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WL IS RS AT A R ER B SR TR B T AR AL
SHN,KER,T B, S

(IHAHESTEEHERR,TE %% 337000)

WE:BN AL SR b Dk BRTHAR ERERRYRMEEEHEAE L. X G4 Agilent Poroshell 120 EC -
Cis (100 mm X 2. 1 mm,2.7 pm) ,i%ZH 484 0. 1% F B — Thr (BJERM) ,R#E A 0.2 mL/ min, &4 30 C,#HZH 1 uL; R A
Wk 5 B (ESD & TR EH T4, R 8 5 R B (MRM)AE X 4248, 951 38 i #r 2t (m / 2)286. 0 — 165. 1/ 153.2,m /2 300. 0 —
165.1/181.0,m/2340.0 —323.9/202.0/170. 8 tf A& & F 2 ER Dok SR THR LR BE RO ZTRES A E
16. 801 ~ 336. 024 ng / mL. 15. 000 ~ 300. 002 ng / mL.40. 560 ~ 811. 200 ng / mL J& B 1 53 @mAR L £ & B 4F(r=0.997 1,0.996 6,
0.9982,n=6); M H A 7.13,4.39,1. 16 ng/ g, £ FFE4HF] 4 23.80,15.18,3. 88 ng/ g; 4 B ATk T LM RIELE R
RSD 35> F 3. 0%; F 3 DI & 55 4 101. 60%,102. 07%,100. 13% ,RSD %% 4 1. 68%,1. 67%,0.92%(n = 6) . 1 3A% LLHk P 45 th
shole BRER AR BB R AHORS, 52 H 4 0.48,0.19,0.52 pg/g(n=3) B A EETAMRE LREH,TH THLHE
ok BRER T A R AR E &

S AB LW A Bk B IR T vk BRER T AF B ; R B R AR

Establishment of Screening Method for Morphine,Codeine Phosphate,and Papaverine

Hydrochloride in Juhong Granules
YI Xuhang ,ZHANG Yuqi,Ll Xia,Ll Jiajing
(Pingxiang Institute for Food and Drug Control ,Pingxiang, Jiangxi,China  337000)
Abstract: Objective

morphine, codeine phosphate, and papaverine hydrochloride in Juhong Granules. Methods

To establish a liquid — chromatography tandem mass spectrometry (LC — MS / MS) method for screening
The chromatographic column was Agilent
Poroshell 120 EC - Cj column (100 mm X 2.1 mm,2.7 pwm),the mobile phase was 0. 1% formic acid — acetonitrile (gradient
elution) , the flow rate was 0.2 mL / min,the column temperature was 30 ‘C,and the injection volume was 1 plL.The electrospray
ionization (ESI) ion source was adopted with positive ion detection,and the multi — reaction monitoring (MRM) mode was used
for scanning. The mass charge ratio (m / z) of 286.0 — 165.1/ 153.2,m / z of 300.0 — 165.1 / 181.0,m / z of 340.0 —
323.9 / 202.0 / 170.8 were selected as the monitoring ion pairs. Results
papaverine hydrochloride were 16.801 — 336.024 ng / mL, 15.000 — 300.002 ng / mL,and 40.560 — 811.200 ng / mL (r =
0.997 1,0.996 6,0.998 2,n = 6) respectively. The limits of detection were 7.13,4.39,and 1.16 ng / g,respectively. The limits
of quantification were 23.80,15.18,and 3. 88 ng / g,respectively. The RSDs of precision,stability,and repeatability test results were

The linear ranges of morphine, codeine phosphate, and

all lower than 3. 0%. The average recoveries of morphine,codeine phosphate,and papaverine hydrochloride were 101.60%,102. 07%,
and 100. 13%, with RSDs of 1.68%, 1.67%, and 0.92% (n = 6) , respectively. Morphine, codeine phosphate, and papaverine
hydrochloride were detected in one batch of Juhong Granules,with contents of 0.48,0.19,and 0.52 wg / g (n = 3),respectively.
Conclusion The method has good repeatability and accurate results,which can be used for screening morphine,codeine phosphate,
and papaverine hydrochloride in Juhong Granules.

