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ABSTRACT

20 honey samples from district, Balochistan (Pakistan) were studied for their physiochemical, biochemical and
antioxidant potential. During the study, pH, ash content, moisture, total fat, sugar content, reducing and non-reducing
sugars, vitamin C, Vitamin A, flavonoids, polyphenols and % DPPH scavenging activity were monitored. The pH of the
samples was between4.0 - 5.0, having mean±SD values of 4.5 ± 0.1. The moisture and ash content had an average value
of 17.4 ± 0.7 g/100g and 0.142 ± 0.0 g/100g respectively. The fat content had range of values from minimum to
maximum 0.12 - 0.49 g/100g with mean±SD of 0.297 ± 0.11. Total sugar content varied between 66.2 - 71.8 g/100g with
mean and S.D 68.88 ± 1.7. The sucrose content ranged between 0.60 - 4.28 g/100g with mean±SD 1.93 ± 0.8 while
average value of fructose and glucose values were 36.84g/100g ± 0.9 and 30.41g/100g ± 3.00 respectively. All the tested
samples showed very low content of Vitamin A while Vitamin C and flavonoids showed the average values of 112.45 ±
9.8 mg/kg and 43.0 ± 2.0 mg CE/kg respectively and polyphenols showed the average value of 748.76 ± 31.6 mg
GAE/kg with 6057.5 - 887.2 mg GAE/kg min to max values. The % DPPH scavenging at 40mg/ml showed the values
61.8 - 75.7 min to max with the average of 70.3 ± 0.9. All the tested samples lie within the limits of international
standard but Sample P4 showed the best results among all the 20 honey samples.
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INTRODUCTION

Honey is complex natural liquid having
nutritious value and a rich source of energy. It is
produced by honeybees from the plant nectar, combined
with their specific substances of its own body sources
dehydrated, stored in the honeycombs to ripen and
mature are consumed throughout the world. More than
200 substances have been reported so far but its
composition, quality and secondary metabolites may be
influenced by geographical area, climatic conditions,
environmental factors, processing techniques and storage.
It is also used as a therapeutic agent as it contains sugars,
proteins, vitamins, mineral salts, organic acids,
flavonoids, phenolic acids, volatile compounds and also
certain enzymes Geiling, (2013) and Khalil et al., (2001).

The chemical composition of honey is mainly
dependent on the nectar composition. The nectar of plants
is composed of up to 70% of water but the pure honey
mainly consists of less than 20% of water. The large
amount of water must be evaporated by honey bees by
fanning the honey combs through their wings to achieve
the thick consistency of the honey. It takes 3 days to
convert nectar to honey syrup. The low water content also
determines the dehydration of bacteria and fungi
Kekecoglu and Rasgele, (2013). The acidic nature of the
honey is due to the presence of citric, farmic and gluconic

acids, which is produced in honey by the action of bee’s
enzymes. Most bacteria live in neutral conditions rather
than acidic, so the acidic nature and production of
hydrogen per oxide prevents the honey from
contamination that’s why hydrogen peroxide is also
produced during the gluconic acid production Rehman et
al., (2008).

The presence of large number organic
compounds and its antioxidant activities are well known.
The quality and variations in these compounds present in
the different types of honey are mainly dependent on the
plant sources of honey, so correlation between phenolic
compounds and antioxidant activity has been established
Geiling. (2013). Although honey is mostly consumed in
rural areas of Pakistan, there is less knowledge about the
information on the physicochemical and antioxidant
properties of honey especially in Balochistan, Pakistan.
Till now, some physicochemical properties such as pH,
moisture content, total sugar content, protein contents and
antioxidant properties have not been reported about the
Dara Bughti District of Balochistan, Pakistan. Therefore,
determination of physical and chemical parameters is
important for the quality of honey. The objectives of this
study were to investigate the biochemical properties and
antioxidant activity of honey from Dera Bugti district of
Balochistan and to compare these samples with
international standards.

