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Abstract

Persimmon fruit (Diospyros kaki L.) is a highly nutritious fruit with bestowed antioxidant properties. But due to its perishable
nature, it is produced for a very shorter period of time. Preservation of fruit in the form of pulp acts as a suitable method to pro-
vide availability of the fruit throughout the year. The main objective of this investigation was to develop persimmon pulp from the
cold and hot pulping method and to assess the best preservation method for storage. Among six different treatments in cold
pulping method (T4 to T3 x 2), treatment T, (10 % water) and among 18 different treatment in hot pulping method (T4 to Tg x 2),
treatment T5 (10 % water + 10 minutes cooking time) using fruit with peel was selected on the basis of nutritional and sensory
attributes. Further, the pulp was preserved via heat and chemical methods. Among six different treatments, Ts (Pulp + pasteuri-
zation + 1000 ppm potassium metabisulphite (KMS) in glass bottles) was found to be best in the type of pulp. This treatment
was able to retain the maximum amount of ascorbic acid (13.733 and 8.043 mg/100 g), 8-carotene (173 and 86 ug/100 g) and
total phenols (3.093 and 2.873 mg/100 g), respectively during storage of 6 months. Hence, it can be suggested from the study
that nutritionally rich persimmon pulp can be prepared with better storage stability which can be used by both small and large
scale industries at a lower cost of production.

Keywords: Ripe persimmon, Pulp, Pulping method, Pulp preservation, KMS

INTRODUCTION serve the nutrition, color and taste of the fruit pulp. To
check efficacy and effects on microbial culture growth
use of chemical preservatives is of prime importance
(Khattak et al., 2014).

Persimmon (Diospyros kakai L.) is a Japanese fruit
commonly known as Japani phal. The word persim-
mon is derived from Algonquian called as “dry fruit”.
Ancient refers persimmon fruit as “Food for the Gods”
where Dios means God and pyros means food or
grain. The fruit is native to China, Korea and Japan,
but is widely cultivated in warm regions of Brazil, Italy
and the Mediterranean region as well (Bubba et al.,
2009). As per FAO report, the total annual production
of persimmon is more than 7.9 million tonnes in the
world of which 85 per cent of total production is from

Fruits and vegetables are the most perishable food
products that get spoiled as early as possible, so they
need to be converted into edible products. The most
important way to utilize fruits and vegetables is to pro-
duce semi-finished products such as pulps, purees,
juices, etc. The pulp can be extracted by employing
various methods such as hot and cold pulping, enzy-
matic treatment, microwave extraction, high-pressure
treatment, ultrasonic extraction, etc. The quality of fruit
pulps must be maintained using various quality control
methods, in order to offer a high nutritional, microbio-
logical and sensory quality product to the consumers.
Different preservation methods can be used to pre-
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China, Japan and Korea in the year 2018 (FAO, 2018).
The fruit is cherished for its unique flavour and high
nutrient content. It contains 82.03 % water, 0.61 %
protein, 19.6 % carbohydrate and 0.40 % fat (Zhou et
al., 2011). The Fuyu variety has higher levels of sug-
ars. Fructose and glucose are main sugars present in
fruit comprising of more than 90 per cent of total sugar
while sucrose is present in minimum level (ltoo, 1980).
Other than nutrients persimmon is potentially a rich
source functional components such as Vitamin A, D, E,
B6 and B12, carotenoids, polyphenolic compounds,
flavonoids and flavonols. These bioactive components
acquire potential role against oxidation of LDL choles-
terol and arterial stiffness that results in atherosclerotic
plague formation. Further, they possess antioxidant
and antimutagenic effect that activate the immune re-
sponse, resulting in the normal functioning of metabol-
ic activities (Bultt et al., 2015).

Fuyu persimmons are highly versatile as they can be
eaten fresh out of hand. The fruits are sweet; their tex-
ture varies from crisp and succulent when young, to a
tender and gelatinous as they mature. The fresh Fuyu
fruits can be stored for a period of 20-30 days while its
shelf life can be increased up to 2 months when stored
at 0°C (Jung et al., 2005). Being nutrients enrich fruit,
ripe persimmon has major post-harvest problems relat-
ed to handling, packaging, storage, transportation and
marketing (Unal et al., 2018). Thus proper processing
steps have to follow to save the crop from wastage
and conserve its nutrients. Therefore, an important
way to avoid post-harvest losses is to process the fruit
in the form of pulp. Although different preparation and
preservation methods have been examined, there are
few studies concerning persimmon pulp and its addi-
tion in food and food products.

