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Abstract

Phytogenic feed additives (PFAs) have been highlighted to increase animal performance and product quality. However, the
effect of garlic (Allium sativum L), one of such PFAs on the internal egg quality indices of laying hens is less clear. As a result,
this meta-analysis investigated the impact of garlic supplementation on egg yolk weight (EYW) and egg yolk cholesterol
(EYC) content in laying hens. A search carried out in three online databases yielded five hundred and ten studies of which
fifteen passed the predefined selection conditions for the meta-analysis. Inclusion criteria were information on moderator
variables (hen’s age, layer strains, presentation form, treatment duration, inclusion level, and the number of hens used for the
study), and outcome measures (EYW and EYC) with their corresponding measures of variance. All analyses were performed
in OpenMEE software. Results indicate that addition of garlic to layer diets increased EYW by 0.063 g [95% confidence
interval (CI) = 95% CI: -0.051, 0.176] compared to zero, though the difference was not statistically significant. Similarly,
garlic supplementation reduced EYC concentrations by 0.641 mg/g yolk (95% CI: -0.059, -0.424) in comparison with
controls, taking publication bias and heterogeneity into consideration. Subgroup and meta-regression analyses revealed that
modifiers had impact on the results and conclusion. In conclusion, our results suggest that garlic supplementation improved

egg yolk quality parameters in laying hens. © 2022 Friends Science Publishers
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Introduction

The world population is increasing and is expected to
double by 2050 (UN 2013). This calls for an increase in the
supply of animal products to prevent food scarcity in the
future. One such animal product is the egg, which is high in
essential nutrients. However, the consumer’s concerns about
egg consumption are linked to issues such as high
cholesterol and saturated fatty acids content which are risk
factors for the occurrence of cardiovascular diseases (CVD),
diabetes and colon cancer in humans (John et al. 2009).
Besides, eating to satisfy hunger or reduce the incidence of
nutrient deficiency diseases; consumers now regard food as
a vital channel for maintaining good health (Hasler 2000). It
has been recommended that people at high risk of CVD
should limit their cholesterol intake to less than 200 mg/day,
while those at low risk should reduce their cholesterol intake
to a level below 300 mg per day (Krauss et al. 2001). About
two-thirds of the dry matter in egg yolk is low-density
lipoprotein (Li-Chan et al. 1995).

As a result of the growing adverse consequences of
high cholesterol and saturated fat intakes on human health,
new initiatives in the livestock and pharmaceutical industries
are attempting to promote the use of plant-based products in

improving animal product quality. Tropical countries have a
rich plant diversity possessing medicinal and nutritional
properties that have the potential to lower cholesterol levels
in animal products (Ogbuewu et al. 2019). Garlic, a tropical
medicinal plant, contains beneficial bioactive compounds
that may be capable of lowering the high saturated fat
contents in animal products (Hayat et al. 2016; Kimura et al.
2017). The influence of addition of garlic to layer diets has
been extensively researched, with variable results
(Canogullari et al. 2009; Mahmoud et al. 2010; Khan et al.
2008). Meta-analysis, statistical analysis that combines the
findings of multiple scientific articles to increase statistical
power, rectify conflicting findings, open new research areas,
and generates new research insights, has been advocated for
in resolving conflicting evidence (Ogbuewu et al. 2021).
This study aimed to explore the impact of garlic additive on
egg yolk parameters in laying hens using meta-analysis.

Materials and Methods
Development of database

Scopus, AGORA, and Google Scholar databases were
systematically searched for scientific articles that assessed

To cite this paper: Ogbuewu IP, CA Mbajiorgu (2022). Meta-analysis of the impact of garlic supplementation on aspects of egg yolk quality characteristics of

laying hens. Intl J Agric Biol 28:319-326



Ogbuewu et al. / Intl J Agric Biol, Vol 28, No 5, 2022

the effect of diets with and without garlic feed additive on
yolk parameters quality in layers. The search was executed
using the combinations of several search terms and
keywords. Included studies satisfied the following
predefined selection conditions: the study evaluated egg
yolk quality parameters in layers. Included article must
atleast record one of the variables of interest (EYC or EYW)
in healthy laying hens. In addition, included study provided
quantitative data on EYC and/or EYW, and has a measure
of dispersion (SE or SD). Papers that reviewed the effect of
garlic on yolk quality indices in layers were discarded.
Studies not in laying hens were removed. Studies not in our
measured outcomes were excluded. Studies that mixed
garlic with other feed additives were also excluded. Five
hundred and ten articles were identified from the systematic
search performed on three online databases and fifteen
scientific articles satisfied the predefined eligibility
conditions as illustrated in Fig. 1.

