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Table 11. Effect of different sources and concentrations of tea polyphenols

additions on proximate composition of pork patties

Treatments

Source Concentration Moisture  Crude  Crude fat Ash
(%) protein (%) (%)
(%)

Control 58.12%  17.44*  21.66 1.70%

Tea b
500 ppm 59.85° 16.39° 21.34% 1.71

polyphenols
1000 ppm  58.23"  16.58°  21.60° 1.69"
Green tea* 500 ppm 57.32% 16.58" 21.95° 1.68°

1000 ppm  56.50°  16.60°  23.30°  1.79°

TCikEeARFAEATIHEFLE o

“¢ ! Different letters in the same column indicate significant difference (p <
0.05) .

*EFEBRE SR o

*tea polyphenols extracted from green tea.
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Fig. 9. Effect of different sources and concentrations of tea polyphenols
additions on total microbial counts of pork patties during storage at

4°C for 8 days.
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Table 12. Effect of different sources of tea polyphenols additions on total

microbial counts of pork patties during storage at 4°C for 8 days

Different sources (Log CFU/g)

Days Control polygf:;nols Green tea™
0 4.99% 4.90%* 4.92%
7 5.07°% 4.94% 4.97°
4 5.20% 5.02% 5.08%
6 5.67" 5.34% 5.57"
] 6.48> 6.17* 6.49™"

iR FEYARFA AT HELL

“d: Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRFLR o

*Y 1 Different letters in the same row indicate significant difference (p <
0.05) .

FLHREERE SR o

* : tea polyphenols extracted from green tea.
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Tea polyphenols 1000ppm
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Fig. 10. Effect of different sources and concentrations of tea polyphenols
additions on total microbial counts of pork patties during storage at

-20°C for 3 months.
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Table 13. Effect of different sources of tea polyphenols on total microbial

counts of pork patties during storage at -20°C for 3 months

Different sources (Log CFU/g)

Months Control polygliZnols Green tea®
0 4.99 4.90™ 492
1 4.82° 4.65™ 4.59™
7 4.86™* 4.78% 4.80>
3 4.89°° 4.94 4.82%

iR FEPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRHFLR o

*Y 1 Different letters in the same row indicate significant difference (p<
0.05) .

LR EEBRE S o

* : tea polyphenols extracted from green tea.
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—a— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
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Fig. 11. Effect of different sources and concentrations of tea polyphenols

additions on pH-value of pork patties during storage at 4°C for 8 days.
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Table 14. Effect of different sources of tea polyphenols additions on

pH-value of pork patties during storage at 4°C for 8 days

Different sources

Tea
Days Control Green tea™
polyphenols
0 6.22°" 6.20%Y 6.20%
2 6.25% 6.25"7 6.27"
4 6.26" 6.24> 6.27"
6 6.27% 6.25% 6.28%"
3 6.25 6.21% 6.22%

i Ed A RFA AT HEELR

“d: Different letters in the same column indicate significant difference (p<
0.05) .

iRt ARG AEATTIREALR -

** ! Different letters in the same row indicate significant difference (p<
0.05) .

LR EEBRE S o

*tea polyphenols extracted from green tea.
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Tea polyphenols 1000ppm
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Fig. 12. Effect of different sources and concentrations of tea polyphenols

additions on pH-value of pork patties during storage at -20°C for 3

months.
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Table 15. Effect of different sources of additions on pH-value of pork patties

during storage at -20°C for 3 months

Different sources

T
Months Control = Green tea®
polyphenols
0 6.22°" 6.20% 6.20%
| 6.18% 6.24%" 6.25>
2 6.29" 6.34% 6.35%
3 6.26"* 6.27" 6.23%

MigpEd A RFA AT HEELR

“d: Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRHFLR o

*Y 1 Different letters in the same row indicate significant difference (p<
0.05) .

LR EEBRE S o

* : tea polyphenols extracted from green tea.
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Fig. 13. Effect of different sources and concentrations of tea polyphenols

additions on L-value of pork patties during storage at 4°C for 8 days.
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Table 16. Effect of different sources of tea polyphenols additions on L-value

of pork patties during storage at 4°C for 8 days

Different sources

Tea X
Days Control Green tea
polyphenols
0 60.38%* 58.86™ 58.91%Y
7 60.32"* 58.74%Y 58.85%Y
4 60.11%* 58.32% 58.43%
6 60.65"* 58.55% 59.04%
3 60.43* 58.61° 58.77°

TIRAEYARFA AT HELL

“®: Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRFLR o

*Y 1 Different letters in the same row indicate significant difference (p <
0.05) .

FLHREERE SR o

* : tea polyphenols extracted from green tea.
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—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm
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—*— Tea polyphenols extracted from green tea 1000ppm
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Fig. 14. Effect of different sources and concentrations of tea polyphenols

additions on L-value of pork patties during storage at -20°C for 3

months.
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Table 17. Effect of different sources of tea polyphenols additions on L-value

of pork patties during storage at -20°C for 3 months

Different sources

Tea

Months Control Green tea®
polyphenols

0 60.38°> 58.86™ 58.91%

| 60.93%* 59.83% 59.76™

2 59.89"* 57.69% 57.58

3 59.34%* 57.96% 57.82%Y

iR FEPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRHFLR o

*Y 1 Different letters in the same row indicate significant difference (p<
0.05) .

