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Detection of Volatile Hydrocatbons i Irradiated Peanut
K ermel by Two GC M ethods

LIAn HAY mng LIQingpeng WANG Feng

( nstitute ofA g food Science& Technobgy Chinese A cadany of A gricu lural Sciences Beijng 100193 China)
Abstact Twomethods nchiding Florisil cobmn chram atography — gas chran atography - flame
on izatbn detector( Florisil column chram atography— GC— FID) and headspace— sold phase m icroex
traction— gas chranatography— m ass spectrun (HS— SPME - GC- MS) were developed to identify ir
rad iated peanutkernel by analysis of d ifferences of types and contents of hydrocaibons betw een un irra-
diated and irradiated samples The recoveries and RSD s of six hydrocarbons e. g 1-tetradecene( 1-
C14 1 1), n-pentadecane(C15: 0), I-hexadecene( 1-C16: 1), n-heptadecane(C17 © 0), 1 7-
hexadecad iene( 1, 7-C16 . 2) and 8-hepiadecene( 8-C17 . 1), pwduced by three man fatty acids
(palnitic acd, stearic acid and okic acd) n peanut keme] were canpared The results showed
that F brisil cobmn chramatography— GC — FD method was more suitable for quantitative analysi

The recoveries of the sk hydrocarbons were beween 846 and 11% with RSDs of 1. Do — 7. 36 .

However te pretreatment pocedure of this method was canplicated HS- SPME - GC - MS meth-
od coull be used for the exactly and quick y qualitatve analysis of hydrocaibons in peanut kemel for
its smple procedure, but itwas not good at quantitative analysis for its low recoveries and high RS-
Ds Four hydowcaibons1-C14 1, C15: Q 1-C16: 1 and C17 . Q were detected n unirrad bted
peanut kemel Only 1, 7-C16 . 2 and 8-C17 1 were spec il radialytic products n irrad iated peanut
keme] mwhich 1, 7-C16 I 2was selected as the bestm arkers of irrad iated peanuts snce its contents

had by differences betw een the unirradiated sanple and the irrad iated ones
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[1]

[2-3]
[4-5] '
Dubraveic ' s ,
a C—C (GC) 1
(Cnfl)» B C_C (Cn) 1 1
(Ciz2:1) s
[7] [ 8] [9]
Lol , , EN 1784- 2003 "
1970 , Nawar ' , F brisil
: @ . ?
;. @ s F brisil s s
Pak ' , F brisil
, , (SPME)
HS- SPME- GC-MS 7 ] tl U
, Kin ' SPME
Florisil SPME
6 , 1- (1-C14: 1) (C15:0) 1-
(1-C16 - 1) (C17:0) 1, 7- (L 7-C16 - 2) 8- (8-C17: 1) s
1
1. 1
GC-2010 ( , ), GC-MSQP2010
( Shin adzu ); DB-5 (30 m % 0. 25 mm X 0. 25 Hm, Agilent Technologies); RE-
2000 ( ); Mettler AE240 ( -
); TGC-16 M ( ); PDMS-DVB ( Supe lco );
GS-04A ( )
( ) ;- I-
( 99. % ), ( 99.6% ) Supelco ;L7 (
90. 0% , Flka), 8- ( 96. 0o , Fluka);
(C20: Q 99. 6% , Supelco); ( , ); ( ,
F isher Scientific); ( , ); ( 0.15~
0.25mm, )
1.2

