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Abstract

A study was carried out to elucidate the triglyceride compositions of the red pepper seed oils
harvested from two different areas. The oil was extracted from the red pepper seed with n-
hexane. Each triglyceride of the oil was separated by thin layer chromatography (TLC) and
fractionated by reverse phase high performance ligquid chromatography (HPLC) on the basis of
acyl carbon numbers, and partition number group (PN} and fatty acid composition of
triglyceride were analyzed by gas liguid chromatography (GLC). From the results, it was found
that the red pepper seed oils of the Chungsong and Youngyang areas consisted of 14 and 18
kinds of triglycerides, respectively. The red pepper seed oil of the Chungsong area consisted of
(Cis:2, Cis:2, Cis:2 = 39.6%) and (Cie:9, Cis:3, Cis:2 = 37.1%), and that of the Youngyang area
consisted of (Cis:z, Cis:2, Cis:2= 41.0%), (Cie:0, C1s:2, C13:2= 36.3%) and (Cis:9, Ci6:0, C13:2 = 8.4%),

as the major triglycerides.
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INTRODUCTION

Structurally, triglyceride is composed of three
molecules of fatty acid and one molecule of glycerol.
The variety of distribution of triglyceride has been
known to be influenced by genotypic variation,
season, environment, and maturity. The physico-
chemical properties of the lipid depend conside-
rably on the distribution and pesition of fatty acids
attached at glyecerol”. The triglyceride composition
and related characteristics of natural oil and fat
have been determined using jointly HPLC and
GLC by Plattener et al.>® and Wada et al.*®To give
an example, Wada and Koizumi® reported that the
triglyceride, having an unsaturated fatty acid link-
ed at the 2-position of glycerol, was more stable

' To whom all correspondence should be addressed

towards oxidation than linked at the 1 or 3-posit-
ion. In Korea, some researchers™® have been repor-
ted to reveal the triglyceride compositions of vege-
table oils, because there has been an increasing
awareness of the influence of dietary fat on human
health in recent years. The present paper was
undertaken to compare the composition of triglyce-
ride of the red pepper seed oil harvested from the
Chungsong area with that of the seed oil from the
Youngyang area, with a view to afford a useful
knowdgement on how to use it efficiently as an
edible oil sourece.

MATERIALS AND METHODS

Materials

The samples, red pepper seeds, were purchased
from the Pujun market in Pusan.



29 Dong-Soo Kim ¢t al.

Extraction of the sample oil

After the sample was crushed in a pestle bowl, the
oil was extracted from it with 5 volumes of n-
hexane for 24 hours in a dark place, filtered, and
eoncentrated with a rotary evaporator under the
vacuum. After replacing the air with nitrogen gas,
the oil was stored in a freezer at—20¢.

" Analysis of triglyceride compaosition -
Triglyceride was separated by TLC, divided to

each PN and collected by HPLC, followed again to

be analyzed. into each carbon number by GLC. The

compesitions of fatty acid also were analyzed by
GLC

Isolation of triglyceride by TLC

TLC plate of 20cm % 20cm glass coated with a
thickness of 0.26mm silica gel G was used. The
plates were developed by the solvent system of
petroleum ether : diethyl ether : acetic acid (145 :
55 r 1.5, v/v/v), dried, sprayved with 0.02% 2, 7'-
dichloro-fluorescein solution, and visualized with
UV light. The zones containing triglyceride were
identified by comparison with the position of
standard triolein, scraped from the plates, eluted
with chloroform, filtered and freed of solvent in a
stream of Nz gas (Fig. 1).
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Fig. 1. TLL chromatogram of triglyceride in red
pepper seed oil. Plate absorbant : silica gel
G(250u m); Selvent system : petroleum ether-
diethy! ether-acetic acid(i45 : 65 : 1.5, v/v/v)

Fractionation by partition number (PN) of

triglyceride

The trigiycerides were fractionated into PN by
HPLC under the analytical condition of Table 1.
Each peak of HPLC chromatogram was compared

Table 1. Condition for HPLC analysis of triglyceride

Instrument ‘Waters Associates (Model 440)
Column # -Bondapak C18(10.0cm x 0.8cm 1.d.)
Eluent Acetonitrile : Acetone:

Methanol : Chioroform (3:3:3:1)
Flow rate 1.0ml/ min
Detector RI
Chart speed  5mn/ min

Temperature  25¢

with the retention time of standard materials.
After concentration of each fraction it was main-
tained in a freezer, and used for GLC analysis.

