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 E Re.dsalE FHMA T SRVBRESZTNTE, Fik KR 2, A AARPHAETITA SHRURM &%k . &i%4 % Di-
amonsil C;s(2) , A Fh48 4 F BL-7K (60:40, V/V), ik ik % 1.0 ml/min, #&0 % K % 355 nm, A8 4 25 C., &R $ R PRV FERT)
il it & A X HETE B 5.05~252.50 pg/ml(r=0.999 7) s 45 5 B\ Sk A LRI 49 RSD 3 T 2% 5 139 dmf w0
99.12% ,RSD=1.86% (n=9) ., %it: & 9% k¥ Bk LR ERTE, THTTHMA T LR TR SFTNE

KRR ARAATA; BRCRAEE R 2, 4- AR TR 2 R TR AR

Content Determination of Paraformaldehyde in Mummification Pastes by HPLC with Pre-column De-
rivatization

WEI Xue-ping',MA Jin-gang’, GUO Fei-yan', WANG Peng-yuan', WANG Xiao-juan' (1.Dept. of Pharmacy, Hos-
pital of Stomatology, Fourth Military Medical University, Xi’an 710032, China;2.Institute for Drug and Instru-
ment Control, Joint Logistics Department, Lanzhou Military Command, Lanzhou 730050, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of paraformaldehyde in mummification pastes.
METHODS: HPLC with pre-column 2, 4-dinitrophenylhydrazine derivatization method was adopted. The determination was per-
formed on Diamonsil Cis (2) column with mobile phase consisted of methanol-water (60:40, V/V) at the flow rate of 1.0 ml/min.
The UV detection wavelength was set at 355 nm and the column temperature was 25 °C. RESULTS: The linear range of paraformal-
dehyde (calculated by formaldehyde) was 5.05-252.50 pg/ml (r=0.999 7). RSDs of precision, reproducibility and stability tests
were all lower than 2%. The average recovery was 99.12% (RSD=1.86% , n=9). CONCLUSIONS: The method is specific, ac-
curate and reliable, and it can be used for the content determination of paraformaldehyde in mummification pastes.

KEYWORDS Pre-column derivatization; HPLC; 2, 4-dinitrophenylhydrazine; Mummification pastes; Paraformaldehyde; Content

determination
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TR 7R N E AR R I LA ) R 5 ) (2002
AR WIS Y 11 R B o 2 R GRS H
By B E AN T AN . o, 2R W rT S BT R
A8 (8 0055 4 2 A A BRI | LA 5 70 1T B AR 50T
WA, R XA K VE R, 8 2 T b, A I+ 4 48
PSRRI PR, TRA P B A T A B R T IE R B
B2y, A AW, T &M il — & MR I @ 7R,
T8 g H O TG 1L R P RE = A AR o I R L v P il G
R TR ORI L A 5 TR 1, R A 1 B A TR
(i1 50 B 2H 2 ™, 2wl 550 Do 2 b o4 v SR R o 3
D2 22 3 B 00 5 1, (DR 790 1 S AR B ek e &5 SR A 3
P S IR 8 i A B[ = S | S P o o S 1V
FRRE B A2 v R4 A (533 (HPLC) ¥l 5 22 5 I ) 2 ik
LRI ST I R TR R, 4 SRR T 5
1 w8y
1.1 s

Agilent 1290 HPLC { (3¢ [H Agilent 28 7] ) ; BT125D HL T
R (Jb mt FE Z AR A ] ) 3 DL-720 #8 75 1% (500 W, i %
35 kHz, Wi T A7 iR R M AU ) s LD5-10 {25 oML (5.0
24518 em, AL A BEHEOHL ) s 28 IR T o (L st 40
B R D) s 50 MR B0 H IR A T .

1.2 #Hm5iLH

T8 R R0 [ 565 DU A RS R 2 1T I e 2 R0 R AL S
130618,130708 130729, Bk « k3571 30 g, 5 Z R HEE (L)
HTRET1)6.2 gl 5 F /K Ve b v I (R T SR A 5 e, 1L
45113001, fR7n i : 10.1 mg/ml) 5 2, 4- LA E  EUEALEN
R B S 40 (Na,HPO, - 12H,0) R — A 4l (NaH.PO, -
2H.0) B Kbl F IR (i ali, K o R B FK
2 HEEER
2.1 ‘Lt

