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. (30~60 °C) GC  GC-MS
. GC 80.7% ~82.5% 8.2% ~9.9% 2.4 mg/kg
3.8 mg/kg; 83.4% ~86.2% 78% ~9.3% 1.8 mg/kg
3.3 mg/kg GC-MS 81.1% ~84.5% 7.2% ~9.8% 0.1 mg/kg
0.2 mg/kg; 80.0% ~86.7% 6.5% ~9.2% 0.05 mg/kg

0.07 mg/kg-GC-MS  GC .

Study on determination of paraffin’s index components
illegally added into sweet potato vermicelli
WU Ze-jun XIE Jia—qi GUO Shi-ming LEI De-qing

( Zhuzhou Institute for Food and Drug control Zhuzhou 412000 China)

Abstract: Two methods gas chromatography( GC) and gas chromatography—mass spectrometry( GC—MS) were proposed for the
determination of n—Docosane and n—Octacosane which were the index components of paraffin illegally added into sweet potato
vermicelli. After wet digestion extracted with petroleum ether( b.p 30~60 “C) the samples were drying with rotary evaporation.
Subsequently the analytes were analyzed by GC and GC—MS after dissolved with n—hexane.The recoveries of n—Docosane and
n—Octacosane in GC method were 80.7% ~82.5% and 83.4% ~86.2% respectively with the relative standard deviations 8.2%
~9.9% and 7.8% ~9.3% while those of GC—MS method were 81.1% ~84.5% and 80.0% ~86.7% and the relative standard
deviations were 7.2% ~9.8% and 6.5% ~9.2% respectively. The limit of detection( LOD) and the limit of quantitation( LOQ)
about n— Docosane were 2.4 mg/kg and 3.8 mg/kg separately in GC while those of n— Octacosane were 1.8 mg/kg and
3.3 mg/kg. In GC-MS the LOD and LOQ of n—Docosane were 0.1 mg/kg and 0.2 mg/kg while those of n—Octacosane were
0.05 mg/kg and 0.07 mg/kg separately.Compared with GC GC—MS had a better performance about specificity sensitivity and
quantification and this method was suitable for the detection of paraffin added illegally in sweet potato vermicelli.
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N S 60 mL (30~60 C)
1 mL
GB7189-2010 o
N N 1.2.3
. 1.2.3.1 HP-5 30 m x
o 320 pm x0.25 pm; : 250 C
22 ~31 N 10 min 10 °C /min 280 °C 8 min
N 10 °C /min 290 °C 3 min; 300 °C
GC GC-MS 3 min,; 1320 C; 1330 C;
1.0 mL/min 10: 1 1 pLo
1.2.3.2 HP-5( MS) 30 m x
o 250 pm x0.25 pm; : 220 “C
4 min 10 °C /min 300 C 10 min
o 310 °C 2 min; 1.0 mL/min
1 10: 1 1 pL; 1280 C;
1.1 230 °C; 1150 C 1 SCAN;
:m/z 50~500; . SIM; 01
43.57.71.85.310" 3.0 min 2 43.57.
99.5% Dr.Ehrenstorfer GmbH ; (30~ 71.85.394° 7.0 min
60 °C) °
: . 2
GC-2010plus ( FID ) 2.1
; Agilent 7890A/5975C
; N—1000V-W
; XW-80A o
; KQ5200DE N N
; SHY -2A
; DL—1 2 kW
1.2
1.2.1 °
1 mg/mL o
0.01.0.02.0.05.0.1.0.5.1 mg/mL ;
0.2.1.0.5.0.10.50.200 pg/mL o
GC.GC-MS o
1.2.2 30 g 100 mL °
20 mL
20 mL Lo
2.2
GC
° 2499 min  7.637 min
1
Table 1  The influence of different extraction method
(g (ng) (%) RSD( %)
CorHyg Cos Hg CyHyg Cos Hgg CyrHyg Cog Hgg
70.6 71.2 9.9 9.6
80.5 83.7 8.5 8.0
3.0 20.10 18.38
52.8 52.1 8.4 8.5
30.4 357 9.8 9.3
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( GC-MS)
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Fig.1 The gas chromatography of
n—Docosane and n—Octacosane
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Fig2 The gas chromatography of positive sample
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=
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Fig.3 The gas chromatography of blank sample
2.3
GC 9.622~962.2 pg/mlL
Y =2755.45X-13247 R =
1 10.18~1018 pg/mL
Y =2608.15X-20654.2 R* =0.9999;
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Fig4 The total ion chromatography of
n—Docosane and n-Octacosane
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Fig.5 The mass spectrogram of n—Docosane
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Fig.6 The mass spectrogram of n—Octacosane
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Fig.7 The total ion chromatography of
sweet potato vermicelli positive sample
GC-MS 0.19~1924 pg/mL
