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FROM DI RECTORO0S I

It is a great pleasure to welcome you to f
third issue of the ICAFCIPHET quarterly
newsletter of the year 2019. The iss
highlights the research outputs of tl
ongoing researches in the institutéo
mention few outputs are extraction of lutei
phenols and other bioactiveompunds, handtool fo
separation of kernel from mango stone, smart solar di
standardized method for detection of rhodamine dye in c
powder. The institute also had an eventful quarter v
celebration of Independence Day, Hindi Pakhwe
Sadbhavaa Divas, Swachh Bharat mission etc. The instit
iIs also involved in many extension related activiti
participating in Kisan melas, organizing trainings and EC
Three groups of farmers from Maharashtra were trainec
different aspects of Post harvesthnology, three numbers ¢
EDPs for entrepreneurs on processing and value additic
mangoes, rose petals and on quick cooking dalia. During
period ICARCIPHET technologyi Hi gh Vol u me
(HVLS) Fano was also I|ice

Engg.

Feedback from the readers will be much appreciated
improvement of the newsletter.

Dr. RK Singh

ICAR -Central Institute of Post-Harvest Engineering and Technology w
P.O.: PAU, Ludhiana-141004(Punjab), India \&%
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RESEARCH HIGHLIGHTS

Extraction of lutein from marigold flowers by
solvent extraction and supercritical fluid
extraction

The major carotenoid in marigold is
lutein, which has been reported to be beneficial
due to its potential in nutraceuticaind
pharmaceutical applications. This has led to
various extraction and purification studies to
obtain the high purity free lutein suitable for
human applications.

The fresh marigold flowers were
procured from the local market. The stems of the
flowers wee separated manually and then the
petals were dried in tray drier for 48 h. The petals
were grounded to a fine powder (mesh size 1
mm). Extraction from marigold powder was
carried out with hexane in rotary evaporator.
After drying the concentrate in vaauwven, the
product was further saponified using potassium
hydroxide in ethanol solution (0.6 g KOH in 10
ml of ethanol for 1 gram of marigold oleoresin).
Saponification reaction was carried out in orbital
shaking incubator at 50°C for 4 hours at 160 rpm.
The product obtained was further extracted in
separatory funnel using disodium sulphate,
ethanol and diethyl ether. The final product
obtained after this step was free lutein stock
solution. In case asupercritical fluid extraction,
marigold powder obtagd was dried in oven.
Then it was sieved in sieve shaker system and
subjected to supercritical carbon dioxide for 2
hours. The temperature and pressure maintained
were 70 °C and 45 MPa, respectively.

The yield of crude extract of lutein by
solvent extraégbn method was 0.21%. Yield of
marigold oleoresin by solvent extraction method
was 4% whereas by supercritical fluid extraction
method was 15.38%. Thus supercritical fluid
extraction method proved to be more efficient for
extraction of marigold oleoresin.

A hand tool for separation of kernel from

mango stone

A handtool for separation of kernel from mango

stone is designed and fabricateddar the
project OProduction of bi c
from mango s dtecdmprikesroih el s 0
wooden mango storteolder (22 x 10) cm and a

stone opener made of MS material with handles

(Fig 1). The refinement of the prototype is in

progress.

Fig 1. Hand tool mango stone decorticator

Design and development of smart solar dryer

A thermal storage (Phase change mateRCM
chamber) chamber has been fabricated for storage
of thermal energy for smart solar dryer. The
dimension of PCM chamber is (70x58x6) cm
with 9 holes having diameter of 5.5 cm for the hot
air to pass and recharge the PCM (Fig 2). It has
inlet and ouet for PCM. The PCM used is the
paraffin wax having melting point of 858°C.

Fig 2. PCM chamber for thermal storage



 Standardized method

ICAR-CIPHET News, 19:4 (July - September 2019)

for detection of
rhodamine dye in chilli powder using
fluorescent spectroscopy Rhodamine is a
fluorescent dye, keeping fluorescent nature of
dye in view fluorescent spectroscopy based
method has been standardized. The dye showed
excitation and emission spectra at wavelength of
556 nm and 577 nm, respectively. Scan of pure
chilli and spiked saples of chilli with rhodamine
dye was performed in the range of 58I0nm
range. Pure chilli did not give any peak in this
range. Standard graph from 1 fig6 ng of
rhodamine dye was prepared. Developed method
could detect rhodamine in chilli samples
uptal.3ng. Using known concentration, recovery
of dye with developed method could be 90 to
91%.

