dehydrogenase(GPDH)2] &AS JAA AT = o SFerdatE S99 20 g9 1 LY 28 7Fska
g Ao R F g HThEE RHdA SaEeeq 3 30% ot =St SEFFAS AHN F FEEVLS
fr A= ASH Hola s Hadl o Ivnt g3 ARz ARgSiTh B2 A sl 2011l A
7} RaE e H(13), in vitro FEANA S555A ] db d RS Fdste] ARgElth BAke Az 2 50 goll 1
s} o] HaEvH14,15). B(Vigna angularis var. Lo] &8 713l 303 F< de9A gt & dAd §
HiDDonensis)oﬂh AP o] FHEBHA sHE o] L, AL FEEWS AEE AT 2 FEES 54 A F
U2 ARE A8t wiEste ol a9V e A& wagste] ARREGITh olu FEFES SEE 1.5%, &
W F= d 2fo] = Aew HauHa YJrk16). Hol FEFAA 2.4%, BA 1% AE A

= 9 AARTE dA A4 £33 AFHAE INt 595

goldt A (13,17)50°] Bay+s FAR, in vivo 5

Z 00 B O] E] Zﬂi’.i Hud E“ﬁ‘% STFTFTd 53 # 9] Sprague-Dawley 7 3 F 42r}8] S 1577t
o TE A S0 AEA 7 F A o] & HRkE 45

FFES F 61mo® vro] 953t AHS el AIN-76

oA 2 1 AT R A EA TS 9 71E&Aolg 7Ie o2 AddiEa (normal diet, ND)2 7]

3t 55 R YR = spontaneous mutant, transgenic mu-— Aolo] E& A AFHstg 1, LA A o] A FH #(high-fat
tant, knockout((]2¥ knock in) 52 §#x HolsExd diet, HFD)& lard 15%Z 7}3t ax|w2]olo] &5 g7

o] Folt}, ZEsh vk Aol F= AFEE O] ob/ob A sk th. X k2] o] (HFD)+ 3445 (pumpkin juice, PJ)
T db/db uF$-2E C57 BI/6) vl$-2E gidoz #E AH T2 5 F2H(250 mg/kg BW)o] H7tE &8 37

T e $84 WHolE FUHA7l T 224 leptin resist— A A, X2 o] (HFD)+ 4549 2 corn silk tea,
ance X A28 B3 Aol AP mlol}, olgjd gl CDAAT S SFFFUA E2(250 mg/kg BW)o| 7}
FrdzL Wolol] o]k nigto] wj- =& YERATHA S A H =& @A ARl X w2 o] (HFD)+ 2k adzuki
of #oJst= MCA-R F7AF Wole] %9 A u|ghe] oF bean tea, AT F 2 B2} E2(250 mg/kg BW)o] 71
49%)= A& et QA BNk AT g 9lo] A7} ES 3 AFsIla, 1AW ol(HFD)+ £33 5(PCA)
ATh B2 Hvho] AF3 A Al T A2 i F3kal HRk AT 3E B SEeseda B 22 2HE §
o ofsf OHLQ'C Are] Azel #ilol FeHel vt & Zol nl &2 &3] 250 mg/kg BWe 522 43313
< o] &3 bkt 2ol HwE d(dietary obesity mod- o}, olu) zF Bute AFERE 2 g & AF gkl
els) 7ol AAFH 1 UH(18). 2L o] AFZ E3) 20 mLell &3ate] TFelaL, 2 550 £3E S8 E
A4 o] (high-fat diet, HFD)& &8 ¥R 22 A)F B AHT RS e § SRTE A2 ad libitum)
ol BNk ATte] AFe mdw g vk19). 2 FEEAY. AEEES Aduga FEAFSAAA
w2 Aol A= SD ratell 45 %"J A A ol & stainless steel wire cageol ¥ nlE]¥ 2]t A3
Folste] Aol f e s ERERE THE & Fta o Fi, G 2AolE FHT B o5 A AFRe] ”H 0}
AT EFs A8l 5852 395, STT794 s = 3P AR 717 B AFSA ] 2EE 251+5°C, &
97 5 89 FuE TEste] o] FEEEY s & 50%E frAstRom ek 12417H07:00~19 00)3
A3} ATkl ol gk S WX &t ATt Aol H F gi“ﬂi—]‘j’“’ <
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4% FZd 28 &Y HDL-ZFd =8 E 5 %& Allain 5
(20)¢] W 7125 & A kit(Choongwae Pharm Corp.,
o]-gste] A o g SHTt A
v} 5= lipase-glycerol phosphate oxidase % (21)9l
71%E ¥ A kit(Choongwae Pharm Corp.)< ©] &3}
H o7 =43t LDL-ZF8 2H &2 Friedewald
F(22)° ot ALY [FFe 28 E - (HDL-Zd 2~ H & -
FAA/5) 02 &3

