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QLA K% B 5 &SRB, B8 2300365
2. E A B2 B A 5 B A B ST/ R M AR R 4 R A B 2 A A T A
Al A T 7 i R R 2 A KU IEA R 6 & (db 0 L 65T 100193
3. BB K SR B A 230036)

W E AFHRBTHLERESBERTEHE BRI, RE 2016 F 42 2017 F 443+ 150 H&8 5 R (UHT) X H 4L
Fo 50 MERAHIAR, AT ELISAW TAABKEINEARRENE P RELER 98 L LEFZFARTER
BEHKE, ERAV . UHT RAAHS T AEER OXE A EEARTELZOL B ES7 5 0%.0%.3.3%
Fr 0% R FH AR E 5 A 4 0%.0%.8. 0% F» 2. 0% ; BT A 4 45 4 & b £k i BA A= w9 2R 2 0 2K A3
KT H ke mE LR TEENRRKESH A 21,16 42 16.48 pg/L. AR L KRB ARk L E R 2 MK
BT HAEHRREGREZMAMRL), iy, X B FHE UHT e K FH P ArE 280, W3R £,
BEZRARTEZSLHWERGEAFEARF R EZLH,

ki UHT REH; BRFEL; &%; Rk
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Risk assessment of four veterinary drug residues
in UHT sterilized milk and pasteurized milk in China

QIAO Qingin'' 2, WEN Fang', ZHENG Nan', WANG Jiagi® , CHENG Jianbo®* , XUE Xiuheng'"
(1. Tea and Food Science and Technology College, Anhui Agricultural University, Hefei 230036, China;

2. Institute of Animal Science/Key Laboratory of Quality & Safety Control for Milk and Dairy Products of Ministry of
Agriculture and Rural Affairs/Laboratory of Quality and Safety Risk Assessment for Dairy Products of Ministry of
Agriculture and Rural Affairs, Chinese Academy of Agricultural Sciences, Beijing 100193, China;

3. College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract In order to assess the veterinary drug residues in liquid milk products on the market in China, a total of 150
ultra-heat temperature (UHT) and 50 pasteurized milk samples were collected on 2016 and 2017. ELISA-based visual
microarray technology was used to detect veterinary drugs including quinolones, tetracyclines, streptomycin and
lincomycin. The results showed that the detection rates of fluoroquinolone, tetracycline, streptomycin and lincomycin
were 0%, 0%, 3.3% and 0% in UHT milk samples, respectively, and their detection rates in pasteurized milk
samples were 0%, 0%, 8.0% and 2.0% , respectively. The concentrations of fluoroguinolone and tetracycline in all
milk samples were lower than the detection limit of the method. The maximum concentrations of streptomycin and
lincomycin were 21. 16 and 16. 48 ng/L, respectively, both of which were below the maximum residue limits of

European Union, the Codex Alimentarius Commission and China standards. It is concluded that the residual conditions
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of fluoroguinolone, tetracycline, streptomycin and lincomycin in UHT and pasteurized milk in China are under control and

safe.

Keywords UHT sterilized milk; pasteurized milk; veterinary drug; risk assessment

TE WS A= 37 FE o 72 e i 15 285 7] $ )7 F6 97 5 4
PRI o B FR A A 7 AR AR 2 R Y
SRR R A RE & B A T S 2R
16 T T P AR G | R i S N | B 24 M 3 i
MBURESS . — A AEREIET B m et
P25k B AR 45 By DA AR B 3L v B A% BB iR K T FL
(UHT 3 AT B AR FL A" . ik, B (The
European Union) . & i & M Z 51 2 (The Codex
Alimentarius Commission) F1 3& [ &\l 4& A5 3 43 7
X A 47 v B 2 1) S oK Bk BR PR it (Maximum residue
limits) £ H 7 B3 0 19 B0 . 3R AR AR AR
235 & oth BB B R0 b m e B
(Quinolones ), M4 ¥ & ( Tetracyclines) | % % &
(Streptomyecin) Fl K 7] £ & (Lincomycin) i fx = 5%
B BR 43 )2 100,100,200 #1150 pg/kgt*,