Statistical analysis

Datasets of the 15 scientific articles that satisfied the
predefined eligibility conditions were used. Mean effect size
was expressed as standardised mean difference (SMD) with
95% CI. All analyses were performed in OpenMEE
software (Wallace et al. 2016). The existence of publication
bias was examined using Rosenberg’s fail-safe number
(Nfs) and funnel graph. Mean effect estimate was deemed
robust in spite of the existence of publication bias when Nfs
> 5*n + 10 (Jennions et al. 2013), where n is number of
studies. Heterogeneity was computed using standard
methods. Studies considered to have undue influence on the
SMD were detected using sensitivity analysis (Wallace et al.
2016). Subgroup analysis was restricted to treatment
duration (6-22 weeks), inclusion level (1-80 g garlic/kg
feed), presentation form (powder, oil, and extract), layer
strains (Hisex, Dekalb white, Native desi, Lohmann, Isa
Brown, Aryan, White Leghorn, Tetra-SL, White Novogen,
SHSY-type brown, Hyline white and Rosa 1), hen’s age
(18-85 weeks) and the number of layers used for the study
(40-240). Modifiers used in subanalysis were also used in
meta-regression analysis. Based on the values used by the
authors whose studies were used for the analysis, the studied
moderators were categorised as follows: treatment duration
(< 10 and >10 weeks), inclusion level (< 10 g per kg ration
and >10 g per kg ration), hen’s age (< 30 weeks and > 30
weeks), and number of layers utilised for the trials (< 100
and > 100) based the values used by the authors whose
studies were used for the analysis. Mean effect size is said to
be significant when the confidence interval does not include
zero. Meta-regression and heterogeneity were deemed
significant at p<0.05.

Results

The characteristics of the 15 studies included in the meta-

analysis are presented in Table 1. Results showed that
birds fed garlic had numerically higher EYW (SMD =
0.063 g; - 0.051, 0.176; 12 = 36.24%, P = 0.021; Fig. 2)
compared to controls. Stratification analyses reporting the
impact of garlic supplementation on EYW are described in
Table 2. Studied moderators had no statistically significant
influence on EYW. Results revealed that Poltowicz and
Wesyk (2006) had an undue influence on the pooled result,
and its exclusion solved the problem of between-study
variance (SMD = 0.072 g; -0.058, 0.201; 12 = 0%, P =
0.699; Fig. 3). We found significant linear relationship
between layer strain/breed and garlic feed additive, and
layer breed/strain explained about 65% of the heterogeneity
(Table 3). Funnel plot was near symmetry and showed
minimal evidence of publication bias (Fig. 4).

Garlic supplementation significantly reduced yolk
cholesterol content (SMD =-0.641 mg/g yolk; -0.059, -0.424;
12 = 77.85%; P < 0.001; Fig. 5) relative to controls, with
evidence of significant between-study variance (1> =
77.85%; Qg = 12.51; P < 0.001; Fig. 5). We were unable to
analyse the effect of garlic on low-density and high-density
lipoprotein cholesterol content on egg yolk in this meta-
analysis because of insufficient published data. Restricted
subgroup analysis as illustrated in Table 2 showed that
layers fed garlic powder, garlic oil, and extract had
significantly lower EYC compared to zero. However, the
magnitude of response was highest in garlic powder
followed by garlic oil and extract. Chickens aged less than
30 weeks or more at the beginning of feeding trial offered
diets having garlic at < 10 and > 10 g/kg feed for <10 and >
10 weeks had significantly decreased egg yolk cholesterol
levels in comparison with controls. Similarly, Novogen
white, Rosa 1, and native desi layers from experiments that
used < 100 and > 100 birds in their study had significantly
lower egg yolk cholesterol levels than controls. The problem
of significant heterogeneity was not solved by sensitivity
and subgroup analyses. However, meta-regression found
significant linear relationship between EYC and layer
strains (Qg = 0.652, P = 0.002), and layer strains reduced
the 12 value by 10% (Table 3). Funnel plot demonstrated
minimal evidence of publication bias (Fig. 6) and the Nfs
for the database is 484 is higher than 145 needed to declare
the SMD robust.

