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ABSTRACT
Current experiment was conducted during 2017-18 at Biochemistry Section, Post Harvest 
Research Center, Ayub Agricultural Research Institute, Faisalabad, Pakistan to evaluate the 
effect of seasonal variations on the recovery and chemical composition of aloe vera (Aloe 
barbadensis) gel. Samples of aloe vera leaves were collected four times in a year, in the 
months of January, April, July and October of 2017 and 2018, and analyzed for various quality 
parameters. Results of two years studies were compiled and average values were calculated. 
Results  indicated that seasonal variation had no significant effect on the recovery of gel and 
its chemical composition. There was no significant variation recorded in quality parameters 
throughout the year. On an average, gel recovery was 64.6 ± 3.05, 35.4 ± 3.07%. Average value 
for pH of gel was 4.62 ± 0.33, total soluble solids (TSS) 1.00 ± 0.25%, vitamin C 2.86 ± 0.79 
mg/100g and antioxidant potential of aloe vera was 66.50± 1.25% and dry matter ranged from 
2.48 to 2.75%. Crude protein, crude fat, crude fiber, ash, Cu, Zn, Fe and Ca were determined 
in dried leaves and the mean value of these parameters were 14.6 ± 0.75 %., 0.45 ± 0.12 %, 
0.14 ± 0.04 % , 0.15 ± 0.2 % ,16.0 ± 2.73 mg/kg , 3.03 ± 0.8 mg/kg, 110.7±19.9 mg/kg and 247.1 
± 22.5 mg/kg, respectively. Nitrogen free extract (NFE) or available carbohydrate ranged from 
84.48 ± 0.70 to 84.93 ± 0.82 % with an average value of 84.70 ± 0.80 %. It was concluded that 
seasonal variation had no significant effect on the aloe vera leaf biochemical components like 
TSS, crude protein, vitamin C.
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INTRODUCTION
Aloe vera (Aloe barbadensis Miller) belongs to the 
family Liliacea (Matti et al., 2010; Rajendran et al., 
2007) and has been designated its own family known 
as Aloeaceae (Eshun and He, 2004). The name aloe 
vera is derived from arabic word “Alloeh”  meaning 
“shinning bitter substance” while “Vera” means “true” 
which is a Latin word. The scientist of Egypt called 
aloe vera” The plant of immortality” (Himesh et al., 
2011; Rai et al., 2011). The aloe vera leaf gel contains 
about 98% water. The total solid content of aloe 
vera gel is 0.66% and soluble solids are 0.56% with 
some seasonal fluctuations. On dry basis aloe vera 
gel consist of polysaccharides (55%), sugar (17%), 
minerals (16%), protein (7%), lipids (4%) and phenolic 
compound (1%) (Bozzi et al., 2007).The raw pulp of 
aloe vera contains approximately 98% water, while the 
mucilage or gel consists of about 99.5% water (Eshun 
and He, 2004). The remaining 0.5 – 1% solid material 
consist of a range of compounds including water 
soluble and fat soluble vitamins, minerals, enzymes, 
monosaccharide and polysaccharides, sugars and 
phenolic compounds (Lanjhiyana et al., 2011). It is said 
that aloe vera plant has medicinal value and beneficial 

for women in many ways. It has been known for its 
health, beauty, medicinal and skin care properties for 
centuries. Aloe gel has the ability to cure gastric ulcers 
or protect ulcer formation (Suvitayavat et  al., 2004). 
Minerals found in aloe vera include copper which is 
important for skin, red blood cells and hair pigment, 
moreover iron helped in making haemoglobin in red 
blood cells and oxygen transportation (Barcraft and 
Alasdair,1999) and Zn which speeds up wound healing, 
mental quickness, healthy teeth, bones, skin immune 
system and digestive aid ( Nwaoguikpe et al., 2010).
In light of above discussion, current study was planned 
to check the effect of seasonal variation on the 
composition and recovery of gel of aloe vera grown 
under the environmental conditions of Faisalabad, 
Pakistan.

MATERIALS AND METHODS 

Collection of plant samples
Aloe vera (Aloe barbadensis) was grown in micro plot of 
one meter square at Biochemistry Section, Agriculture 
Research Council, AARI, Faisalabad, Pakistan during 
2017-18. Leaves of Aloe vera were collected from 
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the mature plants during the years 2017 and 2018 at 
an interval of three months. Sampling months were 
January, April, July and October of each year (2017-
18).

