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Determination of 3-acetyl-2,5-dimethylthiophene in food by gas
chromatography with flame photometric detector method
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ABSTRACT: Objective To establish a method for the determination of 3-acetyl-2,5-dimethylthiophene (ADP) in
food by gas chromatography with flame photometric detector. Methods The foods containing fatty were extracted
by methanol, frozen and filtered and the foods without fatty were extracted by n-hexane, then centrifuged.
Quantitative analysis was carried out by external standard method and the gas chromatograph flame photometric
detector was used for detection. Results The linear relationship quadratic curve of ADP in the concentration range
of 0.005-1.000 pg/ mL was good, with correlation coefficient 0.9999. The detection limit of ADP in different
substrates was 0.015 mg/kg, and the quantitative limit was 0.05 mg/kg. Under different substrates and different
concentrations, the average recovery rate was 86.3%-108.7%, and the relative standard deviations (RSDs) was
4.50%-6.97% (n=6). Conclusion This method has the advantages of simple operation, low technical difficulty, high
accuracy and sensitivity, strong anti-interference ability, which is suitable for quantitative and accurate determination
of ADP in food.
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Fig.l The molecular structure of 3-acetyl-2,5-dimethylthiophene
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Fig.2 Effects of different extraction times on the recoveries of
ADP(n=3)
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Fig.3 Chromatogram of 3-acetyl-2,5-dimethylthiophene standard with the concentration of 0.2 pg/mL
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Fig.4 Quadratic linear fitting results of concentration-peak area of
3-acetyl-2,5-dimethylthiophene
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Fig.5 Chromatogram of water soluble essence blank sample spiked with 0.5 mg/kg 3-acetyl-2,5-dimethylthiophene

F1 BEH 3-ZEEE-2,5-Z B EER B9 E Y0 2 E (n=6)
Table 1 Recovery and precision of 3-acetyl-2,5-dimethylthiophene in food (n=6)

FE b 2B WMAKF((mg/kg) SRR /% A AR HE R 22/ %
0.015 108.7 7.20
TR PN 0.05 104.1 5.53
0.5 101.9 4.96
0.015 105.0 6.97
HERA| 0.05 90.5 4.50
0.5 86.3 4.69




%510 3]

WRyez, 550 JOEERERI &7 G A DI E £ dh b 3- LM E-2,5- — F L HEm) 14 35 f

3243

4 FHR5L

A FE RN N G BE R 25 (BC A A D80 )% 23 Ak
B EAT R S N AR, EEST T — R R R, ek
Btk | R AR & ADP Bk o AR
SN SR R TR G R, RBUE R FOZE S
A WAETERE SRR N, 35 5 T4, by, 1RI7H
DB i P TE B SR T IR, RO & S HUR %
TR b 3- 2 B KL -2,5- = e gy 1) BR B B OR
0.05 mg/kg, kR RS = RS, REEES, S
FHAE . EERG . Pesl . ARG, BESEMESN . MR
WEm S ADP RIS O, S ADP i JRUSS:
AR PEAG B T HAR S, i e R 4.

SE M

[1] 3k, JUANJRRERROR ™ SRR i A [CL 28 ZJm M AR
T Aot i VR U B SR I ) A R IR e, B 2011,
70-72.

Zhang H. The application of several new heterocyclic fragrance products
in flavors [C].
Cosmetics, Washing Products and Food Additives, Shanghai: 2011, 70-72.

[2] GB2760-2014 FhhZEREZARHE B MM FRES].

GB 2760-2014 National food safety standard-Uses of food additives [S].

The 2nd National Symposium on Spice Additives,

[3] Anonymous.
substance 3-acetyl-2, 5-dimethylthiophene [FL-no 15.024] from FGE.19
subgroup 5.2 [J]. EFSA J, 2013, 11(5): 3227.

[4] tk#r. BREZEIE 3-ZMEHE-2,5- 2 WP SEWEmMEH (AR,
15 E, 2013, (8): 20-21.

Anonymous. The EU bans 3-acetyl-2,5-dimethylthiophene as a food flavor
[J]. Domest Oversea Flavor Frag Cosmet Inform, 2013, (8): 20-21.

