Japan soci ety of Home Economics

HARK¥ELEE Vol 56 No. 3 171~179 (2005)

B LA VERO T b Do mpEE I KT T

IR ¥, KR R, B BESF FHE X, & AR,
7l O, AR, REREWR”, FUES

(BEOKEFRFEGERFER, * ByEELELFEEMEIERL,
** IEANPEE B0 # S FZERT)
Bt 164E8 A 10H ; EfREER1I7TF1H812H
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The effect of taking a diet in high oleic acid on the lipid metabolism of guinea pigs and humans was
investigated. Diets containing 15% palm oil, high oleic acid sunflower oil (HO), and high linoleic acid saf-
flower oil (HL) were fed to different groups of guinea pigs for four weeks. The plasma cholesterol con-
centration decreased in both HO and HL groups without any decrease in the high-density lipoprotein
(HDL) cholesterol. HO increased the resistance of low-density lipoprotein (LDL) to oxidation. Eleven
human volunteers were given an extra 10 g of HO for four weeks. Only a marginal change was ob-
served in the plasma lipid concentration and in the levels of biochemical markers, except for the in-
crease in resistance to LDL oxidation. These results suggest that the high concentration of oleic acid

in diet had a lipid-lowering effect similar to that of the polyunsaturated fatty acid-rich diet. The long-
term intake of a high-oleic acid diet may therefore help to prevent atherosclerosis in its initial stage.

(Received August 10, 2004; Accepted in revised form January 12, 2005)

Keywords: oleic acid #+ L 1 »#, polyunsaturated fatty acid % flif~fafifgR5E, plasma choles-
terol I# 2L A5 0 —), oxidized low-density lipoprotein FEEfLZEHEELEY RS 2 E (B
1t LDL), atherosclerosis EiR# 1L, guinea pig EILE > b.

1. #&% E RATWA.

) 2 = VEER) L VR & O %A B RN B B R F L A4 vEE PUFA L EAR IR T1ER %
(PUFA) &, EMEEEE LTCOERBERZT TSR HOZEPHOLNTWAS, HDLILVAT7O— LD
, MAPDOILVATFTa—-VETIERAZFDZ L2YHS BTxfEbirnwZETEFEEIRTVSEY., LHL—K
NTwa"? LaLEE, BIELERD XL VillEs T, * LA UEEIIMo PUFA L 2% ), ANTHE
LTOFRNRT SR, fHEFEO LS, IFEE~ND  HTAILDTELRKRTHS.

MEZEDPL, EOHEPYWIIE/ Z BETHELELT L BEABAANLY) 2 —VERY /L VEBLED
1 VBOGEZHR L:REBOLONE 2 HD 5 & PUFA % & CHERLTEBHY, HRMIZA TS P/S
Il TE&, TNITY /- VEEOREFHAD LD K2 n-6/n-3LOEBHRNT v AN BERNTHL L
THoler 777 —METTIZ0%LLED AL A > AHNTWAE, J /- LVEYSERLTWS I LIC
BETY /= VEBIZ 3% L2EThCniwy., O s AREREENRFEMICOVTE, S$HOEHN
i 757 =R Eb MG TR, Rk RV LEL SNLAEELHMETH 505, —#IH
KEAREHEAAD RS S CEIL TWAEWMEK. B SN2HEImOIREEERBEABILL T b2k

(171) 41

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HARBFEREE
Table 1. Composition of the diets for
guinea pigs
Ingredient weight%
Alfalfa meal 45.0
Corn 10.0
Wheat bran 16.8
Corn gluten meal 10.0
Oriental vitamin mixture 2.0
(as vitamin E acetate) (0.01)
Calcium carbonate 1.0
Cholesterol 0.2
Qil (P, HO or HL)* 15.0

* Provided by Showa Sangyo Co. Ltd.
P, palm oil; HO, high oleic acid sunflower
oil; HL, high linoleic acid safflower oil.