60
Co Y
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, 0.1 0.5 1 2 4 8kGy 0.5kGy/h ,
1.3 Florisil -GCc-rp M
1.3. 1 10 g , S5¢ ( 650 C
4 h), 100 mL , 2min 100mL , 900 g
Smhn , 25kPa 457C , ,
1.3.2 Florisil 20 ¢ Florisil ( 550 C 5h Yo
) , lg , ImL 10mg/kg C20: 0
, 60mL 3mL/m n s 25kPa 45°C
) ImL 1 mL ,
1.3.3 GC-FD : DB-5 (30m x0.25 mm %X 0.25Hm); :
; : ; ( ): 50 C, 2mn 10 C /min
130 C, 5C/mn 200 C, 2mn 25 C/mn 250 C, Smin
200 C; : 250 C; : 1HL
1.4 HS-SME-GC-MS
1.4.1 0.5¢ 75 Bm -
( PDMS- DVB) el 250 'C 10 m in,
: 90 C, 60 min' : GC-MS
s 2min
1.4.2 GC-MS DB-5 (30 m x 0.25 mm % 0.25 Hm ); :
; : ; ( ): “1.3.3 EI 200 C;
250°C; EI 70 eV; 30~ 400, (SM)
1.5
Florisi -GC-FD , , .
t HS- SPME- GC- MS ;
wice =Anc Xw (200 0 XF; A 20 0)s Anc 5 Acao o 5
W c20: 0 ; Fi
3 )
2
2.1
GC-FD HS- SPMME - GC- MS 6 ,
(o, ,
6
, 1 Fbrsi - GC- FID 8o~ 1200
, Cl5:0 C17: 0 1006 ,
) Cl5:0 C17:0
106 , HS- SME- GC- MS
53% ~ 9% , 8 @b~ 19. % ,
) SPM E ,

, HS- SME- GC-MS
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SPM E
1.5
A 7

g O

S 1 2 34 S6 4 B 2 6 7

5 i

= Be J 221 ]

= 34
04 T T T T T T T T 0.0~ ,l | |l
150 170 190 21.0 230 250 27.0 29.0 ! 15|0 17|5 20' 0 2é 5 25' 0
famn ’ T t/min ’ :
1 GC- FD (A) HS- SME-GC-MS (B)
Fi 1 Chranatograns of hydrocaibon standards by GC— FID(A) and HS- SBM E- GC-M S(B)
L 1C14:1; 2 C15:Q 3 1,7€C16:2 4 1-Cl6:1;, 5§ &Cl7: t 6 C17: 0, 7 C20: 0
1
Tabk 1 Recoveres and RSDs of the hydwcaibons by the wometods
Hvd b Florsil SPM E

rocarbon
Y Addedm Mg Foundm Mg RecoveryR #%  RSD s % Addedm Mg  Foundm Mg RecoveryR #6 RSD s %%
1-C14 1 0.5 50 0. 498 0 42.67 100 85 2375 0.5 50 0. 361 & 28. 00 72 56 10. 6 12.9
C15: 0 0.5 50 0.630 5 51.67 116 103 3249 0. 550 0. 468 1, 39. 67 A 79 13.5 11. 9

1, 7-C16: 2 0.5 50 0.492 8 42.00 ® 84 4.04.8 0.5 50 0. 362 6 27.33 73 55 9.592
1Cl6: 1 0.5 50 0. 502 5 43.67 100 87 4.55.8 0.5 50 0. 339 4 30. 67 &R 61 11. 3 16. 7
8C17: 1 0.5 50 0. 480 5 42.00 9% 84 3524 0.5 50 0. 317 & 26. 33 & 53 86133
Cl7: 0 0.5 50 0.593 & 51.00 119 102 1.1 34 0.5 50 0.432 0 32.33 86 65 14.8 19. 9

1 2 2
, SPME
2 2
2.2 Florisil -GC-FD
20
436 ' :
21
93.29% " 8
L 710Cl16:3 6 9-C17: 2 ,
6
CI5:0 CI7:0( 2 ,
1-C14 . 1 1-C16 : 1 4
16 18 , , 1-C14:1 CI15: 0
1C14: 1 C15: 0 0.1 kGy : ,
1-Cl6: 1 C17: 0 ,
(0.1 kGy) L 7-Cl6: 2 8-C17 . 1 0.5 kGy
, L 7-C16 : 2
. 13
42. 4% : : L 7C16: 2 Pak ' . L7
Cl6: 2 : 0.5kCy . 1L7-C16: 2
2 (Hglg )
Table2 Contents of hydwcarbons n irrad ated peanut kemel Hg/g oil)
H ydrocarbon Irrad ation dose(kGy)
0 0.1 0.5 1 2 4 8
1CH 1 0.039° 0.009") 0-076(0.022) 0.515(0. 021) 0.544(0.013) 0. 996( 0 203) 1. 110(0. 130) 1. 828(0. 110)
CI15: 0 0.091(0.(29) 0.120(0.056) 1. 130(0.059) 1.228(0.018) 2. 100( 0 089) 1.889(0.179) 1. 798(0. 109)

