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Reduction of Benzo(a)pyrene Content in Sesame QOil by Using Adsorbents

Seung Kwan Choi, Su Bin Choe, and Sung Tae Kang*
Dept. of Food Science and Technology, Seoul National University of Science and Technology, Seoul 139-743, Korea

ABSTRACT This study was conducted to reduce benzo(a)pyrene in sesame oil by addition of several kinds of absorb-
ents (active carbon, diatomaceous earth, kaolin, acid clay, perlite, and silicate). Sesame oil containing 4.1 ppb ben-
zo(a)pyrene was stirred with 0.2% (w/w) several kinds of adsorbents at 40°C for 30 min. Active carbon resulted
in the highest reduction of benzo(a)pyrene in sesame oil among the investigated adsorbents, and decolorization was
observed only by using silicate. Reduction of benzo(a)pyrene was optimized by controlling amount the of active carbon,
stirring time, and stirring temperature. Futher, 4.1 ppb benzo(a)pyrene in sesame oil was reduced by up to 0.91 ppb
by adding 0.5% (w/w) active carbon and stirring for 30 min at 70°C. Optimized conditions were applied to sesame
oil (2.14~4.11 ppb) purchased from a Gyeonggi traditional market, and benzo(a)pyrene in sesame oil was reduced

by up 0.43~0.86 ppb.
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Homogenized sample 10 g
in DCM 50 mL

l

Extract with ultrasonicator
for 10 min (3 times)

l
Dehydrate with
sodium sulfate anhydrous

l

Concentrate to near dryness (2 mL)
on a rotary evaporator

l
Purify by Sep-Pak Florisil vac 6 cc (1 g) cartridge
* Activation: DCM 10 mL — n-hexane 20 mL
* Elution: n-hexane 10 mL — n-hexane/DCM (3:1) 8 mL
l
Concentrate to near dryness
on a turbo-vap evaporator
l
Dissolve in 1 mL of ACN
(0.2 um membrane filter)
l

HPLC-FLD or analysis

Fig. 1. Diagram of benzo(a)pyrene analysis in sesame oils.
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7180 FZE3 benzo(a)pyreneE #4317] 98] &
B3 &71(HPLC fluorescence detector, Shimazu, Kyoto,
Japan)7} A& & A3 2utE 1839 (High perform-
ance liquid chromatography; HPLC, Shimazu)E A}-& 3}
Fom ZHel e LC-PAH column(250 mm<4.6 mm, par—
ticle size 5 um)& AH&-3FtH(Table 1). o 7194742 294
nmo] 2 FF 3L 404 nmo| AT ol Ao R = oMAE
HEAY B9 £0(8:2)& AFR3IY 91 isocratic &7
07 1.0 mL/ming #&o 2 AMgath AlgE 20 uLs
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5’13‘:'% q%ff—i—zr‘ﬂ | w2 ﬁ]l HWAH O T 7

ASAMIS)% Y'—'Toﬂ EH 21 3]

sk TH(14).
Benzo(a)pyrene=The concentration of the standard
. Asawm Ass 1
solution (pph) X —=M 5 D8 o~

Asams As S
Asam: A1 8N benzo(a)pyrene 3| 3 H 4
A%A\m’ Al Q%C’ug] WHEEFEH Jam3
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ke W3S 2A}el7] 9@l benzo(a)pyrened] FE71 e
ALz AN FAT 7155 4.1 ppb7HA] E9 H, F
2kA| g4 eh(active carbon), T3 E(diatomaceous earth),
Wl = & (kaolin), AMd M E(acid clay), ¥ &to] E(perlite), T

2ol (silicate) S 22 0.2%2 ¥ 1 40°C, 1535014

Table 1. HPLC conditions for analysis of benzo(a)pyrene

Instrument High Performance Liquid
Chromatography (Shimazu)
Column LC-PAH column (250 mm X4.6 mm,

particle size 5 pm)

Solvent system ACN : DW (8:2, v/v)

Flow rate 1 mL/min
Detecter Fluorescence (Ex: 294 nm, Em: 404 nm)
Injection volume 20 pL
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(Statistical Package for Social Science, Chicago, IL,
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Fig. 3. Effects of adsorbents on the reduction of benzo(a)pyrene
in sesame oil. Sesame oil was spiked with 4.1 ppb benzo(a)pyr-
ene and stirred with 0.2% (w/w) adsorbents at 40°C for 15 min.
Values are means£SD. Those different superscript letters indicate
significantly different at P<0.05 by Duncan's multiple range
tests.