Key words:Juhong Granules; LC — MS / MS;morphine;codeine phosphate;papaverine hydrochloride
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(5 [ Aglient A 5 ) s ESR105 AU #t, 7 K CKS 2 b+ 7
532 —) ,ME - 204 BV TRV (CK N T4 2 —) , 3
&) F #i 1= Mettler Toledo 23 7] ; KQ — 500DB AU 75 4 (71
A BT &7 S AR AR A BRA W, TRk 500 W, 45
40 kHz) .
1.2 X%

neh e Xk B SL (HE 5 171201 - 201825, & & K
93. 6%) , i R A F PR X B 5 (L5 ok 171203 - 201808,
TN 96.9%) , R R B SR B (HES o 171214 -
201906, % 1A 100% ) , 410 ) v 6 b 24t e 52
Bt s O (gl SRR R RBHEE < P E > BIRA
Al s R (g ol R B B 24 R A BRA A
oA 32 R 43 B 465 7K o T B TR 2808 7K 5 A 21 SR
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Tab.1 Information of Juhong Granules samples

ApeL RE | AFAL REF | AFSL w5
A 210305 E 04220103 | 20191108
B 220212 F 20220102 J 21080603
C 22020102 G 210507 K 200713 - 1
D 2202011 H 211182

2 FEEHER

2.1 REEHERGEAMKE

2.1.1 BE&Ht

{4 : Agilent Poroshell 120 EC — C,#: (100 mm x
2. 1mm,2.7 pum); FEhAH 0. 1% HER(A) - 25 (B),
6 BE PE B (0~ 5 min B} 95%A — 70%A, 5 ~9 min I}
70%A — 50%A,9 ~ 12 min 5 50%A) ; % : 0. 2 mL/ min;
FEWRL 30 Cs HERE - 1 Lo R ME BEER n] £ R AR R 2

SRR A X FE S FE A3t it v v B3 0 7
W) T E LI 1
2.1.2 g &H

AR 5K P 25 P S (EST) B8 - T 1F B A6,

()

£

Counts / X 10° Counts / X 10*

22 O W (MRM) B A7 9 4 TS ME LS
4l B AU THR IR 300 °C; THR SRR 11 L/ min;
EME R 4000 V; S ETT 15 psic B #1145
B R 2 TR A X HE A R BE P A B MR A = %
P 0L 2

#2 REEHESY
Tab.2 Mass spectrometry parameters
HE&  MSI MS2 HEBE(V)  AEEET(eV)
vk 286.0 165.1°/153.2 135 38/40
BB THARE  300.0 165.17/181.0 135 36/40
HMBEH 340.0 323.97/202.0/170.8 135 32/35/36

AR F BT,
Note:* refers to quantitative ion pairs.
Ak E

BT RESD 17. 95 mg BT FFRIXTIAAR 15, 48 mg
Eh 2 BESE R T IR D 10, 14 mg, K B HRE L 20 3 E 100 mL
D, 0 B 2 B AT NG B W R A X IR
W45 1 mL, B 100 mL 25 i, I B 25, 3250, 1 i
Jo e B 43 ) A R 1 680. 120 ng / mLL | B R AT A5 A
1 500. 012 ng/ mL . #5522 3£ 1 014. 000 ng / mL A1
A RV

10 ASKE N A IR B 11 g (A2 F 148) 4
FEFRE I 25 mL (S A, B ST, R PR AL FEL ()
k500 W, H %k 40 kHz) 30 min, ¥ 5 2 %15, FHFR
FE T, AR R R B BT AR ) DR MR TR
YE R R
2.3 HEFEEE

I TSN P 8L . ARG AT 0RE B M RE S (SN
22020102) 11 g, KW PR , B B IR K% A
2. 20 R IR R R SR IAUR 2 mL, 32 2. 2 30 T 5 Bl 45 R
i v B 43 il O 9 ME 134,401 ng/ mL. 85 B2 7T fF
120. 001 ng / mL £k % %4 5E0% 81. 200 ng / mL 1) LK i
FL TR o P 2. 2 T T 1R A X L VA e, o Y
T T, 45 I e 5 43 331 S g 134. 401 ng / mL B R AT

2.2

ounts / X 10°

G
.5
5.0 . 3 I
4.5 7.0 q 1.3
4.0 6.0 }%
3.5 5.0 10
3.0 0.9
4.0 .
2.5 0.8
2.0 ‘ 3.0 0.7
1.5 0.6
o ‘ 2.0 1 k 0.5
. 1 2 .4
0.59. A A J‘L.. _ R 1.0 R 2 J_V 8'3 -~ — ——
0 ¢/ min 0 ¢/ min N ¢/ min
0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11

