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Abstract

The excessive consumption of Yaji and its additives in Nigeria has raised a growing concern especially as it remains the sauce for the meat delicacy
called ‘Suya’, leaving the liver, the main organ of metabolism at risk. This six-week study was designed to assess the effects of Yaji and its additives on
Liver Profile of adult albino Wistar rats. The animal subjects(40) were divided into four groups (A-D) of two (2) subgroups (n=5). The first three
weeks served as the acute treatment period (B1 D1), while the first and second three weeks (six weeks) served as the chronic treatment period (B2
D2).At the end of each three weeks, blood samples were collected and enzyme activities of serum AST, ALT, ALP, and GGT, levels of TP, ALB and
GLO were assayed by colorimetric methods. The results showed that in the acute treatment period (3 weeks duration), serum AST, ALP, GGT activities
were significantly increased (p< 0.05) in group D1 (AST and GGT), and in all the groups (ALP) while there was a non-significant increase (p>0.05) in
serum ALT activity of the other groups, also the total protein, albumin and globulin levels were significantly increased (p< 0.05) in all the groups when
compared with the respective controls. Furthermore, the chronic treatment period (6 weeks duration), the serum AST and ALT activities were
significantly increased (p<0.05) in group C2 and D2 (AST) and in group D2 (ALT). The ALP activity was significant (p<0.05) in all the groups, while
the GGT was increased significantly (p< 0.05) in group B2. However, no significant changes were observed in the total protein, albumin and globulin
levels. It was concluded from this study that Yaji is dosage and duration dependent (3 and 6 weeks duration), has the potentials to induce liver damage

considering the changes in serum activities of the liver enzymes. Therefore, its consumption should be controlled.

INTRODUCTION

For decades, food additives have remained a major
constituent of our diets, despite the controversies about
the risks and benefits of additives coupled with their known
hazardous effects *' . In Nigeria, one of such commonly
consumed food items with several spices and additives is the Suya
meat sauce called .

Yaji is a complex mixture of groundnut cake powder,
additives, spices and salt . The spices in it are ginger, cloves, red
pepper, and black pepper ¥ . These spices contain gingerol |
eugenol "', capsaicin and piperine ¥ as active components
respectively. The other three constituents: white magi (or
Ajinomoto), salt and groundnut cake powder, contain
monosodium glutamate ", sodium chloride "” and oil """ as active
components respectively.Historically, the name 'Yaji’ was an
adaptation of the name of a 14th century Hausa ruler called “Yaji
(meaning the 'hot one')” . Considering the chemical potentials of
its constituents, particularly in combination, there is indeed a
growing concern about its excessive consumption especially as it
remains the sauce for the meat delicacy called 'Suya’ . "™
described Suya as a mass consumer fast food whose preparation
and sales along streets are usually not done under strict hygienic
conditions because they are still done locally. Moreover, many
young men and ladies including children show great appetite for
Suya and Yaji due to its pleasant taste and they strive hard to buy
Suya. This trend amongst the young, agrees with the findings of "
that: “habits are generally strong for animal foods but are more
flexible for other foods”. Thus, fears have been expressed with
regard to the excessive consumption of Yaji, especially, the non-
standardized mode of production, the high consumption rate, the

large consuming population, and the possibility of contaminants
131

like aflatoxin ™.

In fact, there is documented evidence that these active
components have excitotoxic, apoptotic and tumourigenic
potentials " **. Also the effects of Yaji spices on the histology of
the liver of adult rabbits have been reported. The histological
observations presented necrosis of the liver hepatocytes and
therefore initiates acute hepatitis ' .Along this line of thought
therefore, the aim of this study is to assess the effect of Yaji on
liver profile of adult albino Wistar rats as research models.

MATERIALSAND METHODS

Experimental Animals/Housing Conditions:40 Adult
Albino Wistar rats of comparable weight (150 to 300g) were
bought from the animal farm, Anthonio Services Nigeria,
Ekpoma, Edo State and moved to the experimental Laboratory
Anthonio Research Center at No. 40, Ujoelen Extension,
Ekpoma, where they were allowed to acclimatize for three weeks.
During the period of acclimatization, the rats were fed with
growers mash (25kg) daily from Grand Cereals limited, a
subsidiary of UAC of Nigeria Plc, km 17, Zawan Roundabout Jos,
Plateau State, and water ad libitum. The animals were kept in wire
cages with tripod that separates the animals from its faeces to
prevent contamination and were also maintained and utilized in
accordance with the standard guide for the care and use of
laboratory animals "' .

