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Abstract: In this study, the effects:of chickpea dietary fiber on blood lipid and antioxidant levels of hyperlipidemic rats were observed to
provide a reference for the research of the health benefits of chickpeas. Forty male SD rats were fed with high-fat diet to establish hyperlipidemia
model. Then the hyperlipidemia model of rats were randomly divided into hyperlipidemia model group, high chickpea fiber (30 g/kg high-fat
diet), middle chickpea fiber (15 g/kg high-fat diet);-and low chickpea fiber (5 g/kg high-fat diet) three intervention groups. The hyperlipidemia
model group was fed with high-fat diet, and intervention groups were given high-fat diet containing different levels of chickpea dietary fiber.
After 7 weeks of intervention, the animals were executed. The body weight, liver weight, epididymal fat weight, serum lipid levels and oxidative
stress levels of rats were measured in each group. The results showed that: The weight gain, liver weight and epididymal lipid weight were
decreased in chickpea dietary fiber.group, compared with the hyperlipidemia model group. After five weeks the body weight was obviously
decreased hy. 29.34%, the epididymal fat weight decreased 33.81%, 17.28% and 21.86% in the high, medium and low dose groups, respectively,
but there was no significant difference in liver weight. In terms of blood lipids, triglyceride (TG) and low density lipoprotein (LDL-C) in
high-dose group decreased by 51.52% and 40.45%, respectively. The total cholesterol (TC) value was optimal in the middle dose group, which
was reduced by 34.31%. High density lipoprotein (HDL-C) in high-dose group increased by 42%. In terms of antioxidant capacity, the
malondialdehyde (MDA) content in the middle-dose group was reduced by 40%, the total superoxide dismutase (T-SOD) and glutathione
peroxidase (GSH-Px) levels in the high-dose group were increased by 54% and 55%, respectively, the increases of T-SOD and GSH-Px levels
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were dose-dependent. It can be seen that the dietary fiber of chickpea can reduce body weight and regulate abnormal blood-lipids in
hyperlipidemic rats, and this effect may be related to the improvement of antioxidation ability and reduction of oxidative stress injury in
hyperlipidemic rats.

Key words: chickpeas; dietary fiber; hypolipidemic; anti-oxidation

BEE NS ACEAR =, st Rk n
TARETANEIH TG, N6 Z 830554 RATE
3 FEPE R R IP3 A vE J IRE 255295 R A 2R IAAE 1S
Forh i AR AR R S KRR AL ) s R M. E A,
g PR AT R MR 259k 2 0V 2h, BT A2,
HERIAFHEREAAZ . EYWESH Iy, H
THZA TBRIERD, S T, o
I AERH T FA

[ B AR Y2 B AR B W AR T 53 i
e Z 75 % N1 vk R P 3 S g2 e e B 2
Y R AT E R FHEIRA R . B
JHNE R o A&, 7R BRI T 5 T A 4R

JEE T (Cicer arietinum L.) J& SR AMY), 16
FREEE X8, 4EE/RIERR RIS, BRIAMEME:,
A E AR EE S . B B iR B R IR
AR . i (R NRILFE PAR
25 bR AEAE T R ZVEAD) e, e AR
Uige, Rerbbaa s, WEPHFH, EHEE, WMo, il
I ERZ s . IARER 2R T RN, T & LA TR o %
I W 7 K= A 1 E 2 A 0T e

JEWE S 5 AR R Z Mg TRy, L
TR ererge, AR TR . R,
ST AR B 18~22 g/100 ¢, 2aEk
S ST o) G U = S S e A RO Ng A
FhTE B 4.8%, NAERA LT 4% 10.18%10,
DA X FEE M R T A TR I A R xR BRI R A
W, [EHE S R S R, R R
BRI IR PR FOBIF e 130 ok LTt
5 T SR IR FIHRIE o A SEEG SR T DLHT SR
TR JFRLTT RAI AR 4 % s i IfRE K BRI
(IR, < HBL T AL LI P RS T B R B
FAMLE, B AE A GRS B 2R 4E IR NI TR R
BEYFIRTT R RS K .

1 MRSEE

11 #Hé&

JEEE G R AT 4 Hr SRR KA R TR A 7]
FEime PATARAE: Q/XASK0001S-2014, A7~ ¥FATiIE:
QS6501 0601 0332.

16

12 EERA G5

JHERE. BHRREA. Bk, JLMZSRERBAR
/~dl; TC. TGy HDL-C. LDL-C< MDA. T-SOD.
GSH-Px MIA &, B U A TRERT FEPT: 14 5
BS-120 M4 HENEAL AT, IRINEE A7 T
Bt HIRAT ;s -20 CUKEE, iR BT RAT] ;
W@ MIE 2R ME . EDTA Pl =R, 1
FREZHARG R AE; SF-80-2C & UK B0
Bl LEERIR T IR A 7] 20002 AYHL1-R
5 BN AAERR B PRAS] ; HWS12 AL i VR
KR, il A ERREEGER A IRA ] s 722N W L7300
YL, Ll E R ESAIRA R XH-C R
REd, SRR e .

