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BARAE, WAEARCR R A RIMER P, JAT
PR FR IR, AR R FE AT —E Y
?L*ﬁﬂ??ﬂiﬁfﬁ o FUMEVE @A A AT SR AL,
BE LS i, AR SEECE BRI 2T I R AR A
RO U\Wﬁj]ﬂj% RV R B f il

FLBEIC SR IS RE T H A A i
ek UL EEA Y ek P ek
TR S /i1 37 SR =0 oy L 27 B I B4 =1 €] 4 R )
7% ( high-performance liquid chromatography, HPLC )
LR PRI U 2 R U A e
JRPE A 1521 S A T %%ﬁ?ﬁﬂ’]ﬁ&‘o
Horpr, BELVE . BEMRTL. R OB, Xk
DA E S 24 | ﬁﬂig?m WG . R A
JEAE . ER AR 8 20 G S
HERETL T A A Ak 2E T i 2 iy R, R ) A
7 i B R R AR A AU E BAME, AR &
BB 5 SR 22T R I AR 28 AOGHURAIN &
P 25 Rr i . ST T I 8 4 FR IR P VR A R
A, HIZRER A By B, 2y A /N ER
Tz N . B, KR AR PR
DS GOER ol Es 7 ISR Sl 6 5 =9 Va8

1- 7% K& —3— H1 5L —5— it mk ok B ( 1-phenyl-3-
methyl-5-pyrazolinone, PMP ) W] 5 L b & A1 4k
N CUWE ), HATA P HA GRS MR IR e
AT T 3 3 28R AH 5335 — 58 /MR 2% (ultraviolet
absorption detector, UV ) XFFUAHBEfTIAaAGM] B4
FIRT, HPLC-UV ¥ Jz 4 Hegvh, SCosfiia,
HERf RS R0 AR HPLC-UV J 2 I T glibh . i,

SRTRPIAENSE

AR ZURE S SR ARG, (EHORZ 05l 24 Il 45idek
FHRIE 7L
e "RO)
_Q—OH +2 O{F w6 b Pt ,
we s

b)) A
1 FLYEF PMP BT R AR AR 48 M AR 4L
Fig.1 Lactose derivatization simulation with PMP and
the detection principle of HPLC

g5 Bk, ARWFREAT PMP 5 FUEEA TR
L, FEXSATAE Y (7 245 nm A 285N ) H#E4 TR
) AT RO LB ﬁ?‘i/z%ﬁﬁ[m
il PRt LImEE . RS, AR
F—EEE A e TSRO SR, R JWTFEIJ
T IR

2 SEIGER

21 EERESNH. ANEHHE

1) e 5

43 M KF-, XSE105DU #, % -+ Mettler Toledo
W KIGH, DF-101S B, KON A4S 3% i v A5
PR W] S RORAH BT, Waters €2695-2998 71,
3 [# Waters 23 7] ; (43% T./E ¥, Empower 3 I, 3%
[E Waters 237 ; 2li/KAY, Exceed-Ad-32 W, &R
R A R ] A AL, SB-5200D &Y,
TR Z A UBHBA A PR H); pH T, PHS-3C Y,
AR R A A BR S v

2) WG SR

FUbE . BERR, R ortral, KPR R
AIRA W, 1- K5 -3~ Eﬁﬁé =5 LM IRKER . 24K,
Bl ortirat, EZEB SR R W BEIREL
JrHat, IJJ}?EIWC%IJWQBE/ Yl R 2B,
Y ggal, EEBRwAR; A %)#?%HS%'J A, it
SH T17039, KUK 25 mg, WRiRGEHT; AV
WAL AL, 5 4 190701, 190705, 190708, HLA% A
25 mg, WIRHREHIZARA L,
22 EBFHE
221 &#EEH

KM Inertsil ODS-3 At (250 mm x 4.6 mm,
5um) , FahAH A S 0.1 mol/L BEBREIAR, HIWERR
PR pH £ 5.5, WA B N LN, WE K 1.0
mL/min, KN 245 nm, BN 30°C, YRS
10 pL, FEREER 1 SET TR R