Groupings/Substance Administration: The experimental
animals were divided into four groups (A, B, C and D), using 4 big
cages, (N=40) each group has 2 subgroup, that is group A
(subgroup A1 and A2), group B (subgroup B1 and B2), group C

258



Asian J. Biol. Life Sci. | Sep-Dec 2013 | Vol-2 | Issue-3

(subgroup C1 and C2) and group D (subgroup D1 and D2), each
group has a total of 10 rats, with n=5 in each subgroup. The first
subgroup (A1, B1, C1 and D1) represent the acute treatment
period (3 weeks), while the second subgroup (A2, B2, C2 and D2)
continued for the remaining 3 weeks as the chronic treatment
period (6 weeks). Group A (Al and A2) served as the control,
while groups B-D (B1, C1, Dland B2, C2, D2) served as the test
groups for the 3 and 6 weeks respectively.

The rats were weighed before the administration of the spices
and just before they were sacrificed. The spices were given orally
each day between 8am 10am at different dosage and duration as
follows:

Group A (n=10)

e Subgroup Al (n=5) received 100g of growers' mash only
for 3 weeks.

o Subgroup A2 (n=5)received 50g of growers' mash only for
the remaining 3 weeks (6 weeks).

Group B (n=10)

e Subgroup B1 (n=5) received 20g of Yaji plus 80g of
growers' mash for 3 weeks.

e Subgroup B2 (n=5) received 10g of Yaji plus 40g of
growers' mash for the remaining 3 weeks (6 weeks).

Group C (n=10)

e Subgroup Cl1 (n=5) received 40g of Yaji plus 60g of
growers' mash for 3 weeks

e Subgroup C2 (n=5) received 20g of Yaji plus 30g of
growers' mash for the remaining 3 weeks (6 weeks).

Group D (n=10)

e Subgroup D1 (n=5) received 60g of Yaji plus 40g of
growers' mash for 3 weeks

e Subgroup D2 (n=5) received 30g of Yaji plus 20g of
growers' mash for the remaining 3 weeks (6 weeks).

Water was also given ad libitum during the period. Test feed
was produced by mixing appropriate quantities of Yaji species and
feed with sprinkles of water to form a paste.

Study Duration: The animal's acclimatization, ingredients
procurement/Yaji production, actual animal experiment and
chemical analysis lasted for a period of five months. The Yaji
sample was administered to the test animals for periods of 3
weeks and 6 weeks, respectively.

Substance of study: Normally, the production of Yaji is not
standardized as regard the quantities of each ingredient used.
However, for this study the mixture preparation was as
represented by “” . The measured quantities include: Ajinomoto
(150 g), black pepper (30 g), clove (39g), ginger (78 g), and
groundnut cake powder (230 g), red pepper (22 g) and salt (100 g).
The total weight of these constituents summed up to 649 g. The
constituents were purchased at Hausa quarters, Ekpoma Market,
Edo State, and at Nkpor Market, Onitsha, Anambra Sate, Nigeria,
and subsequently mixed together in powdery forms as directed by
the dealers.

Sample collection: Five milliliters of blood samples were
collected from the rats at the end of 3 and 6 weeks under mild
anesthesia using chloroform, from the jugular vein and dispensed

into lithium heparin and EDTA containers labelled appropriately.
This was centrifuged at 3000rpm for Sminutes and the plasma
separated and stored at-20°C for subsequent analysis.

Sample analysis/Methods: The aminotransferases (AST and
ALT), alkaline phosphatase (ALP) and Gamma-
glutamyltransferase (GGT) activities in the samples were
estimated by the method described by * , and IFCC. Total
protein level was estimated using the Biuret method by ** |
Albumin level using the Bromocresol green (BCG) method
described by *, while Globulin level was estimated indirectly by
subtracting the albumin concentration from total protein
concentration ™ .

Statistical analysis: The results obtained were expressed as
mean + SD. The statistical analysis was performed using the one
way ANOVA (LSD) of SPSS version 17. The comparison was
done at 95% confidence level and values p<0.05 were considered
statistically significant.