Keeping in view the above facts, the efforts have been
made in the present study in order to prepare and im-
prove the shelf life of ripe persimmon pulp by using the
various safe preservation methods under their ac-
ceptable limits.

MATERIALS AND METHODS

Preparation of persimmon pulp: The fully ripened
persimmon fruits of Fuyu variety were procured from
the Regional Horticulture Research and Training Sta-
tion Seobahg, Kullu, Himachal Pradesh and used for
the preparation and preservation of pulp. The pulp
from ripe persimmon fruit was extracted by employing
cold and hot pulping methods (Dhiman et al., 2018).
The persimmon fruits were divided into two lots com-
prising of fruits with peel and the fruits without the peel.
The ripe persimmons were thoroughly washed. The
calyx was removed manually with the help of stainless
steel knife and cut into halves. The seeds and the peel
(only in case of pulp without peel) were also removed
manually. The fruits were cut into small pieces and
converted into pulp by grinding in a mixer cum grinder
(Model MX-1155). The amount of water (5, 10 and 15

%) to be added for the preparation of ripe persimmon
pulp was standardization of cold pulping method.
Therefore, six (T4 to T3 x 2) treatments were involved
for the development of pulp using fruit with peel (5, 10
and 15 % of water) and fruit without peel (5, 10 and 15
% of water). A similar process was followed in case of
the hot pulping method as well, the fruits pieces were
heated in a pressure cooker (5 kg capacity) on a do-
mestic gas stove. The different treatment combinations
having varied quantity of water (5, 10 and 15 %) and
cooking time (5, 10, 15 min) were used for standardi-
zation of hot pulping method for preparation of ripe
persimmon pulp. Hence, eighteen (T4 to Ty x 2) total
treatments were used, comprising of nine treatments
using fruit with peel and nine treatments using fruit
without the peel. The pulp thus obtained was analyzed
for different chemical parameters and the best combi-
nation on the basis of higher retention of nutrients as
well as sensory scores was selected for further studies.
Preservation of persimmon pulp: The pulp of best
treatment obtained from cold and hot pulping method
was preserved by different treatments viz. T, (2000
ppm KMS), T, (2000 ppm sodium benzoate), T3 (1000
ppm KMS + 1000 ppm sodium benzoate), T4
(Pasteurization), Ts (Pasteurization + 1000 ppm KMS)
and Tg (Pasteurization + 1000 ppm sodium benzoate).
As per preservation method, the pulp was packed in
glass jars and glass bottle and was labelled properly.
Further, the product was kept at ambient temperature
and quality was evaluated at 0, 3 and 6 months of stor-
age interval.

Chemical and microbial examination: The ripe per-
simmon pulp was analyzed for different parameters.
Total Soluble solids (TSS) were measured by hand
refractometer of 0-32 °Brix (Ranganna, 2009). Stand-
ard 0.1 N NaOH solutions was used for determination
of titrable acidity for titrating known volume of sample
in the presence of phenolphthalein as an indicator
(Ranganna, 2009). A digital pH meter (CRISON Instru-
ment, Ltd Spain) was used to analyze pH of the sam-
ple. The method as suggested by Ranganna (2009)
was followed for the evaluation of sugars, ascorbic
acid and B-carotene. Total phenols were analyzed per
the method suggested by Singleton and Rossi (1965)
using gallic acid as standard. Total plate count was
done under aseptic conditions, in which 0.1g of serially
diluted samples was inoculated on standard plate
count agar medium (Ranganna, 2009). Then the
plates were incubated at 37°C for 72 hours prior to the
counting of microbes. The results of total plate count
(TPC) were expressed as CFU/mL of sample.
Sensory evaluation: The persimmon pulp was sub-
jected to sensory evaluation and ranking was done
based on nine-point hedonic rating method (Amerine
et al., 1965) was followed for conducting the study.
Ten semi-trained panellists, including faculty members
and postgraduate students of the Department of Food
Science and Technology, were selected for product
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evaluation. Each product was judged for various sen-
sory parameters such as colour, consistency, taste,
aroma and overall acceptability on the basis of nine
points hedonic scale.

