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Abstract

Laver-wrapped rice and laver-wrapped rice containing a vinegar blend (vinegar:sugar:water:salt = 5:2:2:1) were
prepared and their degrees of aging from 10 to 30°C, total cell numbers, and total coliforms were examined
and compared. The total cell numbers of the laver-wrapped rice increased to 1 log cfu/g at 36 hours, and the
total cell numbers of the laver-wrapped rice with vinegar had increased to within 48 hours. At 20C for 24 hrs,
the total cell numbers for the laver-wrapped rice had increased to 5 log cfu/g: whereas trhe total cell numbers
of the laver-wrapped rice with vinegar(5ml of vinegar marinade mixed into 100g of steamed rice), stored at the
same conditions had not increased. In the vinegar-marinated rice (2ml/100g rice), microorganisms appeared at
18 hours. However, at the concentration of 5ml/100g of rice, microorganisms were not observed at 24 hours.
Coliforms did not appear in the laver-wrapped rice nor in the laver-wrapped rice with vinegar(prepared at
10m1/100g) until 48 hours. When stored at 10 and 20°C, no microorganisms were found in the laver-wrapped
rice with vinegar until 48 hours, respectively. However, at 30C, microorganisms were observed in the
laver-wrapped rice from 24 hours, and from 48 hours in the laver-wrapped rice with vinegar. These results
suggest that laver-wrapped rice should be consumed within one day. The number of microorganisms inside the
laver-wrapped rice reached 6 log cfu/g by 24 hours, but the increase in the laver-wrapped rice with vinegar was
slower. The aging(% damaged starch) of the laver-wrapped rice with vinegar(5ml/100g the rice) stored at 20°C
was reduced, with 3% damaged starch at 24 hours. Consumer evaluations revealed that the laver-wrapped rice
prepared with Sml of the vinegar blend received higher scores for flavor, taste, texture, and overall acceptance
as compared to the control. In particular, significantly higher scores were given for taste, texture, and overall
acceptability. In summary, the laver-wrapped rice with vinegar had an extended shelf-life(more than 1 day) at
storage temperatures of 20-30°C, as well as reduced retrogradation. In addition, based on consumer evaluations,
adding vinegar to laver-wrapped rice laver is effective for increasing overall acceptability.

Key wards: Laver-wrapped rice, laver-wrapped rice with vinegar, vinegar blend, storage characteristics comparison,
effective for increasing shelf-life
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Fig. 1. Change in Aerobic plate count of Laver-wrapped rice
and Laver-wrapped rice with vinegar which does not
put in the material during storage 2 days.
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Fig. 2. Change in Coliforms of Laver-wrapped rice and
Laver-wrapped rice with vinegar which does not
put in the material during storage 2 days.
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Table 1. Bacterial counts of in the Laver-wrapped rice and
Laver-wrapped rice with vinegar's main ingredients

at the preparation phase

roasted native-laver

not roasted native-laver 1.5x10’ 5.0x10
roasted laver ND* ND
not roasted laver ND ND
blending vinegar ND ND
rice with blending vinegar (Oml) ND ND
rice with blending vinegar (Sml) ND ND
spinach 9.9x10° 1.5x10°
egg 2.6x10°* 1.8x10*
carrot ND ND
japanese pickled radish ND ND
ham ND ND

* . not detected
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Table 2. Sensory evaluation of Laver-wrapped rice and Laver-wrapped rice with vinegar which puts in the materials

Laver-wrapped rice with vinegar

5.6+0.91 5.54+0.67

5.9+1.37 7.0+£1.61 6.8+1.60 7.0£1.34

Laver-wrapped rice 5.4+0.96 5.1£1.19

4.8+0.78 4.5+1.17 4.9+1.37 4.6+0.84

1) Values are meantSD

2) Superscript with the same letter in vertical column of each samples are not significantly different(p<0.05)
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material at 20C during storage 2 days.
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