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Abstract : The faity acid compositions of corn 0il( CO) , virgin grape seed o0il( GSO) and lard( Lard) were
determined by gas chromatography ( GC). The contents of V,; and polyphenols in CO and GSO were deter-
mined by high performance liquid chromatography (HPLC) and Folin — Ciocalteu. Forty — eight C57BL/6]
mice were randomly divided into four groups: normal control group (ND), 45% high fat corn oil group
(CO45% ), 45% high fat virgin grape seed oil group ( GSO45% ) and 45% high fat lard group
(Lard45% ). The body weights of mice were measured every week. The glucose tolerance( GTT) and in-

sulin tolerance (ITT) of mice were measured in

R 1582017 — 12 — 19 4551 882018 — 04 — 23 the 12th week and the 14th week respectively.

PR KT (1992) 30 B WS¢/ B NS The serum levels of total cholesterol ( TC ) , tri-
MBS REE 5 (KBS ( E-mail ) 1746960198@ qq. com., glyceride(TG) , high density lipoprotein (HDL) ,
BIEEE ¥ 15, E %, 181 (E-mail) zhanghui @ jiangnan. low density lipoprotein ( LDL ), free fatty acid
edu. cn, (FFA), liver levels of interleukin —6(IL. —6) and
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tumor necrosis factor —a( TNF — o) inflammatory factors were measured after mice were sacrificed. The

results showed that the content of polyunsaturated fatty acids in CO, GSO and Lard were 58. 70% ,
74.15% and 13.76% respectively. The content of V. in CO was 254. 06 mg/kg, which was mainly o -
tocopherol and y — tocopherol. The content of V,; in GSO was 697.42 mg/kg, which was a — tocopherol,

a — tocotrienol and y — tocotrienol. Polyphenol content in GSO was 43. 813 mg/kg, however, the poly-

phenols in CO were not detected. Animal experiments showed that compared with CO45% and Lard45% ,
the net body weight of mice, the serum levels of LDL and FFA, the liver levels of IL -6 and TNF — « in-
flammatory factors in GSO45% decreased significantly (p <0.05). Compared with Lard45% ,the serum lev-

els of TC and TG in GS045% decreased signifcantly(p <0.05). However, there was no significant differ-
ence in serum level of HDL among different groups(p >0.05). Compared with CO45% and Lard45% ,

GS045% showed better glucose tolerance and insulin resistance, which could improve insulin sensitivity.

Key words: virgin grape seed oil ; polyunsaturated fatty acid; V,; polyphenols; high fat diet; inflamma-

tory factor; insulin sensitivity

Wl 22T A JE A A I K4 i, AT AR R 46
R RIAE TG 7 OB T 0O, B REAE S 8 3 AT
R BB T2 — NE il 7 15 2 A8 0 P A I 4
SUVRMIREE RFERAS AT S o s B 9 Mg 0l 486 A8
AR PRI P75 3R AR BBE, 2y 5 | A A QB P g o R
R ARHURIAE B & R AR R . B AT, AT
E&I K T — RINATT AL SR T TR R 9
24Py 1 B SE S YA A — e RIMEIT, 5 A
it 24 LA B % I 2% 9 B A IR RIOGR . A E T2
Yty AL TR Tk, RER 25 ARIE % 5 A 2
FAT RGE PR Y , s AR A AN
AR MRS , 0] LG 4 Ay S5 b w2 3R el ik
R AR R R GBI I =2

FE F3AR AL = A A 4 140 7 v, Herb 80% H
TEE , AR RO T A R S, X e 4
P ER AL A A Bl b S B S DY 2
0 £ AW PR I, B AR R BT A AN 5T A1)
FAB A o Horh, AERF 0 T PR B B B
TR AR SR i IR AT R B A PURAL BT
LR T E N =N RN EECYN S kR
(VR B AT S A A o Hor W A 28 i 2
] 3 I ) P VRS B B4 B R AR, AN T A
NEWITR & B =ik 90% iy, Horh R 8 R 2 AME G
iR, R % Ve (B WAL T =Mm) Fa
B BRI 2 W SRS R . BT R Y]
VIR DR AT 535 e S B
AE, SR T 5 40 3 0 2 300114 Dl S 0 4 28 Je 5 3R 41K
USSR A P, AR ST T 00 4 1 4 HF
TS R AR TR S/ SROIE FREFORIE AR Q3 1 1 FH %

