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1 OE. A6 2 MRMEE-MEES AN (HPLC-DAD) M7 B#A%LLEH P IOMELE BRI WA
o Tk HEPOTRE 03% ABRALFRR, HebiLhEt, HEF B, FLREKEBFRR, HotH)
#e4 & B %4 F B, %4 F B MEAIMELIES 0.1% HBMARF R, % C 4L H, UTEE-0.1 mol/L 48z =
AT R AR AARAIT RS, Z8A A E £ 205 nm K KA#ATAN, LAEE B, LA F B,. MEBRAMAEt
Jie A 256 nm K K AL HEATAAR], Y4 F By Aeet BRE 287 nm ok K & #EATARR], 44 F By, £ 361 nm ik K& # AT
M, R OMRPREABITHLSFH, AEAAMTCRAANANXFZRI, AL EZAH R HKRT 0999, FHeid
# 91.8%~106.9%, RSD # 0.2%~4.8%, 7 k694 Bk /AE 0.05~4.7 mg/kg Z 18], 24 : Z 7 kB REHE, HE
BEAE A MAF, ARRTARRERESBARELE LA P OMNELE BRSO, HIEKRK.
X$BiR: HPLC-DAD, B s 4t £ % ), %2 % B, A % By, £ % B, 4% By, BB, JABLAL,
vHBR, EER, AR
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Determination of Nine Kinds of Vitamin B Components in Healthy
Food Vitamin B Tablets by HPLC

TAN Wanging"?, WANG Shuling"”, GUAN Riqing’

(1.College of Chinese Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2.Guangdong Drug Inspection Institute, Guangzhou 510663, China)

Abstract: Objective: To establish a method for the determination of nine vitamin B components in vitamin B tablets by
high performance liquid chromatography-diode array detector (HPLC-DAD). Method: Folic acid was ultrasonically
extracted with 0.3% ammonia solution, biotin, vitamin B, and pantothenate acid were ultrasonically extracted with water,
the vitamins B,, B,, B, niacin and nicotinamide were ultrasonically extracted by 0.1% hydrochloric acid, separated by C,,
column with methanol-0.1 mol/L potassium dihydrogen phosphate solution as the mobile phase for gradient elution.
Pantothenate acid and biotin were detected at the wavelength of 205 nm, vitamins B, B,, niacin and nicotinamide were
detected at the wavelength of 256 nm, vitamins B, and folic acid were detected at the wavelength of 287 nm, vitamins B,
was detected at the wavelength of 361 nm. Results: The results showed that the nine components could be separated well,
and the linear relationship was good in their linear range. The average recoveries were 91.8%~106.9%, RSD were
0.2%~4.8%, and the detection limit of the method were 0.05~4.7 mg/kg. Conclusion: This method is rapid, simple, accurate
and repeatable. It can quickly complete the determination of nine vitamin B components in health food vitamin B tablets
and reduce the cost.
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1.1 MRIEEE

104t BGdeA=E /F 9tk A 2018~2019 4F
PR B B RE S, 1 3k B 2017 AR (A E
BACKRTIOHRE bl 9 FhAEA= RARMES: 4R B, (Ll
SN 97.9%) | 4EA FE B,(4li N 98.2%) . diEd &K
Be(ZHRESN 98.2%) . MHER (FEBESN 99.8%) . MR (4k
BETR 89.3%)  IZIREG (LRl 96.8%) . AW 3R (LliEE
A 99.5%) . 4EAER B, (4iEEH 90.5%)  HhEE
2 i A 2 WE 5T B s MR I e 4l E S 99.5%, Dr.
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1.2 LWHE

1.2.1 W ABELE

1.2.1.1 FRAEAARR BRPEAH AR M BRI R
B,. 44 % B,. 43R By MHIRFIIARERZ A 20 mg
F 100 mL ZEEI A, Inid i 0.1% #hig, 60 °C
(T 500 W, %K 40 kHz) ¥, 29 10 min, JEE
iR, FH 0.1% R R B 208, $15), B85 ali sk
FEA7 200 pg/mL FIRRTETR G551 o

