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Determination of the residues of 9 kinds of antiviral drugs in
animal-derived sports nutrition by HILIC-MS/MS
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Abstract: Objective: This study aimed to help with strengthening
the monitoring of antiviral drug residues in animal-derived sports
nutrition products. Methods: A method for determining the
residues of 9 kinds of antiviral drugs in animal-derived sports
nutrition was established, by wusing hydrophilic interaction
chromatography tandem mass spectrometry. The samples were
extracted by 1% acetic acid-acetonitrile and purified by PRIME
HLB column. The mobile phase system of acetonitrile-10 mmol/L
ammonium acetate solution (containing 0.1% formic acid) was
separated by Sielc Obelisc R column in gradient elution mode to
achieve the separation of nine target components. Results: The 9
kinds of antiviral drugs fractions had good linearity in the mass
and the limit of

concentration range of 0.1~ 20.0 ng/mlL.

detection was 0.1~0.5 pg/kg, with the limit of quantification of
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0.3~1.5 pg/kg and the spiked recovery of 82.3% ~95.7% . and
the relative standard deviation was 3.2% ~ 5.9% (n = 5).
Conclusion: The test method can meet the detection requirements
of the residues of 9 kinds of antiviral drugs in the animal-derived
sports nutrition.

Keywords: solid phase extraction(SPE) ; HILIC; animal derived;

sports nutrition; residues of antiviral drug
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0.0 5 95
2.0 5 95
4.0 20 80
6.0 20 80
6.5 5 95
15.0 5 95

1.2.4 FEMATAR R FRIGE G 350 B FE S LR AR i 150
Fe 2.0 g I 20 mL $RIHE (43 5 L 458 2 TR B 4% vh
B AR MR —H R, LR L IEw
WA PRI L IR BE 30 s, AR & SR BORIR A 558
7 10 min,5 000 r/min B.0> 5 min, i ¥, B 5.0 mL JE &
RE, 2R B3 FP A /N R (MCX, MAX DL & PRIME
HLB) , [ 48 & B 72 42 IR 1) AH /N K 88 4 20 3R 43 5l 42 0
b RE R RS AR BBV, 5 0.22 pm BEMESE AL
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Figure 1 Comparison of purification of 4 kinds of

chromatographic columns
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Table 2 Mass spectrometry parameters of nine
components

Hitrfba® #E7T THT

IR/ V Rl R/ V

198.2 23
ZHHRFE 267.0 28
226.1" 11
B 136.1" 27
ZEET 322.1 32
280.1 16
279.4 25
Fif Lt 2 477.8 42
432.6* 18
135.1 19
B 5 9% 45 226.2 36
152.0* 13
) 169.1 21
PR so il 242.2 35
186.7% 15
107.0 30
L LN 180.1 42
163.9* 18
77.2 24
NIk 1525 32
135.1" 23
166.1" 18
B E M 313.2 42
225.8 16
113.2" 21
e i IR 172.6 36
130.8 19
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Figure 2 TIC diagrams of 9 kinds of antiviral

drug components
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Figure 3 Effects of different extraction solutions
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Figure 4 Effect of different solid phase columns on peak area
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Table 3 Linear relationship and correlation coefficient of 9 components
Hirfb &% L/ (ng » mL™D) 2R 1 101 14 7 A R? KithBR/ (g« kg™ ERR/(ug + kg™
HERT 0.1~20.0 Y =221 069X —35 936 0.999 4 0.1 0.3
ZEET 0.1~20.0 Y =481 534X +25 684 0.999 3 0.1 0.3
B Lk %2 0.1~20.0 Y=1224 826X —136 721 0.999 6 0.1 0.3
B 5 7% 45 0.5~50.0 Y=289 648X +9 189 0.999 1 0.5 1.5
DK s 5 1k 0.5~50.0 Y=281 125X +6 853 0.999 8 0.5 1.5
4 Nl 0.1~20.0 Y=2 384 416X —13 521 0.999 5 0.1 0.3
4 W o e 0.1~20.0 Y=169 619X +33 374 0.999 1 0.1 0.3
A ] il 5 0.5~50.0 Y=54 436X —9 159 0.999 3 0.5 1.5
Al Bk I 0.5~50.0 Y=96 653X —3 215 0.999 2 0.5 1.5
50.0 pg/mL BT ELBEMNEERRRGE . MIBRAN 2.8 LERERDH

0.1~0.5 pg/kg E RN 0.3~1.5 pg/kg. 7 ik RIEE .
2.7 HEERWREEBEZE

A3 A IR R 3 ANK 9 R B 2 4 B
Fi TR R AT bR R, 2 R LR 4,

Hi 3% 4 AT, 9 P B 24 W0 A 43 B AR R R
82.3%~95.7% . RSD N 3.2% ~5.9% . i W4 i 46 46 0 44
1 0 B RN % VT HE

R4 EWEREBEXIRERE

Table 4 Recoveries and relative standard deviations

(RSD) (n=5) %
B b4 2.0 pg/kg 10.0 pg/kg 50.0 png/kg
Rl RSD MR RSD  [MgE  RSD

HHPOF 87.9 3.5 89.2 5.1 91.3 3.8
ZHIKE 837 4.2 92.6 3.5 86.4 5.9
Fif 1t 22 92.5 3.6 87.4 3.6 91.0 3.7
Fis s 88.2 3.9 88.2 4.0 92.3 3.8
Bk sLfE 87.6 4.2 93.6 3.2 87.2 5.3
Bl 90.5 3.7 87.4 4.1 91.0 3.
ENIkERE  86.2 3.9 88.2 4.0 92.0 3.
BEMAE 8. 4.0 95.7 3.8 82.3
LN 91.5 3.7 87.4 3.9 91.0 3.
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Xt 10 4 AS [R] & B 8h ) IR 52 8 8 3R R b 9 R bR
YA R AT T R L9 B H AR 4 o S R R A
AR R A B R AR BRI UE Jy kY 3E
Far & vk, o B MR RE L #E AT AR AL 3RS (2.0, 10,0,
50.0 pg/ke) » 43 il A% #E 75 % (SN/T 4253—2015) Flik
B 07 PR AT LR L S5 R K5 .t RS T A, 5 5y ki

x5 AEMEAMKE

Table 5 Applicability of the method pg/kg

2.0 pg/kg 10.0 pg/kg 50.0 pg/kg
Bitrdlsr Rl tsde RE Al RE R
Fik o mEk % hE FE B
ZHPFE 182 176 9.02 851  45.6  46.8
ZE®E 175 — 9.11 — 43.2 —
W 1t % 1.83 — 8.87 — 45.2 —
B E % 17.10 ND 8.94 6.63 46.1  33.5
BREsiE 1,78 — 9.28 — 43.6 —
EAN 1.80 1.56 8.65 7.68 45.5 39.9
SNk 1.82 1.68 8.76 8.36 46.0  43.1
BEfE  1.76 1.63 9.61 8.12 42.3 44,5
1

15 04k
tONDY R AR

.86 1.74 8.85 7.92 45.5 45.2
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