1, 7C16: 2 _e - 0.445(0.021)  0.569(0.020) 0.922(0051) 1. 830(0.063) 3. 953(0. 130)
1-C16: 1 0.065(0.032) 0.120(0.020) 0.352(0.012) 0.377(0.017) 0.820(0 033) 0.879(0.042) 0. 925(0. 061)
8C17: 1 - - 0.255(0.025) 0.316(0.023) 0.574(0 044) 1. 038(0. 053) 1. 745(0. 074)
Cl17: 0 0.139(0.050) 0.571(0.035) 1.241(0.032) 1.719(0.071) 2.387(0042) 1.966(0.116) 1. 765(0. 068)

a mean confent  h. standard deyiaton ¢ no detected
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2.3 HS- SME-GC-MS
HS- SPME- GC-MS , 2
HS- SPMME - GC- MS F brisil - GC-
FID ’ 1 2 : okGy 7
Cl15:0 C17:0 05
, 1C14: 1 D N . , ,
. 15.0 17.5 20.0 225 25.0
1-Cl6 © 1, 2 t/min
C15: 0 ) 1.5 2 6 01kGy 7
C17:0 1C14:1 1-Cl16: 1 0.1 kGy 210
~ (.54
? 6 } sk §4AI 2 T T T
15.0 17.5 20.0 225 25.0
’ t/min
L 7-Cl6: 2 8Cl17:1 5
- . 507 2kGy
, Florisil - GC-FD =
sl T 58
T l il db . .
15.0 17.5 20.0 225 25.0
’ t/min
8 9
. 30 8 8 kGy 7
m iz S N
R L J : l L % L : : :
7 10C16: 3 6 9CI7: 2 N avar 150 175 200 25 25.0
, (C18: 2) )
[21]
34. 2% , HS- SPME- GC-MS
1,7 10Cl16: 3 6 9Cl17: 2 Fg 2 Chmmabgrams of hydwocabons n irmadiated
peanut kemel by HS— SPME- GC-M Smetod
1 -C4° 1 2 C15:Q 3 17Cl6: 2 4 1-Cl6: 1
, MS , 5. 8C17:1; 6 C17:Q 7 C20:0
3
2.4 Table 3 M ass analysis of unknown peaks
Unknown Retention tine Matched
. m /z M*
peak f /min can pound
8 16. 685 55, 67 81 95 107 220 1.7 10-Cl6: 3
’ ? 9 16. 902 55, 67 81 96, 110 236 6 9Cl17: 2
4
Tabl 4 Canparison of wo methods
M easured ind cator Flrsitcomn solﬂ'phase.
80 chram atography m icro- extraction
—SPME , Precision and sensitivity RSD< 106 & < RSD< 20%
The lmited dose 0.5 kGy 0.1 kGy
’ Sample consum ption 10 g 0.5¢
So lvent consum ption 200 mL < I mL
Detecting efficiency 4 h 1 h
4 M anipu lation Canplicated Sinp lified
3
Florisil - GC- FD HS- SME- GC-MS 6
1-C14:1 C15: 0 1-Cl6:1 C17:0 1 7-Cl6: 2 8Cl17: 1

L 7-C16: 2
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Florisil - GC-FID  HS- SME-GC-MS :
SPM E , , , GC-MS
, HS- SME- GC-
MS ,
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