Y =55610X-31610 R
=0.9998 0.20~203.6 pg/mL
Y = 48570X — 88060 R =
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Fig8 The mass spectrogram of n—Docosane Fig.10  The total ion chromatography of blank sample
in positive sample of sweet potato vermicelli > (LOD) . ( LOQ)
GC GC-MS GC o
24
_ 6.001 5
= ( RSD)
% 0 GC.GC-MS
# ( RSD) 0.6% 1.1%
2001 H ( RSD) 08% 0.9% .
) .““‘“ GC.GC—MS .
50 100 150 200 250 300 350 400 450 R
Ji 17 Eb(m/z)
9 30 g
Fig9 The mass spectrogram of n—Octacosane
in positive sample of sweet potato vermicelli o 4 5. GC
0.9997 , GC.GC-MS 80.7% ~ 82.5% 82% ~
. 99%; 83.4% ~86.2%
. 7.8% ~9.3% ; GC—MS
81.1% ~84.5% 7.2% ~9.8% ;
80.0% ~86.7 % 6.5%
R 3 (S/N) ~9.2% . GC.GC-MS
10 (S/N) 2 ~ °
3. GC 2.4 mg/kg 2.5
3.8 mg/kg 1.8 mg/kg (UN
3.3 mg/kg; GC-MS 2.4.6.8.12 h
0.1 mg/kg 0.2 mg/kg (RSD) . GC
0.05 mg/kg 0.07 mg/kg. GC—-MS (RSD) 29%
2 GC
Table 2 The results of LOD and LOQ by GC
(g (pg) (mg/kg) (mg/kg)
n—Docosane 2.5420 3.05 6.254 24 /
n—Docosane 2.5132 10.67 10.22 / 3.8
n-Octacosane 2.5007 3.85 5.628 1.8 /
n—Octacosane 2.6826 10.14 9.052 / 33
3 GC-MS
Table 3  The results of LOD and LOQ by GC-MS
(2 (1g) (mg/kg) (mg/kg)
n—Docosane 2.5420 2.2 0.1924 0.1 /
n—Docosane 2.4703 10.2 0.2886 / 0.2
n—Octacosane 2.6011 2.7 0.1125 0.05 /
n-Octacosane 2.5420 10.9 0.2036 / 0.07
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4 GC GC-MS
Table 4 Recovery rates of n—Docosane by GC and GC-MS
GC GC-MS
(ue) ( £SD/pg) (%) RSD(%) (ue) ( +SD/pg) (%) RSD(%)
11.40 9.405 £0.82 82.5 9.9 0.6512 0.5281 +£0.05 81.1 9.8
23.10 18.78 +1.31 81.3 8.2 1.242 1.049 +0.08 84.5 7.2
115.2 92.97 £8.37 80.7 8.7 6.235 5.169 £0.47 82.9 8.5
5 GC GC-MS
Table 5 Recovery rates of n—Octacosane by GC and GC-MS
GC GC-MS
(be) ( £SD/pg) (%) RSD(%) (be) ( £SD/pg) (%) RSD(%)
9.850 8.441 +0.68 85.7 9.3 0.2201 0.1761 £0.02 80.0 9.2
19.86 16.56 £1.12 834 7.8 0.4832 0.4117 £0.04 852 6.5
100.2 86.37 +8.62 86.2 8.4 2242 19.44 +1.56 86.7 7.7
( RSD) 1.2% . GC—-MS GCo, 5 GC GC—-MS
(RSD)  0.9% GC
(RSD)  1.3%. . GC  2.3.4.5.6
GC.GC-MS 12 h 3 ; GC-MS
o 3.4.5.6.7 3
2.6 o 7 GC-MS
(s ) GC GC—MS
24 3.0 3.6 ¢g 5 GC. 2 GC
GC-MS GC
( RSD) ( GC)
6.802.71.65 mg/kg ° GC—-MS
( RSD) 1.9% 1.4%: GC .
( GC-MS) 3
3.401.61.48 mg/ke ( RSD) . GC  GC—
17% 13%. GC.GC-MS MS .
2.7 o
3 :GC GC-MS N N N
GC.GC-MS
o 6. GC 4.5 - GC-MS GC
6 GC-MS 3 GC
7 °
GC-MS
6 1 :
Table 6 Determination result of the samples J . 2006 21(4):131-134.
GC GC-MS 2 .GB/T
C,H,, o Hyg C,H,g o Hyg 21309-2007 S .
( mg/kg) ( mg/kg) ( mg/kg) ( mg/kg) 2007.
1 ND ND 0.2631 ND 3 .GB/T
2 ND 7.642 0.8540 ND 24313-2009 - S . :
3 ND 12.11 ND 11.92 2009.
4 4.532 14.66 1.737 16.65 4
5 6.790 72.47 3.391 61.26 J . ( ) 2008 4(7):
6 ND 13.17 1.896 14.40 653-657.
7 ND ND 0.5150 1.617 5 .
8 ND ND 0.2773 ND J . 2013 19(1) :73-73.
:ND (LOD) . ( 298 )
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2 DON-CLIA
Table 2 The recovery of DON in samples by DON—CLIA detection
1 2 3 4 5
341 256 424 316 473
(ng/g) 382 210 352 357 400
310 243 371 385 416
(ng/g) 344.33 236.33 382.33 352.67 429.67
CV( %) 8.56 8.19 7.97 8.03 7.29
545 563 364 674 489
(ng/g) 579 601 406 611 419
599 503 444 633 438
(ng/g) 574.33 555.67 404.67 639.33 448.67
CV( %) 3.88 7.26 8.07 4.08 6.59
431 564 698 772 686
(ng/g) 485 592 638 702 708
419 534 667 725 641
(ng/g) 445.00 563.33 667.67 733.00 678.33
CV( %) 6.45 4.20 3.67 3.97 4.11
5~185 ng/mlL; Environmental Health Part B Critical Reviews 2005 8 ( 1):
3.82 ng/ml( 0.076 pg/g) ; 39-69.
6.64% 6 Olsson ] B Rjesson T Lundstedt T et al. Detection and
2.329 10% ; DON 90% ~ quantification of ochratoxin A and deoxynivalenol in barley grains
110% . 15 by GC—MS and electronic nose J .International Journal of Food
Microbiology 2002 72( 3) : 203-214.
. DON-CLIA 7 -HPLC
I 2007 17( 12) :2207-2208.
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