RESULTS

The results for the acute treatment period (3 weeks duration)
showed a progressive increase in the serum AST activity,
however, was significant (p<0.05) only in group D. Also, there
was a significant (P<0.05) progressive increase in serum ALP
activity in all the groups, while GGT activity increases but was
significant (p<0.05) in group D. Furthermore, levels of TP
increased significantly (P<0.05) in all the groups,except for group
C that posted a non-significant decrease in ALB level (p>0.05),
groups B and D posted a significant increase (p<0.05).Globulin
(GLO) level was found to increase progressively, but was
significant (p<0.05) in groups C and D. However, Yaji did not
cause any significant change in the activity of serum ALT even
though there was a progressive increase as compared to controls
(see Table 1).

In the chronic treatment period (6 weeks duration), the results
showed a progressive increase in serum AST and ALT activities
which was significant (p< 0.05) in group D respectively. In
addition, serum ALP activity was significantly increased
(P<0.05) in all the groups, while serum GGT activity was
significantly increased (p<0.05) only in group B. Finally, Yaji did
not cause any statistically significant difference in the levels of
TP, ALB and GLO in this stage but there were progressive high
levels except for groups B and C that showed a decrease in GLO
level (Table 2).

DISCUSSION

The results of this study showed Yaji to induce variations in
liver enzymes activities and by implication liver function in a
dosage and duration fashion.

In the acute treatment period (3 weeks duration), the observed
significant difference in the AST activity as compared with
control suggests liver injury, increase serum activity generally
indicates enzyme leakage from the cytoplasm and mitochondria
as a result of tissue damage ®” ,and possible cardiac insult, since
AST was defined as a bio-chemical marker for the diagnosis of
acute myocardial infarction ™",

This contradicts the earlier report by *” , considering the
carcinogenic and neurotoxic effect of groundnut cake; which is
predicated upon the fact that dietary oil rich in polyunsaturated
fatty acids is susceptible to oxidative changes during use like
frying as in fried ground cake powder in Yaji *” resulting in the
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Table 1. Serum AST, ALT, ALP, GGT activities, levels of TP, ALB, and GLO in tests of the acute treatment period (3weeks

duration) compared with controls.

TEST GROUPS
PARAMETERS CONTROL B C D
(n=3) (n=3) (n=5) (n=5)

AST (U/L) 45.50=16.96 49 40+23.83 57.29£9 85 71.55+15.29°
ALT (U/L) 12.44+5,01 13.56+4.68 22.37+18.87 22.89+10.58
ALP (U/L) 73.00=15.13 116.6+10.81" 132.40+73.93° 133.80+15.88"
GGT (U/L) 2.22=1.55 4.2241.39 5.504£3.59 6.80+4.40°
TP(g/dl) 67.83+4.84 75.01£3.80" 75.37+£3.74° 79.71£7.53"
ALB(g/dl) 36.08+2.96 41.16+1,93° 36.90+1.77 41,1443 56*
GLO(g/dl) 31,75+3.39 33.85+1.58 38.47+5.10° 38.57+5.42*

Table 2. SSerum AST, ALT, ALP, GGT activities, levels of TP, ALB, and GLO in tests of the chronic treatment period

Values of the test groups with superscript (a) are significant (p<0.05) as compared with control

(6weeks duration) compared with controls.

TEST GROUPS
PARAMETERS CONTROL B C D
(n=5) (n=5) (n=5) (n=5)

AST (U/L) 50.51=14.44 65.80+23.79 72.36+16.75° 79.94=17.40°
ALT (U/L) 15.45+6.55 20.80£7.76 22.67£8.41 28.79+7.29°
ALP (U/L) 80.80=32.81 120.20+18.42° 136.00+20.49" 40.08+16.36"
GGT (U/L) 2.70=2.24 6.68+2.63" 3.92+1.76 3.38+£0.91
TP(g/dl) 76.59+4.68 75.21+1.47 74.64+12.04 84.17£10.17
ALB(g/dl) 40.72+1.83 42.95+4.56 40.94+6.39 38.59+£5.50
GLO(g/dl) 35.87+£4.85 32.26+4 .87 33.70+£6.70 43.58+10.47

Values of the test groups with superscript (a) are significant (p<0.05) as compared with control

formation of peroxides, aldehydes, ketones, aldehydroesters and
ozonides known to be injurious to the cardiac cells "' ,also black
pepper and monosodium glutamate in Ajinomoto in agreement
with the earlier report of ™ and ', the high salt intake increases

