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Quality Characteristics of Chicken Sausage Prepared with
Turmeric (Curcuma longa L.) during Cold Storage

Eun - A Yun - Eunkyung Jung - Nami Joo
Dept. of Food & Nutrition, Sookmyung Women'’s University, Seoul 140-742, Korea

ABSTRACT

The purpose of this study was to evaluate the quality characteristics of chicken sausage prepared with tur-
meric (Curcuma longa L.) powder (T) during storage at 4°C for 20 days. The pH and color values (a and b
values) of sausage containing turmeric powder were significantly higher (P <0.05) than the control for both
uncooked and cooked sausage. The hardness, chewiness, and gumminess of control sausage significantly
changed after 15 days of storage, while the hardness and gumminess of turmeric-supplemented sausages (T)
significantly increased after 5 days (until 15 days) for cooked sausages. The total phenolic content and DPPH
radical scavenging activity of turmeric-supplemented sausages was significantly higher (P <0.01) than the con-
trol for both uncooked and cooked sausage during storage. On the other hand, the acid value of the control
was higher than the turmeric-supplemented sausages and the peroxide value of the control was significantly
higher (P<0.05) than the turmeric-supplemented sausages after 15 days of storage. Microorganism analysis re-
vealed that total plate counts of uncooked and cooked control sausages were significantly higher (P <0.05)
than turmeric-supplemented sausages at 20 days of storage. As a result, sausages prepared with turmeric pow-
der demonstrate antioxidative activity and lipid oxidative stability during storage.

Key words : turmeric (Curcuma longa L.), chicken sausage, cold storage, lipid oxidative stability, anti-
oxidative activity, total plate count
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Table 1, Formula of chicken sausage prepared with tumeric

powder,
Weight (g)
Ingredient
Control Turmeric sausage

Turmeric powder 0 1.89
Olive oil 9.77 9.77
Meat 100 100

Starch 1.0 1.0
Salt 1.6 1.6
Garic 0.6 0.6
Sodium phosphate 0.3 0.3
Pepper 0.25 0.25
Nutmeg 0.05 0.05
Total amount 113.57 115.46
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Table 2, pH of chicken sausage containing turmeric powder during storage at 4°C.

Mean+S.D.
Storage period Uncooked Cooked

(day) Control Turmeric sausage e Control Turmeric sausage tyalue

0 5.89+0.03" 5.9240.12° -2.29 6.03+0.29® 6.14£0.01° —6.08%*

5 6.00£0.04° 6.09+0.03° —3.41% 6.08+0.01° 6.1240.01" —6.26%*

10 5.77+0.04" 5.8740.12° —4.12% 6.0140.02° 6.10£0.01 —7.03%*

15 5.76+0.02" 5.70+0.03" 3.53 6.07+0.02" 6.10£0.01° —3.16%

20 5.88+0.01° 5.8520.16" 68.00%*+ 6.15:0,01° 6.17+0.02° -1.60
F-value 37.93#%+ 306.60%** 26.15%%% 20.97%%*

a, b oc d e

*P <0.05, **P<0.01, ***P <0.001

Different superscripts within a column represent significant difference (P <0.05) by Duncan's multiple range test
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Table 3, Change in color (L, a, b) of chicken sausage containing

turmeric powder during storage at 4°C,

Mean*S.D,
Color Storage period Uncooked t-value Cooked t-value
(day) Control Turmeric sausage Control Turmeric sausage
0 54.6142.43° 54.63+0.33" -0.02 64.31£2.82° 64.99+3.26" 027
5 50.1943.10° 55.48+0.50" —2.92% 67.68+0.74° 65.4440.48" 442%
L 10 52.6542.65° 57.9340.91° —-3.26* 68.45+0.06° 64.14+0.18° 40.26%**
15 54.3141.41° 54.24+1.74° 0.05 68.45£0.16° 67.2242.02° 1.05
20 54.23+0.82° 56.14£0.29° —381* 72.5041.02° 72.5041.02° 0.00
F-value 2.03 7.38%+ 13.33%* 10.50%*
0 1.54+0.30° 331£0.25° —17.90%* —0.75£0.19° —3.67+0.39° 11.82%xx
5 0.66+0.13" 1.90+0.06° —15.03%%* —0.59+0.07" —4.7340.24" 29.12%%x
a 10 1.29+0.19™ 2524033 —5.54%% —0.88+0.03° —5.03+0.34" 21.20%%*
15 1.58+0.22° 3.26+0.18° —10.27%* —0.76+0.10" —5.3840.51° 15.45%x
20 0.94£0.47° 3.3240.10° —8.50%* —0.48+0.13° —4.67+0.13° 39.66%**
F-value 5.66* 27.96%* 5.34% 10.28%*
0 11.87+1.23% 41.71+7.69" —6.63%* 10.67+0.62° 41184247 —20.78%**
5 9.2240.16° 41.62+7.16° —7.84%* 10.14£0.27° 4778+097°  —64.56%*
b 10 10.22+1.76® 41.4843.32° —14.40%%x 10.45+0.07° 46.40£1.66°  —37.55%%*
15 11.3120.52% 40.07+6.70° —7A41%* 10.4720.43* 45.67+027°  —120.70%**
20 12.58+0.27° 37.70+1.95" —22.09%* 11.47£0.20° 40.98+021°  —176.71%**
F-value 537* 0.26 5.56% 14,82
a, b, ¢

