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W B Ae. A% BR(E R B Rk RA 2 ARG ITRAMRIE . ik AR A B AR A0 R0s BB R e A AR A,
KR R AR &35k (HPLC) 5 & 88L& 458 & ok | TR AR BR W K58 2okl & B A0 Rk AL e gt frrkd, &R . KA
HPLC %, Br i A8 RoE 69 Al i 2 K & T8 B A 128.1~384.2 pg/ml(#=0.999 9) ; | & % 0.18 pg/ml, % & FE A 0.59 pg/ml; #
B AN T MR RSD<1% ;BN % 4 99.42% ~101.14% (RSD=0.6,n=9) ; 8% 31 X 3o o it J M 3% 0h 69 & J3 M 3 45
W3 PAESH A A E M A 92.1% .92.3% 92.0% . R & R BALE E ik O EE E LRI RSD ¥ 4 1.6% ;2% 7 ik il 2 4%
SRR R 3 MAERA S E S A 99.1% .99.7% 98.7% . KB LAEERANAKATHE ik B L MR RSD<1% ;%%
SRR LS REA R SRS TS5 A 96.9% .97.1% 96.7% . F A b5 BR 4N 91 3% = A AR Vb T8 B BR 40 KA B 2k b s E
JE AT 3 BAE 09 A4 A 4 99.6% .100.0% 99.5% . %k B AR WAL R R RAF RAR Peik A F R E A MR £
MR QAT RENRE AT, LA BRAN KA T R AR E Ao & B BIF AR RS B 1) K, 4] 28 Rod 6,4 22 vk W 4
4%, MHPLC %5 B 2RF EAES, A A0 BHRAEE R L P I L MemE, &0 TLR S,

KR A RCE R A F 0T Bk MG iE kR E Tk

Comparative Study on the Content Determination of Primaquine Phosphate by HPLC and Titration
LI Siyuan, YANG Ying(Guangzhou Institute for Drug Control, Guangzhou 510160, China)

ABSTRACT OBJECTIVE: To provide reference for revising the standards of primaquine phosphate in International Pharmacopoe-
ia (the fifth edition). METHODS: Based on inspection standards for primaquine phosphate and its préparationg in-different coun-
tries, HPLC, perchloric acid potentiometric titration and sodium nitrite dead-stop titration were adopted to" determine and compare
the contents of primaquine phosphate. RESULTS: In HPLC, the linear range of prifhaquiné phosphate/was 128.1-384.2 pg/ml (r=
0.999 9); the limit of detection was 0.18 pg/ml, the limit of quantificationwas 0.59 pg/ml; RSDs of precision, stability and repro-
ducibility tests were lower than 1% ; recovery was 99.42%-101=14% (RSD#0.6,7n=9) ; destructive test and durability test showed
good specificity; the contents of 3 batches of samples were,92.1% ,92.3% and 92.0% , respectively. In perchloric acid potentiomet-
ric titration, RSDs of precision and reproducibility tests were 1.6% ; the titration jump was not obvious;the contents were 99.1% ,
99.7% and 98.7% , respectively. In Sodium nitrite dead-stop titration, RSDs of precision and reproducibility tests were lower than
1% ; the titration jump was obvious; the contents were 96.9% ,97.1% and 96.7 % , respectively. Sodium nitrite external indicator ti-
tration showed. better precision than dead-stop titration; the contents were 99.6% , 100.0% and 99.5% , respectively. CONCLU-
SIONSg, Perchloric acid potertiometric titration is simple and rapid, but with relatively poor precision and reproducibility, and it
contains quinocide. Sodium nitrite dead-stop titration is simple with good precision and reproducibility but long reaction time, and
it also contains quinocide, the HPLC method shows good separation and high accuracy, can effectively separate the quinocide in
primaquine phosphate, and it is suitable for the quality control of primaquine phosphate.

