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Uncertainty evaluation for determination of cyromazine in animal foods by
high-performance liquid chromatography
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ABSTRACT: Objective To evaluate of uncertainty in the determination of residual cyclopropamide in animal food by
high-performance liquid chromatography. Methods The sample was repeatedly extracted by the mixture of Trichloroacetic
acid and acetonitrile. The supernatant was degreased with n-hexane, and then concentrated by rotating evaporation in a water
bath. The mixture of trichloroacetic acid and acetonitrile was redissolved, and then purified by a mixed cation exchange
solid phase extraction column. After separation by an amino chromatographic column, acetonitrile water was used as the
mobile phase for isocratic elution. The residue of cyclopromazine in animal food was quantitatively determined by diode
array detector and external standard method. According to the JJF 1135-2005 Chemical Analysis Measurement Uncertainty
Assessment and JJF 1059.1-2012 Measurement Uncertainty Assessment and Representation, the uncertaintygenerated during
the entiretesting process includes weighing, standard, standard working curve formulation, standard curve fitting, sample
measurement repeatability, instrument and standard recovery rate, and the uncertainty introduced by each factor is calculated,
and finally theexpansionuncertainty is obtained. Results When the detection result of cyromazine in chicken was 19.8 ng/kg, with
an expanded uncertainty of 3.2 png/kg. Conclusion The main factors affecting uncertainty are the determination of standard,
samples, the preparation of standard curves and the fitting of standard curves.
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W, &4 KM, J8TREARFETRZ, HiE
BN EAE SR I XGH B B B A 2l R 7 I 25 Lk A AR
A R A SRR SE A g, AT A 2 A AU H .
N R e L S B NS E N 1 BRI/ R NR T S i S e
B A A R EEE . SR, BEEFSCRIRA, HiFRSE
MR TN &R B —E S0 E B AN, SN EETE SR N AR
WA= RS, TR H o pHE s RS SR, T =8
TR ARl e, Ja il (o FH 390 2 R AT 3 Skt G 245 ) 5% B8 1)
Ko AT RS TR R AR R AN S AR A
e B0 R G R TR R A S £ P R R A AR Y B
3K, GB 31650—2019 (& B2y sk Ml ) e
BINLA . HEWG . . B RN AR AR B IR R 0.3 mgke, &
ERINLA . BEWT . EIF= A H RS R 5% B B A 0.05 mg/ke

H AT sh et 5 A IR DY R 5% B ARSI ik R R
WAR GGG L 7 SR T sh i IR I e ik BR R A
AW BEPE R WP IR AR D o ANHA 8 BE S48 i A7 7RI iR 22,
XA E R, (WRIIZS R HERE ., &
SR A S AR bR . ASEIE BEA/ DN, AR A I A T i S
A P A g SO N A S A S O e B
Bl A ST Bz —, AT IS, SR EA R E PR AT e
20 e 25 RN R (T i, AT ORHA S B ROV, RS
2 R AR VR R T SR o AN R R I R T A S 2k v
Gy P UN SSRGS R A TR o e i = W 7 o R L
B b I AT B S

AWFFE R GB 31658.12—2021 { £ % & EF MY
PR A HRER D SR A B A0 I R R R ) P B R
AR ks M b B PR T A R AR BE AT I E . AR
JIF 1135—2005 {fb2& 0l A8 2 BE TS ) A JIF 1059.1—
2012 (M EAHEE R SRR ), SEALE TR =41
BRI E W ZMA TN TR, SE R R mRREE, N
AL RN W28 LA ER PR T A S B %K
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1.1

N (L0 99.90%, JLHtiRMBHARRARD; HEE.
WG, IEC K, 3Rk, O, CR. UK. =R (4rirdd,
FE 25 L AL A AT R A5 0.45 um PTFE JEIE (RHEIERL
A RAFD.
1.2

TR TS T2 B A B (60 mg/3 mL, JbatiR AL
HBRAF]D; LC-20AD AR CGis A BRSSO CRTINAS
HAR S HA H]); PS—10PH i1, BSA822 17K (J&it 0.01 g)
(AP Z IR ABRA F]D; XSR205DU ML FKF (ki
0.01 mg, MRS — FCF ZXE5H FRAF); EFAA-DC24—
RT ZWAL (I Se B A BRA D5 Milli-Q 1Q 7000
AR (L BRTE TH ARG RAR); T25 #kie X3 i
B (RSB IR/NT]); VORTEX-5 W iEiR A 2% G 1T
HAAR DL RASCES 38 G BR 2y 7] )5 Sorvall ST16R B0 HL (36 [E 5§
BROCHRBHE AR R-215 B 28 KX (B2 B BRA F));
Agilent ZIEAE (250 mm x 4.6 mm, 4.5 um, FE[HE Agilent A H)),

