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ABSTRACT

This study was performed to evaluate the quality characteristics and shelf-life of emulsified
sausages, as affected by various levels of tea catechin during refrigerated storage.
Physicochemical and microbiological properties, and thiobarbituric acid reactant substances
(TBARS) values were evaluated during 8-weeks of refrigerated storage. The treatments were;
non tea catechin (CTL), tea catechin 0.1% (TRT1), tea catechin 0.25% (TRT2), tea catechin
0.5% (TRT3). Cooking loss and expressible moisture (%) of sausages with the addition of tea
catechin (TRT2 and TRT3) were higher than those of CTL. Springiness and chewiness of
TRT3 were lower than CTL (p<0.05). Hardness vaues of CTL were higher than those of
TRT1, TRT2 and TRT3 (p<0.05). TBA vaues of sausages containing tea catechin were
increased during 4-weeks of storage (p<0.05) and those with 0.5% tea catechin had highest
TBA values at 4 week of storage (p<0.05). However, antioxidative activities of sausage were
not affected by the addition of tea catechin, regardiess of the addition level value. Expressible
moisture (%) and textural values were aso reduced with the addition of tea catechin. These
results indicated that the tea catechin didn’'t inhibit the lipid-oxidation at higher than certain
amount during refrigerated storage, and increased level of tea catechin increase cooking loss
and expressible moisture(%), resulting in the decreased cooking yield (%) of emulsified
sausages. Thus, to have a maximum effect of functionality of tea catechin without quality
defects, the minimum amount(<0.1%) of tea catechin might be applied to the meat products.
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Table 1. The formulation for the manufacture of emulsified model sausages with various levels of

tea-catechin (300 g base)

Ingredients Treatments’
CTL TC 0.1% TC 0.25% TC 0.5%

Pork lean (%) 55 55 55 55

Pork fat (%) 20 20 20 20

Ice water (%) 20 20 20 20

Non meat ingredients (%) 5 5 5 5

- Sdt (%) 13 13 13 13

- Sodium tripolyphosphate (%) 04 04 04 04

- Cure blend (%) 0.25 0.25 0.25 0.25

- Sodium erythorbate (%) 0.05 0.05 0.05 0.05

- Sugar (%) 1.00 1.00 1.00 1.00

- Non-fat dry milk (%) 1.00 1.00 1.00 1.00

- Corn syrup solid (%) 1.00 1.00 1.00 1.00

Tea catechin (%) - 0.1 0.25 0.5

Total (%) 100 100.1 100.25 100.5

*Treatments. CTL, Tea-catechin 0%; TC 0.1%, Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%; TC
0.5%, Tea-catechin 0.5%.
1557 F4 yzhZAon, B4 Azx] 4C WA 5 YUHIEE XM
Basigioh =3k Al vl wE ke Ul B A= AOAC (1995) o] wha} Al
AR FAEEE vlagrisly] sl (D) B34 7 ge) 2n w quleNw)S ZAsi. fRo

ElZ1 0% (371 di=), (2) B2 7HER] 0.1%,
(3) =2} 71|71 0.25%, (4) &2} 7FE7] 0.5%=
Z 4709 AgtE FEsIGIcHTable 1).

3. pH

A& 10 g& S5 90 mLe} 3 4o +4
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Schwarzenbach, Switzerland)2 53] Z#3lo] &
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E I b A AR S = e e

%

4., ME (Hunter color values)

Ago] MeE =A3}7] 934 Chroma meter
(CR-10, Minolta Corporation, LTD. Japan)& A}
JokAaL, Alr #US 69 S74ste] 212k Hunter
AAO| wet Hi=(lightness, Hunter L),
(redness, Hunter a), 2 =(yellowness, Hunter b)
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L=91.2; a=2.10, b=1.93).
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6. B8 (REIE, %)