F 1 FEhEEE kR

Table 1 HPLC mobile phase gradient elution condition

At ) /min AN A% sl B/%
0 90 10
25.0 65 35
255 20 80
30.0 20 80
30.5 90 10
35.0 90 10
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222 BEREH

1) 28 AL e BR AR SR Ab 5 TR A A G Bl
RHEAE (CTCFUBE) -

2) fiA R KRR 2.000 76 ¢ PMP £ 100
mL 7, FIMAWBES AR, B2, 175,
e i) B 5 R B Sl 20.007 6 mg/mL FROFTAE IR

3) RS VW PRAE 12.05 mg 25 AL iT &
50 mL Z¥ i, AEA A 4.0 mL 20.007 6 mg/mL )
PMP fif 2% W . 1.0 mL 47K 1 0.4 mL 27K, 90 C
AU HATA 30 min, WEIEEE, AFBES, $85,
g, B,

4) XF BB W S RS B PR 6 220.95 mg
220.43 mg 73 AL A 20 mL AR, 00 o) 2
I 200.05 mg 1 199.97 mg FUBE, i &K
SR, ARSI PRSI 1.0
mL i &% . 0.4 mL Z(/K . 4.0 mL 20.0076 mg/mL
i PMP fif AR 50 mL 25550, 90 CKI i
A 30 min, WBENEEM, FHHPEES, $85, HE,
HIFE

5) X FEVLEIR 2 A AR (FR
TR ) %20 mL AR, IS AR SR 2
SERVE R, ERTEVE AW HAEI 1.0 mL |
IRAEA IR 2 50 mL 25 A, A 0.4 mL 247K F14.0
mL 20.007 6 mg/mL (%) PMP iAW, 90 CokiH
it 30 min, WHIZEM, AW EES, #85), 18,
IS

3 HRSIE

31 SEEEHmIEL

% B 1.0 mL 10.039 mg/mL (1) L 4 17 W A1 1.0
mL 2.5 mg/mL A IR 2 50 mL AR+, #
B 4.0 mL 20.001 1 mg/mL () PMP fii 4= 75 FI 0.4
mL 27K, 90 C/KIE AN 30 min, B A H 2 =0,
AR e s, VR A, 1T aig sk
P SIS A T A OV, R T AR B A
gL B RAT AR B R 2008 22 min, SR IELE
35 min ZINAR I, WERESPIERCE, OSSR
THAEARREE VRN, R IR AR B VR A (LR 1)
HERE, SEIATA HAbpig . PMP G ROF (0 (33 04 4o
B2 Fis. fitd: HArg S PMP A5 % (R=7.0)
RAF, SAECFELE P NS LIsENL, H 34
J]3E
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Fig.2 Chromatogram of the test sample
derivatized by PMP
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320 AR EKRB E KA

FZHL 1.0 mL 10.008 mg/mL HIFLBHA 2 50 mL
250, FINA 4.0 mL 20.003 4 mg/mL Y PMP {74
VST, 80T A AT, A 0.2, 0.4, 0.6, 0.8, 1.0,
1.5, 2.0 mL (27K, 90 C/KIE T 30 min, HUH
BHIEER, HAFEER.

ARAFRI K (V) XFZUME A B ARG 0% i FR
sZma & 3 s . mIERTAL, Rl 20K R
Ko, A3 A B bR UG ) 0 TR S B S8 KR U )
B MGUKRF R 0.4 mL B, AR H bR i i 18 F1
R I K B UATESE 0.4 mL.
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Fig.3 The peak area of lactose’s derivative to

different volume of ammonia

322 474X M PMP A E 8Kk

B 1.0 mL 10.012 mg/mL AFLBEA K 2 50 mL
A, FEMA 0.4 mL 2K, #805 r-FArileE, o
SIA 1.0, 2.0, 3.0, 4.0, 5.0 mL Jii &4 & Jy 20.000 3
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mg/mL Y PMP AT %5, 90 °C/KVE Hi#k 30 min,
B EER, HPEES.