Seoul, Korea)<

3k Az o) FAA S Folch 5(23)9 Wilo
2 BAsth A x4 e FEu2H s A s=
= 29 kit(Choongwae Pharm Corp.)& ©]-&3fo] v 21
o2 ZA35t
X|Hx=o| FEf=t™ ghat

Fu829ke] 225 10% neutral buffered formaling
AH-8-3tod E

45 g 3 o) 3AS AA el 29
a2)a A 4 pMe] B o Az &
xylene & #te}l& A7 38}al, hematoxylin?} eosin &=
A Mate] Fetd v % (Nikon, Tokyo, Japan) &2 #23}31
th B auskxre] Aol &AL Image J software(Na-
tional Institute of Mental Health, Bethesda, MD, USA)&
ARg38le] S8kt

g o}t LUE S rat adiponectin ELISA kit(Assay
Pro, St. Charles, MO, USA)E o] &3] A3t

&%t oxygen radical absorbance capacity(ORAC) X

2,2'-Azobis(2-amidinopropane) dihydrochloride(AAPH)

= peroxyl radical generator® AFg3sl] HEFEE 20
nMe] HEE Az Aaglon, Ou 5(24)°] Wl w
2} 833 TFE N fluorescein®] HFEEE 40 nMo] H &
= A g]8F3it). Control standard® 1 pM2] TroloxE AF&-
st e, 7z} A&+ FLUOstar OPTIMA micro—plate
reader(BMG Labtech, Ortenberg, Germany)el] 2]&l ex—
citation wavelength 485 nm, emission wavelength 535
nmol| 4] 150 cycle &<t S th. ORAC valuew 7t Al
59 B3 @k A T4 o REY FHAS AESY 1
UM Trolox equivalent(TE)Z Y9 1, H 24 3H HHE
sto] APkt

MY, 7t S 54 BY =X
Glutathione—peroxidase(GSH-Px)9] @42 7+ 24&
250 mM potassium phosphate buffer(pH 7.0) 1 mL%}
A ASe &, 10,000% gl A 2083 A4l skl
Aol EE S5 XgshE 25 ple] 45 9S 10 mM EDTA,
10 mM NaNs, 10 mM GSH, 2 mM NADPH 22|31 1 unit