A& oF 15 g& Al A9 ojkx|(Whatmann #3,
GE Hedthcare UK Limited, Buckinghamshire,
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SAIES] pHE 6.17-6.200] HYE ALl H]SEH
o= FoF zpolz WASEA] FUTHP>0.05).
Yang et al. (2002)¢] ¢IFolAE =3} FEE0
W7t el whE pHel FF Wehe vehA o
thal Hasheich ke 0.25% H7ieE A7
e} 0.5% H7IRt AR A7E tilaet w4 e
01% 7+ Hrob @A deht foE Aol
(p<0.05) 5 HIr}. dix o] gl 19.5%%
0.1%37} A2|7- Kk W2 ghe vehl o3t
S UERSIH(p<0.05). whEe) ol 11.2-
12.6(%) A= el HeEiA] 324 K(p<0.05).
Kim et al. (20022 &% % =4 #2852 o8
Tt 715 AR NS dtellA] pH7E 5.91~6.07
Apol2 ueht 2 o] gl ARk

2) SMZIA
w2 fel ARG Bl whe SAAL 2
= Table 29} gl WEE 73.9-76.0, A==

10.7-11.4, FM== 5085902] W= Aol
F freAE Yeh A ekglti(p<0.05). T1Efut Yang
et al. (2006)9] Aolils w3 FEEe] Wt =
o] T7RE e HE g vEhigla, e A
At ghe HERiol o4 zfolg Bkl walst
ot M7 nitrite7} NOZ SHE|o] SAHAth
2ol myoglobin} ¥-&-3}] nitrosylmyoglobino] %

gEol e BE Ut £ AN g By
olefdt £ wate] 1ol B nitiiteB 7} F
g0l o= Aw gaAYeRA kY At
FHoRe 4 F2E AL AL e M

el ZHEIRIe) bl whe ThaEt
frefege] Ak Figures 1, 29 Lt 7hazt
& frell ZHEIRIS rtee] SUHRSE
#e S7hetolETl, 0.25%% 7 A@+t7h 7.20,
05% %7} #2|77} 85902 1 gho] %o #9|
A U 2l3(p<0.05) U] 0.1% H7kA ]
ToF tEollAE folHl AtolE vEhlgith
(p<0.05). frelsaf 3t =2 faff 7He71e]
Hrkeol F7V4E 1 ghol S7KskAch 0.5%
H7E A2 38.0%02 M =2 ke UER
AL, TROo® 0.25% H7F Aol A 25.9%°
2 o7} YERTHp<0.05). Yang et al. (2006)
9] =AFEES o83 H3E 2|9 Az
Al =2k 25 W7 20l S F R
&% Aol F7ste] falerddol ot
Haste] & Qraatel ALt HAk i
Bl T R B b i o A B e B e R Ry
19 A3 eefsrown 429 Bises A
ote AoR wesn nfebd By w3

i..

(

o
o

<]

ol
ol

Y

Table 2. pH and hunter color values of emulsified model sausages as affected by various levels of tea

catechin
Treatments’

CTL TC 0.1% TC 0.25% TC 0.5%
pH 6.20+0.10° 6.19+0.07" 6.18+0.08" 6.17+0.13°
Moisture(%) 62.9+1.00° 61.7+0.37° 59.7+0.75" 59.3+0.18"
Fat (%) 19.5+0.71° 20.740.27° 22.1+0.53" 22.0+0.45"
Protein(%) 11.2+0.91° 11.6+0.80° 12.3+0.80° 12.6+1.04°
Hunter L 76.0+2.96° 75.3+2.69° 73.9+2.31° 74.4+1.88°
Hunter a 11.1+1.43° 11.1+1.37° 11.4+0.95° 10.7+0.84°
Hunter b 5.90+0.64° 5.08+0.34% 5.35+0.50°% 5.51+0.31°

* Treatments: CTL, Tea catechin 0%; TC 0.1%, Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%;

TC 0.5%, Tea-catechin 0.5%.

#¢ Means having same superscripts are not different (p<0.05).
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Fg. 1. Cooking loss (%) of emulsified modd sausages
as affected by various levels of tea catechin.
* Treatments. CTL, Tea catechin 0%; TC 0.1%,
Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%;
TC 0.5%, Tea-catechin 0.5%.
#¢ Means having same superscripts are not different
(p<0.05).

