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Determination of Water-soluble Vitamins in Health Foods by UPLC
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Abstract: Water-soluble vitamins were determiend by Ultraperformance liquid chromatography (UPLC) equipping ultraviolet detector

and fluorescence detector in series. Samples were separated by a Acquity UPLC HSS T3 (21x<100 mm>L.8 pm) column using 0.1%

trifluoroacetic acid-acetonitrile as mobile phase in gradient elution mode. Six water-soluble vitamin components in health foods were

simultaneously determined, including ascorbic acid (Vc), nicotinamide (Bs), thiamine (By), pyridoxine (Bs), folic acid (Bw), riboflavin (B2), etc.

This method was enabled to achieve wide linear range, well correlation, low-detection limit and fast analysis. The results were in accordance

with those wtih GB methods.
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Table 1 The gradient mobile phase program

BE/min RE/(mUmin) A%  B/% #4k
F R 0.3 100 0 #1146
15 0.3 97 3 6
2.0 0.3 85 15 6
35 0.3 80 20 6
4 0.3 0 100 6
6 0.3 0 100 1
10 0.3 100 0 1
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Fig.1 UPLC chromtogram of the standards
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Table 2 Linear regression equations, correlation coefficients,

linearity ranges and detection limits

AXFH AHRTEE B

AR )2 AL

R (L) (glL)
Ve Y=3.00%102X-121x10° 0.9999 100~10000 10
Bs Y=6.38x102X-349x10? 0.9997 2.5~50 0.2
Bi  Y=4.16x10%X-2.70<10° / 0.9998 0.5~50 0.3
Bs Y=1.38x10"X-9.76X10> 0.9998 1.0~10 0.1
Bii Y=1.05x10%X-4.7610> 0.9999 1.0~10 0.04
B2 Y=1.68x10*X-2.07x<10° 0.9999 1.0~10 0.05
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Fig.2 UPLC chromatogram of the sample
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Table 3 Results of the precision test for vitamin detection

P A S 1 2 3 4 5 6 RSD/%

Ve 94816 95002 94513 94905 94772 94519 0.19
Bs 12310 12369 12405 12420 12333 12428 0.36
Bi1 84000 84315 84259 84106 84297 84357 0.15
Bs 29379 28996 29109 29073 29588 29456 0.74

Bin 42356 42516 42604 42027 42128 42556 0.52
B, 73884 73554 73449 73618 73439 73519 0.20
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Table 4 Result of the recovery test for various vitamin

1% + ) ¥ RSD
1 2 3 4 5 6 1B /%
Vc 1004 968 982 998 989 996 99.0 1.20
Bz 99.6 98.1 1022 978 1015 99.1 99.7 1.64
B: 965 99.7 954 1004 99.2 101.0 98.7 207
Bs 99.3 101.8 100.3 98.2 99.5 1003 999 1.11

Bu 982 996 101.7 103.2 101.2 96.4 100.0 2.27
B> 96.6 1004 1027 975 96.0 101.2 99.1 252
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Table 5 The determination of water-soluble vitamin contents in five healthy foods

o Vc/(mg/g) Bs/(mg/g) B1/(mg/g) Be/(Mg/g) B11/(mg/g) B2/(mg/g)
UPLC GB FEM% UPLC GB FE% UPLC GB FEM% UPLC GB FE/% UPLC GB FE/% UPLC GB FE/%
#am 1 4261 3824 1011 13.20 1412 673 111 120 581 175 1.65 588 0.37 039 526 133 140 512
##o2 2 36.79 3824 352 729 699 392 104 097 697 066 061 7.87 016 0.14 13.23 0.97 0.89 8.61
#5%3 378 351 741 0.12 0.13 8.00 010 0.0941052 0.12 0.13 8.10 0.13 0.12 8.00
ot 4 61.24 6421 4.73 0.71 068 432068 064 6.06 011 0.12 869 0.73 0.69 5.63
# &5 35.25 3740 5.16 0.68 071 428 070 0.76 822 014 013 741 0.70 0.78 10.81
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