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ABSTRACT 7
Two extractant solutions, metaphospharic  and
axmlic acids weve tested in the determination of vitamin S
in both, vraw and cooked, broccoli, green pepper, patatg,
cauliflower, cabbage, and green collard. The resuits ﬂid’éot
show any significant difference (F»%.95) between the two
sialutions. 'Metapﬁospkaric ‘acid could be advantageously

veplaced by oxalic acid.

>1NTRODUCTION
Yegetables are impartant contributors to Eﬁe diet
25 a sourge of vitaminz and minerals. They are responsibie
for most of the vitiminvé consumed by the population{i).
The vitamin C activity in Fnodg is associated with
g Lmascbrbic’acid'cbntent._ Iﬁs deterﬁination is usually hased
on  the “réducing properties of Lmascﬁrbic acid or on its
reaction with hsdrazin; chromatographic mefhods have also
been used. & common step in all the proceduves is the
vitamih~ extfacfibnvfromAthe 5amples(8,3,4,5,§;?)‘ . Several
solutions have been auggestea for thisnpufpose. Among them, '
the most cited' iﬁ the litefature areg the solutions of

metabhosphoric. oxalic and trichloruacétic a&ids, a}une or
in rcombinations(3,4,5,6}. The most frequently epplovyed are

the solutions of ﬁetaphésphoric and oxalic acids, the former
being the epreferred ong iﬂ'mosﬁ of the published - papers
reQiewed. It id claimed that it is an e?%ectivé inhibitor of
the ascorbic acid oxidase activity aﬁd'an‘e¥¥iciant protein
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precipitant, useful in the extract clavification. Oxalic
acid shows these properties bﬁt it is nqt as ef&icient..as
metapEosphoric acid as a protein précipitant agent
Considering that the products analssedﬂ in the present
inve;tigation have a low protein content this limitation can
be disvegarded.

Oxalic acid has besn Satisfécforila used for the
determination of vitamin C when wodel systems  are
studied(?,i@i. 4 few papers have described the use of
akalic‘a;id solution as an extvactant agent, nevertheless,
neither Jjustification por comparison with metaphosphoric
acid solution has been \made(ii.18.13,i4:15,16,17.18;1?.26,‘
243 . : - . : v

The objective ﬁf this study was to compare the
efficiency of oxalic acid solution as an extvactant agent in
comparison with the metaphosphoric acid solution. The
déterminations were carriéd out in raw and cacked

vegetables.

MATERIAL AND METHODS
The vegetables selected for the . study were:
broccoli, greén pepper, potato, cauliflower, cabbage, and

green collard. In all cases fresh, unwilted vegetables of
the best quality obtainable were purchased from local

markets in amounts that made possible an uniform sample for
) each procedure tested. All the vegetables were cleaned,
washed and rinsed with distilled water. .

The samples faken for direct analysis and those
used Ffor cocking WETE as hpmogeneous as possible, being
selected morphnlogicallﬁ similar pieces. Sampleé were cooked
in 100 ml of distilled water for 20 minutes. Immediately
after cutting and weighing the samples were dip into boiling

water contained in a pyrex beaker.

After cooking the vegetables wereg drained and the
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volumes of liquid were measured and recorded Th1s was
+Q110wed by homogen1z¢t10n of 25 grams sample with S0 gfams
of extractant solution (oxalic acid E% and metaphosphoric,
.acid 3%) in a waring blender for approximately 2 minutes. An
’ aliquaf 0% i@ grams was taken and Jiluted to 5@ ml with the
extractant solution in a §01umetric fIask.. From this an
aliquot of convenient volume was taken for the titr;tion
thh a2, 6~d1chloraphenol1nd09henol 0.01%. A mudx?;catxon V of
the tltratzon method{(2}) was carried out by using a more
diluted E,&ﬂdichlarﬁphennl1ndophenol solution (0.01%). 4The
titFatinn end point was detected vi;uailg; All thé aﬁélgses

were conducted in triplicated samples.

RESULTS AND DISCUSSION
The ﬁnls visualized difference bet@een ‘the
extracts obtained with the two acids (metaphodsphoric and
- oxalic) was bthe colbr and a turbid apﬁégréﬁce of the 'oxalic
acid extracts. These obssrvatidns are summarized in Table 1.