Discussion

Five hundred and ten candidate primary studies were
identified and retrieved for the experiment, of which fifteen
studies comprising fulfilled the eligibility conditions for
inclusion in the study. The publications utilized in the
investigation span 15 years and ranged from 2004 to 2019.
The studies were conducted in 10 countries that cut across
three continents (Asia, Africa, and Europe).

Animal products with lower cholesterol and
triacylglycerol contents command a higher price compared
to those with higher fat contents. Given this, the livestock
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Table 1: Characteristics of studies used for investigation

Country Explanatory moderator variables Outcomes

References Layer strain Hen’s age Garlic form Inclusion  level Treatment Number of
(week) (9/kg feed) duration (week) birds

Adebiyi et al. (2017) Nigeria  Isa Brown <30 Powder >10 >10 <100 EYC
Alfadhli et al. (2012) Iraq Lohmann brown <30 Oil <10 <10 <100 EYW
Alfadhli et al. (2012) Iraq Lohmann brown <30 Qil <10 <10 <100 EYW
Alfadhli et al. (2012) Iraq Lohmann brown <30 Qil <10 <10 <100 EYW
Alfadhli et al. (2012) Iraq Lohmann brown <30 Oil <10 <10 <100 EYW
Alfadhli et al. (2012) Iraq Lohmann brown <30 Oil <10 <10 <100 EYW
Alfadhli et al. (2012) Iraq Lohmann brown <30 Qil <10 <10 <100 EYW
Behnamifar et al. (2015) Iran Tetra-SL >30 Extract <10 <10 <100 EYW,EYC
Canogullari et al. (2009) Turkey  Hyline white >30 Powder <10 >10 >100 EYW
Canogullari et al. (2009) Turkey  Hyline white >30 Powder <10 >10 >100 EYW
Canogullari et al. (2009) Turkey  Hyline white >30 Powder >10 >10 >100 EYW
Hadj Ayed et al. (2018) Tunisia ~ White Novogen <30 Powder <10 <10 >100 EYW, EYC
Hadj Ayed et al. (2018) Tunisia ~ White Novogen <30 Powder <10 <10 >100 EYC
Hadj Ayed et al. (2018) Tunisia ~ White Novogen <30 Powder <10 <10 >100 EYC
Hadj Ayed et al. (2018) Tunisia ~ White Novogen <30 Powder <10 <10 >100 EYC
Hatice and Muhlis (2012) Turkey  Lohmann white >30 Powder >10 >10 >100 EYC
Hatice and Muhlis (2012) Turkey  Lohmann white >30 Powder >10 >10 >100 EYC
Hatice and Muhlis (2012) Turkey  Lohmann white >30 Powder >10 >10 >100 EYC
Khan et al. (2008) Pakistan  Native desi <30 Powder >10 <10 <100 EYC
Khan et al. (2008) Pakistan  Native desi <30 Powder >10 <10 <100 EYC
Khan et al. (2008) Pakistan  Native desi <30 Powder >10 <10 <100 EYC
Kolawole & Folake (2019) Nigeria  Isa-Brown <30 Powder <10 >10 <100 EYW
Kolawole & Folake (2019) Nigeria  Isa-Brown <30 Powder <10 >10 <100 EYW
Kolawole & Folake (2019) Nigeria  Isa-Brown <30 Powder >.10 >10 <100 EYW
Mahmoud et al. (2010) Jordan Hi-sex >30 Extract <10 <10 <100 EYW, EYC
Mahmoud et al. (2010) Jordan Hi-sex >30 Extract <10 <10 <100 EYW,EYC
Mahmoud et al. (2010) Jordan Hi-sex >30 Extract <10 <10 <100 EYW
Mottaghitalab and Taraz (2004) Iran Aryan >30 Powder <10 <10 >100 EYC
Olobatoke and Mulugeta (2011) SA Dekalb white <30 Powder <10 <10 <100 EYW
Olobatoke and Mulugeta (2011) SA Dekalb white <30 Powder <10 <10 <100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Oil <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Extract <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Qil <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Extract <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Oil <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Extract <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Qil <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Extract <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Oil <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Extract <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Qil <10 <10 >100 EYW
Poltowicz and Wesyk (2006)  Poland Rosa 1 >30 Extract <10 <10 >100 EYW
Rahimi et al. (2006) Iran White Leghorn >30 Powder >10 <10 <100 EYC
Tesfaheywet et al. (2017) Ethiopia White Leghorn >30 Powder <10 >10 >100 EYC
Tesfaheywet et al. (2017) Ethiopia White Leghorn >30 Powder >10 >10 >100 EYC
Tesfaheywet et al. (2017) Ethiopia  White Leghorn >30 Powder >10 >10 >100 EYC
Yalcin et al. (2006) Turkey ~ SHSY-typebrown <30 Powder <10 >10 >100 EYW, EYC
Yalcin et al. (2006) Turkey ~ SHSY-typebrown <30 Powder <10 >10 >100 EYW,EYC

