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Fig. 1. Appearances of the paddy (1), brown rice
(2) and polished rice (3), and their shape (B) puffed
with hot air puffer. A: unpuffed rice B: puffed rice.
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Fig. 2. X-ray diffraction patterns of rice flour.
A, Unpuffed paddy flour; B, Puffed paddy flour; C,
Puffed brown rice flour; D, Puffed polished rice flour.
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Table 1. Analysis of variance of length, width, thickness, length to width ratio and length to thickness ratio

of Brown rice

Variety Length (mm) Width (mm) Thickness (mm) L/W L/T

Shinsun 5.32+ 0.36® 3.05+ 0.44° 2.14+ 0.36° 1.74+ 0.30° 249+ 0.29*
chalbyeo*

Wuonbongol 4.76+ 0.54° 287+ 0.61° 2.12+ 0.22° 1.66+ 0.55% 2.25% 0.25°
chalbyeo* ‘

Hangang 634+ 0.35° 268+ 0.51° 209+ 0.61° 237+ 0.31% 3.03+ 0.35°
chalbyeo*

Mean of Sum 547+ 0.79 2.84+ 045 207+ 0.43 1.95+ 0.45 2.69+ 048

Daecheong 5.55+ 0.64* 2.89+ 0.46° 211+ 0.57 1.92+ 0.522 2.63* 0.55
byeo ’

Jinju 534+ (.73 2.98+ 0.332 2.14+ 0432 1.79+ 0.55? 2.50% 0.55°
byeo

Chilseong 515+ 0.47%® 2.67+ 0.64* 1.93% 0.54° 1.93+ 0.44° 2.67+ 0.45°
byeo

Cheongcheong 6.13+ 0.532 2.80+ 0.53* 2,08+ 0.41° 2.19+ 0.45° 295+ 0.55°
byeo

Mean of Sum 547+ 0.79 287+ 048 212+ 0.37 1.87+£0.54 2.59+ 0.43

Mean+ S.D. of triplicate measurement, *glutinous rice.

Means followed by a different letter are significantly difference (p=0.05).
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Table 2. Varietal variation in puffing properties of paddy
v Weight (g)* Volume (m/)* Puffed kernel Expansion ratio
ariety )
Unpuffed Puffed Unpuffed Puffed ratio (%)* of rice (mig)*

Shinsun 60.00 52.13+ 0.50° 109+ 5° 710+ 10¢ 93.9+ 5 14.3%+ 0.5
chalbyeo*

Wuonbongol 60.00 51.79+ 0.80* 110+ 42 903+ 122 92.8+ 4% 201+ 0.7
chalbyeo*

Hangang 60.00 50.96+ 0.5 105+ 7% 780+ 10° 92.3+ 7% 17.6+ 0.6
chalbyeo*

Mean of Sum 51.63% 0.6 108+ 5 797+ 11 93+ 6 17.33+ 25

Daecheong 60.00 50.96% 1.0 95+ 4 660+ 0.9¢ 83.2t 6™ 14.7£ 0.5°
byeo

Jinju 60.00 51.73+ 0.7 1102+ 8&* 760+ 8° 959+ 5° 172+ 0.8°
byeo

Chilseong 60.00 51.02+ 1.0 105+ 7% 557+ 6° 89.3+ 7% 12,6+ 0.5¢
byeo

Cheong 60.00 51.72+ 0.8 110+ 5° 515+ & 80.6+ 6° 12.0+ 0.6¢
cheong byeo

Mean of Sum 51.35+ 1.2 103t 6 623+ 7.6 873+ 6 1413+ 2.1

*: Meant S.D. of triplicate measurement, *; glutinous rice.
Means followed by a different letter are Significantly difference (p=0.05).

Table 3. Effect of moisture content on the puffing
volume and puffed kernel ratio of paddy

Moisture Puffed Puffed kernel

(%) volume (ml)* ratio (%)*

6 957+ 10bc 911+ 0.5b

8 970+ 12bc 91.8+ 0.4ab
10 992+ 11ab 92.9+ 0.6a
12 1006+ 13a 92.0+ 0.3ab
14 899+ 8d 86.7+ 0.4c
16 593+ be 35.7+ 0.5d
18 416+ 2f 16.1+ 1.2¢

#: Meant SD. of triplicate measurement.
Means followed by a different letter are Significantly
difference (p=0.05).
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Puffability with Hulling steps and Rice Varieties by Hot Air Puffer
Joong-Man Kim*, Dong-Han Kim!, Seung-Hwa Baek, Yong-Bae Choi, and Sung-Hee Han
(Department of Agricultural Chemistry, College of Agriculture, Wonkwang University, Iri,
Cheonbug, 570-749, Korea, 'Department of Food and Nutrition, College of Home Ecology,
Mokpo National University, Muan, Cheonnam, 534-729, Korea)

Abstract . Effects of rice type (unhulledy, brown, and polished rice), varieties, moisture
content, and shape (length and diameter), on rice of puffability by hot air were investigated.
The puffability of unhulled rice was the highest among them. In addition, relative crystalli-
nities of puffed paddy by hot air puffer (55+ 5sec, at 210+ C) were lower than those
of brown and polished rice. The puffability of Wongbongolchalbyeo, glutinous rice, and
Jinjubyeo, non-glutinous rice, was good, respectively. Optimum moisture content of unhulled
rice for maximum puffed volume was in the range of 10~12% (w/w).



