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Effect of blanching pre-treatments on sensory quality of dragon

fruit peel pickle

Abstract

Present investigation entitled effect of blanching pre-treatments on quality of dragon fruit
peel picklewas aimed to evaluate sensory quality of dragon fruit peel pickleduring storage.
For preparation of dragon fruit peel pickle, an experiment was laid out with six blanching pre-
treatments [without blanching (T1), water blanching (T2), 0.5 % citric acid blanching (T3), 1.0 %
citric acid blanching (T4), 0.5 % alum (potassium aluminium sulphate) blanching (Ts) and 1.0 %
alum (potassium aluminium sulphate) blanching (Ts)]. The prepared pickle was stored for a
period of 6 month to analyse the sensory quality attributes at three month intervals. The
results of the investigation revealed that dragon fruit peel pickle prepared from peel blanched in
1 per cent citric acid (T,) observed to have maximum colour, taste, flavour, texture and overall
acceptabilityscore.Overall findings of investigation revealed that best sensory quality dragon
fruit peel pickle can be prepared from peel when blanched in 1 per cent citric acid followed by
curing in 8 per cent salt and addition of ingredients. The dragon fruit peel pickle can be
successfully stored for a period of six months with minimum changes in sensoryquality.
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Introduction

Dragon fruit, known as pitaya or pitahaya belongs to the Cactaceae family and is
prevalent in two separate genera namely, ‘Hylocereus’ and ‘Selenicereus’. The most common
commercially cultivated varieties belongs toHylocereus genus covering around 16 different
species. It is also called as strawberry pear, thangloy (Vietnamese), pitayaroja (Spanish),la
pitahaya rouge (French) andkamalam (Hindi). Dragon fruit has great potential as a new crop
for mediterranean growers due to the requirement of little water and well adaption to the high
temperatures (Trivelliniet al., 2020). The cultivation is prominent in about 20 countries
including Thailand, Indonesia, Taiwan, Vietnam, India, Srilanka, Bangladesh, Japan,
Malaysia, Philippines, Australia, United States, and China. There are three varieties that are
grown commercially includes, Hylocereusundatus (white dragon fruit), Hylocereuspolyrhizus
(red dragon fruit) and Selenicereusmegalanthus (yellow dragon fruit) (Jalgaonkaret al.,

2022). It contributes to the food security of millions of people in the developing world.



Gazing at the recent dragon fruit production scenario of 2018-2019, India is the producer of
dragon fruit with annual production of 4200 ton from an area of 400 ha with 10.5 t/ha
productivity (Wakchaure, et. al. 2021).

In India, the indigenous fruits are processed into a number of value added products
like, jam, juice, jelly, cheese, preserves etc. But the exotic dragon fruit processed products are
rarely available in our markets as well as very little work has been done on processing of
dragon fruit in India. So the scope for utilizing dragon fruit remains bright in India. A number
of locally processed fruit products are now available in the market. If quality products from
dragon fruit are developed, it might be welcomed by the consumers, because of this dragon
fruit has gained much interest in the society due to its exotic features attractive colours,
nutritional value and pleasant taste. Development of pickle by utilizing local produce is
critically important for expansion of food industries. Therefore this study was planned
keeping in view on medicinal and nutritional importance of dragon fruit peel, to utilize peel
for preparation ofpickle for commercial exploitation.

Physico-chemical properties of the discarded dragon fruit peel can be determined
inorder to evaluate its potential for recovery of value-added materials. The moisture content
of the peel reported approximately 92.7per cent and found low in total soluble solids, protein,
ash and fat content. Betacyanin pigment(150.46 + 2.19 mg/100 g) and pectin (10.8%)
reported high in the peel. Glucose, maltose and fructose detectedin the peel but not sucrose
and galactose. The peel also had very high insoluble and soluble dietary fibre whichhad
exhibited a good ratio of insoluble dietary fibre to soluble dietary fibre (3.8:1.0).The peel of
dragon fruit possess higher radical scavenging activity than the pulp andthus could be a good
source of antioxidants. The compoundsdetected in the peel are chlorogenic acid, gallicacid,
and quercetin.

