HPLC 3 [R] I 52 i ] 155 (R T s b 3 oAy 880 o e 2
b7 T T

BXZ IRFE VRGBT (LTRAARRERIK, BT 810016;2. 58 FRAARAALER X R
T 810016;3.F B4 R ARERIK, BT 810016)

FEHHES RI927.2 XERER A XEHE  1001-0408(2018)18-2501-04
DOI  10.6039/j.issn.1001-0408.2018.18.13

OE A RN S AR T A IR T 3T AR 4 (BB ST A B | BRI AR I R BR R ARAE) B 2 A By i A
(RWBA AR LE) ST k. Fik kA SRR MEE k., &34 4 GL- Science WondaSil Ci-WR, 73048 % T JF-0.01
mol/L Bk = S47 7% (4 2.5 mmol/L B AR A= 0.1% = T e, MR R pH 225+ 0.1) (B 2ML) , Ak A 1.0 mL/min, &
MK KA 210 nm, AR A 30 C,#AFFTH 10 uL. SR AR THE | HRRTR .G RBR AR KT ERM FRTEENRE
W M8 B 431 24 0.365 8~457.20 pg/mL(7=0.999 9) .0.363 5~454.35 pg/mL(r=0.999 9) .0.124 8~155.98 pg/mL(r=0.999 9) ,
0.390 6~488.25 pg/mL(#=0.999 9) ,0.121 3~151.65 pg/mL(r=0.999 9) ; & & &% %] 4 0.409 4.0.508 8.,7.731 4,1.347 6.,1.940 8
ng, 4 FR 45 A4 0.146 2,0.181 7.2.494 0,0.449 2.,0.606 5 ng; 45 % & A& T M & 4K 309 RSD 3/ T 1% ; mAf w551 %
98.10% ~101.96% (RSD=1.4% , n=9) . 97.65% ~101.14% (RSD=1.2% , n=9) . 97.30% ~102.30% (RSD=1.8% , n=9) .
97.71%~102.21% (RSD=1.5% ,n=9) .97.03% ~101.55% (RSD=1.7% ,n=9) , 45# %5 FHAH L A FE BT TLR
H BT, 7T A T R e 52 505 Apis 7T A5 B 2 R P AR T AR B | B AR A I R BR R AR R T BN Ae AOR LB A E
KEER BRI T A R PRI 5 & BURAR Bk SRR T A B 5 3 BR RS AR B R BR SR AR R T BRAA s AR LS s A T

Simultaneous Determination of 3 Active Components and 2 Preservatives in Compound Codeine Ph e
Oral Solution by HPLC
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ABSTRACT OBIJECTIVE: To establish 3 method sipawita etermination of 3 active components as codeine phosphate,

ephedrine hydrochloride, chlorphenamine l@ reservatives as sodium benzoate and ethylparaben in Compound codeine
phosphate oral solution. METH W thod was adopted. The determination was performed on GL - Science WondaSil
Cis-WR column with ilg| pha iste

mmol/L sodi

d of acetonitrile-0.01 mol/L potassium dihydrogen phosphate solution (containing 2.5
at‘e and 0.1% triethylamine, pH adjusted to 2.5 + 0.1 with phosphoric acid) (gradient elution) at the
/min. The detection wavelength was set at 210 nm and column temperature was 30 “C. The sample size was 10 pL.
: The linear ranges of codeine phosphate, ephedrine hydrochloride, chlorphenamine maleate, sodium benzoate and
ethylparaben were 0.365 8-457.20 pg/mL (»=0.999 9), 0.363 5-454.35 pg/mL (#=0.999 9), 0.124 8-155.98 pg/mL (»=0.999 9),
0.390 6-488.25 ug/mL (»=0.999 9), 0.121 3-151.65 pug/mL(r=0.999 9), respectively. The limits of quantitation were 0.409 4,
0.508 8, 7.731 4, 1.347 6, 1.940 8 ng; the limits of detection were 0.146 2, 0.181 7, 2.494 0, 0.449 2, 0.606 5 ng. RSDs of
precision, stability and reproducibility tests were all lower than 1%. The average recoveries were 98.10%-101.96% (RSD=1.4% ,
n=9), 97.65%-101.14% (RSD=1.2% ,n=9), 97.30%-102.30% (RSD=1.8% ,n=9), 97.71%-102.21% (RSD=1.5% ,n=9),
97.03% -101.55% (RSD=1.7% ,n=9) , respectively. CONCLUSIONS: The method is simple, precise, stable and reproducible,
and it can be used for simultancous determination of codeine phosphate, ephedrine hydrochloride, chlorphenamine maleate, sodium
benzoate and ethylparaben in Compound codeine phosphate oral solution.

