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Figure 1: DH obtained by pepsin hydrolysis using whole body of M. nipponense and effect of hydrolysis time on the
degree of hydrolysis. Data have shown as mean £ STDEV (n = 3), the minuscules have shown the significant difference

(p<0.05).
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Figure 2: Soluble Protein/peptide concentration in hydrolysates, obtained from M. nipponense. Data have shown as
mean = STDEV (n = 3), the minuscule have shown the significant difference (p<0.05).
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Figure 3: Iron-chelating activity of M. nipponense crude hydrolysate solutions from Macrobrachium nipponense by
pepsin. Data have shown as mean = STDEV (n = 3), the minuscule have shown the significant difference (p<0.05).
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Figure 4: Free amino acid content of pepsin-treated hydrolysate prepared from M. nipponense by pepsin. Data have

shown as mean + STDEV (n = 3).

O Cows YL ool Gd> o,a8M. nipponense
b p o oojsT o2ld OYsamme plo jdg,aue
s Chaud 5 (V23A) ol,Kea 5 Choi olidxs
el ety ol gy ool Gl (Vo0 T) e
S5 50 o Jeid g s oYl VL lo clale

5 ooy glalbl an a5 swes e las ol
slossl (pl bawg Sl (Ko oy by 35,000
N-terminal = asol 4 Ll ool a3 o awl
sl gy Jlail byl ead wdy slany
gy 5l ol 00,518 dus o oy 0135 o 3

\f


https://fa.wikipedia.org/wiki/%D9%81%D9%86%DB%8C%D9%84_%D8%A2%D9%84%D8%A7%D9%86%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%81%D9%86%DB%8C%D9%84_%D8%A2%D9%84%D8%A7%D9%86%DB%8C%D9%86

N ooplad /o 5 cuus Jla

Ol 2 gale ddas

M ol e o3l 51 eolaiwl Lnobilis )
NOFNER o o)l

AOAC, 1990. Official Methods of Analysis.
Association of Analytical Chemists.

Battison, A.L., Summerfield, R. and
Patrzykat, A., 2008. Isolation and
characterization of two antimicrobial
peptides from haemocytes of the American
lobster Homarus americanus. Fish and
Shellfish Immunology, 25(1-2): 181-187.

Chaud M.V., lzumi C, Nahaal Z., Shuhama
T., Lourdes Pires Bianchi M. and Freitas
O., 2002. Iron derivatives from casein
hydrolysates as a potential source in the
treatment of iron deficiency. J Agric Food
Chem, 50: 871-7,
DOI: 10.1021/acs.jafc.8001995.

Chen, D., Liu, Z., Huang, W., Zhao, Y.,
Dong, S. and Zeng, M., 2013. Purification
and characterization of a zinc-binding
peptide from oyster protein hydrolysate.
Journal of Functional Foods, 5, 689—697.

Chiplonkar, S.A., Tarwadi, K.V., Kavedia,
R.B., Mengale, S.S., Paknikar, K.M.,
Agte, V.V., 1999. Fortification of
vegetarian diets for increasing bioavailable
iron density using green leafy vegetables.
Food Res Int., 32:169-74. DOI: 10.1016
/S0963-9969(99)00070-8.

Choi, I.W., Kim, K.S., Lim, S.D. and Lim,
S.W. 1998. Iron binding peptides from
casein hydrolysates produced by alcalase.
Korean J Food Sci Technol., 30: 218-23.

Craig, W.JJ., 1999. Health-promoting
properties of common herbs. American
Journal of Clinical Nutrition, 70:491- 499.