Thermal analysis of wheat flour samples for
development of rapid quality - Calibration of
instrument KD2 Pro Thermal Properties
Analyzer was carried out fathecking thermal
conductivity of wheat samples. Glycerol, distilled
water (DW) and tap water were used to calibrate
the instrument for thermal conductivity. Thermal
conductivity of norinfested and infested samples
of wheat grains, whole wheat flour andimed
wheat flour was measured. Thermal conductivity
of noninfested samples of wheat grains, whole
wheat flour and refined wheat flour was 0.190
W/mK, 0.163 W/mK and 0.128W/mK,
respectively. However, these values for infested
samples of wheat grains, wiolvheat flour and
refined wheat flour were 0.229 W/mK, 0.164
W/mK and 0.146 W/mK, respectively. The
thermal conductivity of infested wheat grains and.H
refined wheat flour was higher than nimfiested
samples.

Extraction of bioactive compounds from
pigeon pea husk - The repeat experiment on
extraction of bioactive compounds from pigeon
pea husk using response surface methodology is
carried out. The different experimental
combinations comprising variation in solvent
concentration from 480%, extraction timéom

2-4h and extraction temperature in range of 30 to
60°C was designed using bdpenken design of
experiments. The extract samples are analysed
for total phenol content, DPPH Radical

scavenging activity and anthocyanins content.
The total phenol conterdf the extract samples
ranged between 88.509418.133 mg/g and the
extract hadd6.04 to 93.13% oDPPH Radical
scavenging activity.

Extraction of total phenol from makhana seed
shells: The seed shells of Euryale ferox is
generally discarded after makhgoapping. The
shells are rich in polyphenols and are an ideal raw
material for their extraction and recovery.
Phenolic compounds were extracted from roasted
makhana seed shells. Roasted makhana seed
shells were powdered and then sieved through a
mesh sizef 250 microns. The seed shell powder
was extracted thrice in 80 percent aqueous
methanol under shaking for 30 minutes at 30°C.
The extract was centrifuged at 2500 rpm for 15
minutes and the filtrate concentrated using rotary
vacuum evaporator. The concexteé is then
freeze dried to yield is a brown colour extract,
about 4g/100g of seed shell.

Fig: Phenol extracted from Makhana seed shells

Testing of Processing Machineries at
PHMETC: The testing of following machines
have been completed and their commercial test
reports were issued.

1. Flour mill

2. Arecanut Dehusker (L)

3. Arecanut Dehusker (36)

4. Flour mill (14 inch)

PATENTS FILED/GRANTED:
Pat ent Metnddifor deeafion 0f papaya

seed powder adulteration in black pepper seed
powder o inventors Dr.

Ma n j
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Sethi, Dr. Surya Tushir, Dr. Mridula Devi, Dr.
R.K. Gupta, Dr. R.K. Singh. hafiled with
application  number: 201911032375 on
09.08.2@9.

EVENTS

One day water conservation awareness
program  was organized at Vvillage
Lamochadkalan, Block Jalalabad on 26/07/2019
under iJal Shakt. Abhi
Nearly 90 farmers and officials were present on
the occasion

73st Independence Day Celebration 73th
Independence Daywas celebrated at ICAR
CIPHET in both the campusith enthusiasm and
great patriotism on 15.08.2019. All CIPHET
staff, contractual workers and families of the staff
took part in this celebration. On this occasion, Dr
RK Singh, Director (Act.)hoisted the National
Flag and thereafter addressed the celebration.
Cultural and sports events for the staffs and their
families followed after the address by the
Director.

OHi ndi

Pakhwar ao
All the staffsof ICAR-CIPHET, Ludhiana and

Abohar has participated and attended Hindi

Pakhwada programmeduring 14 to 28

Sepgember,2019

&G adbhavan aas Delebrated bon 20th
August 2019 at ICARCIPHET to commemorate
the birth anniversary of former Prime Minister
Rajiv Gandhi. This day is observed to encourage
the national integration, peace, affection and
communal harmony among the Indian people of
all religions.

