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Abstract

This study was designed to examine the effects of n6 PUFA rich corn oil, n-3 PUFA rich perilla oil and
their conjugated double bond derivatives on serum lipids status in rats. Experimental diets containing lard
(control), corn oil (CO), perilla oil (PO), conjugated double bond derivatives of n6 PUFA rich corn oil (TCO)
and n-3 PUFA rich perilla oil (TPO) at the level of 10% (w/w) were fed to male Sprague Dawley rats for
4 weeks. TCO was found to have three derivatives of linoleic acid and TPO had five derivatives of linolenic
acid by GC. Serum total cholesterol levels were significantly lower in the all experimental groups than in
the control group, and particularly, the lowest in TCO and TPO groups. HDL-<cholesterol concentrations were
a little higher in the all experimental groups than in the control group, and TCO and TPO groups were not
significantly different from CO and PO groups. Serum LDL, LDL-cholesterol, chylomicron and triglyceride
concentrations were significantly lower in the all experimental groups than in the control group, remarkably
lower in TCO group and particularly, the lowest in the TPO group. Serum free cholesterol and cholesteryl
ester concentrations were lower in TCO and TPO groups than in CO and PO groups. From the above research,
TCO and TPO groups were effective on the improvement of the lipid compositions in serum and particularly,
TPO group was the most effective on the improvement of serum lipids.

Key words: corn oil (CO), perilla oil (PO), conjugated double bond derivatives of n-6 PUFA rich corn oil (TCO),
conjugated double bond derivatives of n-3 PUFA rich perilla oil (TPO)
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Ethylene glycol (1 L)
|
F"Heat (190°C, 10 min)/Ns
"Decrease temp. to 165°C/Ny
FAdd 250 g KOH (25% solution)
F"Increase temp. to 180°C/Ns
V

25% KOH solution in ethylene glycol
|
F"Add 500 mL sample oil/N
F"Heat (180°C, 3~4 hr)/N;
—"Cool to room temp./N2
F"Add 250 mL MeOH
V

Crude conjugated PUFAs
|
F7Add 250 mL 6 N-HCI
"Wash with water (500 mLx3)
FAdd 10 g Na:SOy
V

Pure conjugated PUFAs

Fig. 1. Preparation of conjugated double bond derivatives
of polyunsaturated fatty acid from corn oil or perilla oil.

o] ££3}¢] ethylene glycol(l L)S & A3}l 190°Coll A 105
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AlBE A 500 mLE H7Fsla 180°Coll Al 3~4417F 714 3
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e A e FolF AT FEAE wHEe] Ade

A8 tH(Fig. 1).
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Table 1. Compositions of basal and experimental diet (%)
. GroupZ)
Ingredient Basal Control CO PO TCO TPO
Casein 20.0 20.0 20.0 20.0 20.0 20.0
Mineral mixture” 35 35 35 35 35 35
Vitamin mixture” 1.0 1.0 1.0 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2 0.2 0.2 0.2
DL-methionine 0.3 0.3 0.3 0.3 0.3 0.3
Sucrose 40.0 40.0 40.0 40.0 40.0 40.0
Cellulose powder 5.0 5.0 5.0 5.0 5.0 5.0
Corn starch 20.0 20.0 20.0 20.0 20.0 20.0
Lard 7.0 10.0
Corn oil 3.0 - 10.0 - - -
Perilla oil - - - 10.0 - -
Treated corn oil - - - - 10.0 -
Treated perilla oil - - - - - 10.0

VAIN 76™ (J Nutr 107: 1340, 1977).

IControl: 10% lard, CO: 10% corn oil, PO: 10% perilla oil, TCO: 10% conjugated double bond derivatives of PUFA contained in
corn oil, TPO: 10% conjugated double bond derivatives of PUFA contained in perilla oil.

trophenylhydrazine® (31)ol &£3}o] A 31t}
o] AAF ZA L A BHA =

Al FA+A]
Folch &9 (chloroform:meth-
anol=2:1, v/v)2.2 A4S F&E3 T 14% BFy/MeOHZE
H e o] ~ e 2327 GC(Hewlett packard 5890 series)® A

BAsgon 1 BAZAL Table 29 2},
E@HX|Z e B4
gy FFdzdE s:=v TFdUHE S48 kit
(Cholestezyme-V ‘Eiken’), frel 2@ 2~HE &€ 8 &

U2HE SAE kit(Free Cholestezyme-V555 ‘Eiken’),
HDL-Z &~ & 5+ HDL-Z# 8% 548 kit(HDL-
C555 ‘Eiken’), low density lipoprotein(LDL), very low
density lipoprotein(VLDL) % chylomicron®] &%=+ H A
Hol 23l B-lipoproteing kit(BLF ‘Eiken)® A3} 2
o, ZU2HE 2HE s FEU2HE sEoA &
FA2EHE T8 S g g AEslth 84 5 4
AA FEE TAAZE SAHE kit(Triglyzyme-V ‘Eiken’)

=1

Table 2. Operation conditions of gas chromatography for
fatty acid analysis

Items Condition
Instrument Hewlett Packard 5890 Series II GC
HP 3394 A Intergrator
Detector Flame Ionization Detector
Column Ultra 2 (Crosslinked 5% Ph Me Silicone)

25x0.32 mmx0.52 ym film thickness
165°C (1 min) — 190°C (7 min)

Column temp.

