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Abstract

Mulberry Leaf (Morus-alba) is effective on reducing blood sugar increase and cholesterol in the
blood. The objective of this study is to elucidate the sensory and physicochemical attributes of
Mulberry Leaf Boogag with different amounts of glutinous rice paste and ginger juice. Mulberry
Leaf Boogag, steamed for 90 seconds, was made by puffing the glutinous rice paste and ginger
juice. The ratio of glutinous rice paste is made of a double, quintuple, and octuple proportion of
water to the weight of the glutinous rice paste. The ratio of ginger juice is at a rate of one, three
and five percent. According to the sensory evaluation, hardness and crispiness increased as the
glutinous rice paste did, and ginger flavor, bitterness and sourness increased as the ginger juice did.
Optimal conditions{p<0.05) were set when the value of hardness was more than five, and the value
of bitterness and bitingness, lower than five. The optimal condition of Mulberry Leaf Boogag was
established when the ratio of water to glutinous rice paste was 5.5, and in addition, 3.75 percent of
ginger juice must be in proportion.
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<Table 1> Formula for Mulberry Leaf Boogags
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1) * 1 % of Total(Glutinous rice flour and Water) weight
2) * 1,3, 5 % of Total(Glutinous rice flour and Water) weight

Material
|
Washing(x 3)
!

steaming Mulberry Leaves for 90 sec.

l

Dewatering

l
Coating with glutinous rice paste
l
Drying
(at room temperature, for 1 day)

!
Hot air drying, at 40°C, for 1hour
|
Dried Boogag

!
Puffing

l
Puffied Boogag

(Microwave : Samsung Co., strong-power, for 45sec)

<Fig. 1> Processing method of Boogag.
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<Table 2> Texture Analyser condition for Mulberry Leaf Boogags
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<Table 3> Flavonoids contents based on Treatment
conditions of Mulberry Leafs

Treatment of Mulberry Leaf Flavonoids contents (g)
Fresh 22.8
Boiling 11.1
Steaming 2.1
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Steaming time (min)
<Fig. 2> Thermal inactivation of Mulberry Leaf peroxdase
during steaming
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<Table 4> Analysis of variance table for the sensory Attributes of Mulberry Leaf Boogags

HDY Water/Glutinous rice ratio 2 33.93
Ginger juice 2 0.063
P Water/Glutinous rice ratio 2 37.32 0.0061**
Ginger juice 2 0.179 0.9530
GF Water/Glutinous rice ratio 2 0.679 0.6189
Ginger juice 2 34.534 0.0027%*
BI Water/Glutinous rice ratio 2 15.84 0.0521
Ginger juice 2 3.65 0.3470
BT Water/Glutinous rice ratio 2 2.11 0.2108
Ginger juice 2 29.331 0.0028**
PE ‘Water/Glutinous rice ratio 2 44178 0.0006***
Ginger juice 2 0.231 0.7768

1) HD: hardness, CP: crispness, GF: ginger flavor, BIL: bitterness, BT: bite, PF: puffiness

2) *, *¥* *%k significant at p<0.03, p<0.01 and p<0.001, respectively
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<Table 5> The effects of various concentration of Water/Glutinous rice ratio and Ginger juice on sensory Attributes of Mulberry Leaf Boogags

Water/Glutinous rice ratio | - Ginger juice(%) DY CP GF BI BT PF
1 7.125° 7.125° 2.875de 7.00° 3.25° 725
2 3 7.25° 7375 550 7.25° 537° 775
5 7.625° 6.50% 7,625 7.25° 7.875° 7.875%
1 5.375b 5.875% 2375 275 3.000° 5.25°
5 3 5.00b 5250 4,50 4.00° 3.875¢ 43750
5 4.875b 6.00° 775 6.125° 7.125°% 5.125°
1 2.50¢ 275¢ 2375° 6.125% 3.25° 2.125¢
8 3 275¢ 2.50° 5.50% 6.125° 5.625° 2.50°¢
5 2.50¢ 2,625 6.625% 7.00° 7.625° 2,00°
1) HD: hardness, CP: crispness, GF: ginger flavor, BI: bitterness, BT: bite, PF: puffiness
2) Means with the same letter in the same column are not significantly different (Tukey Test, p<0.05)
<Table 6> Analysis of variance table for the response surface model
. Regressmn .l i DF Sum of squares
o ' W | cp GF BI BT PF
Model 13 | 273.885%* | 257.152% | 200.828%%% | 143.619%*x | 265764%%* | 365452%**
Linear 2 33,84 14.33* 34,82 4219% 28.71 1% 44 034
Quadratic 2 0.027 24.33%* 0.250 16.067%* 3.157* 0.111
Crossprodeuct 0.063 0.016 0.062 0.098 0.015 0.141
Residual Total Error 58 26.115 59.959 70.158 79.256 42681 36.048
% Variability
explained(®) 98.89 9443 96.24 86.11 96.43 98.18

1) HD: hardness, CP: crispness, GF: ginger flavor, BI: bitterness, BT: bite, PF: puffiness

2) *, *k sk gionificant at p<0.05, p<0.01 and p<0.001, respectively

3. Ol3tety £

1) Flavonoids &%

Bl Bztel Flavonoids £4 A=
2o}, Flavonoids¥ 82 34715
o] ZB5E Zrlagth ok FAEL L7 W
KB e FARAS] Bl PAY BT A
Zaste gal 29 PAE golAy] Wi uehd
A%z BREt A2E AN dEidE 24D
AL Wol ekgkek

{Table 7>3} 7+
FAlol the B v&

e

r

2) Texture 3

AzE 2Y FZ9 texture —2— &A% A7+ (Tabe
3 Aokth AxnE FAVIETAC g o v
ety FoAQ ZolE B, AT FAC
B9 u|go| Z7IEFE TAFAY. ol FeHA

Az} ARt} A7}E Arbgd WE fod Zo)

IN J}mm

<Table 7> Flavonoids of Mulberry Leaf Boogags added
Water/Glutinous rice ratio and Ginger juice”

Water/Glutinous rice tatio

Ginger juice(%)

Flavonoids(mg/100g)

jons

0.57°%
0.40°
0.50%

0.70%
0.77°
0.63b4

L k= n LY = n W

1.00*
1.06%
1.03*

1) Means of 3 repeated measurements

Means with the same letter in the same column are not

significantly different (Tukey Test, p<0.05)
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<Table 8> The effects of varions amount Water/Glutinous rice ratio
& Ginger juice on texture of Mulberry Leaf Boogags"

Water/Gluti ing s
alerfunons : | Fracturability:
rice ratio uice( % e o

1 22557 95.92°
2 3 201.86® 95.30°
5 182.66° 92.96
1 143.07° 81.49%
5 3 131.03¢ 72.67°
5 112.52¢ 70.28
1 57.974 45.50°
8 3 51.694 45.03°
5 49.13¢ 44.50°

1) Means of 3 repeated measurements
Means with the same letter in the same column are not
significantly different (Tukey Test, p<0.05)
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<Fig. 3> Acceptability scores for sensory attributes of Mulberry Leaf Boogags



<Table 9> Contents"* of composition of Mulberry Leaf
Boogags at optimum condition

i - Content
Moisture(%) 627
Crude protain(%) 19.54
Crude fat(%) 2.67
Carbohydrate(%) 40.87
Ash(%) 495
Total dietary fiber(%) 11.1
insoluble dietary fiber(%) 11.0
soluble dietary fiber(%) 0.1
Flavonoids(mg/100g) 0.8

1) * Values are means of duplications. (%, dry weight basis)
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