FCHLER, DUA Ry itk — 25 0 K 2k B U8 A 25 1
PEALTEIS LR

1 #MR5HE

L1 XA

1.1 ek 5EF

WA AR, BT AL RO A MR A R A T
FEAL; ORI FE I, W B TG T RK i s e 5 37
PR iR B AR VR b, W 3 2E (8 Supelco A Fl;a — |
Y-S -HETWH a -y - 8- EFH MWARAERR,
g B 3£ E Sigma — Aldrich 2% &) 5 M | I F 4R,
W B2 e Wr™ i (i) A7 BRA 7 5 k15 B H ok e
5 R TR, W TG T E B TC . TG \HDL | LDL
AR & L B TL — 6 F1 TNF — o BB 32 46 0 3,
&, W AR R EAA Y TR, UKL &
AL BUIRMER  IE O ke B TR, s,
[ [ 2545 A1 1L 2238 500 A R A 7, 0F 2 68 L 67K B
5 faghal, W R A BRA T
1.1.2 U3 5K&

GC -2014 S AHE AL, B A 5B Wl s PEG -
20M E4H554E (30 m x0.32 mm,0.25 um) ,JL 5%
SEERA R AT SRR B, EEEHRA
PR F] 5 AR, 25 [ Biotek 23wl 5 e 78 R AL Fii t
Buchi 24 H] ; Forma 900 Z 51 (KR vK 44 , 55 [ Ther-
mo AH] o
1.1.3 5 Aiae il

5 JES SPF 2% C57BL/6) /N 48 BT
Wik LR sh A RA R . 1EH X R AR T 2
TR 5 [ 85 FR o AR AIN - 93G 1 386 3h iy 1 el
e 7 T, o 7, s g AR A 7 2 R D12451 i ol
MR, 4 551 F 36 2K 0 8 7 2 R Il RO 8 YR R 4



70 CHINA OILS AND FATS

2018 Vol. 43 No. 8

DI12451 fa B} L 77 0 s A 9 aih, 45 20 A8 B B
CO45% GSO45% FiI Lard45% 4 1) 5 g e
1.2 &%k
L2010 oKy 0 4% i 25 K Tl FHRE Tl s 7 IR 2 B
e
1.2.1.1  JEWifR B isfk

SRR 17 MR AR IR K R HE
PRI FUHE 0 45 30 mg, il A 0.5 mol/L NaOH —
CH;OH % 2 mL, 4iz % Y551, 65 C /K IR i #4 22 i A
SERVAIR B HL A 25% By BF, - CH, OH ¥4
2 mL, ¥k, £ 65 CKVE S T HEfk 20 min, # B2
HLMA 1.9 mL IEC KL, A IRMEISIA 2 mL {8
NaCl 5, #RJ5 L 3 000 r/min B0 15 min, B J2H
HUF TR SO, in A5 T67K Na, SO, B &6k
WK, -4 CHRMATFRAE, AR RS i
1.2.1.2 S AHERE 07 54

PEG -20M T41%E 4 (30 m x 0. 32 mm,0. 25
wm) 5 &S 4l BE R 99. 999% f N, ; IR 49 R & 3
mL/min; FEAE I 1 s 33 B 100 15 9F4F 13 B
250 °C; FHR AR T : M 4R R BE 80°C, fR4F 3 min, LU
15°C/min FHEZE 215 CJ51E B 16 min,
1.2.1.3  JRWIER Y PERIE &3 Hr

DA 37 Pl AR B e Am o A2 SR i L P e R
BE IS TR] AT B, 2 P40 B R i o 14 B D7 R 2 0, AR A
UEETATARH —ARTE TS i TR AN [ g T BR (AR 55 4o
1.2.2 FEORMFIRIFER AR Ve A2 5 D
1.2.2.1  FRIMARIER A AT Ve & & rile

e LA # 2 iR NY/T 1598—2008 , % FH
A HPLC 30 22 K i R M & kil v v, 415y
FIE . Vi A AR S 4 2 Jy B2 R0 [l )5 R Fcan 2

1 s
F1 V. EhERNREFRMEEARE

A ALy GIEEY 5
e N=1.] y=7.559 3x +34.193 0.999 4
y - LB y =8.915 2x +53.232 0.999 3
- Hm y=7.080 9x —1.987 9 0.999 1
a-EF B y=7.0695x+23.309 1  0.999 5
y-HEHEHE y=8.2538x+31.5051  0.999 4
S-EHEWE  y=9.078 8x-3.3736 0.997 9

1.2.2.2 ORI AT e A 22 B 35 0 €
%M Lamuela — Raventos 25 i I & J7 ¥, JH
Took WL 3 YR AL IS 2 AE Pl v 59 2 By 4R U , >R
F Folin — Ciocalteu Fb {8,750 22 T Ky 049 5 1 45
kM Z B0 & AR L1, 70% 1 R A
il 100 pg/mL A9 BCE T BRAR T W A5 b v T T