E zpressible Moisture (%)
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Tea catechin (%)

Fig. 2. Expressible moisture of emulsified model
sausages as affected by various levels of tea
catechin.

* Treatments. CTL, Tea catechin 0%; TC 0.1%,
Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%;
TC 0.5%, Teacatechin 0.5%.

& Means having same superscripts are not different
(p<0.05).

Table 3. Textural properties of emulsified model sausages as affected by various levels of tea catechin

Treatments
CTL TC 0.1% TC 0.25% TC 05%
Hardness(gf) 3269+447% 2323+102° 2348+579° 1898+599°
Springiness(mm) 6.97+0.45% 5.94+0.59* 4.60+0.87° 2.42+0.25°
Gumminess 25.1+0.65% 17.241.32° 135+3.08™ 11.743.27°
Chewiness 160+16.9° 99.6:22.4° 73.3¢15.9" 40.7414.7°

* Treatments: CTL, Tea catechin 0%;
TC 0.5%, Tea-catechin 0.5%.

TC 0.1%, Tea-catechin 0.1%;

TC 0.25%, Tea-catechin 0.25%;

¥ Means having same superscripts are not different (p<0.05).
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5) O4E FA H XYMTHE

=3} g EIze] Aokl W e At
Zet S 2% 2 log CFU/g o]s}
tepliglon folH ol Hold gttt
(p>0.05). 3HH =2 feff 7HElZ] H7tel o3 A
WAkl e 0.04-0.079] W9R Held GolAe
YERHA] QFTHFig. 3)(p>0.05). 0] Kim et al.
(2002)9] ATolH A A2A F 53} FEE
A7F AgjtollA AAEi=TE e gk vEhd
oJthal B stk E3 Lee e al. (2007)2] =
ol AmEls =2 982 2 F2e] szl
Srgat 3h4sks Bl dAtel A= Green Tea Bag
o] Aiksksol 7 A UEhgten, tees
Green Tea, Black Teaz=© & LU}ERaL, Oolong
Tea(BAN7} 714 we Ao veht 718 34
% =3 s shEIIe) olsteld Aol H@m
Aoz Algele] F71Hel vt Washt &
Sl 025% o} A 2ol Holg
o|A gFroEN MITEVIE Fote] 23]H
ZF2 025% olst= Al & et Stk

Tl

TC0.1% TC 0.25% TC 0.5%

N
T
=

=

3+
N4

TBARS (MDA mg#kg)

Tea catechin (%)

Fig. 3. TBARS of emulsified model sausages as

affected by various levels of tea catechin

* Treatments: CTL, Tea catechin 0%; TC 0.1%,

Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%;
TC 0.5%, Tea-catechin 0.5%.

FteZ1el Hotol e
3}

2H
P |
= -

w3} e FheEIzl) Hobeel whe
Teble 49} 2tk pH= A|2Ao] H]
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RS UE 214K (p<0.05), #7713kl whE
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Zode MRS A9 =24 {2 7HEIR 01%
A7F Aol A z7]ole 5.080]%0aL 8%
AR F 6A00R T e S e §
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T E TR R A4 2710 pH 5558 1
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Lo o o K I o = i o e
(p<0.05). 25 A7+ & 0.5% H7h A2|77}
6.812 52 ghe UERlo] YA Aol dis)
Ho2 Apol2 HI(p<0.05), 45 ARV &
0.5% H7pAzel 0.25% H7F A2t 242
702, 62602 e S UEh) o4 Aolzh
ERSTHp<0.05). Hr+= 71.9-75.5 A== 10.7-
12602 He7td, AA7|7hE {227k YERGA]
SFItH(p>0.05). Kim et al. (2002)9] Lxl3&E
S AR 2A1A] AtelA 100 Aol A9 o
ZAto] wlsl mAFEE A7F AR v W
pH ZH& HErSlaL, A17|3tel ot A% 10d
~20Y AR asts Ao, A& 30U
REjL 27k Aol tehdtia va 1 Aw
oF ARt AL S-SR W2h Here] A%
7\7k0] Aukgto] whet HAEel WEl A3 &
Vet A% tehholnkn Bustel £ oot
Aolsitt. whety el AMEL A7 A
2ol wet xjolg Holx| = WA Aol
A9 ARl 7Kl uet SR EA

o] tea catechin #7jol| we} FMwrl Z715Re
& = U
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A7 S =2 52 7S H7FE] wE
A2 AA= Table 53 7t 234= A7)
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Table 4. pH and Hunter color values of emulsified model sausages as affected by various levels of tea
catechin during refrigerated storage

