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ABSTRACT 
Objectives: This study compares the morphological, physicochemical, biochemical and antioxidant attributes of 
three kiwifruit varieties Hayward Old (OH), Hayward New (NH), and Allison (All). 
Results: Morphological analysis revealed that OH had the highest average fruit weight (50.0 g) and the largest 
edible portion (41.46 g), whereas All exhibited the longest but narrowest fruit (63.23 mm × 34.82 mm). Color 
variations range from dark brownish green (OH) to greenish yellow (NH) and brownish green (All), with all 
varieties exhibiting a sour taste. Physicochemical analysis showed that All had the highest moisture content 
(76.05±1.739%), while OH had the highest ash content (7.74±0.578%), suggesting superior mineral composition. 
Acidity was highest in All (pH 2.9±0.1), aligning with its tangier flavor, while NH exhibited the highest 
carbohydrate content (28.755±0.590 g/100g). Biochemical analysis highlighted that All contained the highest 
phenolic (751.3±83.478 mg/100g) and flavonoid (74.12±3.113 mg/100g) levels, along with the highest ascorbic 
acid content (442.91±21.090 mg/100g), contributing to its strong antioxidant potential. The All extract exhibited 
the highest antioxidant potential, with 79.90% and 75.12% inhibition in the DPPH and ABTS assays, respectively 
(IC₅₀ = 2.993 mg/mL and 3.613 mg/mL). The OH extract showed moderate activity, with 57.21% (DPPH, IC₅₀ = 
3.743 mg/mL) and 53.71% (ABTS, IC₅₀ = 4.154 mg/mL). The NH extract demonstrated the lowest activity, with 
44.03% (DPPH, IC₅₀ = 4.561 mg/mL) and 42.08% (ABTS, IC₅₀ = 5.294 mg/mL). The fat content remained low 
across all varieties. 
Conclusion: These findings underscore the distinct nutritional and antioxidant profiles of each variety, with OH 
being optimal for yield and dietary fiber, NH for carbohydrate-rich consumption, and All for antioxidant-rich 
dietary applications. 
Keywords: Kiwi, antioxidant activity, phytochemicals and antioxidant compounds. 
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Introduction  
Free radicals or Reactive oxygen species (ROS) are 
produced because of the metabolic process 
occurring inside the human body or by exogenous 
chemicals, which oxidize biomolecules such as cell 

membranes, DNA, nucleic acids, and proteins [1]. 
Oxidative stress is generated due to the interaction 
between biomolecules and chemicals, which is the 
main cause of various diseases e.g., cancer, diabetes, 
cirrhosis, arthritis, and atherosclerosis [2,3]. 
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Antioxidants are crucial in mitigating these effects 
by neutralizing free radicals and reducing disease 
risks [4,5]. Recently, natural antioxidants have 
garnered significant attention for their protective 
roles, particularly those derived from medicinal 
plants, which have demonstrated effectiveness in 
traditional treatments [1]. Natural antioxidants have 
significant role in improving insulin sensitivity, anti-
inflammatory effects, improving lipid metabolism 
and maintaining body weight and gut health etc. [6] 
For example, patients with diabetes are encouraged 
to incorporate medicinal plants into their treatment 
to alleviate symptoms. 
Actinidia deliciosa (kiwi), a nutrient-dense fruit, 
offers numerous health benefits when consumed 
regularly. Indigenous to the mountainous regions of 
China, it is widely distributed across Asia and 
cultivated globally, with approximately 55–60 
species of Actinidia reported [7]. Among these, A. 
deliciosa is the most commercially valuable and 
extensively marketed species. In the Chinese 
traditional medicine system, it is used for treating 
rheumatoid arthritis, inflammation, hepatitis, gastric 
and breast cancer. Its nutrient profile includes 
vitamins C, E, B12, folate, dietary fiber, and various 
bioactive constituents such as phenols, tannins, 
proteins, and carbohydrates. Furthermore, the fruit, 
stems, and roots of A. deliciosa exhibit diuretic, 
febrifuge, and sedative properties, and A. deliciosa 
seeds has a natural anticoagulating property [8,9]. 
Various phytochemicals have been identified in A. 
deliciosa include triterpenoids, phenols, flavonoids, 
phenylpropanoids, ascorbic acid, quinones, and 
steroids. These compounds contribute to kiwi’s total 
antioxidant capacity, enabling effective scavenging 
of reactive oxygen species (ROS).  A study shows 
that roots contain β-sitosterol, fraxetin, 
umbelliferone, and vanillic acid derivatives as main 
phytoconstituents [10]. Kiwi stimulates bone marrow 
function, improves immunity, and enhances iron and 
vitamin D absorption [11]. These attributes may make 
Kiwi beneficial for addressing thrombocytopenia by 
promoting platelet production. Actinidia deliciosa 
are also recognized for diuretic, antipyretic, 
sedative, and mild anticoagulant properties, 
supporting its broader therapeutic relevance. Our 
study aims to make a comparison between different 
strains of Kiwi fruit as well as age of the orchard 
based on the morphological, physicochemical, 
compositional, and antioxidant properties of two 
strains of Actinidia deliciosa (Allison and 
Hayward). The comparison of two kiwifruit 

