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National food safety standard—
Determination of four antiviral drugs residues in bee products by liquid
chromatography—tandem mass spectrometry method
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RmBREERRE
BErEmB A MNRERAGYHREENNE BRERE-RERRIEE

1 EE

ASCHFRURE T 867 G TP 4 FhEUHaE 28 25 1 5 B e T 1 S AR A0 YA € 38— RO R i 5 7 0%
AR SCA 3 P e 1 e T 2 D o L1 55 <5 1 52 P P 00 5

2 HIEMSIAXH

RSP R P A
(3% F J1X 197 RO R A 3
pEs

GB/T 6682

o, 2 HOBEE SO
e A R

3 RiFMENX
AR EF

5 (ST A

5.1.3 ZJE(CH;C
5. 1.4 HIK(NH,O
5.1.5 ZE#(CH,CON
5.2 BikAEH

5.2.1 0.1 FERVEHE . IR 1009
5.2.2 0.5% FERR - U R 500 pl, g
5.2.3 1%WERER B 1 mL, F/K#HEZE 100 mL, 84,

5.2.4 209 HIEEW - BOFEE 20 mL, KRR ZE 100 mL, g4,

5.2.5 80N ZRHHHL - BLZAE 80 mL, A/KFREE 100 mL.iR4.

5.2.6 ZiEkEEW 0.2 mol/L,pH 8. 5) . L Z Bk 1. 54 g, FI/K IR B 100 mL, Z/K I pH £ 8.5,
5.2.7 0.10 W+ HEEA I B 0. 126 FF AR 10 mL, JTI AR B2 100 mL. R4,

5.2.8 0.5%H B+ F B BUFEE 5 mL, 0. 5% RIS IR B E 100 mL, R4,

5.2.9 100HBR+ W WA L 1 90 RV IR 40 mL, F P EERR R ZE 100 mL, R4,

5.3 HERRHEAE

S FIbER < 9 20 1 5 G I SRR U <5 58 e -cLis 4 W 20 Bl S 4 M- NI - ol , 55 Bt 2 =
1
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99 %, BLfE B ILHE R A,

5.4 tRAEREEN

5.4.1 PUmEI26Y R AR Y AR G 4 98 2 B AR B bk U e L R 2 3K A AR AT M 29 10 mg, F
0. 1% P ER- P BISRIA R EAZE 10 mL, FRHIA 1 000 pg/mL MARHEMREEE. 2 HIFRERERILEE &R
Z B2 4RI R R AL NARRHER A 10 me, AR BISRE A ZE 10 mL, BHIAR 1 000 pg/mL HIFRYE
BEB. T—18 CLUTEARE AR 31N A.

5.4.2 HURBHKAYIRAIRAEPEB ARRBE 4 FHURELRGYITERZE 100 uL, T 10 mL FEHK
b, BN EAZ IR, R REER 10 pg/mL BBSIRETER. F—18 CUTEBLEE A
B14MA.

5.4.3 FURBRAGWRASIMELER HERDIURERGYR S REDRBUER, A 0. 57 Hit- P Bz
BRI HABR 0.1 pg/L.0.5 pg/L.1.0 pg/L.10. 0 pg/L .50.0 ug/1.100. 0 pug/L.500. 0 pg/L & &5
WHEAMRETER. AAAK.

5.4.4 HmBRAYRME AR SIRAE R ARRRE 4 FhHUR B R AW RIALR IRRERS &
100 uL,F 10 mL AR+, AP EERE X ZZIE , B SRS UREL-d; | £ RIBERE-dis &R 2 1-d FIsE
&RI-ds ¥R 10 pg/mL WHFIRFRGY R EARBEFELER. T—18 CUTEARE. A
BW1IMA.

5.4.5 HRBEAYRGLENRESIRE TR RIGUR R Y RALR RARR-&1n P E B 100
pL, F 10 mL F&HF, 0. 5% P EE-F B BUE A Z 21 B, Fo H AR S mk - ds « & R e -dis R Z 18-
di FFEERI-ds ¥EEH 100 ng/mL WHRBRAY RN EARBESIFELER. BHBLE.

5.5 #iy

5.5.1 ZEMMREMZERAE:500 mg/6 mL,AHLE.

5.5.2 JKAWEL.0. 22 um,

5.5.3 IRAYAE M KR (EMR-Lipid) " B4R 543

6 uEEfnigE

6.1 WARGH-BBRERN . RABEEE TR,

6.2 RIERAERR.

6.3 WEAGEE.LHLF5E 8 000 r/min BLA L, FHERE 4 C.

6.4 KBIRHE.

6.5 ZKIL,

6.6 4R 0.000 01 g F10.01 g,

6.7 210 pL.20 p1.,200 pL.1 000 pL.5 000 pL,

6.8 pHit.

