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ABSTRACT

This study was performed to determine the quality characteristics and shelf-life of low-fat

boiled or smoked sausages containing oven-dried jujube powder at 0.5 and 1.0%. The addition

of jujube powder changed the color to be brighter and more yellow during storage (P<0.05).

The low-fat boiled sausages with 1% jujube powder were lower cooking loss than the control

sausage or 0.5% jejube sausage (p<0.05), and hardness of low-fat smoked sausages with 0.5%
jujube powder were higher than the control sausage (p<0.05). Low-fat sausages did not show

any interaction between days and treatments in most parameters (p>0.05). Jujube powder (1%)

increased the total plate counts of the low-fat boiled sausages, however, the microbial counts

in the smoked sausage were not affected by the jujube powder. Thus, the incorporation of

jujube powder into the low-fat sausage mixture affected differently depending on the cooking

method, however, the jejube powder changed the color of the sausage, regardless of the

cooking method.
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Table 1. The formulation for the manufacture of low-fat sausages with jujube podwer.

Treatments"
Ingredientsz)

CTL TRT 1 TRT 2
1. Meat 60.0 60.0 60.0
2. Water 31.0 31.0 31.0
1) Ice water 25.0 25.0 25.0
2) Hydrate water (SPI) 6.00 6.00 6.00
3. NMI 7.50 7.50 7.50
1) Salt 1.30 1.30 1.30
2) STPP 0.40 0.40 0.40
3) Cure blend 0.25 0.25 0.25
4) Sodium erythorbate 0.05 0.05 0.05
5) Sugar 1.00 1.00 1.00
6) Spices 1.00 1.00 1.00
7) Whole-fat dry milk 1.00 1.00 1.00
8) Corn syrup 1.00 1.00 1.00
9) Fat replacer 1.50 1.50 1.50
4. jujube 0.00 0.50 1.00
Total 100.0 100.5 101.0

DTreatment: CTL=Low-fat sausage(LFS) with fat replacer (FR); TRTI1=LFS with FR and 0.5% jujube

powder (JP); TRT2=LFS with FR 1% JP.

2)Ingredients: STPP, sodium tripolyphosphate; S.E, sodium erythorbate; NFDM, non-fat dry milk; fat

replacers, soy protein isolate.
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(7) Thiobarbituric acid reactive substances (TBARS)
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Table 2. Qquality characteristical of the low-fat boiled sausage with jujube powder.

Zol7t ERFTHp<0.05).

T27} ZH2} 6.19,

GolA AJol7h L] groro]

Treatments

CTL TRTI1 TRT2
pH value 6.1940.04° 6.2340.04° 6.19+0.03°
Hunter L (lightness) 73.8+0.49" 73.4+£0.29" 72.6£0.40"
Hunter a (redness) 11.8+0.52° 11.7+0.36 12.1+1.84°
Hunter b (yellowness) 4.71+0.22° 5.29+0.36" 6.04+0.45*
Moisture(%) 77.6+1.06" 77.7+1.60° 77.9+1.90°
fat(%) 1.65+0.70° 1.79+0.48° 1.81+0.29°
protein(%) 12.1+0.02° 12.8+0.02° 10.5+0.03"
Expressiblemoisture(%) 27.2+3.57° 25.8+0.18" 29.842.22°
Cooking loss 6.19+0.11° 5.28+0.27" 4.65+0.47°
Hardness(gf) 5973+1254° 6509+621° 6499+264"
Springy(mm) 6.38+0.22° 6.49+0.08" 6.11£0.23*
Gumminess 59.9£27.3" 56.2+0.52° 29.0+32.0°
Chewiness 382+172° 369+8.41° 340+24.6"
Total bacteria counts
(log cfue) <2.00 <2.00 <2.00
Enterobacteriaceae
(log cfue) <2.00 <2.00 <2.00

Treatments: Low-fat sausage(LFS) without jujube, CTL; LFS with 0.5% jujube powder, TRT1; LFS

with 1% jujube powder, TRT2.
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lipid oxidation (TBARS, MDA mg/kg) and microbial growth

(TPC, VRB, log cfu/g) of boiled sausage with date during refrigerated storage.