B

Lok 2. BREATAFE 3. SR Rk

A ARSI B, FEMEAK SR IR IR (B 5 4 21080603)
BETFRE

E1

C. P4 S ik (35 4 22020102)

1. Morphine 2. Codeine phosphate 3. Papaverine hydrochloride

A. Mixed reference solution B. Positive test solution (batch number:21080603)

C. Negative test solution (batch number:22020102)

Fig.1 TIC chromatograms
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Counts
5x10%4
0x10%4
5% 101

0

i 6. 549
m/z:340.0 — 170. 8 3

2 x o3 Jm#:340-0—202.0 6. 5534
1% 1034

0
3x ]03.
2% 10°
1% 10°

0

P

m/z:340.0— 323.9 6.553
3

m/z:300.0 — 165. 1 3.768

X X X X
=)

4m/z:300.0—181.0 3.762
2

% 1024

A LoULo
x
4

m/z:286.0153.2 5 554
1

7m/::286.0*’ 165. ]‘2_ 551

!

Lowhee 20 BRER TR 3. BB Rk

A, R RSB IR

B. FAMEBK R IR iR

B2 ZrMENEXREE
1. Morphine 2. Codeine phosphate 3. Papaverine hydrochloride

A. Mixed reference solution B. Positive test solution

Fig.2 MRM mass spectrograms

F7 K 120. 001 ng / mL . $h % 2 5268 81. 200 ng / mL (1R
A R T R SO A T o B 3R 2 S R A 1 i, 2. 1
RS SR HERE N SE TR A BV TR B )
R A TR TP M R R A R R R A SEUE 1 S 1
W T FR By FEAE o 45 2R 3 ) O 100.21%, 99. 78%,
101. 18% , & B it B Jo 500y A B 4.

RVEE R R E I 2. 200 FIRA X B R
T A, PR A R Bl 2R 9 o VA ) T A A
TR, N E A R v 43 9K 16. 801, 33. 602, 84. 006,
168.012,252. 018,336. 024 ng / mL, F 2 7] £7 A ) Jo 1
W FE 43514 15. 000, 30. 000,75. 001,150. 001,225. 002,
300. 002 ng / mL, £ 1% 82 S8R Y 5T 1k FE 5351 4 40. 560,
81. 120, 202. 800, 405. 600, 608. 400, 811. 200 ng/ mL,
Fie 2.1 WU T A 50 S5 AR R R DU 5, DA 5T o R B (X,
ng / mL) A AR AR | H bR AR (V) S AR AR IR AT 2t
[ AR FE Vg = 1249, 5 X4 +249. 37(,=0. 997 1,
n=6);Ypu=1742.8 X5 -3.9268(r=0.996 6,n=6),
Y =62778 Xy +3680.5(r=0.998 2,n=6) 255
B, e R ) A D | R R R SRR Y S5 R o il A
16. 801 ~ 336. 024 ng/ mL. 15. 000 ~ 300. 002 ng/ mL,
40. 560 ~ 811. 200 ng / mL U [l N 5 W 1 FRE 1E 56 &
R 47

RO B -5 7 e PR 52 - 2. 2 300 RS X B R TR T
T, N R R, i 2. 1 T R A R R I
SIMERE L (S 7 N) 2y 30 1B R AE AR RR, LS 7 N
Sk 10 14 WAk 5 St B o 445 SR AT 21 0k rp R
M A A DAL R R 2 SR A A BR300 7. 13, 4. 39,

1. 16 ng / g, & i FR 435124 23. 80, 15. 18,3. 88 ng / g

K % BE B0 RS 2 W R 5 R 0 R IR A X
HE 8 R (el T T 1 DR T R S ) O o R
4y %1 M 168. 012, 150. 001, 405. 600 ng/ mL) 1 pL, %
2. 1301 F RIS A5 PR SRR A2 6 YK, 1T SR g T AR 45
B RSD 4y 5K 1. 21%,1.95%,1. 12%(n = 6) , WX 7§
K R AT.

