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Figure 1. The picture of Papaya fruit tree with againg rangel*l.
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Table 1. Proximate compositions of PPF at different stages of ripening!®l.

Sample of papaya fruit Moisture content (%) DM (%) CF (%) Ash (%) CP (%) Fat(%) Carbohydrate (%)

Unripe 54.48 45.52 14.52 5.25 10.56 0.23 30.35
Hard ripe 58.22 41.78 13.67 4.84 9.04 0.31 27.87
Very ripe 68.39 31.61 9.67 3.15 6.89 0.33 20.04

FEAN TR RREAET BL, - MR RS A TR B AT SR S il BUAH 24 i B A TR BERUR SRR s AT
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Table 2. Stages of papaya maturity according to skin color when stored at room temperaturel!!1],

Maturity stage  Score range

0 Fruit has completely developed. 100% green skin color.
1 Represent papaya with a yellow-colored cover area of between 1% and 25% of the skin fruit surface.
2 Represent papaya with % mature. Fruit skin with up to 50% to 75% yellow-covered area.

w

Represent papaya wwith ¥ mature. The fruit surface is covered with up to 50% to 100%.

~

Mature. The fruit is covered with 76% yellowor totally yellow color, and the area near the stem is green.
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Figure 2. The complete bio-catalytic cycle of papain[l.
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Table 3. Complete amino acid constituent of papain.

Amino acid No. Amino acid No.
Lysine 10 Glycine 28
Histidine 2 Alanine 14
Arginine 12 Valine 18
Aspartic acid 7 Isoleucine 12
Asparagine 12 Leucine 11
Glutamine 8 Tyrosine 19
Threonine 13 Phenylalanine 4
Acid 12 Half cysteine 6
Serine proline 10 Cysteine 4
Glutamine 8 Tryptophan 5
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Figure 3. Structure of papain enzyme.
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Figure 4. The Preparation steps of enzymes!'3l.

WHKEGBE R A (EC 3.4.22.6) - R#FEAN (EC 3.4.22.30) fHZEIHNIKEE (EC 3.4.22.25)
AT AN GEARTD BIFLITH, AR Er AR RE AR, bbb, ANEEER 5L
) 5-8%. AW A B A I YIE B AR WA IR FLHHEEL, A T IR FL AT EL A 53 g Mg, ]
BIXL TR T & E /M, (HEf R4 miE 39% AN Al 5l st a R
T T 35 [ e SR A S DR R L TS 1, KA I A 1 e o R Al J 8 PR iR 7R 2k 5 R A I B
B B IR SR AR B, DAORS I 25 1 I 2 BRI 2k A p A Ak, FROR PR BRIt .
I, AT IE RN Y DR SR B 5 W I S 20 - B R P A A TR, 1 i P e 125 ot B A 7).

2.6. BEIE ML 2

AR ELG AN E ARFR AL, AT H O W siA & AT, sl 200 e FEEEE . N T IRIE
SEIR, PSR NER A RS M TR A I0AIE . KRR AR AR B A R Y CUBR B 7 T 2t
NN I ol NN S S L2

FE M B A AT BE R TBOH Gkt R BB &, wIAE A o e BT AT RN . X R A
s EE N E AR, 05 0.05 g MM MIEAEE 5 mL 10 mM (pH 7.5) BERREAZZ IR 5
mL 10 mM (pH 7.5) BERREZZrPR+ . 10 min J5, F 455L 110 mM §) =R LR FE T 15, FHAE#H
W ELRE 30 min. AN T EFAEMMIEAL, 7E 9000 rpm A1 4 °C R~ EL» 20 min (Fresco 17 Thermo)
SIEWAH. R BB, X RIEWOHAT B S A, B 625 L B 1570 L 500 mM BRIREHFI 250 L
Folin-Ciocalteus i VR & o




BmEFRNF E 15 L 28 (2023) 9/11

TR B 2R R USRI R 6 e VRS & Al IS M. ] 660 nm 43 Y66 sk
B RES . BARER TR E A RBE AR RS TIeARNEARLSH T B OWgNaEsET
K, BRI T RER, KBS R DE R EREEN . i, EXRARUEAZT
DL IX I TAE. —FoKE (B ) BARMEHEARANARINE AR, Fik, KES =Y e &
A TIVER 3 B P 00 S A it AN 3 B R A
FHiE1

