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M4BT hEE, TR, LMK, A S, TR
(THE AR A RAE, T 315012)

# E: BN 2SS (high performance liquid chromatography, HPLC)Il & ({8 & -2 & & 57
FHb TN P 4EA R B (vitamin By, VB) & BT L Fa3E BRI e 2R YA K AR AR
e, 8 AT IS TR M AN 2 R DY 2,152 4l ER (ethylenediamine tetraacetic acid disodium salt, EDTA)
PRI WA, 6 0 P SR AT AL B 7 %, Fe 40485 4 50 W BT 2 0T A BOE B A L BT T4, BE XA bl i 4 A=
# B TR BCRIEE, RBURZ 0.45 um BEEFGSUES, HPLC @ik, &R Meeliib s M adr ik se s
X ZREAE A WO PR 3R B AT R E AR . 4EAS R B, 7E 1.0237~204.7380 pg/mL RGN
R R RIF(r’=0.9999), JEM A B ZE 98.59%, HHXTFRMEN 2 (relative standard deviations, RSDs)H
2.08% (n=9), J7¥kE 7B (limit of quantification, LOQ)4 0.05 pg/mL. &&i® AJyikfisn .. mak. Piimit
REJuoi . EIMELF, ST 2L R YR e R By IS IE, (RIS h 5 AL Y PR -
HABEFRBZMANNPYEAE B, W& AL AH &4
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Determination of vitamin B, in functional food-complex nutrients
supplementation by high performance liquid chromatography
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ABSTRACT: Objective To establish a method for the determination of vitamin B; in functional food-complex
nutrients supplementation by high performance liquid chromatography (HPLC). Methods Multi vitamin mineral
tablets with complex matrix were selected as representative samples. By innovatively designing the extraction
solution of acid saturated ethylenediamine tetraacetic acid disodium salt (EDTA) and combining the pretreatment
method of ultrasonic extraction, various mineral elements were fully complexed and other matrix interference was
effectively eliminated, and vitamin B, in the sample was extracted with high efficiency. The extract was filtered by
0.45 pm filter membrane and separated and detected by HPLC. Results Using this improved method could

accurately and quantitatively detect vitamin B; in compound vitamins and minerals tablets. In the range of
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1.0237-204.7380 pg/mL, the linear relationship of vitamins was good (r’=0.9999). The average recoveries were

98.59%. The relative standard deviations (RSDs) were 2.08% (n=9). This limit of quantification of method was

0.05 pg/mL. Conclusion This method is simple, efficient, has strong anti matrix interference ability and good

reproducibility, and can be used for determination of vitamin B in compound vitamins and minerals tablets. It also

provides a new approach for determination of vitamin B, in functional food-complex nutrients supplementation with

complex matrix.

KEY WORDS: vitamin B;; compound vitamins and minerals tablets; complex nutrients supplementation; functional

food; high performance liquid chromatography
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ik K B, (vitamin B,, VB)) X NELE 2 (thiamin),
AT R P 4 48 I F(aueurin) . ITAESRIBFIEY IR0,
VB, ¥ THMAERAE . S50k Y MmeeR
FEEAE EEEN, FREgERRZ . WL RSO
EFIIRE, VARG ERE &8, B mIEshANE A i
WA A S MG, G2 VB, IR K E 2 FBOMmE
PR AP P A . SR, T LA B A
i VB RES), [ AARNE VB AREREEAEAE, 2T
i 2o AR B R TSR AR A N R ST R BR T H A
FEE AL, 225 A VB WEFRZE AWK
AAEA VB, — KEExE T,

EARC A ADE NS VB S Ay A G AT
210 8 = A b o T R T S ARG IS 4 £ A 2
BT, SRTEN XTI A2 AL S Y VB, SRR IR ISR BT TP
B i AR T 2 A o e A 3T 5 R E] VB AR
BDROCFISERE, [FBE ARG T VB, R4 5
EAL R A% 2, (thiochrome), AW IR BT 2 & H1 T3
FIE I AH T A 55 AR B A B g T EE RS VB, B il
POVERA PR N S P, DR o AR 2 B o s BT TR R i
ACFRTT VLY B A o AT L O ik i
B LA A 2 — e VY 2R — 414k (ethylenediamine tetraacetic
acid disodium salt, EDTA)R U 1R 25 5 7 & U 2b 21y
%, TOHE &L Y EITRIFEROEBRIEER T, Xt
Z R E R R RE S VB T R SCR SR BRI HERA
E, WHERERNRERN-ZEGERRMAN P
VB, & itk 4Rk — S8 g 2