Extraction of leaf gel 
The fully expended, mature, fresh and healthy leaves 
of aloe vera of a length of approximately 55 to 80 cm 
were selected, removed from the plants and washed 
with fresh water. The leaf margins were removed by 
using a sharp knife and upper and lower green portion 
was removed to separate the gel. Gel was weighed 
and recovery was calculated by following.

                                                    Weight of gel
      Gel recovery (%) = ―——————— x 100
                                      Weight of leaves

Gel was put into clean and sterilized glass bottles for 
the determination of pH, TSS and vitamin C. Leaves 
of aloe vera were allowed to dry in an oven at 65 to 
70oC temperature. Dried samples were ground, sieved 
and stored in plastic jar for proximate and biochemical 
analysis.

Analysis for principal proximate
The proximate analysis (moisture, ash, crude fat, crude 
protein, crude fiber and carbohydrates) was carried 
out according to AOAC (2005). Moisture content was 
determined by drying the samples in air circulated oven 
at 105oC. Kjeldahl method was used to determine the 
N and then crude protein with a conversion factor of 
6.25. Crude fat content was analyzed gravimetrically by 
Soxhlet extraction. Crude fiber was estimated by acid/
alkaline hydrolysis of insoluble residues. Ash content 
was estimated by incineration in a muffle furnace at 
600 °C. The available carbohydrate was estimated by 
difference method. All determinations were made in 
triplicate.

Antioxidant potential (DPPH (%) activity
Free radical scavenging activity of the samples was 
determined using the 2, 2,-diphenyl-2picryl-hydrazyl 
(DPPH) method as described by Turkmen et al. (2005) 
with some modifications. One gram aloevera gel with 
5ml of extraction mixture (Methanol: Acetone: HCl, 
90:8:2) was added in the test tube, vortexed for 30 
s and left to stand at room temperature in the dark 
for 20 minutes and centrifuged for three minutes at 
4000 rpm. DPPH standard (0.004%) was prepared in 
methanol. Reaction mixture (0.5 ml) plus 3 ml DPPH 
standard was taken in the test tube. Let the tubes for 2 
hours and then measured the absorbance at 517 nm 
using Spectronic® 20 GenesysTM131, Illinois, USA, 

spectrophotometer. DPPH standard (0.004%) was 
used for calibration of spectrophotometer. The control 
sample was prepared without adding extract. Results 
were expressed as percentage of inhibition of the 
radical DPPH, which can be related to the decrease in 
absorbance with respect to the control value (AOAC, 
2005).
Ascorbic acid was estimated by oxidation reduction 
reaction using 2, 6 dichlorophenol dye. L-ascorbic acid 
is oxidized to L-dehydroascorbic acid by the oxidation 
reduction indicator dye, 2,6-dichloroindophenol. At 
the endpoint, excess unreduced dye appears rose 
pink in acid solution AOAC (2005). Total Soluble 
Solids (TSS/°Brix) were measured by using an Abbe 
refractometer with a measuring range of 0-32°Brix. The 
pH value was measured using pH meter according to 
AOAC (2005). Copper, Zn, Fe and Ca were determined 
by Atomic Absorption Spectrophotometer AA-7000, 
Shimadzu after wet digestion.

RESULTS AND DISCUSSION

Gel recovery
Results presented in (Table 1) showed that more than 
60% of the aloe vera leaves consisted of gel and the 
remaining part was the skin. Gel recovery ranged 
from 62.45 ± 1.89 to 65.66 ± 3.97 % with a mean 
value of 64.6% with a standard deviation value of  ± 
3.05. Seasonal variations had no significant effect on 
gel recovery. Gel obtained from samples collected in 
January was 62.45 ± 1.89 %, April (64.80 ± 2.69%), 
July (65.36 ± 3.63%) and October (65.66 ± 3.97%). 
There was a minor increase in gel production during the 
summer as compared to winter. Results of two years 
showed that recovery of gel was same throughout the 
year. 

