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ABSTRACT
Human health is an outcom
Cassava (Manihot esculenta

evaluates the effects of proe
of albino rats, Cassava tubers
Gari. Gari and fish sam
Gari/fish diet regimen.
four diet regimen and acclimatized for a 7-day per
on different diet regim
Result shows that the I
Kokori (37.4%), Diet II]-Kokoringbo
on Diets ITand IV had a negative food
were found in the feed formulation,
ratio varied with the

ens for 13 weeks during which ¢

The levels of toxic
processing method. Examinati

iod on commercial rat feed. The

he body weight and fo
cast percentage weight gain (27.9%)

moso (44,7%) and Diet 1-Ogbomoso (55.3%
utility index and high concentrations ofnjc

eofthetrio of the environment, individual susceptibility and time. Contamination of
) roots by the environment or durin

essing on the level of selected pollut
from Kokori and Ogbomoso we

ples sundried in the vicinities of flared gas were used to produce four nutritionally similar
I'wenty-four, 28-day old male albing rat

8 processing presents health hazards. This study
ants in Gari diet and the effect on selected organs
te varied in the method of processing to produce

s were divided into four 8roups ofsix each 1o fit into

four groups were aflerward placed
od intakes were measureq weekly.
occurs in Diet IV-Kokori/SPDC followed by Diet 11-
) in ascending order, Albino rats
kel, lead, cadmium and chromium

ation of selected organs shows clinical anomalies. The stud
reveals tl%tants load in gari-diet depend on i
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INTRODUCTION

Food chain contamination is
issue because of thejr poten
Dbiosystems through contam;
“air. The main sources of h
are their growth media (1). Several human
activities release lethal concentrations of toxic
components that may impair the ability of individual
organisms to function properly. The status of
human health is determined by a complex

becoming a burning
tial accumulation in
hated water, soil and
€avy metals to crops
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interaction of the trig of theenv
susceptibility and time. Santoy and Gomez (2)
noted that of the trio, only the environment is within
human direct control. Individual susceptibility is an
inherent factor that affects the response of an
individual to an environmental exposure and time
refers to the period of exposure before a factor
manifest, The bioaccumulation of pollutants in food
materials leads to various health consequences,
Wyatt et al., (3) noted that various industriai
activities involving crude oi] are connected to
pollution of the environment with adverse effect
on human health. Oij] spillage causes oxygen
imbalance, displacement of nutrients and

ironment, individual

05



Tiskto humen'health (5): Arelat

“and elevated element concenty

(9) found adaptive thermogen

gritty, starchy staple food with

gisposal. Oke (13) observ

Val, 7' No, | ”

introduction of toxjc substances (4). Plants grown
inapoiluted environment can accumulate 1race
elements at high concentrations, causing a sefious
ionship has been
ement deposition

ations inplants dnd
top soils,.espe_cially-.in cities and in the vicinity of
i >effectof the pollistants

shown between atmospheric e}

_ esis and weiglit Josg
in obese individuals ag a resylt-of pollutants,

One of the wel} kKnowmbenefits of food
processing is the removal of reduction in the

cessing addresses Fogq
toxicology, nutritiona] -quality, and technology as
well as publig health significance of foods. It can
s_igniﬂca’ntl.y reduce the levels gf pollutants and
toxins in-food'malériais_ and makefood fit for humari
cansumption,

culenta) i widely
countries of the world

holds consume a cassava.
based diet at least onceq. day. Gari is 3 granulous

high energy content

form in which cassava is sold jn Nj 3
other African countries (11, 12). Though ¢assava
contains naturaj tox i'cants,_ several pollutants may
be present in it due to ineffective industriat ‘wastes
' ed that the.consumption
Tablet, i Composition '

Diet/Composition

geria.and miany

Diel |
Ogbomoso Processed Cassava tkp) 256
Kokod. Processed Cassava{kg) -
Kokori i0ghomesa Processed Cassava(kg) -
SPDC, Ogulaghs Proce ssed Cassava (kg)
Fish (kg) 08
Grarndint Of b kgj. 056
Yilamin Premi (g) 52

Mineral Premix {g). 28

at Ogbomoso with producyj
Diet 1v (Kekori/SPDCY

SPDC method with produc
-days. '

Processin g:and pollutants i gari

of polluted eassava can lead to health hazards,
Bourdoux (14) detected that symptons of cassava
toxicity may show within four hours of ingestion,
The efficiency of fermentation and caoking ‘in
reducing'levels of pollutants in Cassava products
is known {12, 15, 16). _

This study evaluates the effect of Garj processing
on'the level of selected env_ir_on_mental'pollutants
in the food product and the effect gf the pollutants

on organ” weight and histolo_‘gy of experifmenta]
-animals,

MATERIALS AND METHODS

Sample preparation

Cassava. fubers: collected from twe sampling
sites were varied g the method of processing, The
‘cassava tubers weye peeled, grated and processed
into Gari using the traditiona processing method.

