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ABSTRACT Objective: To measure laboratory optimum conditions of trans-fatty acids in Hydrogen flame gas chromatograph
(GC112A) internal standard method. Methods: We used gas chromatography internal standard - a standard curve method to testify and
confirm the best chromatographic condition of GC112A by measuring tans-atty acids standard working liquid standard curve,
reproducibility and degree of separation. Results: Laboratory optimum chromatographic conditions: Capillary Column, PC-88 (100mx*
0.25mmx 0.2 pm); Inlet temperature: 260°C ; The carrier gas: Purity N,, the pressure 220 kPa, flow rate of 41.0 mL/min; detector (FID)
temperature: 290 C , hydrogen pressure of 100 kPa, flow rate of 21.0 mL/min; air pressure 160kPa, flow rate 215.0 mL/min; detector
(FID) Sensitivity: 1010; manual injection, injection volume: 1.0y L. Conclusion: This method avoids domestic equipment limitations and
uncertainties of operator manual injections of the external standard method (GB method), which has a characteristics of less influence on
instrument parameters change and is suitable for promoting in primary food inspection institution.

Key words: GC; Trans-fatty acids; Anti -9 - octadecadienoic a methyl ester (C18:1-9t); Anti -9,12 - octadecadienoic acid methyl
ester (C18 :2-9t, 12t)

Chinese Library Classification (CLC): 0657.7+1; TS207

Article ID: 1673-6273(2015)18-3564-06

Document code: B

RI 5

Wi 2B R AR I R, SR )2 A
55, T ML Bl B AT R S X D R 1T 5 S 1 22
P B 22 A I AR B 21 20 A BRI Fie 52 G A T A 2 —
Gk T SR 2 R, S U DI 5 B A vERR
SE BT B 2 R TR JUHO T R R I R AU

VAL, U S, AT R T AU T AR - BrifE it 43 2
9- - /\BR— I B B g (C18:1-90) FI L -9, 12- + /\ Bk — M ik
BR(C18:2-9t, 120 5L 50 2= S5 Rl THR o 1 i bR 1 MRz
CEBR T2 0 E =03 SR BR A 3 AN TR 0 AR 2 1
BA Z RS BRI E B/ IN R B B, FRI0E T i B
T M ER M A PO E B L A4S 2 AR SR LA A — 2
FF RS A I E B i R IR DT R BE 8 T F 22 2k

* LA TUE e ITA ARSI (201227) e T BA T 1 E (12531819); KA AIH AL IR E (201311230018 )
VEZ A B (1990-), 2, AR, NFRA ST SR H° , B-mail : 732597922@qq.com , Hii : 18714305232

ASEIER : 2504 4], E-mail:lfgycy@163.com
(fchs B 391:2014-11-12 4232 H 3:2014-12-06)



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.18 JUN.2015

.+ 3565 -

1 MR 575

1.1 {88

GC1I12A SAHETE G E MG TR RS, Bk A
FRNE]) . ik APEG-20M (25 mx 0.20 mmx 0.50 pm)
PC-88(100 mx 0.25 mmx 0.2 wm)%§ ,
1.2 &KF
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1% ERAR S ] -9- T/l — s 2 FH R (C18:1-90) 21 Fl R -9,
12- /B 5 1% F T (C18:2-9t, 126) 44 /i (Bt Larodan Fine
Chemicals AB); WA &5 XD IR H BRAR G 008 5
S G 7 R Y b o ARV
1.3 SHEEIES &S
13.1 HSA/HEN, e (FID) REEE N 109; #EFE =y
1.0 L, Tl b A 5 A AR THR S A W R TR 120 C L L) 10
C /min Py FFZ 175 C f48F 10 min; L)L 5 C /min #43E R 7}
%210 C {44 5 min; L) 5 °C /min B3 E T F 230 C {145 5
mint7,
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Table 1 GC112A Chromatographic parameters of Gas chromatograph

reference parameters
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Table 2 The debugging scheme of the inlet temperature, carrier gas

pressure and current speed

Scheme Inlet temperature Carrier gas Current speed
() pressure (kPa) (mL/min)
1 240 330 7
2 250 330 7
3 250 220 4l
4 240 220 41
5 260 330 7
6 260 220 4l

» FID's temperature: 290 ‘C, hydrogen pressure: 110 kPa,
Condition 1
current speed:

26.5 mL/min;
air pressure: 260 kPa, current speed : 427.0 mL/min
split ratio: 16:1

» FID's temperature: 290 C, hydrogen pressure : 100
Condition 2
kPa, current speed :

21.0 mL/min;
air pressure : 170 kPa, current speed : 274.0 mL/min
split ratio: 13:1

» FID's temperature: 290 C , hydrogen pressure: 100 kPa,
Condition 3
current speed:

21.0 mL/min;
air pressure: 160 kPa, current speed : 215.0 mL/min

split ratio: 10:1
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Fig. 1 The spectral separation of trans fatty acid's standard working fluid
Note: 1: hexane 2: internal standard(butyl acetate) 3: C18:1-9t 4: C18:2-9,12t
RIFREHMFREHIARER
Table 3 Debugging results of the different conditions and schemes
Number Debugging method Hexane Butyl acetate C18:2-9t,12t Degree of separation
1 condition 1 scheme 1 * A A P
2 condition 1 scheme 2 * * * *
3 condition 1 scheme 3 A A A 237
4 condition 1 scheme 4 bAY * A P
5 condition 1 scheme 5 * * A PS
6 condition 1 scheme 6 * A A P
7 condition 2 scheme 1 PAS A * 2.77
8 condition 2 scheme 2 * A * PS
9 condition 2 scheme 3 A A A 3.23
10 condition 2 scheme 4 A A A 2.75
11 condition 2 scheme 5 * * * *
12 condition 2 scheme 6 PAS A A 3.47
13 condition 3 scheme 1 * * A P
14 condition 3 scheme 2 * A A *
15 condition 3 scheme 3 A A A 2.78
16 condition 3 scheme 4 PAS * * *
17 condition 3 scheme 5 * * A P
18 condition 3 scheme 6 PAS PAS PAS 3.59

Note: % : tailing or not good peak shape

C18:1-9t f11 C18:2-9t, 12t Fi Z&ArifE i & anE 4.

233 ElgE HEUSSERETAESGT (ESHNNLE S),
FREPEHEISCR . C18:1-9t -1 B AE 95.96%~ 102.92%2.
&), FH X FR iR 22 (RSD)TE 0.86%~ 2.44% 2 [6] ,RSD {HI4 /N T

3% : the peak shape

A :no peak <:unable to calculate.

5%MM;C18:2-9t, 12t -4 [N R AE 96.11%~ 104.58% 2 [1] , AH Xt

3 &g

bR 22 (RSD)TE 1.31%~2.29% 2 [i] ,RSD {H /N T 5%, A&
Sy R R TR B AR o i DR A 95.96%~ 104.58%
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Table 4 Debugging results of the referable debugging method

Number of the watch 4 Sample the amount standard the detection value rate of recovery average recovery rate
(1% 10° mg) (1x 10°mg) (%) (%)

12 C18:1-9t 0.80 0.67 83.75 87.92
0.80 0.79 98.75
0.80 0.65 81.25

C18:2-9,12t 0.80 0.74 92.50 83.75
0.80 0.59 73.75
0.80 0.68 85.00

18 C18:1-9t 0.80 0.78 97.50 99.17
0.80 0.83 103.75
0.80 0.77 96.25

C18:2-9,12t 0.80 0.76 95.00 100.83
0.80 0.82 102.50
0.80 0.84 105.00

* 5 GCl12A SHEBIEUEETIESH
Table 5 GC112A The best working condition of gas chromatograph

Parameters
Capillary column: PC-88(100 mx 0.25 mmx 0.2 pm)
Inlet temperature: 260 C;
Carrier gas: high purity N,, pressure: 220 kPa, current speed: 41.0 mL/min

290 C, hydrogen pressure : 100 kPa, current speed : 21.0 mL/min; air pressure : 160 kPa,
FID's temperature:

current speed: 215.0 mL/min

FID's sensitivity: 10"
Split ratio 10:1
Sample size: 1.0 L, manual injection

. initial temperature: 120 °C, at a rate of about 10 C/min to 175 'C, keep 10 min; at a rate of
Temperature conditions of column oven:
about 5 ‘C/min to 210 C, keep 5 min; at a rate of about 5 C /min to 230 C, keep 5 min
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Fig. 2 The spectral separation of hexane and butyl acetate

Note: 1:hexane 2:butyl acetate
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Fig. 3 The spectral separation of C18:1-9t and C18:2-9t, 12t

Note: 1: C18:1-9t

2: C18:2-9t, 12t
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Table 6 The results of numerical of two kinds of trans fatty acid methyl ester's standard curve

Sample Number Mass ratio Peak area ratio
(@101 Pep—) (A e/ A said)
C18:1-9t 1 0 0
2 0.8 0.807
3 12 1226
4 1.6 1.584
> 2.0 2.023
6 2.4 2.401
C18:2-9t,12t 1 0 0
2 0.8 0.805
3 12 1.189
4 1.6 1.547
> 2.0 2.003
6 2.4 2.325
3 ARSI A FRLZ B A DAL & L X CDC S8 % % Y
0 L P S I X, SR PSR G P A - ol i 2 ki 7 I 5t
:§ 15 NI RRIY 43 B3 E o 25 iERE S 1 MR (R ) iy 74X
E o TR BR R A T HERE R AT b, B S I S M
00 SN NI RS A TE R R B AU HET

(=}

quality ratio.

4 FFh I SRS A R B B A 2%
Fig. 4 The standard curves of two kinds of trans fatty acid methyl ester
representative the standard curve of C18:1-9t
equation of a curve: y=1.0013x+0.0051 coefficient of determination:
R=0.9997
representative the standard curve of C18:2-9t, 12t
equation of a curve: y=0.975x+0.0115  coefficient of determination:

R=0.9990
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