ANFEARFR PMP iAW (V) XFELBER AR B
o W 068 T R 5 i T 2R A0 TR 4 BT R AT, B
#i PMP 380, irAE B A0 v e i AR i
AN, BRI, {524 PMP AR 4.0 mL A,
AR v TR A I KA, HL 24 PMP AR 5.0 mL B,
fr e W T RO 08N . BRIIE, ek PMP fii A ¥

AT 4.0 mL,

1.2e+7

1.0e+7
’.m‘ 80646 /\/\
Z
5 6.0et6
8
5
8 4.0et+6

2.0e+6

0 1.0 2.0 3.0 4.0 5.0 6.0
V,/mL
4 AWTEBRREEERRS PMP T4
BRERHXRE
Fig. 4 The peak area of lactose’s derivative to
different volume of PMP

323 FrABEWKL

FHC 1.0 mL 10.020 mg/mL FUBHAK & 50 mL %5
I H, A 0.4 mL 27K Fl 4.0 mL 5 & Wk Ry
20.001 7 mg/mL ) PMP iAW, 1505 13-4 1iRFE
S RCE T 50, 60, 70, 80, 90 C/KIAH N 30 min,
BB EERE, HPRER.

AN TR A B X LR AT A B A 0 0 T R ) 52 T
iR s FiR .

let7

8e+6
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Fig. 5 The peak area of lactose’s derivative to

different temperatures

HE 5 AT, BEE TR RN, fiid: B bR
U T ARG I SR B IR 3 80 I, fiTAE
H PRI AR R G, UERZIRE N ATA: SOy
FEARTERG o AH A T AR S AT RS H AR s SR sk (1)
SO, I 90 CAE MR IRIE
3.2.4 A7 n N & RAL

FEHC 1.0 mL 4 10.000 7 mg/mL () FLAH
WA 50 mL A5, A 0.4 mL 2K 1 4.0
mL [ h 20.002 mg/mL ) PMP 74,
7O FATIERE, 90 CoKiEHh a3l m#k 15, 20, 25, 30,
35,40, 50 min, HUBWRIIEZER, HHEEEZR

AN T A7 Az ) TG LB AT A= H s 06 0 T R 52 T
Mz & 6 s, MEWIAL, 76 30 min #, fi4EH
Frge i I TR RN IS K 7 30~40 min, DA AL IR
WNERG $E T 40 min, WETATRR SO BB K A
TE 50 min PN, {74 HARIERIE FTFRAE 30 min BI85
KM SRR A B4 30 min.
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Fig. 6 The peak area of lactose’s derivative to

different derivation time

3.3 SERFEMMEERIE
331 ZoWER

P AR 2.2.2 Y5 B0 BRI U, S AR XS AR
VW 6 B, T 6 BHATAE H AR iU T ARFN {4 B i 1]
AR X FR D 22 (relative standard deviation, RSD )
53914 0.85% F110.08%,  FH I I AR 2R S8 G 2 2
KA
332 #&EH

Fi B 7 vk 2.2.2 WO RV VORI Al i i,
Xof BEVA VBRI St A VRE 2 I 3 I 0, 2, 4, 8, 12, 24,
36, 48 h R ERE, TFEATT AR H BRI TR B A0 AR X B e
w225 0.38% Fi1 0.48%. 4% 4 WX BRI BOAN
PSR TE S IR 48 h NERE, JaZuit i il & % iR
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PR AT 7EZE I 48 h N8
333 +An

B 7 A s LI . PRIV . AECERE A
W EsE. mEALUE 1, PMP. LB A H iR
Y. SEHIR BRI RIS 9k 19.348 | 22.243, 29.484
min, SEYZME S E RIE, HES A THATE
HbrWE, i Bz k& JE it R AT,

3.