SWACHH BHARAT MISSION:

All the staff of ICARCIPHET participated in
iSwach Bharf @wa cAhbhhtiay aldi
mission and campus/premises cleanliness
activities organized from 11 September to 2
October.
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Glimpse of the activities

Cleaning in office side of campus, ICARCIPHET Ludhiana

EXTENSION ACTIVITIES

Entrepreneurship Development Programme
(EDP)

An Entrepreneurship Development Program
(EDP) was conducteddnPr ocessi ng
Addi ti on dufingldd a7 uly 2019
for six entrepreneurs from villages of Punjab and
Haryana participated in this training progrdbm.
Prerna Nath asd@lirse coordinator completed this
training. Dr. S. J. Kale actively took part in
organizing the training program and he als

: _ Entrepreneurship Development program on
guided all theentrepreneursegarding storage AProcessing and value addi

and transportation of fresh and processed fruit ,4¢ organized under the CRP on SA Project

and vegetable products. iEstabl i shment -pmtessinpmoder n
centers for fruits and veg
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8-10, 2019 at ICARCIPHET, Ludhiand&or six
farmers from Punjab.

{ Entrepreneurship Development Program on |
60Quick cooking wheat D i
ICAR-CIPHET, Ludhiana during August @3,
2019 for a farmer from Sangrur, Punjab.

Farmers Training *.

1 ICAR-CIPHET has organized an ATMA q |CAR-CIPHET has organized an ATMA
sponsored farmerds traidigd@s drodd 2f0a rf e rmes st fdiomm n
Chalisgaon, Jalgaon Dt., Maharashtra on "Post  jalgaon Dt., Maharashtra on "Postarvest
Harvest Technology for Agricultural produce”  Technology for Agricultural produce” during 26
during 59 August, 2019. 30 August 2019.

1 ICAR-CIPHET has organized an ATMA
sponsor ed ihgafor B0efarndess framr a i
Jalgaon Dt., Maharashtra on "Poéfdrvest
Technol ogy for Agricult

T One day training progr amr
management in kharif <crops
30/07/2019 by KVK, Fazilka.

Students Training:

Sr. Name of College/ University No. of Degree Duration
No. students
SV College of Agricultural Engineering, af 10 B. Tech. 01-31Aug, 2019.
Technology & Research Station, Faculty (Agril. Engg.)
Agricultural Engineering, Indira Gandhi Kris
Vishwavidyalaya Raipur 1 492 012
(Chhattisgarh)

1. Acharya N.G. Ranga Agricultural Universit 10 B. Tech. 01 Jun-15 Sep,
Dr. NTR College of Agricultural Engineering (Agril. Engg.) | 2019
Bapatla522101, Guntur District, Andhr
Pradesh

2. SV College of Agricultural Engineering, af 3 B. Tech. (Agril. | 01-30 Sep, 2019

Technology & Research Station, Faculty Engg.)
Agricultural Engineering, Indira Gandhi Kris

Vishwavidyalaya, Raipur i 492 012

(Chhattisgarh)
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CAPACITY BUILDING: q

1 Dr. K. Bembem participated in 03 datyaining

programme on fAFPOs
i nput s, i
conducted at PAMETI, PAU Campus, Ludhiana
during 2931 July, 2019. 1
Dr. Bhupendra M.Godki attended Short Term
Course on PLC and Microcontrollers from 26
Augusi 06 September, 2019 at NITTTR 1
Chandigarh.

Three days demonstration cum training on
texture analyzer was conducted at
Bioengineering properties lab, Food Grains
and OilseedsProcessing Division where
Scientists of the Institute attended the.ﬂ

program.

PARTICIPATION IN CONFERENCE/
SEMINAR/ MEETING

Mridula D (20195 Pr ocessing of

nfrastructur e,

Mr. Vikas Kumar, Scientist has participated in a
special poetical symposium on Independence

| i n Paygvieich wais breadcastrd frem AIR FHvhGold

Ludhzanau(200.5 oidz) atil@:3b amnog 15 r k e t
August, 2019.

Dr. Sandeep Mann, Pr. Scientist attended th

State Level Review Meeting at CSKHPKYV,
Palampur on 30.07.2019.

Dr. Renu Balakrishnan, Scientist delivered an

invited lecture to final year students of B.Sc.
agriculture (120) on the
Far mer Producer Organizati
sustanability at Dr. S. K. Dev Examination Hall,

College of Agriculture, PAU, Ludhiana on
06.08.2019.

Dr. Sandeep Mann facilitated the visit of Dr.

Manoj Sharma (Associate Director, KVK
Langroya, SBS Nagar on 05 July, 2019); Dr.