KEYWORDS Primaquine phosphate; Content determination; HPLC; Titration
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1200 % HPLC Y, £335 G1312A % . G1322A BRI < HL .
G1316A BUAIRA . G1329A I H gt AE#8 FI G1314B AU LA
MI2% ([ Agilent A 7)) ; LC-20AT % HPLC X, fu3% LC-20AT
AIZE DGU-20A5 B S HL . CTO-20A Bk IR A4f | SIL-20AC %!
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2.1 HPLCi%

211 mELAH EAiEH  nertsil Co(75 mmx4.6 mm, 3 pm) ;
WAIAR K- - VU e - = 22 (90:9: 1: 0.1, VIVIVIV) 3
L ¢ 1.5 ml/min 5 K 9% S - 265 nm s #1340 °C 5 dEAE I
10 ple

2.1.2 VWA (L) BE T T - B R A1 2 s ot B
KPR, NG SAH A R AR RS 1 ml & BEER (e
0.26 mg MYV, BIFS o (2) (st i BURE il i R e
T S AR 7 3540 B AR 1 mi & WERR (1 244 0.26 mg IR
T, B (3) ZRGEAE T 1 T« B B 11 2 e R v G 5o B B
A3E T, MR SRR AR 1 mi & B RR (A 24 0.26 mg NI
MEVIRES pg TR AR, 1 R F TR TR
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10 pl, 422 2. 11730 N A SRR A2 e e i R LR 1,
S5 WA 200 0 1) (R BA 5 [B) 248 12.5 min, M8 PG RRIGE 19 AH
XA B B () 24 Sk 0.8 5 1 VY iR U 5 58 i A1) 2 g W 1 4 8 >
2.5; Hp R E R RN M 4T =3 000,
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Fig1 HPLC chromatograms
A.system suitability solution; B.test sample solution; 1.quinocide; 2.pri-

maquine phosphate

2.1.4  WEIRHEIRIE O BCe2.1.27 W T AR A O (S
1201002) & 42k, 2L 54, 545 5 ml, 43> BIEAT a0 T AR it as
(1) JEMEIR  B— 13 7E 254 nm Y6 T BREF 1 h; (2) PR - Hie—
Py BT 100 CAREHIIFT h; (3)BRAIR : B—17% i1 1 mol/L
ERIRVAI 0.1 ml, #2757, 60 °COKVE HIN#A 30 min, FEi% N 1 mol/L
AL AT TR R (4) BRI B0 Il 1 mol/L &4
AEAMIET 0.1 ml, 3557, T 60 “C/KIA R ANE 30 min, I 1 mol/L
R TRV RGE R 5 (5) FALREIR : B— 171 il 30 % i 46 Ak &L
0.1 ml, #&57, F 60 C/KVEHINFA 30 min, BB R AR
DOV RIS o, 44 2. L1 WU A5 S R ERE I 5 | il SR sk, 1
LI 2, S5 DR R MR AE SRR 237 A — SRR, TR
P e, A B PRV O™ A R I 35 R 2 i 3] == 0 (1)
Kot o BRARAR T I R B I A T S R a2 L (R
it SN AH B B A R 2 S R (e, pH=2.1) , 7E1% 1050 5%
PR S AN AZ R P T

2.1.5 KMCRFE UM =M X I8 SIS &, A sh A
VO Fi7% I 05 R A 0T o vk B 43 128.1,192.1,256.1,320.2,
384.2 pg/ml (1 8GN B S, #2117 00 3 SR AR ERE
W e s IET AR . DB (x, pg/ml) g R AR b | e TAT AR
() AR HEA TS [ A, 75l R A1 2 () [ A 2l y=
11 994x+22 547(r=0.999 9) . Z5HFFHH , BRI 2 AG I ot
W FE LR ALy 128.1~384.2 pg/ml.

