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Abstract

This study was conducted to evaluate the extraction methods for the determination of antioxidants in
soybean oil. Recovery rates of various antioxidants in soybean oil showed similar rates as 80.4~102.1%
by solvent /solvent extraction method and 89.8~106.4% by sweep co-distillation method except 46.6~
61.2% of PG at corresponding spiked concentractions, The maximum recovery rates of antioxidants
were obtained when extraction time and extraction temperature used in UNITREX were 20min and
210 respectively. In the recovery rates with the activation of florisil, when 2% of water was added to
florisil, the highest recovery rates for TBHQ, BHA, BHT were obtained by sweep co-distillation met-
hod. Therefore, sweep co-distillation method showed less solvent, simple operation and high recovery
rate compared with solvent /solvent extraction method.

Key words : soybean oil, antioxidants, solvent /solvent extraction, sweep co-distillation.

M E

7FEAEe] S e eRiAEA AR EHE
AEFHAESY 7 TR GFR T UL AEA)
89} 7FEEL BA, A, R, L8, 7 E9 9
3le] o]3}etd W3lE Yo7)7] gt 53] Al F
7] 9] A9 2)8te aldehyde, carbonyl com-
pound & Aty BT W AHIE W F
2 E9] F4E& AsIAF17] o Fol Ash=|A 7} ot
HI A,

2]Fd= propyl gallate(PG), tertbutyl hy-
droquinone(TBHQ), dibutyl hydroxy anisol
(BHA), dibutyl hydroxy toluene(BHT) £2] 3
A AFFAISIA7E Bol AMR-H T Qi) o] E A
SHIAA I EL 540 @ Ao g dBizloy BEd

Corresponding author : Jae-Kwan Kim

mapr] R e] vepduly oy, gz A
AFHA 4 i 7FeA 0] Sle Arv oz B AN
A7bgo] AlgE o] Uiy, 2B AE Fo] A3}
HAA AL wj$- Fasi

AbstekR) A B4uby o 2= GC-FIDY, GC-MSD-
9, HPLCs950] o851 Qlt}. FZde fuj52
Pivo) da) dejFov e E4E Sk
o2 Sweep Co-distillation(SCD)¥ve] B33
vl e}, SCDHMYL A8 E Z83lo florisil 59
FHAE AL trape] EHAEL FHAIIZ &)
2 &EAA trapS AH 71719 FY3 238h=
FERAE, TEAY X9 3FF4E 328
o] o] g=of gtrjo,

B dT7e 48 #A19 AspAAE SCDYHY
o2 &3y 283 APPL FYsly o A



Vol. 12, No. 4(1999)

olc}.
M= W ey

.X 2

AEA FA= 19989 59 A7k 499 Ue
FHuPloA AESE F7ES FUHA ARE A}
23t

A3 A= propyl gallate(PG), tertbutyl
hydroquinone(TBHQ), dibutyl hydroxy anisol
(BHA), dibutyl hydroxy toluene(BHT) & Sig-
marH(USA) A BEFS T3t ARS-3x T

HPLC % F28uj2% acetonitrile(HPLC
grade, Baker, USA), water (HPLC grade, Bak-
er, USA), n-hexane 300(Wako, Japan), acetic
acid(Sigma, USA), isopropanol(Aldrich, US-
A& Mgt g3 AA 2 florisil(activ-
ated magnesium silicate, Sigma, USA)-& A
3ot

AbshkR|A HELHS PG, TBHQ, BHA,
BHTE ZZ} 100mg¥ acetonitrile : isopro-
panol(1:1)9] = 100ml2 L3 oh2 343l
AHS-3FE T

2717 | EMEA

Alge] ABMAAE F237] 9% FRAEE ro-
tary evaporator (EYELA, Japan), dry block
bath(Torika, Japan), vaccum pump$} sweep
co-distillation #xj+= Fig. 13 7ro] universal
trace residue extractor(UNITREX, Australia)
g AHEstl e, trapel florisils Aj A AH3HA
t}.