5] tk#. mEEMLBSEAAFRAERKTLA#XH (RS
CAFFCI-ZL001) KT 3-ZMt3k-2,5- — F JLmemy i BRAI R (7). =46
FAEEL, 2013, (9): 21
Anonymous. China Fragrance Association issued the Self-discipline
Document of the Spice and Flavor Industry, (No. CAFFCI-ZL001)

Scientific opinion on re-evaluation of one flavouring

= P S

restriction requirements on 3-acetyl-2,5-dimethylthiophene [J]. Domest
Oversea Flavor Frag Cosmet Inform, 2013, (9): 21.

[6] TRiTEk, AEERM, XRBLM, &5 SME@E-BUSENE LT 3-ZHtkE
-2,5- HBEEMY 1 S BE[T]. R AT, 2019, (22): 67-71.
Jian DW, Xiong HH, Zheng YS, et al. Determination of
3-acetyl-2,5-dimethylthiophene in food by gas chromatography-mass
spectrometry [J]. Chin Food Saf Magaz, 2019, (22): 67-71.

[7]1 Zhao J, Zhang Y, Ge D, et al. Extraction of 3-acetyl-2,5-
dimethylthiophene and purification the fast food noodle samples using a
novel acid-base-induced cloud point extraction and magnetic solid-phase

extraction prior to HPLC [J]. Sep Sci Technol, 2020, 55(6): 1-10.
[8] WA, IRTST, AN, A5 — PRk R AN AL B & SRR (1A

[10]

(1]

[12]

[13]

[14]

W3- 2 W Hk-2,5- —
2017-04-14.
Meng DL, Xu XQ, Li XL, et al. A method for the determination of

HOJL e My (19 7 3. W [, CN107064358[P].

3-acetyl-2,5-dimethylthiophene by magnetic solid phase extraction
combined with high performance liquid chromatography: China,
CN107064358 [P]. 2017-04-14.

W, &40, TR, & SN A% = PR B LI E B T
FAG P 3-ZBEIE-2,5- — FIEMEMN[T]. FRALAGTEG (Th2F 2001, 2019, 55(3):
86-90.

Mao PQ, Jin SQ, Wang ZH, et al. Determination of 3-acetyl-2,5-
dimethylthiophene in food flavor by gas chromatography-triple
quadrupole mass spectrometry [J]. Phys Test Chem Anal Part B, 2019,
55(3): 86-90.

XUBGES. BRI 3-2mER-2,5-—
1. RWI TR, 2018.

Liu RQ. Research on the Determination of 3-acetyl-2,5-dimethylthiophene

W S M 5 i I ESE[D]. B

for food additive [D]. Kunming: Kunming University of Science and
Technology, 2018.

I, HIRAR, Bh2s, & —FaEER 3-2mtk-2,5-—
FEWEWY I RE T v I, CN104655775[P). 2015-02-10.

Xu XQ, Tian ZF, Li XL, et al. A method for determination of 3- acetyl
-2,5- two methyl thiophene in food flavors and fragrances: China,
CN104655775 [P]. 2015-02-10.

AN, A, NI, S ZREE T 3-F BB GC-FPD
W7 EEEFE[T). o E R, 2018, 37(1): 177-180.

Li J, Li X, Liu YM. Detection of 3-methylthio propanol in sesame-flavor
Baijiu by GC-FPD method [J]. China Brew, 2018, 37(1): 177-180.
Anonymous. Scientific Opinion on the safety and efficacy of thiazoles,
thiophene, thiazoline and thienyl derivatives (chemical group 29):
3-acetyl-2,5-dimethylthiophen when used as a flavouring for all animal
species [J]. EFSAJ, 2013, 11(8): 3323.

GB/T 27404-2008 S50 5 5 Ik Pl MUY £ b BEAL A LR[S

GB/T 27404-2008 Criterion on quality control of laboratories-Chemical
testing of food [S].

(Griethit: Zaa)

fEZ T

MEx, L, TEM, TEMRAGME
ARBREKWN SR,
E-mail: keyun2000@163.com

X, L, HRR, TERARAE
ARBREWNSRF,

E-mail: msymliu@163.com



