Print ISSN : 0972-8813

-ISSN - 25822780 [Vol. 21(2) May-August 2023]

Pantnagar Journal of Research

(Formerly International Journal of Basic and
Applied Agricultural Research ISSN : 2349-8765)




ADVISORYBOARD

Patron

Dr. Manmohan Singh Chauhan, Vice-Chancellor, G.B. Pant University of Agriculture and Technology, Pantnagar, India
Members

Dr.A.S. Nain, Ph.D., Director Research, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. J.P. Jaiswal, Ph.D., Director, Extension Education, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.K. Kashyap, Ph.D., Dean, College of Agriculture, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.P. Singh, Ph.D., Dean, College of Veterinary & Animal Sciences, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. K.P. Raverkar, Ph.D., Dean, College of Post Graduate Studies, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Sandeep Arora, Ph.D., Dean, College of Basic Sciences & Humanities, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. Alaknanda Ashok, Ph.D., Dean, College of Technology, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Alka Goel, Ph.D., Dean, College of Home Science, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Malobica Das Trakroo,Ph.D., Dean, College of Fisheries, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. R.S. Jadoun,Ph.D., Dean, College of Agribusiness Management, G.B. Pant University of Agri. & Tech., Pantnagar, India

EDITORIALBOARD

Members

Prof. A K. Misra, Ph.D., Chairman, Agricultural Scientists Recruitment Board, Krishi Anusandhan Bhavan I, New Delhi, India

Dr. Anand Shukla, Director, Reefberry Foodex Pvt. Ltd., Veraval, Gujarat, India

Dr. Anil Kumar, Ph.D., Director, Education, Rani Lakshmi Bai Central Agricultural University, Jhansi, India

Dr. Ashok K. Mishra, Ph.D., Kemper and Ethel Marley Foundation Chair, W P Carey Business School, Arizona State University, U.S.A

Dr. B.B. Singh, Ph.D., Visiting Professor and Senior Fellow, Dept. of Soil and Crop Sciences and Borlaug Institute for International
Agriculture, Texas A&M University, U.S.A.

Prof. Binod Kumar Kanaujia, Ph.D., Professor, School of Computational and Integrative Sciences, Jawahar Lal Nehru University, New
Delhi, India

Dr. D. Ratna Kumari, Ph.D., Associate Dean, College of Community / Home Science, PITSAU, Hyderabad, India

Dr. Deepak Pant, Ph.D., Separation and Conversion Technology, Flemish Institute for Technological Research (VITO), Belgium

Dr. Desirazu N. Rao, Ph.D., Professor, Department of Biochemistry, Indian Institute of Science, Bangalore, India

Dr. G.K. Garg, Ph.D., Dean (Retired), College of Basic Sciences & Humanities, G.B. Pant University of Agric. & Tech., Pantnagar, India

Dr. Humnath Bhandari, Ph.D., IRRI Representative for Bangladesh, Agricultural Economist, Agrifood Policy Platform, Philippines

Dr. Indu S Sawant, Ph.D., Director, ICAR - National Research Centre for Grapes, Pune, India

Dr. Kuldeep Singh, Ph.D., Director, ICAR - National Bureau of Plant Genetic Resources, New Delhi, India

Dr. M.P. Pandey, Ph.D., Ex. Vice Chancellor, BAU, Ranchi & IGKV, Raipur and Director General, IAT, Allahabad, India

Dr. Martin Mortimer, Ph.D., Professor, The Centre of Excellence for Sustainable Food Systems, University of Liverpool, United Kingdom

Dr. Muneshwar Singh, Ph.D., Project Coordinator AICRP- LTFE, ICAR - Indian Institute of Soil Science, Bhopal, India

Prof. Omkar, Ph.D., Professor, Department of Zoology, University of Lucknow, India

Dr. P.C. Srivastav, Ph.D., Professor, Department of Soil Science, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Dr. Prashant Srivastava, Ph.D., Cooperative Research Centre for Contamination Assessment and Remediation of the Environment, University
of South Australia, Australia

Dr. Puneet Srivastava, Ph.D., Director, Water Resources Center, Butler-Cunningham Eminent Scholar, Professor, Biosystems Engineering,
Auburn University, U.S.A.