DA it EK 5 928 W A3 36 CELISAD O Sl (9 1T HAK,
Tl I A0 A DN e AR AR Sy — T PR L o S 2 1 43 T 4
Whrh 25 5% B 7V 545 Ge R DN 5 ¥ A BORE €8 1% 1
(LC) . W A 8 3% B7 3 B¢ M % (LC-MS/MS) F1
ELISA S5 AH Fo 8 . B 1A 8] 5 5 S Pk o G ) ok
JEE PR I 3 L T [ B A I A 4 v 22 gk R A
(RN /% a1 B s NI 82) DI 3 £l 021 E A I E B 7
Yo b e AR 2Rk BR L R ok i A AN LR R
FIAEte,

H R % 38 = 17 3 A 5 v D B 2R R U R ()
B BA HEAT XU PV Ak 0 i A B 2 6 T AR
rh ik R 2 FAR AT 25 R 0 5k B A3 AT B AE DG B R
I AR ZE 8L L AR [ 25 N4 (D PR AE Y 150 {7
UHT K ZLAE A 50 £ I IR T8 FLAE d o B oY
XT5 ok ELISA AT AR G P 510 00 s 0 790 6
) ] 47 24 % B ask R v i FH %) 80N A TR I 3 R L i
B 2% FUMRAT 52 R ASAF 4 T8 24 5% B8 R 2047 23 B, LA
R % [ 3 b UHT KGR ZLFE & R B IR bR 2L R
i 2245 5% B8 O 53 A XU K-

1 #M#EEFRE

1.1 HmXRE
2017 4F 3—9 H ARSI 43 9 N T E b 5t LK
PE ST S AN (AN L S TN 5 i3 5 T A ) I I B 1 N

YLV WL 2 ) PG CHOR R eV LT N
SO VTE R AR RIS A 25 A
i) iy T R 48 1 150 {5y UHT K LA 5 f
50 M L IRA W FLAE L . TEr BT Z 00 f UHT K
FLREMMAE B T A L IRAR WAL AE 4 C T oK
o A 3 B B TE AR O 5T 301 380 40 22 17 58 1
1.2 iXFI RS

WA AL (MRS-4800QA . Eig v iR
FR 2N &), o D), & W W 45 {0 ( N1-Automatic
Nitrogen Concentrator, i lZ 58X 25 BM £ K e
B2 |l A B, I8 iE PR 35 &8 (Vortex- Genie 2,
Scientific Industries, EFH) [HIREZEHHE #8 (MTS-
2, F AR AE RO IR W)L R ED L ELISA Al
AR B B s ks 4t 7] & (R st v A= W B 4 A B
oL ED,

R T L DU PR AR B A R AR ] B SRR R
W PR TR —h TR M AL WA B,
ZE W V10X G 8 VT . 20 X 45 PR A T L 10 X
AAHR VR W A AR AE YR A R A E . &
1% T o #r 4) FIE O bt CorBr 46D W B = 25 4 B4k
2R A BRA ]

1) T 06 T AR < 258 17K 20 XV 4 Uk U WK
el s 19 R #E AT B T8 Al sk ik, T
4 °C f#AE

2)BE ) A AR : 85 77K 10 X Mk 45 52 7 W
Fie 1 9 IRRRIL #EAT M B Tt AR e, T4 °C
k7 .

