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WE.-BHN Z2iRWMNEIo%A2EZB AP RAFB HAFB, A F B JARKERZRES T HARMEE - Rk,
Fik &% Phenomenex Gemini C g 4£(250 mm X 4. 6 mm,5 um) , #3148 4 TH - 0. 1% TR (50:50,V/ V), i#ik % 0. 6 mL/ min;
R EE TR, ESFRX,EILELEA IS5V, EmF B /EH0.8kV, L8 Fie R (SIR) X T, %4 % B, H4E % B, %42 % B,
B B e A2 BRAB 0 A Ye (m [ 2) 53 A 265,377,170,123,220. 465 44 % B, LA E B, A% B IRBLAZ B4 09 2R E 45 A £
0.1402~20.940 0 pg/ mL(r = 0.999 8,n = 8),0. 050 1~29. 900 0 wg/ mL(r=0.9999,n=10),0.007 4~ 1.098 0 p.g / mL(r = 0. 999 4,
n=8),0.0660~ 9.8500 wg/mL(r=0.9994,n=7),0.0350~20.9200 wg/ mL(r=0.999 6,n = 10)5&. B A 5% @mMRLEE X & BIF;
K EE AN FE X RSD ¥ T 4.0%(n = 6) ; F ¥ A w0k & 4 5] A 105. 34%), 103. 35%, 103. 56%, 92. 62%,96. 49% ,
RSD %3\ 3.36%,2.88%,2.55%,2. 47%,1.80%(n = 6) 518 Z 5 F4IEME LR EH, TATRSMNELSLEELEB AP
5F R0 EE

KBR: A G%AEFB A SaRMMETE - ik AL B fA 4 B A F B BB LIS ST

B 425 R927.2;R977.2*2 SRR SRS A LEHE 1006 — 4931(2022)09 - 0087 — 04
Simultaneous Determination of Five Components in Compound Vitamin B Tablets by HPLC - MS
LI Heng,Ll Ling , WU Qi,CHEN Naijiang
(Lianyungang Institute for Food and Drug Control,Lianyungang,Jiangsu,China 222006 )

Abstract: Objective To establish a high — performance liquid chromatography — mass spectrometry (HPLC — MS) method for the
simultaneous determination of vitamin B,, vitamin B,, vitamin B, nicotinamide and calcium pantothenate in Compound Vitamin B

Tablets. Methods

was acetonitrile — 0. 1% formic acid solution (50 : 50,V/V),the flow rate was 0.6 mL/ min. The ionization method was adopted with

The chromatographic column was Phenomenex Gemini C column (250 mm X 4.6 mm,5 pm),the mobile phase

electrospray ion source and positive ion mode,the cone voltage was 15 V,the capillary voltage was 0.8 kV,scanning in the single
ion recording (SIR) mode. The mass — to — charge ratios (m/z) of vitamin B, vitamin B,, vitamin By, nicotinamide and calcium
pantothenate were 265, 377, 170, 123 and 220, respectively. Results
nicotinamide and calcium pantothenate were 0. 140 2 -20.940 0 pg/mL (r=0.999 8,n=8),0.050 1-29.900 0 pg/mL (r=
0.999 9,n=10),0.007 4 -1.098 0 pg/mL (r=0.999 4,n=8),0.066 0-9.850 0 pg/mL (r=0.999 4,n=7),0.035 0 -
20.920 0 wg/ mL (r=0.999 6,n = 10),respectively. The RSDs of precision, stability and repeatability tests were less than 4.0%
(n = 6). The average recoveries were 105.34%, 103.35%, 103.56%, 92.62% and 96.49% with RSDs of 3.36%, 2. 88%,2.55%,

2.47% and 1.80% (n = 6),respectively. Conclusion The method is simple and accurate,which can be used for the simultaneous

