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Analysis of stable carbon isotope characteristics of formaldehyde
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Abstract: Based on the method of Gas Chromatography-Combus-
tion-Isotope Ratio mass Sprectrometry (GC/C/IRMS), the con-
tents of formaldehyde and the ¢ '*C value in aquatic products,
dried edible fungi, fruits and vegetables were tested and analyzed.
The results showed that the mass fraction of formaldehyde in the
squid samples was 0.341 ~ 24.185 mg/kg. and the & #C value
was —48.167%, ~ — 24.514%,; the mass fraction of dragon fish

samples was 54.555~121.416 mg/kg. and the ¢ *C value was
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—45.430%~ —27.468%,. In the dried edible fungi, formaldehyde
was detected only in dried Lentinus edodes of 212.741 mg/kg,
and the & ¥ C value were ranging from —41.293%, to —20.293%.
Formaldehyde mass fractions were low in fruits and vegetables.
The & ¥ C value of aquatic products was gradually negative with
the increase of the preservation time, while that of Lentinus
edodes was gradually positive, possibally caused by different
formaldehyde conversion pathways in food. The results showed
that the contribution rate calculated by isotope quantitative analy-
sis model was 15% less than its theoretical value.

Keywords: stable isotope analysis; isotope fractionation; Derivat-
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Table 1 Results of liquid phase derivatization process
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Table 2 Formaldehyde mass fraction and § " C value

in aquatic products

. s &/ W 2.4 Rk s BC

" (mg+kg D) %Mo BCM/ Y% MH/%
R 1 24.144 —27.724 —25.144
e £ BF 2 17.529 —31.013 —48.167
fft 04 i 3 24,185 —27.634 —24.514
£ RE i 4 20.344 —30.927 —47.565
L fRE 5 8.046 —29.026 —34.258
il £ B i 6 0.382 / /
fift €A 7 1.475 / /
it £ A i 8 0.989 / /
Bt £ R A 9 0.341 / /
TSk fm R S 1 114.925 —30.622 —45.430
T3k 48 B S 2 121.416 —30.565 —45.031
Jo Sk fa kE i 3 54.555 —29.362 —36.610
T 3k R 4 92.300 —28.056 —27.468
Je skt RE 5 99.486 —29.763 —39.417
Je 3k fa B 6 118.370 —30.124 —41.944
WK HFES 1 HH th / /
ROK FRE G 2 HH th / /
ROKFFE G 3 A A th / /
ROK FRE G 4 HA i / /
K EFES 5 A / /

T BRSO EE A U (A X AR A R 22 (RSD) ¥ <1024,
& 13 C (I 2 A% A 22 (SD) <0520,

+ N,
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Figure 1 Formation pathway diagram of endogenous

formaldehyde
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Figure 2 Schematic diagram of formaldehyde mass

fraction in squid
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Figure 3 Schematic diagram of formaldehyde mass

fraction in dragon fish
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Figure 4 Schematic diagram of the change of formaldehyde mass fraction and carbon isotope ratio during storage
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Figure 5 Schematic diagram of formaldehyde mass frac-

tion in vegetable products
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Table 3 Changes of formaldehyde mass fraction in dried

lentinus edodes products during storage

0d 90 d
FE il MRS R/ HEOPC/ WEHEE/ HEESC/
(mg+ kg™ 1) %o (mg+ kg™ 1) %o
451 189.149 —36.323 238.124 —20.153
FAE 2 82.907 —28.049 150.222 —19.964
43 212.741 —37.198 365.218 —22.841
ok 4 90.335 —34.076 120.364 —26.754
E4E 5 108,124 —41.293 250.314 —28.889
HFHG 6 123.012 —20.293 190.140 —13.223
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Figure 6 Schematic diagram of formaldehyde mass frac-

tion in fruits and vegetables
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Table 4 Simulation test results of exogenous formaldehyde in dragon fish

- - PP s 1 V5 T R Ea/ bR, HEES BC/
MARAEF/ L (pg e mL™D % %o

FEmARHEE ek 195.020+7.582 / —45.55140.439
Jo Sk fmkz 15 30 223.412410.163 97.27 —40.820240.054

JFRRE S E R ek T 2 B 150 369.884417.392 100.41 —36.89024-0.475
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2T 15 30 34.35145.168 99.09

PR 25 AT 2 5 100 110.214%2.110 95.37 8.980-40.478
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25 [T 4 2 200 210.0022-4.998 90.86
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Schematic diagram of exogenous formaldehyde
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