Statistical analysis: The data collected on chemical
characteristics of persimmon pulp as per the experi-
ment were analyzed by using Completely Randomized
Design (CRD) and data pertaining to sensory evalua-
tion were analyzed by Randomized Block Design
(RBD). Further, to compare the quality of persimmon
pulp extracted using the different pulping method, the
mean value of each parameter was analyzed using
paired t-test.

RESULTS AND DISCUSSION

Standardization of cold pulping method for prepa-
ration of ripe persimmon pulp: The data pertaining
to chemical characteristics of ripe persimmon pulp
extracted by cold pulping method is presented in Table
1. After going through the data it was revealed that,
there were significant differences with respect to pulp
recovery, pH, reducing sugars, ascorbic acid and -
carotene of persimmon pulp extracted by three differ-
ent combinations of water using fruit with and without
the peel. The recovery of pulp was higher where fruit
along with peel was used for the preparation of pulp. It
was found that the presence of peel in pulp had signifi-
cant (p<0.05) difference in the recovery of persimmon
pulp. The pulp recovery ranged from 77.32 to 79.95
and 72.55 to 75.82 per cent (w/w) in persimmon pulp
prepared using fruit with and without the peel. Further,
fruit to water ratio brought a significant (p<0.05) effect
on the yield of pulp, i.e. with an increase in water con-
tent the yield of pulp also increased. Similarly, the
yield was increased with the addition of water as re-
ported by Sharma et al. (2019) on extracting pulp us-
ing Hachiya variety of persimmon by the cold pulping
method. The total soluble solids (TSS) of extracted
pulp obtained from fruit with and without peel de-
creased from 15.64 to 15.56 and 15.60 to 15.37 °Brix.
The treatment T4 in both the case exhibited the high-
est TSS, which was statistically at par with T, while T3
showed the lowest level. With the increase in the pro-
portion of water in the fruit, the TSS of pulp exhibited
non-significant decrease. The titratable acidity was
highest (0.125 %) in T, and was statistically at par
(p<0.05) with treatment T, and T; in pulp extracted
using fruit with and without the peel. The pH value was
maximum in treatment T3 (5.81 and 5.68) and mini-
mum in T4 (5.78 and 5.57) thereby indicating an in-
verse relation with titratable acidity for the respective
pulp. Siloni (2013) reported that dilution of fruit slices
in water in different proportions brought about a signifi-
cant (p<0.05) difference in titratable acidity and pH of
extracted guava pulp. Similar to TSS, total sugars and
reducing sugars in all treatments ranged from 13.91 to
13.97 and 11.83 to 11.92 per cent, respectively in pulp
extracted by fruit with peel while ranged from 13.61 to

13.70 and 11.65 to 11.74 per cent, respectively in pulp
extracted by fruit without the peel. It means that dilu-
tion decreased the amount of sugars. If we talk about
functional components, addition water had significant
(p<0.05) effect on the concentration of ascorbic acid,
B-carotene and total phenols. The ascorbic acid was
observed to be higher in T, with a value of 15.32 and
14.76 and lower in T5 with a value of 14.86 and 14.63
mg/100g, respectively in pulp containing fruit peel and
without the peel. In the case of B-carotene, presence
of peel had a greater impact on it which means that
fruit peel does possess a higher amount of [-
carotene. The value for 3-carotene ranged from 180 to
240 and 140 to 180 ug/100g in the respective pulp.
While total phenols were highest (3.80 and 3.70
mg/100g) in T4 which was statistically at par (p<0.05)
with treatment T, having a value of 3.77 and 3.67
mg/100g and T; with a value of 3.74 and 3.62
mg/100g, respectively in pulp extracted using fruit with
and without the peel. An appraisal of data (Table 1)
revealed the maximum colour score (8.48) in T, as
compared to T4 and T3;. Maximum mean scores for
consistency (8.01), taste (8.35), aroma (7.49) and
overall acceptability (8.48) were also awarded to T, in
pulp extracted using fruit with the peel. Similarly, in
the case of pulp obtained from the fruit without peel,
the assessment of data reported maximum colour
score (7.45) in T, which was statistically at par with
Ts. Maximum mean scores for consistency taste and
overall acceptability was 7.97, 7.90 and 7.45, respec-
tively in T,. Therefore, on the basis of nutritional and
sensory characteristics, it is concluded that the pulp
extracted using fruits with peel by adding 10 per cent
of water was observed to be the best and selected for
storage studies.