Parameters”

pH Hunter L Hunter a Hunter b TBARS TPC VRB
Treatment*days NS NS NS NS NS NS NS
Treatment NS *k NS *ok NS * NS
Days ek ek NS * % ek *
Treatment”
CTL 6.13* 73.0° 1.7 5.00° 0.51°* 3.25 2.52°
TRTI 6.15° 72.5° 11.7° 5.32° 0.50° 3.13° 2.70°
TRT2 6.12° 71.7° 11.7° 5.86° 0.51° 4.10* 2.89°
Days
0 6.20" 73.3° 11.9° 5.34" 0.47° 2.00° 2.00°
14 6.16° 71.9° 1.7 5.62° 0.54* 2.90 2.26
28 6.04° 72.0° 11.3° 5.22° 0.51° 5.59° 3.85°

“IMeans with different superscripts in the same column are not different(p>0.05).
YParameters: Hunter L=Lightness; Hunter a=Redness; Hunter b=Yellowness; TBARS=Thiobarbituric

acid reactive substance; TPC=Total plate count agar; VRB=Violet red bile agar.
ITreatment: CTL=Low-fat sausage(LFS) with fat replacer (FR); TRTI1=LFS with FR and 0.5% jujube

powder (JP); TRT2=LFS with FR 1% JP.

NS=Not significan; "indicates p<0.05; "indicates p<0.001.
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Table 4. Quality characteristical of the low-fat smoked sausage with jujube powder.

Treatments

CTL TRTI1 TRT2
pH value 6.02+0.07" 6.05+0.06" 6.02+0.05%
Hunter L (lightness) 71.4+0.94" 70.9+0.95" 70.2+0.40"
Hunter a (redness) 11.3+0.60° 11.6£0.03" 13.7+1.84°
Hunter b (yellowness) 4.90+0.12° 5.29+0.27% 5.78+0.11*
Moisture(%) 73.740.13* 72.9+0.29" 73.7£0.46"
fat(%) 1.9940.26" 1.96+0.03" 1.86+0.17*
protein(%) 12.1£0.01° 12.8+0.02° 10.5+0.01°
Expressiblemoisture(%) 24.4+1.34 22.0+1.69* 25.242.16
Cooking loss 12.440.15 13.9+1.17° 13.0£0.25°
Hardness(gf) 7870+1042° 10839+267" 9010+406"
Springy(mm) 6.09+0.36" 5.98+0.10" 6.27+0.31°
Gumminess 97.7426.5 95.6+21.8" 84.943.45°
Chewiness 605+109" 536+60.5" 527453.1°
Total bacteria counts
(log cfu/g) <2.00 <2.00 <2.00
Enterobacteriaceae <2.00 <2.00 <2.00

(log cfu/g)

Treatments: Low-fat sausage(LFS) without jujube, CTL; LFS

with 1% jujube powder, TRT2.

with 0.5% jujube powder, TRT1; LFS
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Table 5. pH, Hunter color (L, a and b), lipid oxidation (TBARS, MDA mg/kg) and microbial growth
(TPC, VRB, log cfu/g) of smoked sausage with date during refrigerated storage.

Parameters'’

pH Hunter L Hunter a Hunter b TBARS TPC
Treatment*days NS NS NS NS NS NS
Treatment NS * NS NS NS NS
Days * * NS * NS *
Treatment”
CTL 5.98" 70.9" 11.6" 5.24° 0.59° 228"
TRTI1 5.97° 70.2° 1.7 5.69° 0.57° 2.30°
TRT2 5.95° 69.2° 11.9° 5.93" 0.55° 2.07"
Days
0 6.03" 70.8" 12.2° 532 0.55° 2.00°
14 5.93° 69.6° 1.7 5.86° 0.63" 2.22°
28 5.94° 69.8° 11.3° 5.68" 0.54° 243

“*Means with different superscripts in the same column are not different(p>0.05).

DParameters: Hunter L=Lightness;

Hunter a=Redness;

Hunter b=Yellowness; TBARS=Thiobarbituric

acid reactive substance; TPC=Total plate count agar; VRB=Violet red bile agar.
Treatment: CTL=Low-fat sausage(LFS) with fat replacer (FR); TRT1=LFS with FR and 0.5% jujube

powder (JP); TRT2=LFS with FR 1% JP.

NS=Not significan; "indicates p<0.05;

“indicates p<0.001.
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