Journal of Animal & Plant Sciences, 32(2): 2022, Page: 526-531
ISSN (print): 1018-7081; ISSN (online): 2309-8694
https://doi.org/10.36899/JAPS.2022.2.0450



Ambreen et al., J. Anim. Plant Sci., 32 (2) 2022

527

MATERIALS AND METHODS

Collection of Honey samples: 20 honey samples were
collected from different areas of Dera Bugti during the
season March to September, 2018. 5 Samples collected
from Phelewagh were labeled as P1-P5, 5 samples
collected from Loti were labeled as L1-L5, 5 samples
collected from Sui were labeled as S1-S5 and 5 honey
samples from Peer Koh were labled as PK1- PK5 and
shifted to Environmental research laboratory, Institute of
Biochemistry, University of Balochistan Quetta for
further analysis. The unwanted materials like wax of
bees, comb particles and dead bees were removed by the
process of centrifugation using different sieves and the
pure honey was stored in air tight jars in refrigerator until
further analysis Asaduzzaman et al., (2015) with slight
modification.

Physiochemical analysis: The samples of honey were
analyzed according to AOAC methods (2000) in order to
determine pH, moisture, ash content, fat and total sugar
content. The pH was measured by means of
potentiometric pH-meter (Jenway, UK) after adding
70mL of deionized water to 10g of honey and mixed
thoroughly. Moisture cont of honey was determined by
drying the samples in an electric oven at 70 0C for 7
hours. The moisture content was calculated with the
following formula:

Weight of fresh sample – Weight of dry sample
Moisture (%) =----------------------------------------------- × 100

Weight of fresh sample
The ash content analysis was done by igniting

the samples at 550-600 oC in a furnace at constant weight
and calculation was done with the help of following
formula:

Weight of sample after ashing
Ash (%) = ---------------------------------------× 100

Weight of fresh sample taken

Biochemical analysis: The biochemical analysis of
samples of honey was done according to AOAC methods
(2000) in order to determine fat and total sugar contents.
The vitamin C and A concentrations were determined by
Ferreira et al., (2009). The fat content was determined by
following calculation:

Weight of fat obtained (gm)
% fat content = --------------------------------------× 100

Weight of honey (gm)
The total sugar content of honey samples was

carried out by refractometric method. Estimation of
sucrose content was done by inversion method.
Enzymatic oxidation method was carried out for glucose
content determination by using glucose oxidase reagent
(Human diagnostic, Germany) and concentration of
glucose was calculated as:

Glucose content (mg/dl) = (A sample/A standard) x

Conc. of standard = (A sample /A standard) x 100 (mg/dl)
Fructose content analysis was done by Resorcinol reagent
method described in AOAC (2000).

2,6 dichlorophenolindophenol titrimetric method
described in AOAC (1990) was used to determine the
concentration of Vitamin C in honey and Carr-price
reaction was performed for Vitamin A determination and
the color density was determined by spectrophotometer.

Determination of Total flavonoid and total phenolic
content: Total flavonoids content in honey was
determined by a calorimetric method described by
Zhishen et al., (1999). The total phenolic content was
measured using the Folin-Ciocalteu method with slight
modifications according to Ferreira et al., (2009) and
Socha et al., (2009).

Antioxidants DPPH assay: DPPH assay was estimated
using the 2, 2-diphenyl-1-picrylhydrazyl hydrate radical
(DPPH). The Radical Scavenging Activity (RSA) was
calculated as a percentage of DPPH using the following
equation Hatano et al., (1988).
% RSA = (Abs. DPPH − Abs. sample/Abs. DPPH) × 100

Statistical analysis: All the analyzed honey samples
were carried out in triplicates. The data obtained were
presented as mean ± Standard deviation. MVSP (version
3.22) was used for Principal component analysis (PCA).