2.1.6 KRR S AR AR W22 TR N IR A RS
L, BB, H 2.1 I R SRR I E | 90 Sk W T
I MM R 3 LA, ARAEIBR 2 0.18 pg/ml; {50 R
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Fig2 HPLC chromatograms of specificity test
A.destroyed by light; B.destroyed by heat; C.destroyed by acid; D.de-
stroyed by alkaline; E.destroyed by oxidation; 1.quinocide; 2.primaquine
phosphate
217 REH K BCC2.1.27 0 R X R A OE , %
“2.L17 IR g S A SRR A 6 U, Tl SRR . A5,
AR {1 2 s W 1T FRL I RSD = 0.3 % (n=16) , & WXL S0 % i
[S5/308
2.1.8 FEMIKLE  HUE B R (S 1201002) 1
&2, 0 T ER T CE 0.6.12,18.24 h % “2.1.17 5T 3%
SRAR IR A 0 SR T AR L AL W R A1 s M I 1T FHLY
RSD=0.2% (n=>5) , MMM EITE 24 h NEUEME R
2.1.9 EEMRAE  BOES (5 1201002) 58 i, 6 17y, %
“2.1.27 WU J5 A B A, R 2. R (A A
HERENAE 0 SR AR AMR T & i S5 51 B IN &
W (R34 5 R 92.1% ,RSD=0.5% (n=6) , KA 7tk &
TR AT
2.1.10  [lfieAeas ORIR A 24 e X B 24 2.1.2.6 3.1 mg,
% 30 AFEARE S E T 10 ml IR, I Sh AR v o
BEEZIEE 4 2. 117U R GG SRR E | 10 g R BRI
FmeR, SR L,
2.1.11 T AR P Inertsil Cs(75 mmx4.6 mm, 3 pm) A
[ 248 , 4351 FH Agilent 1200 Al Shimadzu LC-20AT % HPLC /%
W7E FRGEE PR W, 5 28 % (X . (] Agilent 1200
T HPLC A, 43 5 FH 3 RIS (45 A9 5 MR sk 8 R 50
& PV TR , S OFERT T I . 255, RS- 03 SUF 6 4R
RS RENE T RG0S MR, i T IR 2,
2112 FRSAERIE U3 HLRE S S i K 2,127 R )y
A& R SR TR, T 2.1 U T i S bR A2 e %
T AT HE A AR I T SRR A A i . AEOR L A (IS
1201002, 1201003, 1201004) £ fify % #4351 K 92.1% .92.3% .
92.0% (n=2).
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F1 ERRRLER(n=9)
Tab 1 Results of recovery test(n=9)

AR, mg WEE mg R, % FHRIEE, % RSD, %
2.055 2043 99.42
2.101 2125 101.14
2072 2070 99.90
2.694 2.682 99.55
2514 2.507 99.72 99.9 0.6
2.625 2614 99.58
3.150 3.134 99.49
3.108 3.121 100.42
3.162 3.170 100.25
F2 MAMKKEER

Tab 2 Results of durability test
(30 ikt FlESUENHEAEE TR
Agilent 1200/Inertsil Cs(75 mm X 4.6 mm,3 pm) 33 4029
Agilent 1200/ACE Cy(75 mm X 4.6 mm,3 pm) 42 3860
Agilent 1200/Ecosil Gy(75 mm X 4.6 mm, 3 pm) 41 3650
Agilent 1200/ZORBAX Cy(150 mm X 4.6 mm, 5 pm) 39 4967
Agilent 1200/Ecosil Cs(250 mm x 4.6 mm, 3 p.m) 37 9553
Shimadzu LC-20AT/Inertsil Cs(75 mm X 4.6 mm, 3 pm) 35 4633

22 BRERBAEEX
2.2.1 WEEEE BFERZ0.15 g, W EFRE , MK 2. 1% 40 ml
VAT, 45 2010 AR B 25 8L) (350 BRF SR VI A S50 HRL 37 5
W, FH T BRI E W (0.1 mol/L) A& , IR i s SR 25 (A
RIGAEIE . £ 1 ml S A BRI E T (0.1 mol/L)AH 24T 22.77 mg
BIBRIR 1A 20 .
222 K BOKORER 40 ml, 4% 42.2.17 00 F )5 ki
E 25 FTHAE R SRR 2 (0.1 mol/L)0.014 ml,
223 FEEERE BRI XTI £90.15 g, L6 1 h
BERRE Ay A 2.2 R IR o AW, IR
99.1 % ,RSD=1.6% (n=06) , & B {SL&% DORT 25 B A 5 2% (5
HPLCEAAL) .
224 FEEMIRAE RS (LS :1201002)250.15 g, 3L 6 47,
FEEME 2. 2.1 WS ki . 4553, P& 989%,
RSD=1.6% (n=6) , &AL T & A X522 (45 HPLC %
L) o
225 ZlEEMZ  BURE L (IS 1201002) 25 0.15 g, K%
FRAE 7 2.2. 1" WU T 5 ag , 2l s e, TEDLIRT 3. 4
FM AR T B S R BRI R
i
Z 406.0

=392
23824
0.0

133 265 39 530 663
V,ml

B3 =SB ALEE EiEE MLk
Fig 3 Titration curve of perchloric acid potentiometra titra-
tion

226 FEREGENE B3HLAEM AL 0.16 g, WS MOE 1%
“2.2.1"WUR LN . A5, A (A5 1201002, 1201003
1201004) S & 5512 99.1% .99.7% .98.7% (n=2) ,

