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Effect of Tomato Powder on Meat Patties as Nitrite Alternatives
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Abstract

This study was carried out to determine the effects of tomato powder (TP) as nitrite (NT) on pork patties. The following
treatments were made: 0.01% NT (T1), 0.01% NT and 1.0% TP (T2), 0.5% TP (T3), 1.0% TP (T4), and 0.01% NT and 1.0%
TP (T5) were in basal formula (C). The following observations were made: TS5 displayed lower gumminess and adhesive-
ness values than those of C and T1 (p<0.05) on Day 1 of storage; the hardness and surface hardness of T3 and T4 were
relatively lower and the surface hardness and gumminess of T3 were relatively higher than the others (p<0.05) on Day 21
of storage; Y4 had significantly lower TBARS values than the others during storage; VBN values of the tested groups were
significantly lower than the control samples on Day 7 and 21 of storage; T3 and T4 samples displayed lower pH values
(p<0.05) than the control samples on Day 21 of storage; T3, T4 and T5 revealed lower CIE L* and W than those of C and
T1 during storage; T2 had the highest CIE a* (p<0.05); T4 had significantly higher CIE b* and chroma values than those of
others; T3 and T4 had significantly lower total plate counts than the others; T1 had significantly lower yeast and mold and
Staphylococcus sp. counts than the other groups’; and T1 and T2 displayed significantly higher color acceptability than the

others.

Key words : tomato powder, lycopene, nitrite, meat patties, storage
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o} 2F4 (nitrite; NaNO, T KNO,)S Z2HA13Ed| 3
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AE A& (Jira, 2004), 3218} 21-8-(Skovgaard, 1992),
By g IS d3S nRe Aog deA
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o] e S84l FAMIEFS F93F ratSol ©
gk Aol A FoFo] F7Fethal(Aoyagi et al., 1980;
Hechelmann, 1974; Mirvish et al., 1980)3}.0u}, T2 4
TEANME obdlt Foiet FF A 1t B-Ho] fltkar
3} TH(Maekawa et al., 1982; Grant and Butler, 1989). 3}
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Aol =i it o]of AH|RHEL HAEHS o] &3 A
Foll Do) BolA glen, e A7} 33 ol
(Desmond and Kenny, 2005). IFEZ Fol|A EnfEs
A AAEAZA VE JVES AT 5 e 715
Zh= B2 JAHT Y ErfE 9 EvlE RAEL
lycopene, B-carotene, phytoene, phytofluene = lutein 52
9 FrHel A2 (Goula and
Adamopoulos, 2005; Tapiero et al., 2004), lycopene®] =
£ Ad¥olgly BAE A (Clinton, 1998). Lycopene A
¥2o] A3kE WAt gAEES 29 ¢ Jua R
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O™ (Rao and Agarwal, 1998), 3¢t EXJo] By}
(Omoni and Aluko, 2005). o}27}x] ErtES] 80%7} =
2 paste, pure, A H 2o JAFE o] RET 9o}
(Gould, 1992), °]& ©|-&% SA|F g A4+ o}
uju)$k Aotk Calvo et al., 2008; Candogan, 2002; Deda
et al., 2007; Yilmaz et al., 2002; Osterlie and Lerfall,
2005; Snchez-Escalante et al., 2003).

Osterlie®} Lerfall(2005)2 ENtEAAS ZAMAFo] 2
43 o) pHE Z2AIZIY 39, Yilmaz $(2002)
AL ZHAE Bl o, Osterlie?} Lerfall(2005)S
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80°Col|A] 71Z7](DMC-122SP; Daeil Engr. Co., Korea)&
AZIYTG. A2 olF YRS FHAD FANAL.
™ olu ool e 0.05%F VERHTE o]F 7
E(3030, Hsign Feng Enterprise Factory, Taichung, Taiwan)
TS 40 mesh o]3HS AFol] ARE3IATE ol &
ZEAe EvtE #do] Mo wmr) 4624, HAT}
8.26, =T} 6260|130} EntE wure] glolzul g
< Boileau 5(2000)°] #P¥el we} B4 A3} 20 mg/100 g
oAt