TR 10 ~ 80 pwe/mL i AR, WA ] i 7 ¥k
FEM TAEWR 1 mL S548EMRB R . LA 70% B EEAE N
25 A R ARG BE X 1 6 I o0 R VAR 42 sl A
I
1.2.3 ks

48 FUEHEMEE CSTBL/6] /NEL(16 g £2 ) F
T FRDRL Sl R AR 5 d SRS AR AR /N BRI EE /R
Bifi AL 43 % 1E H B4 (ND) (45% 55 g B K 41
(CO45% ) 45% N8 %t R4 ( Lard 45% ) 45%
BSR4 (GS045% )4 4, 41 12 K, fa#k
W] ND 4N T AIN —93G 3 fal k), C045%
Lard45% F1 GSO45% 2H /)N FR 45 1 55 #4019 /=0 R 1)
B AN R AR R R 8:30 ~9:00, 5K 1
w, ARIKE,
1.2.4  /NEUBE T & (GTT) i 36 1 ik 5 % it &
(ITT) iR 5

T/ SR 2 AR 30 12 JEL R, /s SRR A T
B IR . /DN ERIERR RS ANEE K 16 h 5,5
IS EURR B 25 I A R O min B 25 G I , 1
B 1 g/kgt M AR, PRI (U E /)N BRZE I
i R SR A BV TS 30,60 .90 120 min B B
Fk b o e/ RS2 AR T 10 14 AR, 6/ Rk A7
JoR 5y Z AL . /NREEE 6 h, I /N B FRIK S
I, SR TR S 0.5 Uk i 8 5 3005, T
/IS BRAE s 7 B 1 5% 35 0 30,60,90 120 min 15 1) 2
F K L
1.2.5  AAbdshriE

M 15 RS /MR CAS £ 12 h, IR BRCR 1,
3500 g &0 10 min J5BUMIE , 2 AL SE 5 G fi#
VB I , e vk A BRER K g, RS4RI T )5
PR, BUFLIZT 100 mg JILA 9 fi5 & Ay BER /K, vk
WA G B0 (4°C,12 000 g, 10 min) B EVEW 4
COKAERAT o HA T AL 2110 /N Be 703 FH 9 R 8
IR ARG - 80 C KA ERAE 0T o Ak 2 IR K 5]
B U A3 2 /N UL TC TG HDL \LDL ) K JiF4H
Z11L -6 TNF — o RIEH FKF,
1.2.6 ¥/

PRI 45 A DA Bl = AR 22" Fon (n =
12) SR A A SPSS23. 0 k4T IR R 7 2247
Br, PR IR 2= 5 R« K5, p <0. 05 A 2ZE R A
HEGEHE R 2R Graphpad prism7 #EE]
2 FEREHH
2.1 E Kk AR A e o 69 B8 B B 4R AR,
(LA£2)

H1 2% 2 AT, ORI R A A R o



2018 4F 45 43 & 8 M

L LEE

i3 71

()35 IR , FLUC A il R R AR R, T i 5 i
o ISR TR IR , FLUCH B ER ANy R . b, %
AT ) Z AR TR & &l 74.15% , 3
= TR KT ARSI Y 58.70% F113.76% .

®2 EXh REEHMEHOEBRAR %
RE iR (0(0) GSO Lard

FRiR R 12.30 £0.063 6.36 +£0.042 24.49 +0.000
TSR 1.42£0.012 3.27 £0.013 11.99 £0.043

TR 25.80 +0.045 15.38 +0.091 45.03 +0.013

RIATHTA 58.70 £0.044 73.00 £0.053 13.10 =0.042
a - IR - 1.15+0.012 0.66 +0.001
M = 75y

@m”m& 13.72 £0.019 9.63 +0.028 36.48 +0.013
(SFA)

AL Fg i

2 (UFA) 84.50 +0.024 89.53 £0.064 58.79 +0.089
HAE N

5 (MUFA) 25.80 +0.042 15.38 +0.098 45.03 =0.023
EZNioki

I (PUFA) 58.70 +0.034 74.15 +0.068 13.76 +0.045

2.2 EREFMERNEFS V, 098 F(LE3)
vV, 3G 8 Rl o A0dE 4 P A B (- B -

y-OS-EFB)MAMET B (- B- v -
S—HEH ) o A SUR A AR A 0338 75 0 €
FORTRAIPI VR A4 Ve B3 2, A b AR A
BREk AR B - A F B y - A BB B 2,
HERMABE AP B -AEFTH & EMR
1%, JUF 0T LA ZE AT, JT LUAS 2 i il ik 2 1, [
B, AR B HA RS, v EE M m S A
CONRIRZ 3 R

