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Determination of Ligustrazine Phosphate for Injection by Ultra Performance
Liquid Chromatography and Ion Chromatography*
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ABSTRACT Objective: To establish a method based on ultra-high performance liquid chromatography (UPLC) and an ion
chromatography (IC) for analysis of ligustrazine and phosphoric acid, providing the basis for their qualitative evaluation. Methods:
Ligustrazine was separated on Waters Acquity BEH C18 (2.1 mm X 50 mm, 1.7 wm). The detection wavelengths were 300 nm for
ligustrazine and 274 nm for dimethyl phthalate. Mobile phase A was 0.1% formic acid in water and B was 0.1% formic acid in
acetonitrile with gradient elution (0.0~0.8 min, 10% B—90% B; 0.8~0.81 min, 90% B—10% B; 0.81~1.0 min, 10% B). The flow rate
was 0.7 mL/min. Phosphate anion was separated on Dionex IonPac AS11-HC-4 pm column (4 mm X 250 mm). Equivalent diluted with
30 mmol/L KOH for 15 minutes. The flow was 1.0 mL/min. Column temperature was 35 ‘C. The conductivity detector suppressor
current was 50 mA. Results: Ligustrazine and phosphoric acid had good linearity in the range of 10~100 g/mL and both of the correlation
coefficients were 1.0. The recoveries of UPLC method for ligustrazine was 102.0%. The recoveries of IC method for phosphoric acid
was 99.8%. The obtained results of the 7 companies' injections of ligustrazine phosphate are all in pharmacopeia range of 90%~110%.
But the phosphoric acid contents in 3 companies are out of the range. Conclusion: Compared with the commonly used content of
ligustrazine phosphate by HPLC/UPLC, the results of this method are more accurate, comprehensive and reproducible, which can truly
reflect the actual content of ligustrazine phosphate in the injection. It provides a better basis for the safety and effectiveness of ligustrazine
phosphate for Injection.
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WS FABER N E 0, HAk2=g5 i 2,3,5,6- PUH Bk
BERRER—/K B W), FR A SR I PRoR IERGR T 50 mg
1 100 mg PAFPERAS . EAA I/ MR RIVE AT, JFXTE R AR
I INAT R SRAE o AN, i BAT I 5K/NBIK , BGE GAE R A
IR AL, AT 7 A I A TR S RS I A A S, S Ak
B SL R B ) E X T DNA £ 45 AR T R AR
AITVER, I ik w] AR AR R M55 A it
FENGIXT N R AT A5 B M RS s L2 PS4 T R 1=
W IR T 4

VES PR N 25 R IA B B b AT A — R E R B2y
vt A Ry [T R 24 R M 24 2 TEARUESS 78 B, —
21t 2010 AERRERS EAMAS , TS BRUERT TR )15 BRI &5 =
5 T o 449 2R I 9 2 1o S80BOR €, 38 12 (HPLC), H RN /KA Sy
TRBNAH, FH CI8 AEFAT 55 BE VR B 2 FE & e, oy idiiss
AT , W] BE 2333 B SR PE AR 0 o A SCHENT. 1 e RO €33
(Ul tra-performance liquid chromatography, UPLC) 1 43%) il &
JE R & & 2 R8T (a1 R E R B L Jm ok 45 2
TR A A5 il = T i o 53 A, B AW PR IR IR o
I TCMZER (AR S PR | 25 R A A% L) 2,3,5,6- 174 HA i,
WEIRER—K BT, FrbLeEs Ay 2,3,5,6- DU EENEZES4.0%
WIR 38.9%. /K 7.1%. BrLA RS AR I E R ) & R R R ok
R ES R & I AN HERf . A0 7351 UPLC A RTE 7
%72 (ion chromatography, IC )l 5E B2 1125 16 v 1225 WA 2
8%t o AH HAT SCHR R FHBLA 1Y 5T A ifiEHPLC/UPLC il
TEBEIR )N Z RS i i vk U0, AR vk e 45 R T AR AT
5 T RRAE LS SN 2 it TR | 5 R 1 S PR

1 AR5 07

11 5%

Waters j# = ROBUAH (354X Acquity UPLC, (524G
THAE SR 2% DAD, Waters [ Z#EAF 4%, masslynx (4315 T.
fE ¥4 )DIONEX Integrion HPIC & F {4 % {¢ , Dionex™
Chromeleon™ 7.2 {44 2 4% , 1CS-5000+EG KOH i ki &
A3 B A4 4E : Dionex lonPac AG11-HC-4 pm guard (4
x 50 mm) , B T35 (4354 . Dionex IonPac AS11-HC-4 pm (4
x 250 mm), Mettler-Toledo X26 Hi, T K, MilliQ £l /KAY , 3
APER TR A, B L TR 5 A A PR 7] KQ-400KDE % =5
D3RR 5 R A

