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Abstract

Vitamin retention in rice bran during the extrusion cooking adapted for the rice bran stabilization was
studied. The rice bran of different moisture content (9.5% and 15.6%) were extruded with cooking extruder

(screw dia: 100mm. screw rpm:900, L/D ratio:10.0) under the given conditions of specific power consumption
(42.1 - 67.9 W/Kg) and extrusion temperatures (99-135°C). The affected retention rates of thiamine, riboflavin

and niacin in extruded rice bran were determined. The extruded rice bran with higher moisture level had

a lower or similar vitamin retention rate at lower specific power consumption and extrusion temperatures,
relatively. The vitamin retention in extruded rice bran with the same moisture level were gradually decreased

by the increased specific power consumption and extrusion temperatures. The vitamin retention of rice bran

during the extrusion cooking for the rice bran stabilization were observed as 89.9 — 97.0% for thiamin, 83.4
— 97.3% for riboflavin and 94.0 — 97.7% for niacin, respectively.
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Table 1. Approximate composition and the content of
selected vitamins in rice bran-

Components Content®
Crude fat (%) 20,12
Crude protein (%) 16.0
Crude fiber (") 8.5
Ash (%) 8.7
Nitrogen free extracts (%) $0.0
Thimaine (ug/g) 3544
Riboflavin (pg/g) 11.65
Niacin (ug/g) 451.60

* Moisture content of rice bran is 9.5%
" Expressed as dry basis
FHEN V(A g) A A A2 v} A S A7)
(Rice bran stabilizer; Model KIST ~05030—100) 24
(Fig. 132), 7|4 A=) 2] 52312 feed hopper W &} feed
screwoll 23] Y& v]7}to] hopper & ¥-¢ barrel Y % 2
34 F9qle] shssle o, feed screw 3 A4 T ol ot
Y8 FY=2¢ =43¢ 4 Ak 283 main screw 9
AL = 900 rpmol P oy, extrusion L5+ ¢8 F
o %7} die hole 8] AFell wte} A o] 7l5 st

v}, o}7ke] extrusion cooking X2 Hh

Extrusion die hole> 374, 674, 12702, A el 100
~400kg/hr, feed screw speed & 37~150rpmo.2 3}
o, DAlg 6714 % WAE 4714 & 774 zA sl
(Table 2a=x).

Vitamin A £9| g4y
Thiamin, riboflavin % niacin® ¥4 AVA 9] Vita
min Assay 9?3} AACC "ol Z5h%ich.

Table 2. Extrusion cooking condition of rice bran

- ol B EH R
2
6 1
, |
a b c e LS
= 20 N AN—
5 J \9 \a 4/3

Fig. 1. Schematic diagram and major elements of
KIST type extrusion cooking-rice bran stabilizer

1: thermocouples (a-g), 2: Pressure gauge, 3: die hole,
4: die plate, 5: pulley, 6: feed hopper, 7: feed screw,
8: main screw, 9; barrel

Peroxidase &4 XU
o] 7h o] peroxidase o] #4-2 Puttery]"¥o 3l
Al A &bl e},

g € 1%

ExtrusionX{2|0 Gt o{2o| S2/88t SAHs
Extrusion®2lo] W& 78 ©79 Eeistety 54
($%, £41x, peroxidase &4 5)-& Table 37 2},
Aeld AYgLve DAESY AL 57.7~67.9W/kg W
AR A 42.1~47.8 Whgol™, a8 25& DA)
29 7% 120~135C, WA RS A$ 99~114CEHN +
Fado] A Agst LEAHNE B Wod, o=
b Eld4E Mg wge] Aok AAF vy ¥
gFe DARS A% o 0.19~1.13%, WAESY A5
o 1.27~2.32%7) & sgeom, HPLEst ¥e4

Initial moisture

Sample content (") Serew speed (rpm) Feeding rate(Kg/hr) Number of die hole«
D—1 9.50 37 100 6
D—-2 " 37 100 12
D—3 " BN 150 6
D—4 33 150 12
D—5 " 73 200 6
D—6 " ) 200 12
W—1 15.59 150 400 3
W—2 " 73 200 3
W—3 " 150 100 3
W—4 " S 200 3

“ Inner diameter of die hole is Jmm.
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Table 3. Specific power consumption, temperature of extrusion and physico-chemical characteristics of

extruded bran (Stabilized bran)

Extruded Specific Extrusion Moisture Bulk Peroxidase

power tempera- content density® activity*
Bran consumption ture*

(W/kg) (°C) (%) (g/ml) (%)
D—-1 67.9 135 8.68 0.492 9.26
D-2 62.8 132 9.05 0.496 -
D-3 63.1 130 9.11 0.506 6.74
D—14 38.6 123 9.20 0.501 —
D—5 62.4 127 8.37 0.481 13.90
D—6 57.7 120 9.31 0.490 —
wW-—-1 42.1 99 14.32 0.531 10.5
W2 43.8 114 13.27 0.511 8.4
W-3 47.8 106 13.58 0.530 -
W—4 46.9 111 13.47 0.505 3.1

«) *At the die hole of die plate

s) Bulk density of raw bran is 0.331 for sample D and 0.351 for sample W, respectively.

<) Peroxidase activity is expressed as relative value of raw rice bran (100%)
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Fig. 2. Thiamine retention in rice bran during the ex-
trusion cooking as a function of specific power con-
sumption. (r: correlation coefficient, MC: Moisture
content)

100
L
- -]
3¢ ]
& °
s
& g0l SLOPE:-0.3826 SLOPE :- 072948
z r: 0.9863 r:0.7410
g M C:1559 % MC:9.50%
4
[1¥]
=
w
o
8o
3
& 1 L 1 1
" 100 I19) 120 130 140

EXTRUSION TEMPERATURE(°C)

Fig. 3. Thiamine retention in rice bran during the ex:
trusion cooking as a function of extrusion
temperatures. (The abbreviations are as in Fig. 2)
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Fig. 4. Riboflavin retention in rice bran during the
extrusion cooking as a function of specific power con-
sumption. (The abbreviations are as in Fig. 2)
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Fig. 5. Riboflavin retention in rice bran during the
extrusion cooking as a function of extrusion
temperatures. (The abbreviations are as in Fig. 2)
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Fig. 6. Niacin retention in rice bran during the ex-
trusion cooking as a function of specific power con-
sumption. (The abbrevations are as in Fig. 2)
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Fig. 7. Niacin retention in rice bran during the ex-
trusion cooking as a function of extrusion
temperatures. (The abbrevations are as in Fig. 2)
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