Dragon fruit peels account for approximately25per cent of the fruit’s weight and
contain a large varietyof bioactive compounds (e.g., phenolics, betacyanin,vitamins, etc.).
They have been proven to producehigher amounts of phenolic compounds (1.4 timesin red-
fleshed and 9.6 times in white-fleshed species)and antioxidant capacities than the pulp.
Several studies have also reported that dragonfruit peels have higher cancer cell
antiproliferationthan their pulps (Luo et al., 2014). The antioxidants in dragon fruit peelmay
include chlorogenic acid, gallic acid and quercetin(Lourith and Kanlayavattanakul, 2013).
Peel also possessa natural appealing red color due to the presenceof betacyanin compounds

that have a high stability underappropriate storage conditions (Woo et al., 2011).Fresh and



dried dragonfruit skin found rich in pectins and betalains making itnatural food thickener and
natural colouring agent.

Pickles are preserved products prepared with salt alone or in combination with chilli
and other spices and stored at room temperature for off-season utilization. The maintenance
of dragon fruit peel colour is major problems in preparation of pickle. So, there is urgent
need to standardize the pre-treatments for preparation of pickle from dragon fruit peel.
Further, the quality of dragon fruit peel pickle also needs the evaluation before going for
commercialization of products.

Materials and method

The fresh ripe dragon fruit were selected and washed with running tap water followed
by trimming and peeling. The peel was cut into 12x17 mm+2 mm pieces. After that, the peel
pieces were blanched as per treatment (control, blanching, 0.5 % CA, 1 % CA, 0.5 % alum
and 1 % alum) at 95 °C temperature for 5 min followed by draining to remove excess surface
moisture. After pre-treatments, 4 per cent salt (NaCl) was added into the peel pieces,
followed by mixing and then kept for 6 hours. After 6 hours, again additional 4 per cent salt
(NaCl) was mixed and kept for 6 hours. The salt solution obtained due to mass transfer out
from the peel pieces after 12 hours was discarded. Pickle of different treatments were
prepared by addition of ingredients as shown in recipe. All the ingredients were taken in
stainless steel vessels and added into the warm oil. After that blanched dragon fruit peel
pieces were added into the oil containing salt and spices and mixed thoroughly with slow
heating for 4-5 min. The prepared samples were then packed in glass jar and stored at room
temperature for further analysis and to record observations. Principal steps used for
preparation of dragon fruit peel pickle has been presented in Fig. 1.

Recipe for making pickle: The recipe for the preparation of dragon fruit peel based pickle
comprised of 1 kg peel pieces, 350 ml mustard oil, 25 g fenugreek, 22 g chilli powder, 10 g
cumin, 6 g turmeric powder, 2 g asafoetida and 10 g coriander, 10 g fennel, 5 ml acetic acid

and 1 g sodium benzoate.
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Fig 1: Flow chart for preparation of dragon fruit peel pickle

Results and Discussion
Colourscore

Perusal of data pertaining to effect of blanching pre-treatments on colourscore of
dragon fruit peel pickle during six months storage has been presented in Table 1.
Effect of pre-treatments: Data showed that among different blanching pre-treatments, the
mean colourscore of dragon fruit peel pickle (T) significantly varied between 6.49 and 7.36,
with maximum colourscore in pickle which was prepared from peel which was blanched
along with 1.0 per cent citric acid (T,) and minimum colourscore in pickle prepared from
unblanched dragon fruit peel (T;). Alam et al. (2014) reported similar findings with
significant effect in colourscore of carrot powder.
Effect of storage: Data depicted that storage of dragon fruit peel pickle resulted significant
decrese in mean colourscore (S) from 7.30 to 6.48 (Sp to S) during six months. Sangeeta et
al. (2016) also reported gradual decrease in colourscore of litchi aril during storage. Decrease

in colourscore during storage might be due to degradation of pigments.

Table 1: Effect of different treatments on colour score of dragon fruit peel pickle

Treatment Colourscore (9 point Hedonic scale)
(T) Storage (S) Mean (T)
So- Initial S;- 3 Month S,- 6 Month

T1(0 7.00 6.47 6.00 6.49
T, ) 7.17 6.67 6.00 6.61
T3 (BC05%) 7.33 7.00 6.67 7.00
T4 8C 1.0%) 7.67 7.40 7.00 7.36
T5(8A0.5%) 7.20 6.83 6.33 6.79




T6 A 1.0 %) 7.40 7.17 6.87 7.15
Mean (S) 7.30 6.92 6.48 6.90
SEM.+ T S TxS CV %
T 0.040 0.033 0.070 T:1.75
CD o5 0.116 0.131 0.201 S:2.06
45.2.3 Taste score

Perusal of data pertaining to effect of blanching pre-treatments on taste score of

dragon fruit peel pickle during six months storage has been presented in Table 2.