RESULTS AND DISCUSSION

Physicochemical analysis of honey samples: The
results of physicochemical analysis obtained from 20
honey samples from Dera Bugti district of Balochistan
are presented in table 1. Moisture content is very
important parameter for honey’s shelf life. According to
international standards moisture content less than
20g/100g indicates excellent quality of honey and inhibits
the growth of microbes Buba et al., (2013). The result of
this study showed that all the samples lay between 14.9–
19.5 g/100g with mean±SD 17.4±0.7 g/100g. The honey
sample S3 showed minimum moisture content 14.9
g/100g and the sample S2 showed the maximum value
19.5 g/100g. These results indicated that the honey of
Dera Bugti has less moisture content and falls within the
limits of International Standards. These results are well
close with the results of Bangladeshi honey samples,
reported by Asaduzzaman et al., (2015) and North East
Nigerian honey samples, reported by Buba et al., (2013).
The moisture content of Bangladeshi and Nigerian honey
was 15.42±0.37g/100g and 16.00±2.19g/100g
respectively. Some other findings of Al-Ghamdi et al.,
(2019) and Kumar et al., (2018) were also with close
association of our findings. So the Mean ± SD value
reported by Al-Ghamdi et al., (2019) was18.50±1.53 and
the values of moisture content reported by Kumar et al.,
(2018) were 18.37-22%.
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Ash content of all the honey samples lied
between 0.10 and 0.19. Sample S5 showed minimum ash
content 0.10 while sample P5 showed maximum ash
content 0.19. The mean±SD was 0.142±0.0g/100g which
clearly indicated lower ranges from standard limit of
0.6%. These results were in agreement with the reported
values of Islam et al., (2017) with 0.14±0 ash content in
the honey of Sundarbans Mangrove Forest of
Bangladesh. The findings of Parviz et al., (2014) was
almost the same range determined in current study, they
reported the ash content about 0.6-0.8g/kg, while the
finding of Anhwange et al., (2015) was 1.26-1.66 g/kg
which was highest values than current study.

The pH of studied honey samples ranged from
4.0 to 5.0. Four honey samples P4, L2, PK1 and PK2
showed the minimum values of pH 4.0 and four honey
samples P1, P5, S4 and S5 showed the maximum values
of PH 5.0. The mean±SD was 4.5 ± 0.1. The results of
this study whereas in agreement with the findings of
Shahnawaz et al., (2013). Where they reported that the
pH of pure honey of Gilgit-Baltistan lies between3.2 - 4.5
respectively. Laredj and Waffa (2017) and Al-Ghamdi et
al., (2019) reported about the pH of Algerian and Saudi
honey. The recorded values of both the samples were
acidic 4.17 and 4.20 respectively, which were with close
association of our findings.

Table No 1: Mean value of moisture, ash and pH of honey of Dera Bugti.

Parameters Mean ±S.D Range of values (min- max) International standard
Moisture (g/100g) 17.4±0.7 14.9–19.5 Not > 20 g/100g
Ash (g/100g) 0.142±0.0 0.10–0.19 ≤ 0.6 g/100g
pH 4.5±0.1 4.0-5.0 3.2 – 5.0

Biochemical analysis: The biochemical analysis of the
honey samples collected from Dera Bugti district is
reported in the table 2. The results of the fat content of
honey samples ranged from 0.12 to 0.49g/100g with
mean±SD 0.297±0.11. Sample P4 showed the least value
0.12 and sample S2 showed the maximum value 0.49. Set
limits from International standards for the fat content of
honey were not present. These findings were with the
agreement with the findings of Buba et al., (2013),
reported about the honey of North-East Nigeria which has
the fat content of 0.29±0.11. These results were also in
agreement with the findings of Islam et al., (2017), in
which they reported about honey of Sundarbans
Mangrove Forest of Bangladesh and obtained the fat
content ranged from 0.17 to 0.40 with an average
0.29±0.1. The dry weight of honey depends on 95% of
sugar White et al., (1980). The results of the total sugar
content of the honey samples ranged from 66.2 to 71.8
g/100g with mean±SD 68.88±1.7 respectively. Sample
S3 showed the minimum value 66.2 and sample PK2
showed the maximum value 70.8. These results were
similar to the results of Islam et al., (2017). Reported
about honey samples by Sundarbans Mangrove Forest of
Bangladesh. They indicated that the total sugar content of
honey was 69.3±1.6. The results of the values of the
sucrose content were between 0.60 to 4.28g/100g, with
mean±SD 1.93±0.8. Sample L1 showed the minimum
value 0.60 and sample S2 showed the maximum value
4.28. The International standards set up for the total
sucrose content was lower than 5g/100g. These results
were in agreement of the results of Buba et al., (2013).
They reported that the honey of North-East Nigeria has
the sucrose content of about 1.84±0.79 with the range of
values 0.53˗3.29 from minimum to maximum. The results
showed that the values of glucose content ranged among