Standardization of hot pulping method for prepa-
ration of ripe persimmon pulp: The chemical ana-
lyze of ripe persimmon pulp extracted by the hot pulp-
ing method is given in Table 2. The data revealed sig-
nificant differences (p<0.05) among chemical parame-
ters of ripe persimmon pulp extracted by different
combinations of water while ascorbic acid and total
phenols possess non-significant effect (p<0.05) on the
increase in cooking time in fruit with and without the
peel. In this method, TSS, total sugar and reducing
sugars was decreased with increase in the water
while increase with the increase in cooking time, on
the other hand, pH increase while titratable acidity,
functional components decreases with increase in
water and cooking time. The recovery of pulp was
higher when fruit along with peel was used in compari-
son to flesh alone. It was observed from the data that
the pulp recovery was maximum (89.88 and 80.32 %)
in T7 and minimum (80.15 and 76.71 %) in T;. The
data showed that the addition of water exerted a sig-
nificant increase while cooking time possesses signifi-
cant (p<0.05) decrease in the yield of persimmon
pulp. A higher yield of guava pulp and pumpkin pulp
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Table 1. Physico-chemical characteristics and sensory score of cold extracted persimmon pulp from fruit with and

without the peel.

Persimmon pulp with peel

Persimmon pulp without peel

Parameter

T, T T3 CDoos T4 T Ts CDo.05
Pulp recovery (%) 77.32 77.8 79.95 0.05 72.55 72.85 75.82 0.06
TSS (°B) 15.64 15.58 15.56 0.06 15.60 15.57 15.37 0.04
Titratable acidity (%) 0.125 0.121 0.118 0.045 0.125 0.123 0.121 0.045
pH 5.78 5.87 5.81 0.04 5.57 5.61 5.68 .04
Total sugars (%) 13.97 13.93 13.91 0.04 13.70 13.65 13.61 0.04
Reducing sugars (%) 11.92 11.88 11.83 0.04 11.74 11.68 11.65 0.07
Ascorbic acid (mg/100g) 15.32 15.12 14.86 0.07 14.76 14.70 14.63 0.04
B-carotene (ug/100 g ) 240 220 180 0.04 180 155 140 0.04
Total phenols (mg/100g)  3.80 3.77 3.74 0.04 3.70 3.67 3.62 0.04
Color 8.16 8.48 8.34 0.02 7.28 7.45 7.40 0.02
Consistency 7.05 8.01 7.55 0.13 7.01 7.97 7.50 0.02
Taste 8.02 8.35 8.27 0.01 7.27 7.90 7.25 0.02
Aroma 7.18 7.49 7.32 0.03 6.80 6.89 6.83 0.02
Overall acceptability 8.29 8.48 8.37 0.01 7.28 7.45 7.40 0.02

where, T1= 5 % water, T,= 10 % water, Tz= 15 % water, CDgosis 5 % level of significance

where, T1=5 % water, T,= 10 % water, T3= 15 % water, CDgsis 5 % level of significance