Dr. R.C. Chaudhary, Ph.D., Chairman, Participatory Rural Development Foundation, Gorakhpur, India

Dr. R.K. Singh, Ph.D., Director & Vice Chancellor, ICAR-Indian Veterinary Research Institute, Izatnagar, U.P., India

Prof. Ramesh Kanwar, Ph.D., Charles F. Curtiss Distinguished Professor of Water Resources Engineering, lowa State University, U.S.A.

Dr. S.N. Maurya, Ph.D., Professor (Retired), Department of Gynecology & Obstetrics, G.B. Pant University of Agric. & Tech., Pantnagar,
India

Dr. Sham S. Goyal, Ph.D., Professor (Retired), Faculty of Agriculture and Environmental Sciences, University of California, Davis, U.S.A.
Prof. Umesh Varshney, Ph.D., Professor, Department of Microbiology and Cell Biology, Indian Institute of Science, Bangalore, India

Prof. V.D. Sharma, Ph.D., Dean Academics, SAI Group of Institutions, Dehradun, India

Dr. V.K. Singh, Ph.D., Head, Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India

Dr. Vijay P. Singh, Ph.D., Distinguished Professor, Caroline and William N. Lehrer Distinguished Chair in Water Engineering, Department of
Biological Agricultural Engineering, Texas A& M University, U.S.A.

Dr. Vinay Mehrotra, Ph.D., President, Vinlax Canada Inc., Canada

Editor-in-Chief

Dr. Manoranjan Dutta, Head Crop Improvement Division (Retd.), National Bureau of Plant Genetic Resources, New Delhi, India
Managing Editor

Dr. S.N. Tiwari, Ph.D., Professor, Department of Entomology, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Assistant Managing Editor
Dr. Jyotsna Yadav, Ph.D., Research Editor, Directorate of Research, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Technical Manager
Dr. S.D. Samantray, Ph.D., Professor, Department of Computer Science and Engineering, G.B. Pant University of Agriculture and Technology,
Pantnagar, India



PANTNAGAR JOURNAL OF RESEARCH

Vol. 21(2) May-August, 2023

CONTENTS

Evaluation of seed quality parameters in forage oat (4vena sativa 1.) germplasm
HARSHITA NEGI, VAIBHAV BIST, AKIRTI BALLABH and BIRENDRA PRASAD

Mepiquat Chloride: An effective plant growth regulator to improve growth and productivity of rice
in North-Western Himalayan region of India

S. K. YADAYV, D. K. SINGH, KIRTI SHARMA, PRATIMA ARYA, SUPRIYA TRIPATHI and YOGESH SHARMA

Performance of Integrated Nutrient Management for yield and Net Income of lentil (Lens culinaris Medik)

KUMARIANJALI and HHIMANSHU VERMA

Potential and scope of Agarwood (Aquilaria malaccensis lamk.) cultivation in India
SNEHA DOBHAL, DURGA BAHUGUNA, REETIKA BINJOLA, GARIMA BHATT, RAJ KUMAR,
AYUSH JOSHI, KANICA UPADHYAY and NEELAM CHAUHAN

Effect of transplanting date on incidence of insect pests of rice
R. DOGRA and A. K. PANDEY

Measuring the antixenosis responses of Spodoptera litura larvae to different soybean germplasms
by leaf choice method
ASHUTOSH and NEETA GAUR

Long term efficacy of different herbal fumigants against Rhyzopertha dominica (Fabricius) and
Tribolium castaneum (Herbst)
DEEPA KUMARI and S. N. TIWARI

Screening of different combinations of Trichoderma harzanium and Pseudomonas fluorescens for
growth promotion activity in rice plants under glass house conditions
SAPNA, BHUPESH CHANDRA KABDWAL and ROOPALI SHARMA

Role of Fungal Effector Proteins for Disease Expression in Plants
HINA KAUSAR, GEETA SHARMA and BHAGYASHREE BHATT