Sunita Kumari (Director, Drgordrafan, Pune on

11 July, 2019) and Dr. P.S. Tanwar (Associate
Director with Anjuly Sharma, Assistant

¢ Psoegsor g<Vis, Bagngla gn 36 July, 2019)

food security and pr off iDf. Sandeep Mang,  Prinpipal Scign8stlla ¢S s R
sponsor ed Nati onal S e nHeadalOTd &lni veReHe i mMYi t ed | ec
Community Science Education in Rural addition in agriculturaproduce: concept, scope,

Devel opment 6 dRi201P, Auigngartance and its need in
organized by G.B. Pant University of at PAMETI, PAU, Ludhiana on 09.07.2019 to
Agriculture and Technolgg Pantnagar, officials ~ of  Agricultural ~ Department,
Uttarakhand. Government of Punjab.

Dr. Poonam has attended fi L a®orum In 1 Dr. Sandeep Mann, Principal Sciensistl/c

dia 2 0 1 9odganized by Department of Head TOTis to deliver invitedlectr e on A Val u
Animal Nutrition, Guru Angad Dev Veterinary addition in agricultural and horticultural

University in collaboration with FOSS India on produceo at PAMETI , PAU,
July 0304, 20109. 18.07.20109.

Dr. Vinod Saharan atteed Zonal workshop of
KVK Zone | (Aug 35, 2019) at GBPUAT,

Pantnagar (Uttrakhand) and presented annual

progress report of KVK Fazilka for the year q
2018109.

Mr. Vikas Kumar, Scientist has participated in a
special poetical symposium on Independence
Day. It was broadcasted from AIR FM Gold
Ludhiana (100.1 mHz) at 10:15 am on
15" August, 2019.

Dr Sunil Kumar attended Zonal workshop
meeting of KVK Zone | (Aug &, 2019) at
GBPUAT, Pantnagar (Uttrakhand) and presented
annual progress report of KVK Fazilkar the
year 201819

TRANSFER OF TECHNOLOGY:

Licensing of technol ogy fi |
Speed ( HVL S092HataM/sChana 0 9
Mechanical Engg., Sherpufoad, Jagract4?2

026 (Ludhiana)
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EXHIBITIONS AND MELAS

1 All the staff of ICARCIPHET, Abohar q
participated in the
under Jal Shakti Abhiyan on 04.09.19 at
Ladhuka Mandi (Jalalabad).

1 Dr PN Guruattended the Kisan Mela under
Jal Shakti Abhiyan, KVK, Abohar organized
at Ladhu Ki Mandi, Fazilka as entomology 1

expert.

i Staffs of JICARCIPHET, Ludhiana
participated in the
Ludhiana during 214b 22ndSeptember,
2019.

1
1

9 Staffs of ICARCIPHET, Ludhiana 1.
participae d i n the fAPashu
GADVASU, Ludhiana during 21db
22ndSeptember, 2019.

2
3.

AWARDS AND ACHIEVEMENTS:

Bidyalakshmi Devi Th, Choudhary P, K Bembem

P &n8 Bala@idRiBR B4 SRNd MEiltao 61 n

for the ar
(Eryngi un
applica

article awardsb®o
ASpiny <coriander
potential herb for muip ur pos e
from Agriculture and Food Bewsletter.
Dr. Pankaj Kumar Kannaujia, Dr. Manoj

Mahawar, D. Kirti Jalgaonkar and Dr. Navnath

I ndore awarded with O0Artic
for the rticle .no 1561
’b*lg'a§f3‘i”c Vel g A et hE’/"t%i’ cul t
volume 0% issue 07 in Agriculture & Food:-e

Newsletter.

Dr. Bhushan Bwe and Dr. Kirti Jalgaonkar
awarded with O6Article of t
article no. 21584 entitled
and its applications in f oc
volume 0% issue 07 in Agriculture & Food:-e
Newsletter.

DrPNGuru,receed o6 Certi fi cat e
for involvement in Green Revolution Global
Certification Program with

of

PAPERSPUBLISHED/ COMPENDIUM/
POPULAR ARTICLES:

Bansal S, Mangal MTushir S, OberdHS, Gupta
RIR @d1%. A rapM @rd eelé@ble anéthod for the
specific detection of aflatoxigenic fungi in
groundnut and rice samples. Journal of Food

Processing and Preservation.
https://onlinelibrary.wiley.com/doi/pdf/10.1111/
ifpp.14127

