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ABSTRACT 
 
This eight-week study was designed to determine the effects of Yaji and Yaji-additives on 
hematological parameters in adult Wister rats. The animal subjects were divided into five groups 
(A–E) and during the duration of study, group A (control) received 300g of growers mash (GM) 
only, while group B received 237g of GM plus 9g of each of the combined constituents of Yaji. 
Groups C, D and E received 291g of GM plus 9g of salt, monosodium glutamate (MSG) and 
groundnut powder respectively. At the end of each week, blood samples from 3 randomly 
selected rats were collected and analyzed. The first four weeks served as the acute treatment 
period (B1-E1), while both the first and second four-weeks (eight weeks) served as the chronic 
treatment period (B2-E2). The results showed that there was a significant reduction in the PCV 
of groups B1 and C2 (p<0.05) and in the WBC and monocyte counts of group C1 (p<0.05). 
However, no significant changes was observed in the PCV, WBC, and differentials of the other 
groups (p>0.05). It is our opinion therefore, that there is a need to control the quantities of the 
additives in Yaji considering the observed influence of salt in group C. 
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______________________________________________________________________________ 

 
INTRODUCTION 

 
Despite the controversies about the risks and benefits of additives [1-3], coupled with the known 
hazardous effects [4], food additives remain a major constituent of our diets. In Nigeria, one such 
diet is the meat product called Suya. This meat product is served with Yaji-a complex of spices 
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and additives including ginger, cloves, red pepper, black pepper, white-maggi (Ajinomoto), salt, 
and groundnut cake powder. The spices in Yaji contain gingerol [5], eugenol [6], capsaicin [7], 
and piperine [8] as active principle respectively, while the other three constituents - white maggi 
(or Ajinomoto), salt and groundnut cake powder, contain monosodium glutamate (MSG) [9], 
sodium chloride [10] and oil [11] as active principle respectively. 
 
Specifically, the complexity and mass-consumption rate of Yaji have over the years, raised 
concerns about its indiscriminate, unregulated and ‘non-standardized’ production pattern [12-
23], which, by implication, has associated health dangers. Indeed, these issues of concern have 
become the basis of several histological investigations that has exposed the inherent dangers in 
the indiscriminate, unregulated and excessive consumption of Yaji. And yet, several questions on 
the effect of Yaji are still being asked as new lines of thought develop.  
 
Only recently, Akpamu et al [23] reported that an excessive consumption of Yaji has the capacity 
to induce PCV reduction, which in itself, indicates that the consumer’s health and wellbeing are 
compromised considering the clinical significance of PCV. Along this line of thought however, 
only a few literatures have reported the impact of additives on haematological profile even 
though haematological parameters are known to be of clinical significance. This study therefore, 
investigates the effect of acute and chronic oral ingestion of Yaji- additives on basic 
haematological parameters. 

 
MATERIALS AND METHODS 

 
Location and duration of study: This study was conducted in Ekpoma, Edo State, Nigeria with 
rats that were allowed to acclimatize for three weeks. The preliminary studies, animal 
acclimatization, ingredients procurement/Yaji production, actual animal experiment, histological 
processing, microscopy/micrography and evaluation of results, lasted for a period of eleven 
months; while the actual administration of test samples to the test animals lasted eight weeks. 
 
Materials of study: Clove, ginger, red pepper, black pepper, table salt, MSG (white magi or 
Ajinomoto) and groundnut, were purchased dried from Aduwawa market, Benin City; Nigeria. 
The constituents of Yaji and feed (growers mash from Bendel Feeds and Flour Mills, Ewu, Edo 
State) were crushed separately using an electric blender. Measurement of materials was carried 
out using Electric Balance (by Denver Company USA -200398. 1REV.CXP-3000) in the 
diagnostic Laboratory of the Department of Medical Laboratory Science, Ambrose Alli 
University, Ekpoma. 
 