SA = South Africa; d = day; EYW = Egg yolk weight; EYC = Egg yolk cholesterol

industry is in dire need of natural and safe products with the
potential to enhance animal product quality. Hence, it has
become pertinent to ascertain the efficacy of tropical
medicinal plants in improving animal product quality. In the
current study, we employed meta-analysis to ascertain the
impact of diets with and without garlic on egg yolk quality
indices in laying hens using fifteen peer-reviewed studies.
Pharmacological active ingredients present in garlic have
been reported to possess a wide range of biological activities

in animal models and humans (Hayat et al. 2016; Kimura et
al. 2017). Pooled results showed that feeding garlic to layers
did not increase EYW when compared to controls which
disagree with the findings of Rahimi et al. (2006) that garlic
intake significantly increased EYW in layers. The observed
claim by Rahimi et al. (2006) that garlic significantly
increased yolk size could be attributed to the layer breed
used as the present meta-analysis found a significant
relationship between breed and EYW. The comparable
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Fig. 1: Article selection flow chart

Studies Estimate (95% C.I.)
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Fig. 2: Forest plot of effect of garlic on egg yolk weight

EYW can be ascribed to the capacity of garlic supplement to
support vitellogenins synthesis and secretion in the liver,
and its subsequent transport to the ovary where they are
rapidly absorbed by the developing oocytes.

Evidence abounds both in animal and human studies
that hepatic and plasma cholesterol concentrations are
affected by diet types (Yalcin et al. 2006). Cholesterol
synthesis in chickens occurs principally in the liver, with the
highest amount found in the egg yolk (Ry$ et al. 1996). In
the present analysis, we found significantly reduced yolk

o5 o 05
Standardized Mean Difference

cholesterol concentrations in layers offered diets containing
varying doses of garlic when compared to the control hens,
which contrasted with the increased EYC levels reported by
Tesfaheywet et al. (2017) in laying chickens offered rations
having garlic at 1.0 and 6.0%. The observed difference
could be linked to low analytical power arising from the use
of small sample size in statistical analysis which according
to Smith and Bryant (1975) limits the possibility of
ascertaining the real effect of an intervention. One
advantage of meta-analysis over the primary study is that
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Table 2: Subgroup analysis of the effect of garlic supplementation on egg yolk weight and cholesterol content

