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Abstract: Objective To provide a scientific basis for the risk assessment of the dietary exposure of local characteristic
dairy products and veterinary drug residues in dairy products in Inner Mongolia and the formulation and revision of local
food safety standards, the current situation regarding this matter was studied. Methods A total of 951 samples of seven
types of local characteristic dairy products and dairy-containing products in Inner Mongolia were collected in 12 league
cities, including milk skins, milk tea powder, and chewable milk products. Among them, 370 samples were in bulk and
581 samples were in standardized packaging. The samples were analyzed for quinolones, tetracyclines, macrolides,
and B -sulfonamides. Results The detection rate of veterinary drug residues was 0.83%-3.62% in five types of local
characteristic dairy products, including milk skin, milk tea powder, chew, chula, and milk-containing solid molding products.
The detected veterinary drugs were naphthyric acid, norfloxacin, pefloxacin, sulfamethoxazole, sulfamethoxazole,

sulfamethoxazole, and tylosin, with the detection rate ranging from 0. 11% to 1.37%. According to the statistical test,
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there was no statistical difference between the detection rate of veterinary drug residues in bulk samples and that of

veterinary drug residues in stereotyped packaging samples (x’=0.484, P>0.05). Conclusion

Although the overall

qualification rate of tetracycline, sulfonamide, and macrolide residues in local characteristic dairy products in Inner

Mongolia is relatively high (>99%) , there are still cases of veterinary drug detection. It is recommended that relevant

departments further strengthen the promotion and supervision of veterinary drug use.

Key words: Local characteristic dairy products in Inner Mongolia; local characteristic dairy-containing products in

Inner Mongolia; veterinary drug residues; research analysis
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BT, IMA 1 mL 0. 1% WK , iR IEIRA %
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Table 1  Liquid chromatography conditions

T Eis
o p Waters HSS T3 4344 (2.1 mmx100 mm, 1.8 pwm)
R 35°C
it 0.4 mL/min
HEFE 5 plL
T A 5 0.1% /K F1 10 mmol /L £ 2 8 /K TR
B B 2N
T P R AR T K2

2 BREEVENIAE

Table 2 Gradient elution conditions

BE LI ] /min Ui 3 AH A% Ui 3 AH B/%
0~6 95 5
6~9 65 35
9~9.5 35 65
9.5~13 95 5
1.2.3  JrilsfF
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Table 3 Stand curves, R? and limit of detection

EEES bRt £ R’ m] 05 % /9% LOD/(pg/kg)
TR ALY Y=2.06x10°X-3.154x10° 0.995 77.9 0.05
TRV A Y=7.417x10°X-7.292x10° 0.996 80.4 0.10
P& A Y=2.067x10°+4.024x10° 0.904 98.9 0.10
TV s i Y=6.24x10"'X+7.17x1072 0.999 114.7 0.05
ZENER Y=2.629%10°X+1.804x10° 0.999 104.1 0.10
IR H s Y=3.54x10"'X~7.18x107 0.999 110.1 0.05
T AL Y=1.295%10°X-4.254x10* 0.993 88.6 0.05
VUi A Y=3.367x10°X+3.408x10" 0.996 88.5 0.05
Nk R 2 Y=7.334x10*X-2.734x10* 0.994 103.3 0.50
Wi 2 Y=2.369X-5.414x107" 0.999 98.2 0.10
Iy TR Y=1.270X-2.645%107" 0.999 98.8 0.10
KR E Y=2.982x10°X-1.373%10° 0.989 80.5 0.20
RIRHE R Y=2.863x10°X+1.485x10° 0.999 110.4 0.20
i i 1% e Y=2.173%10*X~-2.836%10> 0.998 82.2 0.10
it i PP 356 g g Y=5.273%10°X-1.109%10? 0.999 84.5 0.20
it iz P 0o e Y=3.756x10°X-2.148%10° 0.999 79.5 0.20
itk 1l P AR Ik IR Y=1.831x10°X-2.041x10? 0.998 98.8 0.05
i frie 408 — P 4% Y=5.415%10°X-1.177x10? 0.999 85.5 0.01
it iz [va] — F AR g Y=2.027x10°X-9.391x10? 0.999 105.4 0.01
i i 24 i s Y=1.354x10°X+1.684x10° 0.999 91.7 0.20
i iz s G Y=7.208x10°X+1.603x10? 0.999 93.7 0.20
i i P I s Y=5.046%10°X-3.273%10° 0.998 100.5 0.30
it iz [F1) Y 4 Y=9.233x10°X+1.191x10? 0.999 91.4 0.05
itk 1l P35 5 I s Y=1.988x10°X-4.815x10? 0.996 91.5 0.20
it il — VP S WG e Y=1.181x10°X-2.361x10" 0.998 91.2 0.50
i e S T Y=3.051x10"X+8.641x10° 0.991 84.6 0.10
it iz bk Wi Y=2.346x10*X+1.961x10" 0.993 91.1 1.00
il Jrle S ik 1 Y=6.988x10*X~1718.31x10° 0.999 90.8 0.05
UEZS§ Y=5236.97x10°X-2.865x10° 0.991 80 2.00
W ER Y=64.50X-79.91 0.993 119 2.00
B Al Y=1.585%10°X+6.750x10" 0.993 102.3 0.05
R (R T Y=4.278x10°X+2.912x10" 0.997 96.4 0.30
AT bR Y=6.00x10"'X~-2.593x107> 0.999 93.4 0.50
W T R B Y=2.07X-8.00x107* 0.997 88.9 0.50
Lk Y=8.906x10*X+1.459x10* 0.997 90.4 0.10
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Table 4 Detection rate of veterinary drug residues in different dairy products
13 20 FEA &/ RS Kth 8/ KBS/ (pe/kg)  ERRME/(pg/ke) Ki %/ %
it g 4% M s 1 ND~0.81 100 0.45
ZEWENR 1 ND~0.68 — 0.45
221
s R R 4 ND~3.4 — 1.81
W A 2 ND~1.85 — 0.90
i e FFY 4 ik 128 1 ND~3.34 100 0.42
W25 K 240 it i P 4 g 1 ND~0.93 100 0.42
WD R 1 ND~3.48 — 0.42
. i g 40— P 4 I 1 ND~8.58 100 0.98
I 72 102 N
R 1 ND~0.42 — 0.98
L A R ) 273 R 4 ND~93.8 — 1.47
L 30 RINHR 1 ND~1.26 100 3.33
T ND7 R IE T8 i R BURAG H“—" 2R JERR R {E
RS OAFFPIE R B
Table 5 Detection rate of different types of veterinary drugs
MR BN R 453 %5/ 4y i 5/ 1y K B T/ (pg/kg) K R/ %
ZENE TR 951 1 ND~0.68 0.11
S 5 Tl 24 R 951 10 ND~93.80 1.05
WY R 951 2 ND~1.85 0.21
ik fHie 408 — VY 4 5 W 951 1 ND~8.58 0.11
- it g ) FHY 4 s 951 1 ND~0.93 0.11
Bk WEIeT SR
it fHie A e s 951 1 ND~0.81 0.11
it e FFY 4k g8 951 1 ND~3.34 0.11
KIF N BIRW R 951 1 ND~1.26 0.11
T ND R AL T ik R EOR A
# 6 AL IS AL AR rps 2 Bk B R I O 3 itig