. Ghodki BM, Dadlani G., Ghodki DM and

Chakraborty S (2019). Functional whole wheat
breads: Compelling internal architecture. LWT
Food Science and Technology, 108, -30B.
Kannaujia KK, Patel N, Asrey R, Mahawar M,
Meena V S, Bibwe B, Jalgaonkar K and Na&gi
(2019). Variability of bioactive properties and
antioxidant activity in commercially grown
Cherry tomato $olanum lycopersicon var.
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10.

cerasiformg cultivars grown in India. Acta
Alimentaria (NAAS Rating6.36; Accepted).
Kannaujia PK, Mahawar MKJalgaonkar K,

and Acceptability of muffins Incorporatadslith
red capsicum pomace powder. Journal of Food
Science and Technologyb (6): 22082219

Meena VS, Bibwe B (2019). Prospects andl3. NathP, KaleSJand SharmaK. (2019). Efficacy

opportunities of vegetable processing in India.
Acta Scientific Agriculture3(8): 2527.

of ascorbic acid treatments in the production of
green raisins. Current Science. 116(6):953

Kannaujia, PK, Asrey R., Singh AK, Varghese, E 14Jain V, Chawla S, ChoudharyP and JainS

and Bhatia K (2019). Influence of ozone
treatment on postharvestuality of stored
summer squash. Indian Journal of Horticulture,
76(2): 350354.

algaonkar K, Mahawar MKKale S, Nath P,
Bibwe B, Dukare A, Kannaujia PK and Meena
VS (2018). Response surface optimization for
development of Dragon fruit based ready to serv
drink. Journal of Applied and Natural Science.
10(1): 272 278.

Krishna, Jalgaonkar K, Bibwe B, Mahawar M.
(2019). Wax Apple: Cultivation, post harvest
processing and value addition. Agriculture &
Food: e Newsletter, 1(8):6®5.

Kumar A, Mahawar MK ad Jalgaonkar K >
(2019). Fruits and vegetables processing
technologies.Food Marketing & Technology
magazineJune issue40-41.

Kumar A, Mahawar MK, Jalgaonkar K (2019).
Fruits and vegetables processing technologies.
Food Marketing & Technology magazine.ndu
issue. 441.

Mahawar MK, Jalgaonkar K, Bhushan B, 1.
Bhushan B, Meena VS, Sonkar RK (2019). Post
harvest processing and valorization of Kinnow
mandarin Citrus reticulate L.): A Review.
Journal of Food Science and Technology.
https://doi.org/10.1007/s13191 904083z

(NAAS rating: 7.80)

1.

11 Kumar P, ChoudharyM, HossainF, SinghNK,

12.

ChoudharnyP, GuptaM, SinghV, ChikappaGK, 2.
Kumar R, Kumar B and Jat SL (2019).
Nutritional quality improvement in maize (Zea
mays): Progress and challenges. Indian journal of
agricultural sciences, 89(6): 893.1.

Nath P, Kale SJ, KautC, Chauhan OP (2018).
Phytonutrient Composition, Antioxidant Activity

(2019). Posharvest calcium chloride treatments
influence fruit firmness, cell wall components
and cell wall hydrolyzing enzymes of Ber
(Ziziphus mauritiana Lamk.) fruits during
storage. Food SciTechnol.
https://doi.org/10.1007/s197-019-03934z.

Book/ Book chapter/ Book edited:

Book chapters

Nath PKale SJ, Bhushan B (2019). Consumer
acceptance anture trends of onthermal
processed foodén Non-Thermal Processing of
Foods (Ed. Chauhan OP). CRC Press, Taylor and
Francis  Group, UK, pp. 433154,
ISBN:9781351869782.

JalgaonkakK, MahawarMK, Bibwe B, NathP,
Girjal S. (2019). Chapter 17: Nutraceuticals and
Functional Foods. Trends & Prospects in
Processing of Horticultural Crops. Today &
Tomorrowds Printers and
-110 002, India. Pg: 23250

Conference paper/abstract:

Nath P, Kale SJ (2019). Development of high

value sofitextured aonlaEmblica officinallisL.)

candies through freezing processin:

compendium of 18 International conference on
NfDevel opment of dryl ands:
areas from gray into green
11-14, 2019 at ICARCAZRI, Jodhpur

(Rajasthan), pp: 275

Kale SJ, Kannuajia PK, Indore N, Nath P, Singh

RK (2019). Phase change reaals based mobile

cool chamber for transportation of perishables.

