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Evaluation of rapid detection products for melamine in liquid milk

ZHANG Wei, GUO Dan, LAN Wei, HU Zhong-Yi, GUO Ping, KUANG Pei-Lin®

(Jiangxi Institute For Food Control, Nanchang 330001, China)

ABSTRACT: Objective To evaluate the rapid detection products for melamine in liquid milk. Methods Three
milk blind samples with different concentrations of melamine were prepared by using blank matrix labeling method,
and the uniformity and stability of the blind samples were verified. The products evaluation method of rapid test were
systematically studied by evaluating and testing melamine colloidal gold strips and three different portable Raman
spectrometers from three different manufacturers. Results The sensitivity of each rapid test product were 100% (5)

and 99.3% (1), the specificity was 100%, the false negative rate were 0% (5) and 0.7% (1), and the false positive rate

was 0%. Conclusion

In this study, the rapid testing products used for melamine detection in liquid milk meet the

requirements of performance indicators and market supervision.
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HHuEm™,

E PR R ZE B SE T = R IR K
B LR & iR E R 2.5 me/kg . BILIEA R
iR 0.15 mg/kg . BB FLE A 1 mg/kg!'”, 2011 4F 4
H 6 H, FEZRDAMRAHA 4 MHFEILRE LA TXTF =
REHAE &S P A PR R A AT A E = R
iz BEAS BE AT A £ JEORE, AN REAE £ AR IR (0, 4%
WSS, 2% EERE S IA I R 20 =R
MR AR, M R E = R E A S S R E T
LR 5 A FR R 1.0 mg/kg, HAE 5h AP AR =
{5 2.5 mg/kg, & T FIRFRE M E US4 5o

FIRT, =m0 AR 12 = A oM ik . AR
(i HR I kU2 RSk U0 e il 720
A A R AR R R S RS0G5 vk AR R
B AETERE S AT AL PR R BB, R AT | RS s,
DA 35 2 A Aol R DRG0 s 25 SR R . IR, T
WA T e | T ARSI i, X2 B A A TR
P EAT 425 6 B4R

M, SREUE R RS e AT IR A . R TR
SRRSO TR = RERR A 2 XA
fAf . P . 5 FHARSL N, 5 Tl )2 WA P A
M, P4 . RE T GHPGERNE . RBE %,
7 1 0 1 TG 7= i 22 Sk A 4 B 328 R T IR AR 4/
o A, KEEEHE N WEVEE T H 2 68,
R T AR ARG I 7= 7 o P 3 e R A A I A T S
RAEIL W EF, A b B Rl A 0 7 i 4 1 BB A A 4
AT o

e R P, X PR G 0 5 5] B 4 B Ak T 2 T By
Be, FESCPRR AR IR 2 A, R T A R
W $ 2 LA AN LA 4k 5 K, 4 40 T B R P 3R
e ot A U A W PP R R A RVE T 02017 4R, [
FEHEREAT (T R 5P s sy 1 (i 4
PRI ) (B2 URH2017149 B3 588 7= 48 5 il ek
SR, A8 T A% G E il M AL O At DR A 32
TEM BEAR KL YRR I RO AG Iy kR, it R
38 25 5 O DR G I 7= S A T RN . PR R PR T
VB R B 2 6 B A PG T AR A W v, o O i 0 i R
FEMITEREZER .

Bt RGN 7 2 PPN B A RIS ) A kRt S
AP P ARG SO, X bR A T 7 S T R AR L
BUR . SRR SR T AR AR, el st
Jit LA A BRGNP S PR AR, T3 SRE—ANMERT, i,
BRI A . BT R E MR vk . RSB AR
KPR PAGEE RS2 O ki — SR S, AR L
= R U P VR 4 A A 4 0 2 T R 2 S A PRAG T
Bk, RGEPEHBITE B3R 2 250 7 S i R b i A

FUARE BRI B KCEBEE | FRah A 0k L AT
R P B0 UE S5 (R A, ISP AR v 2 B [ R A0 2R3 fip 2 )
B J5 35 o DA Bl DA 7 PR A A S S AR A,
VAR TARRI B AR S %, (e dt Je 1 2 i BRAG ™ il P T
VRS S K