LR EEBRE S o

* : tea polyphenols extracted from green tea.
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
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Fig. 15. Effect of different sources and concentrations of tea polyphenols

additions on a-value of pork patties during storage at 4°C for 8 days.
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Table 18. Effect of different sources of tea polyphenols additions on a-value

of pork patties during storage at 4°C for 8 days

Different sources

Days Control pol;zl;?enols Green tea™
0 4.25% 4.04% 4.00%
2 4.21% 3.64% 3.63%
4 3.91% 2.89%Y 2.87%
6 3.73% 2.83%Y 2.79%
3 2.95% 2.61% 2.58%

iR FEYARFA AT HELL

“d: Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRFLR o

*¥ 1 Different letters in the same raw indicate significant difference (p<
0.05) .

FLHREERE SR o

* : tea polyphenols extracted from green tea.
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Fig. 16. Effect of different sources and concentrations of tea polyphenols
additions on a-value of pork patties during storage at -20°C for 3

months.
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Table 19. Effect of different sources of tea polyphenols additions on a-value

of pork patties during storage at -20°C for 3 months

Different sources

Months Control polyEEZnols Green tea®
0 4.25 4.01%% 4.00%
| 3.59%* 2.12¢ 2.37%
2 3.47% 2.48" 2.57
3 3.15% 2.28% 2.49°7

iR FEPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

iRt ARG AEATIREEALR -

** ¢ Different letters in the same row indicate significant difference (p<
0.05) .

LR EEBRE S o

* : tea polyphenols extracted from green tea.
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Fig. 17. Effect of different sources and concentrations of tea polyphenols

additions on b-value of pork patties during storage at 4°C for 8 days.
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Table 20. Effect of different sources of tea polyphenols additions on b-value

of pork patties during storage at 4°C for 8 days

Different sources

Tea X
Days Control Green tea
polyphenols
0 19.76"* 19.10% 19.46™
2 19.65%* 18.43%” 19.09*
4 19.52%* 18.58" 19.01%
6 19.37%* 18.22% 18.65%
3 19.83** 18.88" 19.48%

iR FEPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

1A I e %7?’;5 BELR o

** ! Different letters in the same row indicate significant difference (p<
0.05) .

FLHREERE SR o

* : tea polyphenols extracted from green tea.
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Fig. 18. Effect of different sources and concentrations of tea polyphenols
additions on b-value of pork patties during storage at -20°C for 3

months.
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Table 21. Effect of different sources of tea polyphenols additions on b-value

of pork patties during storage at -20°C for 3 months

Different sources

Tea X
Months Control Green tea
polyphenols
0 19.76** 19.10%Y 19.46**
1 18.56°* 17.89%Y 18.11%
7 19.16>* 18.32%Y 18.83%*
3 18.47°* 17.92%Y 18.05%Y

iR FEPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRHFLR o

*Y 1 Different letters in the same row indicate significant difference (p<
0.05) .

LR EEBRE S o

* : tea polyphenols extracted from green tea.
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—e— Control
—=— Tea polyphenols 500ppm
Tea polyphenols 1000ppm
Tea polyphenols extracted from green tea 500ppm
—x— Tea polyphenols extracted from green tea 1000ppm
0.20

O. D. value

0 2 4 6 8
Days of storage

B4 A2 R RAEERZ F I EACTRIT T 8 X HER A
R EEE 2 B o

Fig. 19. Effect of different sources and concentrations of tea polyphenols
additions on TBA-value of pork patties during storage at 4°C for 8

days.
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Tablel 22. Effect of different sources of tea polyphenols additions on

TBA-value of pork patties during storage at 4°C for 8 days

Different sources

Tea X

Days Control Green tea
polyphenols

0 0.041°* 0.015" 0.016™"

2 0.082%* 0.017° 0.015"

4 0.106* 0.017° 0.016™"

6 0.151° 0.018" 0.016™"

] 0.179** 0.019* 0.018*

Tl FAPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRFLR o

*Y 1 Different letters in the same row indicate significant difference (p <

0.05) .
FLHREERE SR o

* : tea polyphenols extracted from green tea.
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea 500ppm
—*— Tea polyphenols extracted from green tea 1000ppm

0.30

O. D. value
=
(\©]
(en]

0 1 2 3
Months of storage

Bl- L e b KRB ERZ X 5/ a-20C T 73 3B 2 Hrp A
Tt LpiEz P

Fig. 20. Effect of different sources and concentrations of tea polyphenols
additions on TBA-value of pork patties during storage at -20°C for 3

months.
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Table 23. Effect of different sources of tea polyphenols additions on

TBA-value of pork patties during storage at -20°C for 3 months

Different sources

T
Months Control cd Green tea*
polyphenols
0.0419* 0.015% 0.016%
0
1 0.170% 0.086%% 0.098%Y
2 0.199" 0.158" 0.171>
3 0.268>* 0.195% 0.187%*

MigpEd A RFA AT HEELR

“d: Different letters in the same column indicate significant difference (p<
0.05) .