was recorded on increasing the proportion of water
during extraction by the hot pulping method by Sandhu
et al. (2001) and Dhiman et al. (2018), respectively.
The TSS was ranged from 15.12 to 15.95 °Brix and
from 14.21 to 15.28 °Brix in the pulp obtains from fruit
with and without peel, respectively. Heating during
pulp extraction helps in increasing the total soluble
solids of the pulp due to loss of moisture and better
extraction of soluble components. Similar results were
reflected by Siloni (2013) for guava pulp when cooked
for 15 min and Dhiman et al. (2018) for pumpkin pulp
when cooked for 10 min. The titratable acidity was
observed to have maximum value in T4 (0.121 and
0.112 %) and least in Ty (0.103 and 0.095 %), in the
respective pulp. While the inverse relation was ob-
served in case of pH, as higher the acidity lower is the
pH value. Among two different types of pulp, pulp con-
sisting of fruit peel possessed greater acidity and
might have good stability. The total sugars and reduc-
ing sugars were between 14.10 to 14.36 and 12.11 to
12.67 per cent, respectively in persimmon pulp con-
sisting of fruit peel and 14.03 to 14.24 per cent and
12.09 to 12.52 per cent, respectively in persimmon
pulp with no fruit peel. The functional components like
ascorbic acid, 8- carotene and total phenols were ob-
served to be highest in T, and lowest in Tg which
means that both dilution and cooking time had de-
creased the amount of these functional components.
The ascorbic acid content ranged from 8.75 to 11.13
and 8.32 to 10.51 mg/100g in the respective pulp. The
maximum value of - carotene and total phenols was
observed to be 200 and 3.75 mg/100g in persimmon
pulp extracted using fruit with peel and a value of 160

and 3.71 mg/100g in persimmon pulp extracted using
fruit without peel, respectively. It means that fruit peel
does possess functional properties also. The loss in
ascorbic acid content in hot pulping may due to the
reason that the vitamin is heat-labile. The results are in
conformation with the findings of Bembem and Sadana
(2013) who revealed a significant (p<0.05) decrease in
ascorbic acid of potato when cooked in boiling water
followed by pressure cooking, steaming, microwave
cooking and sauteing. The report of Pott et al. (2003)
reflects 7.7 % to 15.4 % decrease in B-carotene after
pasteurization of mango puree for 15 min. Also, the
decreased in (-carotene from 6.22 to 5.31 mg/100g
when cooked for 3 to 10 min was observed by Dhiman
et al. (2018) in ripe pumpkin pulp.

Further, data indicated in Table 2 reported that treat-
ment Ts got the maximum score for colour (8.46), con-
sistency (7.75), taste (8.26), aroma (7.91), and overall
acceptability (8.39) reflecting the product was liked
very much by the panellist for the pulp prepared using
fruit with peel. While in case of persimmon pulp pre-
pared using fruit without peel had maximum overall
acceptability (7.38) in Ts (10% water and 10 min cook-
ing time) and minimum (7.21) was found in Tg (15 %
water and 15 min cooking time). The maximum mean
scores for color (7.41), consistency (7.72), taste (7.24)
and aroma (6.90) was awarded to Ts (10 % water and
10 min cooking time). It was observed that the in-
crease in cooking time to 15 min at reduced water lev-
el caused burnt flavor in pulp. Therefore, based on
both nutritional quality and sensory attributes, the hot
pulping of persimmon fruits with peel after addition of
10 per cent water was followed by cooking for 10 min
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Table 3. Storage study of persimmon pulp extracted by the cold pulping method.