2 RS

21 MR5RF

=B FR U (2 >99.0%, T E Aladdin 2 H));
HEE, ZH5(ika, PP SCHARLAB S.L.AAYH]); &K
(25%~28%) . =R LR . FriEmR(E 2548 b 200 A IR A
al, WPE); EEeBERR4N(PEE Fisher Chemical A H]); FHE
TS e [ FHAE B (32 [E) Waters 23 A])
22 UES5ERE

Ulti Mate 3000 /=5 20 AH (O35 (BL A 2 oMl £%, 26
[ Agilent Technologies /A 7]); QUINTIX213-1CN Hi, 7K~
(FEZFIHRLHAUA A BR A F]); Crg B (4.6 mm*250 mm
5-Micron, %[ Agilent Technologies 2\ #l); RCT basic /1
PEHEAS (5 IKA 22 7]); KQ300VDE2 A i vean (1l
&7 3£ M L g% A PR Wl ); N-EVAP A KA (3£ [
Organomation 7 7 ); Milli-Q # 4l /K 4b B &R 45 (3£
Millipore 23 F); BEAHAEEUCEE B (35 E ZHR AT
23 ZWHE
23.1 miREE

H K IR T(50%, Vi), LT BEATR (5%, Vi), B
FXPRFNGE R 2.10 g AFHERR N 2.16 g SELEREEREN, A
25 980 mL K A%, I pH £ 3.0 5, EAZE 1L &M,

AR YRV S 56 fif FH — SR R PRy A 48 4%/ R
T B 5T BT o SREUR_ BT, SR 44 A v A b
SRR I = RS A, P ERHAG I = S R T T 4T AL B
C AR R AR SR S5/F), DEE ISR S
K RTAE B 2), E. F. GG AMARIE R i missn
2.
232 EZRFEEKKE

TF e 20 5 b = B R T SE 56, B DR S L ik
e, R R A S B A o . ERRTE R
i A 4, VS = 2R U AR HE SO IR S, SR JER A GBIT
22388-2008 { JekFL 5 F LAt rp = RATURAS N 5 vk ) B —
TR SR 2,38 7 (high performance liquid chromatography,
HPLC)! G = UM 5 i, B il . HARSL 5
HLBRAR: (DEBON & =R ST, (2)5 3 MG
h—dl, 43 41 9 AVEERL, BRI H TR = R bR
R B A5 0, 2.5, 5.0 mg/kg. (3)F%H GB/T
22388-2008012145 — ¥ (HPLC 1), ik 9 AMFE S #EAT R,
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233 M AEHGHEE

i B 24 8 R A ) B e DR ARG D T PR B R
TS N 25 WA RH2017143 SRR TSR, 5006 % 6l 4 H ke
O i A <3 A B P R S O R R T S S0 A AR
P B EER o I [ XeMACOT i 3 B R TR,
K AT E A ARG X 5 (KT (AN F 3 4N ARBFFE
e SEA- IR, B E 3 AWK 0 mg/kg(BAMERE
i) 2.5 mg/kg(FHEERES: 1), 5.0 mg/kg(PHPERES 2), Wi
PSIR(ENEN S

T3 g S AR 0, 28 SC = A A A & R
Jiig, VERZs FBAPERESD o K2R 002 A = FBk B, &
ARG (2.099 mg/mL, 50% M), {Huk ks
WU SE K, BT 4 CUKAE, BEEFE(500 r/min)2y 12 he
L GB/T 22388-2008!" 24— (HPLC )RR i, 5 52
PRy, JE T 4 CHEfiE&H .
234 FHGH MR HIE