varieties, Hayward and Allision (All), and the effect 
of the age of the orchard (Old Hayward (OH), New 
Hayward (NH) was performed to underscore kiwi 
fruit's significance in promoting health and 
combating oxidative stress. 
Material and Methods 
Plant material and fruit powder preparation: 
Two strains of Actinidia deliciosa (Allison, and 
Hayward New and Hayward Old) have been 
collected from the IVRI Centre at Mukteshwar, a 
medium-hilly region in Uttarakhand. was performed 
to underscore the significance of kiwi fruit in 
promoting health and combating oxidative stress. 
The outer peel of the fruit was discarded, and the 
remaining inner part was chopped and dried in an 
oven at temperatures below 50°C. and dried fruit 
was ground using a grinder. The freshly powdered 
fruit was stored in an airtight container (air replaced 
by nitrogen) at -4° C temp for experimental use. 
Chemicals: Methanol, AlCl3, CH3COOK, 2, 6, -
dichloro-phenolindophenol, Folin–Ciocalteau 
solution, DPPH, Catechol, ABTS, Oxalic acid, 
Tannic acid, D-glucose, Ascorbic acid, Bovine 
serum albumin, and Quercetin were procured from 
Merck Life Sciences Pvt. Ltd. 
Macroscopic and organoleptic examination: A 
morphological and organoleptic study of the fruit of 
both strains was performed using standard protocol. 

The morphological and organoleptic properties, 
including size, shape, taste, odour, and colour, were 
investigated [12,13]. 
Qualitative detection of phytochemicals: The 
phytochemical content in kiwi fruit samples was 
quantitatively assessed using various standard 
methods. Alkaloids were detected through Mayer’s 
and Wagner’s reagent tests, while Glycosides were 
analyzed with the Keller-Killani test and 
carbohydrates were identified using Fehling’s test 
and Molisch’s test, and triterpenes and sterols were 
confirmed using the chloroform method. Saponins 
were evaluated via the foam test, and proteins along 
with amino acids were tested using the Biuret 
method. Tannins were determined using the gelatin 
test, phenols were identified by the ferric chloride 
test, and flavonoids were assessed using the NaOH 
and sulfuric acid methods [14].  
Determination of Physicochemical Properties:  
Loss on drying: The Loss on drying of powdered 
samples was estimated by using a Moisture analyzer. 
1 g of root powder was weighed carefully and then 
placed in a sample pan at 105° C for the analysis [13]. 
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Total ash: The total ash is the carbon-free ash 
obtained after burning at high temperatures. For this, 
a 500 mg sample was put down in a pre-weighed 
porcelain dish, and then it was ignited at 500° C 
using a muffle furnace to convert the sample into 
ash. After converting the sample into ash, it was 
placed in a desiccator to cool it, and the process 
continued till a constant weight was obtained. The 
total ash content was estimated using the formula 

given below [15].  

