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by Using Adsorbents

Hee-Yeon Ku, Ki-Young Lee’
Interdisciplinary Program of Perfume and Cosmetics, Graduate School of Chonnam National University

2 o ¥ ATE FelA A E FuA, BUK, A 283 BN 0 UE o Sl
[} M

2 g

7 ABTS 2t &A% S-S &3l 3isl @458 S nudoh F2A A2 A, AP A
[ B 3ats) soll Bofdhs etEe] ol AAaEE As FEEA
9] &2HA)7} linoleic acid¥} erythrodiol A3+ AR LH, WA Qo] Z¢ AWitEo] Uz
Ao Arsod AMHER JAF ToAME vitamin ES] &) g1l ol =]
capsaicin 3}5HE> AMIMER A A 53.33% HAEHJL, T 2o H§ A
AS 2l 3k st 249 s 2 A QAR S

.
P, 23 LANEE-MME-SE) 23 93 0 QEAEAE-E )z 2 U Blsgt,

s M

finl
fol
1z
=
to
e
rlo
of

1o
=
E;
[
o,
J@%
it
o,
r
N’

Abstract This study was designed to analyze the chemical composition and antioxidant activity of various vegetable
oils (pumpkin seed oil, camellia seed oil, red pepper seed oil and peanut oil) using adsorbents (active carbon, acid
clay, kaolin). Their chemical composition was analyzed by GCMS. Their antioxidant activity was evaluated by
measuring their DPPH and ABTS radical scavenging activity. After the treatment with the adsorbents, the contents
of most of the fatty acids and active ingredients contained in the four kinds of vegetable oils were reduced. After
the treatment with the three adsorbents, the linoleic acid and erythrodiol contents of the pumpkin seed oil were
reduced. In the case of the camellia seed oil, the fatty acids content was decreased, but there was no loss of vitamin
E after the acid clay treatment. The content of the compound capsaicin, which forms part of the spicy component
of red pepper seed oil, was reduced by 53.33% after the acid clay treatment. The peanut oil showed the lowest loss
of sitosterol compound in the group treated with active carbon. The antioxidant activity was observed to be in the
order of pumpkin seed oil (kaolin>acid clay>active carbon), camellia seed oil (acid clay>kaolin>active carbon), red
pepper seed oil (kaolin>acid clay>active carbon) and peanut oil (active carbon>acid clay>kaolin).
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Table 1. Analysis condition of GCMS

item condition

column DB-5MS(Agilent, USA)(30mx0.25mmx(0.25m)
40°C(5min)—10°C(1min)—150 C—150 C(1min)—
oven 5C(1min)—220'C—220 C(47min)
carrier gas He
column flow Iml/min
split ratio 1:10

injection vol 144
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2.1.4 DPPH ZIC|Z AAHS(TXIBHS) £F

Al5.9] ZAE5(Electron donating ability, EDA)
< Jung®] WS $-&3te] SAgrH16,17]. 10, 25, 50,
100 ut/mb 52 29 100 #03} 0.2 mM DPPH(Sigma
Chemical Co., St. Louis, MO, USA)£ 1 m(Z 7}3k
F 3027 ol wREAIHTE EHFEA(UV-160A,
Shimadzu, Japan)E AH&-3te] 517 nmollA] SF=E &
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2.1.5 ABTS 2iC|Zt AN &H

Ag9 HJuZE LA Parkse YHS dF WY
sle]  ABTS" decolorization assayZ 2A]SITH18].
ABTS ozt gole ABTS(Sigma Chemical Co., St.
Louis, MO, USA)&9] 7.4 mM3¥} potassium persulfate
gl 26 mM S 1:1(viv)E Eg3to] ALo)X 1647
13- AlA ABTS" ¥ol2% 34 A7l $ ethanole ©]
goto] FE 732 nmollA 0740302 2Hs}e] 34
sto] ARE-SITE 10, 25, 50, 100 pl/ml FEL] 2 50 b
7 84€ ABTSE9 1 mE WH3AIA 734 nmol A &

i
HFET S0,

=S 918l T-test®} one-way
ANOVAE Al&stal, AM-HS
range testE AAITE SAA {942 95%(P<0.05)F
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Table 2. Chemical Composition of pumpkin seeds oil
by using adsorbents

*ND: Not Detected unit : %
compounds unrefined active acid clay | kaolin
carbon

palmitic acid 18.63 3.53 0.03 0.05
stearic acid 591 1.77 ND* 0.04
oleic acid 44.68 3.24 0.03 0.07
linoleic acid 25.73 ND ND ND
squalene 4.41 1.90 2.15 2.18
erythrodiol 0.34 ND ND ND
vitamin E 0.30 0.11 0.20 0.21
total 100 10.54 2.41 2.54