*P<0.05, **P<0.01, ***P <(.001
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Table 4, Change in texture of cooked chicken sausage containing turmeric powder during storage at 4°C.
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Mean£S.D,
Texture Storage period (day) Cooked t-value
Control Turmeric sausage

0 2,862.87+679.19" 4,087.70£1,229.62°" —1.51

5 3,217.87+680.55" 5,667.20+368.75" —5.48%*
Hardness (Dyne/cm’) 10 3,419.53£160.37" 5,786.17£25.90" —25.23%**

15 2,901.10+£237.58" 5,440.90+438.90" —8.81%*

20 5,021.43+518.09° 4,174.80£228.75" 2.59
F-value 9.31%* 5.48*

0 7.67£1.92° 7.62£1.58" 0.03

5 8.42£0.26" 7.83£1.07° 0.93
Springiness (%) 10 8.24+0.69" 7.940.15" 0.74

15 8.2140.16" 5.19£2.96" 1.76

20 6.82+1.66" 8.25+0.87" —1.31
F-value 091 1.74

0 19,643.80+6,670.26" 26,576.86+6,616.24" —128

5 23,682.51+3,737.12° 38,504.41+5,048.87" —4.09*
Chewiness (g) 10 24,210.40+1,202.06° 39,722.96+684.15" —19.43%**

15 18,711.11%10,353.10" 24,346.86+13,973.86" —1.56

20 28,590.44+6,401.82" 29,091.84+5,598.12° —0.10
F-value 4.11% 2.50

0 2,576.85+£583.74" 3,577.30+994.88" —1.50

5 2,823.45+£522.05" 4923.33+255.74° —6.26%*
Gumminess (g) 10 2,943.65+120.33" 4,999.1125.09° —28.96%**

15 2,643.85£159.46" 4,742.86+341.65° —9.64%*

20 4,464.321210,59b 3,601.72+189.58" 5.27%*
F-value 13.14** 6.39%*

0 0.90+0.04" 0.88+0.03" 0.88

5 0.88+0.03" 0.87£0.02° 0.55
Cohesiveness (%) 10 0.86=0.01° 0.87+0.01" -1.00

15 0.91£0.05" 0.87+0.01° 1.32

20 0.87+0.01° 0.86+0.01° 0.45
F-value 1.59 0.51

® Different superscripts within a column represent significant difference (P<<0.05) by Duncan's multiple range test

*P <0.05, **P<0.01, ***P <0.001
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Table 5, Change in total phenolic content of chicken sausage containing turmeric powder during storage at 4°C,

Mean®S.D,
Uncooked Cooked
Storage period T i t-value T i t-value
(day) COl‘ltI‘Ol m / urmeric sausage a3 Control m urmeric sausage 2
(mg/g) (mge) (mg/g) (mg/e)
0 0.620.08" 0.95+0.04° —5.87%* 0.62+0.05" 1.07+0.11° —6.56%*
5 0.7340.12" 1.20+0.06° —5.89%* 0.67+0.05" 1.01£0.02° —8.23%*
10 0.89:0.06" 1.20£0.11° —7.39%* 0.70+0.07° 0.970.03" —7.54%%
15 0.82+0.17" 1.42+0.09° —343* 0.50+0.08" 0.810.04" —6.30%*
20 0.890.03" 1.4320.00° —30.36%** 0.46+0.01° 0.96+0.01° —59.03%k*
F-value 342 23.90%* 11.02%% 9.96%*
a, b, ¢