39]

the risk ofhigh blood pressure ™",

The significant difference in the levels of ALP of all the
groups as compared with the control indicated liver and bone
diseases. ' reported that an elevation in serum ALP activity
commonly originate from the liver and bone, in liver disease
involving cholestasis of both intra and extra hepatic origin, an
increase ALP is observed, and also in other causes of hepatic
infiltration. Moderate elevation in liver enzymes is usually an

indication of liver cirrhosis with some hepatitis as a result of toxic
substances " . Also, the significant difference in the GGT level of
group D as compared with control suggests hepatobiliary disease
¥ GGT is the most sensitive enzymatic indicator of
hepatobiliary disease available. It is highest in cases of
intrahepatic or posthepatic biliary obstruction * Furthermore,
the observed significant changes of TP in all the groups, ALB
levels in groups B and D and GLO levels in groups C and D as
compared with their respective controls are indications of a non-
prolonged dehydration as stated by " that hyperalbuminaemia,
an indicative of high levels of total protein is almost always
caused by dehydration. The results obtained in the chronic
treatment period (6 weeks duration) showed a significant
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difference in the AST activity of groups C and D which confirm
the assertion of liver and cardiac assaults in the acute treatment
period. This period likewise showed a significant difference in the
ALT activity of group D as compared with control which also
points to liver damage " .ALT rises dramatically in acute liver
damage, such as viral hepatitis or paracetamol (acetaminophen)
overdose . Several drugs elevate ALT levels; for example, " .
This implicates ginger “" , red pepper ", and clove “” ™ " that
possess properties as these drugs. This was not seen in the acute
treatment period probably due to the study duration and dosage.

The ALP activity showed also a significant increase in all the
groups, a confirmation of hepatic and bone disorder in the acute
treatment period which progresses for a prolonged duration and
dosage. However, the decrease in the levels of TP, ALB and GLO
in this period is an indication of liver injury when the fact of *" , is
considered, that in cirrhosis, hepatic synthesis of albumin
decreases. By implication, the reduction in the levels of albumin,
total proteins and globulin with chronic ingestion of Yaji may
signify cirrhosis of the liver.

These changes and variations in liver enzymes activities are
notunexpected considering the fact that the liver is involved in the
metabolism of substances ingested by man *” . Considering the
changes in enzyme markers and liver proteins, this study
therefore agrees with the earlier reports by **" | and ', that the
excessive consumption of Yaji induce some lymphoid follicular
aggregation in portal tracts, ballooning degeneration of
hepatocytes and patchy necrosis of hepatocytes which are
symptoms of acute hepatitis, such occurrence is accompanied by
marked elevation of AST and ALT "¥ as observed in this study.
The broad groups of drugs and other substances that are capable
of inducing such a liver damage includes: ethanol, steroids,
psychotropic agents, analgesic, anti-inflammatory agents, anti-
convulsants, anti-metabolites and immunosuppressive drugs,
antibiotics, anesthetic agents, drugs used in the treatment of
diabetes mellitus, endocrine disorders and cardiovascular
disorders, industrial agents and toxins " . Incidentally, the spices
under study have been found to have steroidal contents as found in
red pepper and black pepper ™ ; as anti-inflammatory agent as
found in clove ' ; as an antibiotic as found in red pepper “*'; with
antitumorigenic, hypoglycaemic effects, analgesic properties and
in the treatment of cardiovascular disorders as found in ginger
Br41382] for prevention of toxicity from environmental pollutants
like carbon tetrachloride, digestive tracts cancer and joint
inflammation as in the case of eugenol of cloves ' . These
scientific evidences shows that the spices under study possess
some chemical and pharmacological properties similar to the
classes of drugs that are capable of inducing liver damage and
thus, explains their capability to effect the histological changes
observed. Hence, the biochemical results of this study are highly
justified.

Worthy of note in this study, is the dose and duration
dependent effect of Yaji considering the changes in the acute and
chronic treatment periods which are in line with previous studies
by 5 and " that the effects of Yaji are dosage and duration
dependent.

CONCLUSION

Conclusively, the findings of this study suggest that Yaji has
the potentials to induce liver damage in a dose and duration
dependent fashion, considering the changes in serum activities of
AST, ALT, ALP, GGT, and levels of TP, ALB and GLO during the

3 and 6 weeks durations.
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