Effect of biostimulants and biofertilizer on performance of rose cv. Rose Sherbet
LOLLA RACHANA, V. K. RAO and D. C. DIMRI

A Review-Tomato quality as influenced by preharvest factors
H.N. PRASAD, BANKEY LAL, SUNITA BHANDARI, RAKESH BHARGAVA, VIPUL PRATAP SINGH
and ANSHU KAMBOJ

Effect of ZnO Nanoparticles on Macronutrients Content of Pleurotus sajar- caju (Oyster Mushroom)
LEEMA and H. PUNETHA

Nutritional, sensory and shelf-life analysis of pearl millet-based value-added biscuits enriched with
jamun seed powder
SAVITA, AMITA BENIWAL, VEENU SANGWAN and ASHA KAWATRA

Quality characteristics of low salt functional chicken meat patties incorporated with Barnyard Millet
DEEPSHIKHA SINGH, ANITA ARYA, P. PRABHAKARAN, P.K. SINGH, SHIVE KUMAR,
N.C. HAHI and A .K. UPADHYAY

129

135

141

145

154

170

174

186

191

203

209

218

224

234



Effect of supplementation of tulsi (Ocimum sanctum) leaf powder on growth performance in
commercial broiler

SURAJ GAJANAN MADAVI, RAJKUMARI1, KARTIK TOMAR, SHIWANSHU TIWARI, D.S. SAHU,
S.P. YADAV and GULAB CHANDRA

Combating antimicrobial resistance through gene silencing
BEENU JAIN, ANUJ TEWARI, ANUPRIYA MISRA and YASHOVARDHAN MISRA

Effect of aluminium nano particles on humoral immune response of wistar rats
SHODHAN K.V, SEEMA AGARWAL and R S CHAUHAN

Effect of nano zinc on body weight and behaviour of Wistar rats
ABHIVYAKTI PATHAK, SEEMA AGARWAL and R.S. CHAUHAN

The growth potential of thermophilic Campylobacters on various culture media
NAWALKISHOR SINGH, A. K. UPADHYAY, MAANSI, AMAN KAMBOJ and AJAY KUMAR

Meta-analysis of rabies diagnostic tests in dogs
A. K. UPADHYAY, R. S. CHAUHAN, MAANSI and N. K. SINGH

Growth Performance of Schizothorax richardsonii fingerlings with different feeding strategies
TOSHIBAA, DIKSHA ARYA, SUMIT KUMAR, H.C.S BISHT and N.N. PANDEY

Observation of fish mortality in the mudflat of Siruthalaikadu Creek, Palk Bay, Southeast Coast of India
ABINAYA R, KANISHKAR A and SAJEEVAN MK

Physiochemical properties of pretreated tomato powder from different drying technique
SHRADDHA SETHI and NEERAJ SETH

A Review: Energy analysis of different fodder crop production in India
RAHUL KUMAR YADAYV, RAVI PRATAP SINGH, ANIL KUMAR and SAURABH KUMAR SINGH

A review on current scenario of paddy straw management machineries: Viable solution for
in-situ residue management

VISHNU JIAWASTHI, RAJ NARAYAN PATERIYA, ABHISHEK MISHRA, KETAN BHIBHISHAN
PHALPHALE and ABHINAV KUMAR

Field evaluation of Tractor-Operated Pneumatic Planter for maize crop planting
AMITKUMAR, JAYAN P R and VISHNU JI AWASTHI

Assessing flood inundation for breach of Jamrani Dam, Uttarakhand using HEC-RAS 2D
JYOTHI PRASAD, LOVEJEET SINGH and SHIVA PRASAD H.J

Attitude and constraints faced by the beneficiaries of Pradhan Mantri Krishi Sinchayee Yojana in
Garhwal region of Uttarakhand
TRIPTI KHOLIA and ARPITA SHARMA KANDPAL

Effectiveness of participatory newsletter on honey production: A study in Nainital district of Uttarakhand
MALIK, AAFREEN, ANSARI, M.A. and AMARDEEP

Food habits of farm women and their heamoglobin level
REETA DEVI YADAYV, S.K. GANGWAR, CHELPURI RAMULU and ANUPAMA KUMARI

