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Determination of vitamin B4 and nicotinamide in milk shake by ultraviolet
tandem fluorescence method

QIU Qing-Lian, HUANG Cheng-An, LIANG Jia-Min, QIN Jing, WEI Xian-E’

(By-Health Co., Ltd., Zhuhai 519000, China)

ABSTRACT: Objective To establish a method for rapid and simultaneous determination of vitamin Bg and
nicotinamide in milk shake by ultraviolet tandem fluorescence method. Methods According to GB 5009.154-2016
Determination of vitamin Bg in foods and GB 5009.89-2016 Determination of niacin and nicotinamide in foods,
vitamin B4 and nicotinamide in milk shake was determined by high performance liquid chromatography with UV
detector and fluorescence detector. Results The accuracy deviation of this method was less than 15%, and the linear
correlation coefficient was more than 0.99. The repeatability and stability were in line with the standard requirements,
and the average recovery rate was between 95%-105%, which met the requirements of the standard GB/T 27404-2008
Laboratory quality control standard for food physical and chemical testing. The separation of target peaks was better,
and the efficiency was increased by 49.5%. Conclusion The established method has better efficiency and separation
effect, which can meet the standard requirements.

KEY WORDS: vitamin Bg; nicotinamide; tandem method; ultraviolet detection; fluorescence detection

il

El

“RITWER: BLEEH, MRS A AR R S A BT I . E-mail: 176019964@qq.com
*Corresponding author: WEI Xian-E, By-Health Co., Ltd., Zhuhai 519000, China. E-mail: 176019964@qq.com

AN I 4EAEZR Be M AR N IESE R RY 2y, 25
Z G OB, TS 2 R A C R W), Sk 4R
Yt 3R Be(vitamin Be) MFRMEIE 5K, HATRIEMS A | At Be, —MGIEEHNK . YRR, KE ., Kk
WO SIS fe, R — PRI PR AR R, 1B E i 2 B R, RIS JEER B, FTL . RR L N



2796 B dn 2 4 R R I A 4R

F10 &

MAR. k. Wik, BER. IR, wigsmRl -,

JHME % (nicotinamide) X FRJE FEMEfE, J& IR B BERE Ik
EW. KSR SR, b R B AR
R 25 | R s, R AR T e o] 90 s s o KRR A 7
B TR BT BRAC I PR AR L, 7T s NS R sh ) s
Fio FEACH A RTVE R B IR TR o BLANA TR 25 R
Bhh L RN e,

2R By AUHBIER S5 R —LeeiE, FIbxt4
HF B FIRBE IR St SN B, I I4EA 2 B 11
D7 AT GB 5009.154-2016( £ 4 A= % B i )7
GB 14753-2010 (&b h 4 % B, il ) ¥ GB
7298-2017 (A IMA B 4EE R By WM E ) 1. GB/T
33309-2016 { fboflc dh P 4 A £ Bg B E ) ML SN/T
0549-1996 { Hi I £ Je Py h i rE 2 Be iyl ) U
PRI MR 09 )78 GB 5009.89-2016¢ £5 5 v JE w2 A1
kR ) 121 GB/T 5009.197-2003 { {5-fdt£x 5t fr 4k ik
00, i NN P A A AN | N Al g St L S T O Vi L
GB 7301-2017 s s sp M BERE f s ) ', GB/T
29664-2013 Akt A HRAR . HREERE Ao ) M Ny/T
2130-2012 (SRR I YUS . DB37/T 2140-2012( i
IRA R 4EAEZ B, By, B FIEME R 0 [R50 ) U7,

R E LA R Be FURGERE 19 5 1% BRI
TR OB €T 7 | 2 ARG 7 A0 2 A58 A €L E B T i 7,
A o T N JRORL R i 4 AR K B AR EBERE, T
AERATF RN EIA WY, SO Rk
SRR €2 33 HR I TR T A LR BABURG IN 4E2E R - B s E
e o B — R, RTINS . A ST R 4R A FR B
ANV (R Bs AGr IN 4E A= 28 B AR, A 803 e, A
SERMEE . RN BIRCR | RRUE M A B B 25 1Y
TR EAREELR, P | R RN 2 3 Be AR BRI P21t
THARLR.