3.0
2.5
2 2
< 20 o <
3
QL j=¥
=10 g
samplc solution JL
0 I .
standard solution vy
blank solution S
0 5 10 15 .20 25 30 35
t/min
7 EZABRE. MREE. SETHER
B EILE

Fig. 7 Chromatogram of derivative blank solution,
control solution and clozapine sample solution

334 KRB EFETER
DUIAITAE BRI TR AR, IR o e
J¥ ¢ (mg/mL ) JRRARKR, HET AR L BRIE T 2R
(I 8) , HEMRIIHFFEN: =41 856 509.560 5 x+
36592.315 8, MHFEZRELR H 0.999 4, L5 RFKH],
1 0.060 4~0.399 7 mg/mL i BBl PN, A4 H bri ry i
TR LM R B 5 AR SC R . TR ZLIE
BB RRE e, HEEGEWLL (SIN) 78
10~20 Z[a], 521 FHE RS 0.32 pg/mL.

1.8e+7

1.6e+7

0 0.1 02 03 0.4 0.5
¢/(mg'mL™")

8 IBTERRYMMBEERSREXRE
Fig. 8 The peak area of lactose’ s derivative to
different concentration

I, F3205 755 HA— S 8 B FUREAGHIN 5 ik
PEATHARL (W3R 2) o ATFIEATE & BRI BA LA |
SERGARAE AT . HARCTE RS 1 Y R R
AEH 2 SRCE LR BRI K

®2 ARAFEEMILENEHRZEEE
Table 2 Detection limits and linear ranges of different
methods for lactose detection

Bk JE B R LMV ES PN
[1i55a7R 0.89% N. D. [6]
T 20 mmol/L 0~100 mmol/L (71
LC-MS 50 ng/mL 50~1 100 ng/mL [8]
etk 0.14 mmol/L 0.8~300 pmol/L [9]
JESEAL 250 mg/L N.D. [10]
SIRAR ]S 12PN 0.43% 0~10% [11]
.
ERIHrE 0.32 pg/mL  0.060 4~0.399 7 mg/mL
HPLC-UV
e N D AREARK .
335 ®@AM

K X R VBRI AR VA TR, A 0 A RO
(1.0+£0.1) mL/min, #Ei (30+5) C. il K
(245 £2) nm 278 (38 S50 A0 FIAS [ R (e 3

EREXT B A A, THEE R ZUE B A
HEMRZE N 1.04%, H HAREICAHCTIE, HILuiIA
Ty TR M B e A
33.6 @ik

B9 (b A, e . s AR 3 AR
INFUREVE IR, AR IR, 4525380
23 Fin.

#®3 IABETAERPHMIFEWE (n=9)

Table 3 Spiked recoveries of hydrazine in
blank substrate (n=9)
AR OMAR, MR/ B, FEY RSD/
FUBE S /mg mg mg % R % %
EN oA 80105 7.9466 99.2
EN oA 8.0090 7.8672 982
EN oA 8.0075 79178 988
Ak 10.0155 9.8283  98.1
Ak 10.0145 9.9295  99.1 98.16 0.81
Ak 10.0135 97768  97.6
Ak 12.0250 11.7615 97.8
Ak 12.0295 11.7633  97.8
Ak 12.0185 11.6285  96.7

H 3 3 FIHNAE, HIEIRAETE 96.7%~99.2%, ~F
a1 %k 98.16%, RSD M 0.81%. 484 He i /K -
[ RS B b, FAXT BRI 2/, ksl
AR ARG I S5 R v i v, SR MR

© 0 N L AW N IR
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3.4 Hmig

e R Ab Ty, Pl 341 (45 190701, 190705,
190708 ) FLAH & i O A B SUAECE J1AE il A2 He il 57
(Ht5o T17039 ) #Ehh, $ZI8 EIR I AT AR J5 I E
FUBE S, S ST 4 AR LS & i e 22 a0
R 4PN,

x4 ARLFTMSLHFPLBELIEHNESR

Table 4 Determination results of lactose content in

homemade prescription and reference preparation

Fedh DES R/ CFIE S AT s/

A
45 (mg/ F) (mg/ i)  (mg/ i) (mg/ i)

