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BE.BN 23N THEBEEN AT AN 2R 52048 €45 (HPLC) % . A% @354 8 A UlTimate XB — Cis 4 (250 mm x 4. 6 mm,
5 wm), A F A8 A FE - pH 6.0 49 0.05 mol /L B4 82 4% (10 : 90) , A& 4 30 °C, ik A 1.0 mL/min, #H 4 & 4 20 pl, %0 5 4
PDA SR #:#3 HPLC sl 2 73 345 5 2015 Fm( P B (=30)) 55 o b B (UV) i 2 £ R AR H £ 53 (1=0. 79, P>
0.05) .35 2015 b B 25 32 (=30 ) ) B €3 (TLC) sk A2, 34 A 00 B R 3 f 4 5 35097 72 HPLC sk 52, 39 4 o B 26 T, K56
PSR R B TS FERR RS T, TR TGRS AR AR, B AL Z R i R 5 A R 4
Fik e 25, PR Bk Rt EE
KB RBEE S S AUR R Gk RBRE A MRS e R P RSk
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Improvement of Determination Method of Nicotinamide Content and Related Substances in

Nicotinamide Tablets
Ll Zhiyuan, LIU Yi, ZUO Wensong
( Yunnan Institute for Food and Drug Control, Kunming , Yunnan, China  650106)
Abstract:Objective To establish an HPLC method for the content determination of nicotinamide and related substances in Nicotinamide Tablets.
Methods
0. 05 mol/L. ammonium acetate with pH of 6. 0(10:90),the column temperature was 30 °C ,the flow rate was 1.0 mL/min,the sample size

The chromatographic column was UlTimate XB - Cjs column(250 mm x4.6 mm,5 um),the mobile phase was methanol -

was 20 pL,the detector was PDA. Results According to the newly established HPLC method,the content of 73 batches of samples was
determined, and the results were not significantly different from that determined by the UV method in the Chinese Pharmacopoeia
(Volume 11,2015 edition) (£=0.79, P > 0.05). The 73 batches of samples were tested according to the TLC method in Chinese Phar-
macopoeia(Volume 11, 2015 edition), no niacin and other impurities were detected. According to the newly established HPLC method,
nicotinic acid impurities were detected, and the other impurities were detected in most of the samples. Conclusion The established HPLC
method is simple,accurate and reliable. It can be used for the content determination of nicotinamide and related substances in Nicotinamide
Tablets. It can also efficiently and quickly distinguish the difference of impurity mass spectra among the samples,and quantify each impurity.
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{6, 3% 44 : UITimate XB — Cis 4 (250 mm x 4. 6 mm,
5 wm); Vi EAH : L - 0. 05 mol /L B IR 4%k (pH 6. 0)
(20: 80) ; Kl K :262 nm; M3 : 30°C 3 7i3# : 1. O mL/min;
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A1 RAEHRRNRESZCRMEER
HEFE £ 20 plo AL IS 1305004) 10 Fr KRS  EEA , K 2 R BGE
2.2 BENE it (ZUAH Y THEBERE 50 mg) , B 100 mL 285 b, i
2.2.1 HERHAE ARG &, A 10 min AR, PR R 28, 555, U8

TR EBCHH ot M Xof Bt 325 o, A S R , IS Bl A3 i
FEFE 10 min 35 A% , 55 B i 0T LV O 250 g/ mL
(1A S D 58 T T o PR SO G e - R 338 1 RS A
TR AE i, 87 10 min VA FR , I1 5 TR ) Bl 5 5 vk
& 450 pg/mL B, FE5T, 0. 45 pm fl AL G R D8
T, R, RASHE 3t VA R o BBCHA ot g v Ak 5 T T 1y
APRLIE S, 0 SR IS f , Fe kv VR A L
RIAS2S FHRNA
2.2.2 FEEFEHFE

RAE IR 2.2, 1 TR 3 AW, &K
R 20 pL, FEPITT S A R EERE I 2 I S
Bl 25 R RN TS T TR IE 1,

2RO 2R K O S B RO TR R 45 VA, TR B
FHE 250,100,50,25,10 wg/mL AR, F 0T (3%
ST A TRORE €23 A, 10 S 08 T AR, LR It JO o vk
(X, pg/mL) B AR bR TR CY) RN ALFRZ il b vf
28 A3 mH L Y=25446X +45667,r=0.9998(n=5),
S5 LR AP A T R B AE 10 ~ 250 g/ mL Y8 [l
S E MR RS

