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On the Problem of Adulteration Dyeing in Flos Caryophylli and its Detection
Method

Zhou Zhigiang, Wan Linchun’, Xu Yan, Hong Ting, Zhao Wen, Yuan Mingming, Luo Yuehua™ (Jiangxi Institute
for Drug Control, Jiangxi Provincial Engineering Research Center for Drug and Medical Device Quality,
Nanchang 330029, China)

Abstract Objective: To establish a rapid detection method of 4-methylimidazole which is a by-product
in the preparation of caramel to control the adulteration of pedicel of Flos Caryophylli dyed with caramel.
Methods: HPLC-MS was used, and the column was Phenomenex Luna C18 (2 mm X 150 mm, 3 um) gradiently
eluted with methanol-0.19% formic acid solution as the mobile phase at the flow rate of 0.3 mL - min”', and
the column temperature was 30 C. Positive electrospray ionization was used for mass spectrometer. Results:
4-methylimidazole showed a good linear relationship (7=0.9994) in the range of 9.28~371.11 ng - mL", the
average recovery rate was 96.91%, RSD=1.0%. 4-methylimidazole was detected in 33 batches among 160 batches
of Flos Caryophylli, indicating that these batches were suspected of being dyed. Conclusion: The method is
fast, simple, accurate, highly specific and sensitive, which can be used as a qualitative and quantitative detection
method for 4-methylimidazole in Flos Caryophylli and can provide useful information for the quality control of
Flos Caryophylli.
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Agilent 1200 R I AH 35 L - APT4000 R Bk
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H iRy, G1315CK ISR, G1379BE.ZS fE4k
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BSA124S-CWH F K (f#[E SartoriusZAH] )
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FAERARAT) o
1.2
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aikal, R (EEFlukaAH ) Eigai; Kl
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2.1

{43%4F . Phenomenex Luna C—18 (2 mm x 150
mm, 3pum) ; WEHAH: HEE (A) —0.1%H
MR KWW (B) , HMF UMM W 0.3
mL » min”'; HR: 30 °C; gEREE: 5 pl.

1
ifE] /min V (FshE A) 1% V (st B) /1%

0 2 98

3 2 98

4 100 0

6 100 0

6.5 2 98

11 2 98
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2.2 KA 20 psi; REFES: 6 psi; HALBIE S E0L
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W, HmIZ R Y5500 v FEEREZS00 C,

2.

2
X HE iy 01 03 DP (v) CE (v)
4— FRJEmR 83.0 56.2 40 24
83.0 422 40 36

2.3
HE 2R HL 4 R R X B 9,40 mg, 50 mL
s, MUK ITMBEZR 2R, 1E X R
o R 2 B AT B 0.5 mL, 10 mLi
b, KR REEZIE, #25, VE XIS g RS
W o G R B A A5 20,1 mL, B 10 mL
s, T EREAR (BORY M T &4
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2.4
WTH1.0 g, WFRUKR, EHIEHIPHT, K

B XC of +MRM ( 2paris ) :

1.86
3.0e4
254
2.0e4
1.5e4
1.0e4
5000.0

Intens...

83.000/56.200 Da ID: 41 from Sample 5 (st4 ) of 20170810~ FEBKIE wifl ( Turbo Spray )
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25
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2.0e4
1.5¢44
1.0e4

5000.04
H

Intens...

T
5.0
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B XIC of +MRM (2paris) : 83.000/56.200 Da ID: 4-1 from Sample 14 (2) of 20170810~ JEBKIHE.will ( Turbo Spray ) Max. 2.5e5 cps
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