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S lol Jalosi g @35
s A el ST a3 Slislesl aen
5 SPSS.an I3l o 3l eslial Ly Lsesls oo
lie gl e b S s A s
Oloe BBl 035 e S50 53 5 LSl

oLl Sils 05051 5140 Olabl mlavs )3 Lo 5ol

b AL gl b plerd S5

(4o y2) juSl (Ao 3) Cusb, (4o 39) (7 (Ao 39) 55 S5
Ash (%) Moisture (%) Fat (%) Protein (%) Composition
3.50+0.04 70.9140.95 1040.18 15.44+40.22 content ;.

Means + Std. deviation

i Sl sd sl Oley Jaal58l LaS das e 0L
Lj}e)yg@ufbcbmwybw
(YO SYF A0 OF A A) 553 e ol Lag

29 -
28.5 -
a é 28 -
¥ = 275 -
3 35 27 -
ha) >
:,2 f 26.5
N
l? © 255 -
3 g" 25 -
24.5 -
24 .

S Sl Sl £ Sl

Pl sdasder Olie 4 by e S i g 4o
sl asls oL (V) a5 (20 Wb (ool
)\.,\._E.d U.U_IAS J)_..:IL;G eML.f;A PLY )}J&QL&.A k:»..w\
O (s e 5 A3 YO/SV 0 /8Y )5 0 s

mosle @ by C 5w aS Ao YAV /T

(csl) 0L

(hydrolysis time (h

SIS 5T (2,6 Al (5l e S5 s oden Xigy 1) JSS
Figure 2. Hydrolysis changes of Ponyfish protein treated with Alcalase

(kA )



Ol g lie, iy

Fom YU e 055 L gladzg L a5 Al ol dssdee 5 S Ol e N
PH 2l o Lledd o3ls ©ogu s pH 2 53 55508 ol o3ls LS (V) Jsdr 5 il dl (sl
ol gl 5 SO Sl dkd Olye 4 Al ol eyl S S Ol Ll
S ssban s e a8l s ol Al ol Aoy A 51 NG LapH. (aen 55 (ol
A5 e S S sl & laois S PH 51 55 2WBpH 55 bty o Ol e
sV s SV sy Jo s b Y s PH 5 b sl soden ladle) (sann 55 55 (sl
o bty sl 5 5 SOl by ol (07 ala LS Sl s el Ly, US4 sl
S B = e S PE [ VR ol s (s Sl Ol (P<H/00)
UL SR CE PR TD I U PPN WP P Py 3355 5 VST 5l vy ale 25 s S
Class e Laed b g Pl o pl s Y=Y pH oo 53 5 (20-Y0) 5l ssden 5o L
—6m Sl Dl ety o3Il w0 Cilis Siomlb (08) Cadleds 23S days AD 51 YL
53 el A g sladiis S eteman 5 sl o5 edalie O pH 53 Laole plad s <Ml Ol s

YY) 55l (S s b Slaedile L as @b 8 amd o Ol o

il LPH 5 (26,0 db 5l (Al 5l sdel Comsay sy laodd sk (Aeo,5) Cdd Y s
Table 2. Solubility (%) of protein hydrolysates obtained from ponyfish at different pH levels

(cel) ):JJJM Ol s

4 3 2 1
Hydrolysis time (hour)
97.9140.11¢ 97.77+0.08°* 97.0040.088 93.7140.07** 3
95.18+0.10% 95.00+0.07°* 94.83+0.18°* 92.0440.14%3 5
98.33+0.11**  98.23+0.06*B 97.78+0.21%8 94.1140.13%¢ 7
99.56+0.13% 98.43+0.04°8 97.94+0.16™ 95.76+0.10°° 9
Means + Std. deviation BIPO R (I S <)

(P < 0/00) ol s ime LMl odunsOlis st o 55 Sosline S sS oy >
AP < /00) Sl s me oMl o iasOLES Ogte a3 Soglite S5 iy

*Different small letters in the same column indicate significant differences (p < 0.05).
**Different capital letters in the same column indicate significant differences (p < 0.05).
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Table 3. Emulsifying properties of different concentrations of protein hydrolysates from ponyfish
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Emulsifying activity index
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86.70+1.76™/**
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*Different small letters in the same column indicate significant differences (p < 0.05).
**Different capital letters in the same column indicate significant differences (p < 0.05).
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Table 4. Foaming properties of different concentrations of protein hydrolysates from ponyfish
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Foam stability (%) Foam Expansion (%) Hydrolysis time (h) Protein concentration (mg/ml)

18.00+0.38% 28.75+0.20°°¢™ 1
12.5040.43C 25.0040.57°¢ 2

bC bA 2'5
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21.25+0.52B 37.50+1.45% 3
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40.00+0.43 62.5040.43 3
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Means + Std. deviation

*Different small letters in the same column indicate significant differences (p < 0.05).
**Different capital letters in the same column indicate significant differences (p < 0.05).
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Abstract

Background and objectives: Ponyfish (Leiognathus bindus) includes 54.77% of by-catch in
the Mahshahr creeks that has no commercial value due to its small size. So, the production of
value-added products, such as protein hydrolysates with high nutritional value could pave the
way for full use of this species. By applying enzyme technology for protein recovery in the fish
processing, it may be possible to produce a broad spectrum of food ingredients or industrial
products for a wide range of applications. Use of proteolytic enzymes is an interesting technique
for improving the functional properties of food proteins without losing their nutritional value.
The functional properties of fish protein hydrolysate are important, particularly if they are used
as ingredients in human food. Among the functional properties of proteins and hydrolyzed
proteins, solubility is the most important characteristic that affects other functional properties
such as foaming and emulsion formation. Enzymatic hydrolysis of fish proteins generates a
mixture of free amino acids and oligopeptides, increases the number of polar groups and the
solubility of the hydrolysate, and therefore modifies functional characteristics of the proteins
resulted in improving their functional quality and bioavailability. The aim of this study was to
evaluate the functional properties of fish protein hydrolysate from Ponyfish.

Materials and methods: Ponyfish was hydrolyzed using 1% Alcalase for 1, 2, 3, 4 hours and
their functional properties were evaluated. The hydrolysates solubility in pH range of 3-9 and
emulsifying and foaming properties in concentrations 2.5, 5, and 10 mg/ml were studied.

Results: The Result indicated that the highest rate of hydrolysis was 28.06%, which was
obtained after 4 h. The Solubility values were above 90% in the pH range 3-9. The solubility of
different obtained hydrolysates was increased when pH changed from acidic to the alkaline
(P<0.05). Emulsifying activity index (EAI) and emulsifying stability index (ESI) was decreased
by increasing hydrolysis time and protein concentration (P<0.05). At the same concentration,
slight decreases in foam expansion and foam stability were observed when DH of hydrolysate
increased (P<0.05). However, at the same DH, foam expansion and foam stability showed a
significant increase by increasing hydrolysate concentration (P<0.05).

Conclusion: The results of the present study showed that the hydrolysates produced from
ponyfish can be used as food ingredients or additives to deliver consumer desired characteristic
to food products or increasing product shelf life. Also, it is useful as emulsifying and foaming
agent in sausages, mayonnaise, salad dressings, beverages, creams, and in a broad pH range.

Keywords: Alcalase, Protein hydrolysate, Ponyfish (Leiognathus bindus).
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