HEBRFREL 10.01 mg RPN ZAREARE S, BT 100 mL A,
FCERRBRRIT eSS, MSRITTERE N 100 mg/L IR E %
BRI
1.3.2 AREIAER

FH 1000 pL BRI 2S£ HL 900 uL ZJfE, FEH] 100 pL B ids
FEHL 100 pL 100 mg/L MIFRMERE £, IWBETRST, 135 10 mg/L
MR RN, 4331 R 200uL ) EE M #R A2 L 20, 50, 100, 200 puL
1 10 mg/L BRI, 20, 50, 100 uL B9 1 mg/L B EI,
A4 3 1000 pL (B AFEL 980, 950, 900, 800, 980,
950, 900 pL YN, WiEiRS), 4%]0.02. 0.05. 0.10, 0.20.
0.50. 1.00, 2.00 mg/L [H¥RIN 2 Bebrifi 25
133 HHRER

PRI IR AE 5 g ORI 2 £0.02 g), BT 50 mL 5.0 4%
L, M= - ZAEHRBOR 15 mL, 75 Bl A g,
LA 5000 t/min #.0> 5 min, B EEW T 100 mL <-4, 4%
BIN=E W - CIERBOK 10 mL, FEEERE 1K, 57 L
W, IS %E 30 mL, $E# 2 min, #E 22, WETZERT
100 mL 3L, 50°C KT 75 & 2 1 mL (Rl Has
Bij 1R, % 2 10 mL 208 85048 T FRPR IR GERS OO 2 I,
Bk 2 mL, A3, LA 10000 t/min #5.0> 5 min, B,
%Mo
134 H3AAL

[ A AE O AR YR P I 3 mL FI7K 3 mL 164k, B4 e
e, FEHNHE 1| mL/min, KRB EE3 mL. 0.1 mol/L R A
W3 mL, /K3 mL FIHEE 3 mL #kyt. 0T, FZUK B EEA TR
5 mL PEML. WCAEVERIE, F 50°C Z AT, AW 1.0 mL
VERRARATY), TRIE 30 s, BEAITNE , SRR ko U,
135 &Eim

iR . Agilent Z A4 (250 mm > 4.6 mm, 4.5 um); i
1.0 mL/min; #Eif: 35°C; #FFEEE: 10 ul; WhAH: 2 @ K
(98 :2, V:V); Ml : 214 nm,

1.4

ANHE BRI A (1)
Yo C, xV; xV,x1000

V, xmx1000 )
A X——FE T IR E RN & i, pgke; C—HnifE
R TR T R S U, ne/Ls 7, PERCRARFR BB,

L VS AR, mL; VTSI
B, mLs m——RBERRRL, g,

2

2.1

AN DN 3 R P A BE ALK, B 3R SRR 1) 2 S B A
B L, MR e R R R S i R PR TN A I 45 AN 5 E Y
RIEFEA : (1) FrERRTIARIARIERE u (m); (2) Frillihe
IR N R R E N R T A AT E L ue, GSAREY) A B i1
ABEL u (C), P TAERMAIEHFIAATER u (C,), K
Jidse/N — BB b TAEMMZR " SRR BE R RS A A
BERE u (C), BN EREEVESIARATEE v (X, FEK
FEFEALGIARATE L u (LC); (3) bR IS | ARAH &
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J:E u (R) [7,10,17—18]O
22
22.1 BB E I N ARFAT R R ZJE 1y (m)
a5 A A E B EEORIE T R i dl . K
KAZEFNIF IR, FEIEF RS FARE, nTLAZBEIE J 7 A
s, HEFIROPIER IS, FREMIRECH £0.015 mg, TR
#H +0.05 mg, AT AT AT 2 AR I e, H
—kE R, 5 TUCRFEM T, FRIBY A0, THERR A
ROl AMAHE AR (),
2% (0.052 + 0.0152) 2)
u(m) = 7 =0.043 mg

bR S FREE RN 10.01 mg FIRERFRE T 5 g HIARXS A

fifi B THE A A (3). (4),

u () =1m) 0083 mg _ ;501796 3)
* m 10.01 mg

u (my) =40 0043 me _ 0000086 (4)
m, 5000 mg

PR PR | AR AN E BE AN A (5),
Uy (m) = ulm) _ 10.004296” + 0.0000086” = 0.004296  (5)
m

