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ABSTRACT

The present study was carried out in atheroscleorotic New Zealend white(NZW) rabbits, to evaluate
the effect of dietary supplementation with Korean pinenut oil, on plasma total fatty acid composition, In
study I, NZW rabbits were fed 10 weeks on a commercial chow diet supplemented with 5% of energy as
fats(soybean oil or pinenut oil) or 10% of energy as fats{(soybean oil or pinenut oil) with the addition of
1% cholesterol to the diet. Nineteen fatty acids ranged from muyristic acid(14 : 0) to cervonic acid (22:6
o 3) were identified in all the samples. The ¢5, ¢9, c12~18: 3 acid was not reported in the fatty acid
methyl ester profiles of each group because it was included in the linoleic acid peak. The major
constitutent fatty acids in the chow diet group were linoleic acid, oleic acid, palmitic acid and x«-
linolenic acid. In the cholesterol group, oleic acid, linoleic acid and palmitic acid were the major fatty
acids. In plasma of cholesterol-fed animals, the levels of 16:1 w 7 and 18: 1 @ 9 were increased. Linoleic
acid was the major fatty acid in soybean oil/cholesterol and pinenut oil/cholesterol groups. Plasma
linoleic acid levels were significantly incresed from 4 to 6% by the supplementation: of 5%
soybean or 5% pinenut oil in the cholesterol diet for 5 weeks, compared to cholesterol group. Plasma
16:1 w 7 levels in animals fed with 5 or 10% pinenut oils were significantly lower than in those fed
cholesterol for 5 weeks. After 10 weeks on the soybean oil and pinenut oil diet there were no signuficant
differences in the fatty acid composition. In study [, the fatty acid composition was not affected by
the types or levels of oils supplemented for 5 weeks. After 10 weeks on the oil diets 16:1 w 7and 18:1

o 9 were decreased in 10% soybean in oil/cholesterol and 10% pinenut oil/cholesterol groups, compared
to cholesterol group.
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Table 1. Fatty acid composition(% of total fatty
acids) of commercial chow diet, soybean
oil and Pinus koraiensis seeds

r——
e ——

Fatty acid Cz;n;}ve;l(_:::l Soybean o1l Pinenut oil
12:0 0.02 trace -
14:0 0.17 0.07 0.01
15:0 0.03 0.01 . -
16:0 14.47 10.32 4.81
16:1 0.23 0.03 0.08
17:0 0.12 0.09 0.08
18:0 2.26 2.83 1.80
18:1 20.48 21.63 28.82°
18:2 54.38 54.52 46.55
18:3, 5, 9, 12 - - ~13.70
18:3w3 4.03 8.57 0.15
20:0 0.25 0.38 0.31
20:109 0.42 0.21 1.35
20:2w6 0.14 0.11 0.59
20:3,5,11, 14 - -~ 1.13
22:0 0.08 0.34 0.08
22:1 0.01 0.02 -
22:5w3 0.32 - —
2:6w3 0.23 — -
24 :0 - 0.16 —
24:1 - 0.05 -
Others - 2.36 0.61 0.54

®Also contains 16 : 1 @ 9, trace,
®Also contains 18:1 » 7, 0.91%.
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Instrument : Hitachi Model 163

Detector : flame ionization detector

Column : 2mXx3mm(ID) glass column

Packing material : GP 3% SP-2310/2%
SP-2300 on 100/120 Chromosorb WAW

Column temp. : 160 for 1 min then 11 /min
to 220C and held

Injection temp. : 220C
N: flow rate : 39ml/min
H, flow rate : 36m//min
Air flow rate : 500m//min
Sensitivity : 10 X8

Chart speed : 5Smm/min
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Table 2. .Effect of dietary supplementation with soybean oil or pinenut oil on plasma total fatty acid composition
in rabbtts fed a chow diet added with 195 cholesterot
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After 5 weeks

