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ABSTRACT OBJECTIVE: To optimize and improve the quality standard for Keqing capsules. METHODS: According to general
rule 0502 method stated in 2015 edition of Chinese Pharmacopeia (part IV ), TLC method was used to identify Reineckia carnea
and Morus alba in Keqing capsules [the developing solvents were dichloromethane-ethyl acetate-formic acid (10:4:0.2, V/V/V)
and ethyl acetate-carbinol-ammonia (12:2:1, V/V/V), respectively]. The contents of morphine and codeine phosphate in Keqing
capsules were determined by HPLC. The determination was performed on XBridge Cis column with mobile phase consisted of
acetonitrile-0.01 mol/L potassium dihydrogen phosphate aqueous solution (pH value adjusted to 2.7 with 5% phosphoric acid
solution) (5:95, V/V) at the flow rate of 1.0 mL/min. The detection wavelength was set at 210 nm, and the column temperature

was 35 “C. The sample size was 10 pL. RESULTS: In TLC of R. carnea and M. alba in samples, same color spots were shown in

the corresponding  positions of reference  substance

A TG 16 5 25 B0 D143 2017 4F 1 24 S b B s AT H
(2) (No.462) ; ST A BHL BT A A A B H (No B RH-G AA
HIBA(201514025 %5 ) 5 ST BERE R 27 25 27 (R BrRh-H 54 253t (No B B
B A AA(2017)5802 %5 ) s ST 4 )2 RGBT B A A 2R A
H (No. RGN A"(2015]4029 5) s BI04 i B 2548 BIUR TP B2 24 | R ) o o
SR RBICIE (No.QZY Y-2019-059) ; S BT R 15 H (No. 0.001 28 pg, respectively. The limits of quantitation were

chromatogram without interference from negative control. The
linear range of morphine and codeine phosphate were
0.301 56-2.110 90 and 0.064 93-0.454 52 npg (»=0.999 9,
0.999 9) , respectively. The detection limits were 0.000 10,

SRR (2017)30-25) 0.000 34, 0.042 5 pg, respectively. RSDs of precision,
* RIS . BESEI7 I h 2 Tkl HLEE : 0851-86808857 reproducibility (12 h), stability and durability tests were
E-mail : 1217190211 @qq.com lower than 3% (n=6). The average recoveries were 96.18%
HA(EVER . AT 2500, W01k S0 11 BFSE 5T - 25 i and 95.95% (RSD=1.78% ,2.07% ,n=6) , respectively. The
P, HI3G:0851-86808857, E-mail: 1074459931 @qq.com content ranges of morphine and codeine phosphate in 18
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batches of Keqing capsules were 0.97-1.37,0.16-0.37 mg/g, respectively. CONCLUSIONS: TLC identification method for R. carnea

and M. alba, as well as HPLC content determination method for morphine and codeine phosphate in Keqing capsules are

established; the method is simple, accurate and reliable with strong specificity, which improves the quality standard of Keqing

capsules.

KEYWORDS Keqing capsules; Quality standard; Morphine; Codeine phosphate; TLC; HPLC
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18 b 385 I 3% (S M T 2R Al B P A 240 A B
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20180609 ,20180610,20181107 20181204 , Hhk# : i 4=
0.35 g) 5 T HEE X B 250 (L5 : 121314-201603) (& H
F2 X B2 M (3L 1 121124-201608) M MEX R 5 (45
171201-201325, 4 Ji : 93.6 % ) W & AT £ DR %o B (3t
5 :171201-201325, 4l . 96.9% ) X1 [ FE 2 5L 2 0
R e WEIEBE 5 LM B Sk € i, L 4x 3500 35 43 Bt
afi, KRRtk .
2 AEEHER
2.1 TLCX3|
2.1.1  HFERA TLC %51