R 4 12 i bR S AG T 32 DT ¢ B R L P R R
B UEA TN B S ARG A, I IR T IO 0 P AR e
i Y U B Rl 17 B e M 13 R 1 S /N o
o 327 MERAE %, WA T 2.5 mgkg
5.0 mg/kg 2 AU BE A IR S 45 160 go MHTIR 2 Fhk:
il R A5 B AL 10 ASAF &, TS FE S R BRER 2 13 R
W2 g/, #B¥E GB/T 22388-2008'245 1 (HPLC %)
HEAFRGI o R B R 3R O 25 o e vk R A 7 B A3, et
F-R 56 56 UERE & i 2 23 P i B9 8k 1BM SPSS
Statistics 22 [F)Bf 7 4 N U K P A B P B 6 SR
i, FEVEENFE SR EBUE 2 B EES Q2 g/, 21 BFE
# i GB/T 22388-2008 2155 — ¥k (HPLC ) dEA K, 55
2 RS TE 4 CAMRCE 5 d, TR A ERE 7 TG
Mo AKHE CNAS-GLO03 LA, A [l fifi 47 B ) RE i 9 =
R M- B 5006 F EE AT ¢ K5, DA
IR it A T 0 D A R 1
2.3.5 Bk IR S 4 R oA

ARSI (R N B ELA A B S) TAE f 2
B o SR A PRAG I 7= i, AT SR RGN 7= i 5 SR
FhRl—HR, RMEFHETRE, FEAHEEEE. 7~
rn i B AT L AR A B R L 7 L W IE Y R A
PNAGEIN PR o AR £ i DR A A AR S P R,
B RE R ARG TF 50 . 2RI 200 1 HAE, I
FRBATERESD 1. BEVERES | AIBEERESS 2 435104 50 41, 100
BN S50 9, FEATEA PG AL T L5 . 4
BT i ASGEHAG I vk A TR SRS, SO A 25 5, R
SERFE SRR AR IR ) o e B = SRBURE (1 R Rl
Dy TR = RO (14 PRt A e 1A 4 S e AT I L TR
AL = U DR AG I 7 42 YT i, R ARSI A ] s

PEAT SR, 2 R FAPERE AR (0 mg/kg) Rl 2 O AR &L
(2.5 mg/kg) SRR A RN EA T, B ORAG DN A5 SRR T 52

P BRI oML 1 Dok PR RE R B i 43 P75 4
JEEA AR AR A% AR TG sl 2O A A PERERR b . O T
AT PRAGL h BAGLI IF ], 22 A% RS ™ i I B O AR ot
ARBR AN LA R SE D7 LA TN, SE SRR
M 3o e P 5 ST ]

3 HREHR

3.1 ARhnEYsEIE

AT LR A = RN B A= 45 R L, LA
GB/T 22388-2008!"245—(HPLC ¥4 B AL 35 51
FasE Pk, SRARIER I 25 R VR I, I = SR TE A 15
SRR ISR, SRR 1. 2 R EE KRl
WERIHBKT 85%, WIS LE RAFAAB I TR o

R1 HMER=ZRERRMEEEEER 0=3)
Table 1 Results of melamine addition and recovery in fresh
milk matrix (n=3)

ISR FE /(mg/kg) K 25 - /(mg/kg) ERCR /%
0 ND
2.5 2.14 85.6
5.0 4.98 99.7

e, 3 MEK . ND, KK,

3.2 H&PPHAMKRIE

ZME CNAS-GL003:201 8 AL b (3 S M fn ka2
PERRSG . 2R EEAKTRE SR I SRR N 25 5 3k 2 o, R
H F-R S B 758101 A\ GB/T 15000.5-1994 {4r
HERE L TAESI(S) Al oMb e Rf dhE A 0] ) PO Bt 3
B EERE Fo 0500, 10=3.02, FF b [EFEE 5 N B R EE 23050008 9
10, SPSS A MIASLIGEEIRN F 5520 0.503 F1
0.598, XTI [ P AEAM51H 0.842 F1 0.774, HN3% 3 s, 2 4
R K2 A PG 56 Y F{E/J\:J:FOOS(Q,IO)aP{Ej(ﬂ: 0.05, &
BHAE 0.05 & AT, 2 FiE R b = JRFURe R B KT 3
P2, BIRESh o = REE M R ST
3.3 HmMREMRE

K5 S TRt A7 st TR it o = RSB G 0 &% SRS 2 5
WL 25 B AT — b g, RAD ¢ KR, S
% CNAS-GL003:2018 i {28 s ¢ {H, 4k 4 FioR.
# GB/T 15000.5-1994PV ) B s FT 56 31 40 v $c e,
to0510=2.23, THEM ¢ {E/Z 0.15, 1.095, Fr i ¢ HIY
<to.os(10) 2= PHBIASIEFEAFIL S d, 55 2 A4S SR 50016
Keigh Rz mIC e EE2ES . Fik, NE A & 5E R E)
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Table 2 Uniformity test results of samples with two
concentration levels