3 C 220°C ( in)
Injection temp. 270°C
Detector temp. 300°C
Split ratio 65:1

Carrier gas Nitrogen, 1.4 mlL/min
& flow rate

Chart speed 5 mm/min

2 94" T+ XA 5L kit(PLzyme ‘Eiken) 2.2
SAslth

SAXME]

APdArE BaeRF AR BAE o, Ada 7t
of BAA F4 ATL SPSS ZRIAS o] §35ld]
p<0.05 ===l A Duncan’s multiple range test(32)E %3}
o AFsIA

Z21t 3 nF

AZRR| MEHETF 2 Flotid
2 A g AERAS] SushET} 9 sholu

7} Table 33 L} &54+/(CO)9} £ 77HTI’<PO) o] 34k
BE7HE 247 522 2 523 meg/kgel o™, FE=A13F A g
St Spgf S| (TCO, TPO)IM+= 165 % 262

meq/kg O 2 FEA S A FA A sekaL, FrolR I}
. i_/’:Z’:‘IC_JI_QJ‘_ F”H‘I'roﬂ}ﬂt 654 L 6.66 meq/kgO] }\}\._.11]
ol FAE FEAS A A9o= 7242 412 2 4.69

meq/kgO] At} Al &fro] FtEETE 9 Jlolr drbe fe
Azt Aegls d¢ BF SEA et

A2 EX|o| X|gtrt =M

A& o] ALLE AEHGA 9 AHAE 2L Fig. 2, 3 m

Table 3. Peroxide values and carbonyl values of dietary

lipids used in the experiment (meq/kg)
pPOV” cov?
Corn oil 5.22 6.54
Perilla oil 5.23 6.66
Treated corn oil 1.65 412
Treated perilla oil 2.62 4.69

YpOV: Peroxide value. ?COV: Carbonyl value.
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Fig. 2. Gas chromatogram of fatty acids of corn oil (A) and treated corn oil (B).
(B) Peak 1, 2, 3: conjugated double bond derivatives of linoleic acid.

(A) (B)
Fig. 3. Gas chromatogram of fatty acids of perilla oil (A) and treated perilla oil (B).
(B) Peak 1, 2, 3, 4, 5: conjugated double bond derivatives of linolenic acid.

Table 49} 21} A SEFAZH =X (A=) At =24 =A3 A g EARF(TPOT) A E & & 35X ukAlo]
$ palmitic acid 25.0%, stearic acid 13.4% 528 E3}A4 245% = oleic acid’} AF-E A} o, e E 3 A| 1k

Ab(saturated fatty acid, SFA)©] 40.5%°] %131, ¢+ & x 3} Ak 59.3%% a1 1% n-37) linolenic acid: 1.0%% 4]
A ¥ monounsaturated fatty acid, MUFA) 2 2% oleic Fo] doyt) EAFE F=A3 Ags9 S % linolenic
acid7} 43.1%2A F8AWAkolw | t-7FE 3 82 W (poly - acid®] F=A7F 57 Ao 1 FuE&L 242 207, 55,
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Table 4. Fatty acid composition of the lipids used in the
experimental diet (peak area %)

Fatty acid Lard Co_rn Perjlla Treated T r.eated.
oil oil corn oil perilla oil

12:0 0.2 - - - -
14:0 16 0.2 0.1 - -
16:0 250 122 7.0 10.7 9.8
180 134 4.4 14 3.2 6.4
20:0 0.3 - - - -
Saturates 40.5 16.8 85 13.9 16.2
16:1 33 0.3 - 0.2 -
18:1 431 270 154 35.4 245
Monoenes 46.4 27.3 154 35.6 24.5
18:2(n-6) 116 547 14.1 05 1.0
18:3(n-3) 15 12 62.0 0.2 3.4
18:2 der. 1V - - - 124 -
18:2 der. 2" - - - 11.3 -
182 der. 3" - - - 26.1 -
183 der. 17 - - - - 20.7
183 der. 27 - - - - 55
18:3 der. 37 - - - - 5.7
183 der. 47 - - - - 7.0
18:3 der. 57 - - - - 16.0
Polyenes 131 559 76.1 505 59.3
p/s? 032 333 8.95 3.63 3.66
n-3/n-6P 013  0.02 4.40 0.40 3.40
182 der./18:2 - - - 91.00 -
18:3 der./18:3 - - - - 88.60

1)Conjugated double bond derivatives of linoleic acid.
?)Conjugated double bond derivatives of linolenic acid.
3)Polyunsaturated fatty acid / Saturated fatty acid.