BUA SN 259 8 g, il T0% 2.1 50 mL, 7K k[l
Ui 15 h, A B UEZE T, BRI UK 20 mL I
il , B AL, FNERAR 8 mL, KA INPELR 2.5 h,
R, gL s UE VR =S R e 4y 3 YRR AN, AR 30 mL, &
I = A BEIR, 25T, FR I B 2 mL VA A, 1 A It
AR . B FEREXT HRZG M 2 g RNt A R B 25
PR3 N 25 ) (AR IR A2 4 2 3 e B4 T FD T2 AL DD 8
g, [R]85 A 0T HE 24 b I TR 850 5 4 B R
X BRI . 452 I8 2015 4F R b [ 24 i) (O30 ) 38 1] 0502
POPEA IR A 3 A4S 10 pL, SR TR —
T G HEM L, A S be-2 R O BE-H R (10:4:0.2,
VIVIV) RIRFEFR, BT, BUH BT, BT RN (B K
9365 nm) TR, A55%, (i g , 78 ST IR 25 4
N AR A Y i) RSN D) ez =W = W A L DO
ToTHE, 4553 Kl L,

T 1~3 3 i (45 : 20180501, 20181107 ,20181204) 5 4~5.75
FEREXS HEZG T 5 6.0 4 B AT

Note: 1-3. test samples (batch number: 20180501, 20181107,
20181204) ; 4-5. reference substance of R. carnea; 6. negative sample

without R. carnea
1 EZEREPEHFELEENTLCHE
Fig 1 TLC chromatogram of R. carnea in Keqing cap-
sules
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HUAR S N2 10 g, JInAR FBR BR AN 7 40 mL, #E7
(2 H 300 W, #5122k 40 kHz) &b F# 30 min, A 10 000
/min £5.0> 5 min, Y835 PRI ER R E T pH 2 1~2, F#
30 min, P ; R LR O FRARFE S 2 K, AR 30
mL, 5 IR TR, 78T, 5 I 2 mL AR, 1R
AR IE . PG A R R 2G4 1 g FBesR (A R B
P P 500 P9 2540 (AR IR e 0 i S A i A T2 A
i) 10 g, [R5 i 6 5 1 B o) A 24 Vs TR B3 1 iz B
XF BRI o F R 2015 AF RS 1 2 i ) (R ) e )
0502 =P TR - W 3R 3 RMA 4S5 uL, skE T[]
— BB G RN b, LA Z R 2 Fs- T - i (12121 1,
VIVIV) R JEFEFL, R TE B BT, BT RAMET (R
365 nm) PR, 5, A S sk 78 S5 X 2
BT AF N 07 B S8 A ) B ) B A, LB 1 X R
T, AR ILE 2,

T 1~3 A3l (41E5-: 20180501 ,20181107.20181204) 4.5 11}
XF BEZHE 5 5. GRS R BT

Note: 1-3. test sample (batch numbers: 20180501, 20181107,
20181204) ; 4. reference substance of M. alba; 5. negative sample with-
out M. alba

B2 ZEREPREFLEENTLCE
Fig 2 TLC chromatogram of M. alba in Keqing cap-

sules

2.2 MBHEFNBEERFIFENSENE
2.2.1  WWAIHIR

(1) TR XT B S I U+ R 2 PR BN R X6 B 25 mg,
BT 25 mL &, R AR R 22008 55,
FIFRE MR A 1 mg/mL f6 I o) B O 45V 5 A 4 PR B
W AR AT 7 R 6 BR 5L 10 mg, B T 25 mL B A, A A
ff R R R 2 BT, AR B R 0.4 mg/mL A
i T AR DR X B 2 YA o 3 T e o R 4
2 mL FIREER 0T 5 PR BE AR IE 459 1 mL, & F i) — 25 mL
S, PRSI ARRG B 2 2 EE 45T, A N o v
80 pg/mL BER I] FF RS R e A 16 png/mL [T A X
HE VAT

(2) P S A 1 TBUAR i 20 B2 N 259, 1R 5D, B 1.0
g, FEBFRE, BT 100 mL HZEHETE P R &I ASR I
VA (K 4 mL ., =4 % 50 mL) , %5 %, R i,
A (L5 4 300 W, 4515 40 kHz) 4bFE 30 min, 574, 1
UORE T, FH =G e b A Dk 2 () I i, 50,
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UE IR TR M 5 B N B 0 R 80, AL
PEEC3 K. A FFHREBUR, ZE T AR I sh A e 2 2 10
mL &), $85], 55 0.45 um JEMR, ISR UE WL, RITS .