A g LialllIER Her e BRI
/(mg/kg) 1/(mg/kg) 2/(mg/kg) /(mg/kg)
2.26 1.83
2.07 1.87
2.24 2.02
2.29 2.06
55 1.93 1.96 07
2.06 1.99
2.06 2.07
2.08 2.22
2.2 1.94
2.15 2.02
4.16 4.55
4.24 4.53
4.09 4.26
443 4.37
4.20 4.50
5.0 4.35
4.50 435
4.47 4.44
4.26 4.30
4.28 4.37
4.45 4.30
3 MAERWHSTESTIER

Table 3 Uniformity analysis results of test samples

e e ig TR B B P P Fa

FESRTEL  0.099 9  0.011 0.503 0.842 3.02
2.5mg/kg  FEMN 0218 10 0.022

RS 0317 19

FesbE  0.111 9  0.012 0.598 0.774 3.02
5.0mg/kg FESN 0.206 10 0.021

BAES 0317 19

F4 NWAHROREEITER
Table 4 Stability analysis results of test samples

2.5 mg/kg 5.0 mg/kg
AR 1 Atk 2 AsdE 1 AgdE 2
/(j;ff:m 2.47 2.46 5.05 4.95
PR 22, S, 0.144 0.076 0.155 0.142
KrMEL, ny 6 6 6 6
t1H 0.15 1.095

TE: AR 1, FREVIURARG IS SR, ARt 2, A 5 d IR HIPERRIIES SR .

34 FEEAMRSERM

XA SR PRSI S ML | AR U
B R BRI R . A DG S AL e o
# UL SRy . RIS AL MBSl EE A . A
BRAFA R, N3 S FiR. AP AR IR B 43 51k
0.05. 0.1~0.09. 0.5, 2.5 mg/kg.

PR DU 7 A SR A R, EEH TR
BN E S ERAT SE T A, s IR A
A 1A A o PRORS: T A R KT T B 1 S 38 2% A i A T
I ELAG I &5 S b nk | dERG . DR, ASBFIE IR A1
A SRR B ] A AR S T RS T 7 ik B
7 FH 38 P, 25 R LER 6. 4 i PR RS I = b, SR TE
S 2 Yy v T A ) 2 T R R K ) 9 K AR B R R
HI B PRI P2 S TR E 4 C ARG, TEBUE N A I
BRI BE T o AL B 2 B PR ARSI = 5 ) R O AR R
BRI By T b BRI 7 i £ 4 TE T R
TEE L. AL B PRSI 7 (ol 2 AR 35 TG R A A Ab
PR, BRAETTR . D PRnUR IR ) S AR T o
P ST A ARSI, A i T Ak R T O R BRI 0 45
i, SR BRE R, £ 6 PAITERE B 4 Fpl
R ARG 0 X 71 S AR T R B, BB AT M 8 A G AT 55
A R AT

RS5ORERNERIPEELER
Table 5 Results of rapid inspection of product appearance inspection

TN NAE
RRG RS ER RGNS U S T PR A Y o) p
B AR . BRI S5 e T R /(mg/kg)
A \ V RS SPridfl. e \ 0.05
B v v A SAnffl . 2R, \ 0.1~0.09
C v v WA, W MR \ 0.5
D v N B4 ) . R (1 ) \ 2.5

TE: UL A A A ARG R | S TSGR AR,
RARE . EEFWERHR.