\0

TV ROV PP PRV SR AP RV SRV L S F V%)
‘u....“.,.lf ol leacy a5 cll eads ol LN
VOV RO N ST S ot BETITS L RPRVs| By VEL ROV
ERC e qu Jognnn J.UJLWI Sl &Mbﬁ
(Lee and ocews ool jlsjoue Sos 95 slewdl ,o
. Song, 2009)

as wisly Lausas (Y- +V) o, 4 Storcksdieck
UL NVCOTRING | 1L ¥ YO OWEU PRV T4 oL L PP TR N PPN W
ROV I SUUWON . S WL P SN BCVOV B S PR B L 08
o M8 (Odan (g «Seelisls sl (S5l
G sbssy 4 ) ool YL Cix ojas 5 WS
ol 49 Lels ceus 585 9% sl 4;.7,.:.] S| ULA
TR v dL:aA}H as R UL....: Q,.Jbgj.; LgL:b:\.'.;éLl
09,5 olyor & (ol 5 YT 5T e s e mnad®)
Jgtme ol (Kan (35,1 (Sl 00355 gienl b il
I del slaaciolenSisn 0 e ool Ll
AL e awgs ML NippoNense ;Jg 0.

M. nipponense ssXe <8l 5l pol> adlas o
YL eyl b siudgyoum 03,9158 oy w3l Abewsy
o) gy bgltte o (s el Gy o] L
OlaS 5 ade 0 Wl o §5Ke (pl dgyone I oL
ooLb.';...J .))9.41 LJ’QT ).0_9 um cé) 9 é% s.,\.@‘} ‘5»‘.\9
85,058

&bo

‘.C SO‘%XSJ. &_éy.c 9 .C L‘;s.z.b 6.‘9 ‘C.u.ugé dl.é.'fl
Wiy gl jasls p eolie olds I IVAF
Gl alog; 655K (o (el oS 5 g Swibeile
Macrobrachium nipponense (De 5,
Ay

s.-b sJLQJ)‘é ‘.ﬁ ‘G&&i)ﬁj}b ‘5.0.5 5.€ ‘wli
uLo..b‘) Mlﬁ.@ ‘Yﬂr .0 “s;.ﬁ.o| R ‘°\>‘}M
3 d9zse Sl (eSen sdoes az s g C8bL
(Aristichthys sui8 1 ;5.5 2le (5 Li] g <laal


https://fa.wikipedia.org/wiki/%D9%84%D9%88%D8%B3%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%84%D9%88%D8%B3%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%D9%88%D8%AA%D8%A7%D9%85%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%D9%88%D8%AA%D8%A7%D9%85%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%DA%AF%D9%84%D9%88%D8%AA%D8%A7%D9%85%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%DA%AF%D9%84%D9%88%D8%AA%D8%A7%D9%85%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%DA%AF%D9%84%D9%88%D8%AA%D8%A7%D9%85%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D8%B3%D9%BE%D8%A7%D8%B1%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D8%B3%D9%BE%D8%A7%D8%B1%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D8%B3%D9%BE%D8%A7%D8%B1%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D8%B3%D9%BE%D8%A7%D8%B1%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D8%B3%D9%BE%D8%A7%D8%B1%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%DA%AF%D9%84%D9%88%D8%AA%D8%A7%D9%85%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%AA%D8%B1%D8%A6%D9%88%D9%86%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D9%88%D9%84%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D9%88%D9%84%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%A2%D9%84%D8%A7%D9%86%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%88%D8%A7%D9%84%DB%8C%D9%86

ol (A8 5 Sl goman (A g5 GSLS w3

Sl goblada 5 b g (5 gu 5o

Dumay, J., Donnay-Moreno, C., Barnathan,
G., Jaouen, P. and Bergé, J.P., 2006.
Improvement of lipid and phospholipid
recoveries  from  sardine  (Sardina
pilchardus)  viscera using industrial
proteases. Process Biochemistry, 41, 2327-
2332.

Gaucheron, F., 2000. Iron fortification in
dairy industry. Trends Food Sci Technol.,
11:403-9.

Gholamali, B., Rostami, H., keymaram, F.,
sadighi, O. and mirshekar, D., 2013. The
first report of shrimp Mcrobrachium
nipponense Alagol, Almagol and Ajigol
Lagoons Golestan Province. Iranian

Journal of Fisheries Science, 164-170.

Girelli, D., Ugolini, S., Busti, F., Marchi, G.
and Castagna, A., 2018. Modern iron
replacement  therapy:  clinical and
pathophysiological insights. International
Journal of Hematology, 107, 1, pp. 16-30.