Experimental Rats: Adult rats of an average weight of 188g were procured from the animal 
farm house of the Department of Physiology, College of Medicine, Ambrose Alli University, 
Ekpoma, and moved to the site of the experiment at No. 5B Palmwell Street Ujemen, Ekpoma, 
were they were allowed to acclimatize for three weeks. The animals were separated into five 
groups (A – E) using 5 big cages (n = 24). Group A rats served as the control while group B – E 
served as the test groups. During the period of acclimatization, the rats were fed growers mash 
daily and water was given ad libitum. 
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Administration of test sample: After acclimatization, the rats in each of the groups received as 
follows: Group A (control) received 300g of feed only; B received 237g of feed plus 9g of each 
of the respective constituents of Yaji; C received 291g of feed plus 9g of salt (table salt); D 
received 291g of feed plus 9g of MSG; and E received 291g of feed plus 9g of groundnut daily. 
For the purpose of this study, pellets were produced by mixing respective Yaji constituents with 
the appropriate amount of feed (grower’s mash) via sprinkling water onto the mixture until a 
semisolid paste is formed. The resultant paste was then split into bits and allowed to dry under 
the sun. The total feeding period was eight weeks but substance administration daily, lasted one 
hour (9:00am – 10:00am). 
 
Samples Collection and Analysis: At the end of each week and before the commencement of 
the next feeding week, 3 randomly selected rats were picked for whole blood sample collection. 
This was done using the jugular vein. The collected blood samples were immediately stored in 
sterile bottles containing heparin (an anti-coagulant) pending when hematological analysis is 
done. The resultant mean values were then recorded. The first four weeks served as the acute 
treatment period (B1 – E1), while the first and second four weeks (eight weeks) served as the 
chronic treatment period (B2 – E2). 
 
Packed cell volume (PCV) was estimated by the macrohaematocrit method, WBC counts by the 
visual means of the new improved Neubauer counting chamber using a diluting fluid (Turk’s 
fluid) in a ratio of 1: 20, while differential white blood cell count was carried out using 
Leishman’s stain as described by Dacie and Lewis [24, 25]. 
 
Data analysis: The mean ± S.D was generated using SPSS (version 17) soft ware package and 
the one way ANOVA (LSD) test determined at p< 0.05. 
 

RESULTS 
 

Table 1 summarizes the mean ± Standard deviation for PCV (%). Results for the acute treatment 
period show that except for group E that posted a non-significant increase in PCV (P>0.05), 
group C and D posted a non-significant reduction in PCV (P>0.05), while B posted a significant 
reduction in PCV (P<0.05). For the chronic treatment period, an increase in PCV was observed 
in group B, while groups C, D and E posted a reduction in PCV (P<0.05). Only the reduction in 
C however, was a significant.     
 

Table 1: Effect of acute and chronic oral ingestion of Yaji and its additive on PCV of rats 
 

PCV (%) B C D E 
Control(A) 
Acute  
Chronic 

51.88±3.36 
38.25±18.95* 
54.25±1.71 

51.88±3.36 
50.50±3.42 
44.25±9.54* 

51.88±3.36 
48.00±6.68 
46.75±2.99 

51.88±3.36 
54.00±2.83 
47.75±7.85 

Values are mean ± Standard deviation; B=Yaji; C= Salt; D=MSG; E=G.nut; PCV=Pack Cell Volume; * represent 
p < 0.05 compared with control. 

 
Table 2 and 3 represents the results of WBC and differential WBC counts respectively. There 
were reductions in the WBC count for groups B1-E1, but only the reduction observed for group 
C1 was statistically significant (P<0.5). On the contrary, a non-significant increase in WBC 
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count (P>0.05) was posted for groups B2 – E2 as compared to those of C1–E1 and control (see 
Table 2).      

Table 2: Effect of acute and chronic oral ingestion of Yaji and its additive on WBC of rats 
 

WBC (x103/mm3) B C D E 
Control(A) 
Short term 
Long term 

4.58±2.48 
5.18±0.44 
4.78±.24 

4.58±2.48 
1.13±0.71* 
4.68±0.28 

4.58±2.48 
4.40±0.94 
4.86±0.58 

4.58±2.48 
3.81±0.89 
4.56±0.10 

Values are mean ± Standard deviation; * represent p < 0.05 compared with control. 
 