D|EmE|Q XM=
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71RAME A AHSK 2X71Z(HFS 350G, Handkook Fugee
Indusrties Co. Ltd., Korea) 0.6 mm= 7] Z A|&3}H .00,
HA] TANE FY 2712 BAsi 718 wighle 5
A 81.26%, AW 1.78%, ASthA| A (ISP: carrageenan:
maltodextrin: Water=1: 0.5: 0.5: 10) 1.43%, & 1.76%,
NaCl 0.94%, KCI 0.40%, <142+ 0.20%, 2% 1.0%, MSG
0.04%, 394 FAFTMSC Co., Ltd., Gyongi, Korea)
0.46%, °F& 3.01%% 3t ol’de] 71 wignlo] T1&
oFEakA 0.01%, T2E oFdakd 0.01%%} sodium ascorbate
0.10%, T3= EvfEET 0.5%, T4 EvfERd 1.0% 1
]2 T5= dlZ27= oAk 0.005%% EvtE B2 0.5%
E Edste] wigtstdth £ oF 50 ¢S FA 3cem7t

HA A¥3}AaL Rotary grill oven (TG101-E, Fri-Jado bv.,
Holland)Z 130°ColA] 1417} 7188t A2 Azt
AFe] Az o)F 4°CAlA 2417 Y 2ol R 3] FAs|
WARIS1°C)BHEA A 1, 7, 21930l AEE 4
3t
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pHE= A8 10g2 57 90mL$} $+7| homogenizer
(T25B, IKA Sdn. Bhd., Malaysia) & 13,500 rpmollA] 10
Z7¢ 72 pH-meter(8603, Metrohm, Swiss)Z =73}
At

X|ghASEE (Thiobarbituric acid reactive substances;
TBARS)

A EE Tarladgis 5(1960)2] WHH-S 3-83he] =
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o) 50% K,CO, 1 mLE Aue] 9] & ujg s
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Chromameter(CR 400, Minolta Co., Japan)E ©}-8-3}d 5
3] WHESte] IS8 3023 blooming 3 = (lightness,
CIE L*), Z Y% (redness, CIE a*) 3% (yellowness, CIE
b)E S48 ofnf EEMNTE L*=89.2, a*=0.921,
b*=0.7830.2 3} T} Chroma(saturation)S (a*2+b*%)2,
hue angle2 tan'b¥/a*, W (Whiteness)y= L*-3b*Z AJAk
SIS THCIE, 1976).

EESFAR= 1S\ a

Z A 7H(texture analysis)S Instron 3343(US/MX50, A&D
Co., USA)E o] 83l 7}=2 5cmxH= 5 cmxF°] 2.0 cm
2 At plunger No. 3(¢0.2 mm).E 7% (hardness),
12§ A (brittleness), -5-%14d (cohesiveness), 7343 (gumminess),
X134 (chewiness), B84 (springiness), -2} (adhesiveness)
< SAsHA o)W 7 Z7L load cell 10 kg, adapter
area 28 mm? |t} A|8.9] A (shear force)S Instron
3343(USMX50, A&D Co., USA)S o] &3] 7o
$16.50x20.00 mmZ A& 3 Z38ke] Zz218E0 & knife
% plungerS o83t Aeksle] 108+E Z43iglct. olu)
7] Z73L load cell 10 kg, adapter area 30 mm? ©|$3T}.

O’ 4E XA
AlRES 1A7F oWl EE Stomach bagell 25 g

Table 1. Meat patties formula with tomato powder for replac-

ing nitrite (%)
Treatments?
Index
C Tl T2 T3 T4 T5

Pork loin 81.26 81.26 81.26 81.26 81.26 81.26
ice/water 176 176 176 176 176 1.76
Pork backfat 953 9.53 11.54 9.03 9.03 9.03
NaCl 090 090 090 090 090 090
KCl1 040 040 040 040 040 040
NaNO, - 001 001 - - 0.005
Phosphate 020 020 020 020 020 020
sugar 1.00 1.00 100 1.00 1.00 1.00
MSG 004 0.04 0.04 0.04 004 0.04
Seasoning 046 046 046 046 046 046
Flavor wine 3.01 3.01 301 301 3.01 3.01
Fat replacer? 143 143 143 143 143 143
Sodium ascorbate - - 0.10 - - -
Tomato powder - - - 050 1.00 050

Total 99.99 100 102.11 99.99 100.49 99.995

DMeat patties with addition of T1 (0.01% sodium nitrite(SN)), T2
(0.01% SN +0.1% sodium ascorbate), T3 (0.5% tomato powder
(TP)), T4 (1.0% TP), T5(0.5% TP+ 0.005% SN) in a basal for-
mula (C).

YFat replacer (ISP: Carrageenan: Maltodextrin: Water = 1: 0.5:
0.5: 10).