R 2 B < B 2. 2. 1 T 0 B (R i vk
950 wg/mL) , FELEHERE 5 YUK, 10 57 I TR 45 SRR
RSD 4 0.03% (n=5), U EHKE % BRI,

R MR IS - FRIBURE ity R A 301 265 e A PR 2
A) LS 1305004 ) 41k 5 5, R % AR E , K A5 i
BRAWL 4T 0,2,4,6,9,12,18,24 h BF#EFRE 10 5%
WETRT R 45 519 RSD M 0. 63% (o =8) , F A f v
WRTE 24 h NEaRE .

TR - BORE i R A 25 e A BR S D
5 R 1305004 ) 20 By 5 (29 40 24 F 00 BE % 50 mg)
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S, IR SR B UE W 10 mL B 50 mL 2 R
B 1% 100 pg/ mL B9 5 0 28 8 T A 2% B
P8 A VA IS 2. 1 TR X RE S VTR (B R R R
100 g/ mL)if &, HL sl A F% BE K 80% , 100% , 120%
IS IA TR, T2 5T, B I R4S 20 L, 3480 T
RS SR, O ST AN, TR ISR CZE R LR 1,

A1 AR @R R (n=9)
# A (ug) WAE(ug) MNFE(ng) =kFE(%) X(%) RSD(%)
1201. 50 808.50  2000.14  98.78
1.200. 00 808.50  1999.93 98.94
1.220. 00 808.50  2000.26  96.51
1195.52  1347.50 2516.24  98.01
1190.06  1347.50  2523.15 98.93  98.42  0.85
1205.28  1347.50  2529.07 98. 24
1196.45  1886.50 3071.82  99.41
1205.62  1886.50 3068.92  98.77
1204.57  1886.50 3057.50  98.22

B RE SRR (S/ N) = 10 B, 0 st
P, 1A AR e 1) 2 F PR A 1. 08 ngo
2.2.3 HERAEENE

WA A RS AR e 73 41, 48 3 i 45 it
IR VTR, BT (0 45 1F K 2015 AERR [ 2 i (
TOVIZA AN IR J5 3 (UV 36) @ 3 25 R L3 2,
PG i e #2255 (1 =0.79, P>0.05),

2.3 HEPRENE
23.1 RHABEAR

R BRI R AT B R XS BE T N — 2 Y LA
W .3 — I E i H - 2K (2 2 8) il K 50 g/ mL )
TR A X RS VA, N % e O 2R 8 20 L, Fe LT
TEAME AR S, T , e sk ik [ SR e G 5
A A= 0 R A e ik IR LA 2,
2.3.2  BFRH

FRIUKE dh (R BT AR 25 e A PR | L di 5o
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&2 (FEZHEIUV k5 HPLC FMZ LR GFF 38T H4%,%)
%% UV HPLC#% | %5 UViE HPLC % |45 UV i HPLC &
1 98.31 100.38 || 26 98.08 97.17 || 51  99.62 100. 80
2 98.04 100.47 || 27 98.02 96.33 | 52 99.38 98.10
399.92 95.86( 28 95.43 95.68 [ 53 98.40 98.09
4 99.58 99.03 || 29 97.05 95.82 || 54 97.39 97.38
S 99.13 100.48 || 30 95.14 96.43 | 55 100.53 101.33
6 98.34 97.64 | 31 97.00 96.46 | 56 97.60 97.32
7 97.02 96.69 || 32 97.03 98.22 || 57 97.88 99.37
8 100.48 99.74 || 33 98.47 98.21 [ 58 96.92 97.62
9 98.69 95.83| 34 98.52 98.38 [ 59 9547 97.39
10 97.90 98.01 | 35 97.54 97.91 | 60 99.10 101.46
11 96.28 94.24 | 36 96.46 97.19 | 61 97.36  99.20
129776 97.35| 37 97.13 99.10 || 62 95.23  99.63
139513 9542 38 96.52 96.41 || 63 97.51 98.21
14 98.58 98.90 | 39 95.44 9532 | 64 96.04 97.36
15 96.19 96.66 | 40 95.52 96.44 | 65 99.33  99.60
16 98.02 99.72 | 41 95.61 96.03 | 66 97.54 100.28
17 97.36 97.13 | 42 98.69 97.48 | 67 98.29 97.37
18 95.81 9519 | 43 98.47 99.61 | 68 98.50 99.02
19 97.47 95.90 || 44 99.53 99.34 | 69 98.61 97.56
20 97.89  97.11 || 45 100.60 101.10 || 70 100.35 100.90
21 97.11 95.14 || 46 98.49 98.38 || 71  98.03 100. 14
22 97.04 95.40 || 47 98.03 99.09 || 72 98.75 98.37
23 97.42 96.64 || 48 100.22 10.61 || 73  96.33 98.29
24 97.03 96.93 || 49 99.51 97.83
25 94.12 96.82 | 50 98.90 99.24

