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ption of crude o contaminated cassava based rations was evaluated in an animal model
Xperiment. The contents of sofwe cas
between (1

62+0.28 0 0.76+0, | 2995, total
total hy

in cassava) and observed to reduce with

course of the experiment. The most sj

. thlgulﬁnlmunerge_,!_mpse of the rats Wwhich resulted in increased

diagpos§_$J§;|35h_9f_udc oil contaminated foods are con
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ssortment of
lis, phenols,
Is, mercaptan
These. are
1 studies to
ase of these
I sources,
gricultural raw materials and
destroyed fishery resources 3. -

During transpiration, these ¢
gel transferred from the goj]
o the leaves where (he pro

processing consists of oi] and an a
chemicals that include acids, alka
sulphides, hydrocarbons, heavy meta
and other toxjc components (1),
substances that have been proven fron
be carcinogenic in nature (2). The rele

contaminants has polluted wate
contaminated a

hemical pollutants
through xylem cells
cess of food many-
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sava based foods commo

cyanideand 0.1 1+,
drocarbon content ofraw cassava (700,36 X 10-3) ppm

processing, However, values obtai

of this work is that the hyd

rdrocarbons, Tissue d

nly consumed in the sampled

was high (in relation to stang

od-of rats fed on the dies
of rats that died during the
rocarbon probably suppressed

serum alkaline phosphatase levels. Jhis may aid

amage,
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manufacture (photosynthesis) takes place.
Following photosynlhesis, manufactured food and
chemical contaminants are transporte
phloem cells to the various storage or
in the case of cassava are the roots
case of yam, it is the stem.
is the leaf, fruits are forme
items are at the bottom of
later serve as food for other members of the food
chain like rodents, fish and bigger mammals such
as man and other carnivores. In this manner,
pollutants get ansferrec ultimately into human
bodies 'where they could bicaccumulate with
attendant consequenc
manifest as debilita
concomitant reductj
3y,

Information on the e

d via the
gans, which
, and if the
Where the storage site
d. These primary food
the food chain, whiel

es. Such consequences could
ting health Symptoms with
on in average |ife expectancy

xtent of environmental degia-
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ard normally encountere(

oled locations ranged |
0210 0.48+01mg /CNyj 002 DM for fiee cvanide. The *
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degradation appears scanty in fiterature: ‘The few
onies that are.available relate to situations in cliimates
other than the. tropics (4, 5) and lieiice are not
applicable to the Nigerian sitvation. This
effectof large seale canstimption of food processed
from raw matetials. harvested from a crude oj]
poliuted environment in Nigeria has not been
previously studied. " -
Conscquﬁeml)}' it was the-objective of this study

o evaluate the extent tg which cf |

1emical
contaminants idéntified above have impacied on

the food sources available in the endemic areas.
The effects of these contaminants on the levelof

SOME Serum parameters including possible effects.
on some internal organs are also investigated.

" MATERJAL AND METHODS:"

Raw and processed food saimples (fish, cassava,
“garf®, ‘fufu™) were obtained from the sampling
locations not too far from Kokori and Ogulagha,
both locations in Delta State of Nigéria. Sample.
handling procedurés were as. contained in. the

- Directorate of Petroleum (DPR) guidslines,

Where applica ble, samples were processed into
ready to eat foods using food processing
(echnologiesavailable locally. The processed.food
ems were used as rations in an animal mode]
experiinent, The cyanide content of raw cagsava
a-based rations was ag previousjy

deterinined (6).All proXimate determinations were

carried-outin line with ACAC procedure (77,
Feed 'fo.rmutation, determination of f_ee‘ding-
regime and conditions of treatuient conformed to.
standard requirements of the Anrericani Institute
of Nutrition (8), and
Animal Care. Collection of blood: samples,
determination of serum hiochemical p‘arameta'rs:_-
and 1ﬂ§10.pa*th'o'10g.icaf exainination of sectionail
slide§were as described (9). Each histological slide
was. assessed based on the perceived effect of
toxicant chemical on each "very mifd’ (0.1) through
‘moderate” '('0,4) to: ‘extremely severe’ 1,0. The
summaries of the observed pathological findings
are reported. For each determination, mean +

standard deviation were.calculated. Means were

later separated u sing LSD and tested statisticall ¥y

{183

as well as the method of processiy

(obtained by difference) of bound cyanid

the Anierican Sosiety for

-analysis of the different nyarsh -
observed (o be consistent based
" view of the suitability of the tuber «

T
A

Effect of feeding of crude oil-contamingied diet
at'5% significant level.

