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ABSTRACT

f  The content of mtrate,pitrite and Vitami :

'fﬂﬁhvegetab]es WErs de@erm1nedf The levels 32 gilgaglexgcesggp;ej of
\3wpmnrecommended in six of the vegetables, namely: Celosia s . E tuca
{ ativa, pmaranthus hybridus, Brassica oleracea variety aCephalap’Tg?fnﬂ,ﬁ
;:§f§ﬁnaC1a,gl§[§EEE- Minute quantities of nitrite were detected Tn
| plosTa sp and ZALCUS carota. With accompanying high concentration of

{ i ¢ (a reducing agent] present in Celosia sp, this vegetable may be
{ iptential source of nitrite in foods. "Effect of cooking caused less -
} tin 25% reduction 1n nitrate-nitrite content of the vegetables.

- r. .
| when an in vitro test of methemoglobin formation was carried out
{ iith extract From the samples, modified hemoglobin formed paralleled
| ntent -of nitrate in the vegetables. It is suggested that caution myst
! keercised in the use of some of these vegetables in infant foods as
fiep may contribute to induction of methemoglobin.

INTRODUCTION

The hazards associated with nitrate-nitrite in the environment have
ber reviewed (1 - 4). Although nitrate as such does not constitute a
nfﬂﬁ'there exists the possibility of conversion 0? nitrates to
itrites (5) which can in turn serve as precursors of carcinogenic
nn““”Mgeg (6). The main hazard associated with nitrate in foods is

enoglobinemia in infants (7)
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Recently, the mitrate-nigpigy ;o SOMe cepeg

. orted (10). Howayer als and papy
qeria Was repot ; OFs SUCh stydias 1 ol
vege'tables USEdfd-lér'ng WEgmng and rehabilitat:'gf, 22"‘* ?ot be

e objective of this s.tu.‘y 1s to determ1ne the pi to nourished
lgcompanying vitamin C,which may gapnye i

- Onjuictign i Erite an

nces o caMVert nitrate to nygejyq.scMuNction with gtpep

sub:t?s extended to the determinatio, gf 1" S0me of these Vegetah
yegetables in the formation of pq

themog]obin,

{
METHODS
(a) Preparation of samples,

i ol L sh from the University of genip ¢

project (a proJECt,EStab]‘shEd.tO grow local vegetables with modgr‘narm 1
techniques of farming and application of fertilizers) in the morning ang
stored in cellophane bags prior tq det

ermination an the same day.

The bulk sample in each “ase was divided into three parts. Each
sub-sample of 109 was homogenized with pom of distilled water an
made up to 200ml -in a standard flask, The flask was quickly immersed in
a water-bath (80°C). and held for 10 minytes, The resulting extract ‘was
passed through a column of

umn of aluminjum oxide to remove the pigments and
then filtered through No. 41 whatman paper for analyses. ‘

(b) Estimation of Nitrate-nitrite and Vitamin C. ‘

The method based op reduction of nitrate to
followed by. the formation of a diazo com . A
N-1-napthyl-ethylenediamine introduced by E1liot and Porter an for
nitrate in bacon and Tater modified for determination of nitrate in
vegetables by Kenny-and Walshe (12) was used. T?_:g nitrite due.to the
reduction of nitrate was calculated by substracting the determination
done without reduction on some of the same sample.

nitrite with cadmium .
pound with sulfanilic acid ang

‘

The procedure for the determination-of ascorbic acid (Vitamin C)
- Was by Wahba et al (13).

, t of cooking on nitrate-nitritg. fresh
For the study of the effec led and parts were boiled in
sub-sampled and p L
nitrite. ’

(¢} In vitro methemoglobin formation.

- i i nin
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-tggtz?grgzg 22ﬁtgziegagnreduced-‘ to nitrite W
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i : Number of Range Mean
# smple v sample {ppm) (ppm) A
S PO 500 - 673 568 3
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amount. InSiénificant quantit;

. AR ' ' les of
: (15,7ppm) and Daucys Larota (12_5ppm)i11trite were detecteq in te] PR
Table 2 shows the yi tamin ¢ cop , ==10sia gp .

jevel of vitamin C was Lent of the g

detected
ere estim ; n Celosj €getables ey '
IeggiE 88 ted in other vegetspracs, 1St relatiyen, 't o
o i ) n trate cOntent
! Table 2: Vitamin C content 1y Vegetahes " | ‘
| — !
Sample Number of ~&‘__”"“"““---___‘~