Peel/skin (%)
Results in Table 1 showed that peel skin ranged from 
34.39 ± 3.94 to 37.47 ± 2.00 % in samples collected 
during various months of year with a mean value of 
35.4 ± 3.07 %. Maximum peel was obtained in January 
and minimum in the samples collected in October 
every year. Seasonal variation had no significant effect 
on peel/skin percentage. Method of extraction of gel 
may improve the recovery of gel and hence reduce the 
percentage of peek/skin (Feily and Namazi, 2009).

pH
Juice was extracted from gel and (Table 1) used to 
determine TSS, pH, vitamin-C and total antioxidant 
potential. Results presented in Table 1 showed that 
pH of gel was in acidic range i.e. <7.00. Average value 
for pH of gel was 4.62 ± 0.33. It varied from 4.59 + 
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0.41 to 4.63 + 0.64 in samples collected during the 
month of January, April, July and October each year. 
Seasons had no effect on the pH value of gel. This 
acidic pH may be due to the presences of salicylic acid 
in gel. Generally Aloe vera gel is used for skincare. It 
may be due to the acidic pH of gel which play a role to 
inhibit fungus and bacterial growth. Aloe vera extract 
was useful to inhibit microbial growth (Shamim et al., 
2004). Salicylic acid present in Aloe vera also acts as 
antiseptic agent. Various Scientist reported that pH of 
gelvaried from 3.5 to 4.7 (Bradford, 1976). Further, the 
International Aloe Vera Science Conference maintains 
a certification programme, in which specification for gel 
pH is 3.5-4.7. Our results exactly follow the specification 
of IASC regarding the pH of gel.

TSS (Brix)
Total soluble solids (TSS) ranged from 0.92 ± 0.22% to 
1.10 ± 0.22% in sample collected in the month of April 
and in the month of October respectively with a mean 
value of 1.00 ± 0.25% (Table 1). The results indicated 
that the TSS (Brix) was found in very minor quantity. 
Seasonal variation had no significant effect on the 
TSS of gel which remained almost same throughout 
the growing period of two years. Value of TSS found 
in samples collected in the month of January was 1.0 
± 0.27, April 0.92 ± 0.22, July 0.97 ± 0.29 and October 
1.10 ± 0.22% in each years during the study period 
of two years. Elbandy et al. (2014) found 30% TSS in 
fresh gel of aloe vera. Singh et al. (2017) reported the 
TSS (Brix) of aloe vera gel as 1.5.

Vitamin C
Vitamin C is very important quality parameter and being 
a strong antioxidant, limits the damage caused to the 
white blood cells by oxidation of free radicals. Aloe vera 
contained very small quantity of vitamin C. It ranged 
from 2.74 + 0.80 mg/100g of gel in samples collected in 
the month of October to 3.05 + 0.85 mg/100g of gel in 
the samples collected in the month of January. Average 
value of vitamin C was found 2.86 ± 0.79 (Table 1). 
Results revealed that seasonal variation had no effect 
on the concentration of vitamin C in gel. Ahmad and 
Hussain (2013) found that ascorbic acid (vitamin c) 
in Aloe vera leaves as 0.004 ± 0.05%. Elbandy et al. 
(2014) reported that ascorbic acid content was 41.40 

mg/100g in Aloe vera gel. Vitamin C in Aloe vera skin 
was 161.431 mg/100g (Narsih and Agato, 2016). 
Narsih et al. (2012) found vitamin C content (154.64 
mg/100g) from the Aloe vera leaves extract. The value 
of vitamin C reported by these researches is much 
higher than the present study. The difference may be 
due to the environmental as well regional conditions in 
which Aloe vera was grown up.

Antioxidant potential 
Antioxidant potential is very important criteria of plants 
with respect to its role for health care. Antioxidant 
potential plays important rule to reduce the growth of 
cancerous cells. (Arabshahi-Delouee and Urooj, 2007). 
Antioxidant potential of aloe vera was 66.50 ± 1.25% 
in the samples collected during the month of January, 
April, July and October. No variation was observed 
in the oxidant potential of the aloe vera samples with 
respect to season or sampling month. During winter 
(January to April) and summer (July to October), the 
oxidant potential of the Aloe vera remained almost the 
same (66.5 ± 1.25%). Results quoted by Taukoorah 
and Mahomoodally (2016), showed a value of 72.42 
± 0.95% m MTrolox Equivalent (TE). These results 
are almost similar to the present study. Ahmad (2009) 
reported that antioxidant potential of plant extract 
influenced by many factors including composition of 
extract and analytical test system. Moniruzzaman et 
al. (2012) reported that DPPH scavenging activity was 
high in skin extract (85.01 ± 0.52%) as compared to 
DPPH activity in gel (65.6 ± 0.32). Antioxidant activity 
of ultrasonic extract of gel was observed 80.2± 4.2 mg/
mL by Vidic et al. (2014). Arabshahi-Delouee and Urooj 
(2007) concluded that in Cardio- vascular diseases and 
cancer use of antioxidant rich plant food is beneficial 
for maintaining good health. The antioxidant potential 
of aloe vera gel reported by various researchers was 
between 80.25 + 0.13 to 87.65 + 0.65% (Narsih and 
Agato, 2016; Narsih et al., 2012; Di-Scala et al., 2011).