2.3 IRHERSNK IS HE %

2.3.1 EY BRERZ 0.3 g KFEEFRE , /K 40 ml R R
(12) 15 ml JRALHR 2 g W5 % , % 2010 4F e € v [ 25 L) (=
T ) BT 35 VI A ST 7K 459376 7 125 7, JFH I TR A 7 52 W (0.05
mol/L) i 7€ o 4 1 ml M AR 44 1% <& # (0.05 mol/L) A 24 T

- 2964 - China Pharmacy 2016 Vol. 27 No. 21

22.77 mg WIBETRIA 2 .
232 2RI BOUK40 ml,F2.3.17I0 R T E . 4R,
THFE %) A R 891 72 3 (0.05 mol/L) 4 0 ml,
2.3.3 FEEIEEE USRI ME X R 29 0.3 g, L6 0y K
B L2317 ik . AR PSR 97.2% ,
RSD=0.9% (n="6) , & B2 1% [T
234 WAV BUREM (L5 1201002) 29 0.3 g, 36 4y,
FEBFRE  F72.3. 7 F e o 455, PSRN 96.7%,
RSD=0.8% (n="6) , &AL H M R AT
2.3.5 i Mg BURESL (S5 1201002) 29 0.3 g, K%
FRAE, F5 2.3 1" 0T Iy, 25l s i 26, PRI E 4. 255
FERH AR TR e S IR R
479.0
= 3921
53052

2182
1313

0.0 1.3 2.69 ; 13‘98 5.30 6.63
,
4 TEREEREA K 128 E AT E &%

Fig4 Titration curve of sodium nitrite dead-stop titration
2.3.6 FES S RENE BUSHLRE A 0.15 g R B FRE L 1%
“2.3.17 TN ik R AT E o A5, & HE (HiE 5 2 1201002,
1201003, 1201004 ) £ 5 2 5 4> % 4 96.9% .97.1% .96.7%
(n=2),

2.3.7  ERSFRENAME SR T S BUREA 29 0.3 g,
FEEIRE K 40 ml R (1-2) 15 ml JRALER 2 g, B i
PEFEAS IR A A RS FREATH 9 (0.05 mol/L)H A , LA
AL R VE R TR A 75 700, 0 8 5 A A AR TAT T T4 A2, I
L I W VT L T S LS . B L ml Vi R A
(0.05 mol/L) A 24 F 22.77 mg 8l AR A1 (M . TURAE R 1171 2 g o)
BN 290.3 g, JL6 ) R BRRAE 35 R i . A5,
SN 99.7% ,RSD=0.7% (n=6) , % WIAH Lt IV i R 44 7K 4%
T IMERTIAE R T, 28052, SHLEESL (LS 1201002,
1201003.,1201004) & 443519 99.6% .100.0% .99.5% (n=2) .,

3 itig
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e S T L 7 37 R 340 ) 7 , 1580 v R L 7 30 T )
AFEEEVIRE T LA, s SR L 6 T 8 2SRRI A 2,
2 SRS % VR T O M AR X e 25, FE SEBRA S6 vh  TR)HHE 22 03I a
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Comparative Study of Separation on Phenolic Acids Components by Nanofiltration Process

QU Qiyang',FANG Shigi', PENG Guoping'*, LI Hongyang',SHI Hao', GU Jiamei', LI Cunyu"*(1.School of Phar-
macy, Nanjing University of Chinese Medicine, Nanjing 210023, China;2.Jiangsu Collaborative Innovation Cen-
ter of Chinese Medicinal Resources Industrialization, Nanjing 210023, China)

ABSTRACT OBJECTIVE: To investigate the effect of polyamide on the separation on phenolic acids components by nanofiltra-
tion process. METHODS: Phenolic acids components were selected as targets, extracted from the Salvia miltiorrhiza, Lonicera ja-
ponica or intermediate preparations (tea polyphenols) with water, and filtered with membranes with different pore sizes. The con-
tent changes of components were analyzed by HPLC. RESULTS: Danshensu, protocatechuic aldehyde and caffeic acid could better
transmit nanofiltration membranes with 3 different pore sizes; with the decrease of pore size, the rejection rates of neochlorogenic
acid, chlorogenic acid, rosmarinci acid, ECG and EGCG grew in different levels. But salvianolic acid B was almost retained by
the membrane with low molecular weight except 600-800 Da. CONCLUSIONS: Molecular weight importantly influenced nanofiltra-
tion separation on phenolic acid components; nanofiltration has a good prospect in enrichment of phenolic acids components.
KEYWORDS Nanofiltration membrane; Phenolic acids; Rejection rate; Molecular weight
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