%	Ash =
𝑊3 −𝑊1
𝑊2 −𝑊1100 

Where W1=weight of a porcelain dish without ash, 
W2= weight of the (porcelain dish + sample before 
ash, W3=weight of porcelain dish+ ash,  
Water-soluble ash: For determining the water-
soluble ash, the ash was dissolved in 25 mL water 
and boiled for 5 min. The boiled ash was then 
filtered through ashless filter paper. The residue 
obtained on the paper was washed with hot water 
and dried, after drying the residue was combusted at 
6000 C. The percentage of water-soluble ash was 
determined from the obtained ash [13] 
Acid-insoluble ash: The total ash was dissolved in 
100 mL of diluted hydrochloric acid in a 250 mL 
beaker. After dissolving the ash into acid, the 
mixture was boiled, and after boiling, the mixture 
was filtered through ashless paper, and the residue 
on the paper was collected. The residue was washed 
many times to neutralize the residue. The residue 
was then transferred to a pre-weighed porcelain dish. 
The dish was combusted in a muffle furnace at 600° 
C. After combusting the sample, it was cooled in a 
desiccator and weighed. The percentage of acid-
insoluble ash was then estimated [13] 
Determination of pH: First, a 1% aqueous solution 
of kiwi powder was prepared by dissolving 500 mg 
of kiwi powder in 50 mL of distilled water. The 
prepared sample was then placed in a pH apparatus, 
and the pH was estimated to use a standard glass 
electrode [13] 
Biochemical analysis: The analysis of 
phytochemicals like carbohydrates, reducing sugar, 
proteins, crude fiber, fat, flavonoid, total phenols, 
ascorbic acids, and tannins in fine powder of kiwi 
samples were carried out. 
Total carbohydrates: Carbohydrates are the stored 
structural unit of plants. The quantification of 
carbohydrates can be performed by hydrolyzing the 
polysaccharides into monosaccharides using the 
acid hydrolysis process, and monosaccharides are 
estimated using the Anthrone method [16]. D-glucose 

was used as the standard for estimating 
monosaccharides.  
Total protein: Proteins are building blocks for all 
living organisms, their detection in plant materials is 
requisite. Generally, Lowry’s protein detection 
method is performed to estimate the protein content 

[16]. The Folin-Ciocalteau reagent is used to detect 
the presence of protein in the plant sample. The 
amino acid present in the protein reduces the 
phosphomolybdic–phosphotungstic agent, and the 
blue color is developed. The protein is estimated 
using the standard graph. Bovine serum albumin 
(BSA) was used as standard. 
Total phenols (TP): A modified Folin-Ciocalteu 
method was used for determining the total phenols 
(TP). First, the prepared extracts (100 μL) were 
dissolved in water, and then Folin-Ciocalteu reagent 
(0.5 mL) was mixed in it.  The solution was put aside 
for 3 min, after that 20% Na2CO3 (2 mL) was mixed 
to it with vigorous shaking, the mixture was boiled 
for 1min and the formation of blue color was 
observed, and absorbance was observed at 650 nm, 
and the TP was estimated with respect to catechol 
(standard) [16]. 
Total flavonoids: AlCl3 colorimetric method was 
employed to estimate the Total flavonoid (TF) [17]. A 
standard curve was plotted by using Quercetin as 
standard. First, the extracts were mixed in 80% 
ethanol and then 95% ethanol, then AlCl3 and was 
potassium acetate solution was added to it. The 
resultant solution was then thoroughly stirred and 
incubated for half hr. The absorbance of the solution 
observed spectrophotometrically against blank at 
415 nm. The TF estimated with respect to quercetin 
and represented as quercetin equivalent (QE) in 
mg/100g on a dry weight basis. 
Total tannins: To estimate tannin content using the 
Folin-Denis method [17]. The color intensity is 
measured at 750 nm using a spectrophotometer, and 
tannin concentration is determined by comparing the 
absorbance with a standard calibration curve made 
using tannic acid as standard. First, the prepared 
extracts (100 μL) were dissolved in water (30 mL), 
and then Folin-Ciocalteu reagent (0.5 mL) was 
mixed in it.  The resultant solution was put aside for 
3 min, after that 35% Na2CO3 (2 mL) was mixed to 
it with vigorous shaking, the mixture was heated for 
30 min at 20-300C, and absorbance was recorded at 
700 nm [16]. and the TT was estimated with respect 
to tannic acid (standard) and represented as tannic 
acid equivalent (TAE) in mg/g on a dry weight basis 
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Total ascorbic acid: Total amount of ascorbic acid 
has been determined by using 2, 6, - dichloro-
phenolindophenol titrated method in the plant 
extracted [17]. A standard curve was plotted by using 
Ascorbic acid as standard. Total ascorbic acid 
(mg/100 g) was estimated using the formula:  
Ascorbic	acid	(mg/100g)