Fractionation by acyl carbon number

according to PN

The PN of triglyceride was separated into acyl
carbon number (CN) by GLC with analytical condi-
tion(Table 2). Each peak on the gas chroma-togram
was identified by comparision with standard mat-
erials.

Table 2. Condition for GLC analysis of triglyceri-

de
QGas chromatograph Shimadzu GC-RIA
Cohamn 0.34m x 3.0mmid., glass
Packing material 1.5% OV-17 Silicon

on 80-100 mesh Shimalite W

Coluvn temperature  960-350C at 4°C/min
Chart speed 3 mm/min
Detector temperature  prpy at 320
Carrier gas

100m]/min, nitrogen

Analysis of fatty acid composition for

each PN

The PN of triglyceride was dissolved in benzene,
added 14% BFs-MeQH, and heated for 30 minutes
at 807 in a water bath to be converted into its
methylester. 20ml of distilled water and 30ml of
petroleum ether were added to the methylester,

Table 3. Conditions for GLC analysis of fatty acid

Gas chromatograph Shimadzu GC-RIA

Column 30m x 30mm id, glass

Packing material 10% 1 4-Buianedio! Succinate
on 60-80 mesh. Shimalite W

Column temperature 1957

Chart speed 5 mm/min

Injector temperature 2507

Detector ternperature 250, FID

Carrier gas 40 ml/min, nitrogen
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which was again transferred into petroleum ether.
After washing several times it was dehydrated by
the anhydrous Naz80., followed by removal of the
petroleum ether. Then it was dissolved in diethyl
ether, and used for GLC analysis. The condition of
the GLC analysis was shown in Table 3.

RESULTS AND DISCUSSION

Proximate composition and characteristics

of the sample

The contents of crude lipid of the red pepper seed
of the Chungsong and Youngyang areas were 26.71
% and 25.36%, respectively. Acid values of refined
lipids were 1.1 and 1.3, and iodine values were 158.
6 and 162.4, respectively (Table 4).

Table 4. Analytical data of red pepper seed oils

Sample Red pepper seed Seed oils
iterm Cinmgsong  Youmgyang Clumgsong  Youngyang
Lipid(%) 26.71% 25.36 - -
Moisture®y 10.28 9.74 — -
AN - - 1.1 1.8
Lvree - - 158.6 162.4

*Data represent means by three replications
** Acid value ***Todine value

Fractionationr by the PN of triglyceride

The trigiveeride was fractionated into each PN by
HPLC utilizing # - Bondapak Ciscolumn as shown
in Fig. 2. Triglycerides of both red pepper seed oils
of the Chungsong and Youngyang area showed
such 5 peaks as PN 40, 42, 44, 46 and 48. The
results have a tendency to be in accordance with
reports of Chun et al™ . on watermelon seed oil and
zafflower oil, as well as that of Chei et al®. on co-
tton seed oil, all of which were determined to be
distributed with the same 5 peaks of PN 40, 42, 44,
46 and 48. The compositions of triglyceride calcul-
ated from peak areas are given in Table 5.

Fractionation by acyl carboen number
according to PN

The PN of triglyceride was again fractionated into
aeyl carbon number by GLC. As shown in Fig. 3,
the chromatogram of the fractions was able to be
separated by GLC and the composition ratios were
shown in Table 6.
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Fig. 2. HPLC chromatograms of iriglycerides sep-
arated according to partition number (PN}
in the red pepper seed oil harvested from
the Chungsong (A) and Youngyang areas
(B). Numbers of parenthesis indicate parti-
tion numbers,