JIE RS it (WG 3K - Sigma-Aldrich 73 B it , it -
101670719 ¥t 98.0%(GC) ), 487K — A i — FF F ke R (S
H Sigma-Aldrich 43 #F5ifEdh, L5 :101680092, &1 99.5%
(GC)), HigmE (WER LA RBHEARGRARE, #t5:
SIS02077, & 98%), Bl 1C FRifEi (3K | Sigma-Aldrich
AT UE S, ILS . BCBV4696, & & 1000 mg/L + 4 mg/L ), 7
STFHBERR )5 RGO 50 mg (A A R4 B A R4 C
NS ST BRI S EHAE y 100 mg(D A &) A7 E
NEIAEE; F ST GARIAR™), )i (Sigma-Aldrich, HPLC
okl , KL E SRR Tk, FER (K 3 2880 Gl

IRBVE (DA BRA R, 4314k, &2 98% ), HAY AR R4y
Mrdi,

12 BREMEE

121 RMBEHOEE  AEEFRE) 55 R 2 40.0 mg,
B 100 mL SR AT, DKM 220 B 5T 10 )15 gt
TSI 45 7% (0.4 mg/mL ), RSB HRICABAR — F R — FF g%t 1R
24 8.0 mg, & 100 mL &b, /KA fE -3 B 2 2085250 1R
SR R H TR X R 253 (0.2 mg/mL) o I A 4331
K ORI 4 25 mL, B 100 mL U Bk 22012
A7, BAGRT IR R G TR (B I Rk 0.1 mg/mL, 48—
15— H g BE 0.05 mg/mL).,

122 #HX MBS AN 50 mg F1 100 mg A7 HH
MR 250, R R MR S5 AR 35 R B PR I, R 5 /K ¥ i
TR, K YE 3 36 37 5% 8% 2 50 mL A1 100 mL #2500
B o PRI R SEAR S 2E — A A 3l 100 Ji 30 4340 LT,
SR T BRI 7 2 R PR, W A R e R D
TKH B BRI AR5, TR RE 10 A5V i (0.1 mg/mL),

1.3 BG5S EFRIE

1.3.1 UPLC i &M i . Waters Acquity BEH CI8
(2.1 mm x50 mm, 1.7 pwm); FiliE £ : 300 nm A0 )15 58
274 nm KA Y AR AR IR Wl WA 0.1%H R
TKE(A)- 0.1%F R 2N (B ), B 4 BE 1 (0.0~0.8 min, 10% B—
90% B;0.8~0.81 min, 90% B—10% B;0.81~1.00 min, 10% B),
P34 : 0.7 mL/min, #5051+ 300 nm, H::30°C . SEFEIARL
2 L, BE VB 0.1 mg/mL, A AT 4 T, B M n] B AR A
HIA S B4R 28 — H iz — H IR (DMP ) 55 208 1] 25 8 (TMP) 43
BRI, WH 1,

1.3.2 UPLC WEJI S M 77 A FWIE SRR RIS
WX R 48 R (0.4 mg/mL ) FH 7K P ) j 5 2 v J32 43531 oy 10,
25.50.75,100 pg/mL [WHRAE TR, #HR Bk 317 kb ™
D W TR AR, DA 06 T B KT 9 AR ot e B8 E AT M T 0, 15
F| WA FE R y =5341.1x +2396.5, R = 1(n=5) , LR V3 [ 10~
100 wg/mL, e/ MEMIFR A 0.01 weg/mL, e/ NE &R M 0.03 pg/mL,
133 IC BEEHF WEBRIRE T, ASUrRRAMITEN
BT, {5474 . Dionex IonPac AG11-HC-4 um (4 x50 mm),
43 #r#E . Dionex IonPac AS11-HC-4 pm (4 X 250 mm), 7 2l 4
30 mmol/L KOH ¥ & 25 & e i 15 min, 373 1.0 mL/min, £ j5
35 °C AT AS s IR SR 50 mA; Rl 25 pL,
FERORESAE T, 24 B I S IR 1 045385 RAT, T T4
LK 2,

134 IC WEMEMRBE FHIAEFINE  ZMECR M 1000 pg/mL
W2 AR TC A o V0 W TG 1 0 B & ok 32 45 3 Ry 10,2550 .75,
100 pg/mL FIARAE TAERR , He B S2 06 £ 11 IR o H vk B 301 5
TR AT BITE A F R, LSRR T8 0 T v JiE
() MR AR AR, WETRTAR (y ) S DA AR 22 il B i Hh 42, 45 21 1)
Fil y=0.1026x - 00216, R?=1(n=5), 2 H:7E FEl 10~100 wg/mL,
e/ NVERRH 0.05 pg/mL, /MRy 0.75 pg/mL,