KEYWORDS  Compound codeine phosphate oral solution; HPLC; Codeine phosphate; Ephedrine hydrochloride;
Chlorphenamine maleate; Sodium benzoate; Ethylparaben; Content determination
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REAS 100 1 T A 0 7E T IRV R b i AR A RN B85, (o i
SR N AR B e 3 SO X R B T R0 A i in DA
il o H AR B R VT AR R | ER R RR AR | T ok 1R
SRR R PR € 3% R 4855 B AT 1 D |, #RAE
BB, Rk, B4 S 2% M 5 SCk ", i r ToR A sl
WAH (33572 (HPLC ) [R] BSI  52 5 e 1R AT A A1 1 IR T
PR T DR ER R PR BB R TR AT B R Y R
MR Ol S m ik, B a2t =%,
TE PRI £ FH 2422 4 1) ] st R ARG 6 B A
1w
1.1 {8

€2695-2998 74 HPLC ¥ , £ % Empower 3 {415 T./F
U A ARG T R A (3 [ Waters 23 1) ) 5 CP225D %
HL R F- (i [#] Sartorius 23 A ) o
1.2 #FHm5iR#F

Tl 1 W] 5 IR G RS (HE 5 2 171203-201306, 4 3%
100% ) £ iR bR 5 g 6T BE i (15 2 171241-201007, 46

& 100% ) | Th ok R S 2R R O BE L (HE 5 100047-
200606, 4fi i : 99.7% ) < R EA T B (L5 : 100433-
200301, £ : 100% ) 22K 2 TR B (FiE45-: 100847-
201203, 4l : 100% ) 0 F o E 65 25 SR e iR e 5
82T BRI AT AR R IR (A2 T K AL S 130619,
130620, 130621, HLH& : 120 mL/ff 5 2E 77 ) & B, it &5 .
B20120102,B20120105, 4% : 60 mL/Jffi; 477 & B, 4it
2. B20120815.B20121207, #ik% : 120 kR

£ (f5 =] Merck 28 Al , 4l . = o m%(@iﬁ%

ali | 5% Merck 2% ] ) SEMTEE, KT

2.1 fVEEH
{63% 41 : GL - Science WondaSil Cs-WR (250 mm»4.6
mm, 5 um) ; i shAH : 25 (A)-0.01 mol/L iz — A
W& (75 2.5 mmol/L BELERERREAAI 0.1% — 2 i , FIREIR I
pHZE 25+ 0.1)(B), # EE BN (0~40 min, 15% A—
30% A;40~45 min, 30% A—15% A;45~50 min, 15%
A) K 0210 nm;; 7i#E : 1.0 mL/min; 7235 : 30 °C 5 ik
FEH 10 pL.
22 BikHHIE
2.2.1 IRAXIEARE IR RS PR ICBE IR AT - R0 A
0.030 48 g Eh R bR & B it i 0.030 29 g tﬁﬂé@a%ﬂxﬁﬁ
BT G 0.010 43 g R HH RN IR 5% 0.032 55 g JER
Jiig Xt HE 5 0.010 11 g, 433l & T 10 mL &, InA &
#-0.01 mol/L B R — ZUF VA i (1% 2.5 mmol/L BB fif iR
’ﬂiﬁno 1% = .}, WEfR 15 pH £ 2.5+ 0.1) (15: 85,
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VIV, LA IFR U7 ) W g e R 2 20 B 3250, il i o
— X BSR4 A R e B AR B — 0 BRI
W45 3 mL, BT[] — 20 mL 5P, IACE IR B 2 %)
L REAT, RIAS IR A X B SV T
222 MENMER AR EIES 10 mL, & T 100 mL
SR AT IR R 2 20 B, F2 5T, BV T
2.2.3  BAMEXFRRT LAV FINE R B X B
2.2.4  JNFEEDICRIR IS R A X IEAIA TR K FREL
T 1R 1T 17 IR X6} 8 5 24,65 mg £ 1R JBR 2% A % B i 20.19
mg . 7% R A0 6T BE G 51,19 mg 22K 25 X R 12.64
mg, & T [[— 10 mL Sff 5 538 B8 PR BCE SR R A R R
O B A 24.56 mg, BT 50 mL & HT , A FI R 3T
B B2 78] S B mL, B F FiR 10 mL 82
W AT R AR R R 205 5250 % L mL,
BT 50 mLE A AR R 2 208, B2 5T, BAS
A 6 TR A% IR VR T
2.3 REEAMRE