Guerard, F., Sumaya-Martinez, M.T.,
Laroque, D., Chabeaud, A. and Dufosse,
L., 2007. Optimization of free radical
scavenging activity by response surface
methodology in the hydrolysis of shrimp
processing discards. Process Biochemistry,
42(11), 1486-1491

Harris, D.C., Ed. 1996. Quantitative chemical
analysis. New York: WH Freeman and
Company.

Holthuis, L.B., 1980. Shrimps and prawns of
the world. An annotated catalogue of
species of interest to fisheries. FAO Fish
Synopses (125/ 1), FAO, Rome.

Huang, G., Ren, Z., Jiang, J., 2011.
Separation of iron-binding peptides from
shrimp processing by-products
hydrolysates. Food Bioprocess Technol,
4:1527-1532.

Hurrell, R., 2002. How to ensure adequate
iron absorption from iron-fortified food.
Nutr Rev; 60:57-15.

Ji, Y., Zhang, G., Li, X., Zhao, B. and.
Zhou, S., 2013. Enzymatic hydrolysis of
protein from small yellow croaker
(Psendosciaena polyactis) and evaluation
of its antioxidant activity. Journal of Food
Biochemistry, 37, 3, pp. 278-285.

Jung, W.K., Lee, B.J. and Kim, S.K., 2006.
Fish-bone peptide increases calcium
solubility and bio availability in
ovariectomised rats, 2006. Br J Nutr;
95:124-8.

Jung, W.K. and Kim, S.K., 2007. Calcium-
binding peptide derived from pepsinolytic
hydrolysates of hoki (Johnius belengerii)
frame. European Food Research and
Technology, 224(6), 763-767.

Khanipour, A., Amini, M., Noori, A. and
Kamrani, E., 2017. Comparison of three
different traps for catching oriental river
prawn (Macrobrachium nipponense), Iran.
Journal of Fisheries Science, 26, 3: 193-
196.

Khasmakhi, E., Jalilil, S., Imanpour, J. and
Heidari, S., 2015. Evaluation of the
variability in proximate composition of
Macrobrachium nipponense during

spawning season. Journal of Food

Research, 27, 3: 115-124.

\#


https://link.springer.com/journal/12185
https://link.springer.com/journal/12185

N ooplad /o 5 cuus Jla

Ol 2 gale ddas

Kristinsson, H.G. and Rasco, B.A., 2000.
Fish protein hydrolysates: production,
biochemical and functional properties.
Critical Review of Food Science and
Nutrition, 40(1), 43-81, DOI:
10.1080/10408398.2018.1501657. ’

Larson N.R., Wei Y., and C. Middaugh R.,
2018. Label-Free, Direct Measurement of
Protein Concentrations in Turbid Solutions
with a UV-Visible Integrating Cavity
Absorbance  Spectrometer. Journal of
Analytical chemistry, 90 (8), pp 4982—-4986,
DOI: 10.1021/acs.analchem.8b00477.

Lee, S.H. and Song K.B., 2009. Purification
of an iron-binding nona-peptide from
hydrolysates of porcine blood plasma
protein. Process Biochemistry, 44: 378-381.

Li, C., Haug, T., Styrvold, O.B., Jorgensen,
T.O., and Stensvag, K., 2008.
Strongylocins, novel antimicrobial peptides
from the green sea urchin. Development
and Comparative Immunology, 32(12),
1430-1440.

Liu, Z., Dong, S., Xu, J., Zeng, M., Song, H.
and Zhao, Y., 2008. Production of
cysteine-rich antimicrobial peptide by
digestion of oyster (Crassostrea gigas) with
alcalase and bromelin. Food Control, 19(3),
231-235.

Malak, C.A.A., 1998. Pepsin as a catalyst for
peptide synthesis: formation of peptide
bonds not typical for pepsin substrate
specificity. J Pept Res, 53(6); 606- 610.

Miquel, E. and Farre’, R., 2007. Effects and
future trends of casein phosphopeptides on

zinc bioavailability. Trends Food Sci
Technol; 18:139-43.

