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Abstract: Tea polyphenols (TP) are commonly used natural antioxidants, and possess the capability to reduce sodium
nitrite residuals in sausages. However, TP may cause some negative effects on the quality of Cantonese sausages, such
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as increased hardness and decreased brightness. To improve the quality of TP-added Cantonese sausages, an ingredient

containing free sulfhydryl groups, such as cysteine (CYS), soybean protein peptide (SPP) or soybean protein isolate (SPI)

was added into the TP-added Cantonese sausages. The impacts of these added ingredients on the physical properties, color,

sensory quality, and nitrite residue content of the sausages were investigated in this study, and the role of CYS, SPP or SPI

in improving the quality of TP-added Cantonese sausages was also explored. The results showed that after the combined
addition of TP, the addition of SPP or CYS decreased the hardness of TP-added sausage from 9 692.25 g to 7 563.41 g
and 9 093.84 g, respectively, and with the addition of SPP increased the a* (10.42) and b* (8.44) values of the TP-sausage. In

terms of sensory characteristics, the addition of SPI or CYS significantly increased the redness score of TP-sausage from 4.75

to 6.25 and 5.85, respectively. Meanwhile, the addition of CY'S, SPP or SPI did not reduce the ability of TP to reduce sodium

nitrite, with the combination of TP and CYS resulting in the lowest nitrite residue content (4.40 mg/kg). In conclusion,

SPP and CYS can improve the texture and color of TP-sausage to certain extents. This study provides a new approach for

improving the quality of TP-sausage.

Key words: Canton sausage; tea polyphenols; nitrite residue
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Table 1 Formulas of different Cantonese sausages (g/kg)

TP CYS SPP SPI
blank 0 0 0 0
CYS 0 0.3 0 0
CYS-TP 0.3 0.3 0 0
SPP 0 0 L5 0
SPP-TP 0.3 0 1.5 0
SPI 0 0 0 15
SPI-TP 0.3 0 0 15
TP 0.3 0 0 0
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Table 2 Moisture content, water activity and protein content of sausages

485 blank CYS CYS-TP SPP SPP-TP SPI SPI-TP TP
7;’/7\0//;'\ 1327+091° 129+037°  1227+036" 1247+022" 1272020 13.27+0.33" 13.03£0.33" 12.65+0.60"

75;: 0.636 1%0.003 3° 0.6256 +0.001 3" 0.6241+0.0022° 0.6114%0.007 8" 0.624 6 +0.000 8" 0.614 6 = 0.004 4° 0.625 2 + 0.004 2° 0.6092 = 0.0004*
%;f 22.89 +0.69™ 2407 +0.68  21.39+0.39" 2262 +0.10" 2232 £0.98° 24.52+0.06° 25.10%0.03° 23.01 +0.33%

E: RAPR—ARRYNEFHEATHLENEZFEE (P<0.05). TH.
%R 3 AR T, ot E RIS ER G

Table 3 T, relaxation time and peak area proportion of different Cantonese sausages

20 7 T,,/ms T,,,/ms T,,/ms T,,/ms Ay /% A% Ay/%
blank  0.19£0.04° 2.99+0.10° 86.25+4.67°  556.01 £36.38® 41.95 +1.58° 57.12+1.56°  0.76 +0.04%
CYS  0.17+0.02" 2.67%0.11° 80.14*3.38" 525.77 £ 41.28" 40.86+1.28  5836+127°  0.78%0.02°
CYS-TP — 3.02+0.14"  85.60+541"  599.12 +54.19" 35.77 % 0.64° 63.46*0.65°  0.77+0.02°
SPP — 2.53+0.09° 8593+5.18"  614.73 *65.28° 38.63 +0.90° 60.67+0.90°  0.70 +0.03"
SPP-TP — 2.88+0.12  86.48+4.52°  613.07 +45.53° 3720+ 1.13° 62.06+1.12°  0.74 %0.02"
SPI — 279+0.18°  8830%5.63°  622.00%53.54° 40.07 £0.81° 5920+0.81°  0.73+0.02°
SPI-TP — 3.12%0.16"  85.34+4.93°  604.79 +43.67° 37.58 +1.30° 61.68+1.31°  0.74+0.02"
TP 0.20+0.05° 2.82+0.15°  80.97+6.56"  549.25 + 68.85" 37.98 +3.48° 61.21+3.46°  0.81+0.04°

Er =7 RToAK .
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Table 4 The L*, a* and b* value of different Cantonese sausages