(3) Pt it TV 2 - F A 7 IO i s v v 4

(4) BRI X A VAL« 2 % 97 M 28 Ay 0 1 2 o 5 ik
BABESE LA B PERE S, 42 A T V8 T ) 28 i il
BRI X6} VTR
2.2.2  FEBATHRUEDEA T

AR A T 2 (15 20180301 ) K2 T 4 Xof R s
T, 43 BB T T bR oy vk i SR R A L il
SR, S5 ER I T R RR A BE X 0
HR R O 5 DR R 5 A, AN BB J U f v 2 g 22
Ko FEEA TR R bR A A € 3 T LI 3

i

BT

¢, min
AJRA X BRI IR
BT
0.10
0.08
5 0.067
< 0.044
0.027

¢, min
B AR SR 2

3 BRIMTRERERENGHSRREERIEE
Fig 3 HPLC chromatograms by current quality stan-
dard

2.2.2  FEARWTTHENT R T I

()i 464k . @ 3% 4 « XBridge Cis (250 mmx 4.6
mm, 5 um) ; i3I : Z15-0.01 mol/L R — & #il /K IF R
(L 5% BRI HOA Y pH £ 2.7) (5:95, V/V) s i # - 1.0
mL/min; KK : 210 nm AR 35 °C; AR 10 ul.

()L EMs RgiE AR . 4 B IBGR A X IR
SRR U SV 1 (FIE S 20180301 ) | BRI %) HE T
210 uL, #“2.2.2 (1) "W R @35 S5 A T L il sk
e A RIR IR T RIS [R] I i I e v
NG M RO 1R AT A R 2 A 80 5 BRIV A 544 Ny M R ol 8 T
FERIT AL T 8 000, AHARUE ] 43 25 KT 1.5, FLk
O3B P RLAT L BRI X HE 8 Y7 A ot R T HE i i
AHN A A T AR I 08 B, R I L JEm s . ¥
AHFFE B AR A kL 4

(MR RFL . S AER R 2.2.1" U R A
X B AR 4.8.12.,16.,20 .24 .28 uL, VA = ROBUF (2,
TEAN, 482.2.2 (1) " T 3 S5 R E A 700 5 | 1 s e 1hi
o AR (x, pg) ARG AR bR W TRTFR (p) AL bR 2
il oA 2, 25 0 ME R R T A5 DXL Ay [ 05 g A 40 30 O
y=4 948 991x — 97 372 (r=0.999 9) . y=3 858 213x —
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Fig 4 HPLC chromatograms by established method
in this study

28 313(r=0.999 9) . Z5AL R, N EFIBARR W] 15 [543 51
TEJEFERE 4 0.301 56~2.110 90,0.064 93~0.454 52 pg
T Pl A - e T FR R e B LA

(DR FE PR 58, B 2.2.17 3 TR A X% i
mn VAR B, R A LA R, AR o 301,10 1B
A3 A A I PR I B 25 AL, N AR T AR Y
5 I BEL 43 51 27 0.000 10, 0.001 28 pg, & & FR 4> 51 H
0.000 34.0.042 5 pug.

(OXER AT o KRG B 2.2. 17 I VRS 0T BE
VU, H2“2.2.2(1) "IN B GE AR EE A UERE 6 UK, i St
TR 25 S ol g AR T A R UG 1T AR A RSD 43331
0.29% .0.38% (n="6) , RIULZHE R L R AT

(6) Fa o PE ik g o BB Im] — sl i v v 1 (A5
20180301) , 4> A 7E = I F ik B 0.2.4.6.8.,12 h i} $%
“2.2.2(1) 7T @S AFETINE 0 SR IE A, S5,
Nl il A R 1T 17 PR 08 T AR RSD 435124 0.13% .0.46 %
(n=6) , UL AR =00 N E 12 h INERRE .