Subgroups Egg yolk weight Egg yolk cholesterol level

SMD 95% CI SE P-val* I?(%) P-val' SMD 95%Cl SE P-val*  1?(%) P-val*
Age of chickens (weeks)
<30 0.078  -0.109, 0.265 0.096 0413 1183 0.329 -0.618 -0.900,-0.336  0.144 <0.001 8232 <0.001
>30 0.062 -0.082, 0.206 0.073 0.396 46.82 0.010 -0.721 -0.942,-0.502 0.112 <0.001 16.84 0.301
Presentation form
Powder 0.020  -0.166, 0.206 0.095 0.832 2635 0.193 -0.723 -1.035,-0412 0159 <0001 8181 <0.001
Extract 0.048 -0.163, 0.259 0.108 0.655 40.20 0.090 -0.335 -0.573,-0.097 0.121  0.006 1415 0.324
Oil 0.120  -0.089,0.328 0.106 0.260 4732 0.035 -0.680 -1.092,-0.269 0.210 0.001 64.07 0.062
Inclusion level (g/kg feed)
<10 0.072 -0.051, 0.195 0.063 0.250 4154 0.010 -0.628 -0.882,-0.374 0.130 <0.001 75.11 <0.001
>10 -0.057  -0.415,0.301 0.183 0.755 0.000 0952 -0.672 -1.090,-0.255 0.213  0.002 82.48 <0.001
Treatment duration (weeks)
<10 0.085 -0.110, 0.279 0.099 0.393 56.53 0.002 -0.611 -0.809,-0.413 0.101 <0.001 51.32 0.009
>10 0.052 -0.074,0.178 0.064 0418 0.000 0.687 -0.668 -1.120,-0.216 0.230 0.004 88.45 <0.001
Number of birds
<100 0.085  -0.099, 0.269 0.094 0.363 0.000 0.999 -0.889 -1.267,-0511 0.193 <0.001 2020 0.276
>100 0.047  -0.120,0.214 0.085 0.583 63.77 <0.001 -0578 -0.825,-0.331 0.126 <0.001 8219 <0.001
Chicken strain
Lohmann 0.119 -0.165, 0.402 0.144 0412 0.000 1.000 -0.697 -1.506,0.111 0412 0.091 85.60 0.001
Isa-Brown 0.022  -0.441,0.484 0.236 0.926 0.000 0.836
Rosa 1 0.066  -0.146,0.277 0.108 0543 6755 <0.001 -0.467 -0.750,-0.184  0.144 0.001 63.03 0.019
Hyline white 0.021  -0.250,0.292 0.138 0.878 0.000 0.614
Hisex 0.320  -0.146,0.786 0.238 0.179 0.000 0.668
White Novogen -0.589 -0.879,-0.299  0.148 <0.001 0.000 0.579
Native desi -1.169 -1.814,-0.523 0.329 <0.001 2640 0.257
White leghorn -0.238 -1.065,0590 0422 0.574 92.68 <0.001

SMD = standardised mean difference, * = probability value for the SMD, 12 = Inconsistency index; * = probability value for the 1> — statistic; SE = standard error; CI = confidence

interval

Table 3: Relationships between moderators and yolk characteristics in laying hens

Covariates df Yolk weight Yolk cholesterol levels
Qwm P-value R? (%) Qum P-val R? (%)

Hens’ age 1.000 0.020 0.997 0.000 0.210 0.651 0.000
Layer strain 9.000 0.650 0.002 65.00 11.00 0.045 10.00
Garlic form 2.000 0.560 0.755 0.000 1.300 0.522 0.000
Inclusion level 1.000 0.330 0.565 0.000 0.010 0.909 0.000
Treatment duration 1.000 0.120 0.727 0.000 0.010 0.931 0.000
Number of birds 1.000 0.091 0.767 0.000 1.410 0.236 1.000

R?2: Heterogeneity accounted by moderators; df: degree of freedom; Qum: Test of moderators

meta-analysis increases sample sizes by pooling the results
of several individual primary studies thus increasing the
chance of detecting the true effect of an intervention. The
mechanism of action of garlic in lowering EYC contents in
laying hens is not clear. However, there are some
hypotheses that phytogenics may have down-regulatory
effects on the hepatic hydroxymethylglutaryl-CoA
reductase, the key enzyme in cholesterol biosynthesis in the
hepatocytes (Nelson et al. 2008). One possible mechanism
which garlic lower egg yolk cholesterol content by
inhibiting cholesterol biosynthesis in the liver and
increasing bile acid excretion as free cholesterol through the
faeces (Nelson et al. 2008).

Subanalysis showed that garlic powder had the highest
magnitude of effect size, followed by garlic oil and extract.
This indicates that garlic powder and oil are more effective
in lowering EYC content. As a result, it is suggested that
farmers consider using garlic powder to improve egg yolk
cholesterol content. Results also noticed differences in
genetics within the layer strains investigated in this meta-

analysis with Lohmann brown and White Novogen fed diets
supplemented with garlic laying eggs with lower EYC
content than the Rosa 1, suggesting that farmers may
consider using Lohmann and White Novogen strains for
improved egg Yyolk quality. We found evidence of
significant heterogeneity across the articles included in this
data synthesis study as demonstrated by the 12 statistic and
sensitivity analysis fixed the issue of heterogeneity.
However, sensitivity analysis did not solve the challenge of
heterogeneity for EYC. Meta-regression test showed that
layer strain/breed reduced the 12 value by 10-65%, implying
the capacity of garlic to reduce yolk cholesterol levels may
differ amongst layer strains. No relationship was found
between outcomes and other studied modifiers, implying
absence linear relationship between yolk quality parameters
and studied moderators.