TakLE 1. 'ﬁppearance of the extracts obtained : with
metaphosphor1c and oxalic aclds

Hetaphoapho11c Oxalic
VEGETABLE acid . ‘acid
Broccoli’ light green, . dark green,
E ’ transparent © turbid
Breen pepper light green, dark green,
: " trangparent turbid
Fotato ] whitish, yellowish,
. transparent slightly turbxd
Cauliflower whitish, yellowish,
) Ltransparent slightly turbid
Cabbage 9yellowish, sellow,
i transparent - : . turbid
Green collard’ light yellow, greenish,
' transparent 4 tirbid
To avoid any difficulty  in - visualizing the

titration end point the extracts were diluted (1:30). At

this dilution the color and turbidity did not interfere with

the " titvation. ‘Horeover, it was found that the sample
£ 3 3

dilution to 5¢ ml made the extract filtration quite easy. &
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19 grams aliqgot was used, but when the vitamin C cantenf s
low an amountbu? 20-3% avams is sufficient .

After cooking it was easier to filtrate the oka!xc
aci& extract than the metaphosphoric one, especially  for

ipotato. broccoli and cauliflower.

The end point of the £,é6-dichlorophenolindophenol
titration is visualized< vhen the solutign calor changes
from colorless to pink. Due to the selected procedure where
the Bémples are already diluted we choose a mére  éilﬁled
solution of 2,6~dichlorophenalindophenol (@.01X) than the
recommended by AGAC (2)(0.025%). ' 7

" As far as stability is  concerned, metaphbsphoric
acid is cvonsidered as npot so stable, making necessary the
preparation of a new éqlution_everu week (33 Dxalicv'acid
solation, stable for several weeks‘has,to be kept in.>the
dark to avoid pervoxide formation which will destrqﬁ,,the
vitamis. If was oﬁserved that if stored for short periods
none of the solutions (metaphosphoric acid Sxi and oxalic
acid 2%) changed when kept in the refrigerator. After A ten
qaas. period the metaphosphoric acid éolution' showed: some
change, while the oxalic acid solution remained un;ﬁaﬁged;.

“ Accarding to the literature ?he-'. acids
cancenfraﬁion varies in the ranée of ©.5-2%. Oxalic Qcid
éulufion in %' concentration of 2% was tested and it  was
stable -and efficient. as an extractanf agent. Ho vitaﬁin
Ipéseﬁ were detected even if the solution is kept at voom -
temperature for several hours, which reéresents a
" convenience, especially when many samplies have ta be
analyzed. We also found thaf it‘uas not necessary to ﬁeep an
innerte atmosphere during the extraction prnced&re(éi).
As ghoﬁn in Table 2, when oxalic acid was used
Higﬁer" values yere' ohtaiﬁed than those ~ for  the
metaphosphoric acid; but, sometimes, this tendency was

reversed. Statistical analysis of variance showed that no
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cignificant differences (F)@.0%) (22) were found.

| Dug data - chows that is per¥éct15 viable the use of
£xalid acid, which Can replace efficiently the
metaphasphoric acid, being less expensive and showing =a
dreater stability It can be sugges{ed as an extractant
salution of choice, st least to determine vitamin C in  the
vegetables selected for this study. We think that would be
intergsting to test the applicahilitg of oxalic acid
so]ution_&o determine vitamin C in other vegetables.
TABLE 2. Vitamin C content of vaw and cooked vegetables

extracted with metaphosphoric and oxalic acid
solutions {(mg vitamin C/7190 grams sample) . #

Oxalic acid Metaphosphovic
VEGETAERLE - _. acid
X & X -3

Evoccoli Raw 105.9241 (2.32) ii2 .50 (i.74}
Cooked 47 .99 (1.74) 099.21 (1.93)
Green pepper Raw 129.42 (1.87) i .92 (1.84)
Cooked B83.57 (i.24) 8%.08 (1.32)
Fotato Raw 13.81 (20.89) i0.22 (0.73>
Cooked 8.32 (0.45) - 7.56 (2.36)
Cavliflower Raw tig. &7 (3.43) 113.50 (1.6}
Cooked 446,465 (1.53) 54.07 (1.957
Cabbage Raw 65.51 (1.54) 78.20 (1.83)
- Cooked 20.7% (1.38) 25.8¢ (1.8@)
Green collavd Raw 126.56 (2.39) i36.44 (2.53)
Cooked 49 .13 {1.43) 31.22 (1.346)

% Ho signi?icant difference (F20.95) between the means were
detected.
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