TXFh g T AR N BB [ 2R W e Do X RO IE ARG, (HRERTK . BbAh, B TERZiE
G g — T, BN ERTATH N ER, RS SEURE,

Tk 2

B RO R T O WOSOR e, BRSO B o A X R R AT DL A 2 VR AL P
S (EOER BT D o B, FEEERSRREEE (R RE AN EAE) o Bl E A
%, WURRIEECRRZ o BRI T A 25 T005T B 2 0 A A X B R B TR A B A, DA A i e
() CEr BN SRR, QniRmRE FIERRL) I 2 2 B (0172125,

3. &b

ALERFEW, BRI R S B “ AR R LA ARIG, A8 F AT & A 3R
R, SEREEE E N, BRI, BUE A E A, T LAY
P AR EE AT . B, ORI EE TR, U IR T BT,
SRR EIREL. PeA. GOl AURREAG. BT AR R, T A
FANE AT IR, FIE BRI .
) 25 1 5

VF % 7 W 25 g

215 15 1]

CP Crude Protein HEH

CF Crude Fibre bikaRi

MC Moisture Content EIKE

DM Dry Matter R/

DNA Deoxyribonucleic Acid PPF—Papaya Peel and Fruit i 8% ¥it% B2 PPF—AC ISR Bz Al B s

EDTA Ethylene Dimethylene Tetraamine Y 218

NEM Net Energy Metering T =

pH Power of Hydrogen AMReE

PPE Papaya Peel Extraction AR B i HL
A}

22 3k

1. Chandrasekaran M. Enzymes in Food and Beverage Processing, 1st ed. CRC Press; 2016.
Ayele L, Etissa E, Dagnew A, et al. Development of hermaphrodite papaya (Carica papaya L.) varieties for
production in Ethiopia. Academic Research Journal of Agricultural Science and Research 2017; 5(7): 561-569.

3. Hailemariam T, Aregahegn A, Bekele T, Madhusudhan A. Investigation of the levels of selected metals in edible
and medicinal fruits grown in Dilla, Ethiopia. Research Journal of Chemical and Environmental Sciences 2015;
3(4): 44-53.

4. Yogiraj V, Goyal PK, Chauhan CS, et al. Carica papaya Linn: An overview. International Journal of Herbal
Medicine 2014; 2(5): 1-8.

5. Varmudy V. Papaya: Waiting for a planned commercial strategy. Facts For You, May 2011, pp. 16-18.



B ih

i

xS B 145 S 28 (2023) 10/11

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Tigist M, Getnet B, Beza K, et al. Extraction and purification of papain enzyme from papaya leaf and the
phytochemical components of the leaf. Tigist et al Biotechnology International 2016; 9(8): 176—184.

Lambri M, Roda A, Dordoni R, et al. Mild process for dehydrated food-grade crude papain powder from papaya
fresh pulp: Lab-scale and pilot plant experiments. Chemical Engineering Transactions 2014; 38: 7-12. doi:
10.3303/CET1438002

Pathak PD, Mandavgane SA, Kulkarni BD. Waste to wealth: A case study of papaya peel. Waste and Biomass
Valorization 2019; 10: 1755-1766. doi: 10.1007/512649-017-0181-x

Paul B, Nasreen M, Sarker A, Islam MR. Isolation, purification and modification of papain enzyme to Ascertain
industrially valuable nature. International Journal of Bio-Technology and Research (IJBTR) 2013; 3(5): 11-22.
Akpan IP, Omojola AB. Quality attributes of crude papain injected beef. Journal of Meat Science and Technology
2015; 3(4): 42-46.

Malek K, Norazan M, Parasuraman R, et al. Production of cysteine proteases by recombinant microorganisms: A
critical review. IOSR Journal of Pharmacy and Biological Sciences 2016; 11(2): 35—40. doi: 10.9790/3008-
1102043540

Msagati TAM. The Chemistry of Food Additives and Preservatives. Wiley-Blackwell; 2013.