Table 5. Triglycerides separated according to parti-
tion number in HPLC for red pepper seed

il (Area %)
C 1 ;.
Fraction No - Partition No. omposition

AF B**

; 40 0.6 " 0.2

2 42 42.7 42.7

3 44 40.4 42.4

4 46 13.5 13.6

5 48 2.8 1.1

* Chungsong area ** Youngyang area
*** Data represent means by three replications
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The ratios of the red pepper oil from the Chungs-
ong area were as follows. PN 42 was composed of
simply the acyl carbon number 54, PN 44 was also
only the numbers 52, and the composition ratios
were 100%. PN 456 was 50, 52 and 54, their ratios
50.82, 45,20 and 4.0%, respectively. On the other
hand, the composition ratios of the seed oil from
the Youngyang area were as follows : PN 42 was
composed of just the acyl carbon number 54, and

(50)

(52)

{54)
{52)
(50}
B {54)
I 1 I 1 1
o 10 20 30 40

Retention time {min}

Fig. 3. GLC chromategrams of PN 46(Chungsong
area, A} and PN 48 (Youngyang area, B) frac-
tioned on the basis of acyl carbon number
(CW).

Table 6. Triglycerides of CN fractiong according to

PN 44 also was just 52, and the ratios of them were
100%. PN 46 was the numbers 50, 52 and 54, and
their ratios were 83.3%, 16.7% plus the trace
amount. PN 48 was compesed of the acyl numbers
50, 52 and 54, and their ratios were 18.1%, 63.6%
and 18.3%, respectively. From PN and acyl carbon
numbers, the triglyceride compositions were
estimated. Results are given in Table 7.

Table 7. Triglycerides of CN fractions according to

PN in the red pepper seed oil (Area %)
PN

CN 40 42 44 46 48
50 — - —  50.8* 142
A* 52 — - 100 462 57.4
54 - 00 100 4.0 28.4

48 4.5 — - -
B 50 - - 83.3 8.1
52 50.7 — 100 167 63.6
54 448 100 —  trace 18.3

*, we ey Qee the footnotes in Table 5

PN in the red pepper seed oil (Area %)
PN

CN 40 42 44 46 48

50 - — - 8.9 (04

A¥ 52 - - 404 6.1 1.6
54 — 42.7 - 0.5 0.8

48 trace — — - -

B 50 - - - 113 02
52 0.1 — 424 28 0.7

54 01 427 - = 02

*, F et Bee the footnotes in Table 5
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Fig. 4. GLC chromatograms of fatty acids in PN 44

(Chungsong area, A) and PN 46(Youngyang
area, B).
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The composition of fatty acid for each PN

The GLC chromatograms of fatty acid are shown
in Fig. 4 and the composition ratios are displayed
in Table 8.

in the red pepper seed oil from the Chungsong
area, the high contents of main fatty acids by PN
were as follows : For PN 42, the composition ratio
of Cis:2 was 92.7%. For PN 44, the ratios were
Cis:0o=31.9% and Cis:2= 61.1%. For PN 46, they
were Ci2:0=7.4%, Cu:0 = 7.7%, Cie0=19.8%, Cis:0
= 11.0%, Cis:1= 16.5%, and Cus:2= 87.6%. For PN
48, they were Ciz:o = 7.3%, Cu:0 = 56%, Cis:0=
14.2%, Cis:0 =9,8%, Cis:1 = 25.3% and Cuw-2= 37T.
9%. In the red pepper seed oil from the Youngyang
areca, the high contents of main fatty acids by PN
were as foilows : For PN 40, the composition ratios
were Ciz:o= 8.0%, Cu:0 = 11.4%, Cis:0 = 6.7%,
Cis:1=6.6%, Cis:0=4.6%, C1a:1=59%, Cis:2=43.
9%, and Cis:3 = 12.9%. For PN 42, the ratic of Cis:
2 was 96.2% and the others were insignificant For
PN 44, the ratio of Cis:0 was 28.5% and Cis:2 was
63.6%. For PN 46, they were Cis:0 = 45.6%, Cs:1 =
10.8% and Ciz:2 = 36.9%. For PN 48, the high
contents of main fatty acids were Cis:o = 19.3%,
Cis:o =9.7%, Cis:1 =21.1% and Cis:2 = 44.7%.

