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ABSTRACT

This study was carried out to investigate the effects of addition of citron peel powder(0.3%, 0.6%, 0.9%) on
the quality characteristics of emulsion-type sausages. The pH, color, TBARS, residual nitrite content and tex-
tural properties were evaluated. The pH values of sausage containing citron peel powder were significantly(P <
0.05) lower compared to those for control. The CIE L™ and a  values of sausage containing citron peel pow-
der tended to similar to control, but the CIE b" values were significantly(P <0.05) higher in the sausage con-
taining citron peel powder. The TBARS values of sausage containing 0.9% citron peel powder were sig-
nificantly(P < 0.05) lower than those of control at 20, 40 and 60 days of storage. The residual nitrite content
of sausage containing citron peel powder were significantly(P < 0.05) lower compared to control. The hardness
values of sausage containing citron peel powder were significantly( P <0.05) higher than those of control, but
the cohesiveness, springiness and gumminess were significantly(P < 0.05) lower in the sausage containing citron
peel powder.

(Key words : Citron peel powder, Quality characteristics, TBARS, Emulsion-type sausage)
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Table 1. pH and color of citron peel powder
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Table 2. Formula of emulsion-type sausage

Material Pork lean meat
2
. Chopper
Chopping (5mm plate)
2
Emulsifyin Silent cutter
9 Additive agents
4
Stuffing (Cellulose casing)
4
. Smoking house
Cooking | (70°C/40min, 80°C/40min)
2
Chilling Temprature
2
Low temperature incubator
Storage 4+1 C)

Fig. 1. The manufacturing process of emul-
sion type sausage.
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Treatment” (%)

Ingredients
C T1 T2 T3

Pork lean meat 72.8 72.8 72.8 72.8
Pork fat 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8
NPS? 14 14 14 14
Phosphate 0.24 0.24 0.24 0.24
Sugar 0.5 0.5 0.5 0.5
MSG 0.06 0.06 0.06 0.06
Citron peel powder 0.3 0.6 0.9
Total 100 100.3 100.6 100.9

Y Control : Commercial emulsion-type suasage, Treat 1:0.3% Citron peel powder added on total content, Treat 2:
0.6% Citron peel powder added on total content, Treat 3:0.9% Citron peel powder added on total content.

2 NPS(NaCl : NaNOz) =99 : 1.
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Fig. 2. Cadmium cotumn for reduction of ni-
trate to nitrite.
1. Glass column(i. d. 12mm)
2. Metallic cadmium(7cm in height)
3. Sea sand(1cm in height)
4. Glass wool(1cm in height)
5. 25ml reservoir
6, Capillary tube(i. d. 0.4mm)
7. Capillary tube(i. d. 2mm)
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Table 3. pH values of emulsified-sausage containing citron peel powder

Treatment” Storage(day)
1 20 40 60
C 5.96 + 0.00* 5.93 +0.01™ 6.06 + 0.00™" 6.29 +0.01*
T1 5.94 + 0.00% 5.91 + 0.00™ 5.99 + 0.00%° 6.28 +0.01*
T2 5.93 + 0.00% 5.89 +0.01* 5.99 +0.01%° 6.25 +0.01%
T3 5.92 +0.01 5.89 + 0.03"° 5.97 +0.01° 6.18 + 0.01%
A€ Means in the same column with different superscripts differ(p < 0.05).
*d Means in the same row with different superscripts differ(p < 0.05).
Mean + standard error.
Y Treatments are the same as in Table 2.
Table 4. Color values of emulsified-sausage containing citron peel powder
Treatment”
c T1 T2 T3
CIE L* 74.98 +0.08" 74.97 +0.16" 74.35 +0.12° 7455 +0.10°
a* 8.39 +0.11"® 8.29 +0.10™® 8.49 +0.08" 8.19 + 0.08°
b* 11.15 + 0.05° 11.85+0.07° 12.77 £0.07° 13.45+0.07"

A€ Means in the same row with different superscripts differ(p < 0.05).

Mean * standard error.

Y Treatments are the same as in Table 2.
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Table 5. TBARS values of emulsified-sausage containing citron peel powder )

(Unit : mg/MAkg)
L Storage(day)
Treatment”
1 20 40 60

C 0.58 +0.05° 1.26 +0.02™" 1.47 +0.01% 1.55+0.01*

T1 0.58 + 0.04° 1.24 +0.00"" 1.39 + 0.08"° 1.54 +0.02

T2 0.57 +0.03" 1.22 +0.02°5 1.37 £ 0.04° 1.49 +0.02°%

T3 0.57 +0.02° 1.16 +0.04% 1.28 +0.04% 1.44 +0.04%

A8 Means in the same column with different superscripts differ(p < 0.05).
*d Means in the same row with different superscripts differ(p < 0.05).

Mean = standard error.
Y Treatments are the same as in Table 2.
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Table 6. Residual nitrite content of emulsified-sausage containing citron peel powder

(Unit : mg/kg)

Treatment” Storage(dy)
1 20 40 60
C 12.48 +0.07" 10.84 +0.07" 5.91 + 007" 3.23+0.02
T1 11.32 +0.00% 9.92+0.01% 5.23 +0.01% 3.22 +0.00™
T2 10.93 +0.01% 8.06 +0.03% 4,02 +0.01% 3.22 +0.01"
T3 10.12 + 0.00™ 7.24+0.01™ 3.55 +0.01™ 2.62+0.01%

AP Means in the same column with different superscripts differ(p < 0.05).
*d Means in the same row with different superscripts differ(p < 0.05).

Mean + standard error.
Y Treatments are the same as in Table 2.
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Table 7. Textural properties of emulsified-sausage containing citron peel powder
Treatment”

Item

C T1 T2 T3
Hardness (kg) 759.51 + 8.36° 858.56 +5.17° 917.40 + 1.07° 943.20 + 11.88"
Cohesiveness (%) 66.23 +1.16" 55.52 +0.10° 4562 +1.83° 4436+ 152°
Springiness (%) 98.20 + 0.62" 86.85+1.82° 76.03+1.73° 70.36 + 3.08°
Gumminess (g) 109.30 + 8.10" 92.08 +1.03° 76.39 + 2.02° 7091+ 0.18°

AP Means in the same row with different superscripts differ(p < 0.05).

Mean # standard error.
Y Treatments are the same as in Table 2.
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