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Table 1 Components and their percentages
used in the formulation of chicken sausage

Raw materials Percent
Chicken 55
Soybean Oil 10
wheat flour 4
Egg 2
Gluten 2
Spice Mixtures 1.5
refined salt 1.3
Garlic 1
Starch 1
Sodium phosphate 0.4
Ascorbic acid 0.02
Sodium nitrite 0.012
Water and ice 21.77
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Table 2 Absorbance of standard solutions

concentration of sodium

light absorbance Nitrite (ug/ml)
0.044 1
0.20 3
0.4 6
0.63 9
0.82 12
1
g 08
o
]
0 06
6
5 04
g
g 02
2 0.0184- 0.0702x=y
0 099%= R
0 2 4 6 8 0 14
Nitrite concentration (ug / ml)

Fig 1 Standard curve prepared based on different
amounts of sodium nitrite in standard solutions
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Table 3 Chemical properties of different sample

(%) Moisture (%) Oil (%)Ash (%) Protein Sample
5.7+0.04¢ 9.95+0.2° 3.7+ 0.5 34.07+0.03° Defatted meal
423+ 65°¢ 2.36+0.9" 2.8+ 388 79.37+58" Protein

Hydrolysate

* All data are mean + standard deviation of three replicate
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Table 4 The residual nitrite (mg/kg) in sausages containing hydrolyzed protein during one month

storage
Thirty day The twentieth day Tenth day first day
Nitrite content Nitrite content Nitrite content Nitrite content Treatment

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
57.3543.5° 65.31+£2.3° 73.27+0.2° 74.26+0.7% Control
30.6+7.5% 35.96i3.4*_‘ 40.2245.5¢ 65.28+°5.4 Treatment 1
27.4443.2N 30.56+5.5' 32.1+£6.9' 62.85+6.4¢ Treatment 2
21.44+2.6° 27.55+£3.6™ 27.3944.3! 54.89+3.2f Treatment 3
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Fig 2 change in residual Nitrite in susage during
one month storage
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Table 5 The effect of tomato seed protein hydrolysate on color parameter (* L) in chicken sausage

during one month storage

L
Lighting Index
Treatment 3 Treatment 2 Treatment 1 Control sample
Day

88.9+5.5° 87.48+2.5° 85.79+0.6' 82.87+2.3° first day
87.07+2.3" 87.59+2.3¢ 85.04+0.3 84.92+6.5% Tenth day
87.2142.38 87.63+2.3° 84.02+5.6™ 82.56+3.5" Twentieth day
87.34+6.2" 87.96+4.3° 84.39+4.5' 83.76+6.9N Thirtieth days
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Fig 3 The fredness index of the treatments and the
control sample during one month storage
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Sl odd gy g m ST

5 aaai s

LS oo S Cnl e 3L 586 o tege e
bk ol S e 35S N e 4 0S5 s
OLE ) aigas 055 03,03 sl 5B 250 o S
(e Jols 8L gla et le N Jsds s [0r] s
5 A Sl S 5 bl B Sas
bl sad o ool 35000 asilin 23,5 15 bl 205
ppm Ve lE s el podes 5 0ds BLal L
Al Wy s chle L LS g sl
23 S yS Hew PPMVYOr CLle 3 a8 gla S a4 il
5 o eolodd sdalie dald gaisd 4 G ladwised
Sloy 5 SKa5 ojlas 055 wlsl L (YY) UK
son b g B Slosas i S S
Oy LS 5 plclale il LS Ws S S8 5 s S
T0)] &S o Iy 2l o

Lol Gt Sy sl (S Oliee 3 @l bl
Sl (e b Lol i sdalin Aals (54 gas 4 Cand
b gai polad 53 0 535 5 Jol s Om ol
e Sl byl caols (p<0.05) 45 5 edalis
by I8 i 5l de sl S8 0 d e g p oS

350 3 oSS Ol L5l LS sl ol ol s b 5l
ol 53 53 parls e (eSS poler ania b U
TRV RERIRE IO