RESULTS AND DISCUSSION

Cyanide content of-cassava-based experi-
mental diet \

Table 1 presents the analysis of total, bound and
: i‘.ee-cyaﬁidefbontenfs of_c'asshx"*n-nmfs;h,_ used lor
formulation of the experim ental diets. The cassava-
miarsh in the-control diet (Diet]) had less of total
cyanide in relation 1o other.diefs, Diet IV had the
highest value of 0,76 mg/ 100g dry mater). The

Loncentration in diet 111 was close (o that of diet

IV, The trend.in free cyanide conlents ol the diefs
was slightly different. Thougl diet I had the least
value and diet IV the highest, value in diet [1]
more than that in diet 11, The inerease in cyanide
content f'roﬁﬂ dietlto diet IV had ity do with bt

the native cyanide content iy the different samples

g applied.

Teble 1. "Totdl, bound-and frae c.y-:mit‘]c-c_tmlcht:bfcassn:\;a‘
based experimental dizt

Treatment Cyanide con tent. (MgCN 100g Divey

Tolal Free Batul.
Diet] 0.60::0.100 01120020 - 04940 180
‘Diet 0.6920.085 0,192,085 050 20,08
Diet 111 0.72£0.126  0.2240.1 Ib 0500:120
Dietly 0.76£0.12c  0.4820.01¢ 028 2002

Values sie mame ol reficmes +50 Meajs with same enets bon cobann e
rot i icmtdy di Mekent o p<o 0%

Diets T and 111 had the bj g_hes"l concentrations

: g, Th_is_
value was followed by that of diet 1 with diet 1V

_being the least, The amount of frez cyanide
obtained was low for diet 1 ang highest for diat
V. Qsuntokun er al. (10) rem

arked that this amount
was incapable of distarbing both the physiological.
and the biotheniical functions ol the body.

The results obtained frony the cyanide content

saiiples were
on the point of
vhien used as
food. WNormally, cyanideisa constituent of human
blood, dlbeitat Inw co.n‘centrati'oﬁs.'}'QOnToll'L;{'l 03
It has been suggested that at least some of. the
cyanide presént in the bod y comes fronr defense
processes continuousty oceurring in tissues. The'

lethal, dose range fo humans taken by motiis

(7

was -

)




 depicting the level of severity of thie cont

“CHopunide e irf,

0.33:3.5 mg/ kg body weight for a 60kg adult,”

The in ference from heie ig that the cyanide leve;,
apart [tom beiig very low, did nol conitribute any
il'ihihitoj}-"prqpertylo"diei utilization by the animals:

Hydrocarbon Profits of Raw and Processed
Cassava Products :

Tuble 2 prpvidt_:_s'in"_formali'ol'1 on the hy
content of the different cassava
the analysis, Values were-obtained in each case
for both the eontral 4nd two other

drocarbon

locations
ainination.
in all the three samples from nine different
locations including control, location two gave the
highest concentrations for total hydrocarbon, Total
aliphatics and'tofal 'po.ly'aromdticg foltow the same
trend, The observed decr;as_e. in:‘_'gghcentra't' ion wag
in: this order: Cassaya

porridge> gari> raw
cassava, this opder

is in agreement wilh the
processing methods for the production -of each
sample. The tota) hydrocarbon contents. {or both

garri (0.443) dnd cassava porridge (0:192) were
above.the minimal Jevel
nutrition (6). :

Table 2. Hydrocitrhon profile ray

recormunended forruminant

samples used leb"

" to that produced in‘rats follow

daurnal of .Jppf{c:! e Farviraniinentat Seione

ey
P s

bload glucose was the, most promiiient
biochemical cliang_e observed in sera of rals put
onthe varjous diets and might be dug o the aclivity
ol some h_epati'c enzymes (] N 'E,Ieva'u:c_i serunt
cholesterd] observed inthe present study was also
seetiin a 28-day dermal .expoét'i_re study to chemical
toxicants (11). Protein concentration (Tabic 33
showed a.progressive inerease lop
IV considered. Animal in the control
1) demonstrated a lower protein concentration,
The fydrocarbon toxicants might have afféeted
the'tiver to stimulate synthesis of and excreti
protein ifto the sérum, Chueet el (13 rejp
sinilareffect forheavy beilin
produets, In several organs, cell damage was
folioWedfhy release.of a nimber of eyloplasiic
enzymes; into the blood, a phenomenon that
pro.\}fide_s'ih_ﬁ: basis for élinical diggnosis (14). The
marked ‘haemolytic cffeet of crude oil
contaminated dief abserved in {lviss

