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WE: BN ZLFRHMNIRAELHARKIHET 6 RS ST HRRMEFEE FiE E#FHEA Alllima C; 4 (250 mm x
4.6 mm,5 pm),AFHAEH 5 mmol / L B Arak B4 ia (A 20% BEBR K% pH £ 2.5) - T (GBS 2EME) , ik A 1.0 mL/ min, %0
K A 200 nm (LB A5 . BB BAIR), 261 nm(MEELKE %4 % B, %4 % B,),290 nm( % & % B,) 43R % 40 °C, #HFH 20 pl.
R 245 AB AL BORBRBAR LA LB, EAEL B RETRASANE 1. 174~23.49 pg/ mL. 4. 220 ~ 84. 40 wg / mL,
0.520 7~10.41 wg/ mL.20. 88 ~417.7 wg/ mL.0. 427 8 ~8. 555 ng/ mL.1. 676 ~33.52 pg/ mL 5E B A 53 @R E MK £ & R4 (r =
0.999 9) ;45 % & AR M F LMK 2 R 45 RSD 30T 2.0%; F ¥ A @k & 4 51 A 101, 02%, 99. 78%, 100. 30% , 100. 32%,
95.61%,99. 26% ,RSD % %] 4 0.99%,0. 60%,0. 57%,1. 85%,1. 69%,0. 11%(n = 6) L& #ZF7 kMR, R EHTE, TH TR
M 2R AR B AR 6 AR F
KB SR ARG DR B R B R4S MR e E B EMRMAER A B A E B AT
Simultaneous Determination of Six Components in Oral Five Vitamins,Lysine and Glucose

by HPLC
TAN Juying ,LIU Zhuangwet ,HE Hong,JIANG Jie ,YANG Xinzhi, WU Mingzhen ,ZHU Jianping ,DENG Ming
(Guangxi Institute for Food and Drug Control,Nanning ,Guangxi,China 530021)
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Abstract: Objective

six components in Oral Five Vitamins,Lysine and Glucose. Methods The chromatographic column was Alltima C, column (250 mm X

To establish a high — performance liquid chromatography (HPLC) method for simultaneous determination of

4.6 mm,5 pm),the mobile phase was 5 mmol / L sodium 1 - heptanesulfonate solution (adjusted to pH 2.5 with 20%
phosphoric acid aqueous solution) — acetonitrile (gradient elution),the flow rate was 1.0 mL / min,the detection wavelengths were
200 nm (calcium pantothenate, lysine hydrochloride) ,261 nm (niacinamide, vitamin B,, vitamin B,) and 290 nm (vitamin B,) , the
column temperature was 40 °C, and the injection volume was 20 pL. Results The linear ranges of calcium pantothenate,
niacinamide, vitamin By, lysine hydrochloride, vitamin B, and vitamin B, were 1.174 - 23.49 pg / mL,4.220 - 84.40 pg / mL,
0.520 7 - 10.41 pg / mL,20.88 — 417.7 pg / mL,0.427 8 - 8.555 pg / mL,1.676 — 33.52 pg / mL (r = 0.999 9)
respectively. The RSDs of precision, stability and repeatability tests were all lower than 2.0%. The average recovery rates of the
above six components were 101.02%, 99.78%, 100. 30%, 100. 32%, 95. 61%, 99. 26%, with the RSDs of 0.99%, 0.60%, 0.57%,
1.85%,1.69%,0.71% (n = 6) respectively. Conclusion

simultaneously determine the contents of six components in Oral Five Vitamins,Lysine and Glucose.

This method is simple, accurate and reliable, which can be used to

Key words: HPLC; Oral Five Vitamins, Lysine and Glucose; calcium pantothenate; niacinamide; vitamin Bg; lysine hydrochloride;

