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Abstract

This study was carried out to investigate the effects of addition of green tea extract material with or without nitrite
(0.02 g) on the quality characteristics and reduced nitrite content of emulsion-type sausages during 4 weeks of storage
at 4C. The treatments were; non-added nitrite and green tea extract (C), added nitrite and non-added green tea extract
(T1), added nitrite and 0.2% green tea extract (T2), added nitrite and 0.5% green tea extract (T3), and added nitrite
and 1% green tea extract (T4). The lightness (L*) of sausage containing nitrite and green tea extract together were
significantly lower than control and T1 (p<0.05). The redness (a*) of sausage containing only nitrite (T1) and, nitrite
and green tea extract at 1% (T4) were significantly higher than control (p<0.05). The total expressible fluid (%) of
sausage containing nitrite and green tea extract were significantly lower than control (p<0.05). Cohesiveness of sausage
containing green tea extract were significantly lower than control (p<0.05) at 2 and 4 weeks storage period. Addition
of nitrite and green tea extract decreased the TBARS values (p<0.05). It was also found that natural extract (green
tea) treatments decreased TBARS formation more than only added nitrite (T1) (p<0.05). The changes of total plate
count and coliform plate count were increased during storage time. The total plate count of T1 was higher at 4 weeks
of storage period, while the coliform plate count was higher in control at 2 and 4 weeks of storage period compare
to other treatments. The residual nitrite content was decreased during storage time in all treatments except control and
the effectiveness of decreasing ability was higher with increasing green tea extract.
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Table 1. The basic formulation of sausage batter

Zat5]R] A 268 A 43(2006)

Treatment”
Ingredient

C Tl T2 T3 T4
Pork (g) 2,000 2,000 2,000 2,000 2,000
Fat (g) 400 400 400 400 400
Cold water (0~47C) (mL) 400 400 400 400 400
Green tea extract content (g) 4 10 20
(wiw) (%) i 0.2) (0.5) (1.0
Nitrite (g) - 0.02 0.02 0.02 0.02
Salt (g) 40 40 40 40 40
Phosphate (g) 3 3 3 3 3
Sugar (g) 20 20 20 20 20

D C: control (without green tea extract and nitrite), T1: sausage batter added with nitrite and without green tea extract, T2: sausage batter
added with nitrite and green tea extract at 0.2% level, T3: sausage batter added with nitrite and green tea extract at 0.5% level, and

T4: sausage batter added with nitrite and green tea extract at 1% level.
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Table 2. Changes of CIE L’ (lightness) in added green tea extract of cooked emulsion type sausage during storage time at 4T

Storage time (weeks)

Treatment”
1 2 3 4
C 76.05+0.75" 75.03£0.36™ 76.8240.59™ 75.48+0.86"
Tl 76.01+0.36™ 75.02+0.42%° 75.14+0.79% 75.54+0.66™
T2 74.35+0.46" 73.35+0.46° 74.14%0.35° 74.05+0.88"
T3 73.39+0.49%° 73.1240.73% 73.93+0.32¢ 73.49+0.73%°
T4 72.260.50° 72.64+0.38° 72.78+0.61° 72.86+0.69¢

Results are expressed as meanstSD.
" Treatments are the same as described in Table 1.

A~D Means in the same column with different superscript capital letters are significantly different (p<0.05).
#7¢ Means in the same row with different superscript small letters are significantly different (p<0.05).
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Table 3. Changes of CIE a* (redness) in added green tea extract of cooked emulsion type sausage during storage time at 4T

Storage time (weeks)

Treatment”
1 2 3 4
C 6.81+0.73™ 4.70£0.21% 7.29+0.36% 7.09+1.10%%
Tl 7.53+1.32%8 8.34+0.64" 8.06+1.01*® 7.74£1.22%
T2 7.431.14%® 743+1.14* 6.53£1.11° 6.23+1.07°¢
T3 6.92+1.26"° 7.44+0.66™ 6.23+0.92° 5.67+1.12%
T4 8.2120.79**® 7.57+1.05% 8.48+0.59™ 7.31£1.42°%

Results are expressed as means+SD.
Y Treatments are the same as described in Table 1.

P Means in the same column with different superscript capital letters are significantly different (p<0.05).
" Means in the same row with different superscript small letters are significantly different (p<0.05).

Table 4. Changes of pH in added green tea extract of cooked emulsion type sausage during storage time at 4T

Storage time (weeks)

Treatment"
1 2 3 4
C 6.32+0.04" 6.21+0.03%% 6.24+0.03*° 6.13+0.02%
Ti 6.27+0.04° 6.2145 6.20+0.01% 6.10+0.01%
T2 628 6.19+0.01° 6.15% 6.09+0.03™
T3 6.28+0.02° 6.18£0.01¢ 6.16+0.01° 6.07+0.02%
T4 6.28+0.02° 6.23£0.01"° 6.21+0.01% 6.15£0.01*

Results are expressed as means+SD.
Y Treatments are the same as described in Table 1.