Table 6  Detection rate of veterinary drug residues in different

packaging types samples

o A SE T A1) 2%

FEAE g WHECR/ iR/ KB/ KR/

iy % By %
WK 240 0 0.00 2 0.83
5 Bz ¥ 221 5 2.26 3 1.36
RERCES
U 273 0 0.00 4 1.47
W e 102 2 1.96 0.00
fisE DA 30 1 3.33 0.00
At 866 8 2.16 1.55
2.4 ATa)Hb DXR AR B R AR v 24 % BE R LA O

TE 12 AT b BRI AL T 2% 2 R MRS
WAL A R T XA 2 AR R R L R R
1. 00%~3. 06% , 2 x* Ko o , 4% > B i 5 2 3% B8 Ao i
R 2 F WA G FE L (P>0.05) 251 L% 7.

AT FE RS PN 5l i 7 4 4 L B LA A
2 R B A T 2 2R R LA 5 2R MU R 3L
dn e LA AR R T B 2GR B RIRINIRZE 25
BIE A% R KT 99. 89% , fiff i 2 25 WY ) 5 46 R R T
99. 68% , MU A 25 9 5 1 N 100%

TEWS BT R e JERL WS ZB % L I 25 2 il
dn ARG T 2SR MORFEAS BORTE K 2 5k
BEIREARRZ R AT AR . A A AR B 8 i
FEARAS T R T A MEDT IR Z R A T A FR
R T AR Bk = 2 A il 2 ) R TR
SRR, 7 SR 5 PR 15 A 7 B P 5 24 R S S R 24 30
S MR S EUR D A B 2R .
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Table 7 Detection rate of veterinary drug residues in different regions samples

A0 X Ko 0/ 6y K 80/ 6y SEME/ (pg/kg) P95/(pg/kg) K (IS L/ (g/kg) K%/ %
5] 37 36 T 98 3 0.35 2.00 ND~93.80 3.06

O R T 100 3 0.34 2.00 ND~30.90 3.00
(2B 100 3 0.32 2.00 ND~8.58 3.00
e T 100 1 0.31 2.00 ND~3.34 1.00

SRR Z i 100 2 0.31 2.00 ND~3.48 2.00
P 17 4 T 100 1 0.31 2.00 ND~0.42 1.00
A DR 1T 100 1 0.31 2.00 ND~1.26 1.00
Ly it 100 2 0.31 2.00 ND~4.02 2.00
Ly 25l 100 1 0.31 2.00 ND~3.40 1.00

T “ND” 7R IR T 5E fit B sl R A

AL 3B 6F AR 7= A S v R R A R R G R
L, (N HE BRI Sk BB S RO, Skt Rl
PR T 2015 A LA T 2292 S04k EORAEE T
Sy IR R R R E AR Y E M
WD R 4 RpE 2y B AR AR R A R
LY EIRBELREENR RN, SR EAR L,
iR ) /N T 600 mg/d 5/ H i 18 5 R & A AL
i, 24 5] B K F 800 me/d, W & AE KA H . AWK
U3 U 2 8 SR L I KR AL 430 ok 93. 80,
1. 85 pg/kg, #c BT — AR & 20, 49 H AR
I I T AT RE S S E M A B S A 581 ot

AN TR] i X R 45 11 B AS B 24 5% B A S 1 D0 AT
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Bt AL BRAR AR, X 5 2 Y 4 FH B S
R SO

AR YRR A 25 HE R WL, N 52l DS A3 b O R
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PZIER BB AR IS O, 5 S T AR FRATR T B 25 5k
4 DRI VAl TR A WA 30 1 o i 5 245 1) 0 Y Ak A
PRARAERL 2 AR

S % Uk

(ISR o e S = § 7R e S L e (L N
DB15/T 1983—2020[ S]. MEAI 45 A5 A i X BTkt FIpR
HEAL B S BE , 2020,
Inner Autonomous Market  Supervision

Mongolia Region

Administration. Mongolian traditional milk products terms:
DB15/T 1983—2020 [S]. Inner Mongolia Institute of Quality
and Standardization, 2020.
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