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Determination of Cyromazine in Animal-derived Foods by HPLC

Hiroshi HAYASHI*, Kazue TAKEBA *, Tomoko KUSANO™, Keiko USHIYAMA*, Miho SAKAMOTO*,
Maki KANDA*, Kyoko IGUSA *, Taka OSANAI and Akihiro IBE*

An analytical method of insecticide cyromazine in milk, chicken muscle and egg by high-performance liquid

chromatography (HPLC) with photodiode array detection was developed.

Chromatographic separation of

cyromazine was performed on a C18 column (3 um, 4.6 mm i.d.X75 mm) using a mixture of 50 mmol/L

ammonium acetate-acetonitrile as the mobile phase, at 40°C and at a flow rate of 1.0 mL/min. Cyromazine in

food samples was extracted with 0.4% metaphosphoric acid-methanol (1:1). The extracts were cleaned up with a

cation-exchange cartridge, Oasis MCX. Average recoveries (n=5) of cyromazine from spiked food samples were

73-84%, the coefficients of variation (C.V.) were 1-14%, the limits of detection (S/N=3) were 5 ng/g.

Identification of cyromazine was performed by liquid chromatography-mass spectrometry (LC/MS)
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dE{E LC/MS

I C & IC

vavw U, )T UV AT 5 R BRI
T, &8, BENBXOZOEDONTEOHAE R OB
FRIZAWOBN T A BB LI UORBAITH L. "D
IR R A L T TOAEEREZEI B, R
BAEEREERT 5. ERAETERh o s F 7 Zi{kic &
LRERBIERATH DD, IEHERTZZ2WIRILES SIS
LT, MWEEEEZFELTND.

FWHAEFEL L LT uwY UL, EBRNTIEER 14
12 A 20 HIZ, #, BA, FEA, BINCKREEEEIE
ESh, BEEK7 o~ 777 (HPLC) %AWk ¥
RBENERENTY . LL, ZOESE IOERRR
B, BEIWCERT2EME Y — Y vy P olliEn v
MZE-oTiE, +aREIERELNRWNGERH DL &
RS, PR ISFELAISHFTI— ) vy PDr Y
N ESZOFEEZITIC WRBIEN RSN @Ak ©
3)

VA Y U OREEEENRE S 2 STy, B
FRNOFLEE TIHITHRA S D AR DT u~ P v & 00
TOMENELIZZ LD, BAEICE SO CRMNEILE
BREA{T-o72 & ZAEINRIZ50% U T THY, o TE 5
R TR T. Z22°C, BEINEDORY 37 - I AR

W, BEFHLAT— Y >, EHRES JOVHPLC S5
SOVWTHHENZTHR LZEZ A, BEREENS SN
FOTHET S, F72, a3 BAB L OB
BREEEBIRESINTWND I LN, ZNLIZ2NTO
KOSWEDTEHOREMEIC DWW T BB L. E51C, #H
Kb va~ PR SN BRI, SEEiks v~ b
757 RSN (LC/MS) X AHEREENRVAT
B D, LOMSIZLBHF DY r~ Y ORESME
WCOWTHMB LD THhE THET 5.

B A E
1. &M
HOEN THRO A, HBA, HBINB L OHEN O
ALEE T35 CHRER L 72 B Rl % v Tz,

2. HE

FEYER - FehiE TR o e~ (B 99.0%) %
fEH L7z,

TEAVAIR : v r~P 0 10 mg & A X ) — /L CEiEL 100
mL & L72bOFERER (100 pg/lg) &L, ZhE#EEE
hF AR L CREME IR & LTz,

Brg o8y« BT : 04% A Z ) VBRIAIE-AZ
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—L (1:1) ZHEFRRL, A XV UBOKRY 7 RE
DD, HOUDHIRET 10CIZHA LI b D%
L.

50 mmol/L UV »FE#E#ER (pH3.0) :7.80g DU U iE—F
MU U AEFEEK 900 mL IZIEMEL, 50% U EEHWT
pH 3.0 ([T L=, ZRAKZMZT1,000mL & L7,

50 mmol/L HEEET &= LA : 77.08 g DEERET > &
= AERBKTEMLTL,000mL & L, Bro—RAEA
TATIVALT LT 4V F— (045 um, HPEEHKR) T
HBLIELOEERE (1mol/L) & L. ZhiBEEARZEK
TR LT 50 mmol/L FEfET &= L¥RIK L L, BEIH
WZfEA L7z,

B — N U > FREEYERS A A AT HA T — R Y
v ¥ Waters ! Oasis MCX (FE3 A #: 150 mg) Z A L7z,
A K 7 —)3mL B ILOZEEK 3 mL CRTALER%HEH L.

TEh=RMU, AX ) —)LEXOREKITHPLC 7' L
— RDObLD%E, FOMORIITHELL & H -,

3. K&

mEEE s o~ s 757 BHEERTR LC-10Avp ¥ A
TAEHEH L.