Storage time(week)

Treatment’
0 2 4 8
CTL 6.14+0.10° 6.33+0.06° 6.40+0.08° 6.41+0.08"
’ TC 0.1% 6.17+0.08° 6.35+0.04° 6.46:+0.06° 6.41+0.06°
P TC 0.25% 6.15+0.09 6.33+0.03° 6.42+0.03° 6.40+0.04°
TC 0.5% 6.10+0.12° 6.30+0.04° 6.40+0.03° 6.36+0.03"
CTL 74.4+3.19 73.6+2.80 74.1+1.70 75.5+2.31
Huner L TC 0.1% 73.742.57 72.6+2.12 72.5+1.66 73.9+1.50
TC 0.25% 73.0+2.67 71.9+1.79 72.2+42.06 73.71.60
TC 0.5% 73.5+2.09 72.742.25 72.742.29 75.7+1.59
CTL 11.9+1.46 12.6+1.21 12.4+0.74 11.6+0.87
unter & TC 0.1% 12.0+0.98 12.6+1.07 12.6+0.91 11.2+¢1.58
TC 0.25% 11.9+1.03 12.3+1.04 11.9+0.64 11.2+1.11
TC 0.5% 11.2+0.84 11.7+0.83 11.7+1.04 10.7+0.82
CTL 5.91+0.64 5.94+0.29° 5.84+0.49° 6.78+0.72
Hunter b TC 0.1% 5.08+0.34° 5.81+0.19" 5.76+0.40" 6.40+0.19°
TC 0.25% 5.34+0.50° 6.06+0.06™° 6.26+0.33" 6.64:+0.56°
TC 0.5% 5.55+0.34° 6.81+0.21% 7.02+0.47" 7.1240.25°

* Treatments. CTL, Tea catechin 0%; TC 0.1%, Teacatechin 0.1%; TC 0.25%, Tea-catechin 0.25%;
TC 0.5%, Tea-catechin 0.5%.

¥ Means having same superscripts in a same row are not different (p<0.05).

AB Means having same superscripts in a same colum are not different (p<0.05).

Table 5. Total bacteria counts and Enterobacteriaceae counts (log cfu/g) of emulsified model sausages as
affected by various levels of tea catechin during refrigerated storage

Storage time(week)

Treatment’
0 2 4 8
CTL <2.00 <2.00 <2.00 <2.00°
Total bacterid ¢ 019 <2.00 2.1140.19 2.25+0.21 2.90+0.30°
counts \ b b oA
(log cfulg) TC 0.25% <2.00 <2.00 2.31+0.53 3.13+0.22
TC 0.5% <2.00 2.34+0.58 2.38+0.66 2.52+0.59°
CTL <2.00 <2.00 <2.00 <2.00°
Entero- 5
bacteriaceas TC 0.1% <2.00 <2.00 <2.00 <2.00
(logcfulg) TC 0.25% <2.00° <2.00° <2.00° 2.510.33*
TC 0.5% <2.00 2.28+0.49 2.25+0.44 2.37+0.00°

* Treatments. CTL, Tea catechin 0%; TC 0.1%, Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%;
TC 0.5%, Tea-catechin 0.5%.

¥ Means having same superscripts in a same row are not different (p<0.05).

AB Means having same superscripts in a same column are not different (p<0.05).
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Fig. 4. TBARS of emulsified model sausages as
affected by various levels of tea catechin
during refrigerated storage.

* Treatments. CTL, Tea catechin 0%; TC 0.1%,

Tea-catechin 0.1%; TC 0.25%, Tea-catechin 0.25%;
TC 0.5%, Teacatechin 0.5%.
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