9] glutathione reductase®} &7 2204 58 &2 WX

gk &, o] E3F=el 25 mM H:O; 25 uLE Hal] W& 5
st Ao 2 Hx0, HAE-2 spectrophotometers ©]-83}
340 nmoll A 70x3+ SAHA oM 29 dWAd e BCA
protein assay® 7 &3s}%it).
b %2219 catalase AL 7HS #4233 TS 600X goll
A 1027 A4l agih ol ¥ AFolS 10,000<g
Q o] & pellete] 1x RBCZ
WAk £ thA]l 10,000 g
F QAR 3Fo pellet2 50 mM Na-K phos-—
phate buffer(pH 7002 A3 ot Ao A3}
A& HH S Na-K phosphate buffer 600 uL¢} A|& 50 pL
£ %]0] 30 mM hydrogen peroxide 300 ul.& H7}3k &
UV/VIS spectrophotometer® 240 nmeol|A 30% &<t
hydrogen peroxided 7+AzS =AYt 229 b
A A BCA protein assay(Pierce Biotechnology,
Rockford, IL, USA)E o]g3tsion, SH=E @A 1
mgo] A7t A A7) hydrogen peroxide® nmole® U
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7 0.1 g& 1.15% KCl &9 Y3 7435k A5 4
standard 400 pL¢} TBARS &94[0.8% TBA : 20% acetic
acid(pH 3.5) : 8.1% SDS=150:150:20(v/v)] 1.6 mLE &
et &, oil bathE °]&3te] 95°Coll Al 141} 59k HHg-A]

H

7tk ‘?}%O] Bt F 2A7HE ice waterel 1023t YZHA17]
i, E75 1 mLe n- butanol pyridine solution=15:1 &
&4 5 mLE H7Fste] i8] £3g oh 4,000 rpm
2 1583 94 sglTh %l AEE F A5 200 uLE
F 3l 540 nmol A FF =5 57833t 719 protein 3
S BCA protein assay® =33 & F2£7kS nM/mg pro-—

tein® 2 JERY AT
ZEME DNA 24 £3

ZHHEZ 9] DNA 4%+ 5 24¢ collagenase(150
units/1 g liver)7} g% 10 mL¢] Hank's Buffered Salt
Solution(HBSS) &9 o] 71 flaskel 7 37°C shaking
incubatoroll 4] 10&3F R#3s & 40xgoll A 587 94
g stk SRk FH &) 700><g°ﬂ*1 oA gk 1083
HAEE g - npeto] B AEE FHE 150 uLe 1%
LMA®} 42 t}S-, 1% normal meltmg agarose gel(NMA)
< g YsiE Egol= Yo dedo] TaF FAHES
T8k cover glass® Yol 4°C Y& are]| Bsiglt
4°C WA aro A Ao Fo ™M cover glassE Bl 7|3 1 99
Al 1% LMA & 75 uL& &Fate] thA]l Wdarel] nat
atlth &efol =9 4hshA 2Eg 2~ Aele 200 uM Hz0.
SAe 587 A3 F PBSE A3 Cell lysisE
3l vl 2HAl =8]8l alkali lysis buffer(2.5 M NaCl,

rP> 1
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100 mM EDTA, 10 mM Tris)ell 1% Triton X-100< 4]
S Eofol=E ©7F 4°Co] Az 1A7F St AAAZ
o} Lysis7t 24 Eefol =5 dA7|9% 3ol widste] ab
7}¢ electrophoresis buffer(300 mM NaOH, 10 mM
Na;EDTA)E ¥ 20%-7F unwinding ¥, 25 V/300£3 mA
o AYE Ho] 203 A9 5& Atk 7950l
Eui 0.4 M Tris buffer(pH 7.5)%2 FE3] A#3sta
ethidium bromide® ¥& ¢14ate] 33 dAn| 4 (LEICA
DMLB, Wetzlar, Germany)2] CCD camera(Nikon)& &
3 Bz A E3 o]n| %= comet image analyzing sys-
tem(Komet, version 5.0, Kinetic Imaging, Liverpool,
UK)e] Ax% AFEH= A8t