() EE IS . BUR — 0% 1 1 BERE 5 (5 -
20180301) N4EW , IRAT )G LB 1.0 g, L6 45y, #52.2.17 T
AR S R LA AT S, A A 2.2.2
(1) 73T i 2RI 2 , T SR e TR RO HAR 2 Ak
Oy, A5, WO MERIBERR AT fF I 5% RSD 43 51N
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1.0% .0.98% (n=06) , WA T B E R IT

(8) AR EIBCR IR . B — b B8 60 7 B i nZ T IR
PERE 5 (HE45-: 20180301) W44 , 1R A1), L 0.5 g, 3k
0y AEBEFRAE 45 1 150 H A3 S A ME i iR vl 1 A
TERA X BEEL , #22.2.17 30T B i T8 R 11 28 0 il 2%
VT ARG 4 2.2.2 (1) "I i 2 AR HEA T 2 L 1 it 0
RO S IR R . 2558 Mk B R v] 1R R 1
1 IR 8] g 243 91 kg 96.18%  95.95% , RSD 43 51l Ky
1.78% .2.07% (n=6) , F& B A Jy W A B 4007, 45 R 4F
W1,

F1 MERKERREER(n=6)
Tab 1 Results of recovery tests(n=>06)

Hi s MAR, e, AmREREN FHMER RSD,
it iy 2 2
,mg mg mg ,% e, % %
ol 0.606 96 0.563 28 1.146 51 95.79 96.18 178
061788 056328 116649 9740
061140 056328 1.144 68 9467
0,594 96 056328 11324 93.79

0.615 60 056328 1163 43 97.26
0.615 84 056328 1.168 62 98.14
PRAATREE 012139 0.140 70 0259 87 98.42 95.95 207
0.12118 0.14070  0.25624 9429
0.12228 014070 025371 9341
0.11899 014070 025277 95.08
0.12312 0.14070  0.26026 9747
01317 014070 025972 97.05

(9) it Ak 5 o BOft a1 (S
20180301) , 78 HoAth o35 S5 AN AR A5 DL T, 43 51 R
Welch Cs(250 mmx4.6 mm, 5 um) ,ACE Cs(250 mmx
4.6 mm,5 um) ,XBridge C,s(250 mmx4.6 mm, 5 um) {f,
TEREVEA IR . 255, DAAS [A) o 3 A 000 A5 A A VA T
1 ek B i 390k 1.2.1.2 1.2 mg/g, BERR v] 3¢ K 1Y
S8 0.23.0.24.0.23 mg/g, RSD 435124 0 F12.47 %
(n=3), Z5FFRE, 3FhASIR] b L) (T A X N PRI PR
AT DR A 0 5 235 SR A 5], A v v R A«

(10)EESL S EMNE . BUISHERE S, , Btk 2 4, 43 3
F5242.2. 1750 AR SR VA L A O A T H2.2.2
(1) IR G 2 AR A 70 5 , T i 06 TR B35 2 4 Bl
Oy BOEME . S5, 18 HUAR & o I e i LN
0.97~1.37 mg/g, W B o] ¢ K 7% & 78 [l &y 0.16~0.37
mg/g, LR 2,

3 itig
3.1 TLCEAFEREE

FE PRI TLC 250050, 28 5 43 T R HARE S o 2
B GRS K i 4 ) A IO 771 (T0% £ it H
P 50 % F ISR ) SE T AL BR AR EA T T 8%, OF HA =&
Hbe- R CTR-F R (8:5:0.2, VIVIV) EC k- R &
Fig-VKBER (3:2: 0.5, V/VIV) . AW bi- £ £ FR-H 1
(10:4:0.2, V/VIv) & BRI FIEAT T ik, 25w, R
F70% B K USROG AE ST AL B 2 DL R
-2 R 2. B5-F R (10:4:0.2, VIVIV) Ry @I, TLC
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F2 IS#tEmHPBHNBRASFESEMNES R
(mg/g,n=2)

Tab 2 Results of content determination of morphine

and codeine phosphate in 18 batches of samples

(mg/g,n=2)
#5 LU TR 1A
20171106 1.34 0.23
20171107 1.26 0.21
20171202 097 0.16
20171204 114 018
20171208 114 0.19
20180102 120 0.21
20180301 117 0.24
20180501 137 029
20180502 1.20 025
20180602 131 027
20180603 137 031
20180604 1.26 027
20180605 1.20 023
20180608 1.14 0.21
20180609 1.06 020
20180610 1.03 0.19
20181107 100 034
20181204 097 037

P v 45 B TR T 0 B B AT . AR ISR R B
FLE T AR R S RIE ST R R)
A LA B AEAS R EE (4.25,40 °C) SRR (32% |
45% 2% ) AR SRR (2.5.10 uL) R AR IS I .
SRR, OIS BE RS 0 B AT AR T A R AT
DRI, 8 22 3R 280 R 5 2 75 B TLC S8 51 251«