iRt ARG AEATIREEALR -

** ¢ Different letters in the same row indicate significant difference (p<
0.05) .

BREIEBE SR o

*: tea polyphenols extracted from green tea.
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Shahidi and Alexander , 1998 ) F(2001(b) )45 ! /,91‘ e Py 2 £ 0.005
~0.0596 570 " (FEib ~ 2 ~ e ) ¢ HPLF ek L AP B
P HIEREFFCE L g (VA BHA 2 BHT ; ¢ ) ”j‘ﬁ 500ppm
R FEEIF LY RH Al AR E M 40900 F TV ARR 0 P AL L RT
w8 B 4EFLE 1 anac 4 e gt b > Wanasundara 2 Shahidi (1998) 45 ¢
F 5P 2k ondy (tamcdk b 2 g L & 4e butylated hydroxyt-
oluene (BHT) ~ butylated hydroxyl- anisole (BHA ) - tertiary butylhydro-
quinone (TBHQ) 2 % a4 %2 E % ¢h% o f $¢7> He 2 Shahidi (1997)
W S FE B @ F A * fuf i # (BHA BHT - TBHQ)
2a-25m (a tocopherol) KA TIEEAE P O BIE R B E B
2 B2k i a4 v BHASBHTTBHQ % -2 7 % kedg o

Shahidi and Alexander (1998) » #% ¥ & 200mg/kg s e T -2 VR

% BHT #3d=g (“ a0 4 » 52 % % k0353 o Shuze & (2001) a‘p 3
PP i R AR A FHRY A Rr A R QR F g

it 5z % $&  -tocopherol 5 & > B E_ A4 4 J‘f: 4 f %mé_r‘-}i LY )
Hoedk d £ o Namiki (1990) 458172 B2 x4 # g it F 43
(-)epigallocatechin gallate (EGCG) > (-)epigallo- catechin (EGC) >
(-)epicatechin gallate (ECG) > (-)epicatechin (EC) » }* ¢t A )k B 1%
TR E Ly VSR BHA 2 o -tocopherole ie iV g Y

K5 KRB pom rig h fig 1R o

(= ) p ¢ z DPPH (1-diphenyl-2- picrylhydrazyl) i f
Bl t- 5542 R RREERZ R SR A4Chr i THER #p

92



—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea 500ppm
—*— Tea polyphenols extracted from green tea 1000ppm

100 [

80

— ;-H—FH

X 60

40

20 1 1
0 2 4 6 8
Days of storage

Bl-t- G352 KRB ERZ A IR LACTRIT T 8 A ¥ Ap
d 7 DPPH (1-diphenyl-2- picrylhydrazyl) i “,f et 2B

Fig. 21. Effect of different sources and concentrations of tea polyphenols
additions on radical scavenging effect (%) of pork patties during

storage at 4°C for 8 days.
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Table 24. Effect of different sources of tea polyphenols additions on radical

scavenging effect (%) of pork patties during storage at 4°C for 8 days

Different sources

Tea

Days Control Green tea™
polyphenols

0 70.15% 92.05% 82.77%

2 65.14% 91.04"* 81.33%

4 59.82> 86.94"% 70.18"

6 52.23% 85.00%* 67.22

3 43.79% 80.24%* 54.04%Y

iR FEYARFA AT HELL

“d: Different letters in the same column indicate significant difference (p<
0.05) .

iRt ARG AEATTIREALR -

** ! Different letters in the same row indicate significant difference (p<
0.05) .

Y BREIEBE LR o

*: tea polyphenols extracted from green tea.
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dAFEA G 2T AEBITRI R UHRE MF RO I A
Favd (p<0.05) 2 EFPFE PR OB SR chp d A g a4
LT T (p<0.05); A R Vg G o H A d At -
EEFFTEREF AR e gL M R AR S e AT R Y A ¢

NEEF LR (p>005) & pd Ajrgac 4 L0k S e 1000ppm ¥
A d Z,J,_;mixf A %R 5 500ppm T3t E e X EEF (p<0.05)-

575 500ppm p d Jenidg i 4 T BE R TS F R S # 1000ppm AJT
Bpd g._kﬁﬂi%",lr?ﬁé 4w % R R S s 500ppm p 4 A fué & =3
P v ARSI kL (p<0.05) e MiEh FIRAESGE R S meai Rk
F (Rt ) FaFip EEREA Y ﬁkz’v’ﬂ‘}%“ﬁfﬁ 4 (p<0.05)
HE SRR Ip o a UHBERJ Aehifipa 4 HFERL (p<0.0
5)c Fl o B AP AR S %*‘Afi%?ﬁéﬁ%%éétP
J Svk B AR /%”f e 7oA E o

Jo % (2003) e & ¥ 4p &1 4e 019650004 i d0 ok & K 3P~k o
FAYRERAD > AR R AN R REORER A L
Pl f BB RATF e d il (p<0.05): Z AR ARG R
ABE o Tang £ (2002) HF ARG L 8% B EL* FOF 3 ~ Henpy
2R EMEH U V& (Vit E & L-Fka i) &0 H Eggrepg ot
AR Hpd Zl}/ fsb

BEE B R RFF W VitE 1 2 L-Fuik n i2(p<0.05)-Nanjo %(1996)