In: compendium of 18International conference

on iDevel opment of dryl a
dryland areas from grayo i
February 1114, 2019 at ICARCAZRI, Jodhpur

(Rajastlan), pp: 269


https://doi.org/10.1007/s13197-019-04083-z
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Popular article: 11 Nath P, K& SJand Apoorva Sharma. (2019).
1. BembemK, Th. Bidyalakshmi Devi, Choudhary Microorganism: Promising Source of Natural
P and Balakrishnan R (2019) Phenolic Colors. Indian Food Industry. 38(1)-18

compounds and antioxidant activity in cereal 12Nath P and Kale SJ (2018). Black Carrots:
grai nso auAgricuturecadd Food Ei n Processing and |tés Value :
Newsletterl(9): 199-201. Food World. 45(5):389.

2. Bibwe B and JalgaonkaK (2019). Freeze ;3n\aip s 3. Kale ad Apoorva Sharma. (2019).
concentration and its applications in food

_ _ Mi croorgani smo: Promising
industry. Agriculture & Food:-®&lewsletter. 1(7): Colors. Indian Food Industry. 38(1)18
239:242. 1490SS AR BT, FAIS FAR ABER, fq9d
3. Th. Bidyalakshmi DeyiChoudhary P., Bembem O, fbdll STemTadR, (2019). W & FHEHROT
K. and Balakrishnan R. (2019). "Spiny B ygE At afeal @ TEw@Er @ 9E
coriander Eryngium foetidum [: A potential faftrr, sraar 999S 40.450
herbfor multi-purpose application.Agriculture  450h 6. KY U ¢ ®&We0t 0] r KBGO Unkkza 0 & @
& Food: E-newsletter 1(8): 317319, (0187 T$B 6k UNABK.ARcraUScK
4. DeviB Th, Kalnar YB, and Ghodki Bl., (2019). saL ool onr &diwn 2018t KU ce
Refrigerated retail van: An important component N Uss &

in cold chain managememgriculture and . i . . i
Food E-Newsletter, 1(9): 21216, (ISSN: 2581 1677 @% TR, ¥ Zam, wrefia Rfe, ame. . R,

8317: Sept 2019). E[ﬁI'HWNTIET, ercﬁ ﬁrz:q—cr fafes AR 2019

5. Ghodki BM (2019). Surprising internal structure ~ K 0hn 6 OB £ Bn K6 ikzaBUn r B O
of whole wheagreen gram functional né G U digalRie wommen uferr Stosie
bread.Science Trends 1. TS 07
https://sciencetrends.com/surprisiimgernat 171,11-“‘ FIR HIREN, FW GAR TR, A9

struc;ureof—wholewhea_tgree_ngram worr, et e, ), SRR S

functionatbread/.  (Firsbnline 12  Aug - [SHIREXG (ox 3 ue & X

2019;also featured in Google News). I 19 wiEl B e 31 age
faferai, s/aar 999 40.450

6. Kannaujia PK, Mahawar MK, Jalgaonkar K, . o
Indore N (2019). Application of plastic mulch in 1873 TR, TH.GL. HTel, HIR Srermfas ve Aogam
2019. THRR JEIRd Aeualtla SR,

horticultural crops. Agriculture & Food: -e

Newsletter. 1(7): 26267. T$B 6Tk UMAcr o8st @nIB K
7. Kannaujia PK., Mahawar MK., Jalgaonkar K, H B:ko2g n US, B &d1.57

Meena VS, Bibwe B, APr os p el8YYl -l G gpTel Td TGl SI. 2018. S SuAlfl

Opportunities of Vegetable Processing in India". M %o & adNt @ ams’t o\ 6 0 L OG0 S @

Acta Scientific Agriculture 3(8): 227. Haoez KOG 6 NKUOWHAS U $ r misNe n U

8. Krishna, Jalgaonkar K, Bibwe B, Manoj $ B 21941

Mahawar (2019). Wax Apple: Cultivation, post . rove ar wemar. fodl serasy. fR9d HOmT,

harvest processing and value addition, A O, e Rig Ao, (2019). T @ Rt
Agriculture & Food: eNewdetter, Volume 1 (8): SeTe W' el 40(4): 31_3'3

60-65. 219UROTT A1, TES. dial Yd Jgol <L (2018). A

9. Nath P and Kale S J. (2018). Pomegranate: A _

wonder Fruit. Processed Food Industry, 21(6):
12-17.
10.Nath P, Kale SJ and Snehita R. (2018). Raiin .
Nutritious Snack. Marumegh KidaPatrika.
3(1):1-8, ISSN: 24562904.









