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Determination of Pantothenic acid in Fortified Foods by HPLC
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Abstract

This study was conducted to develop an HPLC method for determining pantothenic acid in fortified foods
which has typically been determined by microbiological assay (MBA) according to AOAC and Korean Food Code
approved methods. Pantothenic acid was determined by reversed-phase ion-pair HPLC using UV absorption
(200 nm) after extraction with 20 mM potassium phosphate solution by sonication. The recovery of spiked
samples and detection limit (LOD) by HPLC were 83.5~109.6% and 0.5 ppm (mg/kg), respectively. The LOD
of the microbiological assay (MBA) was much lower than that of HPLC. The concentrations of pantothenic
acid analyzed in all tested samples (n=13) confirmed compliance with declared label claims. The range of
recovery ratio by the HPLC method when compared to the microbiological assay was 91.9~117.6%. There
was not significant difference (p<0.01) between the HPLC and MBA methods and the equation of the regression
curve was y=1.1428x-0.2269 (r=0.9842). This proposed HPLC method for determining pantothenic acid appears
to be suitable for determining pantothenic acid concentrations above 0.25 mg/100 g in fortified foods.
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Table 1. Selected samples for analysis
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Sample Food group Product type Label claims (ug/100 g)
1 Infant formula A powder 30
2 Infant formula B powder 3.0
3 Follow up formula A powder 3.0
4 Follow up formula B powder 55
5 Cereal based infant formula A powder 3.0
6 Cereal based infant formula B powder 3.0
7 Cereal based infant formula C powder 3.0
8 Cereal based infant formula D powder 3.0
9 Cereal based infant formula E powder 3.0
10 Medical food powder 2.3
11 Nutritional supplement product A tablet 256.0 (1.54 mg/tablet)
12 Nutritional supplement product B tablet 675.7 (10 mg/tablet)
13 Nutritional supplement product C tablet 1833.3 (11 mg/tablet)
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Fig. 1. HPLC chromatograms of pantothenic acid standard (1~20 ppm) (a) and sample No. 6 (b) (UV detection at 200 nm)

obtained with Cis column.
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Fig. 2. Effect of extraction time on recovery of pantoth
acid.
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Table 2. Recoveries and detection limits for analysis of pantothenic acid

Microbiological assay HPLC
Sample Added amount Recovery'’ LOD” Added amount Recovery LOD
(ng) (%) (mg/kg) (ng) (%) (mg/kg)
1 7 100.4+54 0.000375 100 109.6+35 0.5
2 75 104.3£3.3 0.000375 100 89.4£56 05
3 75 103.1+88 0.000375 100 84.4*+13.3 0.5
4 138 109.9%t11.3 0.000375 100 93.0£0.8 05
5 20 101.1£53 0.000375 100 105150 05
6 75 118.3£7.0 0.000375 100 95.1:4.8 0.5
7 75 1145%6.0 0.000375 100 98.1£3.7 0.5
8 7 111032 0.000375 100 100517 05
9 Vs 114.3%£3.9 0.000375 100 86.1%£1.7 05
10 63 1029+26 0.000375 50 102.1£6.8 0.5
11 500 102.2£6.6 0.000375 250 99.7£1.6 05
12 500 87.0+34 0.000375 444 94.8+3.4 0.5
13 500 99.7+9.2 0.000375 1700 835%6.0 0.5

};Recoveryi mean £ SD, results for three replicates.
“LOD: The limit of detection for S/N = 3.
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Table 3. Comparison of pantothenic acid values between
microbiological assay (MBA) and HPLC method in some
foods

Samble MBA HPLC HPLC/MBA
b (mg/100 g) (mg/100 g) (%)
1 43+0.2 48+0.1 1116
2 45+0.1 52+0.4 1156
3 33403 31402 93.9
4 59+0.4 6702 1136
5 34+02 40200 1176
6 28+0.3 3.0+04 107.1
7 33+05 35+0.1 106.1
8 3.740.1 34402 91.9
9 34+05 40%06 1176
10 29403 3.0£0.0 103.4
11 336.2+74.0 384.0£86 1142
12 757.8+58.0 784.0+62.3 1035
13 2878.1+43.4 3087.8+555 107.3
g
5 7 y =1.1428x - 0.2269 .
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Fig. 3. The correlation between microbiological assay (MBA)
and HPLC method.

The values of sample No. 11 ~13 were excluded in this regression
curve for their high concentrations.