239

246

256

262

267

271

274

279

282

290

297

305

314

320

327

322



[Vol. 21(2), May-August, 2023] Pantnagar Journal of Research 282

Physiochemical properties of pretreated tomato powder from different drying
technique

SHRADDHA SETHI" and NEERAJ SETH

Department of Processing and Food Engineering, College of Agricultural Engineering and Technology,
Anand Agricultural University, Godhra (Gujarat)
*Corresponding author’s email Id: shraddhasethi06@gmail.com

ABSTRACT: Tomato (Solanum lycopersicon) is a warm-season vegetable crop. Tomato contains a high amount of water
about 95 percentage (%), which justifies its perishable nature Since tomatoes are particularly perishable, post-harvest losses are
very substantial. The study presented a comprehensive investigation into the physiochemical properties of pretreated tomato
slices with 0.5% sodium metabisulphite, sodium chloride, citric acid and distilled water using three drying methods: tray drying,
sun drying, and combination drying (sun drying followed by tray drying). Results showed that the highest ascorbic acid content
was 42.56 mg/100g, achieved through combination drying at 60°C.The highest level of protein content was 21.76 mg/100g,
attained through sun drying. Highest carbohydrate content was 72.93 mg/100g, obtained through tray drying at 55°C.The highest
lycopene content was 107.45 mg/100g, achieved through tray drying at 60°C. B-carotene content was highest with 42.40 mg/
100g, obtained through tray drying at 55°C. The highest pH was 4.30, attained through sun drying and the highest total soluble
solids (TSS) was 8.82, achieved through tray drying at 65°C.The highest level of ash content was 11.90%, obtained through sun
drying. In conclusion, the study demonstrated that drying methods and temperatures significantly affected the nutritional content
of tomato powder. Pre-treatment with sodium chloride and citric acid showed promising results in preserving various nutrients

during the drying process.

Key words: Drying, physiochemical properties, powder, pretreatment, tomato

The Indian agricultural industry has witnessed
remarkable growth in the vegetable sector,
significantly enhancing food and nutritional security,
especially for the underprivileged population.
Among vegetables, tomatoes play a pivotal role, with
India ranking as the world’s second-largest producer
after China, contributing 14% to global production.
Despite this progress, per capita vegetable
consumption in India remains below the
recommended level, making efforts to improve
postharvest management and value addition critical.
Tomatoes, a warm-season vegetable crop, are
recognized as “protective foods” due to their
exceptional nutritional profile mentioned by
Choudhary (1978). Rich in essential vitamins,
minerals, and antioxidants like lycopene, tomatoes
offer numerous health benefits. However, their
perishable nature poses challenges in preventing
post-harvest losses, especially during periods of
oversupply. Tomatoes and its derivatives are
generally good sources of essential nutrients,
although low in iron and appear to have low levels

of antinutrients including phytates, glycosides,
saponins, and tannins mentioned by Chamoun ef
al. (2023).

To address these concerns, the current research paper
focuses on exploring the best pretreatment and
drying techniques for dehydrated tomato slices. Such
preservation methods offer the advantages of
extended shelf life, reduced transportation costs, and
increased export potential. The study aims to
improve the physiochemical qualities of dehydrated
tomato slices, ensuring their long-term storage and
availability without compromising their natural
flavor, color, or texture. Additionally, the research
strives to make effective use of abundant tomato
production by value addition through dehydrated
slices, benefiting both tomato growers and the
processing sector. By identifying optimal drying
processes and packing materials, the study aims to
pave the way for further research in this area, given
the relative scarcity of studies compared to other
vegetables.
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In light of the significance of preserving nutritional
value and enhancing product quality, this research
delves into the effects of pre-treatment on tomato
slice drying, compares pre-treated and untreated
slices using various drying technique for
preparations of tomato powder. Ultimately, the
findings of this study could contribute to the growing
demand for processed tomato products, opening new
avenues for the agricultural and food processing
industries to meet future challenges.