13" iy

Mt SDOKE 50 H, 6~8w iy, A 180~2209,
T B R B 2E LIS A L, A2V U S
SCXK., CHr) 2016-0003, fHHVFAIIES: SYXK CGB)
2016-0002]. SZYGENHILE SPF 2 Eh 5 i St 5 N il
9%, PREIIRE 20~25 °C, MIXRSE 45%~80%.

14 SBJik

141 4
1411 @

/NFZ 25%. £oK 22%. EKHZ 12%. A 18%. T
F112%. fioby 8% A > 3%. HIBTsEERIAESE
BEh R R ©Co SRS E
1412 =gtk

WIEARL 76.5%- JEH 10%. FIFE 5%. EIOH
5%. JH[FEEE 3%. JHEREN 0.5%. HIBsBEERl ks
Eh R ©Co MR E .

142 ZHisfEiERids

50 H SD KR LAERARNE AR 1, 24
ANEEIK 12 h, RIS IR, K SRR LT 1) I e
2 h JaF B 3500 r/min 250 10 min, 432 115 I
Kl TCy TG /Ko BENIAHEL 10 RAE A IEH XHEA,
FERIARIESR, R FENSRIUEERAH, Sk
WFE, FrA KRIIEBYOK, FRN—KEE. 5 4
JAR B REUIL, A0 TC. TG /K°F, EhfsEin



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.10

Ja KR TC A1 TG &, LUERS TC. TG Bl L7,
1] L SE iR 56: p<0.05 AR .
143 5 2A T

PRI 40 HOKRBENL Yy 4 408 =i fEA
R, NSS4k (30 glkg gtk g (15
olkg FlEGRED . K (5 g/kg EETRED 3 FELL,
5 10 Ho 2SO IR DIER A RMA TR, A
AU ARTARMATE, T3 A FFE S
W T X AP v M Db 7, RIDKEAS [ 751 1
TREE Y AN SRR RO R 5], fIlfE
ISR SIS E R R OK, R ERE
—IK, THREN 7, SRR S s AR
1, A TR AU R A
144 HmREHaw

KIREED, BEEAEIK 120 J5, H 10%7K &5
LA 0.35 mL/100 g BW FE 75 KB4, B3 BlkCR
i3 mL, #HE 2 hjETE0HH 3500 r/min 2.0 10
min, HUEIER, -20 CUKFEARAARN o R BRI
IR B 52 g 0 R B, TR R (FFE /MR E
x100% ) K Pt 52 J&] g o / 44 (B 52 ) J 5/ 4k &
=100%).
1.45 A&n484R

FAFIE Bk, 1% TC. TG. HDL-Cs
LDL-C 7K-F-RH 4 H A/ Hr Al , 1fiis MDA
T-SOD.GSH-Px &1 722N A] I 43676 B Al 5

146 %tk

KH SPSS 17.0 Geit- gt AT 4 b E#E AN 44T,
THEZOREEE B RS ( x38) Fom. IRMIERS
YA VB P 2H LU RCR FH PRSI REAR ) t A5G, 240
FEBER 5 220005 AR IEZS 20 A5 1) FH AR RIS,
A LR LSD. LA p<0.05 NZE7A giit2riE L.

2 HR51He

21 &g EAR A g T

R IE A2 e O CSURESE . (OfEARSE. i A
RN 7 &Y = B (A e Y K= 8 7S a L] 0 AW e oA
%, EEhE NEEREM, AR R
S ERBA TR A . HaiaEt®, 4t gL
£ 3000 /3 AFET 5 g SRR S Bm . 54 (I
O MUE AT 2016) TR FRELC L 03 ZE T 26 S BT
HATET T H Bt R A T R A fm e A8,
SR R TR 7V, 7 R R AR K B
PR A A& R 5 TC. TG A&k R g ARk,
T i

HRL AT AL JERRT, IEH RS TR
13 TC. TG /K TFEZER (p>0.05); &M, 5IEH
KRR AR, s fRisasige 40 HORRUMTE TC. TG 1H
3Tk 10.53%. 32.76%, HAHAIHEA Gt E
X (p<0.01), R0 i AR MhE A BRI AT o

F 1 SRR TARHEIRST A FR M AS RS20
Table-1:The effect of high fat diet on the blood lipid in rats(mmol/L, xs)

TC TG
287 n — -
HEAEAT AR FEAEAT R
EEATERL 10 1:5440.11 1.7040.09 0.4840.06 0.5840.06
B RG AR 40 1.5340.13 1.9040.07% 0.4740.06 0.7740.06™
E: 5HEARTRaEL: Pp<0.05, *p<0.01.