Table 5. Body weight gain, food intake and food efficiency
ratio of rats fed the experimental diets for 4 weeks

) Body weight Food Food efficiency
Group gain (g) intake (g) ratio
Control 130.0+9.9"? 418.0+17.3" 0.31
CcO 120.8+135" 418.7+20.3" 0.29
PO 129.1+10.8" 409.0+21.5 0.32
TCO 105.8+11.7* 377.3+19.8" 0.28
TPO 96.0+11.0° 348.7425.1° 0.28

{”Refer footnote to Table 1.

“Mean+SE (n=6). Means in the same column not sharing
common superscript letters are significantly different (p<
0.05).
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Table 6. Weights of the various organs of rats fed the experimental diets for 4 weeks
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Table 7. Serum concentrations of total cholesterol, HDL-
cholesterol, ratio of HDL-<cholesterol to total cholesterol
and atherogenic index of rats fed the experimental diets for
4 weeks

Total HDL- (B)/(A)

Group” cholesterol (A) cholesterol (B) <100 Athegogsmc
(mg/dL) (mg/dL) (%) mdex

Control  945+10.8% 237+1.7° 25.0 3.0

CcO 81.1+5.0° 40.8+2.8 50.3 1.0

PO 80.7+8.6 452446 56.0 0.8

TCO 67.8+7.6° 327417 472 1.1

TPO 66.5+7.6" 305+1.5° 459 1.2

YRefer footnote to Table 1.

D(Total chol.—HDL-chol.) / HDL-chol.

YMean+SE (n=6). Means in the same column not sharing
common superscript letters are significantly different (p<0.05).

(g/100 g BW)

Groupl) Liver Heart Kidney Spleen Testis Epididymal pad fat
Control 3.8940.10" 0.37+0.01° 0.77+0.03 0.40+0.02*? 1.08+0.07° 1.41+0.08"
CO 421+0.16™ 0.37+0.02° 0.83+0.02° 0.50+0.01° 1.00+0.05° 1.5240.11°
PO 3.74+0.17" 0.3640.02° 0.72+0.03" 0.35+0.02" 1.00+0.07° 1.49+0.19%
TCO 4.78+0.25° 0.38+0.01° 0.830.03" 0.5240.08" 1.0540.02° 1.4240.03°
TPO 467+0.21° 0.41+0.02° 0.81+0.04 0.28+0.05" 1.02+0.06" 1.414+0.11°

PRefer footnote to Table 1.

YMean+SE (n=6). Means in the same column not sharing common superscript letters are significantly different (p<0.05).
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Table 8. Serum concentrations of low density lipoprotein,

LDL-<holesterol, very low density lipoprotein and chylomi-

cron of rats fed the experimental diets for 4 weeks
(mg/dL)

Groupl) LDL LDL-cholesterol VLDL  Chylomicron

Control 243.1436.1%  85.1412.6° 827444 197.9+4.4"
CcO 227.9+239" 832+483"  637+6.4" 183245.0°
PO 1539+174™  46.8+6.1°  63.8+3.9"  148.0+9.0°
TCO  132.74236%  46.4+82"  61.3+79" 163545.1°
TPO  121.9411.3* 427439 619426 156.645.9°

YRefer footnote to Table 1.
“Mean+SE (n=6). Means in the same column not sharing
common superscript letters are significantly different (p<0.05).
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Table 9. Serum concentrations of free cholesterol and cho-
lesteryl ester of rats fed the experimental diets for 4 weeks

(mg/dL)

i) Free Cholesteryl Cholesteryl |

Group cholesterol ester ester ratio (%)
Control  20.3+2.4%% 74.2+6.8° 785
CO 21.4+75% 59.7+2.7° 736
PO 23.3+7.4™ 57.444.3" 71.1
TCO 18.9+4.1° 48.9+5.0 72.1
TPO 18.443.2° 481426 72.3

YRefer footnote to Table 1.

“Cholesteryl ester / total cholesterolx100.

IMean+SE (n=6). Means in the same column not sharing
common superscript letters are significantly different (p<0.05).
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Table 10. Serum concentrations of triglyceride and phos-

pholipid of rats fed the experimental diets for 4 weeks

(mg/dL)
Group” Triglyceride Phospholipid
Control 194.3+4.7 1445+11.8
CcO 163.4+7.9° 186.0+7.3"
PO 102.4+6.0° 151.2+14.6™
TCO 128.048.9" 128.1+5.6°
TPO 105.5+6.9° 143.3+1.2°

‘”Refer footnote to Table 1.
“Mean+SE (n=6). Means in the same column not sharing
common superscript letters are significantly different (p<0.05).
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