WIRZE 2010F F£2H %M

BIERD, BRI, %, % . FAELAREERENTSHH
(J) . PEZ, 2008, 39(3) : 438-440.

Q)M B4, XNEH . EANBREBEE LI ERER
B (). #mAartidaE, 2009,29(4) :656-658.

GYEF, WIT, BESE, % . FAHASHEBERERISELIHE
BHRU). FMKFEEM, 2004, 24(5) :648-651.

(6) WOO Young-Ah, CHO Chang-Hee, KIM Hyo-Jin, et al. Classification
of cultivation area of ginseng by near infrared spectroscopy and ICP-
AES(J) . Microchem J, 2002, 73(3) :299-306.

(NBER, HEE, BRF B/ REFRN TS EHZIH ().
WA # 7, 2006, 26(10) : 1413-1416.

BIEE, A RE. IEE. S . BOBRHREEARMEEB S
BEEE ). PEZ, 2005,36(9):1391-1394.

O)EfEH, BAF, HEN,$ ELNBR AR MEMERSP L
ERREFH ). Kl 551, 2009, 29(9) :2425-2428.
(10)HR%, BEFM, £, & . ELANBRAXSEEENEES

HERYRAFEERHSEQ). YR, 2004,24(1):
18-20.
QU ERH, XL, BRTF . KON EEMEE T ASHAFTH 3
HERARS ). PEAERE, 2006,41(3):226-229.
(R2)KTEM, RHRA, WAL, § . ELIEEE T AR & LR
KB (). FEZH,2005,36(8):1174-1177.

() XES, MEX, TR, & . FASBRFLEENEAESTA
SHBARQ). PEHPHRE, 2003,28(2):178-179.

(14) B8, B, FEL, % . EASBRGRREELSZRABN
MERXRREERPAIEENBARQ). ik 5D,
2006,26(10):1842-1845.

(15) B4R 3E, BRan 2, BT, & . AR Z0ME Rt it i 0 1) D
# A AR (). AT RE, 2005, 25(2) : 150-152.

(16)HF, BEEM, B4, §  EAIMEEELRBIEREPE TR
TN ARE(). PEPHRE, 2003,28(12):1117-1119.

UGS, 505 ,6H, § . BT/ EES T HEARERATRIE
BRELEFHNATFIRQ). PEPHRE, 2009, 34(11):
1355-1358,

(I8) &, KL, LR, % NIREAMEFASERIBHES
KRR U). FEH,2009,40(3):383-386.

(19 B, e, BEHA, % NIR XiEES LLEPLS EHATR
Wi EBGE R AT R ). PRLA, 2008,30(10): 1465-
1468.

20) e, 6, XER, % . ASHEBRERET BRI EE
KM ). FEBZESE, 2005,40(24) : 1897-1899.

CUHEK BRH, BER . —HATPHA L BT
SHH ). LFFIR, 2003, 61(5):742-747.

HPLC ZEHNMNEZETEREDPRIL I BEE B H4EE B, F1E4LE
=B A2

E XRLBB#LEEEL,E P BNEFSSEHER EI 361008;2. EIMLIEER EI7 361012;
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WEEN BeSRAXRATERE BAK B RAKB AELEA B $ HPLCAEMR 5k, HiE  £M DiamonsiL Cra#t (Spm,
4.6mm X 250mm), & 5548 ) R 5 Ak B 405 ik (R R B 44 0.6, 1000mL AS M, 0 Z UK 2.8mL, A4S 8% pH 4 £ 3.0)-PH (kR 6
:1);3%i#:1.0 mLomin "' &K K . A H 280nm; 4R .40 T;#H ¥.20uL. R sk A 30.0~152.0pg-mL ' (r=0.9997) %% 4 4 B,
£1.0~5.0ug-mL "' (r=0.9998) . % £ % By £ 10.5~52.5ug* mL™*(r=0.9998) % £ % B; & 10.5~52.0pg-mL™'(r=0.9997)E B MY 2
REFGHMEL A, FH@ U 2D A H 99.95% (RSD = 0.43%),100.50% (RSD = 1.33%).100.30% (RSD = 0.88% ) # 100.50% ( RSD =
0.90%), B REWFTERHAZ AARPTAMRT, THASBALREGAEBHFEZ—,

