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ABSTRACT

The reverse phase high performance liquid chromatographic (RP-HPLC)
methods were described for the separation and determination of some vitamins
(vitamins C, B, E and B-carotene) in Morinda citrifolia L. and Phyllanthus emblica L.
fruits and their fermented juices. L-ascorbic acid (vitamin C) and vitamin B (B, B,,
Bs and Bg) were isolated from the samples by means of a solid-phase extraction with
Cs AR cartridge for water-soluble vitamins. Vitamin C and vitamin B in fruits and
fermented juices were separated on a Hyperclone® column Cig (4.6 x 250 mm, 5um)
with UV detection at 210 nm and 280 nm, respectively using different mobile phases.
The mobile phase system for analysis of vitamin C was 2% acetic acid. The
calibration curves for vitamin C were linear over the ranges 5.0-800.0 and 100.0-
1000.0 pg.mL™" with r* > 0.999. A detection limit (S/N = 3) and quantitation limit
(S/N = 10) of 0.50 pg.mL" and 1.50 pg.mL", respectively were obtained. The mean

percentage recoveries of the spiked vitamin C in the two kinds of fruits extract were
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found to be 100.37 + 0.51 and 99.32 + 0.24%, respectively. The proposed method has
been applied to determination of vitamin C in M. citrifolia and P. emblica fruit with
average contents of 0.08 and 0.21 pg.mL’, respectively. It was also applied to
vitamin C determination in fermented juices of M. citrifolia and P. emblica after the
Oth, 7th, 15th, 30th, 45th, 60" and 90" days of fermentation. It was found that the
amounts of vitamin C decreased with increasing time and diminish to zero after the
90™ day of fermentation. Vitamin C observed in fermented juices containing M.
citrifolia and P. emblica were ranges 3.26 - 457.10 pg.mL™ and 10.14 — 824.77
pg.mL™, respectively.

The mobile phase system for separation and determination of vitamins B
was a mixture consisting of acetonitrile-SmM sodium-1-octanesulfonate (75:25, v/v)
adjusted to pH 2.5 with acetic acid. The calibration curves for vitamin B, vitamin B,,
vitamin B3 and vitamin B¢ were linear over the ranges 10.0- 100.0, 10.0-100.0, 10.0-
100.0 and 0.50-50.0 pg.mL™" with r* > 0.999. The detection limit of vitamin By,
vitamin B,, vitamin B; and vitamin B¢ were 0.50, 0.10, 2.00 and 0.05 ug.mL'1 and
limit of quantitation were 1.50, 0.50, 5.00 and 0.50 pg.mL™", respectively. The mean
percentage recoveries of the spiked vitamin B, vitamin B,, vitamin B3 and vitamin Bg
in M. citrifolia fruit extracts were found to be 100.08 + 0.27, 100.07 + 0.41, 99.71 +
0.27 and 99.87 + 0.18%, respectively and in P. emblica fruit were found to be 99.75 +
0.17, 100.03 + 0.64, 100.61 + 0.93 and 99.18 + 1.41%, respectively. The proposed
method has been applied to determination of vitamin B group in M. citrifolia and
P. emblica fruit. It was found that vitamin B; and vitamin Bg in M. citrifolia fruit
were 0.99 and 0.23 mg.g", respectively and vitamin Bg in P. emblica fruit was 0.07
mg.g”. It was also applied to vitamin B group determination in fermented juices of
M. citrifolia and P. emblica after the 0, 7%, 15 30™ 45® 60™ and 90" days of
fermentation. It was found that the amounts of vitamin B group decreased with
increasing time and diminish to zero after the 60" day of fermentation. Vitamin B, ,
vitamin B,, vitamin B3 and vitamin Bg observed in fermented juice containing M.
citrifolia were ranges 18.55-270.52 pg.mL”, 10.39-69.22 pg.mL™”, 18.62-215.74
pg.mL™" and 1.77-13.14 pg.mL", respectively. Vitamin B,, vitamin B3 and vitamin By
in fermented juices containing P. emblica were ranges 13.76-121.45 ug.mL", 67.34—
897.02 pg.mL™" and 2.09 — 5.22 pg.mL"', respectively.
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The stability of fermented products were also studied. Formula with lower
pH, degradation of vitamins less occurred than do the formula with higher pH.
During fermentation some by-products were present (e.g. ethyl alcohol, methyl
alcohol, acetaldehyde and iso-propanol). Therefore, produced organic solvents
effected the stability of vitamin C, vitamin B, B,, B3 and Bg in product. Light and
oxygen may also contribute to the stability of such vitamins.

A reverse phase high performance liquid chromatographic (RP-HPLC)
method was applied to the determination of a-tocopherol (vitamin E) and B-carotene
in M. citrifolia and P. emblica fruits and their fermented juices. The method was
based on the separation of a-tocopherol (vitamin E) and B-carotene in fruit and
fermented juices on an Inersil® ODS-3 column (4.6 x 250 mm, 5um) with UV
detection at 295 and 450 nm. The mobile phase system was a mixture consisting of
ethanol-methanol (35:65, v/v) by gradient elution. The calibration curves for a-
tocopherol (vitamin E) and B-carotene were linear over the ranges 1.0-10.0 and 1.0-
10.0 pg.mL™" with r* > 0.999. The detection limit of a-tocopherol (vitamin E) and B-
carotene were 0.01 pg.mL™" and 0.01 pg.mL", respectively and limit of quantitative
were 0.05 and 0.03 pg.mL’, respectively. The mean percentage recoveries of the
spiked a-tocopherol (vitamin E) and f-carotene in M. citrifolia fruits extract were
found to be 100.20 + 1.58 and 100.65 + 0.87%, respectively and in P. emblica fruit
were found to be 100.15 + 1.31 and 99.75 + 0.62%, respectively. The proposed
method has been applied to determination of a-tocopherol (vitamin E) and B-carotene
in M. citrifolia fruit with average contents of 0.31 and 0.01 pg.mL", respectively and
in P. emblica was found 0.04 and 0.03 pg.mL™, respectively. It was also applied to
a-tocopherol (vitamin E) and [B-carotene determinations in fermented juices of
M. citrifolia and P. emblica after the 0, 7%, 15 30™ 45% 60™ and 90" days of
fermentation. o-Tocopherol (vitamin E) and B-carotene in fermented juices were not
found. The proposed RP-HPLC method was rapid, simple, very accurate and precise.
The proposed method could be applied to the determination of multi-vitamin product

from other medicinal plants.



