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Analysis and Dietary Risk Assessment of Cyromazine Residue in Cowpea
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Abstract: A simple, rapid and accurate liquid chromatography-tandem mass spectrometry method was developed for the analysis of THE
cyromazine residue in cowpea. The extraction conditions including the extraction solvent were optimized. Acetonitrile (containing 15% acetic
acid, V%) was used as the extraction solvent, which was purified by the QuEChERS method. The linear range was 0.005~1.00 mg/L, with the
limit of detection being 0.001 mg/kg and the limit of quantification being 0.010 mg/kg. The recoveries at 4 spiking levels (0.010, 0.10 0.50 and
1.00 mg/kg) were 76.2%~82.8% with the relative standard deviations in the range of 1.0%~5.7% (n=5), which met the requirements of pesticide
residue analysis. The proposed method was used to analyze 112 cowpea samples from the local market, and the detection rate of cyromazine was
22.3%, (4.5% exceeded the standard limit). The results of long-term dietary risk assessment showed that the risk quotient (RQ) was 10.74%,
indicating that the cyromazine in cowpea won’t pose an unacceptable risk to the health of the general population. Being stored at room
temperature (about 20 “C) or under cool conditions (4 ‘C), the dissipation kinetics of cyromazine residue in cowpea followed the first-order
kinetic equation with the half-lives being 5.0 and 7.2 days, respectively. Both the storage temperature and storage time had effects on the change
of cyromazine residue in cowpea. Higher temperature would be beneficial to the dissipation of cyromazine residue.
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Fig.1 Cowpea leaves damaged by Liriomyza sativae Blanchard
KB LLEGE, AR TIK, ZRFRETALER
JTEAEAE AN REARAT M FLEREL, B IR0, H T,
R 5y AT v LI A A B AR [EI AHZE L (Solid

Phase Extraction, SPE) ') ) Hit [ A i % Ht
(Dispersive Micro Solid Phase Extraction, DMSPE) 2%,
QuEChERS 72 (Quick. Easy. Cheap- Effective. Rugged-
Safe) P15, A5 AVRAHVEDSL, V- o BT i)
NE. WS R BB A 52T, B fmn
REEE FRAEAE R BB B A - R AT
Prkom. REEE . WEE, W LPhEE K ]
WA S B BB . A T IRUEZE SR ITHER L,

264

WA AR T FIMERAARE. IKIREUE 20 iz
PREC ST . AR T —F%ET QUEChERS-
WAt E- BT (Liquid Chromatography-Tandem
Mass Spectrometry, LC-MS/MS) F¥LG Fh K i % =
RO AR T SREIBUEFE 6, FECEHInA
9=15%) CTRARTF RIS F2 IR ;A BT UL RO AR
AR AT e B, PRAIREL A A B B RS RIS %o
THEBAT T BRI T Sebrre a1 o0 BEATIRG &
TR W TEAl,  PREASL S R R (XU s BT
KRR AL G I PR ENAS, XU Al A T
PRAHAR SCHER BRI .

1 MR5ERE

L1 D85 5

LCMS-8060 JAHERE- BT A, HAREA
#]; Si0-6512 QUEChERS H hkfE il 248, WHIA
SERHE AR AT Multi Reax Endiigdy, 7
Heidolph Aw]; mi# & 0HL, #8HE Eppendorf A F];
Milli-Q #47K{%, Merk Millipore /A 7]

1 000 mg/L KUEAREAR (4EFE=99.5%), 4K
RSB R R AT: 8. Wi, Ak,
15E Merck AF]; HER (4 99%), KL (4ifF
99%), HREL (4EfF=99.0%), gkl T 4IRS
A PR AF]; NaCl. Jo/K MgSOy, Zrir4t, |4k
S5 PSA WRRF (40~60 pm), GCB I

(40~120 pm), RIEHENUAREHEARA R ek
66 AR (0.22 pm), KELABEA ] .

