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Abstract: Objective To investigate the effect of different «- linolenic acid content of oils on lipid metabolism

and antioxidant status of hyperlipemia rats. Method The rats were divided into control group (Cont) ,
13% . 27% and 55% «- linolenic acid blend oil (ALA-BO) groups,

group (HFD), peanut oil group (PO),

high fat diet

ex-

cept the control group, the other groups were fed high fat feed and treated simultaneously with corresponding test oils

(2ml/kg. bw) for 6 weeks orally. Serum and hepatic lipid profile,
Blend oils which contained 13% ., 27% and 55% «-linolenic acid ( ALA) can

termined at the end of 6w. Results

regulate lipid metabolism through enhancing cholesterol secretion in hyperlipemic rats,

antioxidant status and fecal neutral sterols were de-

and there is a accordant dose-

response relationship between them; But when the a-linolenic acid content of oil reached 55% , it can lead the forma-

tion of plasma peroxidation products.
and also caused no oxidative damages on rats.
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lipid-lowering activity; plasma peroxidation;

Conclusion The 13 and 27% ALA-BO had remarkable lipid-lowering activity,

neutral sterols
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Table 1 The fatty acid composition and quality indices of oils
Fatty acid (%, w/w) peanut oil 13%ALA-BO 27% ALA-BO 55% ALA-BO
C16:0 11. 368 9. 659 8. 204 5.203
C18:0 4.618 4.219 3.998 3. 580
C18:1 42. 646 37. 463 31. 680 20.135
c18:2 36. 003 31.177 26. 028 15. 584
C18:3 — 13. 623 27. 324 55. 498
C20:0 1.790 1.285 0.977 —
C20:1 0. 650 0. 550 0. 430 —
C22:0 2. 925 2. 023 1. 359 =
n-6/n-3 — 2.3 1.0 0.3
> SFA 20. 701 17.186 14. 538 8.783
> MUFA 43. 296 38.013 32.11 20. 135
¥ PUFA 36. 003 44, 800 53. 352 71. 082
AV (mgKOH/g) 0.88 .05 1.55 1.92
POV (meqO,/kg) 3.99 3.87 3.56 2.62
ft, EHREEE 78. 7% SRR 10% FEHk . 10%
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parameter were significantly different ( P <0. 05)
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Fig. 1

The growth performance indicators of rats (X +s)
. Mean values with different letters in each testing
. The same in following tables.

Table 2 The organ coefficient of rats (x=s)

27%ALA-BO

Organ coefficient (g/kg)

Group
liver heart kidney spleen brain

Cont 26.33 +1. 02b 2.94 £0.05 6. 37 £0. 20 1.83 +£0. 28 3.57 +£0.78
HFD 33.71 +£83. 63a 2.91+0.25 6. 38 +£0. 46 1.82 +0. 18 3.64 £0.58
PO 34.69 +1. 57a 2.90 0. 18 6.32 £0. 35 1.83 +£0. 19 3.72 £0. 45
13%ALA-BO 32.74 £1. 94ab 2.95+0.25 6.35 +0.23 1.87 +£0. 12 3.88 +0. 57
27% ALA-BO 30. 31 £2. 92b 2.96 +0. 25 6.33 +0. 18 1.80 +0. 15 4.20 +0. 39
55% ALA-BO 29.80 +1.57b 2.99 +0. 35 6. 35 +0. 33 1.86 +0. 16 4.70 £0. 44

Table 3 The plasma lipid profile in high fat diet (HFD) fed rats (x=s)

Group TC (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L)
Cont 1.63 +£0. 08b 0.60 +0.21b 0.92 +0. 11 0.10 £0.01b
HFD 2.12 +£0.07a 1.01 £0. 11a 0.82+0.10 0.20 +0.01a
PO 2.06 +0. 25ab 1.00 +0. 07a 0.75+0. 12 0.19 +0.01a
13%ALA-BO 1.96 £0. 15ab 0.91 +0. 11a 0.83+0.10 0.17 +0. 04a
27% ALA-BO 1.81 +0. 09ab 0.81 +0. 11ab 0.86 +0. 11 0. 16 0. 04a
55% ALA-BO 1.67 £0. 13b 0. 76 +0. 05ab 0.86 +0. 13 0.13 +0. 01ab
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Hext BB AR 1, 13% . 27% #1 55% ALA-BO 41 K i,
P TC, TG KB FMRHEML (P <0.05), Hr
27% Fl1 55% ALA-BO 2 TC, TG /K FE2E SR BZE (p
>0.05)