7 RENEEERE

1.1 REms&

BUE B S SRR S BN B BB S . MESRAEEEG, EEARERT BT
At 60 CHIKIBTMEG, FFEMTBAERS AHEER. HSFHRAEETRGET . &, 3#
fi EARIC.

a)  HHIBUE EIRRE G R BRI 5

b) BHEEHE BRGNS B

o) RIS B RS  BOINIE E M AR HE AR Y = B B AR .

1 desb) it EMR BRHLEIUR A T RIS IR Rk B A, SRR A& 2R AR A K RE S A e,
2
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7.2 RERNRE
WEBFE A T IR T LR B E ARG T — 18 ‘CLUFRAE.

8 MELR

8.1 #REL
PRI 108 (2420.05) g F 50 mL HLIE WL .08 B, R U AR 3 AR TR & FR o T4E
100 pLFN 80 % ZHE A 10 mL, 4% 5 min, T 4 ‘CF 8 000 r/min #.0> 10 min, B2# F 3§, ik 2
30 mL, FI%/K#E pH % 8. 5+0. 02,4 H.
PRI F 323808 (140, 05) g F 50
100 uLFZNEVEW 6 mL, &%

YOI A [RIL 2 N AR TR A An o A W
0 min, B 1 i W2 TS A

8.2 #Hik

[E5 AH 2 B 3515 ] . . R mL 51k, & FIH LA
<1 ¥ /s HY 9k :E Btk i ; : L7 10 mL ¥k,
Fr TR §HH - 3H 8 N S dors v ARG s, 4 ] B, T 40CTAR
KT L 0 nf T ek b . 95 G El b o N v - L
0. 5 %0 F ikt 7K — e JEERie s o e
8.3 ERITEE
#rp,45 CKE : iR ) _ 4 0.1 pg/L
1.0 pg/L.10. 00 /[ 30U 110 Ll o/1,500. ; : 5 fif AR HETE I
PR VA T e i ' fi ) 177, LIS IR
18, BERA 68 b bR 7 T
Ve BE i AL AT X

8.4 ME
8.4.1 RHBIESER
) il i o e e ' 7 pm) B2
b) WzhtH:A ¥ S A
{5 8] » min B, %
= 0
2.0 J
3.0 g
4.5 28
. % 75
7.0 5 2
9.0 5 ! L
9.1 100 ‘,
12.0 100

¢) i .0.3 mlL/min;
d)  HR:30 °C;
e) EEE .2 pl.
8.4.2 RiGEEEY
a) B S R IR
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b) HF#HH X EETEN;

o AR £ AR (MRM) ;

d) :Fﬁt—imfg:300 °C;

¢) THRSUWHE:13 L/min;
1) g'ﬂf»%ﬁgﬁ :30 psi;

g) FEXIREE:325 C;

h) S ##E:11 L/min;
D BHEBRE:350V,

EEEFSERENE 2.
xR2 EEETFSEIER
WAHHFR FHE T AR ,m/z(eV) ERE T (HIREER) .m/z(eV)
152. 2>>135. 2(23)
& RIGERE 152, 283, 1(30) 152. 2>>135. 2(23)
180. 2>>163. 2(12)
0. 2>>163. 2
ERZH 180. 2>>81.1(24) 180.2> (12
180. 1>>163. 2(12)
I . 1>>163. 2(12
Rl 180. 1>>91. 1(38) 180. 1>163. 2(12)
172.1>>60. 3(18)
f 72. .
I 172.1>>113. 2(22) 172.1>60. 3(18)
& RIGERE-dis 167. 3>>86. 2(36) 167. 3>>86. 2(36)
&N Z1E-d, 184. 2>>167. 2(12) 184. 2>>167. 2(12)
F&Hil-ds 186. 2>>169. 3(12) 186. 2>>169. 3(12)
R Ehk - ds 180. 1>>121. 0¢20) 180. 1>>121. 0(20)
8.4.3 Wwx
8.4.3.1 =iz

FEAREHERAM T , AR P HUR Y 5 H AR IR B B 18 22 bt 5 8 R UG BE AR HE W B R LR
BAAY SHARNR BN RIZ ELRRZEE 102 59 BIB9S B T3 BE L5 W BEAR 2 IR IEAR
MR AR B T EE—BL AW RE A T40%.

8.43.2 EEBWlE

43 S BGE B 5RE VA VARV IR e BE B B I B HE TRV R B B R R, LA 5 3 0 T AR
GHEER . B ICECARYE AR R st R P 2y e o7 4 249 O 8 (A4S0 B 2 Atk 05 R oA SR R
TR eh N AR HE AR, DMEMERE . X TR PHUR R RAG YR B BB SRR R TSR, 7R
BB ARYE 25 Mok BEAR R AR AR BN , (XA VO B HUR B R 2 W M W R 7E (X AR e
BB P » X O AR IR BE S AT HE R & P B AR BE— 3. 4 MU B R R R R AR & 15
HEVR VRO RIE 2 T B (3K B LR SR B
8.5 =gikE

B2 (R BRI HERE IS » SR AR R (U R P BT AT HRAE .

