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Shelf-life Extension of Noodle and Rice Cake by the Addition of Plantain
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Abstract

Dried plantain (Plantago asiatica L.) was evaluated as a natural food preservative. The methanol extract of
dried plantain at tae concentration of 2,000 ug/ml! completely inhibited the growth of B. subtilis, L.
monocytogenes and V. parahaemolyticus. When the extract was added to noodles and rice cakes at the

concentration of 1,

3 or 5%, less microbial growth was observed compared with the control group. While the

noodles with 1% plautain extract were evaluated favorable in terms of color, chewiness and overall guality, 3%
addition of the extract gave the best score for rice cakes.
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Dried and powdered samples |

Take into a 2,000 m!/ Erlenmeyer flask attached
a reflux condenser and add methanol

Extract on water bath for 3 hrs at 80°C
Filter through cheese cloth

Repeat the above procedure three times
and combine the filtrates

!

Concentrate using a vacuum rotary evaporator at 60°C

\ Methanol extract l

Fig. 1. Extraction of antimicrobial substances from
plantain using methanol as a solvent.

Dissolve 1 g of extract in methanol (10 ml)

Transfer to each liquid media at
various concentration

Inoculate 100 p! of suspension of
the test microorganisms

Shake vigorously

Incubate for 24 hrs at 37°C

!

Measure the optical density at 660 nm

Fig. 2. Procedure for assay of antimicrobial activity of
methanol extracts from plantain.
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Table 1. Formulas for the addition of plantain powder
to noodle preparations

Amount of powder (%)

Ingredient
0 1 3 5
Flours (g) 200 198 194 190
Plantain (g) 0 2 6 10
Salt (g) 10 10 10 10
Water (40°C) (m/)) 90 90 90 90

Add ;;Llantain
Mix well
Add aqueous sodium chloride solution
Dough for 5 min

l
Age for 1hr at 28°C
!

Fig. 3. Preparation of noodle added with powder of
plantain.

Table 2. Formulas for the addition of plantain powder
to rice cake preparations

Amount of powder (%)

Ingredient
0 1 3 5
Rice Flour (g) 200 198 194 190
Plantain (g) 0 2 6 10
Sugar (g) 20 20 20 20
Salt (g) 1 1 1 1
Water (m/) 20 20 20 20

Polished rice

!
Soakingifor 1 hr
Milling
Adding with powder of plantain

l

Mixing
|

Sieving

Steaming for 30 min

!
Cutting (size: 30X 30x 15 mm)
l

Fig. 4. Preparation of rice cake added with powder of
plantain.
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Sample (20 g)
!
Blend in 18C'm! of sterile water
Transfer 1 m/ of dilated sample to a petri-dish

Aseptically pour melted nutrient agar into
the above petri-dish

Swirl the petri-dish to mix the sample
with the agar

Incubate for 24 hrs at 37°C

Count the colonies on each plate

Fig. 5. Procedure for viable plate count.
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Table 3. Antimicrobial activity of the extract from plantain on the growth of microorganisms

Inhibition of growth (%)

Conc.
(ng/mi) B. subtilis L. monocytogenes S. aureus E. coli V. parahaemolyticus
500 88.12 33.84 85.63 12.26 88.06
1,000 91.14 89.48 90.36 65.46 96.04
1,500 96.6¢ 93.38 92.80 88.13 99.37
2,000 100.0 99.50 98.67 90.50 100.00
gz ek3R] A 159 Al 1 5(1999) -70-
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Table 4. Effect of plantain on the total bacteria count
in noodle during storage at 18°C

Amount of plantain added (%)

Storage
Time (hrs) o 1 3 5
0 9.7x 10 38X10° 20x10° 1.0x10°
24 30x10°  40x10° 20x10° 7.0x10°
48 6.0x10* 20x10* 19x10° 20x10°
72 81x10° 6.0x10° 32x10* 1.3x10

Table 5. Effect of plantain on the total bacteria count
in rice cake during storage at 18°C

Storage ‘Amount of plantain added (%)
Time (hrs) 0 1 3 5
0 32x100  1.0x10 0 0
24 20x10°  4.0x10° 1.0x10° 4.0x10
48 1.5%x10*  4.0x10° 2.0x10° 2.0x10°
2 70%x10°  30x10° 1.0x10° 1.0x10°
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Table 6. Sensory evaluation of plantain noodle

_71_

Amount of plantain added (%)

Item
0 1 3 5

Color 4.0°*+0.00 4.8°+1.64 4.6°+2.07 2.8+1.64
Flavor 4.0° +£0.00 3.8°+1.30 4.0°+1.58 2.8°+1.48
Chewiness 3.6" +0.55 5.6°+0.89 4.8°+0.45 2.2°+0.45
Moistness  4.0° +£0.00 4.4°+1.34 48+1.79 3.8'+1.79
Overall 4.0° £0.00 4.6°'+1.52 44°+1.95 2.2°+0.45
quality

**IMeans with different letters within a same row are sig-
nificantly different from each other at P<0.05.
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Table 7. Sensory evaluation of plantain rice cake
Amount of plantain added (%)

Item
0 1 3 5

Color 4.0*+0.00 4.6"+1.10 6.0°+0.00 3.8 +1.79
Flavor 4.0° £0.00 4.6°+1.14 5.6°1+0.55 5.2%+0.45
Chewiness 4.0° £0.00 5.4" +0.55 6.6°+0.55 4.4*+1.52
Moistness  3.0° £0.45 5.0° £0.00 5.4°+0.90 3.2° +1.10
Overall 3.8° +0.45 5.6° +0.55 6.6°+0.55 4.2° +1.79
quality
**Means with different letters within a same row are sig-

nificantly different from each other at P<0.05.
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