“production pt_:r-.io'd of four days. Diet 1 (.K;.J..koﬁ_)
‘was prepared with cassava. tubers from Kgkori
-and processed at Kokori with

production period of
0MOse) was prepared
Kokari and _pracessed
on period.of four days,
Was prepared with
and processed using,
tion period of three

oneday. Diet i (I{-_Oko_ri!Og__b
with cassava tulsers from

cassava tubers from Kokori

Four diet regimens were developed in'the ratio
indicated in the table below;

DietH " Bietlll D iV
- : - -
1.56 - -
- 2.56. -
- - 2.5
0.2 0.§ 0.3
056 0,56 0.56
52 52 52

28 28 28

4
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Clopunde gf pf

Each formulated g
vartex Mixer to ensure ho

mﬁ_geneity and
thereafter packed, seafed, labeled and kept in
deep freezer,

Feeding Regime
Twenty-fom', 28-day
used for the experiinen

SIX Tats were used ag exter

Diet 11, Diet 111, and Diet
housed in galvanized steel mesh cages. The
laberatory conditions were mailgained at relative
humidity of 50:10%, temperttfure of 22°C+30C
and 12 hoyr light/dark ‘cycle. The rats were
acchimatized forq 7-tay period du
rats were placed o

the four di ﬂ‘erent.;d
was cominugd on
weight and food ;

et fegimens and the fifth gl_'oup
the norma! rat feed. The body
ntakes were measured weekly.

Analytical Procedure

Atthe end of the 13 weeks experimiental feeding
regime, the rats were decapitated by group after
chloroformitreatment in a dessic ' _
assessment. 2.0ml of blgod was collected: from
each rat into. centrifuge tubes placed in ice for
one hour and centrifuged to obtain serum for
analysis _using assay kits obtained from Quinica
Clinica Apliada S.A,

Histdpathulogy

The heart, kidney, ]i_vgr and intestine of ] the

Tats were removed and fixed in 10% bufferad
formalin (pH 7.4). These'tissues-and Ofgans were
sHereafier treated iy graded alcohiol , embedded in
paraffin, sectioned to 5TMy, thick_néss, and
‘stained. with haematoxylin and eosin for light
microscopic enumeration, Autopsy _ﬂn'din_'gs were

carried out on al] the rats.at the ead of the
‘experiment,

Metal analysis

‘A Varian Techron AA-§ Atomic Absorption-

et was thoroughly mixed iri g

15

A 4 o8

‘Spectrometer was used. The:

Teésponse;

'maintain_ecl until a
Temained,
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recorded ona Yoko_gawa 3046 strip-chart recorders

-and on -Hewlett-Packard Model 5050-B printer,
single clement cathode Ja

instruinent'settings for ea

ion and the-gas mixture was

High purity certified feagents wee -used for
analysis. Concentrat
from British Drug Houses {BDH), chemical stock
solutions (1 000mg/Ly of the various elements were
used to make working standard, Doubly distilled
‘water was used to dilute samples ang standards,

Sample Preparation

The.various_samples obtained from the food-and
animal parts were reduced to smalf pieces, dven
dried at 80°C (o constant weight. Each sample was
pulverized in a coffée mixer mill 800°to less than

200 s {<741m) using alumina ceramic cylinders.

Sample digestion for Atomic Absor
Spectography determination

A2.5g ground oven-dried sample was piaced in
a 50cm? long neck digestion flask. 10em? of
concenirated acid mixture was added with
occasional string to obtain a homogenous miktisre
and digested slowly at 70°C using'a hot plate, 5.0
em’ portion of the acid mixture was later added
and the temperature was increased 1o 160°C ang

ppm_x’ima‘te]y 3.0 em? solution

ption

The solution was aliowed 1o cocland few drops
of hydrogen peroxide were added and heated

gently. The heating was continued until the digest

was clear. The final digested solution was
transferred into 50cin® calibrated flasks and diluteqd
to volume with de-iohized water, A blank digest
was carried oid in the same way.

