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Table 1: Levels of independent variables used for optimizing the nitrite inhibition of hydrolyzed orange seed

protein.
Levels independent variables
-1 0 +1
3 2 1 X Enzyme-to-substrate ratio (%)
5 3.5 2 Xs Time (hr)
40 35 30 X; Temperature ( C)

49



VE10 sls = (TF 0,58 VY ol

&lﬂl L;l‘j'b Gw‘gf‘y\&&u

Y= + bot bixit baxo + b3xz- bixixz -

bisxixs - basxoxz+ biixi?- baoxo? + bssxs?

P B ot D (SI35L) wls ke b il
<1ibs bz bl Jladabo (Bl sl 55 s
b3 5b23 b1z s axss &5 bas b (e
e b ot slgiy lojled sl e Blie S
et ) a5 S 3 e (055 5 0en sl 158!

w‘oudj‘)‘ﬁ)djb).}&_ﬁ;;i!

Cob Ll e el i Gt sk 4 e S5 e
k;a.w‘ o ﬁtj“)lﬁ) CJ‘:"U“:"."J:'.? d}i ‘-;JJ‘)‘J‘)L’

e (2!

Table 2: Proposed random treatments for the hydrolysis of orange seed protein by pepsin enzyme

Time Temperature
(hr) (O
2 30
5 30
3.5 30
2 30
5 30
3.5 35
2 35
3.5 35
3.5 35
3.5 35
3.5 35
3.5 35
3.5 35
5 35
3.5 35
2 40
5 40
3.5 40
2 40
5 40
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Table 3: Different treatments of fish sausage

Sample Hydrolyzed Proteins (%) Vit C
(%)

Blank 0 0
Treatment1 0.5 0
Treatment?2 1.5 0
Treatment3 2.5 0
Treatment4 0 1.5
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Table 3: Chemical composition of defatted orange seed meal and protein concentrate

protein concentrate  defatted orange seed
meal
75.12 +1.41 22.47 +3.51 Protein (Nx6.25)
5.46 + 0/15 43.38 £ 0/58 Fat
8.79 £ 0/17 7.13 £ 0/52 Moisture
1.6 £ 0/23 2.66 £0/17 Ash
9.03 2436+ 0/12 Carbohydrate

*All data were expressed as a mean of 3 replications = standard deviations.
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* Values were reported based on dry weight.
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Table 4: Process optimization to achieve the treatment with the highest nitrite inhibition power

treatments Enzyme Temperature {1 (C) Time (hr) Nitric oxide
concentration (%) reducing power
(%)

2 3 35 3.5 92.04

4 2 35 5 93.57

6 3 40 2 94.75

8 2 35 2 90.52

10 1 40 2 89.84

12 3 40 5 90.69

14 2 35 3.5 90.86

16 2 30 3.5 87.47

18 1 40 5 94.58

20 2 35 3.5 91.03
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Fig 1: 3D graph for the effect of temperature and the hydrolysis time on the nitric oxide reducing power
when concentration of pepsin enzyme was at optimum value (% 2)
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Fig 2: 3D graph for the effect of concentrationof pepsin enzyme and the hydrolysis time on the nitric
oxide reducing power when the hydrolysis temperature was at optimum value (35°C)
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. B: temperature

Fig 3: 3D graph for the effect of concentrationof pepsin enzyme and the hydrolysis temperature on the
nitric oxide reducing power when the hydrolysis time was at optimum value (3.5 hr)
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Fig 4: Peroxide index of fish sausage containing different concentrations of hydrolyzed orange seed protein during storage
Control:Sample without hydrolyzed protein., Treat 1: Sample with 0.5% of hydrolyzed protein., Treat 2: Sample with
1.5% of hydrolyzed protein., Treat 3: Sample with 2.5% of hydrolyzed protein., Treat 1: Sample with 1.5% of Vit C.
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The defatted flour of orange seeds contains about26%protein. It can be used
as a rich and cost-effective source for the production of proteins and peptides
of plant origin. In this stage of the research, high-purity protein concentrate
was first extracted. Then,using the hydrolyzing enzyme pepsin at an enzyme
ratio(l1 to3%enzyme to substrate)and a time range(2 toShours)at a
temperature of 30-40°C,the protein from defatted orange seed flour was
hydrolyzed. The optimal conditions for producing hydrolyzed proteins with
the best nitrite ion inhibitory activity were selected. The optimal treatment
under the suggested conditions of temperature,time, and enzyme-to-substrate
concentration by the software was produced at a temperature of
39.27°C, time:3.5hours, and a ratio of 2.89%W/W enzyme to substrate,which
resulted in the highest activity in the highest activity in inhibiting nitrite ions.
This value was 93.46% in inhibiting nitrite ions. In the next stage,the
production of fish sausage containing the protein produced from orange
seeds in vitro, and then the peroxide index and nitric radical activity of the
samples during the storage period was carried out.In general, the use of
hydrolyzed protein in fish sausage formulation showed that hydrolyzed
protein was significantly able to delay lipid oxidation during storage and
samples containing hydrolyzed orange seed protein(increasing its
concentration from0.5 t02.5%) significantly increased the nitric oxide radical
scavenging activity of the samples.The results showed that the fish sausage
formulation containingl.5%hydrolyzed orange seed protein,as a product
with high nutritional value and without preservatives, has the potential for
industrial production and marketing.
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