P HIARME TAEW i TAE MR IR 1+ 9 MK
FRULL (61 B 10 X ¥ i b E R BT B
1.3 RE|H*
1.3.1 #sbaa

FoHL 1.0040. 05 mL 4= 5 5 2 50 mL R
IEBLE R IMA 6 mL 28R 2,2 500 r/m ¥
T W BENR - 5 000 r/m B F B0 10 min, B
D JFBH3 mL 418 L 1EZ 10 mL ¥ 48 1 3
Wi, T 50 TFHAMRART . A 1 mL iE
2. AR %X (2 000 r/m) ¥R ¥ 1 min, FHIA
500 pL B TAEW, FHR & AL (2 000 r/m) ¥k
3min, B A 2 mL BELWE T ELE D, &
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5000 r/m FHEMT B0 10 min, KB EJZAHL
AH O 27K A 25 p L T 4538 .
1.3.2 #nl5F vt g% @

%M ELISA ] ¥ Ak G B 5100 Fr 12k 0] & ) s A
I A= 175 v 360 s s T L DO PR 3R L R R ORNMR T R AR
W o A A Ty 2 4% BN S i B AT . O
EMEER .

D TR0 & T = (20~25 C) R
i 30 min DL b 82 5] B A AR R O B A AT

2) TE AL SR A AR B8 85 108 R AL 4% DU
ZEYN I R it R BER FIVRE B o 0 R G 0L R FL 4%
V¥ 95 s BRI b 0 BE S FURE S B ABOBLS LA T

D IMAE AR A 25 p L B A 5 AR fE S R
25 pL UK TAEW N4 A B9 3L AL s H i Al e 8 A
RIREIHIR AT .25 °C 600 r/m $E¥% W 30 min,

)V < K WA AL T3] L AR S R L SR
TFHEE 3 WK, TE WK 4R E DL SE A bR LWk, H
250~300 pL V¥ 22 ok S8 52 B A AL JF an B 2P

B oh e A ) A B PRV 3 IR

S EAFLPR A 50 pL 40 W F 36 B i
B BRRIRGIRS) .37 °C 600 r/m JR G #HE T R
B 30 min, HUH I E A YEACERAE .

ORE KR ORAMBOKRBLL1: 1RA
Y5y, BN AR AW 50 p1.37 °C 600r/m 3
B E 12 min, HE AR,

T E X T R AN R AR i R 51
SE 0 R A IR BEE M 0 3] 65,535 1T 2% B A7
Sy HER A 3 200 dph) HHE RSB 96 FLAR , [6] i kA7
JAG RV R R L K 25 SR R B Bl AR

AR TR 5 TR FH 104 3 390 G X 2 5 v 96 s T L Y
WFE B R MO AT 8 AR AR I R (Limit of
detection, LOD) 4% %] %5 5. 00, 10. 00, 10. 00
10. 00 pug/ Lo AR T D BR D0) S0 5 o R A6 o AR 335
TSR G R DG S B AT 58 A A DL IR 3K
R ERAPE . IR 4 R 2 A o R R LR 1,
R A SRR 2,

®1 OHEATERRERE

Table 1 Standard concentrations of four different veterinary drugs ng/L
T HE WY b 5 ) ILIEZ3- HHR LSIE-+

Standard liquid Quinolones

Tetracyclines  Streptomycin Lincomycin

1.3.3

B e i 1 0.0 0.0 0.0 0.0
Standard product 1

RAFRUER 2 1.6 5.0 2.0 1.6
Mixed standard product 2

RE MRS 3 4.8 10.0 6.0 4.0
Mixed standard product 3

RATRIER 4 14. 4 20.0 18.0 8.0
Mixed standard product 4

RARUER 5 43.2 40.0 54.0 20.0
Mixed standard product 5

RAPRfE 6 129. 6 80.0 162.0 50. 0
Mixed standard product 6

KA £ A8 K A I E R I JE ML

Fa S ] TINUEZ S SN T T 3 R g
WAL 1 000 pg/L, 16 1 mL AF W5 FE i A s n
PRUEFE AR B 20 pls A= W5 RE dh v 90 345 I L DY
PR HEE R AR B R NAR R O 20 pe/L. Bl
PLIEI 24 63 A4 W RE Ao B 00 BE A 0E AT 2 P AT