XBE HERme kMBI AKX B RAk BB KB,
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Determination of the contents of nicotinamide, pyridoxine hydrochloride,
thiamine hydrochloride and riboflavin in oil-and water-soluble vitamins

with minerals capsule by HPLC
WANG Chen', CHEN Bin-bin?, ZOU Mei-juan’, CHEN Gang® (1.Xiamen Medical College, Xiamen 361008;
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2. Xiamen Xian Yue Hospital, Xiamen 361012;3. Shenyang PharmaceuticlUniversity Shenyang 110016)

ABSTRACT:OBJECTIVE To develop a HPLC method for determination of the contents of Nicotinamide, Pyri-
doxine Hydrochloride, Thiamine Hydrochloride and riboflavin in Oil and Water-Soluble Vitamins with Minerals
Capsule. METHOD  The separation was performed with a DiamonsiL. C18 column (5pm, 4.6mm X 200mm)and a
mobile phase of solution of sodium heptanesulfonate ( prepare a solution containing 0.6g of sodium heptanesul-
fonate and 2.8mL triethylamine in 1000 mL of water, and adjust with glacial acetic acid to a pH of 3.0) -
methanol (V:V=6:1).The detection wavelength was set at 280 nm. The flow rate was 1.0mL*min~! and col-
umn temperature was 40C .RESULTS The calibration curve was linear within the range of 30.0~ 152.0pg:"
mL™'(r = 0.9997) for Nicotinamide, 1.0 ~ 5.0pg+mL ™! (r=0.9998) for Pyridoxine Hydrochloride, 10.5 ~
52.5pg' mL™' (r = 0.999 8) for Thiamine Hydrochloride and 10.5 ~ 52.0pg * mL™" (r = 0.9997) for ri-
boflavin. The average recovery was 99.95% (RSD=0.43% ), 100.50% (RSD=1.33% ), 100.30 % (RSD=0.88
% )and 100.50% (RSD = 0.90% ) respectively. CONCLUSION This method is sensitive, accurate with a good
reproducibility, and can be used for the quality control of Oil- and Water-Soluble Vitamins with Minerals Capsule.

KEY WORDS : HPLC; Nicotinamide; Pyridoxine Hydrochloride; Thiamine Hydrochloride; riboflavin

FHRTERERM 21 EEXRMBTRAR, HEE
ERTVYREELFTHL S, BTHGMBTREEENT
YIRS R EHER. ERATYWRA RERIEKEY
RBASEERLATLONBEY R, BHE L FHHENN
FHEERS, BT HT SRR, W3 RLHER, T
ABB S XA XAy, By FEs ey ERR
RERAEERRFTFURT. AELFREERTHNFEK:
KBEHBERMIEBHEER, HPKRELEEFIUB
BRELXBIEEY,

MTHABRERRAGYR TR E R, SANZEEE
HEESAFENERAXR ARBEENHANRERETEE,
BREENTERRM AKX A RATHE. A BRATES
EAREREP MR GCEE BEEAGERESLE
FERAER BNHERERMERN, X FREHENIEH
HERANERIFTE HERHUESETEK BT BKSE
ERTBUMARBE, RXBLT —FR BRI G
RN MEZETREETEBRE EER B EEE B, g
EXBYBRMIE. #ROBHEHT, FiEw, AHE
RATEERERKBY B SHEERNRN, BI1E 5
RS EZ—,

1 NEBE5HY

pHS-3CB B i+ ( Lo i k(X 88 )7), SPD-10Avp %5t
B4 LC10ATvp A FE (B & 5 A F), N-2000 XU5E i
BETESMIAESEELEIBH R, SZ-93 HHM
BEAKAEBS(ESEHRALNE ), AT-130 & ERE
(RETEHBEARAR), BRERA(ERRHAaEsH
WL, KRR E), KRR (G %4, XD EK), Fo (6
S, WRBE), RBABKEM), HR(EH), WBK B4
EBEEX B EEXB MESHTEEIEYH GRS
Brigdt,