MATERIALS AND METHODS

Tomatoes used for preparation of tomato powder
were procured from the local market of India. These
tomatoes were sorted and cleaned before use. The
cleaned tomatoes were then sliced manually into
Smm slices with the help of a slicer. The statistical
analysis used for the experiment was Completely
Randomized Design (CRD).

Pretreatment of tomato slices

These S5Smm tomato slices were sprayed with a
solution of 0.5% w/v Sodium Metabisulfite, Sodium
Chloride, Citric acid and Distilled water (control)
for 10 minutes. At the end of the treatment period
the slices were separated and excess water was
drained. These slices were then subjected to the
different drying methods.

Drying method

The pretreated tomato slices were then subjected to
three drying methods viz., Tray drying at 55, 60,
65°C temperatures, sun drying, combination drying
(the slices were sun dried until the moisture content
reached 50% then subject to tray drying for further
drying process) at 55, 60, 65°C temperatures.

Physiochemical parameters
Ascorbic acid
The ascorbic acid content of the samples was

determined using the 2,6-dichlorophenolindophenol
visual titration method described by Rangana (1986).
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A standard ascorbic acid solution was titrated with
a dye solution until a pink color appeared and
remained for 15 seconds. The ascorbic acid content
in the sample was calculated using a formula based
on the dye factor and volumes used in the titration.

Dye factor x V, x V, x 100 (1)
V, xV,

Ascorbic acid
(mg/100g)

Where,

mg/100g = milligrams per 100 grams

V, = Volume of sample extract taken for dye titration
(millilitre, ml),

V, = Volume of the dye required (titre, ml),

V, = Volume of the sample taken for extraction with
HPO, (ml),

V, = Volume made up (ml)

Protein content

The quantity of true protein in the tomato powder
samples was evaluated using the Folin-Lowry
method described by Lowry et al. (1951). The
samples were extracted in Sodium Chloride (NaOH)
solution, and then a series of test tubes with standard
solutions and sample aliquots were prepared.
Alkaline copper and Folin-Ciocalteau reagents were
added, and the absorbance was measured at 660 nm
(nanometers) using a spectrophotometer. The true
protein content was calculated using a formula based
on the standard graph and the absorbance readings.

Graph factor (ug) x Optical density x Dilution factor  Total vol. (ml) x 10-6

xan...(2)

True protein (%) =

Sample aliquot (ml) x Weight of sample ()
Carbohydrate content

The total carbohydrate content of the tomato powder
samples was determined using the phenol sulphuric
acid method by Dubois et al. (1956). The samples
were hydrolyzed with hydrochloric acid (HCI), and
then a series of test tubes with standard solutions
and sample aliquots were prepared. Phenol and
sulphuric acid were added, and the color was
measured at 490 nm using a spectrophotometer. The
carbohydrate content was calculated using a formula
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based on the standard graph and the absorbance
readings.

Graph factor 1ig) x Optical ensity x Dilution actor x Tote vo. (ml) x 10°

True Carbohychate (4} xin -..(3)

Sample aliquot (ml) x Weight of sample (g)
Lycopene and [-carotene content

The lycopene content in the dehydrated sample was
estimated by using the method described by Rangana
(1979) with some modification. The lycopene
content was estimated by extracting the dehydrated
tomato powder sample with acetone and petroleum
ether. The color of the diluted sample was measured
at 503 nm using a spectrophotometer, and the
lycopene content was calculated using a formula
based on the optical density and dilution factor.
2 i ity x Ve o iluti
3.1206 x Optical density x Volume made up x Dilution x 100 (&)

Lycopene (mg per 100g) =
Weight of sample (g) X 1000

The B-carotene content was determined with a slight
modification of the method by Srivastava and Kumar
(2004). The B-carotene content was determined by
extracting the tomato powder sample with acetone
and petroleum ether. The color of the solution was
measured at 452 nm using a spectrophotometer, and
the B-carotene content was calculated using a
formula based on the optical density and dilution
factor.

B — carotene (mg per 100g) =

0.207 x Optical density x Dilution factor x Total vol. (ml)

..(5)

B carotene (mg per 100g) =
Weight of sample (g)

PH

The pH value of the tomato powder sample was
determined using a digital pH meter that was
standardized with buffer solutions before analysis.

