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Abstract: The uncertainty assessment of melamine in frozen drinks by high-performance liquid chromatography,
According to the basic methods and procedures stipulated in the Assessment and presentation of Measurement
Uncertainties and the Guidelines for the Assessment of Uncertainty in Chemical Analysis, The main sources of influence
uncertainty were analyzed, and the assessment method for determining melamine uncertainty in frozen drinks was
established. The results show that the results of (0.661 mg/kg =+ 0.03, k=2) affect the determination of melamine
uncertainty in frozen drinks, Uncertainty introduced by the fitted curve, the standard curve preparation process, the
measurement repeatability, the Sample volume, the standard purity, Standard weighing and the sample amount. The
model provides a reference for the uncertainty assessment of melamine in frozen drinks According to it, At the same time,
in the daily detection and weighing, the measurement activities can be used to control the fitting curve and the standard
solution preparation process, in order to reduce the measurement uncertainty, improve the accuracy of the test results, the
compliance of the measurement results is important.
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—HKJ M (melamine) , A%, &EK, &
— P =R E R R E VST, AR TR
A FEIERME L R AT B PtE B ERE2],
FIHAR SRS, WRRRNEARS[3, 4. AL
B, =RENETEERE A BREREM, H7E 330CT
AT AT RO FE M E SR F R BT R, KA,
AR R Baia, JFTERIEE, 6]. T H
HE2EH =REENANGE, SRS TR &S
AR T, IR NI E BT IA[T, 8].
£ 2008 5 = RFEILA LM Y F 2, HIL
A KHEAR R4 LE & A =R 5 0 95k s i
I g1 KRB EE I ZE . B AR AT EEI9, 10].
JUIRE ZE R e R E & PR S &, BiEX S
ROCE KRBT HEAFUS L = BRI A1), 5t
76 R R MR PR £ A i = R U LA R A
rE[12, 13], ATk B AR A = oA DLAR LR S H
I[14]. TE & RATIGE FE b, IR ANf 2 B A2 2 B 1A
R 2E RS E, g R AT SER KRS b
HR -0 B AN 2 P RS AN o S S, A
R KPR g o T I AN S FE VT S8 RERS N & S
A A R A VPN AR, TP B A5
MRS PEESHTREEE . A HT IR R AR K
DA R HER A A R AR T SRR AR . BEE
A ARSI AT R R T B RS 36 TV R B0 5
5, MEN—MRLE . A B IRAE T B RS s i vk,
DU AN 58 B E SRR 22 4 51O\ B S A I 4503 [15] -
AE R NIEE SRR ER 2z —, BlHE =R
Ji B TR e A R R . i T
ARUF[16]. FREGE[L7]. 5KBI18]. BRAKHG[L91E/ 7T T
Wik b = RENE A E VP E, BhAKIE[20] F i [21]
ik ER[22] 2 AR [23) 55 W 7L T 4 A = SR F A € 12
Y, ZHEA[24]. #225[25]4 0 58 1k dh = B EU%
AHE BRIV, AR ESTAEI A = B EIEAH
SEFEVE AR . ASCHE JIF 1059.1-2012 (& AN &
FEVEE 5 R) [26]F1 CNAS-GL006-2019 (fk2E4#r
HHORH S FE IS R RS ) [271008 FIEA I RIFE
XoF TR G RE EE TE E VA VR AR i R = TR AT A
SEFEVEIE o 853 AT AN BE SRR, AT DU SRR AR
SR AR R R R B, S R E, (R
TIEI 5 45 A v B 14 [28-30]

2. PRl S 5k
2.1 PRI RH]

AR (D s = IREUEhRiE L (AR 99.44%),
g S R I AR A E s R (EagkalD Py
IR (R R AMRAR; O (Eiga) |
RO (akal) , PRI RERE (B HOE
IRAT &K (8N 25-28%) . R, A,
LRSI R A A IR A E s PR (B FX)
BAD . RS RHE R A IR A F . BB T2
5] 4 2 HOOAE 5 I R BB R A 1) SRR 20 - — L B2 v
%%, 60mg, 3mL, FIGRBEMHRAA .