vitamin B,;vitamin B, ;content determination
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(# 1 Mettler Toledo 23 ] , #5 B 4 0. 01 mg) ; 9983 Hl i
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54t 17 i 24 2 1 i ) WA i SR s iR
(R0 A 2L IR AW Y08 T Al s 22 R AT %t
5 (316520 100369 - 201905, 4% C,,H,0N, 04 1155 5>
96. 8% ) , M Tk i %of f& & (k5 R 100115 - 202005, 4%
CoHgN,O T 8 54 99. 9% ) , 4 1 R B X HE i (L5 K
100116 — 201906, #% CeH, ,NO,-HCl it &5 99.9%) ,
£ R 5 2 R X B A (HiE 5 O 140673 - 202010, %
CeH,,N,0,-HCLiT & 4 99. 9% ) , 44 2 B, % IR (31t
524100369 - 201905, 3% C,,Hy N, 06175 1 5 98. 2%) ,
4t £ F B, X I (45 100390 - 201806, F#%
C1,H,,CIN,0S-HCl it & 58 97.9%) , ¥ A v [ &
245 R W SE B 5 N R ik 4, FL A 0 34 ok o b
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A% : Alltima C o7 (250 mm X 4. 6 mm, 5 wm) ; i
Bl AH : 5 mmol / L B i 2 AH V%5 W (] 209% Wi 2 7K %5 W
P8 pH 2 2.5,A) - ZNE(B), 6 B e M (0 ~ 45 min B}
95%A — T7%A , 45 ~ 57 min [} 77%A , 57 ~ 58 min i}
T7%A — 95%A,58 ~ 65 minfif 95%A) ;jiiiE : 1. 0 mL/ min;
i % 4 : 200 nm (32 FRES  Eh R 2112 ) , 261 nm (HHHE
W YEH: 2 B, i B), 290 nm (44 K Bg) ; HEIE
40 C; #FFEEE .20 pL.
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TR A3 ) B VS 8 < B4 X IR 3 4, D 0. 19 B TR
IRV W e, ) R FRAS MR IERE A 3 B R R 2
BR .4 K B, 4k 4 K B, BB ¥ 4> B o 58,72,
210.99,26. 03,1 044.00,21. 39, 83. 80 pg/ mL B IR &
X B S0 45 W KSR B2 mL, B 10 mL AR,
0. 1% BEROK IS WEZS , 7565), A4S .

ANV VR B 1O RE S NS TR ST BIFA , B2
2 o KEEEME , B 10 mLA T, A 0. 1% B FRIK T
W6 mL, H A (T3 250 W, 4556 45 kHz) YR F2 (1A i L i
BRI, 0. 19% B KT WOE R, #5) ,40. 45 pm
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a. AN BRER b RRER o fiER
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E1 SuREaiEE
1. Calcium pantothenate 2. Niacinamide 3. Vitamin Bg

hydrochloride 5. Vitamin B, 6. Vitamin B,

4. Lysine

a. Mixed reference solution b. Test solution ¢. Adjuvant solution
A.200 nm B.261 nm C.290 nm
Fig.1 HPLC chromatograms
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4% 0. 2,0.5,0.7,1.0,1.6,2.0,3.0,4. 0 mL, & 10 mL
ZERM, 0. 19 BEIR K IR WOE 25, 485) , Hl L R SR
A0 IR S, RS R R 20 WL, 35 2. 1 30T i S5k
BEIN A2 30 57 068 T AR o AR I A 0 o vk B (X, pg / mL)
Sy R A b G TET AR (Y) SR G\ A b R AT AR Il I L AR
W1,

K B0 < 2. 2 T YRS ) R S R i
2. VI 3% 2 {1 2 S PRI 22 6 YR, 10 s I 1T AL o &%
T RS Ik A By AR BRE R 4k R K B,

F1 ZUXRERER(n=8)

Tab.1 Results of the linear relation test (n = 8)

R B35 A2 r LM E (pg/ml)
BB ¥,=23568.2X,-353.3 0.9999 1.174~23.49
IR Y,=43435.8X,+2,169. 6 0.9999 4.220~84.40
YA EB,  Y,=49098.6X,-300.4 0.9999  0.5207~10.41
AMMAR  ¥,=695.4X,-155.0 0.9999 20.88~417.7
BAEB,  ¥,=82538.2X,-640. 1 0.9999  0.4278~8.555
BAEB, Y, =41695.3X,-470.2 0.9999 1.676~33.52
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Ak 2R B WE TR RSD 435120 0. 13%,0. 05%,0. 11%,
0.30%,0. 08%,0. 06%(n = 6) , F L ZHHE 3 R 4T

R Mg« 2. 2 300 T A v W L 40 ) T
R P HE 0,4,8,12,18,24 h i 2. 1 W T (03 41
PEREIN A2 , 10 SR T R 25 SRYZ TR S IRk (4 A K By
IR R A 2 B, AR R B W TE R RSD 430
0.16%,0.10%,0. 58%,1.00%,0. 19%,0.23%(n = 6) ,
FEWIHE VA VR I T ICE 24 h WA RS .

PRI R N A YIS KRR 45 6107,
Fi 2. 2000 7 A R S, A% 2. 1 R Ak
PRI , s T AR, ORI AR B i B R IR A
Tk A 2R B R IR AR A AE R B, JEAEE B, i
B RSD 43 %) A 1. 10%,0. 41%,0. 57%, 1. 77%, 0. 24%,
0.70%(n =6) , KW L EEERL .

TR TSR - B A B AR A o, SR 6 ), 43
S — 2 SO VA B ) AR DN T R SV, 52 2. 2 TR
0 A R VA VR, P 2. 1 TR {03 S R HERE DN 2
TE SRR T AR, AR IRE [T i3 A5 SR L3R 2.