1.4 GitHik

0 2 W RE B IEAT 2 AP0 L P K T
VEEE 25 gk B OK P, f 0 MIELISA % fF
(MiELISA v 1. 11, J§ 508tk 9 R LA 7D
SAEAT 1R 4057 i AT
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Table 2 Related parameters of experiment kit used

- . AR X o o D 22/ V6
PR e =F] REGEE/ (pg/ LD K KR / Cpg/ LD Ml %/ %% :
Relative standard
Veterinary drug Sensitivity Limit of detection Recovery o
deviation
FRME T Quinolones 0.05 5.00 70~120 <15
PU#R 2 Tetracyclines 0.08 10. 00 70~120 <15
§ 7 E Streptomycin 0.05 10. 00 70~120 <15
A & Lincomycin 0. 05 10. 00 70~120 <15

21.88 pg/L, [l & 87% ~109% , #t— L5tk
LR 3D« A= WA i v 600 145 T L DU 3F L A R A
ARTTEE R W E R P ¥ E 4 0 19, 11,200 15,
21.22 M1 18. 82 pg/L, [l Wi & 5F ¥ {H 4 5
95.53%.94. 94% .106. 8% Fl 94. 11% ., & E

2 ZHREHSM
2.1 HKAEHHEXSHEIE

58 UE 3250 B 1 A O 2 Bl 45 SR 3 1« 9 v A TR
I W BE 17, 02 ~ 23, 41 pg/L, [\ Y R 85% ~

117 % 5 U35 28 00 5 Wk B 17. 00 ~23. 61 pg/ L. [l
2R 8500~ 1180 s 41 B M 7 Wk J&E 16. 34~25.5 pg/L,
WIS 8206 ~ 12804 5 bk n] %5 I o Wk B 17. 44 ~

E F A5 #E (GB/T 27404—2008) , 53¢ 6 ¥4 {1 #B 45
4 ELISA J5 ik v R 2 B¢ el i i v B 18 BH 26350 &
W5 25 5 nl 5 .

K3 DMBARBHRNER (n=24)

Table 3 Test results of four types of veterinary drug residues (n=24)

- Jinds v g/ W 5E e BE / (g /L) AH X A% O 22 / Y%
i 2 - . e 5%/ % ‘
(pg/L) Determined Relative standard
Veterinary drug Recovery
Final concentration concentration deviation
SR Bl Quinolones 20. 00 19. 11 95.53 9.29
PUFFZE Tetracyclines 20. 00 20. 15 94. 94 12. 29
#E B & Streptomycin 20. 00 21.22 106. 80 12.22
M A E ZE Lincomycin 20. 00 18. 82 94.11 4.89

2.2 FHEWIH L UHT K& 2L A0 E KR 5 2L A Y F
EH%E

) A Ml A AR S5 A A 4 A 2 R R K )
Wl ™= DX R 43 R 2R A 9 5 X CRJR VL  ARLIT
TR Adb = X Gl g A R L) |
PGB DX BV L H i 75 98 7 = A P D L R
J7 77 X G AL GRS YL R CHL AR VR BT L)
ATV R 2 B SN RIS T R
DXCCAE 3 R i A E PO %5 5 AN IO, AR g
Wl = DX K] o3 A 6 TR [ T 3 U 4R 150
UHT KEEZLAM 50 4y 15 B R B 7L RE fh E 47 55 25 0%
BT,

MBI HTR IER 150 fy UHT K
FLUAE b GRS T T L DU 3R R B R 2 RUMORT R 1
HORAF R 0% .0%.3. 3% F1 0%, Hrh 555 E 4
HN 12.49 pg/L;FREA =1 100 ffy UHT KEFL