Storage

Treatments

Parameters . Mean CDo.05
interval T, T, T; T, Ts T
0 1556 1556 1556  15.88 1588 1588  15.723
_ 3 1559 1576 1586  16.01 1592 1598 15856  |-0.014
TSS (°Brix) S$=0.02
6 16.05 1611 1621 1650 16.34 16.38  16.267 5,70 034
Mean 1573 1581 1588  16.13 16.05 16.08
0 0.12 0.12 0.12 009 009 009 0.0
Titrable acidity 3 0.13 0.15 0.15 010 009 010  0.12 ;fg-gg;
0, - .
(%) 6 0.15 0.18 0.19 011 010 012  0.14 SxT=0.003
Mean 0.13 0.15 0.15 010 009  0.10
0 5.81 5.81 5.81 578 578 578 580
3 5.79 5.77 5.75 576 574 572 576 T=0.014
pH $=0.02
6 5.70 5.67 5.64 567 564 561 565 SxT=NS
Mean 5.77 5.75 5.73 574 572 570
0 1362 1362 1362 1396 13.96 13.96 13.79
Total sugars 3 1365 1378  13.89  14.07 1399 14.04  13.91 ;fg-g;“
0, - .
(%) 6 1407 1411 1420 1452 1436 1442 1428  g,7-0.035
Mean 1378 1384 1391 1418 1411 14.14
0 171 1171 1171 1175 1175 1175 1173
Reducing 3 1173  11.87 1198 1206 11.78 1183 1187 ;ig-g;”f
) - .
sugars (%) 6 1215 1220 1230 1238 1216 1221 1223 SxT=0.035
Mean 6.86 6.93 1200  12.06 11.90 11.93
0 1512 1512 1512  14.86 14.86 14.86  14.99
Ascorbic 3 1400  13.49 1382 1362 1373 1381 1374 ;fg-g;“
acid (mg/100g) 6 1289 1186 1253 1239 12,60 1277 1251 SxT=0 034
Mean 1402 1349 1383 1363 1373 13.82
0 223 223 223 193 193 193 213
B-carotene 3 203 193 183 173 173 163 183 ;%2120
(mg/100g) 6 183 163 143 163 153 133 153 SxT=0.033
Mean 203 193 183 183 173 163
0 3.77 3.77 3.77 345 345 345 361
Total phenols 3 3.13 3.27 3.30 310  3.09 309 3.9 T=0.010
(mg/100g) $=0.02
6 2.85 2.78 2.81 276 273 274 278 SxT=0.034
Mean 3.13 3.27 3.29 311 309  3.10

where, T= treatment, S= storage, CDysis 5 % level of significance

was selected for storage studies.

Comparison of persimmon pulp extracted using
different pulping method: To determine the hypothe-
sis about the mean difference of various physico-
chemical characteristics, paired t-test was used to an-
alyze the effect of pulp extraction method that cause
significant changes in all the parameters including pulp
recovery, TSS, titratable acidity, pH, total sugars, re-
ducing sugars, ascorbic acid, B-carotene and total
phenols. Therefore, it reflected that cooking of pulp
lead to higher pulp recovery along with better con-
sistency due to tissue breakdown and inactivation of

pectinase. Further heating caused the breakdown of
polysaccharides into simple sugars. Although the color
of pulp obtained by hot pulping had good characteris-
tic, heating lead to loss of heat-sensitive components
such as ascorbic acid, B-carotene and total phenols.

Change in chemical and microbial parameters of
persimmon pulp preserved by different methods
during storage: The data presented in Table 3 and 4
revealed a gradual increase in the TSS, titratable acidi-
ty, total sugars and reducing sugars while decreasing
trend was observed in pH when pulp was stored for 6
months applied with different methods of preservation.
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Table 4. Storage study of persimmon pulp extracted by hot pulping method.

Storage

Treatments

Parameters interval T T T T, T T Mean CDo.05
0 1562 1562 1562 1594 1594 1594  15.78
, 3 1566  15.82 1592  16.07 16.01 16.04 1592  1-0.188
TSS (°Brix) S=0.267
6 1612 1619 1627 1625 1613 1644 1628  geToNs
Mean 1580 1587 1594  16.08 16.02 16.14
0 0.108 0108  0.108  0.078 0078 0078 0.09
Titrable acidity 3 0123  0.138 0143 008 008 0093 0.11 ;fg-gg;
0, - .
(%) 6 0.138  0.168 0178 009  0.088 0108 0.13 SxT=0.003
Mean 0123 0138  0.143 0083 009  0.093
0 6.16 6.16 6.16 611 611 611  6.14
3 6.14 6.12 6.10 6.09 607 605  6.09 T=0.014
pH $=0.02
6 6.05 6.02 5.99 600 597 594 599 SxT=NS
Mean 6.12 6.10 6.09 607 605 6.04
0 1412 1442 1412 1446 1446 1446  14.29
Total sugars 3 1434 1428 1449 1457 1449 1454 1440 :‘(’)-g;o
0, - .
(%) 6 1456  14.61 1480 1472 1486 14.92 1477  gx7=0034
Mean 1434 1434 1447 1456 1461 14.64
0 1214 1214 1214 1218 1218 1218  12.16
Reducing sug- 3 1216 1230 1241 1229 1221 1226 12.27 ;fg-g;“
0, - .
ars (%) 6 1258 1263 1273 1274 1259 1264 1265  gx7=0035
Mean 1229 1236 1243 1240 12.33  12.36
0 9.43 9.43 9.43 917 947 917 930
Ascorbic acid 3 8.31 7.80 8.13 793 804 812 805 :8-%13
(mg/100g) 6 7.20 6.17 6.84 6.90 691 7.08 682 SxT=0.034
Mean 8.31 7.80 8.13 800 804  8.12
0 153 153 153 103 103 103 128
B-carotene 3 133 123 113 83 83 83 103 ;ig-g;?
(mg/100g) 6 123 103 83 70 70 60 85 SXT=NS
Mean 137 127 117 86 86 82
0 3.55 3.55 3.55 323 323 323 339
Total phenols 4 3.09 3.05 3.09 288 287 287 297 1=0.014
(mg/100g) $=0.02
6 2.63 2.56 2.64 254 251 252 257 SxT=0.035
Mean 3.09 3.05 3.09 288 287 287