serum

cach diet {1-
group, (<die

orted

tudyt are similar

heavy gas oil fraction ol cogl liquietaction products
(15). . The inereased toxicity observed in diet 1V

are: probably related to theircontent of higher

and processed eassavd producls

Cissiiva locations  Total  Total ) < Togal il y-
Product 5 bydre-  aliplulies Poly srematiesppo x 10! aronnics
L carthon _ pm x 10" ) _ e
i o D ) ) - ’
] 67580 66960 104 234 186 gap sy
2 036 69082 19 425 3w 047 eay
Crarri C ]
| MIZNGE9LL 129 390 194 g2 pus
_ 2 A75.84  GO0B2 L71 385 257 p43  ysg
Pomidge C - '
| 177.80 43636 199 437 292 .ga0 g7 -
2 192,34 167.23 2.

Lu:u;dl'_hw.:nﬁ;;ljllusc v llivt

124 30y

Blood Chemistry, )

Table 3 presents d ata of soie blood parameters
fot the animals placed on different diets, Elevated
Ic\'?éffs of‘_g!ttcose_,-chol'cstt:r_ol,' and inorganic
phosphate wéte abserved in aniinals sacrificed by
theend of the feeding period, Thi
consislent with work of Poen et al. (.
Administration of Prudhoe Bay Crude gil {PBCY)
onmice for 2 days resulted in an increase in total
lipids and individua
triglycerides and phaosphelipids (12). Inerease in

s observation is.

maphEialoe, 3 Aconaiihaeriv, § Rorens

I lipids such as cholesterol, -

134

body weight; decreased red cells

lydracarbons,

0.5 Jubi

molecular welght-hydrocarbons (16) studied (he
effects of 13 Refinery products. in vais follawing
subcronic dermal exposure and reported deere
and platelet
counts, increased kidiey and liver weight and
increased serunt cholesteral and concluded that
systemic and developmental elTe

Cls Wwere
dependent upon the leve] of polycy

clic aromatic

¢

onol

geoal co-protessin i3

ased

ing exposure to the
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Table 3, Blooy Ehimisiry

“Treaiment Glucose PV T

. (mp/l Geni') {mgf 100ci’
et

162.15" £1 73 d1.25% &1 53

Profein (%)

016

167

Effect of ieedjrig n!‘crudc'o_ii-cm_\l;unih:llgi.l divt

orgafic  Macmoglphin

Ame/i006i’)  (mp/100em’y

‘Choles tml _ In

_ TT0RTT ET BATED 55 R0R] TON9EEE
Divr t 272,90 40.87 3804250 158854507 FI7.89% ) 62 9.91" £1.00 17.93% 45 19
Diet 11 212 84¢ 24,40 393374370 17397 40,09 HMBELL0D g5 1,88 W69 x56)
RV 30957 410,00 40.00"$3.93  18.06° 20,18 30.847°40.52 16104002 1577 kern
Serum gluta nte bx’-a'l.oacdtnic transaminase

and pyruvate (ransaminase SGOT any SGPT),

In order to monitor ihe pathological events
associated with the chemically polluted feeds, four
enzyines Benerally assoejated with pathologica]
derang__en‘wnt"'\{vert; chosen for analysis with a view.
0 studying the sequence of cel] damage. These
enzymes were: SGOT, SGPT, alkaline phos-
phatase, and creatinine (Table 4). The basis of the
cholce of these enzyme ‘magkers (17y was. 1o
assess e extent of injuryand consequéntly
determine their Jovel in bldod serum,

Table 4. Concentea o ofserm ¢ nzymes

R

SCOT

SGET

the-control (Diet 1} these inereases were obséryed
to be significant (P<0.05). Diet 1V had the highest
value while diet i1 the least, This trend w

_ as_s!'.ig,hlly :

different for SGPT, where diet 1|1 had

the lowest
value. IThe mechanisnis by

which these enzyries
arE-p'feée;1t.iz1 high'coneentmi{mm in the biood hag
also b_e%:_n atributed to one i which their membrane
pockets are damaged thereby leading

o abnormal:
amounis being released into the biosd (Mitoma er
E ) -

al,, 1985),

Alaline PASE

. . ALY .