222 FEMRAPIRA R RRE R E 5 NARSHARE A L 1, (C)
(1) PRUERIAR BT ERE u (C))
FHPRYIIE S 0T 45, ARdE s 4EE R 99.90%, FiREd45) 7040,

1

PR B Ry £1.0%, RHF k=3, WMDY R &
EHEmAR (6),
1.0%
C)=
u( ]) \/5
DUBR R AR AN B A= (7),

u (C)=E) _ 038% ) hog (7
VTP T 99.90%

(2) FRUET VRIS AMAHERE u (C)

H bR AR R T A5, I B S A B S B R
AR 75 BB I AR RN PR R B AR 4k, 1920 BRAEAE 2.1
DR, REE. KRR Bk i A R 2%,
FeA S k=3, BRI AR R AT M P2 e 2 S
B, UG RYIREE—MRAE (20£5) °C, 1E 20°C K Z SRR
Ak BN 1.37x107°C", 8 K T 0l Ak B B 1 1 BB ik 2R
1.0x10°°C™, R M PR HEELRE (9785 f 7 |2 (A RS A 2 T R 7 57
PRBVASAL, HesI o0 A k=~3 5 257 A 2 B i 1o 75 fat
Tk B RSV RN B SRS Y, S LFE 1 RIS 2.

100 mL 28 HHH e 2 A BUAIR S BORBE I A L (8),

sy [ 2 2 2
U () =u” +u,” +uy

=+/0.000577% +0.000200° + 0.007912 ®)
=0.0079

=0.58% (6)

Table 1 Uncertainty analysis of volumetric bottle during the preparation of standard solution
ALALE R RAZE W T BRI B (mL) AN AN A B
FHE S AR T +0.1 mL B 0.058 1,=0.000577
100 mL wEM — — 0.020 1,=0.000200
LS +5°C NE) 0.791 1=0.00791
2
Table 2 Uncertainty analysis of pipette during the preparation of standard solution
AU B BHUAR(UL) KA HEHEF BRI E 2 (mL) AR BR A 2
1000 pL B 2 980 +£1.0% NE) 0.577 1,=0.000589
1000 pL B #R 2 950 £1.0% NE) 0.577 1s=0.000607
1000 pL B 3 900 +£1.0% NE) 0.577 1,~0.000641
1000 uL B 1 800 £1.0% NE) 0.577 1,=0.000721
200 puL BB #y 1 200 £1.5% NE) 0.866 1=0.00433
200 pL B AR 3 100 £1.5% NE) 0.866 1,=0.00866
200 pL B 2 50 £1.5% NE) 0.866 ,,=0.01732
200 uL P AR 2 20 +£1.5% 3 0.866 1,,=0.0433

FEMLAR T I ARIARRT G B E BE an AL (9),
u, (%)= (u42 vul +ul u” gl ) gy )E

= (0.000589” +0.000607* +0.000641> +0.000721> + 9)

1
0.00433 +0.00866> + 0.01732% +0.0433%2
=0.048
T A5 B AR U 2 0 i 32 R TP 5 AR AR R AN 22 3 an A =X
(10),

urel(Cz)a/[u,e,(ﬁ)]Z +u ()] =+0.0079° +0.048" =0.049

(10)

(3) R/ — i 40 bl AR 2R A3 e v i 5 72
FINBAHEE u (C;)

XTBCHII 7 AT B bR R ) TARR ™Y, I PR,
INATER PN g Y W T AN 3 B, ARR ISR (ng/mL)
AR, VT AR N AL FR AT RN FR N R [R5 e L AR
PERIDCREL () 55HN3E 3 .

PR AR UL T LR B 7 Ry Y=aX+b (b N
P, a ARPR) XTPHMERE ST 7 IREE M E , AR 4,

FruEh £ Bl S i 22 TR~ (1),

st \/ZH[A —(aC +b)]

n—-2

(11)
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AP A4 PRI e W T AP IE s C ARl RN
PR, ng/mL; n AFRAEE TR E M B KEL ORLF 0 49); a
RAREIN R b AR LB, K 2 FEk 3 Ry
BIRERA (1) A, BHIRNEER S (4) =1374,

3
Table 3  Standard curve data and processing
trifeayy TR g, e 4,
ng/mL)
20 2175 2589
50 5023 5532
100 10724 11104
RN 200 22214 22538
500 51659 53832
1000 110224 111328
2000 227543 227890

4
Table 4 Standard curve data and positive sample measurement data

FILEY R *Hﬂ(%ﬁ?ﬁ PRl FURKE g
A (ng/mL)
(ng/mL)
11286 100.26
11243 99.87
11286 100.26
RN R Y=112.57X 0.9994 11370 101.01 100.25
11181 99.33
11118 98.76
11514 102.28