2.2 /5%

U3000 72 R 65 CRRBR K Thermo Wkl i
SO SMEN S © RUSRIR S, WO, Ak
0, HEik.

2.3 &
2.3.1 PRUERRIECH]

ZRGEARAERE & (1 mg/mL) - KSHIFREL 0.1 g
1) = R FILhrAE S OffE] 0.01 mg) , A 50% H 2K
AR E AT 100 mL A&

= REREhRAEF AR (100 pg/mL) - YRR L
R = RE AR UERE % (1 mg/mL) 10mL, i 50%H
B € 224 100 mL A& .

PrfE R B AR : #EHf 23 A EL 04 0.2, 0.5, 0.8,
1.0, 2.0 mL FrdErFIEE (100 pg/mlL) , FARFRZ> %
20% F VAR R IR e A 2 100mL, brifE TAERIRE
43514 0.0, 0.2, 0.5. 0.8. 1.0. 2.0 pg/mL.

2.3.2 FESh AL
FREUET IR AR AR EE 15.0 g T 50 mL F &l
H, ARAEO NN 15 mL 10 g/L =& LB, 1’

5], EEFAEHEEL 20min, FEAIIA 5 mL 22 g/L ) Z BRI
W, 10 g/l =S ORI BT ZS, A G FFE 30min,
FyedRituE. 2NN 3 mL FEE 3 mL /KiE Ak [EAHAE
HORE, #ERAFZEN 3 mL Y8 2 AR HE B IK A
3mL KA 3 mL FIEE#MGE, #EETE, H 6 mL &t
PRV e, WCER BRI . YRl AE 50T T AR
W, FREEYIA 1 mL WBhAHES, WEEA 1min,
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24 BEA S R T = RN E B PR E

28 0.22 pm JERELJEfE, Fr BALIE .

2.3.3 &t

it C18 A Chif% 5 um, 250%4.6 mm) ; ish
AH: ZErhER (O AIFRER 2.02 g BEFEEIREN 2.10 g A5 TR,
F—ZKIEMRITE RS 1000 mL) : 2 f5=90:10; ik 1.0
mL/min; R 240 nm; BEFEE: 10 ul; FEIE: 40<T.
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PIFRFER, go

RIRE i 25 ER R AT Y, 2B s m, 4

X
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Table 1 date for standard curve of melamine

RHERBIRE (C)) /ng/mL 0 0.2019 0.5035 0.7906 1.0026 2.0014
0 16.7073 39.7628 61.7137 77.9202 154.2693

PRAEFIRNAE (A 0 16.8026 39.8257 62.7347 78.5511 154.1058
0 17.2007 39.7730 62.2985 79.6095 154.3065

RS R MR AREORR LR R

) B B > (A-@C, +b))*
SIC, ~Ci)(A ~A] S, =|[F————=0733 (6)
R a=11 ————=76.83861 (3) n-
2(€-C) BRI R I 5 51 o 2 A B P 4
_ _ P =2, knil “*‘”“‘I] =21 El\‘/ﬂ” =18, S 7
#i b= A —aC —1.0145 @ Fir LB p=2, ARAEFRIE K B XK n=18, C, A%HR

- HEVR R = REUL 0T (o/mL) , C, NBRHEVE R
2le-c)a-A)] Coseen (5 ERMBKIENTN (gim) | C, 2 A
S(c,-c) [ 5(a-n) B BT = TR P (05092 LgimL)
‘ ‘ AT 5 B/ — SRR A0 e 2% 51 N VAR
HAE) . @) G, KRMEMEZTEN  progrimimeEy e u,(C):
y=76.83861x+1.0145, #H< R%HN 0.99991.
FRAE MUSE/R AR, R LR IFRE S Sp 92

MRAEH "=
l

o )_s_R 1,1, (C.-¢) ~0.733 \/1+i+(o.5992—o.7500)2

S a P z“:(cj_a_)z - 76.83861\2 18 7.6654 )
j=1
=0.0071ug / mL
FARK AR A 2 B2 - FRIEEANHE 0 222 = 0.0289mg o EH R T 5 W] 5 77 4
U (C') 0.0071 HAr#5718 0.01 mg, RMIBIEIAE, XIEEERER
() = 5 = =118 (8  0.01mg -