| RS
1.1 R

KOTR . R, RN i riras, FEZ
EH AL 22 A A B A Al); =9 2 BR (trifluoroacetic acid,

TFA, {634k, £E Sigma AH); ZE (GG, € E
TEDIA 2 #/]); 4E/E % B, X HR G (CAS: 67-03-8, & LU

C,H;CIN,OS-HCL i+ 97.9%, HEE A2 Mk EiF 5T
B%); 2 SREFp 4L Z T Y A (L5 20200704, 20200705,
20200706; 20200801, 20200802, 20200803; &4 14 Fi
REE TR Z AN FE], VB, LAERRR B 2 0 Th e R
I, AR AR R AT IR DD
1.2 UFE5E%

Agilent 1260 HPLC i & AR € 3543 (BH 28 S ol %,
2 [ Agilent 23 7)); FE 20 & pH 11 \ME 204 14347 K (3
L HEER - 4C R 220 1)), SBL-10DT 7 P E IR IE VEAL(T
W 2 YR A R ), GWB-1 A4l K HL(FL FHR =
18.2 MQ-cm, b0l AR A BRA ).
1.3 ZWF5E
1.3.1 EREes

MR Z DU 210 — SRV BRI 120 ¢ 2 kepy
TR HREF L L Betfrh, JoK 1L, HifeIfd s g 1 he

0.01 mol/L HMR/K¥EW: B 022 mL HMRE T
250 mL #FEIfH, AKEREZIE, 4.

FEMIRBOR: W1 L ARATZ Y 0% AR T
20 mL VKPR, 1R85, pH 1 3~4 Z[H],
1.3.2 HPLC &4t

4,3 K. Waters Xselect HSS T3 (4.6 mmx150 mm,
3.5 um); AWK 280 nm; HEFEIAFHR: 5 uL;
0.8 mL/min; FJ&: 30 °C; B1TH(E]: 30 min; FshHH A: 0.1%
TFA KW sl B: ZNE; BREEVEBIRF Ak 1 iR

=1 BEERER

Table 1 Gradient elution procedures

Fisf [1] /min i A: 0.1% TFA /KT /% it B: ZM/%
0.00 96.0 4.0
5.00 96.0 4.0

10.00 80.0 20.0
15.00 10.0 90.0
23.00 10.0 90.0
23.01 96.0 4.0
30.00 96.0 4.0
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1.3.3 TR i ik i 4

KR 10 mg 9 VB, XIS KT E 0.001 g) T
50 mL B SEAP, A 0.01 mol/L $HER/K i iE i3
FRE 2, BIA VB, X IR 5 i 45 VT

HERR RS L 1 mL VB, XT B S R AV U E T 10 mL AR 8
AT, NKRBRESR, B5)E1E VB, X RS TAE
W
1.3.4 Hsaras

B 20 KDL L Z R e A RA W R RE S, DB TR A
FEEFRIL 0.6 ¢ A4 FERM AR KT % 0.001 g) T 50 mL 4%
R, MAZ 40 mL BESRBOR, $E5). KA
BTBA KBTI 15 min GEAEIIE: 100 W, KinTEE
fiiE: 20 °C), FEAENEHRERIRBORE R EZIE, 75,
EE S min 5, BCEERIL 0.45 um JEE, 15 EHLIKFE.
1.3.5 AfsumlE

A3 BIPHEXoF B T ARV CRIRE SRR S pL AR AU
AHEGEACRHET I, LAPR R I ) e o, (o3 0 0 T A4
PR E R, Kl 25 R UG E . 5 EE] VB, BRI,
AR T Ak T R A ) s A R R