2 PR PR — i (HE 58 21080603 ) BH A
il 6 403 KRR R, 45 2. 2T N 5 k) £ Bl S AT, 1
2. 1300 F 56 A5 AR S 0 S T AR, JF A
GEA RSD 43 WM 2. 49%,1. 05% ,1. 26%(n = 6) , 7 W]
Ik EE R

R g PRI G B[R — it (4165 21080603 ) FH 14
FES FE 2. 2550 F 5 el 5l SR, =R B
0,2,4,6,8,10,12,16,24 h B3 2. 1 51 T i35 45 (4 HEFE
52,30 e T AL 25 S0 RSD 4359 0 1. 28%, 1. 56% ,
1.01%(n = 9) , R BHMEALE S RAE IR T CE 24 h
AR E M R AT .

A T A a5 < R 260 3 e (400 & i e i v
A R 23R 0. 48,0. 19,0. 52 wg / g) BIKES 6 403,
A3 B TR AN L BLS. 5 o B AR E , B FEHEE N
HL I 2. 2 00T IR A 6 BE S A OE L 2. 20
T O A R T A T, FE 20 1 IR 5 A R R
FE 0 S TR, IR TR R R g5 L 0L 3 3, R
T HERA B AT

it FE a6 - B ] — At (AL 54 21080603 ) BH 1 #E
fit, 8 2. 2 T 7 i o A AR A TR, 0 )R 3 R AR
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3 MEENKRELER(n=6)

Tab.3 Results of the recovery test (n = 6)

Al BEE() H348() PAB() WEZ(g) ERE) X% RSD(%)

Kk 5.5256 2.6523 2502 5.2164 10174
5.5462 2.6622 2502 5.1856 100.13
5.4925 2.6364 25202 5.1896 101.31

10160 168
5,546 26518 2900 52925 10478
5531 26405 2500 51642 100.10
55155 26474 2900 5071 1017
BRTAR 5556 10499 L0500 21126 10121
5560 10538 LOSO0 21023 99.86
5495 10836 LOSO0 2165 1313
102.07 1.67
5516 10497 1000 21467 104.48
55031 10456 1000 2152 102.82

5.5155 1.0479 10500 2.1074 100.90

LRERZA 55056 187133 13350 54354 101.07

5.5462 2.8840 19350 53862 98.71

5.4925 2.8%1 L9350 53941 100.12
100.130.92

5.546 28728 29350 53923 99.39

5.5031 2.8616 19350 54147 100.71

5.5155 2.868 1 29350 54236 100.81

SR Y €033 A [ Agilent Poroshell 120 EC - C g 4
(100 mm x 2.1 mm, 2.7 um) , Zorbax Eclipse Plus — C g
(50 mm x 2.1 mm, 1.8 pm) , Acquity UPLC BEH C,
FE(100 mm x 2. 1 mm, 1.7 wm) ], 4% 2. 1 30 F {56 4 14
HEREDN 2, o sk W T B L 45 R0 RSD 43 9 R 1. 17%,
1. 41% 1. 01% , & WA (o3 A %I i o e il ol i T 15
PR 1 i 28 SR 1 57 B 5 TR
2.4 HREENE

L1 HERE 4508 B, 342 2. 2 300 1y i il 45
VSR, 0 2. 1T R0 2 A AR D 3 0, i SR e T A
IFTHE A A A LA (AR 7= 4l T, 4t 2R 21080603 )
B i R H R R T R D TR A SRR, B i
40.48,0.19,0.52 wg/ gln =3), HAHtAES b Fik
3R AW B R A AR
3 itig

LC - MS/ MS¥EBA R & L s P SR
VTAEA 12 38 FH T rh 24 50 45 R 5T A 2 i Ak 27 i oy
GIHTYT -8 AR LT IOR ) 32 BTk 1 W TS N S e ]
RESE 2520, MO HEBR A 3 sh s i A4 ol e g 21
UKL 5 T 15 Mk 2, B %, D HERR LA S A 19 T
Yo, A FT o ST T 0 A AR L1 A Mk B R T £ R
FIER R 22 SERH 0 LC — MS / MS ¥ 45 50 11 #4520 ks
AT LR S RS R R B R T AR DR R R A B
LAY, S 0. 48,0.19,0. 52 g / go A SCHk AT
S, M A R T A DR R R A S Y ALV IR R R
A5 ~ 15 mg 733 (15 ~ 30 mg®/® F130 ~ 60 mg 1285,
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AT ALHEBR A b F2 B ds I ey 7 o o 38 1 B K 245 o W
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