EHRIR s v~ N 7T 7 EEIHTEEE  mEiRis s o
~ h2Z 7 & LT Agilent Technologies # 1100 >V — X%,
B ey #iE & L C Thermo Electron # Finnigan MAT TSQ
7000 ZfEH L7z

RE S 2ot ELVIS EL 2 iz,

REVF AP — : IKA Works .. ULTRA-TURRAX T 25
basic Z A7z,

WA O © N IR TR LX-130 & vz,

AT VLT 4V Z— : Whatman & AUTOVIAL 5 F A1
QAT VLT 4 0F— (045 um) &AWz,

4. HPLC BIES&H

M H T b & A RS Capeell Pak C18 MG (3 um, 4.6 mm
i.d.X75mm) , BEE : 45, EILBLOBEAOLEA I 50
mmol/L FEfET »E=U LEIK-T 2 b=k UL (49:1) %,
HINOE AL 50 mmol/L FEEET - E=U AEIK-7T & =
MUV (97:3) HMEA L7, W : 1.0 mL/min, » 7 AR
JE 2 40°C, BUBHEAR 50 UL, MHIE 7+ NE A A — KT
VA A L, BRI 240 nm 246 L7z,

5. LC/NS RIE &4

D 8F&EERIOI T ST b7 L BEREN
Capcell Pak C18 MG (3 um, 2.0 mmi.d.X75 mm) , BEH
:50 mmol/L BEFET v & =0 AVEIR-7 2 =k UL (49:1),
Pk : 300 pL/min, # 7 AR 40°C, FEHEAR 10 pl.

2) BENHEE 41k : BSI, positive, A4 AT
L—BE  45kV, BEEARIEE : 350C, =4 —A 4>
:m/z 167.

6. HMERBEOFR

FLOBAITREL 5.0 g, BN OBEEITMIEE IS —k L
7eth, D 5.0 g, BINOBAIZINOF A R & BEL LI-#,
ZD 1.0 g% 100 mL L& ICRHEEL, 04% A XU BE
W-A%7— (1:1) 35 mL #0x, L 58 (43, &
LOBE) FFRET AV — (BA, BINOHE) %
FWTEEL L7214, 3,000 [Elis,7 45 C 10 53l O L
7z. EEEMHBEASE L, Oasis MCX 71— kU v JICAML
7. 20— v P% 50 mmol/L Y o ERFEENK (pH 3.0)
A X —/b (1:1) 10mL B L O /K 5 mL CIEKRES L
7ok, 28% T V=T IKR-AH 7 —v (1:99) 5mL TIHEH
L7, ZOW%MIRE 50 mL k& ICHY, n—& Y —x N
AL —#—"T40CLL FCRUERE L, 242 50 mmol/L FE
BT =T MRIR-TEZ h=hUJL (49:1) 1 mL 20X
T3 NBBERAIE L%, AT LT 4NV E—ThHl
L7=bDERBRAERE LTz,

7. BREROIERK

vu~ YU OERERIE % 50 ng/mL~10 pug/mL OFPHT
FARLL, 50 uL % HPLC IZIEAL T/ r~ h T ADYE
— 7 R O MR R EmAREIC X 0 R A R LT,

BRBLUER
1. HPLC AIE&HDRKE

WAEOBRIESRMETIX, #7 2FEAIE LT CI8 (3.0~
6.0 mm i.d. X 150mm) , EFHE LT 50 mmol/L U »FefE
B (pH 2.5) -7 b=+ VUL (49:1) #HWTEAIET S
ZEMIRENTWD. W H T LT Capeell Pak C18 UG120
(4.6 mm id. X150 mm, E4ER) ZHAVTIr~ D fEY
WROMEZEIT-T2E A, E—FBRNEL v —TF 7%
v—rpra~w I ARGELNRhoT. £, vavw
O UREERIR 2 WO LT AR EEE T, BEMEOR S
LE S EHAETHFARBO~ N v 7 28— &
DIFBER ARt Tholz. EHIZ, yavwYrimitiEn
7256 D LCMS IZ L HEDBEOFIMEEZZE L, @ L
THIATRER BB ZRAT 2 L. kDX o7k
HH ) SBEARIE 50 mmol/L FHERT > T = AIRIE-T &