=
0.5	𝑚𝑔	𝑋	𝑡𝑖𝑡𝑡𝑒𝑟	𝑣𝑜𝑙	𝑎𝑔𝑎𝑖𝑛𝑠𝑡	𝑡𝑒𝑠𝑡	𝑋	100	𝑚𝐿		

Ascorbic	acid	(mg	/100g) 𝑋100 

 
Analysis of reducing sugars: Reducing Sugars was 
determined by 3, 5-Dinitrosalicylic Acid (DNSA 
Method) [16]. 
Analysis of crude fiber: Crude fibre was estimated 
by using acid and alkali-treated methods [16].  
Analysis of fat: Total fat was determined by the 
Soxhlet extraction method [18]. It is also called the 
solvent extraction method. 
Antioxidant activity: In-vitro antioxidant activity 
of both strains (Allison, New, and Old Hayward) of 
Kiwi were carried out by DPPH method and ABTS 
method: 
DPPH method: The stable DPPH radical was used 
for evaluating the free radical neutralizing ability of 
both strains. The absorbance was observed at 517 
nm. A standard graph of Ascorbic acid (standard) 
was prepared [19,20]. Percentage inhibition was 
calculated as  

%	𝑅𝑎𝑑𝑖𝑐𝑎𝑙	𝑆𝑐𝑎𝑣𝑒𝑛𝑔𝑖𝑛𝑔

=
(Abs	control − Abs	sample)

(Abs	control) X100 

 
ABTS method: The ABTS radical scavenging 
activity was assessed following the modified method 
of [21]. Butylated hydroxytoluene (BHT) was used 
as the standard. The percentage inhibition of ABTS+ 
was calculated using the following formula: 

%	𝑅𝑎𝑑𝑖𝑐𝑎𝑙	𝑆𝑐𝑎𝑣𝑒𝑛𝑔𝑖𝑛𝑔 =
(Ao − Ast)
(Ao) X100 

where Ao is the absorbance of the control, and Ast is 
the absorbance of the test sample.  
Statistical Analysis: The results of the study were 
expressed as Mean ± S.D. The post hoc test in one-
way ANOVA statistical analysis was used for 
analysis of the results through Dunnett’s t-test for all 
test groups compared vs. control group and Student 
– Newman - Keuls Test was used for compared all 
pairs of groups.  
Results and Discussion 
Macroscopical and organoleptic screening of kiwi 
fruit strains: Morphological characters such as 
colour, shape, size of the fruit of both strains 

(Allison and New & Old Hayward) of kiwi fruits 
were recorded as per the reported method [12,13] 
cited in table 1. The comparison of three kiwifruit 
varieties-Hayward Old, Hayward New, and Allision 
revealed several key differences. Hayward Old 
exhibited the highest average fruit weight (50.0 g), 
followed by Hayward New (38.9 g) and Allision 
(36.29 g), suggesting superior growth conditions or 
genetics for this variety. Allision had the longest 
fruit (63.23 mm), though it was the narrowest (34.82 
mm), indicating a more elongated shape compared 
to the Hayward varieties, which were shorter and 
wider. In terms of color, the Hayward Old was dark 
brown-green, Hayward New was greenish-yellow, 
and Allision was brownish green, with all varieties 
sharing a sour taste typical of Actinidia deliciosa. 
Additionally, the Hayward Old showed the highest 
proportion of edible inner fruit (41.46 g), 
outperforming Hayward New (30.36 g) and Allision 
(27.73 g), while the outer fruit weights remained 
similar across all samples, suggesting comparable 
skin thickness. In conclusion, the Hayward Old 
variety stands out for its higher weight and larger 
edible yield, while Allision, despite its elongated 
shape, had a relatively lower edible mass. These 
results highlight the distinct characteristics of each 
variety, with Hayward Old offering a more favorable 
yield and growth performance. 
Table1: Comparative analysis of physical and 
organoleptic characteristics of Actinidia deliciosa 
(fruits) strains. 

Sa
mpl
e 
na
me  

Av
g. 
wt. 
(g) 

Av
g 
Le
ngt
h   
(m
m) 

Av
g 
Wi
dt
h       

Col
our 

Ta
st
e   

Wt
. of 
In
ne
r 
pa
rt 
(%
)    

Wt
.  
of 
Ou
ter 
pa
rt 
(%
)   

Hay
war
d    

50.
0± 
5.5
22 

53.
46
± 
5.7
85       

46.
30
± 
4.5
85    

Dar
k 
bro
wn     

so
ur 

82.
92
± 
3.0
01 

17.
08
± 
3.0
01 

Hay
war
d    

38.
9± 
4.2
70 

51.
16
± 
4.7
72 

 
45.
28
± 
3.0
60 

Gree
nish 
Yell
ow     

so
ur  

78.
05
± 
2.8
18 

21.
95
± 
2.8
18  
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Alli
sion      