Table 3: Effect of acute and chronic oral ingestion of Yaji and its additive on differential count of rats 
 

Neu  (%) B C D E 
Control(A) 
Short term 
Long term 

42.50±6.14 
45.50±4.20 
48.00±1.63 

42.50±6.14 
44.755.32 
48.75±1.50 

42.50±6.14 
38.50±12.92 
47.50±3.11 

42.50±6.14 
45.25±10.99 
47.00±2.58 

Lym (%) B C D E 
Control(A) 
Short term 
Long term 

49.75±8.36 
49.75±5.06 
46.25±4.65 

49.75±8.36 
52.00±5.89 
46.00±3.37 

49.75±8.36 
56.75±15.95 
47.50±4.80 

49.75±8.36 
49.50±10.41 
46.50±3.00 

Mon (%) B C D E 
Control(A) 
Short term 
Long term 

7.50±3.59 
4.50±3.79 
5.75±3.69 

7.50±3.59 
3.00±1.83* 
5.00±3.46 

7.50±3.59 
4.50±3.87 
5.00±3.83 

7.50±3.59 
4.50±2.52 
6.50±3.42 

Values are mean ± Standard deviation; Neu = Neutrophils; Lym = Lymphocytes; Mon = Monocytes; * represent p 
< 0.05 compared with control. 

 
As regards the differential WBC count, it was observed that groups B2-E2 posted an increase in 
neutrophil and monocyte counts, but a reduction in lymphocytes count when compared to those 
of C1–E1 and control. These changes were however, not statistically significant (P>0.05), except 
for the reduction in the monocyte count of group C1 (P<0.05) (see Table 3). 
 

DISCUSSION 
 

The findings of this study on the effect of Yaji are in line with earlier reports by Akpamu et al. 
[23] that Yaji has the potential to alter the values of PCV. The observed acute response to oral 
ingestion of Yaji is suggestive of the fact that the constituents of Yaji in combination can induce 
anemia since PCV is an important diagnostic tool used in determining blood loss, health status 
and anemia. On the other hand, the observed chronic response to Yaji ingestion are indicative of 
the fact that the body might have responded to the prolonged effect of Yaji on PCV with the 
appropriate defensive physiological mechanisms.  
 
Furthermore, judging by the observations in group C (group fed salt), one cannot but agree with 
the assertion that high salt (sodium chloride) diets might have adverse effects on the kidneys [26] 
and by implication, distorts its physiological activities. This may explain the observed effect of 
salt intake on PCV as there is evidence that 90% of erythropoietin –the hormone responsible for 
RBC production, is produced by the kidney [27]. 
 
Similarly, the observed changes in groups D1 and D2 (group fed MSG), draws attention to the 
controversies associated with MSG consumption [28]. In fact, it has shown that neonatal MSG 
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can induce a decrease in blood lymphocytes percentage [29], and that prolonged intake of MSG 
administration can induce renal damage [30]. It has also been shown that MSG can significantly 
induce the formation of micro-nucleated polychromatic erythrocytes [31]. Our findings on MSG 
therefore, suggest that MSG has the capability to induce a dosage/duration-dependent 
haematological alteration. 
 
Moreover, the report that MSG induces renal cortical necrosis [32] may explain our finding on 
PCV considering the endocrine role of the kidney in erythropoisis. In addition, the reported 
effect of MSG on the gastro-intestinal tract lining [33], which, by implication, may cause 
distortions in the regulated absorption of minerals and vitamins, might also explain our 
observations on PCV since minerals and vitamins are important for erythropoisis [27, 34]. More 
so, the well known neurotoxic effects of MSG [19-22, 35], may have as well influenced the 
observed changes on PCV, judging by the role of the nervous system on endocrine functions.  
 
Indeed, the observed differences in the PCV, WBC and differential count for group E1 and E2 
suggests that acute ingestion of groundnut suppresses immunity, while chronic ingestion induces 
anemia. Our result however, contradicts those of Ironkwe and Oruwari [36] on the effect of 
peanut oil on hematological parameters, but the probable reason might be the difference in the 
substance of study. Nevertheless, studies on fish have shown that groundnut oil (dietary oil) 
ingestion can induce reductions in haematological parameters [33, 38] and interestingly, there is 
evidence that dietary oils affect vascular wall integrity, which might lead to atherosclerosis as 
well as cardiac complications [39]. 
 
In conclusion, the findings of this study suggest that Yaji-additives have the potential to induce 
anemia in a dosage/duration dependent fashion. Agreed there were variations in the effect of 
Yaji-additives on PCV, the effect of salt however, was more obvious. It is our opinion therefore, 
that there is a need to control the quantities of additives in Yaji particularly the salt content. 
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