#% B o 3 DPPH =it 4 4p & » % 2 ¥ s ¥

#];] :h";; ﬁ”"ﬂ‘aﬁ{‘*ﬁ AER G 1"’3},[11’1 2= i"‘ﬁ:‘ SO%E‘f’JE d %,_/E_'-»ﬁ
%‘-’x%éi%",fér}g_kév’m?;%u o Bk, **#P3mlwﬁp ETEE
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VHRBRENTEERMN c UA N EIBRE SRR ﬁ;mi)ij\—?‘] (%=L
I)> J‘!??‘]:%cj[;;ﬁﬁﬁ Bog ke o a0 B 5
VIR A foig ek 7 B A %q A% 2 (5% )z 248

=FR 53

2.% &e e spe (C16:14+C18:1+C18:2+C18:3+C20:1)
@:¢iéqﬁlkiﬁik§\[ S RRT RN R A

P PR T B2 AT PR AT ER (FF ) oY

RENFTEHEFNEFF 5 500 2 1000ppm AIZ 2 (p<0.05)
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B3 b ferg Bpa ey 72 B e 0 Jo & (2003) Bidie Y G5 R dk
ZHEFHFPRBAG R IR A AR e ) A

TRWA LD ARDERE HY > LB FYRAR G SRR
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—*— Tea polyphenols extracted from green tea 1000ppm

40
39
- ——————
37
36 ' ' ' '
0 day 8 day 1 month 2 month 3 month

Blo o e d R RRERRZF IR EHE P R oy
PR R BE -
P oy 92 (C10:04+C12:04+C14:0+C16:0+C17:0+ C18:0+ C20:0 ) -

Fig. 22. Effect of different sources and concentrations of tea polyphenols

additions on saturated fatty acid”of pork patties during storage times.
* : saturated fatty acid (C10:0+C12:0+C14:0+C16:0+C17:0+C18:0+

C20:0).
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Table 25. Effect of different sources of tea polyphenols additions on

saturated fatty acid”of pork patties during storage times

Different sources

Times Control Tea Green tea®
polyphenols
0 day 37.55% 38.48"* 38.06>
8 day 37.85 38.11°* 38.02%
1 month 37.86™ 38.12>" 37.96**
2 month 37.94 38.20™* 38.02
3 month 37.86 38.16™* 38.02%
W EEY AR %77 3 BELR o
a-b

: Different letters in the same column indicate significant difference (p<
0.05) .

iR ARFAEATIRFLR o

: Different letters in the same row indicate significant difference (p <
0.05) .

PR oiy E(C10:04+C12:04+ C14:04+ C16:0+C17:0+ C18:0+ C20:0).

*: saturated fatty acid (C10:0+C12:0+C14:0+C16:0+C17:0+ C18:0+

C20:0).
HFEBRE IR o

: tea polyphenols extracted from green tea.

»*
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—— Tea polyphenols extracted from green tea 1000ppm

65
64
63 [

O\O <
62 f

61

60 1 1 1 |
0 day 8 day 1 month 2 month 3 month

Bl Ltz a2k KRB ERZFIBAGHRPN Hipg 47 &1

L% e forgiss (C16:14+C18:1+C18:2+C18:3+C20:1) -
Fig. 23. Effect of different sources and concentrations of tea polyphenols
additions on unsaturated fatty acid”of pork patties during storage times.

* : unsaturated fatty acid (C16:1+C18:1+C18:2+C18:3+C20:1)
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Table 26. Effect of different sources of tea polyphenols additions on

unsaturated fatty acid® of pork patties during storage times

Different sources

T
Times Control ca Green tea*
polyphenols

0 day 62.63" 61.52 62.13%
8 day 62.15" 61.77" 61.98%%
1 month 62.40™ 61.94*Y 62.23
2 month 62.06™" 61.80** 61.85
3 month 62.14> 61.82** 61.88%*

TCikEeARFAEATIHFLE o

0.05) .

I B e

: Different letters in the same row indicate significant difference (p <

0.05) .

+
q~

FEMELE -

. Different letters in the same column indicate significant difference (p<

F % e forgsfs (C16:14+C18:1+C18:2+C18:3+C20:1) -
*: unsaturated fatty acid (C16:1+C18:1+C18:2+C18:3+C20:1).

X G EEBRE LW

*: tea polyphenols extracted from green tea.
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NI R F oA CEMGh AR R ek TRAFMORRERELR G
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ERIE RIS BLE Y S SHE T L A Vﬁg,,] W ESBESER
PR AR AP RS R P B P Ry 0 A B UG R R D

}%@/TE‘T-—‘% - Fl’; &FI °

T4 E “T3n R BHRMASRE A ST R Bl e T
Fher b RRERRZRIFHBERAT I B2 RF B 5

B2 I ﬁj;:;f@@:s_ej:uf]: NERFE IR EF BFRS DT R
(p<0.05)> 4R o2 Lo iR Jieny 4 > e L R
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Table 27. Effect of different sources and concentrations of tea polyphenols additions on sensory evaluation” of pork patties

Treatments
Source Concentration Color Odor Hardness  Juiciness Flavor Specially Overall
odors acceptability