Fat'ty Before ' b 9 g 0 o |
acid Stock Cholesterol 5% 10% 5% 10%

control control Soybean oil  Soybean oil Pinenut oil Pinenut oil
14:0 070022 072+ 012 0.37+£0.20  0.37+£0.08  0.37+£0.07 037013  0.36%0.12
15:0  0.37+0.08 0.35+ 0.08 0.46+0.02  0.36+0.04 042003 0354005  0.26+0.20
16:0  21.69%356 18.89+ 322 19.22+0.70 17.68+1.21 1739150  16.35+£1.09"* 15.62+2.89
16:107 0.86+0.38 197+ 0.56 3.83+1.06  2.89+0.64  234+122  207+0.57* 1.39+0.88"
17:0  -127+0.95 207+ 139 059+030  0.66+011  0.68+0.07  062+021  0.41+0.25
18:0  9.02+1.76 7.82+ 1.80 6.15+0.78  6.11+0.63  6.36+£0.90  581+097  6.15%1.65
18:1w9 17.65£5.50 20.15+ 4.09 30.96+2.487 27.724£2.14  27.31+2.44  28.80+3.10  28.44+4.39
18: 206" 31.00+£3.75 23.71% 571 24.40+£0.93  29.53+1.83™% 30.51+4.18  32.25+3.40"" 28.88+7.31
18:3w3 1.87+1.24 12.96+12.13 1.59+0.40  2.19+0.26  2.29+0.81  1.26+075  587+7.14
20:0  0.07+0.02 006+ 0.03 0.10+0.05  0.09+0.03  0.09+002  015+003  0.19+0.10
20:109 0.29+0.17 040+ 013 0.23+0.07  0.16+0.02  0.19+0.07  0.41+029  0.95+1.24
20:206 1.16+0.96 218+ 1.21 0.50+0.25  0.60+0.58  0.54+0.25  0.58+0.28  0.67+0.31
20:306 0.25+0.04 028+ 0.07 0.23+0.05  023+0.05  0.34+0.29  0.49+039  0.56+0.31
20:406 3.99+134 3.10% 107 1954033  220+£0.33  2.03+0.25  1.88+0.54  1.54+0.59
20:5w3 0.20£0.10 0.17+ 0.02 0174002  014+003  017+005  019x007  0.18+0.09
22:4w6 0.10+0.03 045+ 050 008+0.04 004001  0.03+0.01  0.06+0.04  0.04£0.02
22:506 0.55+035 0.86+ 0.39 0.26+016  033+048 0224006  0.38+028  0.32+0.02
22:503 0.58+0.23 - 0.224£0.07  021%0.05  0.20+0.03  0.09+0.03  0.09+0.04
22:6w3, 0.59+0.39 0.69+ 046 -0.37+0.09  030+0.12  0.36+0.18  0.33+0.03  0.43+0.22

Result expressed as means +SD of two to eight rabbits.

? Also contains ¢5, ¢9, c12—18: 3 acid.

¥ Significantly different from stock control, P <0.05.

*_Signiﬁcant]y differe:nt from cholesterol control, P<(.05.
** Significantly different from cholesterol control, P<0.01.
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Table 2. Continued.
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After 10 weeks

i

Fatty
acid Stock Cholesterol 5% 10% 5% 10%
control control Soybean oail Soybean o1l Pinenut oil ~ Pinenut oil
14:0 0.37+ 0.10 0.42+0.05 0.43+0.09 0.50+0.05 0.49+0.11 0.38+0.05
15:0 0.29+ 0.13 0.37+0.07 0.39+0.10 0.36+0.08 0.46+0.08 0.46+0.07
16:0 17.21+ 5.83 18.47+1.15 18.36. +0.82 18.11+2.65 18.45+1.91 16,11+1.45
16:1w?7 1.26+ 0.83 3.46+0.79" 4.06+1.55 358+1.93- . 3.34+1.12 1.79+1.06
17:0 054+ 0.21 0.570.07 0.34+0.24 0.53+0.13 0.65+0.30 0.78+0.20
18:0 6.88+ 3.24 4.87+0.71 5.86+1.05 4.50+0.55 6.17+1.21 6.49+0.90
18:1w09  23.83+ 247  29.99+1.49"  2921+3.39 28.39+3.25 27.61+3.28 27.29+5.18
18:2w6° 2717+ 3.74  27.39%+3.35 28.13+4.21 31.29+5.08 27.80+2.39 32.76 +£4.71
18:3w3 8.42+13.61 2.82+2.53 1.78+0.41 1.76+£0.39 1.17+0.43 1.34%0.76
20:0 8.42+ 0.10 0.12+0.05 0.08+0.02 0.11+0.02 0.08+0.03 0.09+0.04
20:1w9 1.05+ 1.36 0.37+0.30 0.17+0.05 0.23+0.07 10.35+0.22 0.27+0.05
20:2w6 1.28+ 0.74 0.43+0.22 0.46 +0.18 0.54+0.21 0.70+0.29 0.63:+0.13
20:3w6 0.10+ 0.07 0.16+0.02 0.20+0.05 '0.17+0.09 0.44%0.20 0.78+0.24%
20: 406 2.14+ 1.26 1.68+0.85 2.14+0.44 1.38+0.31 2.24+0.86 1.92+0.26
20:5w3 0.36+ 0.07 0.23+0.06 0.18+0.04 0.18+0.03 0.24+0.09 0.13+0.02
22 :4wb 0.04+ 0.04 0.04+0.01 0.04+0.02 0.06+0.03 0.06+0.07 0.12+0.11
22:5w06 0.67+ 0.45 0.19+0.09 0.24+0.14 0.25+0.12 0.31+0.12 0.0540.05
22:5w3 0.06+ 0.03 0.18+0.05 0.21%0.11 0.16+0.14 0.24+0.17 0.23+0.16
22:6w3 0.59+ 0.49 0.40£0.10 0.38 %0.16 0.36+0.13 0.54+0.18 0.51+0.21