B2, 27 T TR A B S R VA R B X
R AT 1, A 3 2.1 T g 5 R E R 2 3
SRR PEILE 1 LI A gk 2 T R
ATAE A R R PR B L R R SR AR i R H R %S
LRI Z B S B E IR T 1.5, %ﬁk %
F5 000, HEAT ixﬂé’xﬂwl ﬁ@
2.4 %E;&?%

o

)

‘{E'A o IR 9% 0.016,0.08

Uﬁﬁﬁzo mL B LA B =

E'%% PG R AR 1~5; 5 2.2.17 50

tmﬂﬂ?ﬂ’ IR 20 mL, VRN AR R TAR IR 6. 1K

RN SC R IR 1~6 5 3h i, 0 2.1 I

FAFHEREN E | SR TR AR o DA TR 0 i o0 Jo ik 2

(x ng/mL) J R AL AR U THT AR () S A AR bR R AT 2R A [m]
A, AT ST R LR 1

®1 EAEAFESEKEERE
Tab 1 Regression equations and linear ranges

i) ElEDi r LI, pg/mL
PR y=1343638v—6 909.21 09999 0365 8~457.20
AR y=26450.120—3 990.66 09999 0363 5~45435
DRRRARI y=15376.86r—2836.54 09999 0.1248~155.98
R y=12 44282042 53740 09999 0390 6~488.25
RRLE =46 396.98r—7 955.99 09999 0.1213~151.65

25 TEERS5WNRELE

A3 SRS % B 2.2.17 30T TR A6 BE S A U
fis HERG R, R4 2. 17 0 F (g 2 AR 0E BRI 22 , LA e He
10:1.3: 15 bR Rl R . 2508 iR n] 1A
AR R PR ECA, | ok PR SRR R B RN R BRI 2
T2 BR 43 51 4 0.409 4.0.508 8.7.731 4.1.347 6.1.940 8
ng, K W FE 43 51 4 0.146 2.,0.181 7.2.494 0.0.449 2.
0.606 5 ng.
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Note: 1. codeine phosphate; 2. ephedrine hydrochloride; 3. sodium

benzoate; 4. chlorphenamine maleate; 5. ethylparaben

Bl sSxkEeEE \X\
77 VORI « ”Iﬁ—l;‘@

% ﬂ% EIRIFH ,n% BRI 15
| N R IR SRR B R B R R OR TR
i RSD 435114 0.4% .0.2% .0.3% .0.4% .0.3%
(n="6) , KIUANE B R AT
2.7 REMLE

B2.2.27 30 A A v (S 130619) b 4, 41
BT TR 0.4.8.12 .24 h B2, 1730 R @3 &4
PRI SE , e ke T A 45 0R, R R T AR IR 3k R PR ¥
Bl R R S AR B R H RN R LRI THT AR RSD
4354 0.08% .0.11% .0.20% .0.04% .0.20% (n=5) , 3
B AR =R T S 24 h WA E
2.8 EEMHILE

K % 1 UORE S (65 130619) 58 &, 4k 6 4y, 3%
“2.2.27T00 7 gk A SR TR, FEE 2. Ak gk
1#&16‘&‘25"% CRWE T RO B, 255 B
AR LA |0 R RR B G L R R SR AR B R YRR AN R R
Ziﬁaﬂﬁqzigf?gééiﬁﬂjb(l985\0788\0195 0.2.050.
0.489 mg/mL, RSD 43 %14 0.4% .0.7% .0.5% .0.6% .