AL ERIC . RE S TTAL BT R AP RR . AR RS A
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Table 6 Applicability evaluation of four melamine rapid test products
e R Y < S A SR Ao A5 BR B Bh B A iRl T
o S0 CHR o IR WA RAEA WA ML Bde. AR 11 min
2~8 °C, e e A S i - P .
e 0% CIF 8 7 IR R aRss R HIEE Bt . B o 9 min
2~30 °C, it s b e e v s \ - - .
YT AR = BB (E ) BURE; MR s Soni; FiE W 7 min
AR T HORE; IdRIGR; B BUE
ﬁt;‘ﬂ 28 C et RBGE(A) B B0 BCEE, MERHL BOHL, B, SERSHF 14 min

FIFNGKAL T 105 A

TRz ar BRSSO AT HEA TR AL B0 | AN AI L, SPATEE SN 3 UK, TR D b PRI 7 ki P JE B A 4 R R

ORI ERA

3.5 PREBAE = RITNLE

AT LA B = B 1 S 2 45 D B o, SR A
5 A T SRR BR KR 2 AR BRI R,
X 3 AR SR A AR G S e J2 AT iR 46/ R A0 3 AR [l L
ST 1 FfiaFR) G R i BT AR B TR0,
WA 7o VRS RIEW], BeimEeR s, BRI E
PEFFE R, DA™ i B WOILIR AR ML L BT L BLE
BT/ H ) RAE, R DN ER AT A BR A 2R, Gl R
Ufo 2 AP BRI JEE A it DI 2R R D BRPE, 3R] =

RTMAE B R BRI, P R S 4R 40/ . P EOkiEAY
TR A I o T ARG R 0 o 1A IR (R A JBE O it I3 4
A JLF- 2 R B, R AR SR 4R o/ . PLEOki
WRE S TR = R TR AR IO FE S 3Bk ARG A% BT
T PRGN 7 i B SR X S R A R PR R
PR PEREFR PR AT A QAR EL b = TR UM A D AG U e
R 2 ) BT CHRUARTL = SR 50U Y DRt A
S ) PIE REFEAR (U I = 99% | FE IR = 85%
TRBAEZR R < 1% RPHTEZN < 15%) 2K

xR7 ZRERRERNZRIFNGEITER
Table 7 Statistics results of melamine rapid test products evaluation
Jhe A 4 i AR 5% PR
ST B AR B/ % CI'x EI &% FI'x G %
PR IS 1 PR IS 1 PR IS 1 BRI IH FAPE B R IS 1
5.0 mg/kg 50 0 50 0 50 0 50 0 50 0 50 0
2.5 mg/kg 100 0 100 0 99 1 100 0 100 0 100 0
0 mg/kg 0 50 0 50 0 50 0 50 0 50 0 50
R 100% 100% 99.3% 100% 100% 100%
R 100% 100% 100% 100% 100% 100%
TR % 0% 0% 0.7% 0% 0% 0%
5 B 1 3 0% 0% 0% 0% 0% 0%
A T B 100% 100% 99.5% 100% 100% 100%




8538

B b % 2 R R 2

8%

FUAT, P 536 il 2 b MBS A IR SR A T 3 M A
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R 7 IE ARSI A e SR o S JEAT IR R AT
VRAR SR 2 5 S SRR S ARG Ty vk, B REUE S | 4R
SEPESR R AP0 R, I T D ARG A
MELURE B0 5 i, S5 Ik B2 AR /N IR N AR, A6 4
SRMELARE 2 A8, e B EL/K 1 A B A il A AT REAS:
0 PP A 2528

P PP 25 SR AT, B2 K P 2 52 MR A0 4 R 110 O B
PRUER o TR AR [ 9 JRE K P BEARY [l — DR A ™ ot CJE
ek A T 25 FUMIBRE A Z (B AR ), PR RESR AR 6 2R
Ao AFHG R PR EE RANET &, PR ek T
fREE, ShEm IR,

JE A AR AR I A R E & it — AR AL . 1%k
HGEI 12 0 P AN 4R (T 2) 5 #4542 (C BB TR
FUEBATE/PIPESS R . FEBUSAAGI T AR, BUETRE M AL
ETERIRIES, oG — iR hriE, HAEM IS A T
SEGR, BB RINE SR I S S R R 5E
—HERRE.

PRSI ™ i P 2 P RS PR R PR 45 2R,
AMLEEAN T S B PERESE AR, IR IR RERS PR 2 AT 5 2
R, W EEPPOHOE P, AN [E]PREG I 7 i O AF: f AT AL B
MEZREIE | AZDNIEA] | A AAS | FBNCES IO . 2528
TESFR AL . AIETE BB T 2270 R 3 BRI it 1
AR, HErb R b ok IV B 3 T PR s A
i PEREFE FR AN 45 R B R %
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