This data synthesis included studies carried in ten
study countries spanning three continents and the
conclusion drawn from this analysis are valid. Publication
bias threatens the conclusions drawn in meta-analysis and it
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Fig. 3: Forest plot of effect of garlic on egg yolk weight after removal of a study considered to have on undue influence on the SMD.
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Fig. 4: Funnel plot of effect of garlic on egg yolk weight

usually arises because of journal editors’ preference to
publish studies with significant positive findings, while
rejecting studies with no significant results (Dickerson
2005). In this study, there is presence of publication bias.
However, this is not a problem as Nfs suggests that a
relatively large number of negative trials or unpublished
results would be needed to change the significant effect of
garlicon EYC.

Conclusion

Our results suggest the ability of garlic to lower EYC
content in laying hens, thus positioning garlic as a feed
additive with the potential for industrial application and
commercialization in the poultry industry. In addition,
studies that examined the impact of garlic additive on
low- and high-density lipoprotein cholesterol are
lacking in the literature, and more research is needed in

this area. Results found that layer strain/breed explained
about 10-65% of variations between studies analysed,
implying the cholesterol-lowering ability of garlic on
egg yolk depends on the layer strain used in the study.
Chickens offered garlic at < 10 and > 10 g/kg feed had
comparable egg yolk parameters when compared to
controls. As a result, more research effort should be
directed to ascertain the most effective dosage schedule
that optimizes egg yolk cholesterol level in layers using
quadratic optimization model regression. Stratification
analysis found differences in cholesterol lowering
ability among the three forms of garlic additives
analysed, with garlic powder having the best
cholesterol-reducing effect, followed by garlic oil. It
was also discovered that Lohmann laid eggs with the
lowest yolk cholesterol content followed by White
Novogen and Rosa 1. For improved yolk cholesterol
content, farmers may be advised to use Lohmann layers.
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Studies Estimate (95% C.I.)
Behnamifar et al. 2015 -1.021 (-1.871, -0.170) -
Hadj Ayed et al. 2018 -0.527 (-1.103, 0.048) ™
Hadj Ayed et al. 2018-2 -0.886 (-1.479, -0.293) —.—
Hadj Ayed et al. 2018-3 -0.643 (-1.224, -0.063) —.—
Hadj Ayed et al. 2018-4 -0.323 (-0.892, 0.247)
Khan et al 2008 -0.580 (-1.475, 0.315)
Khan et al 2008-2 ~1.377 (-2.352, -0.402)
Khan et al 2008-3 ~1.655 (-2.671, -0.640)
Hatice and Muhlis 2012 ~0.141 (-0.647, 0.366) -
Hatice and Muhlis 2012-2 -0.434 (-0.946, 0.078) =
Hatice and Muhlis 2012-3 -1.549 (-2.126, -0.972) ———
Yalcin et al 2006 -0.566 (-0.951, —-0.181) -
Yalcin et al 2006-2 -1.074 (-1.478, -0.671) L
Poltowicz and Wesyk, 2006 -0.679 (-1.104, -0.254) .
Poltowicz and Wesyk, 2006-2 -0.485 (-0.904, -0.066) [ S
Poltowicz and Wesyk, 2006-3 -1.053 (-1.494, -0.612) [
Poltowicz and Wesyk, 2006-4 -0.272 (-0.687, 0.143) L 3
Poltowicz and Wesyk, 2006-5 0.324 (-0.739, 0.092) -
Poltowicz and Wesyk, 2006-6 0.021 (-0.434, 0.392) — -
Adebiyi et al 2017 -1.199 (-2.151, -0.247)
Mahmoud et al 2010 -0.603 (-1.421, 0.215)
Mahmoud et al 2010-2 -0.186 (-0.988, 0.615) -
Mottaghitalab & Taraz 2004 -1.782 (-2.300, -1.264) —
Tesfaheywet et al 2017 0.264 (-0.182, 0.710) —t— .
Tesfaheywet et al 2017-2 -0.778 (-1.238, -0.318) —
Tesfaheywet et al 2017-3 0.672  (0.216, 1.128) -
Rahimi et al 2006 -1.103 (-1.532, -0.673) —.
Overall (1*2=77.85 % , P< 0.001) -0.641 (-0.859, -0.424) —
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Fig. 6: Funnel plot of effect of garlic on egg yolk cholesterol content
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