9 ZRITEMRR

REPIRFEEAGYHRER X, iRl KRAR(DITE.
5 =C:XCis XA, XA’ XVX1000
T CL XA XA Xm X1000

.

X AR B R, A0 NI T3 (ue/ k)5

C. —ERUCRATEER PRSI R, SR N BT (ng/mL)
C. —— BN URERA Y ARIRIE B, SO0 B 2T (ng/mL);

ks
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—— R IR P TR R P R W T AR 5
s ~ARMERE W P DU FE R Z ) AR MR TR 5
A 2 BB BUE , AT (ml)
———FE BT VG B ME R P U R 2 2 ) AR BE R R SR R AN S B R T (ng/mL)
—— BB VG AR M W B UR FE R 2 T AR
R P PR RE S 2 AR I T AR 5
m TR o U, B TR ()
1000 —— I3 R EL,
S AN S L 0 A R AT (38

PO EE

co (IR E 3 AT R 1 pe/keg DU R B B/

AU 2%,
10 il 77 ik B R | IE 7
10.1 REeeE
AT 12 B JERFRA 1 pe/ke,
10.2 EWmE

A TT A
1 pg/kg~50 pg
10.3 #HEE
Z: Ny e )
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M R A
(BEAHE)
RRBRGMOPEXZRMES TR CAS S

PR LAY PIELATR AES THAM CAS SRR A. 1,

NRBRAWNPRXERAEFFANCAS S

FAN
L ETR RIAFR fEFR CAS &
EALESAlS Amantadine CwHp N 768-94-5
&RIZ RS L Rimantadine CeHa N« HCl 1501-84-4
hydrochloride
*ERIELREL Memantinchydrochloride C.H, N« HCI 41100-52-1
Moroxydine
Hy:N; O« HCl 0-91-
AL BT hydrochloride CHi 3160-91-5
ERIGERE-dis Amantadine-dis CwH:DisN 33830-10-3
ERIZRE-ds Rimantadine-d, CH;yDiN 350818-67-6
e AL Memantine-ds Ci.HisDsN 1189713-18-5
N B -ds Moroxydine-ds G HsDiN; O 3160-91-6




GB 31657. 5—2025

M % B
(FRME)
4 MMABREYRERERAGRERERENB IS FRERIEE

4 FHURELRBY K EFMLE NIRR SRER R FREAEELE B. 1,
+MRM (172.1->60.3) st-1pph-r002.d R3#T

v i {H
x 10° 1.137 min

] 1 Il 1 1 ] 1 1 t, min

09 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7

+MRM (180.1->60.2) st-1pph-r002.d PBHKHL-ds
e g (L
x 10° 1.121 min

325 +
30+
275 +
25
225 +
20
175
1.5 |
125 |
1.0 |
0.75
05 |
0.25
0 ;-
-0.25 |

1 2 1 1 1 I 1 1 L “ min
0.9 1.0 1.1 1.2 1.3 14 L5 1.6 1.7

B B. 1 AMARBEAAURRABRURARBEESRERROHESFREAEE( wo/L)
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+MRM (152.1->135.2) st—1ppb-1002.d &RIFERE
| iva 1
x10° [ 4.464 min

40
351
30
25
20
1.5 +
1.0 +
0.5 ¢
0

N : 1 : L 1 1 . I I 1 1 3 L t, min

4.1 4.2 4.3 44 45 4.6 4.7 4.8 4.9 50 51 5.2 53 54

+MRM (167.3->82.1) st-1ppb-1002.d &RI%zRE—ds
W o7 {8
x 10° | 4.402 min

T T v T T T v . T v . Y Y ¢, min

4.1 4.2 43 44 4.5 4.6 4.7 4.8 49 5.0 5.1 5.2 53

+MRM (180.2->163.2) st—1ppb-r002.d £:RIZ Rk
o 1
x 105 [

8

5.936 min

! ]\J .

53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

BB 1 (&)

N w L th o
T

t, min



+MRM (184.2->167.2) st-1pph-1002.d &RIZ.M—d,
FAE{E
x 10°

1.2 |
11t
1.0
09 |
08 |
0.7
0.6
05 F
04
03
02
0.1
0

5.934 min
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-0.1 t

+MRM (180.1->163.2) st—1ppb-1002.d E£H)
AR AR
x 10°

8k
7+

6 F

6.212 min

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 638

t, min

0 2

2 I 1 1 1 L

1 L L L

t, min

53 54 55 56 57 58

+MRM (186.2->169.3) st-1ppb-1002.d F4£R-ds
w7 {H
x 10° |

50}
45t
40 |
35
30 b
25 |
20
15 F
1.0 |
05
0

59

60 61 62 63

6.196 min

64 65

66 67 68 69

-05 " . A

L

53 54 55 56 57 58

59

60 6.1

B B.1 (&)

62 63 64 65 66

. t, min

67 68 69
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20254E 8 ASE 1R 2025 4 8 A4LES 1 YENR
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BNEE S86R
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