HEZED; 2018455 29 4 181

0.6% (n="6) , RIA LR WL
2.9 fnEEEY RIS
2% B IE A B A FE 5 (L5 130619)0.5 mL,
L9 {7 (B 2940 4 F S IR 7T 5[5 45.25 pg  Eh IR R ¥
ﬁ)ﬁ 39.40 pg . H kR AR AR 0.99 pe 2K H RN 102.50
ng R MR 24.45 pg) , 43018 T 100 mL S H R %
T 2247 35T A [0 i 28 5 FH VR A5 6T B i YO
L HU2.2.27 R vk A VAR, B 2. IR

RS IR E | 10 SRV TR IR A I T, 45
R,
F2 MERKERIGER(n=9)
Tab 2 Results of recovery tests(n=9)
)
BRI 495 3945 88.88 10046 99.86 14

4925 39.45 8795 98.10
4925 39.45 89.47 101.96
4925 4931 91.79 98.44
4925 4931 98.12 99.11
4925 4931 98.23 99.33
4925 59.17 108.67 100.42
4925 59.17 107.88 99.08
4925 59.17 109.53 101.87

RAiv 3940 331 7155 9950 99.] \
3940 3031 7128 98.66
39.40 331 72.08 101.00
39.40 4039 ¢ %®
3940 4 7942 9834
3 Oa 087 100.20
(39. 47 88.05 100.38
\\a. 3940 847 86.73 97.65
39.40 847 87.19 98.60

DRRARIH 099 0.79 L7 98.61 99.88 18
099 0.79 179 10230
099 0.79 178 100.90
099 0.98 1.98 100.98
099 098 199 101.69
099 098 197 100.16
099 118 214 97.80
099 118 214 9730
099 118 216 99.16
KR 102.50 81.90 183.05 9835 100.17 15

102.50 8190 18523 101.01
102.50 8190 184.18 9973
102.50 102.38 205.83 100.93
102.50 102.38 204.76 99.88
102.50 102.38 202.54 9771
102.50 12286 mni 101.93
102.50 122.86 28.07 10221
102.50 122.86 2511 99.80
RER 2445 2022 44.98 10155 99.45 17
2445 2022 435 98 44
2445 202 4426 97.99
2445 2527 49.18 97.86
2445 257 4897 97.03
2445 257 49.95 10091
2445 3032 54.54 99.23
2445 3032 5498 100.68
2445 3032 55.19 10137
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2.10 HBEENE

B HERE i 1, 43 44 2.2.27 39U T Jr ik il £ fkiak
AT, B 217 T A5 AR HERE I E L P ATIE 3
U, 0 SR TR AR R R SR vk DA T BRI H SRR % B, 45
RIS,

3 HEMEENELER(n=21,mg/mL)
Tab 3 Results of content determination of samples
(n=21, mg/mL)

LIS S PR AR DRRAAE RN RRCE

A 130619 0.985 0.788 0.1980 2.047 0.489
130620 0.989 0.792 0.2020 2.041 0.491
130621 0.987 0.780 0.1970 1.598 0.486
B B20120102 0.980 0.777 0.1930 2.008 0.480
B20120105 0.982 0.774 0.1950 2017 0.482
B20120815 0.985 0.773 0.1950 2.026 0.483
B20121207 0.981 0.770 0.1940 2043 0.487
3 itig

1 RVABCA I A B R, DRH i Ak 591, g
IR, DD LB e I R X SR . (H
PR 1 s i oy 22 ) e A 2 7 b, SR B Ak R B R UL AR
o A SR A AR A O, IR R o i B
J 790 (I 2 X 352 R 2R H R 5 25 B g 7)) % AR 1 s 5
R N 2 S B A 5l R G s & kL
e S5 )™ DRIk 1 PR vk w5 351 ) 4 o ik S Al
HAEL

TR 5 T 2 15-0.1 % BEIREL A 2-0.1%
WERER R . £ -0.01 molmW@aihﬁ(w FH st - 001

mol/L B IR £k 55 0 It g M I 1 43 5 0 A5 R u
#-0.01 mol/L BiFR — S BV (7% 2. 5_m
%W*ﬂO.l%EZHﬂ,%@iﬁ&ﬁﬂp }Lljﬂ‘ﬁ
MR 5468 B e R st ) 3 15 0 SR o IERES

%-0.01 mol/L IOy 2 5 mmol/L BEGERA R
FEAYE T pH £ 2.5+ 0.1) i s
Sy ST LR 20,25 ,30,35 .40 CHTAY
RO B SRR 20,25 CHY, 23 B UR R
MR L 35 CCHT, MR v FF [R5 R R R B R0 1) 43
BSCR T R SO 30 °C.