Control 5.0° 5.3° 4.0° 3.7 6.0° 5.3° 4.7
Tea a a a ab ab a a

500 ppm 4.0 6.3 3.3 4.0 5.0 53 53

polyphenols

1000 ppm 3.7° 5.7° 3.3 3.0° 4.3° 6.0 5.3
Green tea* 500 ppm 3.0° 5.3 4.0° 4.0° 5.3% 4.7 5.3
1000 ppm 4.0° 5.3° 43" 43" 5.3% 5.3° 5.0°

Argme =ik T=R FrR = T=P AR =M 0 T S
1= & > 7= ; BEEL R 1=K T=EEo
. Color : 1=light, 7=dark ; Odor : 1=bland, 7=intense ; Hardness : 1=tough. 7=tender ; Juiciness : 1=very dry, 7=very juicy ; Flavor : 1=bland,

T=5 7 R =K T=PRE L BRF A (FavAi )

Il
S
o

A

7=intense ; Specially odor(the odor for tea) : 1= intense, 7= bland ; Overall acceptability - 1=dislike, 7=like.
i AR A AT EEALR
*: Different letters in the same column indicate significant difference (p<0.05) .
*GFEBRE W o

*tea polyphenols extracted from green tea.
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Fig. 24. Effect of different sources and concentrations of tea polyphenols
additions on shear value of pork patties.

*,

B REBR P o

7

*: tea polyphenols extracted from green tea.
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= ~ ® ;%4 % (Chinese-style sausage )

(=) — %=
I R I B o R N R I BERVE - -
FEFRFOZE (p<0.05) efr % % % s 1000ppm i 22
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IF‘\E

AR XAEF (p>005) R E%FF 5 500ppm 2z EJE e H -k
fr

Y

o

5 B R B % 3t 1000ppm 2 AR e (p<0.05)c ffe dev = & o ¥
Rlaes lgFpaz £ (p<0.05) efrd & & % 5 500ppm /a2 2 eh
AP AEHEF (p>0.05); & 5 1000ppm a2 e § B F i ez £
(p<0.05) fefcis F % % f» 1000ppm AL e i B X2 &% (p>0.0
5); gt > i #r 1000ppm e e Hde dev (07 £ F 8 500ppm 2
2 o e fa st G0 BIESE A R F Be S00ppm AR g A F R
g3z £ (p<0.05) BE=PIEA$HBEE FIfmadle » a8k 5
f= 1000ppm A2 o %o %5 BB ¥ £ i (p<0.05); ¥ Hieigws 7 £ § )
L 21.99~257592 & > it ddep A L B T AL AP N F S0 s
FAEIEEBE AL TR P N A B AR IR Y AHE (p
>0.05) LB FFE § R AIL e e ik o > F g SuEF (p>0.0
5) &V i F’n—J’L’ri?J% S R S PR d N E B AR @ R FE Y AT
FEP R HA g ARk R R R F SRR 40
ARG A AR BER IR ORILEET RE ARG E e
AFRZAS OB A RS DER > AFDIEEEBPE
PR SN EELAR > oA Fh i e AR E (> 1992) ¢ 4%

eAF 36 o HAEFHETIO~693%2 B » ¥R EF BB DA F

107



FZ AR RRBEERZEIBHY NES - AL E T2

B/ 5%
o E

Table 28. Effect of different sources and concentrations of tea polyphenols

additions on proximate composition and yield of Chinese-style sausage

Treatments
Source Concentration Moisture  Crude Crude Ash Yield
(%) protein fat (%) (%)
(%) (%)
Control 41.00°  17.96%  24.99° 3.97° 71.95
Tea b b b
500 ppm 39.43%  18.67™  23.87 3.96" 69.87
polyphenols
1000 ppm 39.53  19.37°  24.04° 3.97* 7133
Green tea* 500 ppm 38.25°  18.49%  25.75% 4.02° 69.58
1000 ppm 40.70°  19.17"°  21.99¢ 4.08  69.30

g AR TG HEELR

4 Different letters in the same column indicate significant difference (p<

0.05) .
*EFEBRE SR o

*tea polyphenols extracted from green tea.
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Wikn RSB EBER IR Kg (T\:J"L>’Kﬁ=\l
S EF BRI e HERS 284 Fi (p<005) p ¥ - i
BiF 2 $FF S P2 Adm e s B EsrFn 4 (p<0.05) #
YA R S e AR i i YRR
B2 (p<0.05)° Flot > bR IR S REPR DY AT
SEER S LR A A N Sy o
FRpdp (& BEad L% 3 drdlanier o
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—x— Tea polyphenols extracted from green tea 1000ppm
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Blo+ T ~Fad b RARERZE IR EACT IR 8GR 195
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Fig. 25. Effect of different sources and concentrations of tea polyphenols
additions on total microbial counts of Chinese-style sausage during

storage at 4°C for 8 weeks.