2 R
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Fig. 1 UPLC chromatograms of ligustrazine
AFRIERAIAERER; B) IIEEMSE PR _PEERNREXTRA; (O HilA,
(A) negative sample without ligustrazine; (B) ligustrazine( TMP ) and dimethyl phthalate (DMP) mixed reference standard; (C) sample.
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(A) negative sample without ligustrazine phosphate; (B) phosphoric anion reference standard; (C) sample
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Table 1 Ligustrazine content measured from 7 different companies

Company Label claim /mg Theoretical CgH;N, amount /mg CgH;)N, amount /mg C¢H,,)N, content /%
A 50.0 27.0 25.6 94.8
B 50.0 27.0 29.2 108.0
C 50.0 27.0 29.6 109.5
D 100.0 54.0 58.9 109.0
E 100.0 54.0 50.5 93.4
F 100.0 54.0 54.2 100.3
G 100.0 54.0 52.0 96.3
3% : Theoretical C,H,,N, amount = label claim x ———"Y = Jabel claim x ggg
CyHy,N, -H,PO, -H,0 .

C,H,,N, Amount

C.H N, content = -
s Theoretical C H,, N, amount

x 100%

22 HRPEBRENELSR
IR, 7 A2 W A7 9 TR PRI #5 8 L 5 1.2.27 T~
P A A 25 7 IR AL B BT 4 3 0, B A%

MEU1.3.37 @I AREIE 2 U, BOFSME , A RERR Y & . Hoh
3 AN T AR I 2 i A H 25 L LR Y R 90%~110% , T
JI_IIJ%% 20

R2TARAMEFEHFPHRBRNSEER

Table 2 Phosphate content measured from 7 different companies

Company Label Claim /mg Theoretical H;PO, amount /mg H;PO, amount /mg H,PO, content /%
A 50.0 19.4 38.2 196.4
B 50.0 19.4 23.8 122.4
C 50.0 19.4 19.5 100.5
D 100.0 389 422 108.6
E 100.0 389 36.9 95.0
F 100.0 389 522 1343
G 100.0 389 39.7 102.1
Mi; o, 98.00

£ : Theroetical H, PO, amount = label claim* —————
‘ CyH,N, -H, PO, -H,0
H, PO, Amount

% 100%
Theroetical H; PO, amount °

H, PO, content =

3 i
3.1 iR ARERE

UPLC J7 iE A Ak - 20 AT WOAR 7 12 0 57 A 4% , 75 22 1)
IS8 € R VR O, DU A RS E TS i v . (il
FE S S IR 4 B8 11 T BRI A (AL 5 44, AT
T S 07 1, i A A R € 30 A ) 6 B, A% SC3f i X Waaters
UPLC (i PUfi FIA it , B 21 mm > 50mm, 1.7 wm),
FUA fRFEVE M DURRE E A C8 . C18.RPI8 (REJReF M i AR
IR DA /s B A R ) R B AL A TOF 2 , DU b (2 R 3
BEARLF 1045 85 )11 25 e AT 4 — F R — FP K. 2o Hoo (e e )
HiFRP T OHRRIR T Rk, Mot T C18 ikt S i Scik

= label claimx

252.20

AIRIBERR)1 5 Y pKal = 3.50, pKa2 =6 .86, HI4jE (431553 5
P LA SRR 3 5 e AR R Sh AR Y pHL{H, ek A8 Ak A W i e
RE, P R AR (5B . R RE T 0.1%AY FF /KA T
M OI% MR NSRS T A, i i T RE A
SRR A S AR — R I EEAEAE T LA RESE 10~90%
1 CNERBIEE VR, 75 1 4380 IG5 53 15 Hh 0
A I AT AR R H R ARSI, SRR R R
WA S A e e AR P BT AR5, (R 40 — iR —H
BTE 300 nm P AME S, HAR R IOE K2 274 nm,
T RIS ARG A S P AR R — R — R, A SR 1RG4
T | 2 ORI 1 1) SR AT S 5, AR et 2%
o BN E R MY SR, A g i il A,
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TR B M 255, 3008