N=3.

He T 0.85% BAYEAdS 225 mLE 713K Stomacher
(78860 ST Nom, Interscience, France)® 3% =t 723}
a3t olf YAg &2} FAste] AYP o] &3t
Foore MY 1mLE FHste] EA43% £ plate count
agar(PCA; Difco Lab)ol] HHF7Py o g HE3}h 37°C)
A] 24-48X17F wiFe ¥ VERd IS colony forming
unit(CFUYE log/g© 2 3Hikste] Al4=38t9Y). Salmonella
T2 Salmonella Shigella agar(SS agar, Difco, Detroit, MI,
US)E 48 AIZF vt 2AFSI O™, Fo-F(yeast and
mold)¥= potato dextrose agar(PDA, Difco, Detroit, MI,
US)°l| tartaric acidE AFE-3}e] pH 3.52 @ viR|G)A] 7
A7t vFste] ZARSI W, Staphylococcus aureus TS
mannitol salt agar(Difco, Difco, Detroit, MI, US)ol|4 24
AR HjeFste] ARG oY, did € Ui SE F
T2} vpE7ER]Z E.coli/Coliform count plate petrifilm(3M
Health Care, USA)YS o]l 3AAE 1mL HES ¥
35°Cel| 4] 24X]7F vlFeE T ARt e 8 AlFSEAT

e

STA

THE WA Y 108S tge R 7 Al
2 o3 H=Ho=z HAEIHh 37t A] AL 8= 1
e - ALY S-(extremely bad or slight), 9798
)% EAH 3 (extremely good or much)© & FA|3}HA|
At TEHARE 0.5 cm T AlRE FHA Bol TF
AAE AAEIET 2AF 35 S 54 3 O ds UE
A, AAZHQ] 7|z et Pt AFEE B8 A
FTHE 1089 FsHAF 898 Adsle] 99 Hzo=w
AR ol HrHHeE 13 vl vy s
(extremely bad or slight), 982 W& FAY 73
(extremely good or much)©Z E2|dly] IS 4AA]
I i=g

P

it

SAXMZ

SAS program(Statistics Analytical System, USA, 1999)
2] GLM(General Linear Model) Wi o2 g H 719
Hzk vlnE 93] Duncan®] ©577d(Multiple Range
Test)?} ANOVAE ©]83ted R4 A& (o =0.05 A4
StRT). E=3 A BHAE Pearson's correlation coefficient

£ 7o ol oie fold AEL STk

=R Nt

1
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pH values

21

Storage(days)

nC

uTl
a7l
aT3
8T4
uTS

Fig. 1. The pH values of meat patties added tomato powder and nitrite during storage. Treatments are the same as described in
Table 1. #PMeans with different superscripts within the same stored day in the different treatment differ significantly at p<0.05. *
“Means with different superscripts within the different stored day in the same treatment differ significantly at p<0.05 and N=6.

52002y AAMY 7FE AR EntE F29 sjuje)

7IE 7S W EvtE AT pHrt Y 9t Table 2= W|EE9] A% & 24719 vERd
T misle] ¥ Apdatsl fARBKAE B Adel A olth fAl%e ZAZe Aol R ¥, 98K
88 ErhE U pH 3482 ekt e, WAhEe) FF 5ol v ek 4 Jla, = b
Zo] 71EL% polof] ot vhde] & =7F gt
Table 2. The texture profiles of meat patties added tomato powder and nitrite during storage®
Treatments?
Items Storage (d)
T1 T2 T3 T4 T5
0.57 0.54% 0.53 0.57 0.52 0.45
Hardness b
(ke, D) 7 0.44 0.47 0.50 0.54 0.50 0.44
’ 21 0.508¢ 0.624 0.58%B 0.53% 0.42°¢ 0.54%
. 1 0.40 0.34 0.37 0.34 0.39 0.36
Brittleness
(ke, D 7 0.35 0.32 0.33 0.47 0.36 0.37
’ 21 0.4348 0.40%8 0.368 0.474 0.348 0.4048
. 1 0.62 0.65 0.55 0.58" 0.59 0.57
Cohesiveness b
(ratio) 7 0.63 0.56 0.61 0.56 0.59 0.66
21 0.61 0.61 0.57 0.75* 0.66 0.70
Sprineiness 1 1.14 1.07 1.01 1.02° 1.05 1.04
pring 7 1.17 1.04 1.08 1.03° 1.05 1.19
(ratio)
21 1.06 1.08 1.05 1.30* 1.18 1.21
. 1 0.354 0.3342 0.2948 0.334 0.30%8 0.26%°
Gumminess b b
(ke, ) 7 0.27 0.26 0.30 0.30 0.30 0.28
' 21 0.308¢ (0.384Bs 0.334B¢ 0.40% 0.27¢ 0.384B2
Chewiness 1 0.40 0.36° 0.29 0.34 0.32 0.27
(ke, ) 7 0.33 0.27° 0.33 0.32 0.32 0.35
’ 21 0.32 0.41* 0.34 0.55 0.35 0.48
. 1 0.244 0.234 0.224 0.2742 0.244 0.16%°
Adhesiveness b Y
(kg, ) 7 0.19 0.19 0.23 0.20 0.21 0.19
’ 21 0.244 0.244 0.274 0.24%8 0.20° 0.25%