110



RS SRR R RRLF IR AACT G SR S4B RE

Z_

!otn

1%, 2R
[E]
Table 29. Effect of different sources of tea polyphenols additions on total

microbial counts of Chinese-style sausage during storage at 4°C for 8

weeks
Different sources (Log CFU/g)
Weeks Control polygliZnols Green tea®
0 5.78% 5.66% 6.08%
) 7.30%" 5.93%* 6.38%
4 8.14% 7.36" 7.66>
6 8.22%* 7.91%* 8.03*Y
] 7.89> 8.01% 8.09%*

R EPARFAEATIREELE o

: Different letters in the same column indicate significant difference (p<
0.05) .
AP ARFAEATIREELE o

: Different letters in the same row indicate significant difference (p<

0.05) .
*: J’A—‘_,.B’\T?ﬁ}:o

*: tea polyphenols extracted from green tea.
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Flo =2 5fst b Rmz ERZFIBHHY 451 0%EEL
HoBEMAR R IR MFIFSREL L SR (p<0.05) - B
REFFAPNEFRFIP RS EREREE F § 2 2k
H¥ s (p<0.05) ¥ % F ¥ % 1000ppm ij#c™ & % § > 500ppm
ER (p<0.05) TP A FFEAL T BB m*ﬁ%é:ﬁ{};

<

ﬁf’ —rg"ﬁﬁié < 35 4‘%':1 B "Lré‘ﬁ&? ﬁﬁ’{z‘ﬁf’&? oo e F] %

1000ppm fd2 e inpF#cd £ E 5 g o d - ¢ 7o p % - &

\

Bdn o LRdle b FERIFEREN Y e LERFDR 4 (p
<0.05) > & 0K % e 1000ppm 2 e H U R G B F iE b F
»% (p<0.05) -

NG FSEASFE Bk ARG (A2 )0 T BB ED

MEER FPARIRE ERE L Al (p<0.05) p ¥ - FRAE
SRS EF S ASRE T B FIEN 4 (p<0.05) #FH LG
hE SR IR e E PR R i R RN SRR S
i (p<0.05)° %) w,Th» (R oy S A U UL g

AECFRABTEFABEEE & (1999) S FFHIFABIL
7 (Gram-positive) '* & fF % 1512 F (Gram-negative ) F 3 e 7%
% ; @ Nisiyama and Kozaki (1974) e $zEF & & 5 Bk a #rd | 5 fh 7
2 £ BB EEABEHRDGEPE o AEHR D FBE IR REc
K2 Befp s 097 (p<0.05)> BiF i+ K s RS K F it
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—e— Control

—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—*— Tea polyphenols extracted from green tea 1000ppm
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Log CFU/g
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Weeks of storage
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Fig. 26. Effect of different sources and concentrations of tea polyphenols
additions on Lactic acid bacteria of Chinese-style sausage during

storage at 4°C for 8 weeks.
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Table 30. Effect of different sources of tea polyphenols additions on Lactic

acid bacteria of Chinese-style sausage during storage at 4°C for 8

weeks
Different sources (Log CFU/g)
T
Weeks Control = Green tea®
polyphenols
0 5.65% 5.46% 5.91¢
7 7.38%% 5.60% 6.01%Y
4 8.07"* 7.46% 7.63%
6 8.39** 8.07*Y 8.04"Y
] 7.92°% 7.81% 8.04%*

MigpEe A RFA AT FHEELR

“d: Different letters in the same column indicate significant difference (p<
0.05) .

iRt ARG AEATIREALR -

** ! Different letters in the same row indicate significant difference (p<
0.05) .

Y BREIBE LR o

*: tea polyphenols extracted from green tea.
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—*— Tea polyphenols extracted from green tea 1000ppm

e
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o
o

Log CFU/g
.
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Weeks of storage

Blo - A2k RRBERZF IR 4CTEEFSEHY 4 Y
B RELPE -

Fig. 27. Effect of different sources and concentrations of tea polyphenols
additions on Coliform of Chinese-style sausage during storage at 4°C

for 8 weeks.
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Table 31. Effect of different sources of tea polyphenols additions on

Coliform of Chinese-style sausage during storage at 4°C for 8 weeks

Different sources (Log CFU/g)

Tea
Weeks Control Green tea*
polyphenols
0 4,28 3.96%Y 431%%
2 4.50° 4,07 4.22%
4 482 4.54" 4.59™
6 4.85%* 4.78%* 4.81%*
] 4,93%* 4.85%* 4.85%*

iR FEPARFAEATIREELER o

“¢ : Different letters in the same column indicate significant difference (p<
0.05) .

ViRAPARFAEATIRFLR o

*Y 1 Different letters in the same row indicate significant difference (p <
0.05) .

Y BREIEBE LR o

*: tea polyphenols extracted from green tea.
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i A AR PP TR A R PR AR e AR B2 g L5
FIFEA H 2 B andp bl Gl 0.83 (p<0.05) - ¥ 7 7 e FimB%Fr
SEHRAE S RAEDLE Y Ik 0 2o X R R pain o
DR FEAMRM LS ARG B snande A BN gl E L
512 F 2 & (Horiba ef al., 1991 ; Hamilton-Miller, 1995 ) - Das (1962)

ip 12 K F Bk i #rd Shigella dysenteriae 11 % Salmonella typhosa 1%

by

e %t Staphylococcus aureus ¥ ;2 5 Fr4|H 4 £ 5 4 -Chou ¥ (1999)
@B hp g A :934‘3 0.1%h% %~ xF & e K2 5P fril