B3 AL, oK Ve Bt 254. 06 mg/kg,
HA Pl o - AFEM y - 4 F B 3 w5
KV B 697. 42 mg/kg, Hirb Dla - L H B
a-EF MMy -A£F ZEHOAE, BARVIKE
HEFFRA A B ke 1A Bk —F, =
AH S E R 577. 8 mg/kg, T BRI
18.52 mg/kg, 3X Fil Sen 25 4R I B 45—, Al
YA S ELEETE HRDEEET =AW, 4
B =Wl A BUEY i |, FLan KA 20 AF A
TR AR

R3 EREMETEINE V. WEE mg/kg
Y «-AFH  (B+y) -AFH S-AFEEH o-EF MM y-AEF AW S-EFAH VB
co 89.33+10.73 141.74=11.67 4.47£0.43 13.9720.66  4.55+0.17 - 254.06 +12. 64

GSO 103.21 +11.83 14.62 £3.55

1.79£0.52 348.04 +17.69 216.83 +14.58

12.93 £2.07 697.42 +£15.38

2.3 ERbfemiER S e g

FEAS 48 IR IR 500 T, IR B FRR YL
PERIFIT g y = 0. 009 6x +0. 028 7, #H K F 4L
R* =0.999 3 75470 #1846 K7 3t o A 2 8 5
(43.813 =1.724) mg/kg, E R I Z W R K,
FEH T ROKIMOR BRI, R R R b 2 15
SIREITREIR . HEH S A EEWEZmLEY,
SRIME MR PE B AR rp s A D B B 2R ) o
2 i e s s S R TR 1) | NN D & K
KRRl . B9 R BH WA AT 1) 2 1l =22 L
KR BILER QRS LAY P RMpRT
SEMAEAEY
2.4 AR B ESRERE I RKREN YA

A it BUIE R i e B R b, A =i B
kT I g — [ B R R D BRR R, 1 SR/
RREIG KGO, 25 1 PR .

P 1a BIAL MRS AN RIRE TC B E 22 57
(p>0.05) , H17F ND PR E ARG & SRR E e},
RHEIGR WO S, M E e/ BUA G A0 ] i
L ND 2, A 6 JETFGG R MR Rl /N
PREE 3 K DR B ZE IR T CO45% 1 Lardd5% 41 (p <

0.05) . &l 1b nH1, AR/ BRI (3 A8, AR HE
F ND 41,C045% Fil Lardd5% 4175 14 g £ A7 AT 4
KT ND 418 g 24K (p <0.05) , N #IHERHT
EPFFBA /N RIREIE K AE 115 ¢ A4, BT
CO45% F1 Lard45% 41 (p <0.05) ,

40

(a)

--ND

- CO45%
¥ GS045%
& Lard45%

16 1 1 1 1 1 1 1 |
0 2 4 6 8 10 12 14 16
T 3% B
20
(b) .
@15 i |
4
= . I
1() T
i
£ 5t
0

ND I CO45% IGSO45%ILard45%I
VEca PR/ UKL K R 38 b P4 /BRI 1S T g
TR PRI R 2 3R B 25, I
B WREE RSN R ENYM



72 CHINA OILS AND FATS

2018 Vol. 43 No. 8

2.5 AR BT At & R IR o S S A
Mg Wi (FFA) 69 % o (L& 4)

a4 alH, EE 15 FEEER)S, Lardd5%
1 CO45% 21/ I TC TG /KP4 ND 4 i T+
(p<0.05) 1 GSO45% 4/NF TG K5 ND 41
WA BEENZSF (p>0.05) 2524/ KU F 1)
HDL /K-F-3cA B &ML Z SR . 5 ND AL, &
FAREH /N B WS B9 LDL K344 BB TS

(p<0.05), H A, Lard45% 2H /)N B 1L 75 /9 LDL 7K
g M H T Lardd5% 5 C045% 41, GS045% 41
/N ) LDL /KA 8 3 MR RFAIG (p < 0.05) .
1 ND ZLAH L, =5 6 i 8 4L /0N BRI U 25 18 15 R /K
FRE BB S (p <0.05), 5 Lardd5% |
CO45% AIAAEL , GSO45% 41/)N B I 3 T 5 s i R 7K
- FH PR (p <0.05)

x4 DRMFEPEIRE B FFA KF (n =12) mmol/L
45 TC TG HDL LDL FFA
ND 5.640 0. 635" 1.197 6 £0.253 6° 5.085 +0.652 0.599 5+0.0959"  0.166 7 +0.439 5°
C045% 7.446 £1.159"  1.616 8 £0.406 9™ 5.264 +0.883 0.9067 £0.182 1°  0.330 0 =0.047 4°
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