*P <0.05, **P<0.01, ***P <0.001

Different superscripts within a column represent significant difference (P <0.05) by Duncan's multiple range test

Table 6, Change in DPPH radical scavenging activity of chicken sausage containing turmeric powder during storage at 4°C,

MeanxS.D,
Storage period Uncooked value Cooked value
(day) Control (%)  Turmeric sausage (%) Control (%)  Turmeric sausage (%)
0 18.24+0.32° 66.70+0.74° —104.00%** 26.08+0.62° 51.3240.30° —63.07%¢*
5 16.58+1.14" 65.21+0.84° —59 35w+ 14.070.62" 54.20+0.28° —101.83%**
10 15.92+1.92° 68.55+0.12° —4735%%% 19.1040.01° 52.51+033" —177.84%%*
15 18.39+1.61° 65.92+0.82° — 45697+ 17.49+1.07° 52.64+2.93" —19.5] %%
20 13.88+2.37° 62.54+1.18" —31.83%x+ 13.88+2.24° 43.54+0.32° —22.71%kx
F-value 3.88* 2177k 53.49%x+ 29.66%+*

> © Different superscripts within a column represent significant difference (P <<0.05) by Duncan's multiple range test

*P<0.05, ***P<0.001
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Table 7. Change in acid value of chicken sausage containing turmeric powder during storage at 4°C,

MeanxS D,
Uncooked Cooked
Storage period - -
(day) Control Turmeric sausage t-value Control Turmeric sausage t-value
(KOH mg/g) (KOH mg/g) (KOH mg/g) (KOH mg/g)
0 0.83+0.57" 0.58+0.03" 5.59* 0.92+0.13° 0.59+0.03" 3.35
5 0.96+0.09" 0.70£0.20° 1.65 1.26+0.08" 0.78+0.04° 7.46*
10 1.53+0.18° 1.17+0.06" 271 1.40+0.18 1.0440.03° 2.74
15 1.90+0.28° 1.62+0.16° 124 1.71£0.01° 1.390.06 7.76*
20 2.4140.22° 1.9340.13° 2.64 1.84+0.02° 1.570.11° 3.26
F-value 25.20%* 38.00%* 22.50** 88.95%**
0o & ¢ Different superscripts within a column represent significant difference (P<0.05) by Duncan's multiple range test
*P <0.05, **P<0.01, ***P<0.001
Table 8, Change in peroxide value of chicken sausage containing turmeric powder during storage at 4°C,
MeanS D,
Uncooked Cooked
Storage period
(day) Control Turmeric sausage t-value Control Turmeric sausage t-value
(meg/kg) (meq/kg) (meg/kg) (meg/kg)
0 4.06+0.08" 3.86+0.30" 0.92 4.57+0.09° 4.46+0.06" 1.38
5 43740.19™ 3.91£0.11° 2.98 4.64+0.02" 4.51£0.01° 8.22%
10 4.53£0.29" 3.88+0.01° 3.14 4.68+0.05™ 4.54+0.01° 3.96
15 4.94+0.12° 4.18+0.01" 8.82% 4.7340.03™ 4.6120.02% 5.00%
20 5.70+0.00" 4.58+0.09" 17.31%* 4.80+0.01° 4.65+0.04° 4.74%
F-value 28.25%* 8.36* 6.51* 10.53*

& ¢ 4 Different superscripts within a column represent significant difference (P <<0.05) by Duncan's multiple range test

*P<0.05, **P<0.01

Table 9, Change in total plate counts (log CFU/g) of chicken sausage containing turmeric powder during storage at 4°C,

MeantSD.
i Uncooked Cooked

Stora(g;ayp)emd Control Turmeric sausage e Control Turmeric sausage e
0 4.9020.18" 4.97+0.16™ —0.51 2.4240.16" 2.45%0.11° =0.25
5 511022 4.85+0.00" 1.65 2.20+0.59" 2.17+0.25 0.07
10 5.12£0.25% 4.910.03" 1.64 236+0.09" 2.430.70° —0.14
15 5.39:0.04" 5.230.04° 3.97 3.300.23" 2.89+0.22° 181

20 5.65+0.07° 5.1740.13% 4.66* 4.26:0.04° 3.52+0.08" 11.31%*

F-value 6.60* 4.67* 17.36** 4.56

® ® ¢ Different superscripts within a column represent significant difference (P <<0.05) by Duncan's multiple range test
*P <0.05, **P<0.01
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