Table 2. Fatty acid composition of the
diets for guinea pigs

(%) P HO HL
16:0 43.9 4.1 7.7
18:0 4.3 3.1 2.1
18:1 36.4 80.5 16.7
18:2 12.6 9.8 71.5
18:3 1.8 1.7 2.0
Others 1.0 0.8 0.0

P, palm oil; HO, high oleic acid sunflower
oil; HL, high linoleic acid safflower oil. Each
value is the average of triplicated mea-
surements.
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Table 3. Tocopherol content of the test

oils
(ppm) P HO HL
a-Toc 96.4 372.2 301.4
A3-Toc 0 6.4 5.8
y -Toc 0 9.5 13.7
¢ -Toc 0 0.5 0
Total 96.4 388.6 320.9

P, palm oil; HO, high oleic acid sunflower
oil; HL, high linoleic acid safflower oil. Each
value is the average of duplicated mea-
surements.
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Table 4. Plasma and liver lipid concentrations and atherogenic index of
guinea pigs

p HO HL

Plasma
Total cholesterol (mg/dl) 401.94+83.6° 212.9+27.4° 196.4+39.4°
HDL cholesterol (mg/dl)  15.1+2.2 15.8+1.8 12.5+0.8

Triglyceride (mg/dl) 94.1+£16.9 60.1+6.9 80.7+16.5
Atherogenic index 27.9+5.4%  13.0£2.0°  14.6+2.9°
Liver
Total cholesterol (mg/g) 19.3+0.9 19.4+2.3 18.9+1.4
Free cholesterol (mg/g) 3.9£0.1 3.7£0.4 4.0+0.3
Cholesterol ester (mg/g) 15.3+0.8 15.7+1.9 14.9+1.1
Triglyceride (mg/g) 34.3+4.8 31.1+4.1 40.2+4.2
Phospholipid (mg/g) 11.1+0.4 9.8+1.1 9.9+0.6

Guinea pigs were fed with diets containing 15% of each oil for 4 weeks. The
liver lipid concentration is presented as mg/g of wet liver weight. Each
value indicates the mean£SEM (n=6). ANOVA was followed by the
Fisher’s protected LSD post-hoc test to detect significant differences be-
tween treatments; a different superscript letter shows significant difference
at p<0.05. P, palm oil; HO, high oleic acid sunflower oil; HL, high linoleic acid
safflower oil.

Table 5. Liver fatty acid composition of Table 6. Plasma fatty acid composition of
guinea pigs guinea pigs
P HO HL P HO HL
14:0  0.9+0.0° 0.4+0.0° 0.5+0.0° 14:0  2.6+0.1*° 1.440.2> 1.7+0.2°
16:0  23.3+0.42  9.740.3° 11.1+0.3° 16:0 26.8+0.7% 16.8+0.4° 16.8+0.4b
18:0 7.6+0.5% 7.6+0.3" 6.1+0.2° 16:1  0.6+0.1 0.420.2 0.4%0.0
18:1  35.04£0.9° 54.0+2.1> 14.8+0.5 18:0 10.1£0.5*° 12.1+0.6° 10.6+0.2
18:2  27.8+0.7%° 23.1+1.8° 63.0+1.0° 18:1 24.9+1.4* 40.5+1.5° 15.0+1.1°
Others  5.5+0.2 5.240.2 4.540.3 18:2 23.2+1.2% 14.7+1.5° 41.5+1.9°
. b
Guinea pigs were fed with diets containing 15% 18:3 L1£0.1° 0.8+0.1 L.1£0.1°
of each oil for 4 weeks. Each value indicates the 201 0.4£0.0 0.6+0.1 0.3+0.0
mean = SEM (n=6). ANOVA was followed by 2014 2.1+£0.2 1.9+0.2 1.7£0.1

the Fisher’s protected LSD post-hoc test to de-

o . Guinea pigs were fed with diets containing
tect significant differences between treatments;

15% of each oil for 4 weeks. Each value indi-

a dlffe’rent superscript letter 1nd1cz%tes sxgr}lfl- cates the mean=SEM (n=6). ANOVA was fol-
cant difference at p<0.05. P, palm oil; HO, high

oleic acid sunflower oil; HL, high linoleic acid
safflower oil.

lowed by the Fisher’s protected LSD post-hoc
test to detect significant differences between
treatments; a different superscript letter
means significant difference at p<0.05. P, palm
oil; HO, high oleic acid sunflower oil; HL, high
linoleic acid safflower oil.
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Fig. 1. LDL oxidation lag time in guinea pigs