% 44 . Diamonsil Ci5(2) (150 mmx4.6 mm, 5 pm) ; Ji 3
A EE-K (60240, V/V) , 3K : 1.0 ml/min; 4% 4 4 51 A
o R IIE 355 nm FEIRL: 25 °C 3 HERERE .5 pl; iZ 7R E] : 10
min,

2.2 BiREEE

221 0.2% 2,4- "SR PR RRVS T - B 2, 4- A FERIF 2
0.20 g AHEHRE , BT 100 ml HZEHEIE MR, 20 B W4
e ER R 40 ml {75 i, 0 LA W B, TN 25 88 F-7K 60
ml, ¥£2], B,

2.2.2  NaOH /KK : #RI NaOH 10.42 g, MK E ISR , %
2 250 ml R, BB FKMBIFE R ZZ 5, #5], B
5 1 mol/L NaOH W , %% & 250 ml HZEHEIE I AP £ 1 s BRI
NaOH 8.33 g, /K& S e , 7B 25 100 ml b i, B 258
FKFEBIFE R B2, $257, RIS 2 mol/L NaOH A , % B
2100 ml HEHTEIHH 5 H

223 FRFRVA R (1.0 mol/L) « I 2 14 i 8 457 W B vk 5 i 8.33
ml, BT 100 ml )i, IR s 7Kt e R 2 208 425,
5ER5 2100 ml HIEHETBIR &5

224  BERRGEMPENAW (0.5 mol/L,pH 7.0) K% FRE NaH.PO, -
2H,0 2.30 g M1 Na,HPO,- 12H,0 12.80 g, NI/K i RIAfEG 567
F 100 ml I, KRG B B 200, #2250, 7 F8 2 100 ml HL3E
HEIE M5 o
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2.2.5 PN HE T I V0 < 0 45 e U T /K V5 TP ME A I 1 ml
B 10 ml R, KR R 205, BR4T, il 1.01 mg/ml Ay
PR X S U 45 4 o A 28 L BBUZIE 453 1 ml BT 10 ml R
WK B2 FEAT, BIAS T R 5 101.00 pg/ml A4 Y X
JiRRY A
2.2.6 st I BTSRRI 77 29 25 me BB FRE , BT
50 mlE L, A& B 1 mol/L NaOH ¥ % , £ , #1175 20 min,
TN 1 mol/L NaOH ¥ , i B = 2 , #£47, 2 500 r/min 20>
10 min, B 7R B
2.2.7  BAPEXT REIA I U 75 22 38 B B4 T B0 7403 701 24 20
mg & T 50 ml A, 08 “2.2.67 10 i 40 B, BIFS
2.3 EEMLE

IS EI“2.2.572.2.67 F1“2.2.7" T~ FIEA X IR T VA TR
M IR BRI X BRI A4S | ml B F 5 ml 250, i 1.0
mol/L X FRIA 1 ml, 8 F7/K 1 ml, R JiE 30 s, K5 25 &= B 13
W1 ml 210 ml B0, N2, 4- RS SRR R FR VAR 0.4 ml,
WAHE 1 min, § & 2 min; IUBEER 2% vk 0.4 ml, FEHI 2 mol/L
NaOH ¥ 7 0.9 ml 8 2= F Pk, IR E 10 s, 2RI A 4 ml & )5 , iR
JHE 3 min, # & 10 min, BCGT)2UERE, $ B 2. 1700 3% 4%
FRIE s g . 25 0T, AT 2, 4- AR AR
S A AbiG 2, 4- AR FA9 B R o 15.4, B AR Bk
2, 4- T HEFEFRIRIETT R 6 594, BREXT B AE AT AR 2,4-—
i 5 R P 07 P B I ) &b A D, e i e v B, 28 BT o 5] v 1 L
il B A3 22 5 F I S o, iR 1.

a a
3 3
2 2
g 2 =] 2
1 b 1 b
0 A 0 A
1 2 3 45 6 7 89 1 2 3 45 6 7 89
t, min t, min
A B

mAU
l}'} =
S

1 23456 789
t,min
C

1 SMEHEBIEE
AT S B S (-1 130618) s CRAMEXT s 0. 2, 4- AN EEDR
Jik3b.2, 4- AR
Figl HPLC chromatograms
A. formaldehyde control; B. test sample (batch number: 130618) ; C.
negative control; a. 2,4-dinitrophenylhydrazine; b. 2, 4-dinitrophenylhy-

drazone

24 ZKUXRER

43 DK % e TR X IR 9 0.5 .1 .5 ml, FR ) IR S
W 1.2.2.5 mlE T 10 ml s, KA B S 205, #2257, B
15 Z 9 Ji &k B 2 5.05.10.10,50.50 . 101.00, 202.00, 252.50
pg/ml [ S XS BV . A0 RS 5 TR B 1 ml, 262,37 30 N
I TRTAEACAL PR, 4522 1" TR A5 4RI RE , 0 SR I R
DLFR S R 5 (o) B AR b PR SR 2R 2, 4- RSSO i
AL (A) A, EA T LM ml T, 45 101 U5 5 R 4=6.906 1c+

