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Effects of the Extract of Bamboo (Sasa borealis) Leaves on
the Physical and Sensory Characteristics of Cooked Rice

Yeon-0Ok Park and Hyeon-Sook Lim'

Dept. of Food and Nutrition, Chonnam National University, Guwangju 500-757, Korea

Abstract

Sasa borealis (bamboo) is a perennial medicinal plant and its leaves are utilized widely in Korea. In this
study, effects of bamboo leaves (Sasa borealis) extract on the physical, textural, and sensory characteristics
of cooked rice were examined. Four kinds of cooked rice were prepared with 0.0% (control), 0.2%, 0.3% or
0.4% of the extract (w/w). Moisture content of the cooked rice decreased with increasing amounts of extract.
Color of the cooked rice was darkened gradually with increasing amounts of extract and appeared yellowish-
brown. Among the four textural properties, only hardness increased significantly by the addition of the extract.
Sensory evaluation was significantly different in terms of unique rice flavor, bamboo flavor, color, unique
rice taste, bamboo taste, viscosity, hardness, adhesiveness, and coarseness among the control group and the
group with 0.2%, 0.3%, and 0.4% of the extract; however, overall acceptancy was not significantly different
among the four groups. In conclusion, concerning overall sensory evaluation, cooked rice with 0.2% bamboo

leaves (Sasa borealis) extract showed the best result.
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Wash and steam Sasa borealis leaves on 100°C for 30 min

{2
Dry Sasa borealis on 30°C for 30 hrs and
make powder using a mill

Extract using an extractor 93°C for 20 hrs
with water (1:20. wt/wt)
N3

Filter through cheese clothes

\

Concentrate using a vacuum evaporator

U
Freeze-dry using a lyophilizer

Water extract of Sasa borealis bamboo leaves

Fig. 1. Flow diagram of extraction procedures of Sasa
borealis bamboo leaves with water.
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Table 1. Instrumental condition of the rheometer

Condition

Max 2 kg
1.5 mm

60 m/m
20.0 mm

Measurement

Mode 21

R/H Real

P/T Press
Adapter diameter
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Table 2. Moisture contents of the four kinds of cooked rice

Table 3. Color of the four kinds of cooked rice

Extract Extract Extract Extract Extract Extract Extract Extract
0.0% 0.2% 0.3% 0.4% 0.0% 0.2% 0.3% 0.4%
Moisture 60.9+20° 583%05° 57.6%£04° 563+1.3° L 74.6i1.3: 718+1.9° 71.8i1.6: 70.3+1.0°
c a
Values are means=+SD of four replicates. Values with different a -18f O'Zd 21 O'IC 18+ O.Zb "4+ 023
b 3506 11.2+1.1 126+1.0 13.6+1.3

superscript letters are significantly different (p<0.05) by
ANOVA with Tukey's test.
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Table 4. Textural properties of the four kinds of cooked rice

Extract 0.09% Extract 0.2% Extract 0.3% Extract 0.4%
Hardness 2857.7+707.2° 3362.5+1499.9™ 4402.3+1387.1° 4741.8+1631.2°
Adhesiveness -408+9.6 -41.3+29 -49.3+10.2 -494+85
Cohesiveness 325.0£153.3 252.1£135.4 309.6+124.4 223.11£109.2
Springness 101.7+36 100.1x44 1045x49 1009x6.3

Values are means+SD of four replicates. Values with different superscript letters within a row are significantly different (p<0.05)
by ANOVA with Tukey’s test.
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Table 5. Sensory evaluation of the four kinds of cooked rice

Extract 0.0% Extract 0.2% Extract 0.3% Extract 0.4%
Flavor Unique rice flavor 47+1.9% 48+12° 42+16% 37+13°
Bamboo flavor 1.2+0.4° 45+15° 57+15° 6.7+1.4°
Taste Unique rice taste 56+1.6° 46+1.3° 40+13° 39+1.3¢
Bamboo taste 1.4+09° 42+15° 53x16° 6.7+£1.2°
Gloss 54+15 56*12 60*1.0 62%1.13
Appearance ) 20+1.4° 45+11° 58+11° 6.8+0.9°
Hardness 43+1.4° 48%14° 52+13° 54+16°
Adhesiveness 44+15° 5A4%1.4° 56+15° 6.1+15°
Cohesiveness 47+1.3 49+16 54+12 56*+15
Texture Springness 48*15 47+16 52%17 53%19
Viscosity 46=*1.7° 53*15° 56+1.3° 59+16°
Gummness 49%*16 49+14 56+14 5.4+1.4
Chewiness 48+16 51+1.2 "58+09 53+17
Coarseness 20+1.49 3717 41+13° 51%+39°
Overall quality 53+1.2 52+13 51+12 55%15

Values are means+SD of four replicates. Values with different superscript letters within a-row are significantly different (p<0.05)
by ANOVA with Tukey’s test.
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Table 6. Pearson correlation coeff1c1ents between bamboo flavor and bamboo taste and sensory evaluation characteristics
of the cooked rice

Unique Unique

Viscos— Hard- Cohesive~- Spring- Adhesive- Gummne Chewi- Coarse- Overall

rice rice  Gloss Color .
taste  flavor ity ness ness ness ness sS ness ness quality
Bg‘:fgf —420" -176 259 836 410" 371t 3207 253" 344" 313" 109 429" -.007
Bi‘:sﬂtfo _300™ -293° 268" 8077 3607 410 400" 205 404 388™ 273 367" 067

“p<0.05, “"p<0.01.
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Table 7. Preference of the four kinds of cooked rice

Extract 0.0% Extract 0.2% Extract 0.3% Extract 0.4%
Flavor 59+13° 41+1.7° 37+2.0% 33+19°
Gloss 73x16° 59+15% 58+17° 5718
Color 57+15 40+1.8° 42+19° 39+19°
Taste 61+1.4° 43+19° 44+18° 40+17°
Viscosity 65+1.4° 58+16° 57+1.8° 58+1.8°
Hardness 63*15 59+15 58*1.7 57+17
Coarseness 71+06° 62+19° 59+1.9° 5.7+22°
Overall acceptability 6.4+1.4° 47+16° 43+18" 41+1.7°

Values are means = SD of four replicates. Values with different superscript letters within a row are significantly different (p<0.05)
by ANOVA with Tukey's test.
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