22 BEHEESFRFKBEEN D

FHR2 AT 1 TG, =i IR AR B 20 5 G 45551
EHNRAELE S ER, SHHE T (p>0.05).
F-I R SR R RSP . 101 I SREA
KRR ER 20 I o) HE 2 4 i W 2 (p<0.01) , 5 v 2
PAMLAEGKANL, Lai¥%ER, HWHEHNT
WHA R SRR KRR EG TGS, T3 A
J&, BRI, m RS E AR E I B A
A, R 1454%. 9.63%. 11.22%, HrhmflE
HRNFEECONHE, BTS2 7 (>0.05). T 5
JJG, LK R R B I % R A o B A
14 (p>0.05); 5 ARIE AU AR L, &7 KRR A E

BREK, 508: 29.34%. 21.74%. 20.62%, 1X &7
BHAESGIEER (p<0.05). T 7 &5, &4
P E 3G A PR A 3 b, (HE R R
(p>0.05),

AR M RS AR 4EARBTHAR, R
et TR v E 2, ARSI R Bl
/NS IR B £ RS AR s I v L T e e £ 51
(/NN BRSSO T A5 e K A
AR TG RT3 47 R PRI s A TRk v = A Y
W R g BN AT A AR W GRS AT i
T ER2H AT B B B AE PR R U K BR R E I G
5 FRSFF RS R MilE S 4Ex R E T
ST e 5 HARE M A 0%, TR S A 4R

17



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.10

BORRhTE, BEANBE)E, ATREREHEEER, 5
NIRSE TR, PR . AN,
errehfisagibn, ARUR, WokPEsE, JEKIZAK, W)
SRR, IR AR H A, 1L 2 1
BRI, FER A E TR 0 I WA AT

WIS, B RIEA BRI, JESMA
SR 7 PN REBORAL A I K U 2
16, VAT B T ] R DR SO
RURE, SRR, AREII
e

2 EE SRR AR AENFNT
Table 2 Effect of Dietary Fiber from Chickpea on Body Weight in Rats(g, x=S)
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285 n FrElg G )R FF B 2 35% (MEZRARREMRE) 1%
B 2 FR A 10 13.541.18 9.4340.86 2.3840.26 1.6540.12
& PERA 40 10 31.3843.55 24.0243.21% 4,5140.36" 3.4740.56"
JEVE 2 ER T 10 26.8343.11% 15.9043.93%* 4.2440.60% 2.5240,69%+*
JEwS G ALt Yo b 10 27.7344.52% 19.3942, 55" 4.1740.79% 2.8940.31%
JEPR SRR IR 10 28.0645.96" 18,77+ 84%* 4.234.11% 2.8140.42%

E: BHEFABAIL: "p<0.05, #p<0.01; b ZHAAEALAER: *p<0.05, **p<0.01.

24 BRI RER A 4 5 g duiE A R o A

FH# 4 v %0, 5 IEH GHIRAA L, mflEiiAlZl TC.
TG. LDL-C /KFFtiE: 39.33%. 41.41%. 29.21%,
H HDL-C 7K-F[41% 39.76% (p<0.01), & lgmEs:
Ref R FRIMAREA A=, 32D e A S

18

Bedr. SEfetiiiditt, EHaEaa4m. F. K
FFIEH TC. TG LDL-C { B & J#{i(p<0.05), HDL-C
{H % THR(p<0.01), H TG, LDL-C {4k 235
BRBICR, mAEA TG, LDL-C MRS AR AT
F, W ARH S BIFEK: 51.51%. 40.45%. HDL-C
EAEEERERECR, & P KREFEHR
G THE: 42%. 38%. 32%. %41 TC {H B 53 BFK,
PAFR RO R B R, TC /K5 TE 5 B2 A 2



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.10

IR E RS4RI R AR
LR, AR CGE i B AR 5, TRl
b LR i A D R St RS T o 4 R
FAPA, et O 3 g BAERESE B BT vA
A B T2 T AR A 2H R ] TG 2 P8 IR 2
7K -4 5%~10%. meta 2T HZEIZ, sk g S
RT3 g i 1 B LA e B R AR

et DSR4 BEigTh
ZiAH M ThRE i, BR3P v MR I /) BRI
TC. TG & LDL-C /K*F, Ftim HDL-C /KF. AW

ST B SR I R B AT AR R RR R, &5
R AT EAEAL, WS . hRIEH S AT R
fE I R K BRI TCL TG LDL-C /K-F, #% HDL-C
KT, M5 Rt s R 5, PO SR
LFAETERE AR 7 THAT RS TR . AR T e K
T VERE A YER KA M S AT 4E AT VR, RINA
IKAEVERE B 2T 4E, KRG B 4T 4ERehE A Jhps
KB, TC 1 TG /K, ARG R £ 2L,
DR S A IF 9 S 01 AT ) T8 W 7 v P IS T B AT 4 0y 5 3
B, BRNVPO B HE R

< 4 BT RER LU T AR MARAISZNE
Table 4 The effect of chickpea fiber on blood lipid in rats(mmol/L, x=s)
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Table 5 The effect of chickpea dietary fiber on serum antioxidant capacity in hyperlipidemic rats ( x-s)
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