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3. Supernatant

4. Gel filtration

5. Textured Soy Protein
6. Degree of Hydrolysis
7. O-phthaldialdehyde
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Table 1 The degree of hydrolysis of soy protein hydrolysatesobtained by various enzymes
Enzyme treatment DH %

Pepsin 5443 +0.763°

Kutum trypsin 14291+ 0.799°

Porcine trypsin 19.344 £ 1.124°

papain 7.839 + 1.134¢

Alcalase 16.047 +1.102°

The significant differences are indicated through different letters in the same column (p < 0.05).
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Table 2 Emulsifying properties (emulsifying activity index and stability index) of Soy protein and soy
protein hydrolysates
Enzyme treatment EAI(m’/g) ESI(min)
Unhydrolyzed soy protein 32.56 £2.946° 65.599 +4.149°¢
Pepsin 45.937 +4.266° 159.194 +7.017°
Kutum trypsin 116.378 £7.743" 273.027 £2.559*
Porcine trypsin 123.502 £3.276" 127.901 £2.089>¢
papain 89.786 +£5.727" 90.901 +4 888°
Alcalase 59.018 £1.226° 276.615 +£5.799°

The significant differences are indicated through different letters in the same column (p < 0.05).

e Bl 5l pss plie 3 anils (5 3 Shas il L

RORTI
S oLl Ol 5 (YY) oKes s Meinlschmidt
ol S axendls [RalS 5 LS Cod b tlBl 4 e s
N N g S PRGN | e
RS 5 e S SIS 5 5LL ey Flavourzyme
Sdiizeen ol [YV] ws s 5,18 Flavourzyme ¢!, 1,
G S Sl e SRl el sl s wsed sl
JsSse Sop lagts  slaws s 2als 1y ol e 508
ol on Ll sl e S pSowl 4 e oS Loy o0 S 0L

L;Lﬂm.a)—u &L«J}J&aﬂmgﬁd)uﬂzj)bdj&lsdﬁ;bd

YYA

S adls 5 ol (b b O gl
Y dsdr 3 S S b (S a3l Ogesl 5l Jol il
33 bsw 850 sdasdes Clin oS shiles Lol olsl
adls JalS 5 goll cead b LBl e 35l 5e (aen
el s gme M) 55 550 5e cpl CAEL 3 48 el o O
ke o boalie junlieas e b sl xt
d_lJL.S 5 LS edalie (g by e P ('-l}j S50 > ekl
S L s 55 e VI ol w by e 15
Lo 5 s S ook 1 ol o i
ot gale oy 5 BTzl VST 5 5Ll s e

boaslie 5o qoolnd o 5 b aslis 5 S GLS o8



\VQ/\ O‘."JJJJ'é AR 09> L/\-\OJLQ-\:I

gL oS Flavourzyme (slajJs i 5 wsls |, oS

[YA]dzsls 1) G goll o min Lol LS
3o Dl spms s el sl b S5
aodd oo sladzy Ll sjls (gogdme S sl pler
5 e o gl > s 4 bl l D3l s 51 s
[ro]aises Pl ) S Sl 5 aB S 15 (e

St e s boawlis el e
SV 5 oS e 5 31 Jeol Sdsdes 5 atils (g 550G

Sl 1y S b st ke ale e 5 O
oS gl s el (YY) OLes 5 Hrckova
sl
5 0385 sy I, NI 5 Novozym Flavourzyme

gLl o i SV 51 Lol slasdgsdn oS s S 5158

('-l}j Yobog i oag lsw :j

Table 3 Foaming properties (foaming activity, density, and stability) of Soy protein and soy protein

hydrolysates
Enzyme treatment Foam capacity (%) Foam density (g/1) Foam stability (%)

Unhydrolyzed soy protein 27.00+0.600° 778.700 £ 1.296° 15.666 +£0.305°
Pepsin 118.333 +0.7637° 452414+ 1.847° 90.00 + 1.00*

Kutum trypsin 123.00+0.721° 444.007 + 1.469¢ 68.333 £0.763"
Porcine trypsin 151.666 +0.763" 394461 + 1.169¢ 100.00 £0.500*
papain 142.105 +1.052° 428922+ 1.815%¢ 39.473 £0.789°

Alcalase 55.666 +0.643° 635.169+ 1.617° 28.00 £0.264°

The significant differences are indicated through different letters in the same column (p < 0.05).
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Fig 1 DPPH scavenging activity of various soy
protein hydrolysates in different concentrations
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Table 4 Antioxidant activities of soy protein hydrolysates

treatment

Reducing power

hydroxyl scavenging %

Positive control (Ascorbic acid
Soy protein hydrolysates prepared by:
Pepsin
Kutum trypsin
Porcine trypsin
papain
Alcalase

0.816+0.008"

0.125 + 0.004°

95.454 +1.62°

80.844 + 0.32°

0.259+0.010° 51.623+0.97"
0.238 + 0.005° 54221+ 0.85¢
0217+ 0.003¢ 67.532+1.17¢
0.210 + 0.005¢ 74.675+£2.57¢

The significant differences are indicated through different letters in the same column (p < 0.05.
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Nowadays, modifying of the functional properties of proteins by proteolytic enzymes is a novel way in
order to use the hydrolysates as a natural antioxidant, emulsifier or foaming agent. In this study, TSP was
hydrolyzed by commercial trypsin (porcine), trypsin extracted from Caspian Kutum, pepsin, alcalase and
papain. The results showed that the highest degree of hydrolysis (DH%) was related to commercial
trypsin (19.34 %), Alcalase (16.04%) and Kutum trypsin (14.29%), respectively.The highest emulsifying
capacity was obtained by commercial and Kutum trypsin, compared to non-hydrolyzed protein, and
Alcalase hydrolysates had the highest emulsion stability (p <0.05).Higherfoaming capacity was observed
in hydrolysates by commercial trypsin, followed by Kutum trypsin, compared to non-hydrolyzed
protein.However, the lowest value was related toAlcalase. In the case of foam stability, the commercial
trypsin hydrolysate had the most stable foam, while Kutum trypsin, despite its lower efficiency compared
to commercial trypsin, had the second place. Hydrolysates prepared with Kutum trypsin had the highest
DPPH-scavenging ability and reducing power but the lowest OH-radical scavenging power. The results of
this study show that kutum trypsin can produce soy protein hydrolysates with good functional and
antioxidant properties, which are comparable to commercial enzymes.
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