IC J5 DAl - 2 (0 1 SR A e 488 e DUt < AT DA 4
BERIRHBEAN R REDERG, 38X Hey B KOH 1 He g5l 4351 A
30, 35, 40 mM BB B IR BEIR MR 40 mM A, R
WP 5 R FARESr &, 2 KOH Wkl i R 35
mM B, BERRAR Y F20 5 2 BTN 3 B R 1.88, AR
B ARXTRRE N 1.23 R TR 113, kil iEi
7176, XEATESHEILT KOH Rk &> 30 mM, ft
DL KOH Ik i v B2 BE £ 35 mM, [R]85 bE T 3k 0.6.0.8,
1.0.1.2 mL/min, 5 F 3 A34 R, BERRAR 1Y TE 2038, 04
I P A, E Y 3 S 3] 1.2 mL/min B, 557 B 14 24 3 25 1
S BB T8, T AT S 1.0 mL/min,  {ajSAR &
HIPLAL, 43313 T 25°C (30°C 35 CHAT LbAR , R I IR B 1Y
TR A AR 225~ 1) £ B s [0) B o 00 %) o T i I , S5 Al
B WL S M REAR, 2 DR B R T s i R,
X FR L A B  UIR E  e TG R, AnSRakE 25°C , — s 1
TR AN B IR ThEE, 25 CREIE AR B S EH, 55
5 AR OR B B (R SRS o YIRS 30°C I, BERRAR B 1Y
O3B AT, B DA B AR Dy 30°CR,
3.2 MIKE X FAiTie

GEIR IR T AN AR TS BTSN R 0 A S
SEARERLE TE R 90~110% , {HILH 3 AN AL AR S 71 B R
B, AT A RS BB E N 196.4%, A F B
i 134.3%, /AW B BEIR & i 122.4% , HAY U R BEIR & m#F
90~110%22 14 .

IEHAEHT , RIS P OH B ER Y & K290 4 mg/dL,
Il PR 2G F IC LB IR R 9 DU 2 45 SR W ZEAR N, TEHLIE IR $h 24
10~15%:f 33 5 8 BTas &, FoRT i E 5 S0 85 BEE5 6,
B/ NBRITE P4, LE AR A P TCAI LB R 38 1 /Mg TR A )
ST HED A LUK BN B AT - RPN i SRR L 23 e
AL PRSI, T S BUREG MUAE . =B LA FT RE45 5
TR | TR S AR T AR ISR AE IR PR S5 MR T ARG |
e P 5 O T A R SR 20, T LA, A PR ) 1 5 s v il
TR B R A s PR g P A S

MM SR IR, IR & ARG 3 A E BT AR I TE
SRR 2 GRS AR, TR 7 B ARABFR AV 157
R G AR RIS BT AR TEXT TR S SR ) 1| 25 W8 () 45
R ARSI BERR ) SRR TC R T B S O B 4 R ELE
ST TCIR A U, pR HEWT S BERR R BRI = AN A R A
B R TE R T, 2B 7 i B g IR AR RERR 2. B
PR BB AR B DUAS A R AE 7= I SR04 R 4 R R . il X
SRP A AT S (XRPD)X £ TE S I AT 43 BT, S ik 1 3k A
W 5341, 7 1IC Kt R A 2 B C A FIA = IS & A S
T, ATRE A P R R g A

AR SR Pl e v A A S VA L D3 AR S R R 1|
E R UL IS, AR A T R, BT LABR T BRI 2R
WEIR /K LIS BT A% A3 2 R e i I, (U 3 545 3 454
TV AT R TR A B A 22 R e C AR A G
FUHLAE A 50 mg, {H3E Y VA FRAS 24 5 B 5l 446.5 mg,
ARG LG 11.8 %, D 23 E A 77 3 557 80A% 100 meg,

2yt S E RN 116.3 mg, AU 5 L 93.0%. BUAT P
SR X TS PRI 15 8 v B Al ek 249 T BR G sl 1€
BRI TR AN BE K LS P25 0 T DR
BRI 2GS g 2 AR E M O TR, R X T B ]
TR TSR0, R ) T BE 2 R B 25 W Y
LAVER R . HRGE AL 8 A AR T U « i R 5 22 O i
PET TSR IR RIS K T R T R
FAL,H TR RIS YRR 2 SR AN, 2 e
AN FENR PRI 2 A B s g B R, LI R 22 4k
WA S PRI R AR A n H i . BIrEL, A
BEMSEREG FHRTRHIE RR 2 A EUFSE R0 R R SR 2R
PERFSE
ALK UPLC #1IC 0 1 TR FH#IR) 1 25 g
NS R AW 1 35 B, 07 IR A AT B DR | AR vy EE
PELF o AL T8 B HPLC/UPLC I W1 25 168 55 k() Jy i o
TG B R AR o ASSCHI DT 108 T T WERRER 25 40 0 ) 35
RGN , ] P AR TR £ 24 0 ] 0 14 i e A R 1 ) LB
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