FESE 1 TLC %5506, 2835 TR RE 23 T XA i 11
FEHO 2 GRBA KIS 113 55 ) A4 O /) ( B HBE
T AR R BN A T 5 ) S R AL AR A T T 2558, 9 B
TET - R CTEE-R(10:4:0.2, VIVIV) . A bi-
FEE-FHER (6:1:0.5, V/VIV) | LBR £ Tig-H -1k il
(12:2: 1, VIVIV)SERFFFIEAT T . 58 8RR
o e PR N R R P T A B N LA SR R -H
-y AR (12:2: 1, VIVIV) N RPN, 4% B 55 15 i
B, ERPEE R EHE R T AR ROGE
SR RO S T R D) R AR DL AR AN
MREE(4.25.40 °C) AETREE (32% 45% (72 % ) ASJF] 5
FER(2.3.5 ul) FIJRIFRE O, 5 R Bon , IS B 5
Oy FEIRF AR W R RAF . BRI, B bk A
R B R A R TLC S8 51 254 o

WA, 28 F AR A T il X pE HE R R M R A T
T TLC %51, 4538 &k AR ik BARTES % A
Xof A 2 R4 € T AR I 467 B S A ) B A B, (EL R
XA TR, St 2 5 AT R BN BT I TLC 454,
FIrLAARRENS PR B bR (0 TLC S B A A .
3.2 HPLCEENEFEHEE
3.2.1  EGEFIRERE

(1) ShAH A 356 5 - 3 3 A 158 A O SCk e kL, 28

hEHERE 200EEs1EEE

F LT HEE-0.03 mol/L [ iR 4k ( vk B 2 ¥ 1 pH
3.5) FHE-0.1% W2 . 2 5-0.1% R . £ Ji5-0.01 mol/L
WEIR — 2 (LA 5% MRV R Y pH 2 2.7) %5 A Rt 3
o ZER IR FE LR RBEIR 5% vhkh v i e RIS R 1 1
) U ] (W T R A it U P 4 38 S A1 , A e 2R
ZJiE-0.01 mol/L R — &4 (LA 5% W FR I W 4 15 pH 2
2. DVERTLSIAHE

(2) R g K A e 4% < 25 SR MR SO IE I DL K& —
WA FES] (DAD ) R 5 21 T4 P T4 , 45 5k R e
FE R AT 437 43 B 7E 209 211 nm I K AN A B Rk .
R TR IRA T F A , 25 R (R B 2 At o, e A
B 210 nm, ZEBLAAE T 24 B4 A5 Bl B m i
3.2.2 MRS e PR

EF N HNFEEL T HEEHEUK  OTR O ER+2K A =&
H e+ 2K AR M BROA F SRR . 253 kB, DL =
ST e+ K N FRIOZE SR s, e gl R v] A R (1) 2
R I b7, WS 2 e — SR T e+ 2 K AR R 4 B 5
MK R 1T mL B E] 4 mL i, % 2 A4S B0 Al H B
R AR s {H B 2 K R ks hn , SR BO R CH B
A Ak, W 2 S AR i B B R TP 0K Y R 4
mL. I FE 2 05 ¢ 1A B[R] (20,30, 50
min) XA BCSCR 520 . Z5 5 BOR , 7E 30 min P, iR
P B ] () S, P MRl 1R T o DX A B2 B B I b T
30 min & , 2 Bl A SEAR BRI ST 4, Bl 4 7 ) [) P Ak
FER 2 o3 (A AR R JC IR 52 b T, il e 2 o R P 42
Ht st ] >4 30 min.
3.3 AS=EMREMIE