20 %) L* a* b*
blank  13.27+0.91° 8.14 +0.65 6.4 +0.85"
CYS 12.9 £0.37° 7.93+0.3° 6.37+0.21°
CYS-TP  12.27 +0.36" 6.57+0.27" 5.44+0.36"
SPP 12.47 +0.22% 9.38 +1.33 7.93 = 1.66°
SPP-TP  12.72£0.2° 1042 +1.65d°  8.44+0.77°
SPI 13.27 +0.33" 8.09+0.82"  7.76+0.71°
SPI-TP  13.03 +£0.33" 847 +1.19™  7.62+1.18
TP 12.65+0.6® 9.16+0.88  8.36+1.08
E: RVYR -3 RE 8B FREE TGN ERTF
(P<0.05).

2.4 F R AL ER B R R A
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1) ot B PR 1 2, BT B n i P A B . SPI ] LAJE
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P2, I S0P ] o O B R B, 5 TP B
EVRINJE, CYS-TP 2041 SPI-TP 41 K] Ji iz % BA 4l 7
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TP 4b 3 2H Jifs 7 %5: SPP A 35 2H i i B J5 0 WL 0gg 14 g
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Sodium nitrite content / (mg/kg)

A REAZ T SPI H & 13 LA K SPL s B AR T T .
WA A& &2 S8, A SPI A TP 54 7R Ik 0k oYs SPP SPI

T%%TH%H%E"]?IF;D JHZ&F’ 5? EZH*H Hfu SPP J@A Groups

BEWIN (P<0.05) T ML E. Fan'™% 4K B 2 74 IR A B B T RS B SR 5 R
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Table 5 The texture properties of different Cantonese sausages

28 3 R g B R wH b /(g.sec) E2-E

blank 8396.50 +510.99  0.76 = 0.02" 0.56 = 0.04® 3531.61 +307.52" 0.16 % 0.02"

CYS 9 093.84 +678.80  0.77 £0.03" 0.59 +0.02° 4113.66 +349.35° 0.17 +0.01°

CYS-TP  8101.09+796.46"  0.79+0.02° 0.56 = 0.03* 3597.25 +437.94° 0.17 +0.01°

SPP 7563.41 +548.13*  0.77 £0.03" 0.55 % 0.04° 3195.22 +211.95° 0.16 + 0.02°

SPP-TP  8223.42+870.76"  0.78£0.05°  0.57+0.04a" 3624.64 +500.61" 0.17 £ 0.02°

SPI 10 118.23 £1 687.19°  0.76 +0.04* 0.55 % 0.04" 4243.80 + 886.48" 0.16 % 0.02"

SPI-TP  9497.48 +863.89  0.77 £0.03" 0.56 +0.03* 4083.96 +516.98" 0.17 +0.01°

TP 969225+ 1025.22°  0.76 £ 0.01° 0.58 +0.04® 4281.12 +589.75° 0.17 +0.02°

* 6 FRABARFHNRERSE
Table 6 Sensory characteristics of different Cantonese sausages

2407 L SPAL B A ARk A JE TEZ M
CYS 6.00 + 1.08" 530+0.71° 4.80+1.38" 5.45+1.01° 5.35+0.91° 450 £1.22°
CYS-TP  5.85+0.67°"  525+0.82" 5.45+0.83" 5.55+1.23" 5.30 0.82° 5.13£0.64"
SPP 6.05=0.72°"  5.00%0.62" 5.25+0.92" 5.35+1.00" 5.10 = 0.74° 4.69 +0.75%
SPP-TP 530 +0.48" 435+ 1.00" 4.45 +0.69" 6.05 + 1.26" 5.25 +0.63" 4.69 +0.65®
SPI 3.80£0.82°  4.60%0.99" 4.65+1.11° 5.10*1.51° 5.55+121° 425+ 1.71°
SPI-TP 6.25+0.63" 4.90+0.97° 5.20 £0.89° 520+ 1.25° 5.65 £0.88" 5.69 +0.96"
TP 475+ 1.03" 520 % 1.06® 4.95 +0.96" 525+1.25 5.55+0.90" 5.00 £ 0.46"

E: R TR Sy AR EAERE ER.
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Ty Ak B 2 B R R 1 B AR ST A 1R B R
B ) S e T B PR NSRS TR 0.3 g/kg 1)
TP W] B #44 0AH BR A 7k BE b 4H 1Y 25.82 mg/kg
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