WA A5 7% K FREL 20 mg MEZ T 100 mL 25
i, FH 0.3% ISR T 2 2 2 208, #5751, B
Bl 200 pg/mL FITRPEAE AW

o P il A U K PRI 4E A R B, 10 mg T
50 mL A, /KIS ITE 25 2205, #5571, B
4 200 pg/mL I4EE 3R B, MR . 1S REGZ R
20 mg A 10 mg F 100 mL IR, K555
W E R 200 pg/mL By 4EZE 2R B, X B 20 mL &
Ut 100 mL FFE )R, FniE sk, A IS E s
FEZI, #5), RS Z R 2 200 pg/mL. AE
HeESA 100 pg/mL. 4423 B, W N 40 pg/mL 1)
IR G AT -
1.2.1.2 ARUETAERIR  4i23K B, 4i4E %K B, 4
HFR By MEBRFNIH B AR ARSI K 25 |
RERPEIR A% 4L 0.1, 0.5, 0.5, 1.0, 2.5, 5.0 mL 43
B & 20, 20, 10, 10, 10, 10 mL Ay &K F i+, A
0.1% LB 2215, RS4i4: = B, . 4i4: 3R B,.
Yk 3 B MATR AL IR -G AR vE TARIS IR, 48
0.45 pm AY7KARTAFLUB AR BE, 25

AR AR ME ARV R A5 5 W b iR il it A5
W 0.1, 0.5, 0.5, 1.0, 2.5, 5.0 mL 43 5l] & 20. 20,
10, 10, 10, 10 mL MZEIH, F 0.3% ZIA R
25, RIS R AR HE TAER UL, 48 0.45 um 7K
FETAFLUERETIE, 25 FH -

YerE R B, RN MR AR E AR A
I R PEIR G4 0.1, 0.5, 0.5, 1.0, 2.5,
5.0 mL 4352 20, 20, 10, 10, 10, 10 mL M=
i, KA R 20, BIfS4ErE3R B, R
TR SHRAE TAERI, 25 0.45 um 7K AR LIE IR
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1.2.2 FESLAORTARER

1.2.2.1 4B B, 4i2E 3K B,. 4i2E 3K B, A& . 4H
WL FREGE-SHISIFES 0.1 ¢ T 50 mL B0
Hh, HERIIIA 0.1% EREZ 10 mL (A4 BIFE T k7
PRI T3 2SR ), BREJ, 60 °C #8775 (2R 500 W, B
3R 40 kHz)ALER 15 min, PIEIREE—K, BEIE IR,
¥R, a0 (4000 r/min 500> 10 min), FIFHR
25 0.45 pm ZKAHFLUERRT U8, BIFS .

1.2.2.2 g FRBURSISIFER 0.5 ¢ Z2F 50 mL
B, MEREIIA 0.3% 2K 10 mL, #2247, 60 °C ##
7 (3% 500 W, #5340 kHz)AZbFE 15 min, FiRPEH:
— IR, B ENE =R, FRA), HE S ES 0 (4000 r/min B
> 10 min), iU 0.45 um FYZKARGRFLIERR, BIf5-.
1223 ZWg. EWE. $HLEE B, HRBURGHA
FESh 1 g 2F 50 mL 5.0, #ERR I A 4lizk
10 mL, $%2J, 60 °C 7 (TJ= 500 W, JHiZ 40 kHz)
AbFR 15 min, HPIgHREE—IK, I =06, PRSI, T
8% 85,05 (4000 r/min 85.0> 10 min), FiS#ZE 0.45 pm
K AR LIERE g, T E A= S54E= B,
FiRE 10 5 TIMETZ AR . 5 Ead AR R S sm O G RR
123 @ik &fF @it COSMOSIL C4(5 um,
4.6 mmx>250 mm); JitiE: 0.5 mL/min; FE7&: 25 °C; i
PR 10 pl; Kl . 32 PR A9 28 : 205 nm, 42k
= B,. 4L B, MR FANIENE: 256 nm, 4E4= K
B, FNIT1R: 287 nm, 4E42 32 B,,: 361 nm; &l #5: —
e A BB ARG I % (DAD) ; i shAH: A A H B, B K
0.1 mol/L MBEMR — A 81, £ & %EN: 0.00~8.00 min,