rin pyrene and 3-methylcholanthren.
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Table 2. Effects of various kinds of adsorbents on the decolori-
zation of sesame oil

Kinds of adsorbents Absorbance (420 nm)™”

Blank (sesame oil)"” 3.91+0.07"
Active carbon 3.90+0.10"
Diatomaceous earth 3.91+0.08"
Kaolin 3.91+0.10°
Acid clay 3.91+0.10°
Perlite 3.91+0.08"
Silicate 3.61+0.19°

YSesame oil, which was spiked with 4.1 ppb benzo(a)pyrene
was stirred with 0.5% (w/w) adsorbents at 40°C for 30 min.
All values are expressed as mean+SD of triplicate determinations.
Different superscripts are significantly different (P<0.05) by
Duncan's multiple range tests.
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12 15 18 2
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Fig. 4. Reduction of benzo(a)pyrene in sesame oil by addition
of active carbon on sesame oil. Those different superscript let-
ters indicate significantly different at P<0.05 by Duncan's multi-
ple range tests.

SPEL B2l S WwHIA|ZH| 2 benzo(a)pyrene &
H3|

Benzo(a)pyrene 3%S 4.1 ppbE 243 IA7|E AR
o BAES 0.5%(w/w)E F43dkaL 40°Col A 5~60%3F
wgksle] wHkA| ko W& benzo(a)pyrened] W3S <o}
B 9ttH(Table 3). Benzo(a)pyrene 3#&e A gk A7} %
3087kA] %7] 4.1 ppbel A 1.29 ppbZ F 43| A4
™ 304 o] %ol = benzo(a)pyrene?] graFo] &qbks] 7HA43)
o] 1.25~1.22 ppbE FA ¥ A}
EtME Q| 5 mHt250f 2 benzo(a)pyrene EIEF
H3l

Benzo(a)pyrene 3}#S 4.1 ppbE 243 IA7|E AR

o GBS 0.5%w/w)E F43kaL 30~90°Col A 30% &5

aHksle] Wk o wE benzo(a)pyrene?] W3S 2
AbeFSitH(Table 4). WMz 2] ghgFo] 30°Ceol A 70°CE
7kl Wl 1.27+0.09 ppboll Al 0.91£0.11 pphE HA
3lo], Wt =7} FolF o) ulgl benzo(a)pyrene $FEFO|

Table 3. Effects of stirring time on the benzo(a)pyrene amount
in sesame oil after addition of active carbon

Stirring time Benzo(a)prene
(min) contents (ppb) in sesame oil”
Blank"” 4.160.10™
5 3.61+0.14°
10 2.85+0.08°
20 1.610.20°
30 1.29+0.16°
40 1.25+0.26°
50 1.27+0.19°
60 1.22+40.09°

"Sesame oil spiked with 4.1 ppb benzo(a)pyrene, was stirred
Wlth 0.5% (w/w) active carbon at 40°C for 30 min.

YAl values are expressed as mean+SD of triplicate determi-
nations.

Different superscripts are significantly different (P<0.05) by
Duncan's multiple range tests.

Table 4. Effects of stirring temperature on the concentration of
benzo(a)pyrene in sesame oil after addition of active carbon

Stirring Amounts of benzo(a)pyrene
temperature (°C) (ppb) in sesame oil?

Blank 4.16+0.10™

30 1.27+0.09°

40 1.16£0.15™

50 1.01+0.03%

60 0.95+0.11%

70 0.91+0.11¢

80 0.89+0.13¢

90 0.92+0.18*

)Sesame oil spiked with 4.1 ppb benzo(a)pyrene.

DAl values are expressed as mean+SD of triplicate determi-
nations.

IDifferent superscripts are significantly different (P<0.05) by
Duncan's multiple range tests.
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Fig. 5. Amounts of benzo(a)pyrene in 30 kinds of pressed ses-
ame oils obtained from traditional market in Gyeonggi area.
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Fig. 6. Benzo(a)pyrene reduction of sesame oil in market by ac-
tive carbon. Sesame oil was stirred with 0.5% (w/w) active car-
bon at 70°C for 30 min. W: without active carbon, o: with active
carbon.
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