BFENE D 9 ForEAEY A4 2 2UHY S o)
¢ 4 Qe Aoz ARdy

i

Z1&e] vl AESA M B IS S
% ¢$E94e] HPLC B4 E A =39 2549 =
20 mM potassium phosphate& AF-8-3191 32, PDA spectrum
A3 Hdl T35 200 nmell A #4319 o} HPLC 8 o]
gt e elake] 9 3482 835~109.6%]1d e HE
&A= 0.5 ppme] 9ich 3 HPLC A4 o) A= 4 & 5
gz vy ESA 2 E W e 1 2 3eEe
87.0~118.3%°| A3 7 &A= 0.000375 ppm 2] w] A
=34 EMe] AEAs EX Ik HPLCH o »
A A (MBA) A A F5 HERAY] 54
A gollA] ZF FAZEE Foko) vl Bk
A 3582 91.9~1176%°]
9 3%, paired t-test ¥ E]—‘H—‘?— A3}, 5 ke Alolel= -
Al &) (p<0.01)7} ou} AR IAN(r=09842, y =
1.1428x-0.2269)7} °&:€%}°ﬂu} Aol o) i HPLC
AL 71EY mAET FAY B3] ZhdsiniA

Aealod 29 £E4E S 5 9leele AR

>

>

1. The Korean Nutrition Society. 1999. RDA for Koreans.
Seoul. p 611-625, 632-646.

2. Choi HM. 1998. 21st Century Nutrition. Kyomoonsa, Seoul.
p 226-240.

3. Chae BS. 1990. Advanced Nutrition- present knowledge of
nutrition. Academy press, Seoul. p 220-224.

4. Korea food & drug administration. 2002. Korean food code.
p 277-281.

5. Korea food & drug administration. 2002. Korean food code
(attend.). p 342-344.

6. AOAC International, 1995. Official Methods Analysis. 16th
ed. AOAC International, Arlington, VA. Vol 2, Cha 45, p 46.

7. Tom B. 1994. Nutritional Biochemistry. Academic Press,
San Diego. p 447-450.

8. Eitenmiller RR, Landen WO Jr. 1999. Vitamin Analysis for
the Health and Food Sciences. CRC Press, Boca Raton. p
487-450.

9. Walsh JH, Wyse BW, Hansen RG. 1979. A comparison of
microbiological and radioimmunoassay methods for the
determination of pantothenic acid in foods. J Food Biochem
3 175-180.

10. Walsh JH, Wyse BW, Hansen RG. 1981. Pantothenic acid
content of 75 processed and cooked foods. J Am Diet Assoc
78 140-148.

11. Guilarte TR. 1989. A radiometric microbiological assay for
pantothenic acid in biological fluids. Anal biochem 178:
63-66.

12. Gonthier A, Fayol Y, Viollet J, Harmann DJ. 1998. Deter—
mination of pantothenic acid in foods: Influence of the
extraction method. Food Chemistry 63. 287-294.

13. Finglas PM, Faulks RM, Morris HC, Scott KJ, Morgan



14.

16.

17.

MRA. 1998. The development of an enzyme-linked immuno-
sorbent assay (ELISA) for the analysis of pantothenic acid
and analogues, part I -determination of pantothenic acid
in foods. J Micronutrient Analysis 4. 47-59.

Shon DH, Park YS, Bae GW. 2000. An enzyme-linked
immunosorbent assay for detection of pantothenic acid.
Korean J Food Sci Technol 5 1009-1014.

. Davidek J, Velisek ], Cerna J, Davidek T. 1985. Gas chro-

matographic determination of pantothenic acid in foodstuffs.
J Micronutrient Analysis 1: 39-46.

Banno K. 1997. Measurement of pantothenic acid and
hopantenic acid by gas chromatography-mass spectros-
copy. Methods in Enzymology 279: 213-219.

Kiyoshi B, Masayuki M, Shingo H, Jyoji K. 1990. Simul-
taneous determination of pantothenic acid and hopantenic
acid in biological samples and natural products by gas

18.

19.

20.

21.

385

M
&

chromatography-mass fragmentography. J Chromatogr 525:
255-264.

David CW, Harvey EI, Scott K. 2000. Christiansen, The
analysis of pantothenic acid in milk and infant formulas by
HPLC. Food Chemistry 69: 201-208.

Thomas SH, Rebecca JA. 1984. Determination of pantothenic
acid in multivitamin pharmaceutical preparations by re-
verse-phase high-performance liquid chromatography. J
Pharma Sci 73 113-115.

Romera JM, Ramirez M, Gil A. 1996. Determination of pan-
tothenic acid in infant milk formulas by high performance
liquid chromatography. J Dairy Sci 79: 523-527.
Thomas SH, Shyamala S, Rebecca A. 1984. Determination
of pantothenic acid, biotin, and vitamin Bz in nutritional
products, instrumental method for the analysis of vitamins.
J ACAC International 67: 994-998.

(2003 99 259 A4 20049 1€ 14 A=)



