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Tabel 1 Results of variance analysis of data

Qualitative parameters

A Tof N Tof Degrees of Sources of
Amount of fibr mount o Amount of ash mount o amount of fat freedom change
phytic caid protein
ns ns ns ns ns ) R t
0/0038 0/000717 0/0067 0/00781 0/00125 cpea
* Kk ns ns * 2
0/2742 1494/2665 0/00545 0/0154 4/0706 temperature
* * * * *
2/3762 33/0484 0/53045 3/672 0/6498 ! Cultivar
Ns * ns ns ns ) temperature X
0/0002 4/8835 0/00005 0/00005 0/0018 cultivars
0/0261 0/0951 0/0315 0/0036 0/0257 - Mistake
0/5859 0/2764 0/4835 0/314 0/3081 - Coefficient of
changes

** Significant at the level of 99 %. * Significant at the level of 95%. ns lack of meaning

Table 2 Comparison of the average of simple effect of temperature on fat, protein, ash, phytic acid and
rice bran fiber

fibr Phyric acid Ash Protein fat Treatment
(percentage) (mg/g) (percentage) (percentage) (percentage) (temperature)
c 8/49 a 53/50 all/65 a 17/67 c 15/51 Control sample
b 8/80 c25/72 all/62 ab 17/61 b 16/82 Extrusion in 120¢’
a 8/90 b 26/63 all/59 b 17/57 a 17/03 Extrusion in 140c¢’

Non-identical letters indicate a significant difference in confidence level 0f 95%

Table 3 Comparison of the average of simple effect of cultivar on fat, protein, ash, phytic acid and fiber
of bran of rice

Fibr Phytic acid Ash Protein Fat Iti
(percentage) (mg/g) (percentage) (percentage) (percentage) cuttivar
a 0/09 a36/64 b 11/44 a 18/06 b 16/26 Tarom
b 8/36 b 33/93 all/79 b 17/16 a 16/64 Khazar
Non-identical letters indicate a significant difference in confidence level of 95%
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Fig 1 Changes in phytic acid content in Tarom and
khazar bran of rice samples before and after extrusion
process at 120 ¢ and 140 c°
TO: No extrusion process (control treatment)

T1: Extrusion process at a temperature of 120 ¢
T2: Extrusion process at a temperature of 140 ¢
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Fig 2 Changes in fat content in tarom and khazar
bran of rice samples before and after extrusion
process at 120c® and 140c®
TO: No extrusion process (control treatment)
T1: Extrusion process at a temperature of 120 ¢’
T2: Extrusion process at a temperature of 140 ¢’

S8R ey Ol puas =YY
e olE sl eedalle Y 5 Y O Julus @Lﬁ‘u.a;.-jjb.
07 5 el pB) e e Wsed S dess e S
Sl Lol (P <0/00) 3yls sz 03 ST AT 1 S
W o Ll oo Ll e 035 8 55 OS] Al 5l
Sl Bl falS Jor SHL By 4 00 Gl s Ol
LT3 5l S ol w35 e wiged 3 AATIA ) a5k
33 055 5eS) AT B 51 ey AOYNA 5 ZaVNA w055 S
Sl el sy 3l Sl s VEY 5 Y glales
5 e TN 5 VN0 TAVTY Sl 55
S cde s &S sl e ol Sl az 3 Ve 5 )Y clales
Aol s e Sgn s Ml 5 (Sl Sl Sl 55 o
5o o bl S e [WWSL e 055 ST S0l
Vo 5h O35St Glos SRl L o3y 58 55 5 5l 5 Les

el azls Jup Lsy s Ol 3l Sle 4z Vi @



VEO) 3T 6y T oleds

Oemmed 3L S dsys 20/ a4 VY L e
[NV YW b s OLlSan 5 bl Ja g s ploni] Sl

AR Sl G gl b elie S 50

S w4
Sy 03 Mg e 055 S| AnlE oS sl LS G
S Gl 5 ASL S mn e AS Sleo s
s Ve 5 WY lales 5 5 5 sl Ul o s
Ai asie 5 A3 S eslinal 035 xSt T B g 3 Kl
Gl ki s S 5 Bl 3 gl 0 055 ST AR S &S
3wt o o Ol Geaeed 313 0 s 0 S A
C3L SRl edd sy 2uSt s s 3 SO e sk
Lol Ol 035,281 3 Sl 4z 3 VY glos s oSG
S50 3 5 dewy 0B 93 8 53 0t A 5 el 4 S
Olyee 3550 53 .23l 2alS 5 5 ol 035 55 53 0Y 5707
s oz VL Rl s Ve e o 55 b s
woeolb o35 0 b s o b ool 03 4Gk s S Al
VY 5V/00 Olsm 555 o3, 5 5 oy H/E) 5 V/ER 310
S W S asie G cpl g5 eemes (3L Il Ao s
5 s Ul i 53 Sols e U O35S AT
A el e S SH LS 5 2l S
S50 03 ¢35 5 e Jlie S Sl g ar g Ll o el
330 2 S ZBS wnd U5 e o2p sl gme Sad Al
Glos ol Sl a3 VYo (los 535 5 ol pll i e g
Eor e 2osm 03 3 AL o 055 28| dnl b L g
Olgs 3550 53 3L Ssline ol e Lol S0 )
SRl a3 Ve gles s S oLl oS shailan b 5 o
S 5 Pl Al a5 L Ll Sl e 055 ST g gleo
Coatl 5l g8 e SekS 5 S Al 6l A A4S
Lol 3 038 4 Ol or psamme 53 Dol Sls, 05 5 (5 20
Sp sl Wlg e ol Sle a3 VY gles 3 055 28]

Jb;)f-}r‘)lbrl;)‘)béfwwﬁ@ww

osbr 03581 AT oS Wl 0L Gedow pl bt 23S
oz 03 S s 5 e i Ol Rl el ls e
3 [VY] Céb .Ja...u}? ol rbu\ Qu.ﬁ;ﬁ pomad .\isjf CJmf

Ll sl s il b elie b S DY Ll

10 maLvg; [VALUEs [VALTELR N——
9 . L [VALUFf  [VALUEJe *
i )
7
6
H
4
3
2
S
2 |
2
0 — S S — - —
T0 T1 T2 ‘ To T1 T2
Tarom Khazar

Fig 3 Changes in fiber content in tarom and khzar
bran of rice samples before and after extrusion
process at 120 c® and 140 c°
TO: No extrusion process (control treatment)
T1: Extrusion process at a temperature of 120 ¢’
T2: Extrusion process at a temperature of 140 ¢’
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In this research, the effects of extrusion process ( at 120 c® and 140 c° )
on amount of fat, ash, protein, fiber and phytic acid in bran of two kinds
of tarom and khazar rice are studied. According to the results, it can be
summarized announced, the extrusion process significantly reduced the
amount of phytic acid and temperature of 120 c® was more efficient and
it caused a decrease of phytic acid about 53% and 52% in tarom and
khazar rice cultivars, respectively. Amount of protein and total ash did
not change significantly with extrusion, while we found an increase in
fiber and fat percentage in bran. In fact, the extrusion process reduces
the anti-nutritional composition such as phytic acid by helping to release
oil and also improved the oil extraction efficiency. In addition, it did
not have a significant effect on the protein content of bran of rice.