4E/EEB,

VElEHIS
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% 55%,8.01~16.00min, A 1543 55%,16.00~17.00 min,
A 1 55% BRI E 5%, 17.00~28.00 min, A 1535 5%,
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AE = H 9 Uy, 38 HERE R RE 2 4r, SR Microsoft
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PRAGED S, B R AEA: 3 R S AR X AT B, o
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ANHFESE, FRAGHE AN A T 25 SR, T LAEEAE ]
— AR T FIERE B R4EE R R Y 9 Fhalisr HbAR
WRIXE, 443 B, S T /KB, TE5R IR (pH<2)
R D 5 G-, SO 25 SRR ), 4
= F By FEMRESA FRa R, 7P A AR e
2207 HE R B, IZERTEIRE SR ANRRE, IR
FZ RAERTESRAT FAFa DY, 443 B 7EA5 R
SR PRRE , AR FER MR T 5 R
U, ASSL IS IR W PR O e 4 £ 3R B, 44
B,. 4L 3 By MR FIUHIDELE 5 FH 07 W H2 B iR ;
FHKBERGZ 1 . A Z i 22 B, LARIIAER S
MRS RRE, A5 I AT 4

AL AR T R & 5 0.05%. 0.1%. 0.3%
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A B, TR A TIRULE 1), 484K B, 4id: %
B AR 0.1% FhERFEEC L 0.05% FhR $EHL
ZURR AL, AT AE T 0.1% ShiefE v4erE 2 B, .
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Liquid chromatograms of samples extracted with different contents of hydrochloric acid

T A: 0.05% ERFREIPOR; B: 0.1% ERERIEIUA; C: 0.3% ERFRHEIUE; D: 0.5% ERFRIEEURE
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FbE T 20, 30, 40, 60 °C F#E7 (B3 500 W,
B 40 kHz) ARFR 15 min AYAE 5L A 45 8055 B4 i
{H, LA 20 °C W45 4 ) A8 A JE 0, 7850 H 20, 30,
40. 60 °C [4AEXT 04 AR CRE X0 i A=A [ HEL R $R B
FYIGETETF/20 °C HREUAIGTEF < 100), ZhlHIEE, &
ISR 60 C 454F FI_RBUHXT 4. T LhEE 60 C
A (D1 500 W, 355K 40 kHz) 4L R 15, 30, 45,
60 min AIFE T T A AP M RAAE, LA 15 min WS
i SAE RS, P 15, 30, 45, 60 min FYAAXTIE
T B CFE o g T AR =AS [R]85 B[] i B3 i) e 1o 5L/
15 min $2HIETE AR <100), Z AT 1A, 45 5 WoR
ZZEF AR, T ESEIASHA 60 °C #8575 15 min,
DLIE 2,
23 REhBRNEE

TR O SR I A A 3 B bR S Sk
ARZ BN T B8 x5, 28 xR P e TRl <, i
HXHEF A A s LUK, BT AR SEA T T T4
K. SR, B s AR AT LA 2 BREN A
WilR S, ARSLIEXT ZHE-7K L R EE-OK . - 208
#1(0.05 mol/L) . FH -2 — &= 41 (0.01 mol/L) . H
P -l iR . S04 (0.05 mol/L) FiT FF Pt e 12 — 4 4
(0.1 molVL) ANFEFahAHITT T %455, 455 s -
ZI2%1(0.05 mol/L) AR ZR e 205 nm P Hekik
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Fig.2 Comparison of extraction effects at different
temperatures (A) and ultrasonic time (B)
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Fig.3 Liquid chromatograms of 20 pg/mL mixed standard solution under different mobile phase systems
e A HEE-Z 241 (0.05 mol/L) FE£R 1&]; B: HYFE-Bi R — &40 (0.05 mol/L) LI, C: ARSI F 4k 4K B 19 1% K (a~e 53901
HONEK . HEE-7K BB — U8 (0.01 mol/L) | FHBE- AR — =U#1(0.05 mol/L) A H B — 04 (0.1 mol/L) )
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SR, AR TIZ RN AW 2R I E , 2 -7K 0 H -
IKAZ ZR AT e AT XE LA e, B -0.1 mol/L BAR
AU FR Y O B RSO AR, SR AR S ) B 24 i BN
*H, WLIE 3,
24 RERSHIRAERE