36.
29
± 
5.2
57 

63.
23
± 
6.9
22  

34.
82
± 
6.8
05 

Bro
wnis
h 
Gree
n 

so
ur      

76.
40
± 
3.1
75  

23.
60
± 
3.1
75 

 
Qualitative screening of phyto-chemicals: 
Phytochemicals such as Alkaloids, Carbohydrates, 
Glycosides, Sterols and Triterpenes, Saponins, 
Protein and amino acids, Tannins, Phenols, 
Flavonoids were qualitative determined in all the 
samples of kiwi fruits cited in Table 2. 
Phytochemical screening shows that various 
biologically active compounds such as 
carbohydrates, sterols and triterpenes, saponins, 
proteins, tannins, phenols, and flavonoids, and 
alkaloids are present in A. deliciosa strains (Allison, 
New Hayward, and Old Hayward) while glycosides 
were uniformly absent, consistent with earlier 
reports on A. deliciosa varieties. These compounds, 
particularly flavonoids and phenols, highlight the 
antioxidant, antimicrobial, and anti-inflammatory 
potential of the species, demonstrating their 
therapeutic relevance. The relatively uniform 
presence of these phytochemicals across strains 
reflects the consistent biochemical profile of the 
species. Corroborating these findings, Al-Kawaz 
and AL-Mashhady (2016) concluded that 
hydroalcoholic extract contained good amounts of 
primary and secondary amines, alkaloids, 
terpenoids, and flavonoids further emphasizing the 
role of extraction methods in enhancing the 
phytochemical yield.[22]  Together, these results 
underscore the functional and therapeutic value of A. 
deliciosa and the importance of extraction 
techniques in optimizing the concentration of its 
bioactive compounds. 
Table 2: Qualitative screening of phyto-chemicals 

Phytochemical
s  

Alliso
n 

Haywar
d 

New 
Haywar
d Old 

Alkaloids  + + + 
Carbohydrates + + + 
Glycosides - - - 
Sterols and 
Triterpenes 

+ + + 

Saponins + + + 
Protein + + + 
Tannins + + + 
Phenols + + + 
Flavonoids + + + 

Screening of Physicochemical Properties: The 
physicochemical properties like total ash, acid 
insoluble ash, water soluble ash, loss on drying 
(LOD), total soluble solids and pH and were 
determined as per AOAC guidelines in all three 
samples of Kiwi fruits presented in Table 3. 
Maximum physicochemical like LOD, acid 
insoluble ash, water soluble ash and total soluble 
solids were recorded in Allison, whereas as 
maximum total ash and pH were recorded in old 
Hayward strain of kiwi fruits. 
The analysis of various compositional attributes 
across two kiwifruit strains (Allison and Hayward) 
and different ages of the kiwi orchard (New & Old 
Hayward) revealed notable differences in moisture 
content, mineral composition, acidity, and 
sweetness. Allison exhibited the highest moisture 
content (76.05±1.739%), making it more suitable for 
fresh consumption but potentially limiting its shelf 
life. Similarly, Krokida reported moisture contents 
of 70-85% in fresh kiwifruit samples [23]. Old 
Hayward had the highest total ash content 
(7.74±0.578%), reflecting greater mineral 
composition, while New Hayward had the lowest 
(5.72±0.751%) on a dry weight basis. Similarly, 
Fourie & Hansmann and FSSAI reported a total Ash 
value of 7.88% in freeze-dried kiwi samples. [24,25] 
Water-soluble ash levels were similar across the 
strains (1.16±0.121%–1.19±0.13%), indicating 
consistent mineral solubility. Acid-insoluble ash 
ranged from 4.10±0.223% to 4.22±0.24%, with 
Allison showing slightly higher values. pH levels, 
indicating acidity, ranged from 2.9±0.1 in Allison to 
3.3±0.2 in Old Hayward, aligning with expected 
flavor profiles, where Allison appeared tangier. The 
Total Soluble Solids (TSS) content was highest in 
Allison (0.43±0.02%), suggesting greater sweetness. 
These findings confirm varietal differences and are 
consistent with past research, offering insights into 
their suitability for fresh consumption, storage, and 
processing. 