Ak A o] Ao AHE-E 7)71E Waters 510
pump, Waters 746 data module, Waters™ 717
plus autosampler2 F+A4 8 HPLC system& AM:
3lgtt. HPLCAYE symmetry Cy column(4.
6X250mm, Waters, USA)-& A&t} £33 o]
EAHe water :acetonitrile: acetic acid(35:60:5)
& AHE3IAL, A8 U3 FYFL 20ulo1Th 28
3 A& UV 280nmol|A] stk

3 A7 F=EYo 2 38 &Y

AP A 7 ZRE ] YA g AEfdl EEE
A& Hrlsled zb2t 10, 50, 100mg /kgo g2 A =3F
2 8u-8ui=3y3} SCDYLR 3488 2F

Sweep Co-Distillation’el] ©]3F AL3PR]A| o] S22 359

Silianised
Glase Mool

5/13 Cone
y - \ Side Po;
)., 5 Tt for %E % Injection Head
‘m////// 2L Purge Gas Inlet l (Septun Head)
37 ‘ 1247 4 Silicone Tube
Florssil {gomy
Salvent sumu-j
Glass Mool Fractionation
~—Reservoir Tuke
/
e Trap |~ Heater
Y]

Fig. 1. Sweep co-distillation(UNITREX) ap-
paratus for the extraction of antioxidants.
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Table 1. Recovery of antioxidants in soybeen

oil by solvent-solvent extraction (unit : %)
Spiked level
(mg /kg) 10 50 100
Antioxidants
PG 86.2+5.3V 88.6+5.5 88.9+3.8
TBHQ 85.3+4.6 87.6%+51 87.8+4.8
BHA 94.8+4.9 96.7+4.4 96.8+4.6
BHT 95.1£5.3 97.3+4.8 97.7+3.9
DMean=+S.D,

Table 2. Recovery of antioxidants in soybeen
oil by sweep co-distillation extraction (unit : %)

Spiked level
(mg /kg) 10 50 100
Antioxidants
PG 45.2+7.1Y 46.6+£6.3 49.0+7.9
TBHQ 98.8£3.9 98.9+4.6 101.1+£5.3
BHA 98.9+2.6 101.2+3.1 100.6+2.1
BHT 94.1+38 94.2+38 93.9+4.1
) Mean+S.D.
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Fig. 2. HPLC chromatograms of (A) standards, (B) blank, (C) solvent-solvent extraction, (D) sweep
co-distillation(SCD) soybean oil spiked with 100mg/kg antioxidants. 1. PG, 2. TBHQ, 3. BHA, 4. BHT.

Table 3. Recovery of antioxidants in soybeen oil extracted with deactivated florisils used in UNIT-

REX (unit : %)
~~ Water added (%)
Antioxidants ——-—. 0 1 2 S 8
PG 16.5+6.2V 20.6+4.8 49.0+£7.9 53.9+7.3 16.2+5.1
TBHQ 89.8+2.9 93.9+5.3 101.1%5.3 90.1+3.2 81.6+4.8
BHA 94.6+3.8 99.2+2.1 100.6+2.1 93.1+6.1 87.5+5.2
BHT 87.8+3.5 89.2+3.3 93.9+4.1 85.5%5.3 50.4+6.3

D Mean=+S.D.
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Table 4. Recovery of antioxidants in soybeen oil extracted at different temperatures used in UNIT-

REX (unit : %)
Temp. (TC)

Antioxidants 190 200 210 220 230
PG 41.2+7.1v 44.61+6.9 49.0+£7.9 45.41+6.3 39.6+6.2
TBHQ 90.2+4.9 95.6+4.6 101.1£5.3 94.7+4.8 89.6+4.1
BHA 91.2+3.6 95.6+4.1 100.6+2.1 95.2+3.8 91.2+3.8
BHT 86.6+3.1 90.4%+3.8 93.9+4.1 91.1+3.9 88.6+3.7

D Mean+S.D.

Table 5. Recovery of antioxidants in soybeen oil extracted for defferent times used in UNITREX

(unit : %)
Time (min)
Antioxidants 15 20 25 30
PG 39.1+6.2Y 49.0+7.9 40.6£5.1 36.9+5.9
TBHQ 90.2%6.3 95.1£7.3 92.4+7.3 91.3+5.8
BHA 92.3%£3.5 99.4+4.8 98.8+£2.9 96.1+1.5
BHT 85.4+4.1 92.4+4.8 87.9+3.6 87.6+2.2
D Mean=+S.D,
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