~C Means in the same column with different superscript capital letters are significantly different (p<0.05).
~¢ Means in the same row with different superscript small letters are significantly different (p<0.05).

Table 5. TEF (Total expressible fluid) (%) and cooking loss
(%) of emulsion type sausage batter with added
green tea extract

Treatment" TEF (%) Cooking loss (%)
C 15.67£0.35* 13.23:0.81%
Tl 11.99+0.31¢ 11.29+0.58"¢
T2 13.66+0.43° 9.69+0.20°
T3 14.32+0.70"® 11.010.23%¢
T4 14.78+0.19"° 14.25+1.17*

" Treatments are the same as described in Table 1.
A€ Means in a same column with different letters are signifi-
cantly different (p<0.05).
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Table 6. Changes of texture profile analysis (TPA) in added green tea extract of cooked emulsion type sausage during storage

time at 4
N Storage time (weeks)
Treatment
1 2 3 4
C 0.46+ 0.06™ 0.46+ 0.03%® 0.42+ 0.03%° 0.48+ 0.06"
Tl 0.46+ 0.03 0.47+ 0.03* 0.44+ 0.03"® 046+ 0.04°
Hardness ™ 045+ 0.02° 049+ 0.02°% 046+ 0.02°° 0.52+ 0.08"
o) T3 0.46+ 0.04 0.46x 0.05* 0.45+ 0.04* 0.45+ 0.02°
T4 0.43+ 0.03 0.42+ 0.02° 043+ 0.04*® 0.44+ 0.05°
C 46.80+16.10 4841+ 8.61* 43.86+10.98 51.47+12.70"
‘ Tl 48.87+11.74 46.73+ 9.08"° 45.09+ 6.45 44.48+ 9.75"°C
22;1“”6’“‘355 T2 49.74+ 8.45 4581+ 526" 42,67+ 9.50 49.25£12.87"°
T3 47.09+13.84 40.92+ 3.84% 42 85+10.04 40.93+ 7.96°
T4 4238+ 5.48% 37.44+ 6.69° 47.44£11.23° 36.25+ 437
C 9.20+ 4.42 12.26+ 8.78 17.36+12.72 14.71£14.07
o Tl 8.07+ 1.20° 21.84+11.76° 22.84+10.60° 14.66+11.50"
(Sriiggmess ™ 9.82+ 465 14.44%11.06® 20.92+11.94* 9.42+ 341°
T3 7.94+ 1.30 14.95+12.40 13.10£11.38 11.85+ 9.30
T4 8.83+ 4.79° 19.79+11.21° 20.57+11.02° 8.85+ 6.94°
C 13.09+ 5.68% 13.74+ 2.58%%% 102142 12° 1621% 5.88°
. T1 12.83+ 3.08 13.68+ 3.01*® 12.41+ 247 12.54+ 2.56
g‘gmness T2 12.67+ 2.30% 1534+ 1.85% 1191 241° 16.57+ 4.76"
T3 12.64+ 4.04 12.59+ 2.57° 12.20+ 3.03 11.46+ 2.61
T4 10.92+ 1.50 9.42+ 2.77° 11.76+ 3.42 18.59+10.20
C 127.01+82.50 170.82+129.30 169.16+122.96 204.65+134.42
. Tl 106.41£39.21° 284.84+146.27" 275.26+132.06° 182.31£149.03"
(Cl:;i“;“me)ss T2 122.08+48.50° 223.15£174.50° 25843£173.55° 159.13476.48"
T3 104.29:£55.88 173.29+134.35 145.57+109.86 134.79+104.23
T4 99.69+66.94° 183.14+104.64™ 225.04+115.47° 150.44+76.24®

Results are expressed as means+SD.
Y Treatments are the same as described in Table 1.

€ Means in the same column with different superscript capital letters are significantly different (p<0.05).
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atole JEREA] kot T1, T2 % T4-4 735, A% 35t
e FAs} 433 e 28le Aage HelEt
(p<0.05). =3+ 73*d(gumminess) = ﬁ@*é(chewmess)‘—‘_’_— oh
279} el el felHel AolE Holx| PgHeH(p>0.05).

X T

AR & 3 AR A A E(TBARS) 233
Table 7oA YERNTE 2E HelFolA &4 7|7ke] 7t
52 2o A A% He B FUHp<0.05). £3 2
Tl vla) obEAledo] HrbE e 14 e TBARS it

= Ro|m(p<0.05), H32t F&Eo] 7k AT 2,3 9 49]

N>

ol o



460 T FE8ER) Al 2678 A 435(2006)

Table 7. Changes of TBARS in added green tea extract of cooked emulsion type sausage during storage time at 4T

(MA mg/kg)
N Storage time (weeks)
Treatment 1 3 .
C 1.90+0.07*° 43440.16™ 4.4240.17* 4.83+0.25™
Tl 1.450.10% 3.70+0.37% 4.02+0.14% 4.49+0.58>
T2 0.29+0.05™ 0.39+0.08%® 0.68+£0.17% 0.89+0.15%
T3 0.24+0.04™ 0.34+0.04% 0.56+0.05< 0.76+0.02%
T4 0.39+0.05° 0.33+0.09 0.72+0.04° 0.87+0.11%

Results are expressed as meanstSD.
" Treatments are the same as described in Table 1.