where, T= treatment, S= storage, CDqsis 5 % level of significance

The mean TSS during storage for 6 months increased
from 15.73 to 16.27 '‘B and 15.78 to 16.28°Brix in cold
and hot extracted; pulp in with maximum value was
noticed in treatment T, . (pasteurization) while mean
minimum was observed in T4 (KMS 2000ppm) in both
types of extracted pulp. Statistically, significant differ-
ences were found in all the treatments. Increase in
TSS during storage may be due to breakdown of poly-
saccharides into oligosaccharides and monosaccha-
rides. Similar increase in TSS was recorded by
Hussain et al. (2003) on storing cold extracted mango
pulp using preservatives at 30-45°C for 150 days,

Elsheikh et al. (2014) in canned mango concentrate
prepared using cold extracted pulp stored under room
and refrigerated temperature, Bhardwaj and Mukher-
jee (2011) in kinnow juice developed by pasteurization
at 75°C for 15 min stored in glass bottles for 6 months
and Sharma (2019) in hot extracted persimmon
(Hachiya) pulp (10 % addition of water and 5 min of
cooking time) stored for 6 months while contradict re-
sults were revealed by Sarkar et al. (2015) for tomato
pulp obtained by treating at 95C for 5 min when stored
in glass bottles for 150 days.

Further, treatments, as well as storage period, had a
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significant (p<0.05) effect on titratable acidity of per-
simmon pulp. Among the treatments, the mean value
for titratable acidity ranged from 0.09 to 0.15 per cent
in the cold extracted pulp. In case of hot extracted
pulp, mean value for titratable acidity and pH ranged
from 0.09 to 0.13 per cent and 6.04 to 6.12, respec-
tively with mean minimum value of titratable acidity in
treatment T4 and maximum in T;. With respect to in-
creased titratable acidity, there was a significant de-
crease in pH of all the treatments during a storage
period of 6 months. During storage, it was observed
that pulp preserved with heat treatment had increased
acidity to a very lesser extent in comparison to simple
chemical preservation method. The increasing trend in
titratable acidity during storage has also been noticed
by Durrani et al. (2010) in apple pulp extracted simply
using pulper machine, Jain et al. (2011) in papaya
pulp obtained by boiling pieces for 30 min followed by
mixing, Kaur and Aggarwal (2014) in bitter gourd juice
obtained from juicer extractor and Dhiman et al. (2018)
in pumpkin pulp prepared using 5 % water and cooked
for 5 min. The changes in total sugars and reducing
sugars of persimmon pulp during storage reflected an
increasing trend in all treatments. Mean value of total
sugars in cold extracted pulp inclined from 13.79 to
14.28 per cent and for reducing sugars from 11.73 to
12.23 per cents. While the mean value of total and
reducing sugars in hot extracted pulp rose from 14.29
to 14.77 and from 12.16 to 12.65 per cent for 6 month
storage period. The mean maximum value for total
sugar was observed in Tg while reducing sugars was
observed in Tj. Statistically, significant differences
were found among all the treatments and storage in-
tervals their interaction was also noticed as significant.
An increase in total sugars of mango pulp, during 6
months of storage was observed by Kalra and Tandon

(1985). Similarly, Dhiman et al. (2018) observed an
increase in reducing sugars of pumpkin pulp during 6
months of storage. Hydrolysis of polysaccharides
helped in increasing the quantity of total and reducing
sugars.