2.4 HREENE

IBUS HEAE Al AT B, A0 A 2. 2 U 5 kil A sl
AR, A 2. 130T (A SR A ERE I A T 3K
IE SR T AR, AR AL B i A R LR 3,

3 itig

il 350 6 i AR I B 43 38 SR K A, B A R PR 3
K AEE TSR T DR B 55, iS5 SOk [ 6 ] AP B fiff 7R
BAAE R B8 X R, G R T A W B AR B Bl g
FL#8 T 2,5, 10 mmol / L B % fif JR 64 1) 0 5 W05 |, 45
2R 5 mmol / LB A9 4 B B [R]85 LA 1 3 sl AH pH A
7.2,4.2,3.1,2. SH BACR , R B pH A 7. 2 858, 2575 DN
BT LT R, V27 PR (e R BA B ]S 2. 8 min; £
pHH 4. 20 E 3.1, FH E 2. S I FE i, 85 X R
AT 17 TR (% B I R ZE 4G, 4 R B MI4EAE 3 B, g
W % 2 A5 Ak (pH i 4.2, 2. 5 I 4k 5 B AERT, pH N
3. LI 4EA B IERT) , 24 pH A 2. 5B, WG4 TE K 4355
FE ¥, AT 0L pH Ry 2.5 B 45 £ 0 4 DA B — 1
FEAE2

28 AN R A R 8 SR B TR XoF R T 3 R
Jei o R EURE I B A 1 48 A1 TR 5 SR AR R 1 A TR 2 TR
55 0 e R WS (SRR B AT ) , AR e 44 2% B 42
£ B, MR B 1 R MO K 5351k 261,290,267,
246 nm; 4E4: 2 B, 4EA4: 2 B, 7E 261 nm I AL 1 0 L (.
83 249 Ay 5 R R S g A< Ak i) 97 A 19 95% . F 4% 1 43 1Y
e T ) o7 A 22 5K, BEE 22 Uk A RS DA Pk T B
(] FF 0 2 6 A % i

AR it 55 PR RS 2 R A1 1) oAt 5 o3 1 = I AR Ak
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F2 MERKRELER(n=6)

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

2 =

) BHEE HRLET WAT  WEET wkE X RSD
s
AT ) ) ) ) ) ) ()

ZBE 0.9609 0.05391 0.05872 0.1139 102.21
10001 0.05611 0.05872 0.1146  99.56
0.9941 0.05577 0.05872 0.1147 100.29
0.99360.055740.058720.1151101.06101'02099
0.9426 0.05288 0.05872 0.1128 101.98
1.0057 0.05642 0.05872 0.1157 101.00
0.9609 0.1858 0.2110 0.3975 100.33
10001 0.1934 0.2110 0.4026  99.15
0.9941 0.1923 0.2110 0.4019  99.34
0.9936 0.1922 0.2110  0.4026  99.71
0.9426 0.1823 0.2110 0.3948 100.71
1.0057 0.1945 0.2110 0.4043  99.43
0.9609 0.0181 0.02603 0.04413 100.07
10001 0.0188 0.02603 0.04479 99.77
0.9941 0.0187 0.02603 0.04468 99.77
0.9936 0.0187 0.02603 0.04484 100.42
0.9426 0.0177 0.02603 0.04410 101.27
1.0057 0.0189 0.02603 0.04509 100.50
LHMMAR 0.9609 0.7716 1.044  1.8465 102.97
1.0001 0.8031 1.044  1.8707 102.30
0.9941 0.7983 1.044  1.8350  99.33
0.9936 0.7979 1.044  1.8336  99.23
0.9426 0.7569 1.044  1.7983  99.71
1.0057 0.8076 1.044  1.8341 98.37
0.9609 0.01733 0.02139 0.03792 96.26
10001 0.01804 0.02139 0.03848 95.56
0.9941 0.01793 0.02139 0.03884 97.71
0.9936 0.01792 0.02139 0.03790 93.41
0.9426 0.01700 0.02139 0.03714 94.11
1.0057 0.01814 0.02139 0.03881 96.63
0.9609 0.07434 0.08380 0.1572  98.83
10001 0.07737 0.08380 0.1598  98.38
0.9941 0.07690 0.08380 0.1601  99.25
0.9936 0.07686 0.08380 0.1605  99.76
0.9426 0.07292 0.08380 0.1570  100.35
1.0057 0.07780 0.08380 0.1608  99.01

BB

99.78 0.60

HAEB,

100.30 0.57

100.32 1.85

BAER

95.61 1.69

%ALB,

99.26 0.71

R3 HERIEBVNELER(%,n=3)
Tab.3 Results of the content determination of six components in

samples (%,n = 3)

F5 ZBmA5 RBR A E B, REMBAR 44AEB, %LEB

1 93.49 96.68 94.12 80. 34 90. 16 96.72
2 98.02 96.07 101.02 83.38 96. 09 97.95
3 98.84 95.63 96.22 79.59 102.52 96. 85
4 98.08 96.37 95.58 78.44 101. 67 96. 06
5 96.94 95.46 96. 21 80.73 98.07 95. 08