Range
" M
. ample (mg/100q) (mg/$889) el

Celosia sp \\\M\\\

3
. 130 - 176 . 158 30
Lactuca sativa . 3 16 - 2
fh hybrid “ 2 "
Amaranthus hybridus 3 i '
: 30 48 38 47 j
Brassica oleracea '
variety acephala 3 3. 32 27 % 3
Talinum triangulare 3 a7 - 51 - 49. : 8‘
~spinacia oleracea 3 61 - 67 65 5 ]
‘ - 3 ’{.; N » . . ;‘v
Daucus carota 3 21-29 . .24 T YR
‘Veronica sp ' L3 80 - 83 g2 4 }
Brassica oleracea 3 41 - 59 48 ' "‘33 | 1
Corchorus olitorus 3 69 - 74 71 7
Telefaris sp 3 48 - 56 52 15
It is as well that, except for Celosia sp, all other vegetables with
high nitrate content have low vitamin C. Storage of vegetables with high

' reducipg s jtamin C is a naturally occuring reducing agent) and
igh lége]uggtz?gsztgvmaybring about a quantitative conversion of nitrate -
Y nitrite. Such vegetables may then become unsafe for u;ebmpaqﬁ?t

foods.” Redyctive conversion for Spi'"@Ch,has.bee;"]reg’,"rge a‘n?il Da:ucu sps

(17). Perhaps the trace amounts of mtr}:? ;nr_ggagz_i%n P and Daucus

f@rota represent the product of such fnitial reduction.

Table 3 shows that less than a 253 of the "‘::"gtg i:dt]zggsguglggent :
s00king, although cooking may serve to de‘strZ)t’h:“;yrof nitrate reduction
1 fresh vegetables, thereby ehmmatmg ap s
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1as ar :
(18)ipie OVersion ype:

"M Vegetap)

//— Nitram
—"Tite (oo

ol Cooked
‘Samp _ - . 3 ) % loss of
st <P - #3 s
Jnthus hybridus . - 466 555

Ll | 190 - 16
Jerofii=—= _ 20

v -0 .

b 100“C for 30 minutes.

foiled at 1 ‘ | P

' Fig. 1 and Table,4 show the kinetics of methemoglobin formation with -

19 ~acts. In Fig. 1 control experiments run with 0.025M NaNO

vegeta,b:‘:neztg.f 0.4 absorbance unit in 5 minutes, while the extract witﬁ
g a chang ad a similar change (0.37A) in thirty minutes after about an

%:%?5’ :ﬁirty minutes lag period. The kinetics of the other vegetables,

'Fl 6.1. Kinetics of Methemoglobin Formation With Vegetable Extracts.
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.njlar activity Curves which
had SZ';I’at involved a s1r_191e e]ectrWere
steP - n of oxyhemoglobin (19).

on transfe, from nt with ap initia)

Nitrite to the bound

| (min) A/min x 109
contro1-0.025M NaNO, ™ ‘ : —

L 8 S . | . !
pret " g < W |
grassica oleracea | A |
ariety Acepia’s f 0.26 30 ! 0.87
Lactuca s§t1ya 0.5 = N -
SEjnacia oleracea 0.20 o e
Telfaris sp | . 5.0 . B -

! ) -
The steepness of the slope, the initial lag period (figure 1) or
rate of methemoglobin formation per minute (Table 4) woyld therefore
provide @ quantitative assessment of the in vitro capacity of the
vegetables in forming methemoglobin when run and compared with the
appropriate level regarded as unsafe. Celosia sp approached such an
unsafe level, while methemoglobin was-virtually unformed with extract

from Telfaris sp.

This study serves to indicate that nitrate levels in some Nigerian %
vegetables, especially in Celosia sp, Brassica oleragea variety qce_pha]a‘ %
and Lactiuca sativa may warrant periodic monitoring, especially with o
increasing use of fertilizers in the country. Nitrite consumed from all &
sources in Nigeria has not been published, although a recent investigation -3
Was reported on the critical nitrate-nitrite-nitrosamine levels ?\f ?ome p
fernented Nigerian beverages (20). What is currently being soug tths
the reduction in the rate of nitrates-in veggtab]es a:\d ?omt:d dge g;
SQurces thraugh various contracts which provide for ;;tu; ]gl;ures se.
fert”izef‘s: the choice of varieties, preventive hea h lgenbrm sand
plication of relevant technology to enable thechg;?ae(”

0 infants, thys reducing the risk of methemoglobin .
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