TS'S (total soluble solids)

The TSS of the tomato powder sample was
determined by boiling a weighted sample in water,
filtering the solution, and measuring the refractive
index using a refractometer. The TSS value was
corrected based on the dilution factor.
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Ash

The ash percentage of the tomato powder sample
was determined by ashing a weighted sample in a
muffle furnace and calculating the percentage of ash
based on the initial and final weights. The formula
used is given below:

Weight of sample after ashing

Ash (%) = x 100...(6)

Inital weight of sample
Sensory evaluation

Sensory evaluation of the tomato powder samples
was conducted by a panel of 10 panellists who rated
the samples based on color, flavor, taste, odor, and
overall acceptability using a hedonic rating test. The
scores ranged from 1 (dislike extremely) to 9 (like
extremely), and samples with an overall quality score
of 5 or above were considered acceptable.

RESULTS AND DISCUSSION
Ascorbic acid

The ascorbic acid of tomato powder ranges between
16.68 to 37.65 mg/100g during tray drying at
different temperatures, 25 to 34.56 mg/100g in sun
drying, between 13.82 to 42.56 mg/100g in
combination drying (Fig.1). The ascorbic acid
content was higher at the 60°C for all the samples as
compared to 55 and 65°C in tray and combination
drying. This can be due to the heat sensitivity of
ascorbic acid at higher temperature and also the
longer duration of processing at lower temperature
which is mentioned by Jorge et al. (2018). Among
all the pre-treatment and temperature combinations,
tomato slices pre-treated with 0.5% citric acid at
60°C showed the highest value of ascorbic acid
followed by 0.5% sodium metabisulphite and sodium
chloride.

Protein content

The protein content of tomato powder ranges
between 12.40 to 15.36 mg/100g in tray drying. The
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same results were found by Famurewa and Raji
(2011). The protein content of tomato powder is
between 19.98 to 21.76 mg/100g in sun drying, 15.43
t0 20.89 mg/100g in combination drying (Fig.2). The
protein content was higher at 55°C for all the samples
as compared to 60 and 65°C in tray drying and
combination drying. Among all the pre-treatment and
temperature combinations, tomato slices pre-treated
with 0.5% sodium chloride at 55°C showed the
highest value of protein followed by 0.5% sodium
metabisulphite and citric acid.

Carbohydrate content

The carbohydrate content of tomato powder ranges
between 65.30 to 72.93 mg/100g in tray drying,
50.68 to 53.51 mg/100g in sun drying, 52.68 to 64.67
mg/100g in combination drying (Fig.3). The
carbohydrate content was higher at 55°C for all the
samples as compared to 60 and 65°C in tray and
combination drying. Among all the pre-treatment and
temperature combinations, tomato slices pre-treated
with 0.5% sodium chloride at 55°C showed the
highest value of carbohydrate content followed by
0.5% sodium metabisulphite and citric acid.

Lycopene content

The lycopene content of tomato powder ranges
between 83.58 to 107.45 mg/100g in tray drying,
95.72 to 103.81 mg/100g in sun drying, 92.69 to
105.34 mg/100g in combination drying (Fig.4). The
lycopene content was higher at the 60! for all the
samples as compared to 55 and 65°C in tray and
combination drying. The similar results were
obtained by Das et al. (2013). Among all the pre-
treatment and temperature combinations, tomato
slices pre-treated with 0.5% sodium chloride at 60!
showed the highest value of lycopene content
followed by 0.5% sodium metabisulphite and citric
acid. The lesser reduction in lycopene content of
SMB treated compared to CA is reported by
Owureku et al. (2014).