2015 4F R rf I 25 30 (—3) B , BASE S rh g7
M 0.06% ~0.40% ", TR 4 02 8 A 1) b Ty (5 #E
300 g BEHEST 200 g KEHLAS 150 g R H5 150 g ALAE
M 150 g 112 50 ) Al i (LA | 6 BRZ5 4, /K B
E 20, BIR 2 h, B IFRIH, UELL , DR R 45 2 A X 4%
91.20~1.25(40 C)FIEE , Wi% T4 BRIl vk
TERY 250 g, IRAT, R A HE, il A% 1 000 47, 4% 0.35
g, BVAS]IH 5345 o n v e 5% v i il g 5 o B BE 1
0.342 9~2.285 7 mg/g, AHFFEINAT 18 HEIZIH I BEFE i
e M (4 F5 12 LA 0.97~1.37 mg/g, BITERRE 214 .
TEPRAT BT 5 bR LAl b (R &5 W IR v] 1R A5 /0 T
25 ng) , A5G LR I8 HEFE il 25 L, B e AR i Bk
BESESE LIGHE(CrHWwON) 3124 0.10~0.75 mg, A4 75 B4
SE % DL R 0T 7% I (CsHLNO, - HiPOL) 1 K 0.025~
0.160 mg.

25 LTI, B8 1 W I A A T R T R b v )
Al b AT AR R TLC S50, 7 T &
FETGH () B AR AT A, ST B 7 v AT ) B Pz v
Je B v e BRI T AR DR A i, HLO IR R AT AT U
W, EAEMEL . BRI S BT TR A Y R S
7o MU 2 BR 2584 5 TLC %50 , REMEAT 35 b 12 w5 122 335
I A0 1 e 4 o B o L 0T Azl 790 I PR 14 48 4
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UPLC-Q-Exactive PHUAR A~ HL 377 BT B 5 0 9 3 SO 42 [ s
EZ R B BURL R 8 S Y

AW RS AVQURATHEAFEFRBLAZ R SERALLEAERE, RN 430065;
2 MERKFAZER, N 511436;3 KAl EARMARAT, K 300354)

HESES R285.2 XHEFRER A XEHRE  1001-0408(2020)05-0600-07
DOI  10.6039/j.issn.1001-0408.2020.05.19

B E AR an e AR T SR TR G B B R SREE ONREE BEE ARG ENS
o ik R AR S BURAE €35 (UPLC)-Q-Exactive WM AT -# & 3% Uil Bt & 49 & ik ik . &35 45 25 Hypersil Gold Cis, i3 48
A THE-0.1% F R K 7% (M JE L) , 7if 4 0.4 mL/min, 32 4 35 °C, #EAE3 28 1 pL; R A m AR b vk & 8 F R, w4 B & F 4]
X, AT 100~1 000 S8 B A#AT &0 # 5 4dahs . @it R A ARSI R EHEATEF T 24 R I MAES
PR AE, SR GRM D HGF BEE HERE AT T R BEE AR S AR N R E &
PETE B A1 4 0.12~1.46,3.51~42.15.,2.71~32.55,1.76~21.10,0.04~0.46 ,0.04~0.24 ,0.02~0.21 ,0.01~0.25 pg/mL(+=0.999 0) ;
B #1 4 6.06.0.04.,0.03.0.02.,7.60,0.05.,0.02..6.25 ng/mL; #i F& 2 #] 4 3.03.,0.01,0.01,0.01,3.80,0.01,0.01,2.50 ng/mL; #%
B FAWAA (24 10) K6 RSDH T 5% (n=6) ; T ¥ bt w & % 93.16% ~97.78% (RSD<5% ,n=06) ; 3 #tA- 5= F 8
IR0 A% 4 ) A 12.62~13.20,265.01~472.26,234.20~278.90 . 173.10~255.74,2.32~2.83, 2.37~3.58 . 0.79~1.22.0.91 ~
178 pglg. 453k Ay ik iR Wik M BE AT RBUE G, T A A KA B SRR Z 1R ARG

KR A AURAR € iE-Q-Exactive W ARAT - W 9 SUIE Bk 0 PER Rk AR B B AR

Simultaneous Determination of 8 Components Contents in Shenqi Jianwei Granules by UPLC-Q-Exactive
Quadrupole Electrostatic Field Orbital Hydrazine High Resolution Mass Spectrometry

WU Dan"?, LIU Bin’, ZOU Yu' (1.Hubei Province Key Laboratory of Occupational Hazard Identification and
Control, School of Medicine, Wuhan University of Science and Technology, Wuhan 430065, China; 2.School
of Pharmacy, Guangzhou Medical University, Guangzhou 511436, China;3.Tianjin Best Peptide Pharmaceutical
Technology Co., Ltd., Tianjin 300354, China)
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