ARG 53 51 25 58 T AN ] it R B AN () R0 ) £ 5 A
[Waters SunFire Cis (250 mm x4.6 mm, 5 pm) . Waters
XBrige Cis (250 mm x4.6 mm, 5 pm) . Agilent Eclipse
XDB C5(250 mmx4.6 mm, 5 pm) . AkzoNobel Kromasil
Cis (250 mm x 4.6 mm, 5 um) | GL - Science WondaSil
Clg WR (250 mmx4.6 mm, 5 pm)] X} 53 & B 1) 52 0, 45

, 4 3% A S GL - Science WondaSil Cie-WR (250
mmx 4.6 mm, 5 pm) B} (9 5 B RCR BT o iR GL -
Science Wondasil Cis-WR (250 mmx4.6 mm, 5 pm) 4 {4
TS

L5 EPR Ay AR E TR R R R A

- 2504 - China Pharmacy 2018 Vol. 29 No. 18

PEXRAT, BT FH T [ B0 52y Wl vl A DR T s v
TR AT Aop DR R TR R AL L 4 ok R SRR A A HH R A
LZ':ZAEHE@EGEO

S ik

[1] BN &7 B vl for A AT 2 I 1y 7 8o 8= 0]
P EAREF,2016,32(7):37-39.

[2] FHfE. B rE R IR R B E A SR 2
4 PE[J/CD]. # 5 3 #7 B 5242 8. LH (2 F k), 2015, 15
(30):156.

[3] HERHGUMERS BRERGRBEEFEH
A 2 4 E AR - 5 3 HF[S].2003.

(4] WHIRME, 22250 VERRER. B7JE 28 B R (M) I 5 5 9210
TFFTE R[] M £ 55 hAR , 2015, 28(3) :6-10.

[5] FRIC T, mE, 5. B0 Rl i 24 2 5% g 3
SEWFGRI]. SR A5 2010,38(30) : 16724.

(6] BEles, 95, INGEF, 5. HPLC B E $hR T R
MR PRI BRI S]] ®Ab g 3 4 & ,2015,30(2)
149-151.

[7] AREEE, TU7TH S5, 5. IR iR RS
IR REEEZ[T]. AL 3, 2015,27(5) :614-622.

[81 XUAF&. HPLC 02 2 1 R B B 11 i v o 977 g )
B [)]. #E 25,2015,19(1):53-55.

[9] YIL3CH, &% %Mﬁ HPLC&% IR
A 11 5 IJEPBJJ‘F*" a . Q,2012 32

(10) 1838-1

[10] @ . HPEC B0 2 M AMIB v Bl
ﬁ le@/% 2017,28(33):4722-4724.

Ve RS, S8R, T, 4. HPLC [RIBHNE & 7 i
o DRUBR R o 099 0 I B g 70 0], 4
2015,30(5):587—589.

[12]  ZE¥, WRJ VT, 226, [ A AR 03 20 o X 2 Wk ik
RV T HP 2 R Rk 5 S [0]. o B 26 3k, 2016, 25(21)
63—65.

[13] o, &, XA . HPLC i [ I i o FH ok R 37 94k
2 W KBRS R[] A8 % %,2017,27(2) .
83-85.

[14]  FEBH , BRGE R o, 50 1 A50RORE (vl e M A & 711
BB I AR B [T]. o 25 0k ,2017,26(19) : 34-36.

[15] ZERE3E, F 38, X, 5. HPLC [8) i 2 79 3G AR il 11
IRV T R TN TSI 1 % 97 J 3R ) (D). o ) AR L AL 2
% 2017,34(5):711-714.

[16] FEZ5, By it e, 4. HPLC I K IR M4l 51
FH B3 A TR R 7 03 B[], o B BLAR R 8 25 42,2015,
32(7):844-847.

[17] PR 52 5 Ml i b KA LB 400 T 790 5 il o B JE A o
BOVEI]. o B A4 7 £ ,2016,36(4) : 186-188.

(ks H#1:2018-05-02 &[] H#]:2018-07-17)
(%P %)

=

K S iF

Bz B8 550

BHHBFRE,

FPEZG 2018 4E55 29 4555 184