Dry matter 
Results presented in Table 2 revealed that dry matter 
ranged from 2.48 + 0.612 to 2.75 + 0.26% with an 
average value of 2.59±0.45% indicating non-significant 
effect of seasonal variation on dry matter contents of 
Aloe vera.  Dry matter contents in samples collected 

Table 1. The gel recovery and composition of aloe vera leaves 

Parameters Units Sampling months 2017 and 2018 MeanJanuary April July October
Gel % 62.45 ± 1.89 64.80 ± 2.69 65.36 ± 3.63 65.66 ± 3.97 64.6 ± 3.05
Peel/skin % 37.47 ± 2.00 35.29 ± 2.69 34.64 ± 3.63 34.39 ± 3.94 35.4 ± 3.07
TSS % 1.00 ± 0.27 0.92 ± 0.22 0.97 ± 0.29 1.10 ± 0.22 1.00 ± 0.25
Ph - 4.61 ±  0.15 4.59 ± 0.41 4.60 ± 0.11 4.63 ± 0.64 4.62 ± 0.33
Vitamin C mg/100g  gel 3.05 ± 0.85 2.83 ± 0.62 2.82 ± 0.89 2.74 ± 0.80 2.86 ± 0.79
Total antioxidant (%DPPH activity) 66.45 ± 1.45 66.39 ± 0.99 66.72 ± 1.26 66.54 ± 1.30 66.5 ± 1.25
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in the month of January, April, July and October were 
2.48 ± 0.42, 2.60 ± 0.47, 2.51 ± 0.64 and 2.75 ± 0.26%, 
respectively. It means that most of the biomass of aloe 
vera consisted of water (> 97 %). Moisture percentage/ 
dry matter have great importance in medicinal plants 
because water is inexpensive filter. It is also important 
for food manufacturers (Nielsen, 2009). 

Crude protein
Results presented in Table 2 revealed that crude 
protein ranged from 14.38 ± 0.78 to 14.78 ± 0.68 
% in dried leaves of Aloe vera with a mean value of 
14.6 ± 0.75 %. The effect of seasonal variation on 
crude protein contents was not observed. The protein 
contents remained almost same in the samples 
collected during various months of the year (Table 
2). Crude protein contents in the samples collected 
during the months of January, April, July and October 
were 14.74 ± 0.68, 14.78 ± 0.68,and 14.66 ± 0.87 and 
14.38 ± 0.78% respectively. Results showed that aloe 
vera was a good source of protein in addition to many 
other nutrients. The dry leaves of aloe vera consists of 
polysaccharides (55%), sugars (17%), minerals (16%), 
proteins (7%), lipids (4%), and phenolic compounds 
(1%) with some seasonal fluctuations (Ahlawat and 
Khatkar, 2011). Ahmed and Hussain (2013) found 6.86 
± 0.06 % crude protein in aloe vera leaves. Nema et al. 
(2018) found crude protein in dried gel 4.54 % of aloe 
ferox. Aloe veraskin contained 120.114m g/g protein 
(Narsih and Agato, 2016). Protein contents of fresh gel 
was 0.12 ± 0.01%  (Di-Scala et al., 2013). Munoz et al. 
(2015) reported protein 6.11 ± 3.47 in fresh gel. Luta 
and McAnalley (2005) reported 7.0 % protein in dried 
aloe vera. The protein contents observed in this study 
were higher than the value mentioned above quoted 
by various researchers. The variation in the contents 
might be due to the variation in the environment in 
which plant had been grown and also plant nutrition.