On the other hand, different bioactive components
such as ascorbic acid, B-carotene and total phenols
get decreased with increase in storage period. Both
treatments, as well as storage periods, reflected a sig-
nificant difference among these components. In case
of ascorbic acid about 14 to 16 and 20 to 22 per cent
decrease in content and 15 to 31 and 30 to 33 per
cent decrease in B-carotene was observed in the cold
and hot extracted pulp, respectively in treatment Ty, Ts
and Tg during storage (Fig. 1). The decrease in ascor-
bic acid content from 14.993 to 12.510 and 9.303 to
6.820 mg/100 g, B-carotene from 213 to 153 and 128
to 85 pg/100 g and total phenol from 3.613 to 2.781
and 3.39 to 2.57 mg/100 g was observed in cold and
hot extracted pulp, respectively during storage. The
effect of treatment, storage interval was noticed to be
significant (p<0.05) while their interaction was non-
significant (p<0.05) in case of B-carotene. Although
the initial value for these components in hot extracted
pulp was lesser than the amount present in the cold
extracted pulp heating protects the pulp from microbes
and retains these components during storage.

There was a significant decrease in the ascorbic acid
content of all the treatments during a storage period.
The interaction between storage intervals and treat-
ments was found to be significant. The loss in ascorbic
acid might be due to the oxidation of irreversible con-
version of L-ascorbic acid into dehydroascorbic acid
oxidase caused by trapped or residual oxygen in the
glass bottles (Jaiswal et al., 2008). The present results
are in accordance to Sarkar et al. (2015) for tomato

m 0 month

Beta-carotene (ug/g) total phenols

(mg/100g)

cold pulp

Beta-carotene (pg/g)

B 3 months

6 months

total phenols
(mg/100g)

Hot pulp

Fig. 1. Effect of storage on quality of B-carotene and total phenols in cold and hot extracted pulp.
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pulp obtained by treating it at 95°C for 5 min when
stored in glass bottles for 150 days by Dhiman et al.
(2018) in pumpkin pulp prepared, using 5 % water
cooked for 5 min. A loss in carotenoid content of prod-
uct during storage credibly owes to the oxidative
breakdown, isomerisation or enzyme destruction of the
pigments (Dhiman et al., 2018). A similar effect on -
carotene was observed by Singh et al. (2017) on stor-
ing mango pulp in a different type of packaging materi-
al. The reduction in total phenols during storage can
be due to the formation of polymeric compounds com-
plex by the interaction of phenols with protein and their
precipitates (Kumar and Manimegalai, 2005). There-
fore, it was observed that during storage the functional
components such as ascorbic acid, B-carotene and
total phenols was retained to a greater extent in case
of persimmon pulp preserved by pasteurization fol-
lowed by chemical treatment in comparison to simple
chemical treatments. The samples for the microbial
count in persimmon pulp after processing and preser-
vation possessed no growth at 0 months in all the
treatments. However, a few microbial (5-20 CFU)
growths were observed during storage interval, but the
count was below the safe limit (50 CFU) as précised
by FSSAI (2006).

Conclusion

Henceforth, the present study demonstrated the effect
of varying water concentrations on the nutritional quali-
ty of persimmon (Diospyros kaki L.) pulp prepared by
the cold and hot pulping method. The treatment T, (10
% water) in cold pulping method and Ts (10 % water
+ 10 minutes cooking time) in hot pulping method
was found to be the best with required quantity of
nutrients and higher sensory attributes. Further, it
was also seen during the storage that different
preservation methods had a significant (p<0.05)
effect on titratable acidity, total sugars, reducing
sugars, ascorbic acid and total phenols of the pulp.
Although many researchers have used a simple
method for the extraction of pulp using pulper or
juice extractor. The present investigation examined
the quality of persimmon pulp in respect of using
the peel, addition of water and cooking time, there-
fore was found to be suitable to obtain the pulp high
nutritional characteristics. This work can be a major
contribution that can help to develop a nutritionally
rich persimmon pulp that has safer and viable stor-
age to be used at the household level as well as in-
dustrial level.
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