Effect of pre-treatments: Data showed that among different blanching pre-treatments, the
mean taste score of dragon fruit peel pickle (T) significantly varied between 6.69 and 6.97,
with maximum taste score in pickle which was prepared from peel which was blanched along
with 1.0 per cent citric acid (T4) and minimum taste score in pickle prepared from water
blanched peel only (T,). Similar observation was recorded by Desayi (2012) for partial
dehydrated mushroom.

Effect of storage: Data depicted that storage of dragon fruit peel pickle resulted significant
increase in mean taste score (S) from 6.33to 7.11 (S to S;) during six months. Haokip (2013)

also reported gradual increase in taste score of mango pickle during storage.

Table 2: Effect of different treatments on tastescore of dragon fruit peel pickle

Treatment Taste score (9 point Hedonic scale)
(T) Storage (S) Mean (T)
So- Initial S;- 3 Month S,- 6 Month
Ti0 6.25 6.89 7.00 6.71
T, ) 6.25 6.83 7.00 6.69
T3Bc05%) 6.33 6.83 7.00 6.72
T4(8C1.0%) 6.42 7.17 7.33 6.97
Ts (8A05%) 6.33 7.00 7.17 6.83
T6 (BA 1.0 %) 6.42 7.00 7.17 6.86
Mean (S) 6.33 6.95 7.11 6.80
SEM4+ T S TxS CV %
T 0.052 0.024 0.090 T:2.29
CD o5 0.149 0.094 NS S:1.50

Flavour score

Perusal of data pertaining to effect of blanching pre-treatments on flavourscore of

dragon fruit peel pickle during six months storage has been presented in Table 3.




Effect of pre-treatments: Data showed that among different blanching pre-treatments, the
mean flavourscore of dragon fruit peel pickle (T) varied between 6.62 and 6.77, with
maximum flavourscore in pickle which was prepared from peel which was blanched along
with 1.0 per cent alum (Tg) and minimum flavourscore in pickle prepared from unblanched
dragon fruit peel (T,) and water blanched peel only (T,). Similar observation was recorded

by Bairwa et al. (2018) for pretreated aonla powder added in ready to serve beverage.

Table 3: Effect of different treatments on flavourscore of dragon fruit peel pickle

Treatment Flavour score (9 point Hedonic scale)
(T) Storage (S) Mean (T)
So- Initial S;- 3 Month S,- 6 Month
T1(0) 6.33 6.61 6.92 6.62
T2 ) 6.33 6.61 6.92 6.62
T3 (8C05%) 6.50 6.72 7.00 6.74
T4 (BC 1.0 %) 6.50 6.77 7.00 6.76
Ts5(BA05 %) 6.50 6.72 7.00 6.74
T6 (8A1.0%) 6.50 6.77 7.05 6.77
Mean (S) 6.44 6.70 6.98 6.71
S Ems T S TxS CV %
T 0.053 0.058 0.091 T:2.36
CD o5 NS 0.226 NS S:3.64

Effect of storage: Data depicted that storage of dragon fruit peel pickle resulted significant
increase in mean flavourscore (S) from 6.44 to 6.98 (Sp to S;) during six months. Haokip
(2013) also reported gradual increase in flavourscore of mango pickle during storage. Similar
significant increase in flavourscore was also reported by Bairwa et al. (2018) in pretreated

aonla powder added in ready to serve beverage.

Texture score

Perusal of data pertaining to effect of blanching pre-treatments on texture score of
dragon fruit peel pickle during six months storage has been presented in Table 4.
Effect of pre-treatments: Data showed that among different blanching pre-treatments, the
mean texture score of dragon fruit peel pickle (T) varied between 7.32 and 7.50, with
maximum texture score in pickle which was prepared from peel which was blanched along
with 1.0 per cent citric acid (T4) and 1.0 per cent alum (Tg) and minimum texture score in
pickle prepared from water blanched peel only (T,). However, effect of treatment was found
to have non-significant effect. Similar observation was recorded by Arendse andJideani

(2022) for moringa powder.