The linear ranges of vitamin B, vitamin B,, vitamin By,

determination of the five components in Compound Vitamin B Tablets.
Key words: Compound Vitamin B Tablets; HPLC — MS; vitamin B, ; vitamin B,;vitamin Bg; nicotinamide; calcium pantothenate ; content

determination
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Wiz T (A N S R ] T A 3 2 A b o - Tl 2
HIF S — M) YLWS, = 73(B) — 89, 43 5| K JH  H %
SN B LG Ak AR R B B R
B, R B e 1) 5 i AR AFAE#RAE 52 2% PR BB L &)@
PE 22 45 [n] ARG SR R A0 AE 0 - 2R AR Ok
(HPLC — UV) ¥ | = OB i — W 38 [ 5] G 0l 4%
(HPLC — DAD) 027 AZREILHRIES B4 d ki

e 52 G 4428 B P Ly AHFR 3 BUOME C gt iR
R TR0 L SR MR s ARME(E B2 S 44 2 B Jr
S s o IR B R AF 4 B o QDa S — R R AR fT 5 4k
Dy /N A % )2 0 T AR R g3 0 1
FA 2555 B 1S (R HRSE I 1 L ASBIE S v 1 TR 0 85, >R
PSRBT 3 - 1% (HPLC - MS) 3 [R5 &
AR B b SRS B, O B B R AR R
2% HHGEIT .
1 UHFE5RH
1.1 {38

Waters Alliance 2695 %l =5 %80 % AH €4, 3i% {2 . Waters
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Acquity QDa % JiT 3% {2 ( 32 [ Waters 2\ #] ) ; Sartorius
BP211D AV R (5 Sartorius 23 F L AHEE 4 0. 01 mg) 5
KH — 700DE AV B4 8 7 1 1 e A (B LR 6 8 75 A%
AR AL TE 700 W, 500 % 8 40 kHz) 5 Milli — Q
R4l K AL (S [ Millipore A H ) o

1.2 X%

BEMARB R CRHE AR 25 ey A BR A AL it
543512 1804010 F1 1905019 ; 1 5% P AT 1 2454 PR 5%
w5 R 190751 A& Y B3 7 4 5l & 4EE 3R B,
AR B, AR B I BERE 2 #2553.0,1.5,0.2,
10.0, 1.0 mg) ; 4 4= & B, bx i fh (L5 24 100390 -
201806, & 4 97.9%) , 4 = E B, brifE i (L5 K
100396 — 201905, & 4 98. 2% ) , 4 4= K B bn i d (41t
5100116 - 201906, 75 1t 4 99. 9% ) , HH Bk e b HE
(F1L*524 100115 - 202005, 7% &4 99. 9% ) , 1Z TR F5Hr i
i (L5 100370 - 201903, 75 & 4y 96. 8% ) , ¥ Frp
B i 24 G R B SR B 5 S (34l 18 B Merck 23
Al s R (el , g T T A4 AR A A R 2
A ZUK (il B 255 B2 A FR A ] ) o
2 FHESER
2.1 BiERRIGEG

D) g4

{A3%FE . Phenomenex Gemini C,g#£(250 mm X 4. 6 mm,
5pm);FEIA: 20 - 0. 1% P RRIE W (50:50,V/ V) ;
P :0. 6 mL / min; A3 : 30 C; A 10 pl.

2) ik A

B TR WSS B T (ESD) 5 B AR =« 1F B A
3 B g sk (SIR) A T 4 #EFLH R 15 Vs B4
BHLE 0. 8 KV BKIEE 600 °C; 44 R B, 44 K B,
Y Az B B M L AT R S Y T AT EE (m / 2) 3 50k
265,377,170,123,220, ¥ A EHE T
2.2 BREHE

TR A X IS A B A R B, A R B AINZ RS
XoF R 45 30 S R BEPRE L 0. 1% HF R I o) A o i
W JE A 400 g / mlL (X5 BE SR ET 28 V80 T 5 BOJR B fie xof H
A R RS R E L 0. 19 B i 75 Y0 ) BT e vk B
200 pg / mL FYXF BRI 11 5 B4 A2 32 B, % B i
KRR N 5% Z0K R T LT R 2R 600 g / mL
A XoT FR S 8 Y L o 4 SR 288 o R I B i 1 % R
dn U RS W T ) B I 48 8 T 45385 1, 100 mL 25 &
i, R 1 mL 5 4EAE By 20,94 pe 4R E B,
59. 80 pg . 4K B 8. 78 g HHEERE 9. 85 pg. 12 RS
41. 84 pg TR A XT IR ST