AP Means in the same column with different superscript capital letters are significantly different (p<0.05).
*¢ Means in the same row with different superscript small letters are significantly different (p<0.05).

A 47=3}0)] 0.76~0.892] A8k A s, A 152319 Pl
T2 AT 19 1.90 9 1458} 93]z B vt H3t
FEES AU 2AAZY 52 F2ES JUeA €2 &

Jell vls] 2% A =S JAAI7I= RAer ATdET. A
17]13to] 385 TBARS 2 3hasie, Hat ojghg

=

Z-E0] a-tocopherol, camisine, tyrosine, glutathione¥} 2

73%, hx7ek A 1o Hlg) w2 & Ho|H(p<0.05),
173

AR

o 4 o

o A4 HelE e TBARS g Uehth= 2 %
(2002)9] R} dxjetArt. k3t S2 7 71S fA &
F Hrtete sl HAAE AP A 34 FAsAR
BHA®) H|S|A = 732 & gitstefo] Qlrta B a1st]cWa-
dasundara and Shahidi, 1998; Tang ef al., 2001). &3] o}g 2t
& H7BENTe v)a] @A 3] @& TBARS & Uepdo=®
A =3 250 UM {3l AR Aol oA
237 t2o] wirtEE Aow wasEy, saieh e AA
ikelA) o) Ago] 4 atsiA| 9} gl 2 FakdolA wet
23k ol e} QIzte] WA HFHst 1 FaAe] FUHE
Aoz Algdrt

a
>

= HAL
A & 738 AAAY Fur F AFETY W3
Fig. 194 Yehidth Fa5E AFe] A% 717& a2
= 71E0] "9} WA Fage] A9 AR 1F R 253Ae
AT 30 F2 2EFE Holw, 2 thFoE A+ 1
AN #A vebsth 22y A% 45 s BE AT H)
3 ot A AT 19M & FETE HY
FTHP<0.05). A7 2087HX] & =21 B2 7ot gzl
A ztolE HolA] grovt A% 404 tETolA 71 B2
S Btk 7 5(2005)9] ®aiet thE ATE Vel

S

¢

i

. A 5002 30T A txTol M H3 22
7PN A% 3R o] Qrkn Rasksd
B A7 A3 4C W A4 A 22 F220) W Ul

i

o

Of

&7 HE 33 w2 FATE HolH, AR 45004

oA TS UM AT 1A B #hE B ol &
g A7t o lgEojol & Aow wedEn.

WAEs &4 A3 A% 15004 AT 34 Hlg) =
FollA e3l8 ¥e tgTEFE Holu A% 713t} S+
F5 27N B2 TS VRS B, AR 453
A izl 7P Ee e dehidith Sk el
A grRYol, olel R F& AAste G AdFE FAlT)
o(Goto et al., 1998), | Fa TR ole} H2te T2
2] 71 f3ldtel st FaH S VebdtH(Toda et al.,
1989). wbd {318 AR H2 FE2E AU FF
2 ggrE Aoz 2R A% 7R o}
Uzt gaEe 71 AF Ade] 7Hed e AddErnt

OpRILY ek

PR 82 HAA A AL = o}l AL Cl Botulinum
AAo g7} 9lom nitrosamine A 71Ed W2 HA
o] olditd el Abgo] WAH L e Aok 1y of
At 2] M7 SA4E ZHoF TrEo] AR A
A skA] et §4-2 VR ™, nitrosamine®] A4S &
g3l 3t ool fEE 2 5 Uti(Jeong and Kim,
1986; Wesley et al., 1982). o] ¢} o] opditd e 717 A&
o A7 Hago R Hrlsleof 3, oA s 7t
2A1E F e REC] AS A7 ok oepx] =3
FE2EE o] 83 A3k 2R AR F oAt FE W
3+ Fig. 204 JERATE ol At & HUehA] &2 gz



=2 #2329 W AR T 73

Total plate count {log CFU/cnf)

|——C =11 T2 ——T3 —E—ﬁ|‘

1 2 3 4

Storage time (weeks)

Coliform plate count {log CFU/cm 2)

——C—8&—T1—AT2—0—T3—85—T4

2 3 4
Storage time (weeks)

-

Fig. 1. Changes of total plate count and coliform plate count
in added green tea extract of cooked emulsion type
sausage during storage time at 4C. Treatments are the
same as described in Table 1.
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Fig. 2. Changes of residual nitrite in added green tea ex-
tract of cooked emulsion type sausage during stora-
ge time at 4. Treatments are the same as described in
Table 1.
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