SH A2

BE dolHe SAIAHE= SPSS/Windows 18.0(IBM,
Chicago, 1L, USA)E o] &3t A8, d3= H+
REEoAE et 72 32 ddufx] AR (one-
way ANOVA)E A& 3}o], Duncan's multiple range test
2 A7 FFE2 XK0.0590A4 Fgtsd dig] 15 1] &

o4 Aol AFeerh
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2N AT, AEAT, AT/, AoldA% ¢ 2o
FHE &2 Table 1o YeENATE 27 ATl A= 15 3F
Freojdol YelA gkgkon, FHEAFol = NDwR o)
HFD9] A5l 19.2% 194 71 Kol A2 o] A
FAZ AT vt F25 e 4= AT} A gAe] A
5 2o HF AT ¥al A HFD ol B8] S84% 150l
6~9% FrolF o' HAaetdt). o= HEDT R 24
T-E5(HFD+ CT, HFD+ AT, HED+ PCA)¢] A o]d# g&o)
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Table 1. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on
the body weight change, energy intake, food intake, and food efficiency ratio in diet-induced obese rats

NDV HFD HFD+PJ HFD+CT HFD+AT HFD+PCA
Initial body weight (g) 195.942.2™9)  202.1+2.6 193.942.8 194.0+4.1 195.7+3.1 201.1+1.8
Body weight after 4 weeks (g)  293.3+3.1*" 316.9+7.7°  316.9+6.8°  316.949.4° 316.9+5.9°  316.9+6.7°
Final body weight (g) 382.146.7° 4553+7.8°  430.6+8.8°  416.3+13.0°  420.6+6.0°  414.9+6.0°
Body weight gain (g) 186.345.6" 246.3+9.5°  236.7+7.1°  2223+12.7°  224.9+7.5°  220.9+8.2°
Food intake (g/d) 16.1+0.0° 15.1+0.2° 15.6+0.1° 15.640.1° 15.740.2° 15.6+0.2°
FER” (%) 9.5+0.6° 13.5+0.3° 12.4+0.4% 11.12£0.6° 11.7£0.4° 11.620.3°

l)ND, normal diet; HFD, high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice; HFD+CT, HFD supplemented with corn
silk tea; HFD+AT, HFD supplemented with adzuki bean; HFD+PCA, HFD supplemented with the mixture of PJ, CT, and AT.

?Values are the meantSE for 7 animals in each group.
NS: no significant difference.

Values with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.

>FER: food efficiency ratio.

Table 2. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on

adipose tissue weight in diet-induced obese rats (g’kg BW)
NDV HFD HFD+PJ HFD+CT HFD+AT HFD+PCA
Subcutaneous 8.140.4™527 10.4+1.0 10.140.4 9.5+1.2 9.940.9 10.5+1.0
Epididymal 11.9+0.6™ 17.0+1.1° 15.6+0.9" 16.4+1.0° 16.8+0.8° 13.541.2%
Retro-peritoneal 2.740.3" 3.5+0.3 3.140.5 3.740.2 3.540.4 3.4+0.4
Abdominal 47404 5.8+0.5 6.1+0.6 6.5+0.7 6.6+0.7 5.7+0.7
Brown adipose tissue 0.8+0.1"° 0.8+0.1 0.9+0.1 0.8+0.1 0.9+0.1 1.040.1
Total adipose tissue 28.141.3" 39.12.1° 36.0+1.7" 37.6+2.8™ 38.6+2.5™ 31.542.9™

l)ND, normal diet; HFD, high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice; HFD+CT, HFD supplemented with corn
silk tea; HFD+AT, HFD supplemented with adzuki bean; HFD+PCA, HFD supplemented with the mixture of PJ, CT, and AT.

?Values are the meantSE for 7 animals in each group.
NS: no significant difference.