ThEZG 20144855 25 555 37



2432 4(r=0.999 7,n=06) . Z5HFHH, H RGN o ek ok g 2 vk
Sl M 5.05~252.50 pg/ml.
25 BEERE

W 5 B S A (5 130618) 1 mil, 32 “2.37 W R 7
RV ATAEARAL B, JEREIIAE 6 YR 0 IR . 25 BoR g
ALY RSD=0.61% (n="6) , I #ks 35 3 BLIF
2.6 ESMHAE

TURE (A5 : 130618) 6 14, G B FRAE , 430l 35 “2.2.6 7T |
D5 Bl A5 A S VA, 43 SRS 2 L mil, 442,37 300 Ry itk
AT AR AR B, 43 B HERE  JE ST R, ST B RE A 450R
BN R T 2R PR E (LU EETT) b 210.70 me/g,
RSD }11.43% (n=6) , KW Iy G PELT .
2.7 FEEMIRE

25 W I [ — e Bl T (L5 : 130618 )3k, 442237
TR ik i s A B AR AL BT, Tl 4505 0.2.4.8 .12 h 43 b
ORIETA, R ER,RSD=1.15% (n=5) , & WAt i i
WTE 12 h NFaRE
2.8 I E RIS

HE A A R 5 (L5 £ 130618) 29 5 mg, K B PR
91, 43 HEF 10 mls iR, 0 WA b R B R R B 34, A
3y o AR HR LR T R R AL 40 B I B R BRI £ 0.8
1.0, 1.2 ml, /it 1 mol/L NaOH & ¥ , # 75 20 min, FJi 1 mol/L
NaOH iAW E R B ZE , 22,2 500 t/min 2.0 10 min, B 1§
BIASIG A | R v B M S IR, #462.37 T N O Tk lb AT
FERGATA AR AL R, PEREIAE , 0 Sy 1A AR, 150 FE 1 IR
RN,

F1 MERKRRELER (n=3)
Tab 1 Results of recovery tests(n=3)

BB, mg AR, mg MR mg PR, % FHECR, % RSD, %

1.057 0.808 1.852 98.39
1.051 0.808 1.851 99.01
1.059 0.808 1.841 96.78
1.055 1.010 2.051 98.61
1.049 1.010 2.040 98.12 99.12 1.86
1.051 1.010 2.031 97.03
1.057 1212 2.281 100.99
1.055 1212 2289 101.82
1.055 1.212 2.283 101.32

29 HmMEENE

B HERE A B, A3 N 2.2.6 I i A R A
T, 2.3 WU Oy kA T AR AT AR AL AL B, F 2.1 N
PSRRI , 1 SRV TR, $e AR i DA TR R SR o
o 5L, SHEAR S A 2 B HE (LR RS B9 5 B R
210.60. 205.00, 213.50 mg/g, ¥ 72 H 43 4 43 5 4 101.88% .
99.18% .103.29% ,RSD 4514 1.03% .0.76% .0.94% (n=3) .
3 Tt

LR AR 10~100 B RAS YRS Y), 5
T R P R R, R R RS E RN T
T H AT A7 RIS i o ek A0 22 5 B S 70 40 8 O i
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B B 2 B 04 PR TS I Y A T R Ko R 0 o 22 TR Y
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FERE VL T B 2 TE N B 0 20 R R b (1 T %y ik
BRVEA 2 RIBUEAR PRtk 22, 25 5 52 0500 b oAt s 43 1)
T, vl 700 20 e AR At P S IS T A, AT 5 M A ) 45
B HERGE . ik FEE MR A%k (TLC) A @k ik
(GC) . F R AR L% v (HPLC) | 335/ 35 36 FH VL [ 3% U5
562 (GC-MS) J2 8 Ik FH 7 (LC-MS ) ], 336 26 Jy 940 J2 1l ok
e B RS 2, 4- T R R AT A Ak 52y () S RO O A 50
o HPLC IR AR UERA sl il 3R ST — & & A 1EN
o F IR G H w A