e 28 °C, BT 0.5, 0.8, 1.0 mL/min
Y I T O, S A5 R SR, 0.5 mL/min USE R,
MR FNAE 2R B, MBSy, HoAth sy = 1))
SYEEHRAT 2, FrLAE A 0.5 mL/min. 5355 5 UL
=1,

1 ANIRNACHE AL R ) 23 28

Table 1 Resolution of different flow rates and columm
temperatures
. AN 43 25 B (mL/min) ENELERE= G
0.5 0.8 1.0 20 25 30 35
HeEEB, / / / / / / /
PAilizd 3.60 3.46 3.28 460 4.11 3.63 320

4EHRKBy 427 4.47 4.41 487 447 404 374
IBERE 1342 1264 1199  14.05 13.85 13.46 13.10

ZR 278 3.16 3.31 195 253 3.06 3.54
Y4B, 1041 23.12 29.86 7.13 930 11.21 13.47
R 2.03 1.61 1.43 2,60 230 201 1.69

Y 3.45 2.80 2.40 3.17 335 352 361
44EKB, 240 2.76 3.05 230 237 243 254
e A3 B A AR A Z I 4 B

TE 0.5 mL/min B9 5510 T, PR 1T AR 2 5 R
20. 25, 30. 35 °C @G, S54SR W,
BRA, FHER AN B, B 43 SRR K, 20, 25, 30, 35 °C
R R R B, 0943 B B 4 ) S 2.60. 2.30.
2.01. 1.69, {HVZ 1@ FAH L HZ 20 °C B 1Y 43 55 B2 R
1.95<2, FrLLIER] 25 °Co SR 1.
2.5 CEKHIIERE

TRAPRERIRE C g B IR, WA Y
MZET 190~550 nm AL EINIHE, RS EY
B ETE I, 4R 2R B, BUGTSAE 242 nm AT 5
Wi, 4EA= 28 B, MGIEZE 266 nm A SR I I4,
JRPR . HETERR A GIETE 260 nm AT SR I s, 4i/
F B WGIETE 290 nm AT SR Mg, I8 1Y) 6T
TF 284 nm AbA TR, 4438 B, DGHEFE 361 nm
Kb A s W WAL UGS, 2 T R A 40 22 1A W Ik rg i R AL 0
2 2% GB/T 22246-20087 £ 200 nm &b I 52 12 AR,
GB/T 17778-2005P 7E 210 nm bW E A2, M3
JERi Z 20 43 g [RTESSAS O, D255 55 I R BURE S5 IR 3R,
Z IR ANA 2R RS 205 nm, 443 B, . 4k
HFR B, MHER . KRR AR K A 256 nm, 4E2E
E B, MM ERAIKEIN DR 287 nm, 442K B,, BIK:
MR 361 nm, Brish BIRGIIZE SR VLK 4.
26 FEEES
2.6.1 JrIKMIERME RO IR 7RSS A
T, KR E TAES IR TN . 45 R ERBT 9 FhikA:

200 A
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] >
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mAU
SR ke
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15 20 25
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Y B,
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o
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B[] (min)
Kl 4 20 pg/mL IBAHRIEG R IR (35 &
Fig.4 Liquid chromatograms of 20 pg/mL mixed standard
solution