Table 4 Total cholesterol and triglycerides in liver tissue of high fat diet (HFD) fed rats (xxs)

Group Cont HFD PO 13%ALA-BO 27%ALA-BO 55% ALA-BO
TC (umol/g) 4.1+0.6d 44.0+2. 8a 38.3 +3. 2ab 33.0+3.6b 27.4 +3.5bc 20.1+1.7c
TG (umol/g) 2.6 +0.6d 35.8+1.2a 27.5+1.8b 22.2+2.2b 15.2 £1. 3¢ 10.4 £0.9¢c

2.5 [E o-RREE & 2 ilAEX A R S
SRR M

A K BN B TR bn iR R . IR
Yot BRA A B 5 SOD ., T-AOC., GSH 7K 4% F IE &
YRR, MDA /K& FIE# X A, RAFIRKE
X R BRMUAST SR A AR, 55 v i X B 4
L, A . 13% . 27% FI 55% ALA-BO 41K
FUMLYE SOD /KM 7% | 9% . T% F 6% , {HXEF

R WEIAEYII H ALA 5 5 B8 6% B AIG rm Jg 1 i
KR MER &, B2 ALA 588 55% 68
HInAg B B B A . AR RS 13% |
27% ALA-BO 41 T-AOC /K27 B3, 555% ALA-
BO 425 R 2, 27% ALA-BO [fijE T-AOC 7K -5
EFRTRAZE R ARRE ., 27% ALA-BO 20 K GSH
KR, SIEEMBEAZERARE,

Table 5 The antioxidant status in plasma of high fat diet (HFD) fed rats (xzxs)

Group Cont HFD PO 13%ALA-BO 27%ALA-BO 55% ALA-BO
SOD 49.64 +1.37 46.67 £1.34 50.06 +1. 58 51.02 £2. 19 50. 37 £2. 26 49.42 +1. 38
MDA 6.83 +£0. 80b 7.64 0. 55a 7.31 +0.38b 7.22 £0. 76b 7.00 +0. 22b 8.01+0.31a
T-AOC  4.82+1.35b 4.32 +0.99¢ 4.50 +0. 44b 6.10 +0. 46a 5.25 +0.22b 4.20 +0. 76¢
GSH 12.5 +£3. 96a 9.94 +£3.25b 9.64 +2. 16b 10. 97 2. 63b 13.63 +1. 30a 11.30 1. 11b

2.6 B o-THREEEHIEXNAREEF
MEESENFEMm

(6 L [ DA 0 £ I A i A 6 IR, ek

el 13% . 27% 1 55% ALA-BO £ K B3¢ {# A [&

B m TR IR AIZE, H 55% ALA-BO 454k 4

Mg, 13% ALA -BO 2= R EE (P<0.05), M5

27% ALA -BO HZEFARE (p>0.05), BRIEH X
TBAAN, 25 2004 R BRFS (8 ST (59 M. SR S B
OEA - AU REERARE . Bk, Wi
Pl - ALA & S RERE IS INZEH 0 R B2, AR
JIEL [ A A P R TR

Table 6 The fecal cholesterol and phytosterol contents of high fat diet (HFD) fed rats (mg/g dry fecus)

Group Cont HFD PO 13%ALA-BO 27%ALA-BO 55% ALA-BO
cholesterol 0.67 +0.15d 6.13+0.12c  7.17 +£0.33c 9.30+0.85b 10.29 +0.32ab 11.17 +£0.45a
Brassicasterol  0.05+0.01b 0.17 +0.03a 0.21 +0.02a 0.17 £0.01a 0.18 £0.01a 0.18 +0.03a
campesterol 0.19 +0. 01 0.17 £0. 03 0.18 +0.02 0.17 £0. 02 0.18 +0. 01 0.20 +0. 01
stigmasterol 0. 05 +0. 02 0.08 +0. 02 0.10 +0. 05 0.08 +0. 01 0. 09 +0. 01 0.10 +0. 01
Beta-sitosterol 0.48 +0. 01 0.43 £0. 06 0.47 £0. 01 0.42 +0.01 0.42 +0. 04 0. 45 +0. 01
Total 1.45+0.15d 6.98+0.25c 8.13+0.10c  10.13+0.84b 11.16 +0.25ab 12.10 +0. 50a
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