1305004 ) 3 A 3 5 (2 A0 24 F 00 Bk e 25 mg) , K %5 FR
FE LB 50 mL R, 2 BIERR (0. 1 mol /L HCL) (B
(0. 1 mol /L NaOH) . /& & (100 °C /K3 5 h) 484k (il 3%
H.0: W5 mL, I CE 2 d) JEHR (4 500 1x) & 4FF
A3 AT W PR o BB SR I B A 3 o R R
FE M A A A R A IGE i T g A
P AR S, Rl g il s I A

mAU mAU

mAU

125
100 7
757

5073

25 i 3 .
0 4 + s
T T 1 ¢/ min
0 5 10 15
A
mAU
15.0
12.5
10.0
7.5
5.0
2.5
0.0 r‘!r 'I"l 1 e
_2.5 T T T 4 1/ min
0 5 10 15
B
1. MEE 2. MBEE 3.N-ZTRMELE 4.3 - fAnw
. ARG BRI A RA M BIER B K RIER
B2 A%5&ERESREMELH

S5 LFE 3 S B 3] L M e AR D R AR T ke e

BRPE SR RAL SR #ﬁ%ﬂ%ﬁ?m&@@m#TW

AFE
%3

B AREMTRB R B RAFEREL (%)

32
K4 BRI IR T
B A 3R 0.11 0.27 0.16
BRAR I 0.11 44. 04 43.93
B AL BT 0.11 1.45 1.34
% B AR 0.11 0. 45 0.33
SRR A IR 0.11 0.12 0.01
2.3.3 HPTHAR

AR L J e 570 2 R R T AR 32 B A
MARETHER DRI IETER B AR AR EE PR A HRL IS

mAU

15.04 12.53 15.04
12.51 10. 04 12.54
10. 04 7.51 10. 04
7.59 7.53
5.09 5-09 5.09
2.59 2.59 2.59
0-—& N 04 01
-2.5% T T T v t/min 00— 1 {1/ min -2.5 T - T 1 ¢/ min
0 5 10 15 0 5 10 15
A C
mAU mAU mAU
15.0 15.0 12. 54
12.5 12.5 10. 04
10.0 12-2 7.57
7.5 . i
e 5o 5.0
. s 2.59
2.5 0 S 0
0 ‘ : 1/ min -2.5 t/min . + ¢/ min
0 5 10 15 0 5 10 15 0 5 10 15
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i, S T2 10% B EEK il 75 A o s i, R 2
20 L, AR GG AL, RE D E il sk i K
R ERLEEA TS T
2.3.4 RUREEERHE

DIEME L (S/ N) =3 i) A B, B S/ N =10 i)
e E PR 25 2H 0 A H IR A i PR E 45 R LAk 4.