Values with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.
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STt A N AR A FarskA A 5
o] o s MA Az FATY st AR Bdvh
HI RS A A o) F7), 58] H2F ol $1x]3 A x2] ¢
S7H7F A7kel fsaclew A{grial B aske](25)
3uE, S5Fdal, BxF £S5 AR oy A
AW o= JeS vXE o2 AZHEY Do 5(26)
o] AFA H& 58 & FE55(0.5~5 mg/mL)E 3T3-
L1 Aol AHElste] A% F4o] A= AS 5% &
Aoz Q‘ﬂo}i’iﬂ”} I frE ARl dEiMe Rasta
UA eFSITH ALEU -2 g TtolA] EdE Wao] A A
o] AsttellA FHE AS AT Az F
A7y F7VeleE A& 9,“1]‘5’}3 Ao R Wi =v|(16),
Fol| = adzuki saponin I ~VII o] K i1% 1l 9lom(27),
SFEFFdAdE Alxdo] FHE Ao HuHATHIL,
12). weba B AFtol A= A ofol o gk AWz
Al F7kell el ZHzke] Alm fFadie] ANE adRTE
o5 AR Asagol FusAYI FA FA Fhiel
Aol Y Aow AZET
XHx=Eo| FEfst™ EMut X|HMZo| HHA

HRR ou 7] A3 eF &) 3he] BErd o= Q18] HEst

| AA o] HHE = Aoz AWAES] S A77) F
7VatAl Ak ek AWAE FZ7)9 AL g 5
AT F AeE 2340 o= 2 d#x] JYTh28). A
WA oA g F oA Aol BAW A
¥ g9AE vlas Ry HFDW - NDE—EE‘r froldow

PJ(=78%)3}+ HFD
Ddxq% HFDell v] 3 <]
o)A Aol & UehulA] ¢k

g 100 §
: \\

ND  HFD HFD+PJ HFD+CT HFD+AT HFD+PCA

Fig. 1. Epididymal adipocytes surface area of obese rats fed the
experimental diets for 9 weeks. ND, normal diet; HFD, high-fat
diet; HFD+PJ, HFD supplemented with pumpkin juice; HFD+
CT, HFD supplemented with corn silk tea; HFD+AT, HFD sup-
plemented with adzuki bean; HFD+PCA, HFD supplemented
with the mixture of PJ, CT, and AT. Mean surface area for sub-
cutaneous adipocytes was measured using Image J software.
Each bar represents the mean+SE (n=7 per group). Bars with
different letters are significantly different at P<0.05 by Duncan's
multiple range test.

ax
N
N

oo
>
o%

tH(Fig. 1). HFD+ PJatoll A AWM B
Az A A X7 @A A FHael
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Fig. 2. Histological analysis of epididymal adipose tissue of rats
fed the experimental diets for 9 weeks. ND, normal diet; HFD,
high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice;
HFD+CT, HFD supplemented with corn silk tea; HFD+AT, HFD
supplemented with adzuki bean; HFD+PCA, HFD supplemented
with the mixture of PJ, CT, and AT. All sections were stained
with hematoxylin and eosin; magnification, X 100. Magnifica-
tion bar=100 pm.
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Fig. 3. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki
bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on
adipocytokine levels in plasma. ND, normal diet; HFD, high-fat
diet; HFD+PJ, HFD supplemented with pumpkin juice; HFD+
CT, HFD supplemented with corn silk tea; HFD+AT, HFD sup-
plemented with adzuki bean; HFD+PCA, HFD supplemented
with the mixture of PJ, CT, and AT. Each bar represents the
mean+SE (n=7 per group). Bars with different letters are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
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Table 3. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on

plasma and hepatic tissue lipid profiles

NDY HFD HFD+PJ HFD+CT HFD+AT HFD+PCA

Plasma lipid profile (mg/dL)

Triglyceride 68.8+4.6"°0)  67.4+3.7 64.3+3.2 64.3+2.3 65.1+3.3 61.843.1

Total cholesterol 157.9+3.6™ 152.8+10.4  164.2+4.4 166.4+5.7 167.5+4.3 160.1+4.6

HDL-cholesterol 37.1+1.6™ 31.9+2.4 35.7+1.3 34.8+1.6 36.6+2.0 34.3+2.1

LDL-cholesterol 134.5+3.7™ 134.4+4.0 141.4+4.0 144.5+4.7 143.9+3.7 138.243.6
Hepatic tissue lipid profile (mg/g)