R it v R T R L DU A 2R L R B ORIUMR T G
RO 0% ,0% 2. 0% F1 0% Hih BE B 4G H(H
R 12.49 pg/ L, Ky HAE R 22 00 A W RE 2 R U T
T PR 2 ) s i T 50 iy UHT KB 2L AR & v 96
WS TR | DU P R L R 3R ORIURR R R 2R 4 Ry
0%.,0% 6. 0% Hl 0%, H b & % £ Kt H R
12.09 pg/L K H 5B 209 A 5 B 5 4 531 of U5 1 7
B Lok RO R (5 4) . UG 50 f) B 1R AN TR
FLAE G T A L DU R R B A R ROMR AT R 1A
HERAPR 0% ,0% .8, 0 Y0l 2. 0%, Hrp 4 5 2 A
ML R Z A AE 50k 21, 16 1 16. 48 pg/L; 24
B R d 0k B P IR OR B g, bk A R
4 2= R it 43 S0 R U8 F A G 7= X (2 ) P R X
(1 Gy FRG 7 7= X (L 43 o A H bk AT 85 25 0 2F g A
AR TF X (L ) 5 7E B RO B 5 R AR
2R R (R 5,
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TrE 4. RETIS L UHT K S0 R 3L b DR 25 5% B KU P74 L1

RIE & .

A0 A R b SRR L DU R R B R
FIbR 0] B R RS 24300 S 096,000, 4. 50 Fl
0. 5%, o HE R 2R B AE AR L 7™ X VE 8 7™ X1 g
J7 75 XA R A3 h 8. 096 .3, 2 %0 1 6. 0 %6 s bk T B
ORI AR O 7 XA R 206 H b 7 XA H R
9k 0 0 5 G 10 55 v 45 R D I 2R AR R kA o K
PR T A W00 BRE Gy 0 A X ok U T UHT KR 7L A
ni s B R Gk B B B W RO 21,16 pg/ L. ARA] B
RELH AN 16,48 /L, BRI T B IR I FLAR
mie 4 i 2R iR U R AT IR Ak
P 5L s AR E bR o L E R R AR B BR . O
WESEAR AR I T 3 [ 7 3 b 2F WA i e 0 v TR A
DU PR 25 5% BRI 155 0 - 4 0 DO DT VT A A OB 11
140 {3 C FQ A8 TR FLAE b DU PR ARG L 00 2. 8005 3k 5%
ARAEDH 2010 4 9 A AT E T 5 ECE W 94 1
UHT KB FLFE &R 26 4 B IR B FLAE & . UHT
IR T FLRE it v S 5 IR R U PR 2R K R0l 95, 70
0% » L4 PR A TR K T FL A il i 90 s s ) D DG B 3 1
BN 61,500 7.7 V0 A WA WA i v S s i 1) A
VU PR 2% 5% B ek e i v N 20. 49 A1 47. 7 pg/Ls Han
SEL2011 4F 6 H NFR T3 iR iy 180 iy UHT
TR A LR i vl S s I R O IR 3R 4 G HH RS 10026
1026 vl G s i R R0 DY A 5 AR R O = MR N
58.8 pg/L MI<<1.5. LiRZSALRW ST &2
BB AR % DR ARG Wy i RAS: T B AN [ i A A 2%
S ARATY T B G Y SR 0 A R R DO B R AR B AR A
rh gkt . RETS LRk WAL
Ul 24 5% BB W 9] 0 g 2SR e PR g
PR UM A S 7 S i A A W A G 5 XA 7 DSk
b ORIy R 25 B R AR AT A R A
s DA 2, S P B U SR A DGR T Y TR R
TR AR b B 2 45 1) Jo o 42 4207

4 #F it

AT A B 2016 T 2AEFD 2017 AR FARAEFK E
i3 1 UHT 2% 5 AT ES G S B LR i v 80 s 375
VUPRZE B RS 3 OFUMR A] 25 3 5k BRI 10 15 e I R A R A
1%, HL¥ R M Ok RRCRA B vk 2 D1 25 RN 3R A o R
FUE B K AR R B i . (R, il T4 v B s 2 g
FEATSAT KL Y o 5 B8 ™ A PHAT AT 2550 W R 9 o e
5% BR W AR 4 2K LAY B AR A 03 77 fh i 4
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