2 Also contains ¢5, ¢9, ¢12—18 : 3 acid.

sl

n

T Significantly different from stock control, P<0.05.

** Significantly different from cholesterol control, P<0.01.
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Table 3. Effect of dietary supplementation with soybean oil or pinenut oil on plasma total fatty acid composition

in cholesterol -induced atherosclerotic rabbits

— e— —r — N— am—— —
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After 5 weeks

I;itifiy Before Stock Cholesterol 5% 10% 5% 10%

control control Soybeanoil  Soybean oil Pinenut oil Pinenut oil
14:0 0.51£0.06 0.66+£0.37 0.26+0.13 0.37+0.11 0.39+0.10 0.41+0.11 0.35+0.00
15:0 0.48+£0.05 0.36+0.09 0.37+0.10 0.39+0.05 0.400.07 0.45+0.04 0.46+0.03
16:0 21.72+2.05 21.324+0.30 .16.52+1.277" 15.85+0.83 16.74+1.14 16.70+1.32 - 17.41+0.59
16:1w7 0924029 1.38%+1.32 2.96%1.41 3.76+1.80 3.30+0.59 3.32+0.65 2.76+0.83
17:0 0.82+0.09 0.70£0.20 0.71%+0.12 0.67+0.11 0.69+0.03 0.67 £0.04 0.71+£0.06
18:0 11.38+1.11 1066+1.00 6.14+0.53Y 5.85+0.93 6.09+£0.30 5.78+0.32 5.95+0.52
18:1w9 16.13+2.08 20.52+8.87 28.271+2.07 30.60+1.65  30.09+4.53 29.31+3.93 29.64+3.20
18:2w6" 35.53+2.34 3382+763 31.27+1.99 27.74+2.46 28.65+3.46 30.65+1.97  30.23+3.29
18:3w3 1.29+0.18 1.14+0.07 249+0.12™"  2.35+0.17 2.27+0.27 2.59+0.23 2.23+0.23
20:0 0.11+001 1.10+0.00 0.13+0.02 0.12+0.01 0.11+0.01 0.10%0.02 0.121+0.01
20:1w9 0.15x0.02 - 0.20+0.27 0.18%0.05 0.23+0.06 0.31+£0.04 0.1840.04 0.14+0.02
20:2w6 0.61+0.12 0.68+0.25 (0.38+0.07 0.46+0.09 0.56+£0.09 0.45+0.10 0.39+0.10
20:3w6 0.43+0.15 0.34x0.08 0.2310.03 0.23+0.06 0.22+0.06 0.26£0.03 0.28+0.07
20:4w6 4341046 .3.22+1.01 2.24+%0.31 1.90+£0.47 1.71£0.11 2.13%+0.23 2.23+0.06
20:50w3 0.21£0.01 0.18+0.04 0.19%0.03 0.16+£0.01 0.14+0.01 0.16+0.02 0.18+0.01
22:4w6 0.15x0.04- 0.28+0.14 0.10%0.03 0.09+0.05 0.10+0.05 0.06+£0.02 0.06+0.01
22:5w6 0.40x0.14 037x0.15 0.09%+0.03 0.114+0.04 0.10+0.02 0.13+0.02 0.13+£0.10
22:5w3 0.67%£0.32 0.67x0.00 0.17%0.09 0.24+0.05 0.12+0.00 0.26+0.06 0.37+0.17
22:6w3 0.59*x034 035031 0.27%0.13 0.37+0.08 0.21+0.09 0.32+0.05 0.33+0.15

Result expressed as means +SD of two to five rabbits.
 Also contains c¢5, ¢9, c12—18: 3 acid.

¥ Significantly different from stock control, P <0.05.
™ Significantly different from stock control, P<0.01.

™ Significantly different from stock control, P<0.001.