UN=6.
DTreatments are the same as described in Table 1.

ACMeans with different superscripts in the same row significantly differ at p<0.05.
“*Means with different superscripts in the same column significantly differ at p<0.05.
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TBARS (ing MA/kg)

Storage (days)
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Fig. 2. The TBARS values of meat patties added tomato powder and nitrite during storage. Treatments are the same as described
in Table 1. A-DMeans with different superscripts within the same stored day in the different treatment differ significantly at
p<0.05. a-cMeans with different superscripts within the different stored day in the same treatment differ significantly at p<0.05

and N=6.

X 222 EAo] b2 YErE 4 o8 (Moon ef al.,
1991), =3+ Arte)e 49 oy F5) datME 2t
o7} e AL Z HWTATKChoi er al., 2003). Table 2=
otaAd dAE % EvtE B Hrbt A9 AR
el e] 2A ] PR G veRd Folth X3 1Y
Aolls A%, EURAE, 34, &4, A NaT
ARl o7t gIAATE, HA 2 B AL ¢
9 TIETG TS7F f9Foz o Axs Jeh) Yot
(p<0.05). A7 792t BE 227 ARG Qo] A
BT AR AolE VERA] k. A 219t
B SR, g 2 gAY A9 AETE 9
A Zpol7h vehgA] ekgkon) Ax 2 RHATEE T3 2
T42 WA JeRga, FUAE 2 #4449 T30] A Ve
5HTHp<0.05). ©]8& A= Calvo 5(2008)2] EvEH
2E 5 WA FrEINS o ErkEe MagRo
2 Q3 BEE FrFeRta e, B ATl 4
olgt 275 etk

VBN (ing%)

X|HFARSIE (TBARS mg MAkg) & Zi}

Fig. 2& WEZ9] A% F TBARSES Uehd 1o
ot Aol SAIFe] FAS Wrlshed 783 359
TBARS®l i3t 27187 0)A TBARSZ} AWt g 2]
Fo A4t A=E E4dh=d] J-g Welgkn A
oF=] 1.2 ™ (Sinnhuber and Yu, 1977), A%} 7|7}, A
WAk 24, ki) &4, dRISHA Sl o3 gk vt
=tk stk A 7 < T4t 718 2 TBARS
#E MRS H (p<0.05), C, T1 B T2} 718 ¥ 3
UERIITHp<0.05). 7F2Emol=E EnjEd]| Zxj5
EHE oo o]zl o|Ydx gol=He] ATE
AQ) phytoene?} phytofluene®] FHrHol glow, 2to]=
A2 HeFIER vl o5 A3l 7 /) ¥ EAges
o]-9- A 281, in vitro A Aol TR0
7}2 B0 =2} HIERRI Eol| H]3) ksl o] 943t Flo
2 R 3l(Pannala et al, 1998)S)3 AT} Candogan (2002)
< EvlE pasteS 3317] g5, 10, 15% F71E o
TBARSZIo| BHA Yelitin BRugh Aae} fARIA.

fr o

N

aTl
a2

T4
#T5

21

Storage(days)

Fig. 3. The VBN values of meat patties added tomato powder and nitrite during storage. Treatments are the same as described in
Table 1. #“Means with different superscripts within the same stored day in the different treatment differ significantly at p<0.05.
**Means with different superscripts within the different stored day in the same treatment differ significantly at p<0.05 and N=6.
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Table 3. The color analysis of meat patties added tomato powder and nitrite during storage