Table 3. Chemical composition of camellia seeds oil
by using adsorbents

*ND: Not Detected unit : %
compounds unrefined active acid clay kaolin
carbon

palmitic acid 17.93 3.64 3.16 3.68
stearic acid 8.09 0.96 5.09 1.03
oleic acid 67.69 28.26 34.31 2231
linoleic acid 1.10 ND* ND ND
squalene 2.20 0.92 1.04 1.39
vitamin E 3.00 ND 3.01 1.49
total 100 33.78 46.62 29.89

Table 4. Chemical composition of red pepper seeds oil
by using adsorbents

*ND: Not Detected unit : %

compounds unrefined active acid clay | kaolin
carbon

palmitic acid 10.27 4.48 4.55 3.46
oleic acid 4.10 6.12 3.31 4.32
linoleic acid 3.79 ND* ND ND
squalene 17.16 9.00 8.30 8.67
capsaicin 2.39 1.25 1.12 1.88
nonivamide 1.36 ND ND ND
vitamin E 22.87 13.91 13.79 10.83
dihydrolanosterol 14.80 14.79 13.22 13.09
sitosterol 23.25 13.87 12.83 12.31
total 100 63.42 57.13 54.55

Table 5. Chemical composition of peanut oil by using

adsorbents *ND: Not Detected unit : %
compounds unrefined active acid clay | kaolin
carbon

palmitic acid 4.45 1.72 1.53 2.12
oleic acid 5.96 4.03 1.70 2.58
linoleic acid 3.50 ND* ND ND
squalene 32.55 17.39 17.57 16.48
vitamin E 12.30 7.58 4.46 8.61
sitosterol 41.23 20.09 17.74 14.51
total 100 50.80 43.00 44.25
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squalene, vitamin E, erythrodiol®] A&F a1, S2A| *]
2] 2], squalene(50.57~56.91%), vitamin E(30.28~64.28%)
o] &) WA erythrodiol®] 789 3E2] F3A e

= Rel
Al HEEA Fdth W A sEA oA dllA=
=)

squalene, vitamin E7} #H&EE AT, %“é ek X2 Al
vitamin E= A& A] &ttt J—TM] A oA = ul -
Ao Fod F= capsaicin®] AEHAEH S2FA =

2] Al 21.58~53.33%2] &=Alo] wrAIgIT) W] AA| G
Q U&= sitosterol(41.23%)°] 7F & ke Bl

F2A A2 Al 14.51~20.09%2) £40] AT
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DPPH®} ABTS 2Ht] 475 BAHES 284 oo
o] ksl a5 ATolA high-quality reproducibility 2}
simple eminence control = U3}¢] &AiFsleo] QHgAdS
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A RS wol FRETL Wsle ARE A4S e
o} 34t B ukgstA HW Ee] Hepae] oy
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Fig. 1.
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Comparison of DPPH Radical Scavenging Activity(RSA) of vegetable oils by adsorbents

(a) pumpkin seed oil (b) camellia seed oil (c) red pepper seed oil (d) peanut oil The values is the result
of means£S.D. of three independent experiments. a-d indicate statistically significant difference(p<0.05)
in the same concentration.
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Fig. 2. Comparison of ABTS Radical Cation Decolorization(RCD) of vegetable oils by adsorbents
(a) pumpkin seed oil (b) camellia seed oil (c) red pepper seed oil (d) peanut oil The values is the result
of means+S.D. of three independent experiments. a-d indicate statistically significant difference(p<0.05) in
the same concentration.

+ Fig. 29} 2t} @Akt @582 s 2do 4 ZHRoH A A A3 W= ES-SAY e
G MEESAPUMESSAE Fo 8 ERG o WEE FAR ks E4o] YEiT B A S ode
o} APJUIE AEg AlRe] &4 52 FoARl Aols A4 26.02%, wESA AL 68.79%E L ERE L
Ho|z)= gokrh. W4 YL AU ESS ey 3lsl BEAE squalene, vitamin E7F HEEH oW
E o yepgoh 10, 25, 50 p/ml oM E FFA FEA A Ay A ESU e ESSA T SR it
Tkl FrolAQl fol= HolA] &t 1FH U2 W s} &2do] vEhdth v AA 154 22 xRt
EESMMESSAT o UERdon BE Fhd  1027%, SESAUA 7.89%2 YER L datsl
A FARA ] 2 Fo) A Aol & BT BF 29 5722 squalene, capsaicin, nonivamide, vitamin E,
e ESMEE Fod UERgow, FE 10 sitosterolo] AEE o F2HAol A A} MEESA
wWmeE A8t B sEoA FAA wE o4 A ESSYEE AR Eks) B4 o] LtER T H] A
9l Zol& HSITh E 29 TIA YA 4.45%, BEEAWAT 9.46%
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