Monsen, E.R., 1988. Iron nutrition and
absorption: dietary factors which impact
iron bioavailability. J Am Diet Assoc;
88:786-90, DOI: 10.1016/j.jand.2015.09
.003.

Orona-Tamoyo, D., Valverde M.E. and
Octavio P.L., 2018. Bioactive peptides
from selected latin American food crops-A
nutraceutical and molecular approach.
Journal of Critical Reviews in Food
Science and Nutrition, 1. 1-27, DOI,
10.1080/10408398.2018.1434480.

Spencer, R.L. and Wold, F., 1969. A new
convenient method for estimation of total
cysteine—cysteine in proteins. Analytical
Biochemistry, 32, 185-190.

Storcksdieck, S., Bonsmann, G., Hurrell,
R.F., 2007, Iron-binding properties, amino
acid composition, and structure of muscle
tissue peptides from in vitro digestion of
different meat sources. J Food Sci, 72:S19—
29.

Synowiecki, J. and Al-Khatee, N., 2000. The
recovery of protein hysrolysate during
enzymatic isolation of chitin from shrimp
Crangon crangon processing discards.
Food Chemistry, 68(2), 147-152.

Tapiero, H., Gate” L. and Tew K.D., 2001.
Iron: deficiencies and requirements. Biomed

Pharmcother, 55:324-32.

Wargovichi, M.J,, Woods, C,, Hollis D.M,
and Zander, M.E., 2001. Herbals, Cancer
prevention and health. Journal of Nutrition,
131: 3034- 3036.


https://pubs.acs.org/author/Larson%2C+Nicholas+R
https://pubs.acs.org/author/Wei%2C+Yangjie
https://pubs.acs.org/author/Middaugh%2C+C+Russell
https://www.ncbi.nlm.nih.gov/pubmed/10408333

ol (A8 5 Sl goman (A g5 GSLS w3

Sl goblada 5 b g (5 gu 5o

Wong, J.T.Y. and McAndrew, B.J., 1990.
Selection for larval freshwater tolerance in
Macrobrachium nipponense (De Haan).
Aquaculture, 88:151-56.

Wu, H., Liu, Z., Zhao, Y. and Zeng, M.,
2012. Enzymatic  preparation  and
characterization of iron-chelating peptides
from anchovy (Engraulis japonicus) muscle

protein. Food Research International, 48,
435-441.

Wu, W., Li, B., Hou, H., Zhang, H. and
Zhao, X., 2017. lIdentification of iron-
chelating peptides from Pacific cod skin
gelatin and the possible binding mode.
Journal of Functional Foods, 35: 8- 427.

YA



Iranian Scientific Fisheries Journal Vol. 28, No.1

Production of iron-chelating proteinous hydrolysate from freshwater prawn,
Macrobrachium nipponense

Mousavi Nadushan R.": Hellat R.

*mousavi.nadushan@gmail.com

1-Department of fisheries and food science, Marine Science and Technology Campus, Tehran
North Branch, Islamic Azad University, Tehran, Iran

Abstract

In this study, freshly harvested prawn, Macrobrachium nipponense were hydrolyzed with
pepsin to develop a food ingredient and iron supplement. The degree of hydrolysis,
protein/peptide concentration and iron-chelating capacity were verified by TCA soluble assay,
direct UV spectrophotometric method and orthophenanthroline-based colorimetric assay,
respectively. The result of TCA soluble assay revealed a high rate of hydrolysis for the first 6
h, reached the steady-state phase after 8 hours. The highest iron-binding capacity of the
hydrolysate (49.7 ng/mg of peptide/protein) was obtained at a degree of hydrolysis of 36.5%.
The partial lysate generated by pepsin had high levels of glycine, proline, arginine, alanine,
and valine. It seems that in peptic M. nipponense hydrolysate, peptide bonds of Gly, Pro, and
Ala residues as well as amino or imino group from Arg side chain support additional affinity
for iron. Consequently, hydrolysis and enrichment would be a proper strategy for appropriate
gain from this abundant prawn, into a high functional product.
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