Margean A, Mazarel A, Lupu MI, Canja CM. Tenderization, a method to optimize the meat sensory quality.
Bulletin of the Transilvania University of Brasov. Series II: Forestry, Wood Industry, Agricultural Food
Engineering 2017; 10(1): 125-130.

Yoo YJ, Feng Y, Kim YK, Yagonia CFJ. Fundamentals of Enzyme Engineering. Springer; 2017.
Fernandez-Lucas J, Castaiieda D, Hormigo D. New trends for a classical enzyme: Papain, a biotechnological
success story in the food industry. Trends in Food Science& Technology 2017; 68: 91-101. doi:
10.1016/j.tifs.2017.08.017

Adiaha MS. Effect of nutritional, medicinal and pharmacological properties of papaya (Carica papaya Linn.) to
human development: A review. World Scientific News 2017; 67(2): 238-249.

Zhang Y, He S, Simoson BK. Enzymes in food bioprocessing—Novel food enzymes, applications, and related
techniques. Current Opinion in Food Science 2018; 19: 30-35. doi: 10.1016/j.cofs.2017.12.007

Patel AK, Singhania RR Pandey A. Novel enzymatic processes applied to the food industry. Current Opinion in
Food Science 2016; 7: 64-72. doi: 10.1016/j.cofs.2015.12.002

Branen AL, Davidson PM, Salminen S, Sarngote JH. Food Additives. Marcel Dekker, Inc.; 2002.

Kang CK, Warner WD. Tenderization of meat with latex proteaseshttps. Journal of Food Science 2007; 39(4):
812-818. doi: 10.1111/j.1365-2621.1974.tb17985 x

Steen RWI. The effect of additive treatment of grass silage and the food additive avoparcin on the response of
calves to supplementation of silage-based diets with fish meal. Animal Sciences 2010; 47(2): 245-252. doi:
10.1017/S0003356100003329

Maiti AK, Ahlawat SS, Sharma DP, Khanna N. Application of natural tenderizers in meat—A review.
Agricultural Review 2008; 29(3): 226-230.

Patel AK, Singhania RR, Pandey A. Novel enzymatic processes applied to the food industry. Current Opinion in
Food Science 2016; 7: 64-72. doi: 10.1016/j.cofs.2015.12.002

Isa MBM. Extraction of Papain Enzymes from Papaya Leaves [Bachelor’s thesis]. Universiti Malaysia Pahang;
2010.

Rico D, Martin-Diana AB, Barat JM, Barry-Ryan C. Extending and measuring the quality of fresh-cut fruit and
vegetables: A review. Trends in Food Science & Technology 2007; 18(7): 373-386. doi:
10.1016/j.tifs.2007.03.011



B ih

il

FUFE 15 E 28 (2023) 11/11

Review Article

Review on “scope and opportunities of papain as food tenderizing

agent for food processing in Ethiopia”
Birhanu Zeleke Tilinti

Department of Industrial Chemistry, College of Natural Sciences, Arba Minch University, Arba Minch 6050, Ethiopia,

birhanzele@gmail.com

Abstract: The basic goal of food preservation is to limit microbial development during storage, which promotes a longer
shelf life and lowers the risk of food poisoning. Fruits and vegetables are a crucial addition to the human diet because
they include the essential vitamins, minerals, and fiber needed to sustain good health. Papaya contains the proteolytic
enzyme known as papain, which is used in a variety of food processing procedures to break down proteins. The objective
of this review is to carefully study the extraction methods for papain enzyme to employ grinding and ultra-sonication
extraction techniques and determine the application of papain as a preservative in future studies. Because papaya fruit
contains cysteine proteinases, it can be used as a significant instrument in pharmacology and medicine. Papaya seeds,
fruit, and fruit all contain carpaine, an alkaloid with a bitter taste that has a potent heart-depressant effect. Food
preservation primarily aims to maintain the nutritional value of food while also preserving its appearance and increasing
its shelf life. Due to papaya’s widespread popularity and reputation for its high food and nutritional value, it is necessary
to fortify the fruit with the best preservation enzyme. Enzymes have evolved into critical tools for numerous industries,

most notably food and animal feed, biofuels, detergents, textiles, pulp, and paper.
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