(b*) 3,5 V-¥-¥

Aoy washy doss Sl asle S S 635 p S Jelse
[EV] OV b oy odd Lol 238 2 Gl 5 o
o 3858 Gl 058 wlol s auS 4 jsboles
At S e D Ve b edd dsndes 80
SMie o maS 5 opprie £ JSS Gillae 5K 6505
Sbe bty 595 53 I3l Sless 53 5 4 g3 pald
sdalie AF0 Sila b ol 555 52 pome e 5 VYT
sV glachle s oy Ol bt Ko L g L S
Gl L O 51 g 5 35 555 e (p 22y 3 PPMY e
03 GhAE Sl pPMIYer B oedd g ds 0, chle
&S 3505 Oly oor Ol o 4ol 55 A sdalin byl ol
B U O a4 el sdosds s 008 LS
chle S Ll sl b* o atls gy, aie H o asis
ls Al m@;\ﬁ;,wwbjl 555,
@b VIS sk 53 ¥ sles 3 WS jasie iaes
Sadped edalis Gaxli pl Olpe 3 ()b pme S
S s (S5 S35 (YY) OLes 5 5
ol isls 53 3550 1 Bl piasl ojlas sl
g Koy Y B sl Olpe Sl b &S disls OLEs
33 osblasl G LY B O Ol il53 L Ll anl 3 s
WL 5 Llslnls [EA] cnl ol 0Ll J geames KO,
b 0L S s SesIEl ol s 2 (00
Wl 5 fe S Sl el g Sl s S5
53 S S win 0 5 8 5l e 53 5 83,5 el
Sobsmn osb 4 e O oslas 10/Y0 g5l sladisad
[£8] 55 YU

Coeal bl 225 sloes sl 53 K (5505 Ole
Sl G aps gn ‘@Lﬂ garg by el as ol
PSLRENPRUNE g IRNE IS PRNWARNC FYTRS UL ARER
pPPM \rrv 5 Ver gl slad pad = ol Locsls oLis |
e 53 o Lls (6L (63,5 D el s 5

B Sl edd dasdes s PPM Ve gl e s



Vo v el OA 093 ARA e)Lo.«.i:

L3S Ul 5 Lsls S5 s 3550 1 0T (BL Sl st
Sobssme bl wulis byl Skl jaxls 5o s &S
Gl Csls g Kos als w3 Jy ssde sl
P<+/v0)

LoY] LS oy Sold gme

Sl Sl s b 4 cand bl el
Sl Caols Klea G Savsy Ol 530S edaline
VIS b aals bk ges s basles o Sl ol
Glol L (Y910) Ohles 5 sy 5,50 cdaline asls

Bt ol Q}:wy‘}a)ﬁ 4.» eé)ls eL; LF'T e)LAP QJJS

Table 6 Textural properties of sausage containing tomato seed protein hydrolysate

Control

Treatment3 Treatment2  Treatment 1 sample Day Property
12.19+8.3' 14.17142.3" 16.07+0.2¢ 12.31+0.1% first day
11.83+5.3™ 14.68+5.6° 16.46+2.3" 12.7340.2! Tenth day
. . ) Hadrness
11.73+£1.2" 14.67+6.3 16.40+0.5° 12.71+3.5’ The twentieth day (N)
11.73+4.3" 14.64+2.3¢ 16.41+5.6° 12.7242.3 Thirty day
0.040+4.3) 0.044+5.3" 0.041+5.6" 0.042+2.3" first day
0.075+6.3% 0.077+8.2° 0.076+1.3  0.075+2.6% Tenth day
. ; o ) Adhesiveness
0.071+4.3" 0.073+7.6%* 0.083+2.4" 0.074+3.6 The twentieth day (N)
0.080+1.7° 0.075+5.3%  0.073£7.6%"  0.074+4.62 Thirty day
1+1.3¢ 0.986+5.7" 0.973+6.9 0.988+° first day
1.004+2.6° 0.982+5.4 0.964+5.3' 1£0.3¢ Tenth day
1.004+3.4° 0.988+1.28 0.986+7.2" 1+0.6° The twentieth day Springiness
1.007+6.3" 0.984+6.3" 0.988+3.6" 0.999+6.8° Thirty day
0.915+6.3  0.901+5.7%" 0.892+7.5' 0.906+2.3° first day
0.915+3.6™ 0.896+5.3" 0.893+2.3' 0.915+3.6™ Tenth day
0.909+2.5¢  0.899+6.8"  0/890+4.3  0.920+5.6'  The twenticth day Cohesiveness
0.913+2.3% 0.899+2 3" 0.893+4.6' 0.921+2.3 Thirty day
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About 8100 tons of tomato pulp is produced annually by factories, which
in many cases are eliminated from the consumption chain, regardless of
their uses. Tomato waste can be used as a new protein source for the
production of hydrolyzad protein. Therefore, in this study, by adding the
tomato seed protein hydrolyzate to sausage formulation as a functional
ingredient, its effect on physicochemical properties including residual
nitrite, color, and storage period was
investigated. The results showed that the samples containing hydrolyzed
protein had less residual nitrite than the control sample, and over time,

sausage texture during

the residualnitrite content was reduced in all samples. Also, the
brightness and redness indicators of the product increased over time. The
results of this study showed that the tomato seed protein hydrolyzatewith
good nitrite inhibition activity can be used as a functional ingredient in
food formulations.
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