MRSV V< IBURE 5 20 Fr RS R, WFA , BORY R
W (A T4 R B, 3 mg) KB FRE , B 100 mL

88

ZEHEH, 0. 19% W RV WGE 1, 875 (B3 700 W,
AR 40 kHz) 10 min, 504, FRE &, FH 0. 1% R
WA SRR 1 BT, B AT, BB R A L UE R 1 mL,
B S0 mL AR, 0. 1% BFRRIE W E R, 75,4
0. 45 pm FALIEREDE R, BI1S .
2.3 FEEER

LRVESC R A R 2. 230 R IR AN R AR OE
fit5 L TR 1 2R 271 o VAR B VAT, 45 2. 1 I R 21
PEREI A2 , S BREE B B, DAVA TR 4R (X, g / mL)
IR A AR A5 2 ) R B T R TR (V) AR AR AT
LRPE T ZE R T,

£1 BUXRERER

Tab.1 Results of the linear relation test

B B 5 A r LB (pg/ml)
BAEEB, Y=5235.70X+867881 0.9998(n=8)  0.1402~20.9400
BAEEB, Y=963.96X+65473 0.9999(n=10)  0.0501~29.9000
#AEEB, Y=17767.00X-28025 0.9994(n=8)  0.0074~1.0980
MELE V=5145.00X+787693  0.994(n=7)  0.0660~9.8500
EEA V=1459.30X+132922  0.9996(n=10)  0.0350~20.9200

i B I 2. 2300 YR A0 VAT (A R B
AR B, AEA TR B MR A2 R 45 1 o kv 1)
}0.654 4,1.868 8,0.274 4,0.307 8,1.307 5 wg/ mL)
A, 4% 2. VIR I SR S R A 6 1K, 1D SR A
Yoy i B T T R S R Y AR R B MK B,
HE 2R B M TBE e A2 2 45 153 o it 25 1 W T AR Y RSD
R 1.89%,2. 83%,3. 46%, 3. 14%,2. 68% (n = 6) ,
TG B R4S

A M HUR] — it (L5 1804010) A i i
iR B KR A AR A T 6 4 K 2.1
TN I S R G 4 R Yk kB B, MEA E B, 4
"= 3R B MG B A2 T2 45 55 12 1) RSD 43 53 R 2. 01%,
2.53%,3. 11%,3.25%,2. 14%(n = 6) , Wy E 2 P
R4f.

T M < HRLIR] — it (4L 54 1804010) #F i
iR AR E AR S R R, T 0,2, 4,
8, 12,24 h By H 2. 1 30 R i 36 2% 14 E A 00 o o 485 SR 4k
AR B, R B, AR B Nk e RN R S A i
B W 1E B RSD 43 A R 2. 15%, 3. 09% , 2. 86%,
3.22%,3.31%(n = 6) , & WL S W FE 24 h N R
M R AF .

JIARE (RS iCs « BRCES 0 25 AR it (41454 1804010)
ARSIt RSB 2L 6 1, 43 SRS 25 AR B R
VSR, 45 2. 2 0F 5 il A Bl S W, PR 2. 1 TR
TR0 2% A T RE DU R, i SR W T AR, TR AR D 3R 2 AR
W2,
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Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test(n =6)

KA RHEY HEASmg MAZ(mg WEE(mg EKE%) X% RSD(%)