Vol. 11, No. 1(1994)

NolAge 555 nEFARAL WE

t!\- Z:EL,].

Aol
ol BAIgLel At 243NA Har)
dolux] gt 48 10FFd e 2didH 16:1 w
7°] 27139 3718 10% TN F4e s

TR ATIEO| FHZEHE H7HY0l2 ALS T E7 9 € FAEAL

ZRA vil=dY 7

Easu7I7t 44 gt olgge Yujed o7 4
TFRETPlo} o] Aurite) Hola 94X AN §F
23] ©FE Tol WaHth £ A7 An>
Hojlx o] &% 7tA AZviE gy xhoE B

o @ FES BAFIAC a8 1 «-2 EH ko] st & ub I FEHAC Y Algr 349 A

10% 3715 F-elolM fFostA ¥ AL H s ol slEdite Folad] AR BasA gt

71€}2] 7‘]‘%}’&@]*‘11: olgtt & T WIE Fol B ot AAA 5L FPoes BAT Fa]BE AH83HY
T AR 43l Hol v sl 2o,

3 Aol A 5- 2 BA 2ol of Ale] s}

N. =1 &t q €I Aol AN ¥i At&el A4 (elonga-

tion) 3 € X 3} (desaturation)7} Yol 4 gtz

718 ol §HHo e 5-ZE A At F ot @A ol & thA} A g9 B siete ol &

oA 7Hg el a3l e 5, ¢, cl2~18:3&
gutdoz mol A3 YL FUAE HE F
JBoZE Va5 18709 2079) X gato 2RE

Table 3. Continued.
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After 10 weeks

P:::ti;y Stock Cholesterol 5% 10% 5% 10%
control control Soybean o1l Soybean o1l Pinenut oil Pinenut oil
14:0 0.62+0.26 0.28+0.02 0.32+0.03 0.32+0.04 0.30+0.08 0.35+0.15
15:0 0.38+0.01 0.34£0.06 0.34+0.08 0.33+0.04 0.34+0.04 0.35+0.04
16:0 21.19+0.68 16.57+0.94™  16.2710.72 16.21 +0.81 16.13+1.31 18.85+0.80
16: 107 1.32+0.99 2.74+0.85 2.54+0.67 1.75+£0.25 2.53+0.90 1.07+0.99
17:0 0.68+£0.07 0.62+0.12 0.51+0.04 0.55+0.02 0.57+0.07 0.57+0.08
18:0 11.06+£1.65 5.67+0.35%" 5.75%0.85 6.75+0.78 6.07+£0.77 10.78 £4.59
18:1w9 19.59+6.47 28.53+1.39 27.03+1.03 24.92+1.94 27.36x1.04 18.67£7.04
18:2w6’ 34.83+5.81 30.75+1.48 32.88+0.65 36.13+£2.55 33.91+£2.61 35.05+2.02
18:3w3 1.03+0.07 2.11+0.09 2.40+0.26 2.84+0.48 1.71£0.18 0.64+0.38"
20:0 0.10+0.00 0.10+0.02 0.11£0.04 0.10+£0.02 0.11+0.01 0.13+0.00
20:1w9 0.28+0.19 0.13+0.04 0.14+0.02 0.12+0.00 0.14+0.02 0.11+£0.02
20:2w6 0.62+0.20 0.35+0.01 0.35+0.07 0.34+0.02 0.38+0.05 0.46+0.14
20:3w6 0.24+0.08 0.26+0.07 0.18+0.05 0.26£0.06 0.68+0.04 1.02+0.43
20:4mw6 3.67+0.84 2.28+0.27 2.20+0.39 1.91+£0.37 2.31+0.15 3.22+0.73
20:5w3 0.18+0.04 0.17+0.03 0.18+0.03 0.17+0.01 0.17+0.02 0.21x0.03
22:4w6 0.10+0.01 0.11+£0.02 0.080.03 0.06£0.03 0.08+0.02 0.24+0.00
22 :5w6 0.31x+0.06 0.12+0.05" 0.16£0.04 0.09+0.04 0.08+0.02 0.23+0.11
22:5w3 0.32£0.05 0.30x0.07 0.34£0.09 0.26+0.09 0.21+0.03 0.21£0.00
22:6w3 0.31x+0.11 0.38%0.09 0.46+0.14 0.26+0.10 - 0.31+£0.17 0.3110.01

2 Also contains ¢5, ¢9, c12—18: 3 acid.

¥ Significantly different from stock control, P<0.05.

™ Significantly different from stock control, P<0.01.

* Significantly different from cholesterol control, P<0.05.
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