Physico-
chemical 
Properti
es 

Allison  Hayward 
New  

Hayward 
Old 

Loss on 
drying 
(Moistur
e %)  

76.05±1.7
39 

74.8±1.4
35 

74.2±1.5
61 

Total Ash 
(%) 

6.78±0.55
3 

5.72±0.7
51 

7.74±0.5
78 
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Water 
Soluble 
Ash (%) 

1.19±0.13 1.19±0.0
8 

1.16±0.1
21 

Acid 
insoluble 
Ash (%) 

4.22±0.24 4.18±0.2
19 

4.18±0.2
19 

pH  2.9±0.1 3.1±0.2 3.3±0.2 

TSS (%) 0.43±0.02 0.20±0.0
3 

0.38±0.0
3 

Quantitative Screening of phytochemicals: A 
comprehensive quantitative analysis of 
phytochemicals in Kiwi fruit strains was carried out. 
The results of phytochemicals analysis are showed 
in table 4.   
Table 4: Quantitative screening of phytochemicals 

S
a
m
p
l
e     

C
ar
bo
hy
dr
at
es     
 
(g
/1
00
g)            

P
r
ot
ei
n
s 
(g
/1
0
0
g)      

Ph
en
oli
c 
(m
g/
10
0g
)        

Ta
nn
in
s 
(m
g/
10
0g
)                                 

Fl
av
o
n
oi
ds 
(
m
g/
10
0g
)                        

As
co
rb
ic 
Ac
id  
(m
g/
10
0g
)                   

C
r
u
d
e 
Fi
b
er         
(
%
)              

F
at 
(
%
)          

   
R
e
d 
s
u
g
a
r 
(
g
/ 
1
0
0
g
)  