2 HEEESR
2.1 BEFGFAEE 6. Diamonsl Cs(5ym, 4.6 mm
X250mm); M Eh M. R B GN E  (RR S B 40 0.6g,
1000mL K%, M=Z. 8 2.8 mL, AKEERIHY pHEZE
3.0)-FRE(RBY 6:1); ¥H:1.0 mL-min LB MK . %
# 280 nm; &R .40 C;#EB R 2000,
2.2 BHHMHE MESEROHE - BERTUABEY E
@B mg BEERBLRAA 13 mg A E B, B F
%913 mg, B 500 mL IZ G R P, 85 10~15 min, KR EE
B EEMAEER B M REBBEOEERPREER B, W H
@425 mg, B 100mL BHEF, 5% KRB RERHTR
FRE, ES)5mL, H SR IKERBERHEBEZLIR, H0.45um
WALBELE, REEREH.

BHR B A B 20 BLBC R, R AR, MR A YT
B, ERRANE (LS TR 7.5 mg), B 100 mL
P, S5 %XEERERER, B 10~15 min, AX ER
B, 0S5 $KEMBRHEZERE, 5, B 0.45 um PALIE
P8, BRI AE A R R
2.3 RAEAMERAR BOITRSERESRSBERELR
BIERETHE, GHELE 1, FidREIEEEE TS
NAEF 2000, M2 HYFEEKRT 1.5,
2.4 SHXRAER WHFREREN K S 438.0me. 4
AXB MRAA B Ing. FEX R B 13.0mg. B
250mL iR AR A 10~ 15min, AR EZ B, HE WA HE
4R B M RF BN 25.0mg HEXK B B 100mL BIEF,
FAS%KBERBERZZIE, B5)5mL, B 5% KEEMBERRR
HRBEERE(UEBREDA 152 mL WS, B
M %W 2.0.4.0,5.0,7.5,10.0mL, B 10mL B, 0
S%IKMEMBREREZZE, HHE 20uL, BEERU(A) AL
B, AR E (C) M B AR, S Hln i &, BREREAFREA
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=2408.1C-1954.7, r=0.997; £ EX B HIH H BR:. A =
15763C989.07, r = 0.9998; # £ K B A F B, A =
937.83C8334.2, r=0.9998; BA KX B, HH F B. A =
31407C23701, r = 0.9997, 4§ R & #, 4 Bt ik % 30.0 ~

152.0pgmL ™' AR By £ 1.0~5.0pg-mL LXK B,
#£10.5~52.50g mL ™ 4K B, 7 10.5~52.0pg mL ™!
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1 BEE. BEE B EEE B DAL R B it
A-BHBEARR  C~F-BEM B GRS H-X R 1. B8 ;2. 44X Be:3. BEX B4, BEXRB,

2.5 HEFAR WERBRSEE20uL, EFH#HH6
W HREEEH, BBk EEE B EEX B MEEX
B, B RSD 4514 1.06%.1.47%.1.12% ,1.00% , X 9 & i#
REKEERRT,

2.6 EEHRER BEkRERXSehn, 2.2 kh &
RS, % BRI RARE, RES TR, HRt .
BEXBELEEB MEEKB MW RSD 454 1.33%,
1.97%.1.22%.1.80% , R LR A REFWE T,

®1 BEREDHELR(n=9)

2.7 BEHRAR BE—GHEKERZRATHRE 45
F0.1.2.3.4.6.8.16.10.12h i ¥, #& b @il R fF il 2, 48
Bt BAERE B EEXB MALEE B 9 RSDAFI A
1.47%.0.50%.1.21%.0.79% , R LR E 2Zh AR B R
FHBEHE, .
2.8 BEIERR RAMEERE FREDES RS
oy, B P HREF I TEMANERE B4 X B4
EXR B, MALEE B, MRSER, & LR 6 ERGFHE, ST
ZR(RE1~4),

