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Table 1 Stability of IRMS system
#EH RS # 5% JZ/mV d"C/%o
1 99.037 0.006
2 98.853 0.000
3 98.889 -0.002
4 98.944 -0.018
5 98.975 -0.036
6 99.008 -0.031
7 99.009 -0.013
8 98.956 -0.021
9 99.646 -0.026
10 99.119 -0.044
SD - 0.016
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Fig.1

Schematic diagram of optimization results of FA test method
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Table 2 Results of 8"C value of DNPH

w55 1 2 3 4 5
3C/%o -28.199 -28.150 -28.239 -27.976 -28.205
“F 3514 /%0 -28.154
24 HEE2,4-"HEFRIREH S°C ENXER 0.124%o , vt W H: §C 1 /Y % 32 i 5 3k 7% 52 1R

O 2,4- LR B bRE S 0 SBC E i /b, D 6 IR E R 0.8 mg/mL FrufEE L,
GC/C/IRMS il 7 | Ho A5 3 W 0 JE2 X B O, AN [ T 2, 4— A EEFE R 87C {H SD N 0.189%0, 161
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Fig.2 Schematic diagram of 8"C value on formaldehyde 2,4-dinitrophenylhydrazone
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I3 3R 50 A7, 87C (B UN T 2 3, AN [R] 9 711 £ 8 4 X 2, 4-dinitrophenylhydrazone diluted with different solvents
I 2,4- AL 57 (11 8 A0 B M — —— -
o ; o7 B XS s
A= el R R Ry R 2 B GCIC/ AT 20,049
IRMS #4701 X

e st 7o sy e W B -29.052
25 WHRMTENIREMCELMREZER 0.066

E TR -29.027

5 2L YRR A7 2 A3 A T B 45 SR A 3 5
%, RS DNPH 75 Btk 4 1 F 49 2 1 7 A £ c i 28912
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Table 4 The results of liquid phase derivatization process (%o)

13 13
OPC pg 4= mnn OPC pg 24— mnn

A 8"Crn 8" Conr A & AA A
| -35.937 -28.154 -29.266 -29.594 0.328
2 -29.101 -0.165
3 -29.444 0.178
4 -29.610 0.344
5 -29.590 0.324
B Rieley ™5t A R (0 22 2800 336 A2 2 ) ) o
R )37 28 43088 45 D Ik R TR — 2% I o g " AN
A, B IET R I 1O A S O BT B AR B A 2 B oaN" O S o’ TN
2,4- Gl 3 A e 2,4 i A K

R FA E KRS . FA FI DNPH 4 5w dn s 3
FiR FA I ER IR T 25 T 12 80 W 24 A
B, DNPH LA R F 2 5 1 622 80 W 24/
AR, 2,4-ZAE R TR IR 2 5 ROV, T
H., %% DNPH J& il &Y, FA 258 58 4 X
BT, DR A B iy ao A v e [R) 47 28 3 B HL AT
RAEMUAR AT LAk B VA AT AR Ak N TG ik )
BLR A
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XoF TS O ANV T 30 T 5 3 Bl £ v FA S
Tk, B 25 P9 BIE 0 B £ B A ol £ 43 PN E 3
B B o A AN 4 iR RS g SRR Bl
o fE 7R — E R FA, HA R 0.341~39.132
mg/kg, BAKE B FA & &, W
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WIIESS 1) SR rh FA & 52 4.382 mg/kg, UiWIN
R 1 R S T R R R AE BRI A L R
BIAN  FEPIE T FA &R T 2R S FA &
L, OATBEAE S TN T — o S W ANE M FA L f
15 H A A1 5

XFFA S 2.3.4.5 4 4 fa ke ik
— M E AT A Y 8PC (H, & ad BB FA 5
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Fig.3 Structural formula schematic of the derived reaction

—a— Bk (BREAND
—o— A
—A— N

Content of formaldehyde/mg-kg™

0 1 2 3 4 5 6 7 8 9 10
B i 75

Sample number
B4 BeahRABEIETER
Fig.4 Diagram of formaldehyde content in squid
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Determination of Formaldehyde Stable Carbon Isotope Ratio in Squid by Gas Chromatography/

Combustion / Isotope Ratio Mass Spectrometry

Han Li, Yu Tingting,

Liu Di,

Wang Huixia,

Jiang Feng

(Hubet Provincial Institute for Food Supervision and Test, Wuhan 430074)

Abstract A method of gas chromatography/combustion/isotope ratio mass spectrometry (GC/C/IRMS) to test stable carbon

isotope ratio offormaldehyde (FA) in squid was established. After the squid samples were fully extracted with water, the

oil was removed by centrifugation at high speed. The supernatant was derivatized with 2, 4-dinitrophenylhydrazine at 60

C for 1 h. The
can be used as
occurred in the

phenylhydrazone

derived liquid was extracted with n-hexane liquid. Dichloromethane, methanol, n—hexane and acetonitrile
solvents for isotopic testing of formaldehyde 2,4 dinitrophenylhydrazone. No carbon isotope fractionation
derivative reaction of formaldehyde. The standard deviation of 3"C value of formaldehyde 2,4 -dinitro-

from measured value and calculatedvalue by the mass balance equation was 0.215%0. The formaldehyde

content of squids from 9 cities was 0.341-39.132 mg/kg, and the content in visceral was higher. The difference value of

dPC value in sample 2, 3, 4 and 5 with high formaldehyde content was as high as 23.653%c. The fingerprint of

formaldehyde stable carbon isotope in aquatic products can be used as the characteristic index of source analysis.
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gas chromatography/combustion/isotope ratio mass spectrometry; squid; formaldehyde; carbon isotope; source