Bacillus subtilis ~ Escherichia coli~ Staphylococcus aureus ~ Salmonella sp.
% Proteus vulgaris 02 £ o Ryu (1982) # 77 & $3% - £ I ) § 47
#1824 £ ehic 4 5 Chou and Lin (1987)7% 45 &) & et je 5B~ it ri] &
P - B RTF R RO F A & D gt b o 42 (2000) dp R TR R A
ERTHILIG AEAPEDaEY AR P ARETIRFRFE B P AR

9 & 3 # (Staphylococcus aureus) ~ A § % %{% 7 (Clostridium
perfringens ) ~ "tk 7 2 1% ] (Bacillus cereus) ~ %5 X 7% (Vibrio
parahaemolyticus ) % 5% 7/ 3 Fir 11 2 & § ¥ 72 F)(Aeromonas sobria )~
& ¥ #2 7] (Plesiomonas shigelloides) - Mt (2001(b)) 4ph & ¢ 2% % &
PR b dre R F 0 AR ordrdl 8 50 F 87 B 1 b
FREASOIL AR RRFFNEL FRMAFDEd FLE T A
LR S g+ fis g 4 9T 3% (Nakane and Ono, 1990) = J* *t % % s
CHREFTHHE I ERANLZ B3 5 AR aimpat (RERYE -

1989) -
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—*— Tea polyphenols extracted from green tea 1000ppm
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Fig. 28. Effect of different sources and concentrations of tea polyphenols
additions on pH-value of Chinese-style sausage during storage at 4°C

for 8 weeks.
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Table 32. Effect of different sources of tea polyphenols additions on

pH-value of Chinese-style sausage during storage at 4°C for 8 weeks

Different sources

T
Weeks Control = Green tea®
polyphenols

0 6.52%" 6.67% 6.70™
7 6.10 6.66"* 6.72%*
4 5.39% 6.13% 6.21"
6 5.13% 5.84%% 5.65%
] 5.02% 5.33% 5.56%"

iR FEYARFA AT HELL
“d: Different letters in the same column indicate significant difference (p<
0.05) .
iRt ARG AEATTIREALR -
: Different letters in the same row indicate significant difference (p<
0.05) .
Y BREIEBE LR o

*: tea polyphenols extracted from green tea.
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea 500ppm
—*— Tea polyphenols extracted from green tea 1000ppm

L value

30 1 1 1 |
0 2 4 6 8
Weeks of storage

Blo 44 AR RARRRZ R IR ACT I 8 EHY 45
RREZREE

Fig. 29. Effect of different sources and concentrations of tea polyphenols
additions on L-value of Chinese-style sausage during storage at 4°C for

8 weeks.
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Table 33. Effect of different sources of tea polyphenols additions on L-value

of Chinese-style sausage during storage at 4°C for 8 weeks

Different sources

Tea x
Weeks Control Green tea
polyphenols

0 37.22% 35.00% 34.49™
7 41.89™ 39.79% 39.82%
4 42,51 38.88™ 41.20%
6 45.71% 41.60% 41.09%
] 46.91% 43.10% 40.15%

iR FEPARFAEATIREELER o
“¢ : Different letters in the same column indicate significant difference (p<
0.05) .
iRt ARG AEATTIREALR -
: Different letters in the same row indicate significant difference (p<
0.05) .

K, o7 a2 5=

. 2 . Y=g E
LB ARBR B o

*: tea polyphenols extracted from green tea.
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—e— Control
—=a— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—*— Tea polyphenols extracted from green tea 1000ppm
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Fig. 30. Effect of different sources and concentrations of tea polyphenols
additions on a-value of Chinese-style sausage during storage at 4°C for

8 weeks.
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Table 34. Effect of different sources of tea polyphenols additions on a-value

of Chinese-style sausage during storage at 4°C for 8 weeks

Different sources

Tea
Weeks Control Green tea®
polyphenols
0 6.76™ 5.76% 6.33"
7 5.74% 5.32% 5.58%
4 5.97" 5.45% 5.79"
6 5.81" 5.29° 575
] 6.01°* 5.23%Y 5.95

iR FEYARFA AT HELL

“d: Different letters in the same column indicate significant difference (p<
0.05) .

1A I e %7?’;5 BELR o

** ! Different letters in the same row indicate significant difference (p<
0.05) .

Y BREIEBE LR o

*: tea polyphenols extracted from green tea.
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—e— Control
—=— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea 500ppm
—x*— Tea polyphenols extracted from green tea 1000ppm
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Fig. 31. Effect of different sources and concentrations of tea polyphenols
additions on b-value of Chinese-style sausage during storage at 4°C for

8 weeks.
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Table 35. Effect of different sources of tea polyphenols additions on b-value

of Chinese-style sausage during storage at 4°C for 8 weeks

Different sources

Tea
Weeks Control Green tea®
polyphenols
0 16.02%Y 16.56 16.62%*
7 15.58% 16.34* 16.24>
4 14.59> 15.68™ 16.10
6 14.48> 15.29* 15.35%
] 14.59> 15.20% 14.90%

i Ed A RFA AT HEELR

“d: Different letters in the same column indicate significant difference (p<
0.05) .

iRt ARG AEATTIREALR -

*Y 1 Different letters in the same row indicate significant difference (p <
0.05) .

Y BREIEBE LR o

*: tea polyphenols extracted from green tea.