2 EREHR

2.1 AEENGERXTEE ST

GB 5009.84—2016 ( &M L2 EFRE & Hhhgedt
£ B, BIE YHLE T s iR R e BT 2 AR
[ A3 BT I & f b VB, Horh s s i vk
FE B Sl AR BR A A IR K AR . R R, KRR
FHBPERRFAL BT AR, IE T BRI, RO 43 B8 2GR I 2
E, ERBRA 0.1 mg/100 g HHIE T KRR b K fa B
B J5 0 PR £, T B a0 2 R Y A W R RE
DUV i i Ak PR o B3 I 3k 4585 9 28 2 I (W A B AL A IR
JRRE, VB BISZIME A B ISR —F, MLAT
ERHT . [RI AT B IR 2, RN R % . 2020
J (R 2 ) PRV 5 gk s v R A A e B T A T
VB, W&, AR JCTR b 655 75 57 R Z [ A B
T, e mpRE s, Joikih e R e R-2 A 8RR
FRFEA T VB, Sl BT EAARE, ARBFE A
A EFRRAN TR b U R A 4 L T &2 i 2 il
RGP, BETF R —FHERIERR . AReks .
AT AL PRSI AT | 10 i 9 0RO i o BT i vk
D5 N R YE EDTA 48 1 B0H 75 4R B0 i Ak B85 3%,
REfE AR IGRE A VB, RN, SEA%RA S0 YR E
F, WS VB, RAERMEFENL, # VB, FE AR
fiff o R AARIUA L HPLC R0 B, SR A MG I 2 7 Bk
W TS0 (R EZH) UM 9101 34T ks irTs
SIS SR8, A ZR Gtk B e AR 1 58 A 57 09 A AT
DT AR 2R E W A VB, IR S .

22 ERMER

HRYE“1.3.27E5 A, 40 s xR 2 B (R L 4R EL
WD . WA IO VB 28 A 2 did: Ko 5 A e
IV . VB, b B VRO 2 R 4 25 0 W05 1 e i v W
4T HPLC 208, 455 kIR 48 iRk as F7E a5y
VB, A BANE A KR, HICHH W2 T8, FE&
TR B SR T VB 1 R RS 8] 58 4 — B[R B B[]
(retention time, RT)=4.1 min], %45 [% 51 K I #% (diode
array detector, DAD) G IEAE R HT 45 R R AT, KA
RIS . FR, AR VB, s sis s
HE>7700, WAl RAT, HRE R 1.25, FIEFIHTE 245
W45 BE 431k 1.52 71 2.45, KB4y BIEOR . AN 7 ik
LEtk R, AREEERLE 1.

115 + A
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fi} [B]/min
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B ik Rm i sk
Fig.l Chromatograms of method specificity

23 HKMER

S3ECH] 1.0237, 5.1185., 102369, 20.4738. 51.1845,
1023690, 204.7380 pg/mL — ZRF1) e i B 1A 6) B A i vt
THE . LA VB, EiSuETmal Y R Ashr, B0 (X,
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ng/mL) W REARAR, PR TEAE I I TAR, 450 & B R
SRR RN 1.0237~204.7380 pg/mL JEFEINZEE
ZBA, LEREIH T Y=12.345X+8.2768, #H % & B
r’=0.9999, £kt KR4T[R, “RAEE HLIk(SINYIE A ik
TETEBRAE R BR, 23 S/N=10 F1 S/N=3 FTXF () VB, e i
RE ARG 72 04 R BRATAG H BR o HLAAR S0 3o /2 (3
JEHIA—E LR VB, XIS UEF T AR RE S i )
FERER, RIS, 2R ERERIEE T VB, TR
FeAEME A G5 R R BE RN 0.05 pg/mL B, VB, Fl6(5
MELL S/N=13.5> 10, e wt ek, KBl 0.02 pg/mL
i, VB FIEME L SIN=3.6 >3, W A FREsR, FHmiTi
SRR S VB, S AR, S A A R U .
24 RBEEER
241 MEHMHFEER

FEREXS BSOSV, 2 1.3.2 TR o
K6 YRR, 05t VB, RSB HEER ARG
KB P 0 o S5 SR 2 B B S S A B 1k 0.42%; #F:
TR ER A BN 0.87%, ULHIAL BT A B R
242 FHAMER

TR AT 6 YRR Sh A AL R R A il 2 i A, A )t
ARSI VB, i, DERA AN EL . SRk
6 IR ESZI6 A AH X R 1 Al 2 (relative standard deviations, RSDs)
9 0.61%, U HIA ik 1 B 2 BT -
243 FEMEEEK

VR 3 AN S 1 2 Fh A= Z 0 5 R AR, it
LX) AN SE B0 5 2 A S2 i A 5L L AS RS (7] S AN ] 46
SO B LI B A S, MR AR I i v [RDK % R
£<, 6 HIMX BRI —3, RSDs ly 1.02%, B4 h
i) A 285 1 R