Dictl. " Shorf Temn 18778 187 1-02.68. 46,35 244,17 14,57 L.O1 20,01
Ceantral Long Term 210,41 2456 12808 #6432 28080 %1226 |7 +0.08
Giet 11 Short Temm 277,53 L4615 258,04 1160 39181 212,10 219 £0.44
LongTerm 31638 410:22 291364 15,21 45058 £1436 234 #0.21

Dietty ShortTean  250.72 +5.69 F36,77 4532 45251 &} 1.5 VI8 )

_ long Term  309:60 7 34 180,227,038 52491 %12 52 LI8 6,14
HietIV Short Temy 452,14 20.08 ] ]

e SOORTEM 51096 21107

VAN dre mzmng ol doerm
. aliihnse{IU!.-.S_(_}P’I‘St_:mmp,I
L)

369.06 &
nlkans 50, Shor Ternd wedisy Lo Tom

The mechanism by which these einzymes are

present inhigh concentrations in the blood has also .
been-altributed to ane in which their mémi:ﬁrane
pockets were damaged thereby leading to,
In_hn‘orm_.nl amounts being released iito the blood
(4 8).4tis suggesied lhat_hy_drocarb

on {aliphatic ar
paly

aromatic) interacts via hydrogen boud’
formiation with (je phospholipids b_i-Iaye'rs_ ofthe
fuid mosaie structuie of the membraue, thereby
distupling it '

A peneral neredse was observed it the levels

of SGOT and SGPT _("]"ab!e'4) fordiets I1, 04, and
IV by (e end of the expetiment,

When these -
Values were compared with vahies. obtained for

318,24 a5, 14

utsnze pyarvate Insaminase (1L ALp Alaline

o 45584 a4,y
845 32877 21026
1]-\\1_:!:&‘.5‘, SG_fJT S_en_nu_ghllnam_l_

230 .02
BT 2000

: g’_mah_i::c_t:lv-:smﬁ—
TMhasphass (w/L); Crethink frivudly

Alkaline Phosphatase (ALPY

Significant increases (P<0.08)in serum alkal
ph'cs_plmlase..ac__fivii‘y were observed i
and IV while control diet | gave rel
(Tab'le-4)_. Margin of jncre
Mghest. Similar resuits svor

g
diets 11, 11
atively lowvalye
dse for diet IV was the
) alson hscl:\-'ed_ U1 otier
animals with food réstricticns
caused by cell atrophy. Lower rates were also
observed i bone metabolisim
ryfation and dephesphoryl

and were probably

and in phospho-
alion reactions. Since
these animals. were fed ad ibinun the affents
observed could ot have been due (o

Hale et «l. (20 reported
vitamin D deficiency and dietar

under leeding,
at fat fngestion:
¥ 2 have heep

19
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specific activity of the

V) the detivity of (he: enzyme

up to the 7o week,

(g Bunele er g, -

showincoirelate wilh
Phosphatase activity.
in the small intestine {orabsor
from dietary Phosphate. Alkaline
marker enzyme 7)) s frequer

increasein intestina] alkaling

pliosphatase isa

d;_:l(;:ct_kidnéy.cla_mage (07)and is the st
and earliest indicytor af ch
(21}, Theincreases obsery
these observatigng,

“The increase in serum alkafine

sensitive
anges in liver function
ed were consistent with

be an‘indieation of mjlg hepatic cholestasis (22).
However, (e PRossibility that the inerease in alkaline
phosphatase originated from the bone or infestine
could not_be.excluded. '

Creatinine _ _

Values obtained’ or creat’i-fﬁne
si_gn’if-i;"‘:’én_ﬂly-diI".ﬁil:cn[_,-(_P‘r;'{}'.UjS:j’fvEre
'.UFhwlﬁm‘cﬁo‘ni‘ng ofthe liver (Table 4

» though not

agnosis of chronic renal failure
(23). Based on this, fiicreased ereatinihe (Table 4)
reflects renal 'dam'age__..C-r‘eatinine is tl_le.az‘lhyfdride
of creatine, It ig formed largely in the musc‘i_e"by
the ifreversible and non
Waler from ‘creatine phosphate, Formatish of
crealinine is-_app_aa:_enliy-a.]J__r liminary step required
for the excre(ion of most of tlhe creatine, o
On the other hand, excrelion of protein jg
eurrently one of the more sensitive indices of rena}
dysfunction (23). Thius, Iy
agreement witl repngl damage.