Total lipid 19.3+1.5" 18.0+1.3% 19.940.9° 16.0+1.3" 16.2+0.9° 17.3+0.8%

Triglyceride 0.56+0.03"°  0.60+0.04 0.58+0.02 0.57+0.03 0.54+0.01 0.55+0.01

Total cholesterol 0.62+£0.04™  0.68+0.05 0.71+0.06 0.63+0.04 0.58+0.02 0.58+0.02

UND, normal diet; HFD, high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice; HFD+CT, HFD supplemented with corn
silk tea; HFD+AT, HFD supplemented with adzuki bean; HFD+PCA, HFD supplemented with the mixture of PJ, CT, and AT.

?Values are the meantSE for 7 animals in each group.
NS: no significant difference.

Values with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.
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Fig. 4. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on
epididymal adipose tissue lipid profiles. ND, normal diet; HFD, high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice;
HFD+CT, HFD supplemented with corn silk tea; HFD+AT, HFD supplemented with adzuki bean, HFD+PCA, HFD supplemented
with the mixture of PJ, CT, and AT. Each bar represents the mean+SE (n=7 per group). Bars with different letters are significantly

different at P<0.05 by Duncan's multiple range test.
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Fig. 5. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki
bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on
oxygen radical absorbance capacity (ORAC) and total radical
trapping capacity (TRAP) in plasma. ND, normal diet; HFD,
high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice;
HFD+CT, HFD supplemented with corn silk tea; HFD+AT, HFD
supplemented with adzuki bean; HFD+PCA, HFD supplemented
with the mixture of PJ, CT, and AT. Each bar represents the
meantSE (n=7 per group). Bars with different letters are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
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Fig. 6. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki
bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on
TBARS in liver. ND, normal diet; HFD, high-fat diet; HFD+PJ,
HFD supplemented with pumpkin juice; HFD+CT, HFD supple-
mented with corn silk tea; HFD+AT, HFD supplemented with
adzuki bean; HFD+PCA, HFD supplemented with the mixture
of PJ, CT, and AT. Each bar represents the meantSE (n=7 per
group). Bars with different letters are significantly different at
P<0.05 by Duncan's multiple range test.
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Table 4. Effect of pumpkin juice (PJ), corn silk tea (CT), adzuki bean tea (AT), and the mixture of PJ, CT, and AT (PCA) on

erythrocyte and hepatic antioxidant enzyme activities

ND" HFD HFD+PJ HFD+CT HFD+AT HFD+PCA
GSH-Px (uM/mg protein)  286.6+35.9”%  237.1£9.2° 246.9+16.3"  468.4+78.0°  339.1+36.8"  680.2+77.1°
Catalase (mM/mg protein) 1.1£0.2" 1.0+0.1 0.9+0.1 1.0£0.2 1.0+£0.2 1.3+0.1

UND, normal diet; HFD, high-fat diet; HFD+PJ, HFD supplemented with pumpkin juice; HFD+CT, HFD supplemented with corn
silk tea; HFD+AT, HFD supplemented with adzuki bean; HFD+PCA, HFD supplemented with the mixture of PJ, CT, and AT.

?Values are the meantSE for 7 animals in each group.

*Values with different letters in the same row are significantly different at P<0.05 by Duncan's multiple range test.

S: no significant difference.
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Fig. 7. Antigenotoxic effect of pumpkin juice (PJ), corn silk
tea (CT), adzuki bean tea (AT), and the mixture of PJ, CT, and
AT (PCA) on high-fat diet induced DNA damage in hepatocytes.
ND, normal diet; HFD, HFD+PJ, HFD supplemented with
pumpkin juice; HFD+CT, HFD supplemented with corn silk tea;
HFD+AT, HFD supplemented with adzuki bean; HFD+PCA,
HFD supplemented with the mixture of PJ, CT, and AT. Each
bar represents the meantSE (n=7 per group). Bars with different
letters are significantly different at P<0.05 by Duncan's multiple
range test.
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