2.5 HEMEER
S A R I S 3 A0 Ty R . P 9

FEC AL URE S R A IR . L & 3 FIASIRIVR B K F
BRI B S, AR TR B R AR S i A, e
TR EIBCREE R . PRANEE L3R 2, Ay ik AP35 e
47 98.59%, RSDs A 2.08%, Z5H KU, PiRHA 5 ik fEmf
AEAT, Tl VR AR R
26 HmARBEMER

R BB RIS, FHXTEH S X B 5 TAE
VESWORRE S TR P 2R, r LIS 0. 8. 16 h
ANTR B[R] TR ASRE S A T 8 A2 R, MU VB, i
WETRIAR . S5 LI 16 h J5XT BE GV T 1) €0 1 0ge T R %
0.93%; FEMIEW A AETEIEIAUREE 1.95%, AT WLER
VB, R T R AT, 16 h PIRHIN LA AR i HL 55 e e 45
27 THAMER

H T EEAA R Ik i R, S8 e /N R N el
WAH AT R R IR R S S, TR A A B v
SEZRAEA: R0 TR AR VB, S SRR
HAFEN£0.05 mL/min L RATIRAEEh+3 CRIZMET, FEME
WEREE R VB, FUEIERMDOARE R AT, 5 B2 5
BIETSHITE 1.35~2.78 YU P, FEHLEIEMREIYTE 7200 DL
o IRBIIEER Sy B DR TR BT, RIS S E R e
e s A2, R e AR i R R Ao
2.8 LWEEHIFBEEHFEERMEHAR

EHL 2 NI 2R e A R ) 5 ey b, i L
N AR w2 S 06 2 5 A = O MWL R A 4T 3T 6
TR b BB A B LS SR, ARG IR AR 3 S = ] 1) 2 )
PEo R4 2 ARS8, KB 2R, A
YIS HeUS I — 20 AT A AR vk 1 5256 2 TR)
RiF, E&TFEMAEART YT VB, & ik
W, HARXT LR a5 3 Fim .

F2 MAREWESLELEER(0=9)

Table 2 Results of spiked recovery rates experiment (N=9)

BERFS  REREe BRI ORI AR g IEZSRag R EHEICR% Rsofs/
1 0.6028 2990.1442 5199.6452 95.87
2 0.6011 2981.7115 2304.566 5203.2632 96.40
3 0.6031 2991.6323 5319.4511 101.01
4 0.6014 2983.1996 5896.2856 99.32
5 0.6053 3002.5453 2933.084 5911.2394 99.17 98.59 2.08
6 0.6044 2998.0809 5899.3344 98.91
7 0.6016 2984.1917 6631.2972 102.40
8 0.6100 3025.8593 3561.602 6488.5691 97.22
9 0.6059 3005.5215 6459.3125 96.97
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Table 3 Data comparison between different laboratories
LR ET YA -1 LR R YR -2
FE b K AU /(800 mg/ )
20200704 20200705 20200706 20200801 20200802 20200803

R A SR (mg/ F, DB 3.54 3.55 3.55 1.95 1.94 1.91

55 = R AL A6 I 5 3.36 3.36 3.44 1.84 1.76 1.76

A X 2EE 0.17 0.19 0.11 0.11 0.18 0.15

AT RE /% 4.8 5.4 3.1 5.6 9.3 7.9

N T BEAT R RIS A, R RN 3 AR W] E
PRGBS K 7 T TR b8 DL A PR A T . 2D B R
R SRR YT SRR R YT A
YA 2 VIR 4ELE R I REORESE, 1EAT VB RO IIE
77 A LI AE R AN ES AT BIE U, s RS
PRAN(E—E, BAIEE R e v KA. i e AR 7 57
PRAEE A P VB, B I 5 TR A W S BRad FE

3 wgSiie

ARG AH R R R EDTA ¥V A5 $E U
FESRRTALEE, 454 HPLC (ARG ik, ok T LA
AR YR E SRR M-S ERE R
FI A 28 By A PR 5P OB M i e RGN ) 8 A L
FIATHE FFRUE(GB 5009.84—2016) K H [ 24 M rp 4 5 1
P 5k, AR 7 RS AT A T bR A2 2 B B o
B S H A2 A 0 T HEIBURIAG I 1 B o A T8, R A AT
P (B 5 4, PULALTTTPLRE I HaR, RIGERE R, HK
FREEHR S T 4R R By S s A i RS M A B AN ik
EHATHERL IR 2R EZT YRS . EREFRE
TR AL AR A R R 44 R B RS A
W, AR ZRFEF AL R B, B A AR T —Fh ik
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