30.29 to 40.49g/100g with mean±SD 36.84±0.9. Sample
P1 showed the least value 30.29 and P3 showed the
maximum value of 40.49. No fixed limits were found for
fructose content in international standards. The results of
this research were similar to the finding of Buba et al.,
(2013) reported about the fructose content of the Nigerian
honey which was about 37.68 to 40.31 with 38.94±0.89
mean±SD. The results of values of fructose content
ranged among 26.00-38.59g/100g. Mean±SD was
30.41±3.00. Samples S4 and PK5 showed the minimum
values 26.00 and sample P1 showed the maximum value
38.59. No fixed limit for glucose content was found in
international standards. These values were in agreement
with the findings of Buba et al., (2013) reported about the
Nigerian honey glucose level was 27.25 to 39.56 % with
the mean±SD of about 31.65±2.27. The vitamin C
content of current study ranged between 89.9-135.2
mg/kg with mean±SD 112.45±9.8. These findings were
in close association with the findings of Ahmad et al.,
(2016) reported about the national and international
honey in Pakistan. The vitamin C content they reported
ranged between 128.41 - 147.28 mg/kg of honey.

All the tested samples of the Dera Bugti honey
have very low content of vitamin A. the result of present
study was in agreement with the findings of Khalil et al.,
(2001), reported about the biochemical analysis of
different brands of unifloral honey available at the
northern region of Bangladesh.

Total Flavonoid and total Phenolic content: Total
flavonoid and total phenolic content are shown in the
table 3. The values of flavonoids in the samples of the
Dera Bugti honey were calculated from the linear
regression equation (Y= 0.0721x-0.0309 with R2 = 0.964,
where y was the absorbance and x were the concentration
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of standard in mg/ml) of the calibration curve (figure
1A). The flavonoid content was found amongst 24.9–64.0
mg/kg, with mean±SD 43.0±2.0. Samples P1 and S2
showed the minimum value 24.0 and sample P2 showed
the maximum value 64.0. These findings were in
agreement with the findings of Islam et al., (2017)
reported about Sundarbans Mangrove Forest of
Bangladesh. The average of values of flavonoid content
they reported were 43.1± 2.1. whereas some differences
were found between our findings and the results of
Cabrera et al., (2017) and Bouhlali et at., (2016) reported
about the Argentinean and Moroccan honey samples.
Their findings were 69.4-677.6 mg/kg and 11.7-179.1
mg/kg respectively. The values of flavonoids in the
samples of the Dera Bugti honey were calculated from
the linear regression equation (Y= 0.2106x-0.0582 with
R2= 0.9928 where y was the absorbance and x were the
concentration of standard in mg/ml) of the calibration
curve (figure 1B). The result of the values of the total
phenolic content of honey was among 607.5-887.2mg/kg
with mean±SD of 748.76±31.6. Sample P2 showed the
minimum value 607.5 and sample S1 showed the
maximum value 887.2. The results resembled with the
results of Islam et al., (2017) reported about Sundarbans
Mangrove Forest of Bangladesh. The average of their
result was 757.2±30.8. Some similar findings were
reported by Rebiai et al., (2015); Tapia-Campos et al.,
(2017); Cabrera et al., (2017) about South Algerian,
Mexican and Argentinean honey samples. The values

they reported were 697.22 mg GAE/kg, 621.3-1368.4
mg/kg and 401.8-1188.2 mg/kg. While the findings of
Lachman et al., (2010) and Pontis et al., (2014) about the
honey of Czech and Brazil was not resembled with our
findings. The reported values of those authors were 39.2-
167.1 mg/kg and 250-548 mg/kg.