F=hUMRBKZERAT 22 LI
ZOBEMERNCT, BHINATH DRSS 7 A
(L-column ODS (4.6 mm i.d. X 150 mm, {bZ4E A2
HEHE) , Imertsil ODS-3 (4.6 mmi.d. X 150 mm, ¥—=x /L
A T A) , Chromolith Performance RP-18¢ (4.6 mm i.d. X
100 mm, Merck) , Capcell Pak C18 UG120 (4.6 mm i.d. X 150
mm) , Capcell Pak C18 MG (4.6mm i.d.X75 mm) %) % M
WTC, vrvVror—2BRELFAL~ N v R E
OMAESEEZEICONWTHRRF Lz, ZORKR, Shh 7 4T
1%, Capcell Pak C18 MG Z W= ER3 b - L b B — 27T
KRNRBFRr v~ N7 T 835607, £72, BE#HEOT
T b= b U BEEIZOWTIE, 1~10%D#FH TE(L ST
RSB 2B L2 25, T h=b U LE 2
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% DGENFHLFEI O~ N v 7 AE—7 L OSBER REF
Thol. ok, BINTBVTEX, ZOEETIE~ M) v
J A= L OBEERRTSTH o2, BEEORS
% 50 mmol/L FEfET v E= U LRHK-TE F= R UL
(97:3) & L7
REIOEARE, ve~v Y rORBRERL Y- BIRE
EELTS0uL & L7z,

2. HBRAROAZEDORE

1) EfEmEA—FY v OOER BEIECIIRERA DR
FeMER A A v 28R 7 — R U » 1213 Bond Elut SCX 23
AEhTELY, Zob—1tY vV TiEilEr v FEICEK
HNTYENRREVZ ERFERH I TV, EXELHLID
=R v PERAWTTHEREIT o7z & 2 A+4r72EIX
BNESNRh-o Tz, £72, U UiEsbEHR AR o A
DEICHFE Y 2B T2 &0 ol-. 22T, [FUEEE
WA Ao 2 A T ORMREEH L7z Oasis MCX 1 — kU »
AW TEICRIZOW TR Lz, T OfEER, RBIY
|3 Bond Elut SCX DA1% 25% T o 7278 Oasis MCX D
BAIE 64% L FES . £72, Oasis MCX DB &35k
0y RENDRLSZE LZERER G L, HEED HAET
TeNWZ Enboolicd, BHHOBEMEMHBI—NY v
1213 Oasis MCX Z W THIFET 5 2 LIl LT-.

2) BHEDEE OasisMCX I — MU v DICEH L2
Tk, EHIRICOW T H R Lz, @A CHERA SH
TW5 100 mmol/L U VEE =0V U AEHK-A % ) —)b
(1:9) &IRBEMESA A RBURZ AT 2BRICEF NS
N5 28% TUE=TK-AX J—/L (1:99) 1D THEg
WEt L7z, Z0fER, v o< 2 oEINEIE, 100 mmol/L Y
VEET ) U ARIE-AFZ S = (1.9) DAL 67% TH
D, 28% 7rE=TK-AZ = (1:99) TIX 77%~ &
WEINZD, WHIKIZ28% TUE=TK-AH ) —)b
(1:99) ZfEH+2Z LT,

3) ‘A /Y - MEABRHOKE 22 ETCITHRF L
FAEITHE, JHIZ 1.2% A X U VBRER-A % /) —NEH
WTHILTOIY R P ORMBINERZITo72 L 25,
FLOFHEIZ L > I T 7 v 7N Y m~ Vv LR H B
NELDH~ N v 7 AE—27 BHBLT 5623589 STz,
A B UERIRIR- A F 7 — LS A SR 0 R R AR
B B oFRcE BRI TRY, AX Y Uik
DIE % T 5 LRSI T OFHEM BT 5 Z & 23
BNTWDS., AT~ A Vv UBRiEY , FLIas il
EV BT HRBEOMEAER Sh TR Y, Rktof
FIZED 04%H DV 1.2%0D A Z U U EEORE O HHE
WRMEHENTWD. 22T, FILRBEHZ OV TH 0.4%3
X 12% A5V VBEOERIC OV TG LTz, £ OfEE,
12% A2V BRI EHER LSl Bl L2 Fo~
FU w7 AE—=271%, 04% A%V UBRIEREER L-5
HITERDENT, F£72, ZOBEDEINERIL 82~86% &
BIFRMETH T, ULz Lns, B 37 - it

BHRIY 04% A XU VEBRIER-A % 7 — (1:1) ZHW5
ZEELr.

3. HhNEYREER

HENLHIY RV URERFLTNRWNWT L EER L
3, AL, BB LOEING, 4F3L13 10 ng/g 38 £ V50 ng/g,
L, AT 50 ng/g, BINE 100 ng/g DIRE T r~ Y
WM UEINRZ RO -, ZOF5%:, Table 1 ITRLIZE D

Table 1. Recoveries of Cyromazine
from Animal-derived Foods

Sample Spl?negd/gvel Recovery (%) *
Milk 10 75.6+13.3
50 734+ 1.1
Raw milk 50 79.4 £0.8
Chicken muscle 50 75.0+£2.3
Egg 100 84.0+4.38

*Values indicate the mean = C.V. (n=5).