T A~D 4351k 205, 256, 287, 361 nm FIERE

£ B WTES AL BINA R EME R, g
FEL R KT 0,999, B4R B IbrdESh, LG
W LY (S/N) 3~5 C il K6 HH BIR VA U, $2 A T vt ROHURE
& 1 g, BYIRBHEER 10, THERHR(LOD) . W3R 2.
2.6.2 FEEM IEBHSEARRR B LS, AN
SRS INAE [R]—FE S v, Ir LAGE SRR & 1 R S
2 SR5EE 9 PP EE R MRS . FEAR IR EE 45
PEF, #2208 1.2.2 S5 BR, 43 BIIIAS AR 1 bk
E B,. MWL . 4i4: 3 B, 4iE 3K B, MR, 2R .
MR i B, &, FEIR 1.2.2.1 SEEHTE,
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Table 2 Linear regression equation,correlation coefficient and
LOD of 9 kinds of vitamin B

PE R o HH R

% LT R (mglkg)
44 KB, y=37.0699x—4.8520 1.0000 0.4
JHAR y=28.2656x—10.7949 0.9999 0.6
R y=25.9636x+0.4596 1.0000 0.2
44 KB, y=60.9041x+10.1378 1.0000 0.05
HiE B, y=36.3405x+1.7111 1.0000 0.1
R y=77.6801x—3.5187 1.0000 0.1
2R y=16.9963x—1.6844 1.0000 1.9
EWE y=12.1273x+2.3880 1.0000 4.7
4i1: 3B, y=23.5442x-0.1077 1.0000 0.2

Sy BINASARE S, 2 PRER I SR, a5 R EE IR
%1, H: RSD W3 3,

#3 9FYgEA: R B Y EE AT E M (n=6)
Table 3 Repeatability and stability of 9 kinds of
vitamin B (n=6)

o i RN RUEERE R g i
(mg/g) RSD(%) RSD(%) RSD(%)

% %B, 3.7 0.7 0.3 0.5
SR 16.8 0.8 0.2 0.8
SR Mt frie 18.4 1.0 0.1 0.4
% #%B, 4.1 0.5 0.1 0.8
A %By 3.9 0.6 0.6 0.5
R 0.42 0.7 0.1 0.2
ZHR 8.5 1.0 0.2 0.2
EZ7E 0.053 1.0 0.1 0.5
HeAEEB,, 0.0053 52 0.1 0.3

2.6.3 FUEMEFEE FHFEIIES SR T, XHE—IR
BARE TAEE W (20 pg/mL) #H47 0. 1. 2. 4. 8. 16,
24, 36, 48 h FEFEMIE, nTLAEH O Fhaid: 2% B {84
Bsf 1] i, 4 T B A8 AR GF A o i 22 (RSD) < 0.8%
(n=9), G550, 4= 2 B & 9 Fullsyr 48 h NAUEA
AEPERLT, H RSD L& 3,

2.6.4 JrikmlfieR Gm AL 1 FITER S 2 SR 58K

9 Pl LA 1 RNIACES: . RSB AREL 9 1 [RIHE AL 1,
FRE S A5 A & 2 80%. 100%. 120% =5 AR =
DA INASS RS, T2 3 A, $2A8
1.2.2 SEE20 TR, S IAS AR & 1 i =K 4 A
E B,. MWL . i3 B, ik B, MR, 2R .
R AR B, PSR ISR, K% FR
B o Uy R vRAE S 2, $ AR S R R 2 B 24 80%.
100%. 120% I = = DK A KPR AR R,
ASIKFA 3 ByRESh, 1R 1.2.2.1 S2620 B, 454kF
il 2 AR B AR IR IR BE R A R, g5 R R
78 - 2 [ K 2K Ry 91.8%~106.9%, RSD 25 0.2%-~
4.8%, N LU L 4EA 2K B K 9 Pl IR EISR, 4%
B3R A RSD WL 4.
2.6.5 WHME SHFEETJTIRMGERE S M, SRAHAS
BT, TR 9 AR PR 10 LR B R4 2 HkE
S BEATAG I, I SRS B AR iR R B T T A 4 SR
1T LREE, 2 50 3 S T RS S m v I 1 A X 4 A
= By, MR, 2R MR B, MEZR, HiEgsRs
A B R AIRHIR2ZETE SOV I N, RIAAS T haE
JF B iRdEAR A 9 FigizdE B S E0E, W
x5,
3 ZEip