Guinea pigs were fed with diets containing 15% of each oil
for 4 weeks. The LDL oxidation lag time was calculated
from the V-70-induced conjugated diene formation mea-
sured by the absorbance at 234 nm. Each value indicates
the mean+=SEM (P and HO, n=6; HL, n=5). Extreme value
for the HL group were rejected by the Smirnov test (p<
0.05). P, palm oil; HO, high oleic acid sunflower oil; HL, high
linoleic acid safflower oil.
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BB TTEI RS 2 BBLOPGOT IZEER
FEVESNIA, HEMEHFHNTONIREHTH >
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HhEIBEO NGl Ehs, B LA UEBEOE
HOHOBRTIER L2775 4 L05 ERzED:
CEWI-oTHIEI TRES Z EARMBIN,

M A REE R % Table 8 IZ/RY. Y a—hT7 L v
NFERUZ & - TERETNIIER, Mt LA VEPEE
L, EERTHICAMEE CRET I LD
Mot s, MARARMEEEL s - b7 Ly
FEIUCL D AEICED L. 72, MHFD - F2
7 xo—) ik, #BEGE], 48%, BT 8EKTE
NFN 7.6+0.6, 9.1+£0.6, 8.0+0.6xg/ml &, FEHL
4 BHTHEIZEAL, BIHT 8 B TIZHEIG &
FELGERILEIRON o7z,

Table 7. Plasma lipid concentrations and levels of bio-
chemical markers before and after feeding the

high oleic acid sunflower oil diet to humans

Total cholesterol (mg/dl)
HDL cholesterol (mg/dl)
LDL cholesterol (mg/dl)
Triglyceride (mg/dl)
ApoB (mg/dl)
Atherogenic index

GOT (1usn)
GPT (1U/1)
ALP (IU/1)
LDH (IU/1)

UA (mg/dl)

BUN (mg/dl)
CRE (mg/dl)

0 week 4 week
203+38 2087
59+4 61£3
1206 118+6
125+18 144+25
93.6x£4.5 106.5£5.3*
2.6%0.2 2.5%0.2
22.3%x2.7 24.6+3.0"
32.7+9.3 36.5%+10.3
176.8+22.9 181.1+15.8
354.6+13.6 368.5+14.1
6.0+0.4 6.2£0.5
14.9+0.7 13.6+0.4
1.0£0.0 1.0£0.0

The subjects were fed with the diet containing 17% high
oleic acid sunflower oil for 4 weeks. Each value indicates the
mean = SEM (n=11); a superscript letter shows significant
difference at p<0.05 (vs. 0 week) by the paired r-test.
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Fig. 2. LDL oxidation lag time before and after feed-
ing the high oleic acid sunflower oil diet to
humans

The subjects were fed with the diet containing 17% high
oleic acid sunflower oil for 4 weeks. The LDL oxidation lag
time was calculated from the V-70-induced conjugated
diene formation measured by the absorbance at 234 nm.
The bold line indicates the mean £ SEM (n=11); fine lines
indicate individual values; *, significant difference at p<
0.05 by paired rtest (vs. 0 week) supported with two-way
ANOVA.
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HDLa VAT u— VOETx LTIl X7
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Table 8. Plasma fatty acid composition before and after feeding
the high oleic acid sunflower oil diet to humans
0 week 4 weeks Wash out, 8 weeks
14:0 0.9+0.2 1.0£0.1 0.9%0.1
16 10 23.8%0.6 23.5+0.5 22.6+0.5
16 .1 1.5%0.2 1.6£0.1 1.8+£0.2
18:0 7.8+04 7.2%0.1 7.2%+0.2
181 23.0x0.6 26.9£1.3*" 23.7+0.7
18:2 30.5%+1.6 28.4%+1.5 29.9+1.2
18:3 1.1%0.1 1.0£0.1 1.1+0.1
20:3 1.1x0.1 1.0x0.1 1.0x0.1
204 5.7+0.4 5.1£0.3* 6.0+0.4
20:5 1.9%x0.4 1.7+0.4 2.4+04
22.6 2.9+0.4 2.7x£0.3 3.4+0.3*
SFA 32.4%0.7 31.7+0.6 30.8+0.6*
MUFA 24.5+0.6 28.5+1.3** 25.5+0.8
PUFA 43.1%1.1 39.9+1.8* 43.8+1.1

The subjects were fed with the diet containing 17% high oleic acid
sunflower oil for 4 weeks. Each value indicates the mean =SEM (n
=11); a superscript letter shows significant difference at p<0.05 (*)
or p<0.01 (**) by the paired rtest (vs. 0 week) supported by two-way
ANOVA. SFA, saturated fatty acid; MUF A, monounsaturated fatty
acid; PUFA, polyunsaturated fatty acid.
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