Crude fat
Results revealed that crude fat varied from 0.43 ± 0.11 
to 0.46 ± 0.17 % in dried leaves of aloe vera with a 
mean value of 0.45 ± 0.12 %. The effect of seasonal 

variation on crude fat was not observed. The crude fat 
contents remained the same in the samples collected 
during various months of the year (Table 2). Crude fat 
contents in the samples collected during the months of 
January, April, July and October were 0.44 ± 0.11, 0.45 
± 0.06 and 0.46 ± 0.17 and 0.43 ± 0.14% respectively. 
Results showed that aloe vera was not a good source 
of fat. Ahmed (2009) found 2.91 ± 0.09 % crude fat 
in aloe vera leaves. Crude fat contents of fresh aloe 
vera gel were 0.01 ± 0.02 % (Di-Scala et al., 2013). 
Luta and McAnalley 2005 also reported 4.0 % lipid in 
dried aloe vera. The values for the crude fat observed 
in this study were much lower than the value reported 
by Ahmed and Hussain (2013) and Rajasekaran et al. 
(2006).

Crude fiber
Results revealed that aloe vera was not rich in total 
fibers. Crude fiber ranged from 0.12 ± 0.02 to 0.16 ± 
0.06 % in dried leaves of Aloe vera with a mean value 
of 0.14 ± 0.04 %. The effect of seasonal variation on 
crude fiber contents was not observed in this study. 
The crude fibers remained almost same in the samples 
collected during various months of the year (Table 2). 
Crude fiber contents in the samples collected during 
the months of January, April, July and October were 
0.16 ± 0.06, 0.14 ± 0.04, 0.12 ± 0.02 and 12 ± 0.03%, 
respectively. Crude fiber in fresh gel was 0.12 ± 1.2% 
(Di-Scala et al., 2013). Munoz et al. (2015) reported 
crude fat 1.38 ± 1.13 in fresh gel of aloe vera.

Ash content
Ash contents in aloe vera varied from 0.14 + 0.02 to 0.15 
+ 0.03% in samples collected during various months of 
the year, showed no significant effect of season on the 
ash contents. Averaged ash contents of aloe vera was 
0.15 ± 0.02 %. Results also indicated that quantity of 
total minerals in aloe vera was very minor as compared 
to other organic compounds (Table 2). Ahmad (2009) 
reported 16.88 ± 0.04% ash in aloe vera leaves while 
Elbandy et al. (2014) reported 0.242% ash in dried aloe 
vera gel. Elbandy et al. (2014) quoted similar results to 
the findings of current study. Rai et al. 2011 found 5% 

Table 2. The dry matter recovery and biochemical composition of aloe vera dried leaves 

Parameters Unit Sampling months 2017 and 2018 MeanJanuary April July October
Dry matter % 2.48 ± 0.42 2.60 ± 0.47 2.51 ± 0.64 2.75 ± 0.26 2.59 ± 0.45
Crude protein % 14.74 ± 0.68 14.78 ± 0.68 14.66 ± 0.87 14.38 ± 0.78 14.64 ± 0.75
Crude fat % 0.44 ± 0.11 0.45 ± 0.06 0.46 ± 0.17 0.43 ± 014 0.44 ± 0.09
Crude fiber % 0.16 ± 0.06 0.14 ± 0.04 0.12 ± 0.02 0.12 ± 0.03 0.13 ± 0.04
Ash % 0.15 ± 0.03 0.15 ± 0.02 0.14 ± 0.02 0.14 ± 0.02 0.15 ± 0.02
Carbohydrate (NFE) % 84.51 ± 0.76 84.48 ± 0.70 84.71 ± 0.90 84.93 ± 0.82 84.7 ± 0.80
Cu mg/kg 16.22 ± 3.30 15.79 ± 2.83 15.81 ± 2.47 16.31 ± 2.30 16.0 ± 2.73
Zn mg/kg 3.1 ± 0.7 3.0 ± 0.8 2.7 ± 0.9 3.3 ± 1.1 3.03 ± 0.80
Fe mg/kg 116.4 ± 21.9 105.7 ± 21.7 107.1 ± 19.3 110.7 ± 16.7 110.0 ± 19.9
Calcium mg/kg 255.2 ± 25.3 245.8 ± 23.9 243.4 ± 20.2 243.8 ± 20.5 247.1 ± 22.5
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ash in dried leaves of aloe vera. Munoz et al. (2015) 
reported ash 17.20 ± 0.99 in fresh gel. These values 
are much higher than the value observed in present 
study.