112 UL G SR RIS T A RUE T, Bk

. M. EPEREE. WA INEREEI AT

1.2 R F*E

12.1 HfoeaTaz®

FREX 10.00 g #E5 T 50 mL EREOE T, A
10.00 mL Zffi§ (FARFR 4L 15% 1 28D 1.0 g NaCl,
4.0 g Jo7K MgSO4 1 5 W& i+, IR 50—
EAEBEELE 1 000 r/min THR% 2 min J5LA4 500 r/min
B0 5 min; "L ISR 5.00 mL T 15 mL YERIE04E
o, &P 15 mg GCB. 150 mg PSA #1835 mg &
7K MgSOy, i iE k% 1 min J5LL 4 500 t/min 20> 5 min;
1 mL B350 0.22 pm Je leEfE, LC-MS/MS Al o
122 Apfmkbns 5 L e

TR DO B KW I AR A VA, DA R
AR BUGRARRE AR 0.005. 0.010. 0.050. 0.10. 0.50 F7l
1.00 mg/L FE T VCECARAE R [T LI (B iFRs



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

BO15%M O FakRAc B A FIbR AR . 360 3N

(Matrix Effect, ME), i+HEARIIT:

S

E: m
(s

s

~1)x100 (D

KF:

E——3 % (ME);

S, —— AR I BARE KA A

S, — BRI K A4,

24 ME N-20%~20%F, 7] L2 .
123 LC-MS/MS #m| £&4
1.2.3.1 ARG

o FE: 5 Shim-pack XR-ODS IIT (50 mmx
2.0mm, 1.6 um); JiaNAH: 0.1% R (A) -2 (B);
HUE: 0.4 mL/min; FFFEAFL: 1 pL; H5E: 40 °C. £
TERLEEBERFERS: 0~2.5 min, 5%~30% B; 2.5~2.6 min,
30%~5% B; 2.6~4 min, 5% B.

1232 it

WA 3.0 L/min, TS 10 L/min, IS
10 L/min; &EFREERE: 300 °C, INaSRE:
400 C, BiyAFRERE: 250 °C; SR ESI &1k, IE
PR 2 NI (Multiple Reaction Monitoring ,
MRM) #io KRR SR SR 1 fos.

1 RIRRZRIBOEA NS
Table 1 Mass spectrometry parameters for the detection of cyromazine
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Fig.2 Effect of volume fraction of acetic acid on recovery of
cyromazine
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Table 2 Linear equation, correlation coefficient, LOD and recoveries of cyromazine in cowpea

EHE/%(RSD/ %, 1=5)

R KM FAE % %% LOD/(mg/kg)
0.010 mgkg 0.10mg/kg 0.50mgkg 1.00 mg/kg
KB y=1641613x+2432  0.9999 0.001 82.8(5.7)  788(1.7)  77.5(1.8)  76.2(1.0)
lemﬁ 2.3 WSRO G AR E NG
400001 IS AR 00 T Sy AU A T R R i R 5% B 4
E 30000 | M, SEREIR, KA 25 W, A EL] 22.3%:
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10000 | b P 0.32 mg/kgs bR S IR, AEARELGT 4.5%,
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0 1 2 3 4 YA 1. 1 F13 K
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Fig.3 Extraction ion chromatogram of cyromazine in cowpea
sample
E: BYah CK, b AAMAFAE 0.10 mg/L.
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Table 3 Dietary risk assessment of cyromazine

T e MEEE/ke HHRE/(mgke) PR kIR NEDI/mg B AUiFEAE/mg RQ/Y%
KRB A 5 0.2399
0 A A e 0.138 5
resk 0.0233
S 0.049 5
T2 RER LA 0.016
REFE 0.091 5 3 vE (%) 0.274 5
RERE 0.183 7 0.32 FREAE AR B 1E 0.058 8
MK 0.0103
KE 0.0457 1 ki 0.0457
-39 0.003 9 ADIx63
ECES 0.079 5
W3R A 0.026 3
A 0.023 6
BT R 0.030 1
A 0.0327
FHdhih 0.008 7
. 0.004 4
B 0.012
#h 0.009 3 FE () 0.027
Aeit 1.028 6 0.406 3.78 10.74
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Fig.4 Dissipation dynamics of cyromazine residue in cowpea
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W91 5.0 F1 7.2 do Fu 2GBTS A 4408 F
RIEFEAESL AR 008 4.65 d CBRFD A
3.87d GREFD; skeBS 100 7RIS LW
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SCHRFIRTE ) K i - 3 BA 25 SRAH I

3 g

AR QUEChERS-VBAR 15 AR BT 1 i 43 B
ST ARG, @R EUA R B ORI A
FERPR ML RFR RS, B8 T K MEAR 24 K W Jre
A3 A b IR A I e R . R fRIAE . PR, HERR,
LOD 4 0.001 mg/kg, LOQ 4 0.010 mg/kg, 4 NI
KPR R 76.2%~82.8%, RSD A 1.0%~5.7%.
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