Effect of storage: Data depicted that storage of dragon fruit peel pickle resulted significant
increase in mean texture score (S) from 7.12 to 7.70 (Sp to S,) during six months. Haokip
(2013) also reported gradual increase in texture score of mango pickle during storage. Similar
significant increase in texture score was also reported by Singh (2021) in cauliflower pickle.
Increase in texture score during storage might be due to softening of pickle as reported by

Sharma (2002) in lime pickle during storage.

Table 4: Effect of different treatments on texturescore of dragon fruit peel pickle

Treatment Texture score (9 point Hedonic scale)
(T) Storage (S) Mean (T)
So- Initial S;- 3 Month S,- 6 Month
Ti(0) 7.17 7.33 7.60 7.37
T, @) 7.00 7.37 7.60 7.32
T3 (8C 05 %) 7.11 7.43 7.67 7.40
T4(8C1.0%) 7.17 7.50 7.83 7.50
Ts 8A 05 %) 7.11 7.43 7.67 7.40
T6 (8A1.0%) 7.17 7.50 7.83 7.50
Mean (S) 7.12 7.43 7.70 7.42
SEM4+ T S TxS CV %
T 0.049 0.046 0.085 T:1.99
CD o5 NS 0.180 NS S:2.62

Overall acceptability score

Perusal of data pertaining to effect of blanching pre-treatments on overall
acceptability score of dragon fruit peel pickle during six months storage has been presented in
Table 5.
Effect of pre-treatments: Data showed that among different blanching pre-treatments, the
mean overall acceptability score of dragon fruit peel pickle (T) significantly varied between
6.80 and 7.15, with maximum overall acceptability score in pickle which was prepared from
peel which was blanched along with 1.0 per cent citric acid (T4) and minimum overall
acceptability score in pickle prepared from unblanched dragon fruit peel (T;) and water
blanched peel only (Ti). Similar observation was recorded by Jyoti et al. (2016) for
mushroom pickle.
Effect of storage: Data depicted that storage of dragon fruit peel pickle resulted significant

increase in mean overall acceptability score (S) from 6.80 to 7.07 (Sp to S;) during six



months. Haokip (2013) also reported gradual increase in overallacceptability score of mango
pickle during storage. Similar significant increase in overall acceptability score was also
reported by Singh (2021) in cauliflower pickle. Increase in overall acceptability score during
storage might be due to use of many raw materials which were soluble in water as reported
by Azzawi and Abdullah (2019) in pickle during six months storage.

Table 5: Effect of different treatments on overall acceptabilityscore of dragon fruit peel

pickle
Overall acceptability score(9 point Hedonic
Treatment scale)
(T) Storage (S) N
So- Initial S1- 3 Month S,- 6 Month
Ti(0 6.69 6.83 6.88 6.80
T, B 6.69 6.87 6.88 6.80
T3 (8C05%) 6.82 7.00 7.09 6.97
T4(8C1.0%) 6.94 7.21 7.29 7.15
Ts5(8A05%) 6.78 7.00 7.04 6.94
Ts (BA 1.0 %) 6.87 7.11 7.23 7.07
Mean (S) 6.80 7.00 7.07 6.96
S Em.+ T S TxS CV %
T 0.027 0.018 0.047 T:1.17
CD o5 0.078 0.071 NS S:1.11
Conclusion

Overall from the findings of investigation it can be concluded dragon fruit peel
pickle can be prepared from peel when blanched in 1 per cent citric acid followed by curing
in 8 per cent salt and addition of ingredients. The pickle prepared from the above treatment,
possess higher sensory quality attributes during storage. Thus, the developed technology can
commercially be adopted by food processing industry for the production of pickle by
utilizing dragon fruit peel.

References

1. Alam, M. S.; Gupta, K.; Khaira, H. and Javed, M. (2013). Quality of dried carrot pomace
powder as affected by pretreatments and methods of drying. Int. J. Agric. Eng., 15(4):
236-243.



10.

11.

12.

13.

14.

15.

16.

17.