Micronutrients (Fe, Cu, Zn and Ca)
Significant quantity of micronutrients including Fe, 
Cu, Ca and Zn was found in aloe vera leaves. Copper 
ranged from 15.79 ± 2.73 mg/kg, Zn from 2.70 ± 0.9 
to 3.3 ± 1.1 mg/kg, Fe from 105.7 ± 21.7 to 116.4 ± 
21.9mg/kg and Ca from 243.4 ± 20.2 to 255.2 ± 25.3 
mg/kg in samples collected during various months of 
the year. The average values of Cu, Zn, Fe and Ca 
were 16.0 ± 2.73, 3.03 ± 0.80, and 110.0 ± 19.9 and 
247.1 ± 22.5 mg/kg respectively. Seasonal variation 
had also no significant effect on the concentration of 
Cu, Zn, Fe and Ca. Results reported by Elbandy et 
al. (2014) indicated that Cu, Zn and Ca were 0.034, 
0.114 and 71.46 mg/100g respectively in aloe vera 
dried gel. These findings are similar to the findings 
of present study. Iqbal et al. (2013) found Fe (12.42- 
22.47 mg/kg), Cu (2.32-3.01 mg/kg) and Zn (34.53- 
53.08 mg/kg) in dried aloe vera leaves. The values for 
copper quoted by Iqbal et al. (2013) were lower than 
the values observed in the present study. Pawar and 
Kamble (2013) analyzed aloe vera leaves on ICP-MS/ 
CHNS analyzer and found that leaves contained Cu 
(9.48 ppm), Fe (49.1 ppm), Ca (2352 ppm) and Zn 
(40.8 ppm). Rajasekaran et al. (2006) reported Cu 
(0.15 mg/ kg), Zn (0.378 mg/kg), Fe (3.5 mg/kg) and 
Ca (0.141 mg/kg) in ash of aloe vera leaves. Surjushe 
et al. (2008) reported that aloe vera provided calcium, 
copper, potassium and zinc. Derbe and Yilma (2015) 
from the study of Ethopia reported that aloe vera plant 
contained calcium (27.44 mg/kg), iron (2.043 mg/kg) 
and copper (0.189 mg/kg). The values reported by this 
author are comparatively much lower than the values 
observed in present study. The reason may be the 
environmental factors and soil conditions. Mulu et al.      
(2015) reported Ca 3.58 %, Zn 0.02%, Fe 0.1% and Cu 
0.06% in aloe vera. These values are also higher than 
the values observed in present study.

Available carbohydrate (NFE)
Result presented in Table 2 showed that Nitrogen Free 
Extract (NFE) or available carbohydrate ranged from 
84.48 ± 0.70 to 84.93 ± 0.82% with an average value 
of 84.70 ± 0.80%. Results revealed that NFE was not 
affected by seasonal variations. It remained same 84.7 
± 0.80% in the sample collected in various months of 
year i.e January, April, July and October. This trend of 
results was observed in both two years of study.
Carbohydrates are the major constituent of aloe vera 
and it was about 73.07%. Carbohydrate includes various 

types of sugar, starch and fibers. Five saccharides are 
arabinose, glucose, galactose, manose and xylose 
(Davis, 1997). Available carbohydrate found in fresh gel 
was 0.66% (Di-Scala et al., 2013). Nitrogen free extract 
in fresh gel quoted by Munoz et al. (2015) was 50.41 ± 
1.68 %. On dry matter basis, aloe vera gel consisted of 
55% polysaccharides (Taukoorah and Mahomoodally, 
2016). Aloe vera juice contained carbohydrates 53.63 
mg/100ml (Shamim et al, 2004).

CONCLUSIONS
Results indicated that seasonal variation had no 
significant effect on the recovery of gel and its chemical 
composition. All the quality parameters remained same 
throughout the year. The gel recovery was 64.6% 
± 3.05, peel 35.4 ± 3.07%.  pH of gel was in acidic 
range i.e. <7.00. Average value for pH of gel was 4.62 
± 0.33. Mean value for TSS, vitamin C and antioxidant 
potential were 1.00 ± 0.25%, 2.86 ± 0.79 mg/100g and 
66.50 ± 1.25% DPPH activities respectively. Dry matter 
average value was 2.59 ± 0.45%. Ash contents, Crude 
protein, crude fiber, crude fat, NFE, Cu, Zn, Fe, and Ca 
in dried leaves of aloe vera were 14.6 ± 0.75 %, 0.45 
± 0.12 %,0.14 ± 0.04 %,0.15 ± 0.2 %, 84.70 ± 0.80 
%,16.0 ± 2.73, 3.03 ± 0.80, 110.0 ± 19.9 and 247.1 ± 
22.5 mg/kg, respectively.
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