Antioxidant activity: The DPPH free radical assay was
used to measure the free radical scavenging activity of
honey. Due to the presence of phenols and other
antioxidants the honey of Dera Bugti shows strong
antioxidant activity and higher potential in scavenging
free radicals. Sample S4 shows the lowest antioxidant
potential with the minimum value of mean±SD 61.31±
0.629 and sample PK2 showed highest antioxidant
potential with the maximum value the mean±SD were
78.14±0.656. These finding were in accordance with the
findings of Islam et al., (2017) reported about the
physicochemical and antioxidant properties of the Honey
from Sundarbans Mangrove Forest of Bangladesh. They
analyze 10 honey samples, the mean±SD of the DPPH
result of those samples resembles with our findings.
Some close results with current study were reported in
literature, a review article Maurya et al., (2014) reported
about the antioxidants in Acacia honey samples from
different countries. Their values were between 10.5 to
111.1mg/ml and Ferreira et al., (2009) reported about the
antioxidants of Portuguese honey were 84.9 to 168.9
mg/ml.

Table 2: Mean value of Fat, total sugar, sucrose, fructose, glucose and Vitamin C of honey of Dera Bugti.

Parameters Mean±SD Range of values (min–max) International standard
Fat (g/100g) 0.297±0.11 0.12–0.49 No fixed limits
Total sugar (g/100g) 68.88±1.7 66.2–71.8 No fixed limits
Sucrose (g/100g) 1.93±0.8 0.60–4.28 Not > 5g/100g
Fructose(g/100g) 36.84±0.9 30.29–40.49 No fixed limits
Glucose (g/100g) 30.41±3.00 26.00–38.59 No fixed limits
Vitamin C (mg/kg) 112.45±9.8 89.9–135.2 No fixed limits

(1A) Flavonoid content (1B) Phenolic
Figure 1: Total flavonoid content (1A) and total phenolic content (1B) of honey samples

Principal component analysis: The biochemical
composition of honey of Dera Bugti District of
Balochistan was presented in the form of PCA Euclidean

biplots (Figure. 2). Five principal components were
recognized with significant eigenvalues.PC1 showed the
highest eigenvalue. The first principal component had

y = 0.0721x - 0.0309
R² = 0.964
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eigenvalue of 2.913 followed by PC2, PC3, PC4 and PC5
were (2.1, 1.593, 1.273 and 1.085). Five principal
components identified in PCA contribute 98.161% of its
total variance. PC1 explained 42.278% variance and PC2
explained 17.507% variance. The first component PC1

correlated positively with fructose and flavonoid content
and negatively correlated with DPPH and polyphenols.
Similarly, the second component PC2 positively
correlated with pH and glucose content while negativity
correlated with fat, total sugars and moisture content.

Table No 3 represents the Flavonoids, Phenols and DPPH scavenging activity of honey of Dera Bugti.

Parameters Mean±SD Range of values (min–max) International standard
Flavonoids (mg CE/kg) 43.0±2.0 24.9–64.0 No fixed limits
Polyphenols (mg GAE/kg) 748.76±31.6 607.5–887.2 No fixed limits
% DPPH Scavenging at 40mg/ml 70.3±0.9 61.8–75.7 No fixed limits

Figure 2. Graphical representation of PCA of biochemical composition of Honey of Dera Bugti

Conclusions: The following was the first reported study
on physical and biochemical analysis of crude honey
samples from Dera Bugti District of Balochistan,
Pakistan. This study furnished a detailed qualification of
20 samples of honey from Dera Bugti district of
Balochistan. All the values of the studied quality
parameters for the samples of honey coincide within the
limits of international standards. The study shows that the
honey of Dera Bugti indicates good quality level,
maturity and freshness. It was very pure and showed no
adulteration and contamination. It can be used as rich
source of sugar and antioxidant compounds and a good
source of energy. The honey of Dera Bugti was found
crude and easily available which provides not only sugars
but also rich in nutrients such as flavonoids, polyphenols,
vitamin C and antioxidants. All these compounds have
medicinal importance too. But the results indicated that
this honey cannot be used as good source of fat and
vitamin A. In the light of results this honey can be
suggested as natural honey and also be used in different
herbal and food products.
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