2 MH5EREE

2.1 MR

LR YEE SR (R RORE, Bk, S
20190201A . 20190202A . 20181101A)(¥% At e 13 A BR
), HAEER Be FIMHBE G e & BT LR 1,
22 i F

R A BRI, TN EGR) ), 2
(g, 5E Sigma A H]); ZSLEMERREN(EISSE, K
TGS G AL )
2.3 LIR{NER

XP 205 HF KV [HFE-FEH) 2 [ PR 51 5 () A [
)] Agilent1200 725280V OAH €354 (BH2E 16 D 7 A28

Kl a, RELHECRHCABRAF); P18OH M JE eat
(T8 ELMA 22 7]); TGL-10C 3 5 302 DAL E i 225 7
FAUART); PH T (i TR RE AR AT R 7).

®1 HRPHEER B AABRERRRNETES

Table 1 Calculation table of the theoretical dosage of vitamin B¢
and nicotinamide in the sample

HIVFAE R LR B

i HoRH/(30 ) /(mg/100 g)
zﬁiﬁ;ﬂgﬂﬁ”w 0.00057
A 0.075 19
HAE 0.006
5 0.00743
c 0.141 R e it
(mg/100 g)
b 9.07
. 20.7 20
it 30
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1) BRIV R A e

VERAFRIBUHBE AR AE Sy 16.43 mg, BT 100 mL &4
M, FH 0.1 mol/L HhIRAEM, EREZE RS, 21 GB
5009.89-2016 fff3% B (7 ik - A THRUE A HE, N MG
B

HERIPRIUAE A B bRt 25.17 mg, BT 50 mL %
S, A 0.1 molVL bVt EAEZIE, 1RE, M
HESLSERE TR, M4 R Be BRI

Y W BB P e RV 10.00 mL Fi4EA: R B K
1.00 mL F[A]l— 100 mL £5 5, FH 0.1 mol/L LRV f#,
ERERE, AP INRIRE

2) FEA AR TR

FRIGAFEL 4 g T 100 mL BSAF, TAZ 40 mL 45~
50 °CHZK, $iFEIA], B TR RGP IR 29 10 min
P EFaE e, BEnHE=EE . A 5.0 mol/L hERVE A
0.1 mol/L FERH W TR REME W pH F(1.7£0.1), HCE
242 min J5, FH 5.0 mol/L A ALARMYA A 0.1 mol/L &4,
ALAN IR IR IR IR 0 pH F(4.540.1), BT 50 °C/KIA
ARG A IR 10 min DL EFEMREG BHIR SRS
¥ 100 mL AR, B, 5. MRS E 50 mL &
L4, 8000 r/min 20> 5 min, JERHFFL 0.45 pm AL IS
TEL U, R A I R
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IR C5(250 mmx4.6 mm, 5 pm)al BAT R 24 Ak
PSR AR 30 °C; SAMGIN g KDALY 261 nm;
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PRI FS: A IR 293 nm, AT 395 nm; FishAHE:
PRAETRIREN 1.22 g sk 850 mL, JNEERR 1 mL, MZNE
15 mL; #ii%: 1.0 mL/min; #FFEEE: 20 pL,
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Table 2 Concentration of control solution of vitamin Bs and
nicotinamide(n=5)

X IR e 3 By VR K e
/(ng/mL) /(ng/mL)
1 0.2517 0.8205
2 0.5034 1.641
3 1.2585 4.1025
4 2.013 6.564
5 3.7755 12.307

YRR 0.45 um BYRLFLUE L g, HERE SN
20 uL, PAVRIE Cug/mL)AHEALSR, WAL A HIALDR, 2
bR vE LA .
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213 ) A A
Yk 2 B FUHBERE IR PETE R ANEE 4 F0Zk 5. HAHL
ZHC 0 0.99997 F1 0.99999, BISR FIiZ 7 Bl sE 4k %
B FIAHBEREZ I B i, 42k R Be 7E 0.25~3.77 pg/mL e B
AR R AT IS, SRIEREAEMRE R 0.82~8.20 pug/mL Z
() B R AL, 74 GB/T27404-2008 { SLU0 = g s
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Table 3 Comparison of the measured results of the new method with the theoretical content of the product (n=6)

51 F 44 o HENESE AR MR BRI  4hie
/(mg/100 g) /(mg/100 g)

20190201A 21.8 9.0 FEE
A T 20190202A 19.6 20 2.0 fFEME
20181101A 20.2 1.0 e ME
20190201A 1.8 5.3 v TFE e
4 3 B 20190202A 1.8 1.9 5.3 TFE e
20181101A 1.9 0 FFEHE
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Table 4 Confirmation data of linear range of vitamin B¢ (n=5)

FRUEIF S 4EEE BWRIE(ng/mL)  4EAE 2 BT F(A)
STD1 0.2517 9.008
STD2 0.5034 18.699
STD3 1.2585 44.703
STD4 2.0136 72.040
STD5 3.7755 133.496
R A=35334.8C+0.3735
P (@) 0.99997