Treatments"
Items Storage (d)
Tl T2 T3 T4 T5

1 79.08* 76.608 77.17% 71.94% 64.85% 69.43P

L* 7 77.65% 76.86% 7740 70.158 65.35¢ 69.218
21 78.894 75.798 74.585° 67.99P 65.11° 68.79¢

1 3718 10.565 11.30* 7.22ba 10.30% 8.01%

a* 7 3.93Ps 8.755%° 10.25% 6.67°" 10.64% 6.92°

21 2.36% 8.985P 10.314 6.07™° 9.398° 7.57¢

1 11.33€ 9.54P® 9.91%° 20.128 25.634 21.248

b* 7 11.82°€ 10.25P 11.35% 21.558 25.90% 21.078
21 12.10° 9.53F0 9.75% 21.12¢ 25.934 22.208

1 11.94F 14.23P2 15.03° 21.38¢ 27.62% 22.708

Chroma 7 12.49% 13.48™° 15.31¢ 22,578 28.01* 22.188
21 12.41F 13.09% 14.20° 21.98°¢ 27.58* 23.468
1 71.684 42.11¢ 41.29% 70.3148b 68.09%° 69.298°
Hue angle 71.394 49 47% 47.90% 72.8142 67.69% 71.80%%
21 78.48% 46.73% 43.51¢0 73.9582 70.09% 71.178

1 45.09* 47,994 47 455 11.5788 -12.03° 5.72¢

w 7 42.208 46.124 43 .34Bb 5.49% -12.36° 6.01¢
21 42598 47204 45.337a0 4,63 -12.67° 2.18P

DTreatments are the same as described in Table 1.

ACMeans with different superscripts in the same row significantly differ at p<0.05.
**Means with different superscripts in the same column significantly differ at p<0.05.

N=6.

ChE| il (VBN)SE 2T

Fig. 3& P|EES] A% F VBN(mg MA/kgyghs e}
d adolrt. dRkxo g iy AVle] AASEL &
Foll Bol 295 e Pseudomonas spp. T3 L&
gram negative bacteria®l] 2J8] 249} ojw|-ito] HajH
o2 FAHGD FFHTHLefebvre er al, 1994). AA=
71 T2, T3, T4 ¥ T57F C 9 TIHG fojHog &
VBNghe Uil o, A7 79 B 2193kl E cRT
EE A7t fredeR v veiston, 53], T29]
73 A 21440 7w VBNgLS VFERRITH

S Zol3lthar Bl (Ceeres ef al, 2004)%)
o, A ol 2L AR SAF Lk 1A Al

FAFY e st Jalgd o} axghe
Zagtsl R s = (Phillips e al, 2001). A2 &
ghol 3ol tha] AFH7IAZA FDAZHE] GRAS
(generally recognized as safe) 132 WoIEH|, A&y
TR EXfEolt Jt2Eke|=9 $A HFEAE
W FEE s AsREAE 7P R oy AEe]
A AAAEA -8 4 91oH, Richelle 5(2002)%
glolsdlle EvtE, Fulelx B AZ-g Jehlle A%

7 #FHo] glo] B AEFRY HigelA Aa HEAE
g ARgE 4 dohar ok AHIAES FM A B
The Aol Bajo] Bont, AR AE7Fg] glojA
ARREE A2 = Wi HAY BE AR
AHE-E o (Wissgott and Bortlik, 1996). ] EUSA 1A
B AE A7 EAY A 4350 B335 (Council
of the European Union, 1994), 71 &8 7}Fs/do] Ha} &=
ol Aoz o JHth Table 35 A% 5 MEESY A%
=S4 HelE Jehd sHoloh T3, T4 2 T59] H%
(CIE L») ¥ W45 W)= C E TIEG FolFog v
YERHp<0.01), T2 F92]1 Aol& veRf=] F3tet.
HAS(CE a%)9] 24 T27F C 2 TiEe A% 713F 59
RE AEE] FoFoR A Ve CH, T4 T1H
A CRURE A4 YERATHp<0.01). B4 5(CIE b*)
% Chromat= A7 & To7L ABTF FH0FE &
A YRt Osterliedt Lerfall(2005»2 o}aated A7} ¢l
o] A golzHS Mgt 7 P F& e vE
W A7)7E F1F vl AR WS FAISHAAL, of
ko] Hrte FollA] EnfEFH o|AE A7t gtk
o B2 A AWa, Addzx EnERT Ade
Hoh 28 FAS UEpT, 28H0E o5 ok
At 7 f5-ell e AFAAE B o go]sule opd
Ao} ARS-S ZolAL e tiAE & Al Sk3iH-. o]
el Ast S| A ErfERge] Bods Az A
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Table 4. The bacterial counts (log CFU/g) of meat patties added tomato powder and nitrite during storage