A
L
L 

23
.3
45
±0
.2
54
b      

0.
3
4
8
±
0.
0
0
4a    

75
1.
30
4±
83
.4
78
b      

63
8.
16
±2
4.
82
4 a    

74
.1
21
±
3.
11
3 c     

44
2.
90
7±
21
.0
90
c    

7.
2
0
1
±
0.
0
3
2b 

4.
5
0
0
±
0.
0
2
4       

13
.3
61
±
0.
02
1b 

N
H   

28
.7
55
±0
.5
90
c     

0.
4
9
9
±
0.
0
0
6      

15
8.
59
6±
18
.2
46
a  

19
3.
09
1±
18
.4
95
a    

24
.0
29
±
0.
71
8 a     

25
7.
73
4±
11
.5
57
b    

6.
5
0
3
±
0.
0
2
1a     

4.
3
0
3
±
0.
0
3
2     

12
.4
22
±
0.
05
9a 

O
H 

20
.1
38
±0
.5
46
a    

0.
4
5
5
±
0.
1
0
3 
b   

72
4.
63
8±
5.
79
7b      

54
7.
22
4±
9.
01
1b 

45
.6
85
±
2.
42
4b     

14
7.
96
2±
10
.7
39
a 

8.
5
0
4
±
0.
0
5
2c     

4.
7
0
0
±
0.
0
2
4a 

13
.8
81
±
0.
18
1c 

The values not sharing the same letter are 
significantly different (Duncan’s test) at P <0.05 
probability level. 
A comparative analysis of the biochemical 
constituents across various strains of Actinidia 
deliciosa (Allison, New Hayward, and Old 
Hayward) revealed notable differences. 
Carbohydrate and protein levels were highest in the 
New Hayward (NH) strain compared to Old 
Hayward (OH) and Allison (All). Conversely, 
phenolics, tannins, flavonoids, and ascorbic acid 
were more abundant in the Allison strain than in NH 
and OH. The Old Hayward strain exhibited the 
highest levels of fat, crude fiber, and reducing sugars 
Table 4. 
The analysis of various biochemical components 
across the different samples revealed distinct 
nutritional characteristics. Carbohydrate levels 
ranged from 20.138± 0.546 g/100g in OH to 28.755± 
0.590 g/100g in NH, with NH showing the highest 
carbohydrate content. Reducing sugars ranged from 
12.42±0.059 g/100g in NH to 13.88±0.181 g/100g 
in OH, reflecting similar sweetness profiles. Protein 
content was generally low, varying from 
0.3483±0.004g/100g in OH to 0.4998±0.006 g/100g 
in NH.  
Phenolics, or polyphenols, are indeed secondary 
plant metabolites that are universally present in 
plants and their derived products [26]. Studies show 
that polyphenols when consumed in a dose of 1 gm/ 
day show antiproliferative effects in humans.[27] 
Phenols are having free radical scavenging activity 
because of hydroxyl group [28]. Tannis show 
antioxidants properties and prevents tissue 
damaging by neutralizing the free radicals [29,30]. 
Tannins have been known since long time as the 
astringent, having the capacity to combine with 
tissue proteins and precipitate them [31]. In current 
study, phenolic compounds and tannins displayed a 
wide range of values, with the highest 
concentrations found in the All sample 
(751.3±83.478mg/100g for phenolics and 
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638.16±24.824mg/100g for tannins), while NH had 
the lowest.  
Flavonoids are also important compounds in plants 
and their products. It has been reported that the 
flavonoid possesses antioxidant properties and was 
found to be useful in the treatment of liver damage, 
human health and fitness. The antioxidant properties 
of flavonoids depend on their unique structural 
capability of scavenging the free radicals [32,33].  The 
flavonoids were most abundant in All (74.12±3.113 
mg/100g) and lowest in NH (24.02±0.718 
mg/100g), suggesting that All may be a stronger 
source of antioxidants.  
Ascorbic acid, also known as Vit C, is indeed a 
naturally occurring antioxidant compound that’s 
widely distributed in various plant-based foods like 
fruits, grains, nuts and vegetables. It performs 
several biochemical and physiological actions as it 
acts as a reducing agent due to its electron donating 
nature. It is a powerful antioxidant with water 
soluble nature [32]. We found the highest content of 
ascorbic acid in All (442.91± 21.090 mg/100g) and 
was lowest in OH (147.96± 10.739 mg/100g). In 
view of the above study, both strains, Allision and 
Haywards are potentially rich in antioxidant 
compounds, emphasizing their antioxidant, 
antimicrobial, and anti-inflammatory potential, with 
Allison exhibiting the highest levels of phenolics, 
tannins, flavonoids, and ascorbic acid, reflecting its 
potent antioxidant activity as compared to Haywards 
strains. This study is supported by [33]. 
Crude fiber is of two types: soluble and insoluble. 
They have good swelling properties, which depend 
on their porosity, shape, size, water retention ability, 
and viscosity. They are liable for fermentation. They 
are broken down into short-chain fatty acids, which 
provide health benefits [34]. In a study, fiber content 
ranged from 6.5±0.02% in NH to 8.5±0.05% in OH, 
with OH having the highest fiber content. Similarly, 
Deman has reported 5.99% crude fibre in freeze-
dried kiwi samples.[35] Fat levels were minimal, with 
NH at 4.3±0.03% and OH at 4.7±0.02%, consistent 
with previous reports on low-fat content. 
Overall, these results align with earlier studies and 
highlight variability in biochemical content across 
different samples, with specific samples, such as All, 
demonstrating higher antioxidant potential. Similar 
studies revealed that kiwi fruit extracts exhibit a 
notable antioxidant profile, characterized by total 
phenolic content (6.27±0.43 mg GAE), total 
flavonoids (1.89±0.22 mg CE), flavanols (130±6.17 
µg CE), and vitamin C (4.07±0.25 mg AA) [36].  The 

total phenolic content in four kiwi varieties ranging 
from 160.34±2.30 to 220.20±1.13 mg GAE/100 g 
FW and flavonoid content ranging from 40.57±0.16 
to 49.08±0.14 mg GAE/100 g FW [37]. In another 
study it was highlighted that nutritional benefits of 
kiwi, noting total phenolic content of 
258.55mg/100g, indicating strong antioxidant 
properties for combating oxidative stress and 
inflammation. Additionally, a crude fiber content of 
11.22% supports digestive health and may aid in 
weight management and cholesterol reduction, 
while 3.7mg/100g of dietary fiber enhances 
gastrointestinal function. The flavonoid level of 1.68 
mg/100g and ascorbic acid content of 15.52 
mg/100g further reinforce kiwi's role as a nutrient-
dense fruit, offering anti-inflammatory, 
cardiovascular, and immune support benefits. 
Together, these findings emphasize the health-
promoting potential of kiwi fruit. 
Antioxidant Activity: The DPPH and ABTS 
methods are among the most commonly used 
techniques for assessing the in-vitro FRSA of plants 
and their components. In these methods, DPPH and 
ABTS act as free radicals and are neutralized by 
antioxidant compounds such as total phenolics, total 
tannins, and ascorbic acid. The study evaluated the 
antioxidant potential of Kiwi samples based on free 
radical scavenging activity, using IC50 as the 
parameter. IC50 represents the concentration 
(quantity per microliter) of antioxidant components 
required to achieve 50% neutralizing of DPPH and 
ABTS free radicals Table 5a.  
Table 5a: Antioxidant activity as FRSA 
 

Sample
 
Name 

% Inhibition IC 50 (mg/mL) 
DPPH ABTS DPPH ABTS 

Allison  79.90  75.12  2.993 
  

3.613 

New 
Hayward  

44.03  42.08 4.561 5.294 

Old 
Hayward 

57.21 53.71 3.743 
  

4.154 

 
The maximum antioxidant activity as percentage 
inhibition (79.9% and 75.12%) was found in the 
Allison sample of Kiwi as determined by DPPH and 
ABTS methods, respectively. Similarly, the 
minimum IC50 value was reported in Allison 
samples as compared with Hayward samples of 
Kiwi fruits.   