C.  0.5992 —0.005mg , WEETF k=3, mAPATIA
(ii) Frvk ik 2R 5 N BRSNS B FRIBRHE AN 52 2 2227 = 0.00289mg - FL T RF-51A

AR = RSN EbMES, RIEIEBHEHEN & o B " R W o E N
aif% 99.44%, T JEAHEEE U=0.4%, k=2, NIFLAEXT

U,(C) =+/0.0289 +0.00289” =0.0290mg  F i — K FUhx

FRIBE B I
{H il m=100.26 mg, 57 & 9L bR b2 R A i Ak d ik
%AQ=$%ﬁ=amwb ©)  PIURFREL I, MR BRI 5 Uy (C) Ho
(i) AR ARSI RO b (€)= Y2x002%0 00 0)
FRAES R AT 2 —RF, BT RTAR 100.26
ok, BEER AR K R VR E 005 mg, R (iv) BRvEEAIRIRA] S\ BT R
WIS, BEBETK =3 . WH KRR T 0 242 2 o B A R R SRR

BERMEF A (RBRE) KAETI NFIFR AN E B2
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AUEFE SN MR UEAT B . LR R EEIBT 2
A5 CAIEHLARRIIK RE0N 1x10°<C, BT iRE
FRAE MR A (V < AT x1x10*) | FCHilbRdE il
LRfFFH 8 4N 100 mL A&, 14~1mL, 14H2mL. 1

A W URDCO Th = BRI 2 L ROV E

0.05%7 x 8+ 0.287%7 + 0.206%" +

AN 10 mL B (EEA A LD, DL 200 L #
TR A5 F2E 200 L, 1000 L 3% #3 # HX 500 800 L,
HHEE 2 FIAL, FRAEvE i sc fld A o 5] N B AR & b
EATEE N

Ut (C) = 1/0'409%7 + 0.400% + 0.613%” +0.087% — 0237 D
R 2 PRI R ) N BN E B
Table 2 Uncertainty results from preparation of standard solution
s WRmL | FaeEsR | mkuwss, mo (o2 i
B 100 b = ﬁ 0380 0.05
B 1 - 50005 i G029 -
B 2 it oo ﬁ 2000877 0.206
B 08 Eg = ﬁ 000351 0.409
B 05 i o0 s o o014 o4
B 0.2 b e ﬁ 0000577 0613
T —r S —r
RHE(8) (9)~ (10)s (11D FHHIFERIEIKREE C 51 NIIAHXS & bR HEA 2 A -
Uy, (C)=u,,’(C)+u,,’(C)+u,,’(C)+u,’(C)
= J1.18% + 0.201%" + 0.0409% + 0.93% (12)

=1.52%

3.3.2 FEbE R 5 NP A 8
SEEGFHE] 1 7k 50 mL 255, 5000 L FEAsAEEL 3000 L AT 1000 L FERgs L 1000 L 0, 45 R W3 3.

3 PR E ARSI BN E
Table 3 Uncertainty results from tolerance process of Sample
N @ Y e
mL BT, k e, mL AHEE, %
S 30.05 0.0204
HEM 50 & L V6 0.0707
T +0.05 V3 0.0289
e 30.018 6 0.00735
B 3 - V6 0.252
B 0.003 V3 0.00173
i .01 0.00408
2l 1 K L V6 0.412
B 0.001 V3 0.000577

B ft 78 2 51N HIARX B BT HEANI 2 FE A -
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3.3.3 HRREI AR EAHEE
BERFRERH 5y 2 —RF, BT RPEMES
e, EHAIEP T AL K feVF iR 25 20.5 mg, SR
S, AT K =30 MR ER S Bk
K%EE%%%LM%WO$%¥ﬁiE%ﬂﬂﬁﬁ
0'12mg=0.05mg, I
s, BEETK=3, B4H3 AFRER

s = =

B SRR R SN B s AN E B :