B-carotene content

The B-carotene content of tomato powder ranges
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between 32.10 to 42.40 mg/100g in tray drying, 28.87
to 33.77 mg/100g in sun drying, 29.13 to 34.87 mg/
100g in combination drying (Fig.5). The [-carotene
content was higher at 55°C for all the samples as
compared to 60 and 65°C in tray and combination
drying. Among all the pre-treatment and temperature
combinations, tomato slices pre-treated with 0.5%
sodium chloride at 55°C showed the highest value of
B-carotene content followed by 0.5% sodium
metabisulphite and citric acid. This could be due to
reduction in thermal degradation and oxidation of
compounds due to pretreatment which is mentioned
by Chawafambira and Maramba (2022).

pH

The pH of tomato powder ranges between 4.09 to
4.17 in tray drying, 4.25 to 4.30 in sun drying, 4.16
to 4.28 in combination drying (Fig.6). The pH was
higher at 65°C for all the samples as compared to 55
and 60°C in tray and combination drying. Among
all the pre-treatment and temperature combinations,
tomato slices pre-treated with 0.5% sodium
metabisulphite at 65°C showed the highest value of
pH after controlled sample and lowest was of the
sample pretreated with 0.5% citric acid. This could
be due to the high acidic nature of citric acid. The
similar result was obtained by Chawafambira and
Maramba (2022).

TSS (total soluble solids)

The TSS of tomato powder ranges between 7.64 to
8.82 in tray drying, 5.64 to 6.36 in sun drying, 6.66
to 7.64 in combination drying (Fig.7). The TSS was
higher at 65°C for all the samples as compared to 55
and 60°C in tray and combination drying. This result
is also supported by Chawafambira and Maramba
(2022). Among all the pre-treatment and temperature
combinations, tomato slices pre-treated with 0.5%
citric acid at 65°C showed the highest value of TSS
followed by 0.5% sodium chloride and sodium
metabisulphite.

Ash content

The ash content of tomato powder ranges between
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Fig. 5: B-carotene content in tomato powder A. Tray dried B. Sun dried C. Combination dried
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Fig. 9: Sensory evaluation of tomato powder A. Tray dried B. Sun dried C. Combination dried

9.60 to 10.80 % in tray drying. The similar results
were obtained by Surendar ef al. (2018). The ash
content of tomato powder is between 11.63 to
11.90%, 10.70 to 11.60% in sun drying and
combination drying (Fig.8). The ash content was
higher at 65! for all the samples as compared to 55
and 60! in tray and combination drying. Among all
the pre-treatment and temperature combinations,

tomato slices pre-treated with 0.5% citric acid at 65!
showed the highest value of ash content after
controlled samples.

Sensory evaluation

The sensory score ranges from 0 to 9. The excellent
sample was given a score 9 and very bad was given
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as 0. The sensory test contains the analysis of
samples on the basis of color, taste, aroma and
overall acceptability. The sensory score varied from
6.2 to 8.85 in tray drying, 6.2 to 8.85 in sun drying
and 6.17 to 8.85 in combination drying (Fig.9). The
maximum overall acceptability obtained for Sodium
chloride pretreated sample.

CONCLUSION

A study investigated the impact of different pre-
treatments and drying methods (tray, sun,
combination) on physiochemical properties of dried
tomato powder. Pre-treatment with citric acid,
sodium metabisulphite, and sodium chloride had a
positive effect on properties compared to the control.
The highest ascorbic acid content was found in
tomato slices pre-treated with 0.5% citric acid at 60!.
Protein, carbohydrate, B-carotene, and lycopene
content were higher in pre-treated samples. Tomato
slices pre-treated with 0.5% sodium chloride at 55!
had the highest protein content. pH and TSS varied
based on pre-treatment and drying. Tomato slices
pre-treated with 0.5% citric acid at 65! showed the
highest pH and TSS. Ash content was higher in
control samples. Tomato slices pre-treated with 0.5%
citric acid at 65! showed the highest ash content.
Sensory evaluation showed sodium chloride pre-
treatment had the highest acceptability. In
conclusion, pre-treatment with citric acid, sodium
metabisulphite, and sodium chloride, combined with
specific drying methods and temperatures, positively
influenced the physiochemical parameters of dried
tomato powder. This can optimize the drying process
and improve dried tomato product quality. The
optimized drying conditions for each drying are
given below:

Drying Temperature Pretreatment
Tray drying 60°C 0.5% Sodium Chloride
Sun drying - 0.5% Sodium Chloride

Combination drying 60°C 0.5% Sodium Chloride
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