1 4211

190701 42.09 40.50 1.59
2 42.08
1 43.29

190705 4336 42.50 0.86
2 43.42
1 43 .44

190708 43.45 42.50 0.95
2 43.46
1 45.52 s

T17039 4534 4039'% 495
2 45.17

e o* S 22 S0k [25] it S O AE2350F (19 2 H il Rl (S
T17039 F2E7 ) GRS AT ) (05 225 7
R 4 B AT, AR E i A L D7 s
HESTIAE 3 9 42.09, 43.36, 43.45 mg/ Fr, Shb)y
SEWEYNT 2.0 mg/ Fro SIS 2L
TN 45.34 mg/ B, (HHX RS R 40.39 mg/ R
HR A SCHR [25] B /Y, 2 SCERF Y 2 HPLC 254
VAN =% i) oy SRl E i ol A= O RE I oo M S by g alll|
AN . SRR AR 25 5 L I 1R 2 A
R, 255 303 H il 300 6 25 S5 Hp LRS- A0 I 0
250 4.95 mg/ o ASSC A WAL T5 (A I 25 R 5 52 B
A SR 2N, YN 2.0 mg/ B, 1 SCHEK [25]
G 7 3 v 1 ARG I 25 R 5 LSS B R 25 E 2.91
mg/ Fr, BARRGERAR2ZE WA HSCERH A I g i
o 2 B AT X PR RIS R A AT, A A
HIEES R 2N IR Ty K, TR AR s U BT
AR B, S5 RN EERK A, AT
S TR A . B RE N B A R AT
ST HTRRMEDI I (AnBEZS ) B, 5 5 TR
VIR A, ARSI AR RRAR, RGN i
GEIL, BT AT AT A AT iR
(AR SR A B B C18 JERE, 20 M vk v KM B
AT TR SE AR, AN 2 DR AR R AN 2 5 2
R, DR, AR R AR SI2 56 00 1) 2 Bl R AU
AR — SO PR I H AL TS, 46 R R

SRR A
4 Z5ig

25— SPEPE BRI 25 5 2 i R R AL
WbT5 . R M 5 AR A A5 T TR R — 3. (5 24 ()
SRR, AR S R BT A AT R R R
R, A8 TAERTTAE HPLC-UV ik, a4
ROE R h LS, BT PMP AR AT AR R0 S S
fiitEJa , HTHPLC-UV a4zl e @A h 2L & e
TS S BAR ARG A N R TI[E] 24 g 2L
K, BASG. @, LYk S B s S,
AT FEECE R U o B, el ) S0
Al 245 Hh IR A 5T e

S0k
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LIN Ling, WANG Lan. Determination of Lactose (R1EHRE., =224)

Determination of Lactose in Clozapine by Pre-Column Derivatization HPLC-UV

CHEN Yao', TANG Jianxin', TANG Ying"?

( 1. Hunan Key Laboratory of Biomedical Nanomaterials and Devices, College of Life Science and Chemistry, Hunan University
of Technology, Zhuzhou Hunan 412007, China; 2. State Key Laboratory of Chemo/Biosensing and Chemometrics, College of
Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China )

Abstract: A high-performance liquid chromatography (HPLC) method based on 1-phenyl-3-methyl-5-
pyrazolinone (PMP) as an agent of pre-derivatization was developed for the accurate determination of lactose content
in clozapine tablets. The results showed that a good linear relationship between the peak area of the derivative product
and lactose concentration was observed in the range of 0.060 4~0.399 7 mg/mL, the linear correlation coefficient R* was
0.999 4. The recovery was within the range of 96.7%~99.2% and the limit of quantification was estimated to be 0.32
pg/mL. Three batches of clozapine tablet imitation samples were randomly selected for testing, and the lactose contents
were 42.09 mg/tablet, 43.36 mg/tablet and 43.45 mg/tablet, respectively. The deviation between the measured results
and the prescribed content was less than 2.0 mg/ tablet, and the results could fully meet the requirement of detection of
lactose in drugs. Moreover, compared with the existing tests, this method had the advantages of high specificity, high
sensitivity, accurate and reliable results, and could provide data support for the development of clozapine consistency
evaluation prescription, which is beneficial to the acceleration in the development and success rate of generic drugs.

Keywords: HPLC; lactose; clozapine; 1-phenyl-3-methyl-5-pyrazolinone; consistency evaluation
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