, | A
0 2 4 ;s 8 10
B

0 2 4 6 8 10

Retention time (min)

Fig. 1. Typical Liquid Chromatograms of (A) Standard
Cyromazine (250 ng/mL), (B) Blank Milk Extract and (C) an
Extract of Milk spiked with 50 ng/g of Cyromazine.

Arrows indicate the retention time of cyromazine.
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W= Yy OSFEEMENEE (n=5) 1% 73.4~84.0%, %
BRI 0.8~ 133% DFHICH 7=, F/z, BEFDv o
< U ORRHRAIE, $uE L ORI T 5 ng/g, BIFT 25 ng/g
THY, ZhiEvr~YrOTNENORE AR, 210
ng/g, A 50 ng/g B L OHEIF 200 ng/g &+ /iR HiAIRE T
b oT-. Codex HIKE S F6 X OUEA Y BIE O [BREARICH
2 G KER G O T R TR BB T B A R R AR
HARTA] OWEDE, ZNSORMEEICHT 5AE
IL=RIE 70~110%, EEMRENT 20% L FTHH Z &b,
BROWEE LTHETEL/MRAThHoTe. vrvY %
WML 4F3, BAB ZOHBIIOREIO HPLC 7 v~ K7
7 L% Fig. 1~3 TR LT,

4. EIOERZBAE

HORCER N O FUALEL T4 THRER U 72 £ 3L 20 #KIC DN T,
KANEREHA LTy~ Y r OBREHERTo7-. F0
R, WTHORENS b o< DR SN o T,

A

rrrrrrrrrr1rrrr1rr1rr1i
-«—
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B

2 4 6 8 10

C

0 2 4 6 8 10

Retention time (min)

Fig. 2. Typical Liquid Chromatograms of (A) Standard
Cyromazine (250 ng/mL), (B) Blank Chicken Muscle Extract
and (C) an Extract of Chicken Muscle spiked with 50 ng/g of
Cyromazine.

Arrows indicate the retention time of cyromazine.

INLOAELEFIM LSS TRIAEEROBRRO DA
FEHZ m~s DU AL TWA LD EThHoTon, =
NOEDOAFUTITIERE L CWARWZ ERHLMNE o T2

5. LC/NMS TR
LC/MS OBEENZHNWTZ 08 7 28 LOBEIHIL, B8
Tp42 HPLC &1 9EVy, BUBHEALRIL, T4 e ii@E %
BB 10Ul & Lz, LCMS IZX A0 A v 7 —7 =
A AL, B LAY A Ak L= hiEThb L
7 ha AT L—AF Ak (BSD &AL, BRI Rg
7 =% — (selected ion monitor, SIM) EZEH L7z, £
A AT —RIEIARTT 4 72— FEHEH L.
DrOE=H I, Ta b ARy T [MHH]T (m/z 167)
ERRINUZ. ROEE AT, e~y 50 ngg &Ik
MU 2 8 L ¢ LeMS CTHIE L=, D
SIM 7 u< I hb<vwARRT L% Fig 4 IR LTz,
LCMSIZ L BMETIEZL r~ 2 1 ng/g L-LOHRIEM A

NAT"asd
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!
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Retention time (min)

Fig. 3. Typical Liquid Chromatograms of (A) Standard
Cyromazine (100 ng/mL), (B) Blank Egg Extract and (C) an
Extract of Egg spiked with 100 ng/g of Cyromazine.

Arrows indicate the retention time of cyromazine.
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Fig. 4. Typical LC/MS SIM (m/z 167) Chromatograms of (A) Standard Cyromazine (10 ng/mL), (B) Blank Milk Extract and (C) an

Extract of Milk spiked with 2 ng/g of Cyromazine.

Arrows indicate the retention time of cyromazine.

BETh-oT-.

F & O

HPLC IC L2 EERMFO Y u~ D ORI IEE R
L7z, BEE 04% A&V UEERK-A 5 7 —v (1:1)
THIH#, Oasis MCX 2 L, ¥WHIRIZ 28% 7 v €=
TK-AZ 7= (1:99) ZFEMAL THMEIT-7

ST OB 2F Capeell Pak C18 MG (4.6mm i.d.X75
mm) %MV, BEIHEIL 50 mmol/L FFEET & =7 AIRIK-
TER=RNINVEMERL, Bifera~ 7750835610
7.
AROHEDI, AR L OEINCI T 2 RMNEIET 73
%LA b, BEREIL 14% U T Thote. Fio, ROHTED
BHRAIE, LB LA T Sng/g, HWIFT25ng/g TH-
7.

WA OFLLBE TR A S =45l 20 BRikizoW
TV OBEEREEITo 120, vavyidmbs
N oTz.

CRWFIEDOBEET, AR HTEFE R 88 AR =,

(D) Full Scan Mass Spectrum of Cyromazine.
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