Comparative Analysis of Actinidia (A.) deliciosa Fruit Cultivated at Hilly Region of Uttarakhand: A 
Morphological, Physicochemical, Biochemical and Antioxidant Potential Investigation 

 

IJDDT, Volume 16 Issue 44s, 2026 Page 1375 

 

All extracts showed the highest antioxidant activity, 
with 79.90% inhibition in the DPPH assay (IC50 = 
2.993 mg/mL) and 75.12% inhibition in the ABTS 
assay (IC50= 3,613 mg/mL). This was followed by 
the OH extract, which demonstrated moderate 
activity with 57.21% (DPPH, IC50= 3.743 mg/mL) 
and 53.71% (ABTS, IC50= 4.154 mg/mL). The NH 
extract exhibited the lowest activity with 44.03% 
inhibition in the DPPH assay (IC50= 4.561 mg/mL) 
and 42.08% inhibition in the ABTS assay (IC50= 
5.294 mg/mL). Antioxidant profiling using DPPH 
and ABTS methods for different varieties of Kiwi 
varieties was given in Table 5b and 5c below. 
Table 5b Antioxidant activity as % inhibition by 
DPPH Method 

Vol 
(ul) 

Allison 
(1g/40 
ml) 

New 
Hayward 
(1g/40 ml) 

Old 
Hayward 
(1g/40 ml) 

 % 
Inhibition 

% Inhibition % Inhibition 

0 0.0 0.0 0.00 
50 26.59 19.20 22.63 

100 35.34 24.94 26.77 
150 44.32 33.74 43.38 
200 63.59 38.77 47.63 

250 79.90 44.03 57.21 
 
Table 5c Antioxidant activity as % inhibition by 
ABTS Method 
 

Vol 
(ul) 

Allison 
(1g/40 ml) 

New 
Hayward 
(1g/40 ml) 

Old 
Hayward 
(1g/40 ml) 

 % 
Inhibition 

% 
Inhibition 

% Inhibition 

50 15.02 11.45 15.94 
100 23.31 19.86 25.10 
150 45.59 32.00 38.86 
200 64.24 37.13 46.40 

250 75.12 42.08 53.71 
 
The strong antioxidant properties of Actinidia 
deliciosa L. (kiwifruit), highlighted by IC50 values 
48.55 µg/mL for DPPH• and 77.00 µg/mL for 
ABTS•+ radicals, demonstrating its ability to 
effectively neutralize free radicals. Similarly, 
reported the antioxidant capacity of the Hayward 
kiwi species, with ABTS and DPPH assay values of 
20.42 ± 1.17 µM TE and 12.45 ± 1.12 µM TE, 

respectively, the methanolic extracts of A. deliciosa 
fruits exhibited significant free radical scavenging 
activity due to bioactive compounds like alkaloids, 
glycosides, terpenoids, vitamins, and other 
constituents. Additionally, A study shows that Kiwi 
fruit has a rich antioxidant profile similar findings 
were also observed by [38,39,40 41,42].   
Conclusion: The comparative analysis of 
morphological, phytochemical, and nutritional 
attributes of two kiwifruit varieties (Allison and 
Hayward) and the age of the orchard (New & Old 
Hayward highlighted distinct varietal differences in 
growth, composition, and bioactive properties. Old 
Hayward exhibited superior fruit size, weight, and 
edible inner fruit proportion, whereas Allison stood 
out for its elongated shape, highest moisture content, 
and tangier flavor profile. New Hayward displayed 
the highest carbohydrate and protein content, 
making it nutritionally dense. Phytochemical 
screening revealed consistent bioactive compounds 
across all strains, emphasizing their antioxidant, 
antimicrobial, and anti-inflammatory potential, with 
Allison exhibiting the highest levels of phenolics, 
tannins, flavonoids, and ascorbic acid, reflecting its 
potent antioxidant activity. Fiber and fat contents 
were low across the board, aligning with typical 
kiwifruit profiles. Collectively, these findings 
underscore the unique attributes of each strain, 
suggesting diverse applications: Old Hayward for its 
robustness and storage potential, Allison for fresh 
consumption and therapeutic value, and New 
Hayward for higher nutritional content, paving the 
way for targeted utilization in both fresh and 
processed forms. 
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