BEEB 0.0006 2.8686 2.0940 5.19%7 LIS
0.0802 18543 2.09%0 5.0087  105.75
0.0803 2.8579 2.0940 49646  100.61

10534 3.36
0.0805 2.8650 2.0940 5.0874 106.13
0.0806 2.8686 2.0940 5.0756  105.40
0.0805 2.8650 2.090 5.0208 103.00
BEEB, 0.0806 1.5330 1.4950 31328 107.01
0.0802 1.5254 1.4950 30957 105.04
0.0803 1.5273 1.4950 3.1063 105. 62
103.35 2.8
0.0805 1.5311 1.4950 3.0333 100.48
0.0806 1.5330 1.4950 3.0607  102.25
0.0805 1.5311 1.4950 3.0214 99.69
BAEEB 0.0806 0.0153 0.0220 0.0385 105.45
0.0802 0.0152 0.0220 0.0378  102.73
0.0803 0.0152 0.0220 0.0384  105.46
103.56 2.5
0.0805 0.0153 0.0220 0.0372 99. 54
0.0806 0.0153 0.0220 0.0387  106.36
0.0805 0.0153 0.0220 0.0377 10182
AEE 0.0806 9.7316 9.8500 19.0555 94. 66
0.0802 9.6833 9.8500 18.8856 93.42
0.0803 9. 6954 9.8500 18.5641 90. 04
9.6 247
0.0805 9.7196 9.8500 18.5274 §0.42
0.0806 9.7316 9.8500  19.0051 94.15
0.0805 9.7196 9.8500 18.9832 94.05
E3 L] 0.0806 1.0397 1.0460 2.0556 971.12
0.0802 1.0346 1.0460 2.064 1 98.42
0.0803 1.0359 1.0460 20175 93.84
9%.49  1.80

0.0805 1.038 4 1.0460 20455 9%.28
0.0806 1.0397 1.0460 2.0362 95.21
0.0805 1.038 4 1.0460 2.0037 98.02

2.4 HF@REFENE
I3 4L (L4543 53112 1804010, 190751, 1905019) #
ftn, 25 30, 1 2. 2 TR 5 i A A VAR, # 2. 1
RS AR E SRR S R A R AR 3.
®3 HREENELER(mg/g,n=3)
Tab.3 Results of content determination of five components in

the samples(mg/g,n =3)

WE A EB, kAEEB, RAEB, MBE ZBRS
1804010  35.59 19.02 2,36 120.74 12.90
190751 36. 84 17.93 2,40 122.55 12.79
1905019  35.74 18. 87 2,36 119.69 12.80
X 36.06 18.61 2.37  120.99 12.83

3 itig

3.1 AFEE
T ) £ %) B R R i R v R, 4R K B kAR

K Be MR A2 TR A5 B ¢ 2 T 0. 1% W RS W,
{H4E4: 2 B, ANGE K 24 R B, BE R BCh 5% /KR
J5i RE 56 AT it o WA 4 XoF B A R R BE B AN TR 55
3.2 MilEEERE

BAEYEAZR B 5 PPl or il MR, 7E Cig bt

B LR B R oy S R IR 2 12 TR 1Y ER A R RS

£ /INF 200 nm , 32T B EE A 20 S5 A HLVE ) )RR

K, Z i s T K, B Bk H HPLC - UV iR R A

W5E 5 A A o AN 58 H R FH HPLC — MS 35 5 |, Fid %

QDa /N G I i 26 A 73, LA RS AR, dE B AR 77

TRAA , #RAE R, 48 HPLC - UV 58 HPLC — DAD &

LA RS & L@ ks R s [R) e S a5

3.3 FuiL&MIRE

P 17 IE a2 frss 18X, R B B R R

WP o B s B 5B e A W R L R (9, 11,13,

15,18,21 V), Z5 FAEFLHLE R 15 V I RRIN A Y €0 3 0

W hT , RS s 4 0. 6 mL / min B, 5%

ANIF B4 % (0. 6,0.7,0.8,0.9,1.0,1. 1 kV) , 4553

EAE RN 0. 8 kV B A I I TR B4y, REER R -

TR 240 7 MS S5 4R IE B R HE LR 15 V, B

RO, 8 kV,

3.4 FHiEEFEH

AT Hh 7 B9 HPLC — MS 2 B AE iy (| 2% S

i R ML, v H T RENE R SR B R SRR

BAT A, A O R AR R LS
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