F4 RIS R FRHE LR (ng)

A5 73 dAS HPLC A A b 46 2 (% )

MR R EER MR Bk ZEMR
Py 0.21  0.52 | MmBER: 0.36  1.08
N-#7AMEEE  0.50 1.00 || 3-#Awm 0.98  2.94

2.3.5  TWAERR

oA € 1% 2% N AR el AR Y 43 5 R 0.8, 1.0,
1.2 mL/min; 24830 2 A pH 2391 4 5.8,6.0,6. 2528
R R 25,30,35 °C 5 B0 35 A UlTimate XB - Cis
FE (250 mm x4.6 mm, 5 wm), Kromasil 100 -5 C;s £
(250 mm x4.6 mm, 5 um), Alltima™Cs 4 (250 mm x
4.6 mm,5 Mm%ﬁi/ﬁ{ﬂﬂ% JE R R A AR BT 2 (B 1Y
I3 RE R AR B B IR0 A AR 1 A O ke R 4 o
2.3.6  F&EA XM FNE

BUATR ) ZASRE S5 1 73 S HE eI F 4 % FREX
18 e (24 F AR e e 25 mg)ﬁ 50 mL 25 &, I A -
K2 )R A B A 5], uEAd ISR, B
A5 Bt VA R R 2 R I A VR 1 mL & 100 mL 25
I EE - K (L OB MItE R B L, B A
B0 BRI o B E R IR 45 20 L BRADLTT (3 25 2t
2015 45 K [ 25 i (3 Vi fh Fosi R A7 )
I J7 2 A A R FH 25 L0785 (TLC ¥5) , 73 HRE
) A T R R 1 R DL 24 o RE a5 SR T A (Y HPLC 3%
PIRe At JH R , 4 IR 43 A s A 2 I3t 2 W)
HPLC JEANHREA 2 R P b DX 34 o (1) 2% T 135 1) 2
S, I REXT & AR A T i AR L 5
3 Tt
3.1 (PEHH)UVES HPLC ENE S EBHE

2 Py VR DN 2 A 45 R T 2 1 22 5 (H AT T iR A
HER UV 3000 22 BRIei Bt , HH g0 20 78 v v A
JEE T e I 45 RS2 M K 5 B i HPLC YR 45 A 7
GiAT TR, AT BRI B PR AN 2y e iy ik 22, T A
S MR e R e I W TR
3.2 TLC:E5E HPLC E=FRELRILK

D] 52 6t B Ay B, A5 o 280 AR A o AR R S H At A%
JBT, AR BEA S50 S i (] 4% Jo 1) 2 5, 428 o 1 DX 43 25
i 8 PR 7E JB 5 N R o R FH BT 2 109 HPLC 325 4 R A i 4
B2, 2 T A3 it Ayt At 2% I, B R A0 PRl DX 0 A
il [ 2% JOT 3 114 22 5, IS BB X 45 24 b A 7 o
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- R Ak - W A - R e
®RORR EY Y ®R O ORR
1 003 0.11 |26 0.11 0.0l | 51 0.09 -
2002 0.07 |27 0.13 0.01 || 52 0.09 -
3002 0.09 [[28 0.10 0.01 || 53 0.03 -
4 0.03 0.07 [29 0.12 0.0 | 54 0.09 -
5 002 009 |30 0.10 0.0 |55 0.06 -
6 0.13 0.00 |31 0.08 001 |[56 0.10 0.01
7 009 002 |32 008 002 |5 003 -
8 0.08 0.03 |33 009 001 |5 0.04 -
9 0.12 0.02 |34 0.08 0.0 |[59 0.04 -
10 0.08 0.02 |35 0.13 - 60  0.09 -
11 0.11 0.01 |[3 0.09 0.02 | 61 0.03 -
12 009 0.0 |37 013 0.0 |6 009 -
13 0.09 0.00 |38 0.09 0.0 |63 011 0.0l
14 0.11 0.02 |39 0.13 0.0l | 64 0.08 -
15 0.09 0.02 |40 0.09 0.0 || 65 0.10 -
16 0.08 0.02 |41 0.14 0.03 || 66 0.09 0.0l
17 0.13  0.01 | 42 0.03 - 67 0.12 -
18 0.09 0.01 |43 0.03 - 68  0.04 -
19 0.08 0.01 |44 0.08 - 69 0.04 -
20 0.10  0.01 |[45 0.09 - 70 0.08 -
21 0.11  0.02 || 46 0.09 - 71 0.03 -
22 0.09 0.01 |47 0.03 - 72 0.12 -
23 0.08 0.01 |48 0.04 001 || 73 0.08 -
24 0.13  0.01 |[49 0.09 -
25 0.10 0.01 |50 0.08 0.01
EC =T Ak,
Sk
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