W) 0.1 mg, JJIX )25

0.0289mg -

&
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u, (m) =~/0.289° +0.0289% = 0.290mg

BRE T i sz br b R ARG (A ol 2 tofke
FEYEZE HE R 5 2 AFATRE 5T &P 34 m=15108.2 mg,
DU L AF X A HE AN 52 JEE Uy (M) N

J2x0.290
15108.2

U, (M) = =0.0027% (14)
3.3.4 FERERER I AKIMEREE
PR
XA g R EE W SRR EAE R, Wil
bR 10 SPATINE LS RAE TR, R 4:

x4 BN
Table 4 The result of measurement repeatabilit

i3 1 2 3 4 5 6 7 8 9 10
FE (@) 15.1028 | 15.1136 | 15.1026 | 15.0537 | 15.0694 | 15.1114 | 15.0221 | 15.0067 | 15.0208 | 15.1081
WE (u/mL) 0.5975 | 0.6003 0.6021 | 0.6022 0.6042 0.6156 0.5977 0.6131 | 0.6014 | 0.6122
455 (mglkg) 0.659 0.662 0.664 0.667 0.668 0.679 0.663 0.681 0.667 0.675

BRI A S g b 22 el DA R DLZE AR A 35 -

i(xi _)_()2
'ﬂ? =0.00781ug / kg

WP = REFE S EHAENT 2 NPT RS
B ME L, X=0.661mg/kg, FIT LA = SRS I &
TGN AR ST bR AN 2 N

U (fp)

S(X)

Swy _ 0.00781

=\Ex§_\ﬁx0.661

=0.836%

(15)

3.4 HH B & AT EA I E BV

BAHEE S EA2). (13). (14). (15)LE%E 5
FE 2 B, WAR XS A BORAEAS I 72 B«

u, (X)= \/umlz (C)+ Uy’ (M) su,t (V)-u,’(f,,)=1.80%
& BbR AN 22 BN

u, (X)=X xu, (X)=0.661mg / kg x1.80%= 0.012mg / kg

crel

F 5 MXARUEAT & E o EIL SR
Table 5 The summary of the relative standard untertainty

TR & IR PP i AEXS PRAEA T 8
Usrel(C) W& 2k A BT E 1.18%

Uzrei(C) b b 2l B Jifa 0.201%

U3rei(C) b SR = B Jifa 0.0409%

Ugrel(C) 1 B KT 0.93%

Uerer(V) FE il g 25 B 2P 0.488%

Ucret(M) FREE L B 2P 0.0027%

Urel(frep) MR =Ria A e 0.836%
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Figure 2 The summary of the relative standard untertainty

35 SRABNRLSROT RIS
P
W k=2, FEMA) 95%, M RAHE N

U =u,(X)x2=0.012mg/kg x 2 = 0.03mg/kg

3.6 ZRAMNELER KA EK
i8]

Tt RO € T VK N 5 V2 R TR

AL
4 g5
DAY IR ity o = SR EUIE I b Ao ot B A2 S 30 i3 47 S

ey I T 2 A ST R 25 AN BE AT TP A, A
R R AN E A AT VRS, R A R
0.03 mg/kg, L& AF k=2, RZMAGIN S, FAH 2 FE 1 32
FORIFONALEIAE RN 2 5] NI E B+ A I 2R ]
AR TINBIANE B D52 R S 5N AN o
FE i BARAR TN E B, 78 H A RS I Ak o
SRS I Bl R AU G i R ROV BC L AR, DAk
AN EATRERE, $Emkies Rulkmtt. bk
ARE . ARk SRR AR SRR 5NN E BE N T i
Korge (AN HERE) =02 —, MER
AN 8 FERITTRRAR /IS, BRARANTA G P VP I 4% DR R
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=REEEE,
WL R 2 A TATRERF33E15 H 0.661 mg/kg,
JEANH € FE v U=0.03 mg/kg, B8 AT k=2, $#24it p=95%

e, AR = R AR R R R

JEFA R, (HEA BEAE— N BIE FAER R 2 HS

71, BTG AR SR
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ARF A PR R
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