Samples 1 2 3 4 5 6 7 8 9
madd/mg 3.18 3.19 3.18 7.50 7.41 7.50 11.20 11.25 11.33
mfound/mg 3.17 3.21 3.17 7.44 7.39 7.53 11.17 11.28 11.34
Recovery/ % 99.75 100.57 99.74 99.18 99.76 100.4 99.74 100.27 100.10
Average/ % 99.95

RSD/ % 0.43

%2 f4EXRBBUELER(n=9)

Samples 1 2 3 4 ] 6 7 8 9

madd/mg 0.100 0.100 0.100 0.250 0.250 0.260 0.380 0.380 0.370
mfound/mg 0.101 0.102 0.100 0.252 0.252 0.257 0.373 0.378 0.377
Recovery/ % 101.4 102.0 100.8 100.9 100.9 98.9 98.3 99.6 102.0
Average/ % 100.5

RSD/ % 1.33
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®3 BEXRBIEORELER(n=9)

Samples | 2 3 4 5 6 7 8 9
madd/mg 1.02 1.02 1.01 2.53 2.49 2.56 3.74 3.70 3.7
mfound/mg 1.01 1.02 1.00 2.56 2.52 2.59 3.73 3.74 3.73
Recovery/ % 99.2 99.6 99.1 101.1 101.4 101.1 99.8 101.0 100.6
Average/ % 100.3
RSD/ % 0.88
B4 BERB EKEER(n=9)
Samples 1 2 3 4 5 6 7 8 9
madd/mg 1.03 1.00 1.01 2.71 2.71 2.65 3.70 3.80 3.72
mfound/mg 1.04 1.02 1.02 2.1 2.73 2.66 3.70 3.76 3.75
Recovery/ % 101.4 102.1 100.6 100.0 100.6 100.5 99.9 99.0 100.9
Average/ % 100.5
RSD/ % 0.90
2.9 BHRME BOHES, H2.27FHEHNSHEIAE BRETL ANOCERIEE, 25KAR, A Xk ERE
W, REEAENE, CRAEEER, BRESETIRA  pHEN3.0

SMFEHHESRSR(ARS ), BMEER(AES),

B5 SERARREPERR BER B AELEEB HEEEB S

BHESR(n=3) .
Botch Number ~ w{Nicotinamide)/%  w{ Vitarmin B )/%  w(Vitamin By )/%  w( Vitamin B )/%
20080501  4.933x 107 1.623x1072 1.721x107! 1.747x107}
20080502  4.606x107' 1.528x107! 1.577x107! 1.661x 107!
20080503  4.554x 107! 1.540x1072 1.605x10°' 1.679x107}
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3.1 GERGMEE AR AR AR B AR
B HAAXB HEAR EHATXRCIEEMER L, 2
HREHER. AR, RAHE BB AR RERER
#10.6g,1000 mL /KIE &, M=Z % 2.8mL, FIKEE R 8% pH
EZE3.0)-FR(EEK 6:1) B MHAAH#THE,

3.1 BMBEKMNEE HHEBRR SEK B EER B ME
X B, FRIEEW S FIEH 200 ~400nm Y T it &, 1HEE
B RBBE 261 nm 4 XK B6 B AR 1 293 nm f &
X B, BARBEK 260 nm F 4 K B2 B ARUK K 268
nm, ARFEHELRORE, ZLREET 280nm EH W
THEBS,

3.2 WAHMpHEMEME W W pH EX Mg TY
HEAEW, pH HBUE, 4R B, EEX B, HUEMUESW

3.3 ARAIEFEERERH, LHFEFER HERTH

BR,AXBINTEEHE, HOANF L TH, FEAE

REHREREBER A EZ—,
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(2) YAN J, WANG X R, ZHANG ] Q et al. Determination of Compound
Vitamin B Tablets by Capillary Electrophoresis(J) . Chinese Journal of
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