Analysis ;

Aliquots of the digest were analyzed for the trace
elements arid heavy metals by flame Atomic
Ab‘so’r‘_jjtion S___pectropht)tbmetr)? (GBC Avania
version 1.3 1), Copper ‘Was  analyzeq

absorption signa) was.

mps were employed, The
chielement complied with.

ed nitric acid was obtained’
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by using. NBS certified reference materials that
wete-digested toget

her with the samples and
'analyzad..qu'antitative

ly using the same procedure,
Determination of ser

Serum total profei v
method, Inotganic ph
Fiske-8 ubarrow m
method (1 7) was us

UM parametfers

asanalyzed using the Biyret
osphate wag analyzed using
ethod and Modified Faffe
ed in Creatine analysis, Other
ed - were chalesterol, alkalite
mate-oxaloa'cetate-transamiﬂas:c

_ It of the pulp and gari wag
determined by silver nityate titrgttion procedure,

RESULTS AND DISCUSSION

The mean week]
to the diet group.
intake varies signj
The albino Tafs o

Yy food intake of rats according
is presented in Table 2. Food
ficantly across the Diet group.
n Diet IV had the highest food
intake (2] S:.QIﬂ:lS.S'g) Totlovied by Diet 1Tt
(213.06%9.3g), Diet 11 (203.354) .0g) and then
Diet 1(200.89:13 5p) irl descending ofder, There
Was no significant difference (P>0.05) inthe levels

TableZ Weekly Ryog imake(g¥of rats fig on expenmentaldiets

] ) ks
Crou 1 2 :

_obtained for crude

contained identical b

Processing and poikitants in gary

of food intake of the experiienta] animal,
Themean body wej ghtand percentage gain in body
weight according to Diet Broup is presented in Table

3. The least percentage weight gain (27.9%)

oceurs. in Digt [Ve okori/SPDC followed. by Diet -

[I-K okori (37.4%), Diet I!I-Koko_ri!Ogbomoso
(44.7°%) and Diet -Ogbomeso (55.3%) in
ascending order, Djet ] ‘thus: promote highest
perceritage gain in body weight, Comparison of
feed intake with refative Percentage weight shows
that weight gain is not proportionial to the feed intake
in rats fed on Diets [[ang IV. Albino rats on Diets
(Iand [V had a negative food utility index
caleutated as ratio of the average weekly body
weight gain to fosg consumed. Rats on Diets |
and M had a proportional weight gain of 55,30
and 44.7v% respectively relative to. the food
cousumed. The result shows improved food utility
index with reduction in the poliutant level as foung
by Tremblay et al (9.
The proximate composition of the experimentsl
diets (&/100g) is presented in Table 4, The values
protein were not statistically

1 -other. The closeness of the
an indicatian that all the 4 iets
asic food ingredients (P>0.05),

different from eacl
proximate values js

e

. 6 9 83 9 10 ) K I
; DETT 3774 . D 106 T8 193 g [E S X1 256 T H0FT
: =29 2302 ag5p =155 163 EI66 X118 w132 igg g9y 07 %1125 w4 434
DIETH 242 263 1070 w2 aps 1962 1900 253 56 83232 295 2igy 33
26 220 484 ayg 0220 4296 ags  wgy 23 3R #07  wg 10
; DETHL 239 235 WL WS NIE 293 UES 27y A0 2078 234 g ARG Mg
e U6 £20  inmg 306 2179 £720 iy £ %75 17 ¥l 459 By dggy

DETIV. 2018 2167 jo50 103 268

756

_ : . B4 20 my omy  apg 88 A5 psg)
I 2474 218 +nmp igt wien 266 19 476 107 i65  us %155
MWM
Table3: Bady weight (wt) Gaing of tats

B w in__Crin%

o ) )

TEMT 200 284 2 w6 207 ays. A8 14 i KULE I M41 X% 48y o 353
g D32 &322 42 375 290 458  4jgs A2 89 3 24 264 &0 ugg

DETH - 300 292 gy I42  omig |93 26

303 343 w7 oy 374.
#2401 g5

B4 KR W qag 947
L= BT L _
3., 62 1S w7 4 e
HO 8 . 2 a1 w4 _

—
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Ologuinds er s/,

Tabled. Prowm

Lmponents

DIETI _ DIETH DIETH_ DET v
Motsture R 33 34 7
Crude Proein 24 125 126 12.5
Ether Eitragy 9. 9.6 9.5 26
Ash 28 27 . 27
Lmde Fj a8 38 Y

The metal jon comp
and the experimenta]
and 6 respectively.