Glucose -6- Phosphatase activity
Table 5 presents data on liver glucose-6-
pliosphatase nativity, A Progréssive increase in

enzyme was observed wilh
dict | as the.contrgl,

that fof animals or il_]&-f_;xpe'rimént_a] diets (dief 1]

per gram fresh
the early stapes
For the control diet, this
mereaseamounted (o 60.68% and | 10,85% in the
" and 14h week respectively. For the test diets,
the increases ‘observed by the 7 week were
44.70% (diet. 1), and. $9.829, (diet I1]). These
reductions ran counter to the sustained increase

weighi of liver increase sharply in

186

ST P T e e

This.enzyme fuiictiong alsp:
ption of phasphate. ‘

itly employed to -

: ® phosphiatass may,

exposure o cryde oil conl
still indicative™

€hzymatic removal of

YPer proteinemia js in

However, it wag abserveq .

to chlorinated hydrooas

(68

Jonm;?_! W dpptiod ane Batvironnwnisal Seiom oy

3

Table 5, G lucose G-plicsphatase aot

——
2

Dig 4T R
b TSI g 24057 2083
1555000 1ggup o 14,47 2006
I L75x002 g7 0027 1362520,14
e 220008 16304015 {yg 4y 20,

* Activiiy per rivn Iresit ok ooy 8 wromaly
fiesh wiqf ver) Vakiey e Weansal'

vity

s 1% [RCECTT IR
LR ki 4% 1)

Exi)_éi'iehc"ed by theanimalg on. tlig control diet,
On the other hand, for animals on dief IV the
margin. of increase by the 70 week awas the fegst
(32.78%). This increase was sign ificantly differem
(P<0.0%) from valties obtained for the otherdiets.
By the 130 week further reduction (19.839%) wus.
cbserved. Hale er af. (2_[)) observed- §imi jar
ihcreas;e in plasma. €nzymes 96 hours. affer
aminated diet

T'here'af;l'era c'iec'liné'\-va__s observid until i reached

a Iowes&: by the | Ithawveek,
The..:’c_[_ecrea

se i activily by ife |0 week
observed wifl

the experiments| animals may be
& or disruplions of microsomui
Nvereeil injury oy

damage arising as o result of the effects of

detergent on liver,
- The mechanism by which tlig tecrense iy activity
occtirred ig likely due to the interaction of the
chemical agents.(in free tadical of ianit fornis)
with membrane phosphol ipids leading to disruptions
ofthe fluid mosaic nature, The resuliani effect iz
the release of this enzyme into the intracéliylar
milley, '

S_ince_‘"g_lllco'se-_(i-pliosle'
theat’:tion_-qfhepato't_ox_ic_
ils activity are regarded as usefy| biothemical index
ofearly taxic liver damage ‘whicly ipso ficto can
alsd be us'e_(_{' as a biomarker gr 'hydi'.oufa rhen
Poisoning. Biochen; ical stuclies lave equalty shown.
that chemical c_oilt§1|11'i'i1a|1i'_s causeinitial changes
in the phospholipid-protein structure of the Jives
cell endoplasmic teticulim.

In man, simifar effects liay
Changes in antipyrene elimi
consistentwith induced met
been detected inman afier

alase s very sensitiveto
chemieals, decreases i

& been noticed.
ratien kinetjes
abolism, however, have

bon ingectic des and
inhalationa) anestheljes;

-.._7_’0

occupational ex posure

o
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CONCLUSIONS

Information so far obt
present méthod of food
not effective iy eng
hydrocarbon louds
For exanmiple, w

ained has shown that the
processing in the area was
uring camplete reduction of
of the common food staples.
hile it was-observed that the total
hy.drocat‘bon' content of cassava reduced with
processing, the values obtained for ‘the
polyaromatic hydrocarbon content of rawcassava
and garri were Notsignificantly different (p <0.05).
Hence there was the need to further improve on
the present method of food processing i the area.

Theidentification of the :‘e’S’id1'_|a{'_00|1c'entrat'i0n_s
of these hydrocarboris, in processed food from this
arca and their effect an sétum bigchemioal
parameters call for the _dﬂ,g;\g‘%
appropiriale food pr_qe.essing'
eliminate his residiial con
.s*;acriﬁc-inglhe-n'u’tricn’l_
sources, '

lechnology that wil]
sentration without
profile.ofthe affected food

- Avother significant fi

nding is that the hydro-.
carbaon, prabably suppres

sed the immune response
which resulted in increased seruym
alkaline phosphatase levels. Thismay aid diagnosis
wlhien crude ol contaminated foods are eensume,
The long eim bivaccumulation effects of some of
these hydrocarboris that escaped food. processing’
uperalions may constitute.serious health probiem.

Although dietary '
cansumption.of these toxicants are stjj| uncertain,
mote especially with research still being
extiapolaled g humans, confirmation of these
through i'm;'lusio_n'0F_spe;_:iﬁc concentrations in the
diets t;)!'}1ighm'-maimnzlis-in Monitoring programmes
should be considered,
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