B/ N RBAUBTIE TAEI LS I AR E BE AL (12),

u(Cy) = 5(4) \/l+l+ (C-C)

A4 _ -ty (12)
a P n Zl’;l(cl-_c_s)z
Xl S (4) FhREM LA PRI a BRI, PRy
K BERE SR C B REL, P=T; n RobRfe v o s,
AWRFT R 7 AR B AR VTR LN 2 IR, n=Tx2=14;
C 7 FHPERE N E 29085 Cy Sl 2 90 o V2 YA T 25 vk
_ " Cy
EL*F, s:z: e
W FI R BRA A (12) AR PT35I R R
u (Cy) =8.3581; DI/ T LA bRiE TAEMZE S | A IR
FRRFEXT A E A= (13),

0 (C) :@ —0.064

(4) BESIES | AT ERE u (C,)

ORI T MRS ARSI B u (X)

MRS A b, BEPUEON 5 A B ARE R, SRIETAE AL
AR . EA IR FERI SRR EH R P, 92k
T A FORHE VAL . FRYERE S TP IR ER 7 I E
SRR S R R S i I S,

Hi e 5 AT LIS S PR AR S b 7 WORE S R A0 A S 2
X . WRifERZE S (X0, BERMNRAAZ (14) F1 (15).

iJr%ﬁn%imiﬁEﬁ%IAB@(M)MET@M& (14),
S(Xx

Nzl

(13)

u(X) = (14)

THEAE S A2 VES LA RYARRT B E B an s (15),

U, (X) = @ =0.0048 (15)

QR B AT A BT ERE u (LC)

ASBIT T RS Doy 5 1) R BGRRH E3EA, p ACARIE1S
AR LE 1%, LIIYLINAT, =3, WERORAR G
G IARAHE A (16),

u(LC):%" =0.00577 (16)
T BORAR A TE AT AR AR AN 2 LA (17).
U, (LC) = % =0.00029 (17)

LR LTS, FRAETIIEE S A A AN 2 B AL (18),
urel(C4)=\/|:urel(X):|2 +[u4(LC)] =+0.0048" +0.00029° (¢

=0.0048

I AT BRI A b PR P 2 v 15 R 25 5 | A AR AN
EEIAEL (19).

1, (C) =~/0.0058” +0.049> + 0.064” + 0.0048> =0.081  (19)
223 MARELEF| NG AR ARE A B 1, (R)

SRR, AL IAR EDEOCR A R BT AL B RS A
ARVESI AT E B . ARG AN 25 pg/kg FRPT 2 VR bR
i, 7 KA ) R IR R R 6, WA IS SR v
A= (20),

n —\2
Xi—-X
S(R):,/—Zle( ll ) =12 (20)
n—
TR R E AR (21),
S(R) 0.45 (21)
u, =—=-=0.
NG
PRI AN E BE A (22),
Uy (R)=@ _ 045 _6.0048 (22)
R 932
6
Table 6 Results of recovery rate added standard
e G JARPIECR REXERERZE ABERE AR
WRIE (ong) (%) %) %) R
1 19.72 90.5
2 19.75 92.2
3 19.93 90.4
1.2 0.45 0.0048
4 20.11 92.6
5 19.86 93.1
6 19.37 93.6
2.3
A A AT E BN A5 (23),
Uy = \/I:urel (m)]z + [urel (C)]Z + |:urel (R)]z (23)

= /(0.004296)" +(0.081)’ +(0.0048)" =0.081
BAL SN T k=2 CEARIXTE N 95%), WINR 45 R i3 A
i BN A (24),

U=Xxu,,xk=19.8x0.081x2~3.2 ng/kg (24)
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Table 5 Repeated test results

o Jo i Y i FEME AR 2
FRNIESD 5% (oml) (eke) (ke (hgke)

1 100.26 19.72

2 99.87 19.75

3 100.26 19.93
SANISE =1 S 101.01 20.11 19.84 0.25395

5 99.33 19.86

6 98.76 19.37

7 102.28 20.09

ARG SR FH 1 2 TRUR € 33 32 X 8 PR+ ) B D R AN
BEAT T 4007, 13500 RASH 2 B 3.2 ng/kg (k=2), ANHARE i
Fbas SRR, FRUEMI &L 7.1% . ARk s 5 L 60.3% .
FRAEM LA 5 L 78.7% FIRE LI & A7 HE 5.9%, mdkfF i, 4x
WEPIITT . AR 2RO L Ao i 2 UL 5 R ) 5 X 0 5 i
R, BRI v B A LA e RS 5 SR v 1
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