TEAWFFE R SE ) HPLC (3 5514, 9 Fhdi:
= B TR R AT 004 B . 2Rk R EE L FRE
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Table 4 Recoveries of 9 kinds of vitamin B

ot fidr (i) & RSD Tz (Hr) MEYE RSD b (R MEE RSD
(mg/kg) (%) (%) (mg/kg) (%) (%) (mg/kg) (%) (%)

#:#%B, 2502.3 101.8 0.8 3753.5 102.0 0.7 5421.7 103.0 0.2
Pl 10144.7 104.3 0.2 16231.5 104.3 0.6 233327 105.9 0.7
SRR 10326.1 99.4 1.1 18588.4 98.2 1.0 25815.3 99.3 0.4
4 EB, 2569.8 106.2 0.6 39535 106.9 0.4 5732.6 105.4 0.3
HeHEEB, 2237.4 104.7 1.2 3661.1 103.3 0.5 5288.3 104.0 0.3
R 266.2 100.3 0.5 446.0 100.9 0.5 618.7 99.8 0.5
2 4506.9 100.4 0.5 7511.5 100.9 0.9 10516.1 100.0 0.6
LR/ 31.7 102.2 44 52.8 98.1 438 73.9 97.1 4.4
4% B, 4.0 91.8 12 6.6 94.3 22 8.8 93.2 32
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Table 5 Contents of vitamin B in 10 samples (mg/g)

e YA %B, L, I Yk %B, ek 4B nR vl % YA %B,,
1A 3.7 / 18.3 4.1 3.9 0.42 8.5 0.053 0.0053
1B 3.8 / 20.0 4.2 4.0 0.40 8.3 0.058 0.0056

1C(%) 1.3 / 4.4 1.2 1.3 2.4 1.2 4.5 2.8
2A 3.1 16.8 / 3.0 3.6 0.42 10.5 / 0.0050
2B 2.9 17.0 / 3.0 / / / / /

2C(%) 33 0.6 / 0.0 / / / / /
3A 3.2 16.5 / 2.9 3.6 0.45 11.1 / 0.0056
3B 3.5 16.5 / 3.2 / / / / /

3C(%) 4.5 0.0 / 49 / / / / /
4A 34 / / 43 3.5 0.57 / / /
4B 3.7 / / 4.3 34 0.55 / / /

4C(%) 4.2 / / 0.0 1.4 1.8 / / /
SA 2.3 / / 2.2 2.5 0.27 / / 0.0040
5B 2.5 / / 2.4 2.3 0.29 / / 0.0040

5C(%) 42 / / 4.3 4.2 3.6 / / 0.0
6A 17.6 / 32.2 16.5 10.0 0.46 22.7 / 0.0086
6B 16.9 / 35.5 16.5 9.1 0.42 20.8 / 0.0094

6C(%) 2.0 / 4.9 0.0 4.7 4.5 4.4 / 4.4
TA 15.8 / 57.0 22.5 10.6 0.36 15.8 / /
7B 17.5 / 53.3 20.7 11.7 0.40 17.2 / /
7C 5.1 / 34 4.2 4.9 53 4.2 / /
8A 3.2 / / 2.2 1.3 / / / 0.0021
8B 3.5 / / 2.0 1.3 / / / 0.0018
8C 4.5 / / 4.8 0.0 / / / 7.7
9A 16.0 / 74.5 24.0 10.1 0.42 25.1 / 0.0099
9B 17.2 / 81.0 26.1 11.1 0.41 22.8 / 0.0100
9C 3.6 4.2 4.2 4.7 1.2 4.8 / 0.5
10A 16.7 / 76.9 273 10.3 0.44 24.8 / /
10B 18.1 / 70.4 24.8 11.2 0.41 22.6 / /
10C 4.0 / 4.4 4.8 4.2 3.5 4.6 / /

VAT TR IS s B BRI 9 C A SBI AR R2ZSD (%)
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