2. Ajibola O.0.; Thomas, R.and Bakare, B.F. (2023).Selected fermented indigenous
vegetables and fruits from Malaysia as potential sources of natural probiotics for
improving gut health. Food science and human wellness. 12(5):1493-5009.

Arendse, W. and Jideani, V. (2022). Storage stability and consumer acceptability of dried
apple: Impact of citric acid, potassium sorbate and Moringa oleifera leaf extract
powder. Foods, 11(7): 984.

Azzawi, A. A. and Abdullah, B. Y. (2019). Study of physico-chemical and nutritional
properties of some processed pickles. J. Agric. Sci., 19(2): 45-54.

Bairwa, K. M.; Bahadur, V.; Rolaniya, M. K. and JayvanthKumar, U. (2018). Study on
changes in organoleptic quality of value added blended herbal Ready-to-serve (RTS)
of aonla (Emblica officinalisGaretn.) CV. NA-6 during storage period. J.
Pharmacogn. Phytochem.,1: 708-711.

Deepa J. and Rajkumar P. Mathematical modeling on drying of tamarind fruits. (2023)
Mathematical modeling on drying of tamarind fruits. Journal of scientific and
industrial research (JSIR). 82(06):661-70.

Desayi, D. (2012). Development, recovery and sensory evaluation of fresh mushroom
chips. Int. J. Food Agr. Vet. Sci, 2(2): 190-193.

Haokip, H.; Abonmai, T. and Singh, A. (2022). Changes in physico-chemical properties
of mango pickle during storage. Int. J. Plant Soil Sci., 34(23): 884-890.

Jalgaonkar, K.; Mahawar, M. K.; Bibwe, B. and Kannaujia, P. (2022). Postharvest profile,
processing and waste utilization of dragon fruit (Hylocereus Spp.): A review. Food
Reviews International, 38(4): 733-759.

Jyoti, S.; Sindhu, S. C. and Sindhu, A. (2016). Development and evaluation of value
added pickle from dehydrated shiitake (Lentinus edodes) Mushroom. Int. J. Food Sci.
Nutr., 1(1): 24-26.

Lourith, N.; and Kanlayavattanakul, M. (2013). Antioxidant and stability of dragon fruit
peel colour. Agro. Food Ind. Hi Tech., 24(3): 56-58.

Luo, H.; Cai, Y.; Peng, Z.; Liu, T. and Yang S. (2014). Chemical composition and in vitro
evaluation of the cytotoxic and antioxidant activities of supercritical carbon dioxide
extracts of pitaya (Dragon fruit) peel. Chem. Cent. J., 8(1): 1-10.

Sangeeta, S.; Chopra, C. S. and Sharma, S. K. (2016). Development of osmo-air dried
litchi arils from fruits affected with pericarp browning using response surface
methodology. J. Hill Agric., 7(2): 255-261.

Sharma A. (2022). Studies on preservation of products of sour lime (Citrus aurantifolia
Swingle). M.Sc. Thesis, CCS Haryana University, Hisar.

Singh, S. N.; Patel, V. A.; Varma, M. G.; Patel, S. G. and Savaliya, M. V. (2021). Effect
of processing methods on physico-chemical properties, sensory evaluations and
storage studies of cauliflower (Brassica oleracea L. var. botrytis) Pickle. Int. J. Curr.
Microbiol. Appl. Sci., 10(01): 1413-1428.

Trivellini, A.; Lucchesini, M.; Ferrante, A.; Massa, D.; Orlando, M.; Incrocci, L.; and
Mensuali Sodi, A. (2020). Pitaya, an attractive alternative crop for mediterranean
region. J. Agron., 10(8): 1065.

Uppaluri, R. V.; Das, C. and Goud, V. V. (2023). Anandalakshmi R, editors. Agro and
food processing technologies: proceedings of NERC 2022. Springer Nature.



18. Wakchaure, G. C.; Kumar, S.; Meena, K. K.; Rane, J. and Pathak, H. (2021). Dragon
Fruit Cultivation in India: Scope, Constraints and Policy Issues. Technical
Bulletin, 27, 47

19. Woo, K. K.; Ngou, F. H.; Ngo, L. S.; Soong, W. K. and Tang, P. Y. (2011). Stability of
betalain pigment from red dragon fruit (Hylocereuspolyrhizus). Am. J. Food
Technol., 6(2): 140-148.