Treatments”
Items Storage (d)
Tl T2 T3 T4 T5
1 2.93ABa 3.200 3.2150 2.49%® 2.88B° 2.94ABb

Total bacteria 7 3.075 3.10% 4,492 3.1082 3.108 2.42C¢
21 2.40"° 1.79% 2.86%¢ 2.40"° 2.80%° 3,114

1 272 2.52° 2.57° 2.19° 2.58b 1.90°
Yeast and Mold 7 2.54F 2.10™ 5.16% 3.40P? 4.10% 3.84C
21 2.864 1.095¢ 2.51%¢ 1.85%° 1.83P¢ 2.85%°

1 0.00 0.00 0.00 0.00 0.00 0.00

Salmonella spp. 7 0.00 0.00 0.00 0.00 0.00 0.00

21 0.00 0.00 0.00 0.00 0.00 0.00
1 2.874¢ 2.83% 2.64* 2 40ABP 2.654 1.95%
Stapylococcus aureus 7 2.40P° 2.5280 2.45¢ 2.64%2 2.48¢ 2.5250
21 2.418C 1.21F 2.35P 2,40 2428 3.10%

DTreatments are the same as described in Table 1.

AEMeans with different superscripts in the same row significantly differ at p<0.05.
**Means with different superscripts in the same column significantly differ at p<0.05.

N=6.

AT W7} 0.5%E LS HIFRTG 5o HAES
UERASIT. 8 se] Aeole B2xgTrt B4 e
sttt

O8E &4 Zot

Table 4= A% 5 VEES AY F nAEo His
vehd folth A 77t F Fdge A 1950 T3
2 T47} T1IE T2HT @A vebste ™ (p<0.01), A3 21
datolle Tio] 718 Bl vepdth. A% 214t Ad
ol A5 Tio] 7F8 WA vehgen, thdoz T4 2
T3] WA Yegtth(p<0.01). TEATFE 274 219}
T1o] 7P YA vehgton, tgo g T2/} @7 Jehgt
THp<0.01). ARzl 39 27 717k 59 BE A|PF
A HEF A 29kt Baranyi®t Roberts(1995)s= A=
713te] A wE} 2%, pH, FEEAHE 59 995
of| ot mgEo] A BhaL 9.9, Lactobacillus
U Leuconostoc®] 2R o] FEL SR 12H1AS
(slime) E2E& A8l &3S 7] (carbohydrate
substrates)2A] ©|-8E 4= 917] wWj&oll(Cerning, 1990) A
= Az B HAF Al frelstedor @t Yilmaz $(2002)0)
AR 7VEAA| RS BRLE 24 H7L A u|gES) v
FHL ST ol 2R FUW EvlE Fao] vt
< pHell 7I08hs Ao® Hustgrh 3k, Osterlied}
Lerfall(2005)y2 A% EvfER T3} EnlE fo]AES

£ 370l R3S W] pHE 242 5.13} 53090
o, A0z EvfERdd 038 7 7Y Borsols
E7SHL W2 pHel| 93l 71ARME Aol A9 ¢l

T, A gol=d £ A plAESE dE2TR o
2 T BT St W AESE Qb ot 2o
o] 7= givkal Rkt Lamkey $(1991)& 2
A A A Alg47} 108 CFU/g 2520]H K3 W7} VA
5o} Algo] Brssltkn skyot.

Mook x9

=

SE7 Zut
Fig. 4= 793} v|EE9 #53 548 el 1go)
o 53 54 F S99 49 T2 2 T1Y 71E=r) 7t
Z Egod, ggog C ¥ T5&0|x T3 2 T47} 7}
2 e S 7155 E JERITHp<0.05). ) F-
e T3 2 T4k 7F3 wiskort T5i= T2¢} 3 s =
< Y 7IE=E YEATHp>0.05). FF1L] -9l
47t 7P £ 71558 YR (p>0.05), 227
Bfdle Tio] 7 9319, T3 2 T2= H|w3

i

Lo rfr

Hir

Overall

Al
acceptability rama

e
Texture Flavor

Fig.4 The sensory characteristics of meat patties added
tomato power and nitrite at 7 of storage. Treatments are
the same as described in Table 1. N=24.
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