osition of the feed composite
diets is presented ig Table 5

Tibles. Mineel Composition of Cassavq

ale composition of the experimental diels {g/100g)
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111 has’ signifi
cadmium, nic
resuit of the
method even

cantly (P<0.05) lower.jevels of
kel and manganese probably as g
thorough and prolonged processing.
though it was cultivated in Kokeri.
Diet IV prepared in the SPDC'rﬁethcd contained
significantly high levels of the toxicants though the
Processing period was over three days. Though
significant reduction (P<0.05) inthe concentration
of some toxicarits i bbser\fed.and this' varies. with

and Stoked Fish
Dt T Cotcent mhon i e/ Meda] T e
Zn ol Qo Ni Fe T Ma A Hg
Raw 2363 355 613741503 5333 awmop 48 2501 9,3 33
Casmava 247 193 Hipr 80 w33 1279 ahp 459 Hde 4
Stwoked 109, 544 M5 3074 288 e Z7 3063 B6 5%
Fish 2.2 =11 &, £5, 236 00 46 0 402
Tabisg: Mineral Composition (mg/Ke)-of Formulated Diet . —
Diet  7n Cd Cu Ph Ni Fe Cr ‘Mn As__ Hg.
[ 253.2 321 81.4 1500 2627 1642.7 43 101.5 ND ND
.3 0.7 iy 42 8 £5.2 2213 402 4e3 -
i) 296.8" 51.7 14 L5 562.2 1240.1 26701 6.0 127.2 Tr Tr
+7.7 +i,8 +3 8 48.3 +15.3 2.8, )2 :E36
1! 3487 420 189.4 391 3 80_Q_.9_. 26006 2_!'._[) 92.5 o Tr Tr
=LY 434 169 6.8 14,3 £19.7  £127  gg ¢
IV 7166 48.1 148.2 5334 1360.9 ']35_'1-._2 l69 1152 Tr Tr
. £15.9. +5.6 +2.1 4.3 £17.3 +11.3 1.1 +3.5
ND-Not Determined TrTrace amoiint '

There was a high concentration of nickel, lead,

cadmium and chromiyn, in the raw materials useq
for feed formulation {cassava/fish), The high levels
of these metals can be attributed fo the rearing
environment of the fish (poluted. water bodies in
the Niger Deita region of N_i_geria‘} and
curing sundrying (smoking} in the

£3s. Iron was the predominant

detected in Diet [ whl

“found in Diets 11, I and 1V; this is attributabe to

d by zinc, manganese and

€ only trace amounts was .

the varying source of cassava tubers and diffelfencé_

In processing method.

A comparisgn between Diet T-and 11 that were
processed in Ogbomoso shows that Diet Fhas less
metal concentration because {lie cassava tubers

- were fron the south-west regian, ‘Diets I1, I1] and
1V were high in lead, nicke!, copper and iron, Diet

17

9‘5.0

the processing method, h'igh'leveis oftoxicants are
inherent in the samples frony Kokori.A_lthoug’}i the

high level of the iron couid’

be health promoting but
the inimical effects of the other non-bereficial meta]

has a more. profound effect on. heajth and well
being.

(16.3) had the Jeast PER of 0.9 Diet 1v has a
protein content of 13.8 and PER of L1, This result
shows that fhe degree and dura_tion_ of processing
of cassava products si grificantly affect cither the
bio-availabifity or th bio-utilization of the protein
content, Kinney and Tucker (18) described that
toxicants forms complexes such ag dimmers or
trimers with protein molecules and makes them
resistant 16 digestive enzymes thus reducing the

o
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bio-availabifity of
therefore reduces protein digestibility ang

consequently the'protein quality. Statistical analysis

SNOWs no significant. difference |

of protein content. g PER of Diets ] and I11.

Tehle?. Fogd Intake, Welght Gar n, Priotoin C'onlem-and
Progin Eff tiéney Ratio

Diers Food Intzke Weight Gain.  Protain

PER
{10 days) . {10da Content.

I 134,67 275 150 i1
in 1280 149. 16,3 09
T 2i0 237 140, L7
v 108.0 N EA 138 11

Table8. Weights of ORERNS &5 pereeninge of: Body Wei it

Diel

Aniral  [Gyer weight Kitdney weight.
Group : .

Dill 3w 49706 191a 2 0400
Dietll 259 A3H03 2yap L2304 94540
Dielll 23555 34409 715k L1702 0.45:0,0

SRty 255 egseg. 440500 § J0una 05100

Tegeid. g gant YBW-tereenta e body weighs

CONCLUSION

’I‘he:s_tudy shows that poliutants load in cassava
depend on the environment of cultivation,
Birocessing i effective in reducing the fevels of
these pollutants but effectiveness varies with-periad
and -methad of Drocessing, The adopti'on. of
appropriate timing and method of processing. can
minimize-the'.p(ﬁluiant intakes-and th_erebly increase

the nutrient availability from cassava products, thig
environment influenc

cassava based diets.

215!

Protein. The preseice of toxicants-

between the values.

es the toxicants load in-

5
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