Estimation of triglyceride composition

From the above results, the combinations of
triglyceride are shown in Tables 9 and 10. The
calculation was performed by the method of Platt-
ner*®, It was found that there were 14 and 18
kinds of triglycerides in the red pepper seed oils of
the Chungsong and Youngyang areas, repectively.
The combinations of the main triglycerides were :
The triglyceride of (Ciz:2, Cis:2, Cis:2) was 39.6%
and that of (Cie:o, Cia:z, Cis:2) was 37.1% for the
oil of the Chungsong area, while the triglyceride of
(Cia:2, Cis:2, Cis:2) was 41.0%, that of (Cis:0, Ci5:2
, Cis:2) was 36.3%, and that of (Cis:o, Ci6.0, Ciz:2)
was 8.4% in the oil of the Youngyang area, respec-
tively. On the other hand, it was reported that the
trilinolen contents of triglyceride were shown to be
50.6% in safflower ¢il", while they were 2.3% in
rice bran cil™, 27.6% in watermelon seed ¢il*® and
15.5% in cotton seed oil®. From these results, it
was found that there are high contents of trilinel-
en, which is known to have an important nutritive
value, in the triglyceride of red pepper seed oil.

Table 8. Fatty acid compositions of the triglyceride fractioned by PN in the red pepper seed oil {Area %)
PN

Fatty acid 40 42 44 46 48

Cizo ' - - 2.5%+ 7.4 7.3

Cun - 1.9 1.5 7.7 5.6

Ciso — 2.6 31.9 19.8 T 14.2
A* Cisa — - trace trace -

Cuso — 2.5 — 11.0 98

Ciga — 0.9 20 16.5 25.3

Cisz - 92.7 61.1 376 37.9

Csa - trace trace {race trace

Crzo 8.0 16 1.1 10 1.3

Cueo 11.4 22 3.0 21 39

B Cuao 6.7 trace 285 45.6 19.3
Cisn 5.9 — — - —

Ciao 46 . — 3.6 o9

Cisi 6.6 trace 3.8 10.8 21.1

Cusz 43.9 96.2 63.6 36.9 44.7

Ciea 12.9 trace trace trace trace

¥, **,***: See the footnotes in Table 5
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Table 9. Triglyceride compesitions of each fraction in the red pepper seed oil of the Chungsong area

"Triglyceride composition

Fraction Fatty acid composition
No. Mole % in each % in whole
e fraction trigiyceride
2 18:2 18:2 18:2 927" 39.6
3 16:0 18:2 18:2 91.8 371
4 14:0 18:0 18:2 16.2 1.1
14:0 18:1 18:1 69 0.5
16:0 16:0 18:2 12,6 0.9
16:0 18:1 18:2 33.0 20
18:0 18:2 18:2 1.8 trace
18:1 181 18:2 1.2 trace
5 14:0 18:0 18:1 4.2 trace
160 180 181 39 frace
16:0 18:0 18:2 16.8 0.3
18:0 18:1 18:1 17.7 0.3
18:0 18:1 18:2 8.4 0.1
18:1 18:1 18:1 7.8 0.1

*Data represent means by three replications

Table 10. Triglyceride compositions of each fraction in the red pepper sced oil of the Chungsong area

Triglyeeride composition

Fraction Fatty acid composition
No. Mole % in each % in whole
fraction triglyceride

1 12:0 18:2 18:2 33" trace
12:0 18:1 18:3 0.3 trace
14:0 16:1 18:3 0.3 trace
18:1 18:2 18:3 11.1 trace
18:2 18:2 18:2 18.2 trace
18:2 18:2 18:3 234 0.1

2 18:2 18:2 18:2 96.0 41.0

3 16:0 18:2 18:2 85.5 36.3

4 14:0 18:0 18:2 3.0 0.4
14:0 18:1 18:1 33 0.5
16:0 16:0 18:2 61.5 8.4
16:0 18:1 18:2 © 134 1.8

5 14:0 i8:0 18:1 2.7 trace
16:0 16:0 18:1 8.1 0.1
16:0 18:0 18:2 23.2 0.3
16:0 18:1 18:1 116 0.1
i8:0 18:1 18:2 2.3 trace
18:1 18:1 18:1 82 0.1

* Data represent means by three replications
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