2002 AR H =LA RS 72 7 A LAA) ) S5 5 ) o >R FH
S R T TRk ) 22 SR ) i, TV R A
HER R IEE R AR, i il i A B B e 2B 2, B R TR AR
JCUTUE &, 55 NaOH 2B b (i B B AN 5 FF 6 i o I R -5
TR S I, AT s 1 R T (A, 3 S 45 SR ) IR .
RN R : ZnO+2NaOH===Na,Zn0,+H.0; Na.ZnO,+4HCI
(538 )===ZnCl, | +2NaCl+2H.0. XL % ik 2 0 2 45
TRHCBS AR 25% o SOSUAAERTATA: HPLC 30 %E - e —
SE MR NaOH /KK 22 2% P IS A SR8 e o8 RS, PR AR 2
i 2, 4- AS TR ME, AR N iy 2, 4- TR SORRE A
FHUG , 4 HPLC 435, F 355 nm P& T Kl , o8 i ) 5 22 3¢
FHEE 1 5

162 W AR R Sk b, %5487 0.5,1.0,1.5.2.0
mol/L A [a] ¥ B i) NaOH ¥ ¥ #1110, 15,20, 25, 30 min A~ [A]#8
7 IR 455 SR B 520, 45 5 % B 1 mol/L NaOH %5 ¥ i 75 20
min BRI FIAR 56 1 mol/L NaOH ¥ Al 58, fIE 1 22 5%
I S8 SR A e i RS . AT 2B AL B v 5 ARAE AT A Ak 35
R T (AR B TR 19 2, 4- — 4 3L A BT AR AR F MR B R
0.2% , 2RI ) | A (50 S 0 ) A 1A 7, A U R 8 o K o it
AT . ST H AT A WD R AR B, B 418 A9 SCHk P A 1Y
KA PG TR /K AP R v 4 2 5 iR B 7 k4
BIEHH AR 2 KA RUG 25T 1% 215 B B s gk
TR H B AR R T BB LA NI 2B BB, FERT
R AR S A B, 28 IR HEIR G A RE T A BT
Oy, RIS AT, A AL, FIHRE T A B A SR A
oAl T RESZ ARSI G A3, S T e 4G SR A MERA

ARG G AL RO AT Ay ik R MR R 2 R AT
AR N FEBGHERESE IR RN B WP BRI 2, SiPr R B
T AR AT AR A, e e g O, &
TG A B, WAL FEAR v 2R3 PR B 0T i ) B o) 4
1 445256 G AT LLAE 4 h AR FREF 30 RE St RE | FURTT B4Rk
VAR, AR H & SRR AC T, SCRRRE 22 8 /KIS iEsE
SRRSO FERT G, T2, LR A BRCRAR s i AR B8 74 T
PR R, BT A M 98 (5.06~252.50 pg/ml),
TSR, B T RN, FE S A R o I 2 T
) Bl o

A5 T i 57 (W HPLC AERIAT Az A7k % Jm i, 45 S i
AT 5, AT TR 0] o 2 5 R O I, R
by A F R 22 R T T 551 A
S 23k
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Purity Determination and Uncertainty Evaluation of Bisacodyl by Non-aqueous Electrolytic Titration
GUO Yong-hui, YAN Kai,JIANG Jian-guo, HAN Xue-jing(Hebei Institute for Drug Control, Shijiazhuang 050011,
China)

ABSTRACT OBIJECTIVE: To establish the non-aqueous titration method of uncertainty evaluation in purity determination of bi-
sacodyl. METHODS: Non-aqueous titration was selected for studying on valuation in purity determination of bisacodyl, and the un-
certainty of perchloric acid titration concentration, method repeatability, automatic potentiometric titration systematic deviation, bi-
sacodyl molar mass, weighing and consumed titration volume in the determination was evaluated systematically. RESULTS: When
confidence probability was equal to 95% , the standard value and uncertainty of bisacodyl purity was 99.82% + 0.53%. Those had
significant impacts on uncertainty, which were consumed titration volume and concentration and automatic potentiometric titrator
systematic deviation. CONCLUSIONS: Established non-aqueous titration method of uncertainty evaluation is reliable and helpful to
improve the quality evaluation and control of bisacodyl, and provide scientific basis for the development of bisacodyl purity refer-
ence materials.

KEYWORDS Bisacodyl; Purity; Uncertainty; Non-aqueous titration
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