® 5 EERREMSEEMIABIE(=5)

Table 5 Confirmation data of linear range of nicotinamide(n=5)

322 EAMWME

6 IFE hdEA R B AR 1973 8 2 5351k
1.8 mg/100 g 1 19.4 mg/100 g, RSD 435k 2.5%71 0.7%,
HRSD 3 BI/NT 5.3%F1 3.8%, % E A M RIF(L
% 6). 4 GB/T 27404-2008 { S286 2 R FEll Al ) iy
FLR(GB/T 27404-2008 ZER M & w1 mg/100 g< X<
10 mg/100 g i}, FrMlZ5IRAT RSD<5.3%; X3l & 10 mg/
100 g < X<100 mg/100 g A, iz Ay RSD<3.8%).
323 MR

FGYELE 2 B RN BRI B o 0 3 ) AE S5 T 041
2. 4. 8, 12h i, RSD 43514 0.9%F1 0.4%(W.3 7), FH
YA R Be FIUHME AR HE ISR IR T 12 h WS M

bR S JHTGE e T B /(ug/mL) AL e T AL (A) RAT
STD1 0.8205 39.066 3.2.4  EIKENE
STD2 1.641 75.490 MHIFR R 80%. 100%F1 120%H), KExhH4ErEZE B
STD3 4.1025 190.752 FILKH B e 9 - 247 BTSSR 4331 A 98.8% 1 100.8%, ARXHRifE
STD4 6.564 303.696 i 2% (RSD) 43 5l h 4.8%Fl 3.1%( W% 8), & GB/T
STD5 8.205 571.480 27404-2008 { SZI0E R E SN ) ESRCY SRR
LI A=46395.6C+0.6494 0.1 mg/100 g<X<10 mg/100 g, [EWE N 90%~110%;
HIEHRB) 0.99999 WAL E 10 mg/100 g < X B, IR K 95%~105%).
<6 EEEMIWLER0N=6)
Table 6 Results of repeatability experiment (n=6)
Fa bt R/g e B /(mg/mL) T H/(mg/100g) P& E/(mg/100g)  RSD/% FRUEZER /%
1 4.0364 0.00782421 19.38
2 4.0653 0.00781504 19.22
3 4.1065 0.00789767 19.23
R kA 19.4 0.7 3.8
4 4.0653 0.00786963 19.35
5 4.0211 0.00783965 19.49
6 4.0165 0.00785548 19.55
1 4.0364 0.00073553 1.82
2 4.0653 0.000746256 1.83
X 3 4.1065 0.00073008 1.77
Q -
HER 1.8 2.5 5.3
Be 4 4.0653 0.00072635 1.78
5 4.0211 0.000748024 1.86
6 4.0165 0.000760887 1.89
=7 REMII(=6)
Table 7 Stability test (N=6)
TR T (W AT R 0h lh 2h 4h 8h 12h A RSD/%
HAMEH: (mAU) 381.705 381.268 380.948 381.820 384.780 382.073 382.099 0.4
#i1: % Bo(mAU) 91.116 89.197 89.461 89.227 88.816 89.7 89.5862 0.9
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Table 8 Spiked recovery rate experiment results (n=3)

WE&F WERE BRRER Mg ({:”/“ifg*fn% ‘*iﬂ[:i*j;::if: Ifu‘i’g%z FCRm PRECEY  RSD%
4.1483 0.015557 0.74261 0.74336 99.89
80% Ik 4.0108 0.015215 0.73541 0.74336 98.93
4.1062 0.015236 0.71874 0.74336 96.68
4.3529 0.018115 0.95835 0.9292 103.13

AT i 100%IAR 4.1246 0.017215 0.91311 0.9292 98.26 100.8 3.1
4.1063 0.017285 0.92367 0.9292 99.40
4.1032 0.019379 1.13363 1.11504 101.66
120%ibx 4.0092 0.019775 1.19165 1.11504 106.87
4.2265 0.01968 1.13950 1.11504 102.20
4.1483 0.001445 0.06980 0.074 94.33
80% A% 4.0108 0.001463 0.07410 0.074 100.14
4.1062 0.001513 0.07737 0.074 104.56
43529 0.001667 0.08831 0.0925 95.47
HiE B 100%JNFxR 4.1246 0.001685 0.09421 0.0925 101.85 98.8 4.8

4.1063 0.00171 0.09707 0.0925 104.95
4.1032 0.001838 0.10989 0.111 99.00
120%10%5 4.0092 0.001732 0.10108 0.111 91.06
4.2265 0.001842 0.10817 0.111 97.45
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