130



% %

i¥
Qe

o H R AMAEL PR R - KBNS FRE R

BEFEIBERDY N A S F Eo v ApMAERL B

(7 )~TBA &
Bz S d R hiR2RRZE SR8 5 4% TBA B2
Mo 4P o TBA BREFIFHREEEE L 2 (p<0.05) & %= &
ANFFEH ERT e FRFEFSE M (p<0.05)° & % f 500ppm AR e
TBA @7 e PR /A i 4e > T A% w ka4 g ¥ (p<0.05): % %
> 1000ppm % % % & % 5 500 2 1000ppm - TBA &R F_% % = kP&
FRH AR 0 A NGz 2N TBA By R R LR T2 E
F (p>005)c $ 58T &% F X NEREE ¥ § s 500ppm F A F R
B TBA & (p<0.05): 7 Hép= Baglle? BenTBA B4 B357 &
¥ (p>005)- & TBA BEFEHFH S{EL T 57 7 A F5
TBA #TiRl & ins 3 ¢ BAY P 2 fReng > o 2 cd P A fRf1* 5 =
FEAT R h 5 o

-

N 3 Ly A
ER i R

)3_,»
i
s
e
By

'//’1“5!2,4‘ mﬁé‘x‘? —JF% (%:: )’ttr‘;
FOipiRANTBAG LB AKF (p>0.05) @ &%= FpF
PIESFRFSBRESFT HFRS DTBA & (p<0.05) @ fz i

FEF G EPN A 2o 2 F TBA B0 Z B ¥ 2 5% (p<0.05)0 g 2%

24

BRGFIBLBREFUAG S ENASFIBESFE Bk
W e (Y ERpTE o

0 % (2003) F hse 0190 W iTE % K5 Bk s &30 5
BARY > 2 A d S A e B R R R A g Pl E F T

131



fafreri % > 2 TBARS E AR RPN PR FRERBE KO (p<
0.05) ; McCarthy & (2001) 7 # i edT 3 > /,T v 259k § T R
AR P o A ATHE S RBT G N AR SRR S U AN St b T
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—e— Control
—a— Tea polyphenols 500ppm

Tea polyphenols 1000ppm

Tea polyphenols extracted from green tea S00ppm
—*— Tea polyphenols extracted from green tea 1000ppm
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Fig. 32. Effect of different sources and concentrations of tea polyphenols
additions on TBA value of Chinese-style sausage during storage at 4°C

for 8 weeks.

133



2z LA S RA AR KRR F SRR ACT R S N e
LB R
Table 36. Effect of different sources of tea polyphenols additions on TBA

value of Chinese-style sausage during storage at 4°C for 8 weeks

Different sources

Weeles Control polygliZnols Green tea™
0 0.048"* 0.044" 0.043%
2 0.057% 0.047" 0.051%
4 0.062%* 0.055% 0.055*
6 0.056%* 0.054** 0.058**
8 0.055%* 0.055** 0.053%%

iR FEYARFA AT HELL
“d: Different letters in the same column indicate significant difference (p<
0.05) .
iRt ARG AEATTIREALR -
: Different letters in the same row indicate significant difference (p<
0.05) .
Y BREIEBE LR o

*: tea polyphenols extracted from green tea.
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Table 37. Effect of different sources and concentrations of tea polyphenols additions on sensory evaluation of Chinese-style

sausage.
Treatments
Source Concentration ~ Color  Unacceptable Hardness Juiciness Flavor Specially Overall
odor odors acceptability
Control 3.7° 1.3° 4.3° 4.7° 5.0° 3.0° 3.7°
Tea b a ab a a ab a
500 ppm 4.0 5.0 5.0 5.0 5.0 5.0 5.0
polyphenols
1000 ppm 4.3° 5.7 4.7% 5.0° 6.0 4.7° 5.7
Green tea® 500 ppm 5.0™ 5.3 5.3 5.0° 5.3 6.0" 5.3
1000 ppm 6.3 5.7 5.0 5.0° 5.3 4.0% 5.7

Argge =ik =R 7 LFR =PRI CHR =M TR S =g 7= R L =

Ao TR B BTRG R (FamRg ) 1=k TP R BREXR ISR TEEE

A Color : 1=light, 7=dark ; Unacceptable odor : 1= intense, 7= bland ; Hardness : 1=tough. 7=tender ; Juiciness : 1=very dry, 7=very juicy ; Flavor :
1=bland, 7=intense ; Specially odor(the odor for tea) : 1= bland, 7= intense ; Overall acceptability : 1=dislike, 7=like.

CipFETAIRFAATIEEFLR

*: Different letters in the same column indicate significant difference (p<0.05) .

*EREPR SR o

*tea polyphenols extracted from green tea.

138



3
<= 2.8
Q
o
< 2.6
=
£ 24
5
(]
5 22
2

Control Tea Tea Greenteayy  Green teayk

polyphenols  polyphenols 500ppm 1000ppm
500ppm 1000ppm

)

*

1N

L2 RhA R RREERDE SEHY N4 T4 Enl B

a—

. 427 ko AT T
FEEBE S o

N

Fig. 33. Effect of different sources and concentrations of tea polyphenols
additions on shear value of Chinese-style sauasge.

*: tea polyphenols extracted from green tea.
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