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אW 
אאאאאאאא

F א א(FAO, 2009    א   
אאאא א   אא 

אאאאBrown rice(Callegaro, 1996) א
אאAl-Bahrany, 2002)KE 

אאא   4986 
9747  אא F א ،2006א א    E 

18Kאא5א٪
אא،א

 אאAL-Mssallem,1999) E  א א א  א
אאא(Abou-Ismaial et al., 2004)א

אאאאא
Kאאאא 

אאאאאאאאא
אא،א(Al-Mssallem and Al-Mssallem, 1997; 

Al-Mssallem, et al., 2011)،א،אא
  א  אא א   א  K 

F א א  א א1E،א   א    
א אFא2א אא E

IR262-43-8-11 א א  אא   
(CATM,1985)K 

אאא،אאא
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אאאאאאאאא
אAl-Bahrany, 2002) Eא  אא א  א 

אא(Yawen et al., 2010)אא
אאאאאאאא
 א  ،א אא  א    א

א    א א א א(Al-Bahrany, 2002; 

CAMT,1985) א   ،  א א א
א א א ،א 2אא  

אא (Al-Bahrany, 2002)Kאא
א אא אא

  א א אB6א  א
א(Chung et al., 2005)  אא אא

(Yodmanee et al., 2011)Fאאאא J
א JאEא

אא   אא א
  א   ،     

           א  א
 אא אא אא  ،א א    א  א

Kאאאאאא(Lee and Cook, 2005)
א א א  א א  אא  א  

F 31.3Lא100جرام E  א
אא،אאא

אא (Zawistowski et al., 2009)א א    
 א  Eא ،א א ،א F 
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  א א  אא  א(Al-Mssallem et al., 

2011)،א א  אא   אא  א    ،
אאאאא،אאאא

אא א
 אאא א א  א א  

אא(Bamforth and Barclay, 1993)אאא
א  א א אא א א א 

א אא ،  Moongngarm, and saetung 

(2010) א  אאא א א
אאאKאאא

אאא،א
א א אא

 א  א א –א Jאא
א א      א א 

(Fernandez-Orozco et al., 2008; Frias, et al., 2005) 
אאאאאאאF

א א אF2 F א א א  Eא E–
א–אא–א–א–א Jא

 JאאEKאאאא 

אאאW 
1. Wא 

אא א W א  א   א א   
אאא،2א،אK 

2. אW 
א אא
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     א  א אא א
א Jאאאאאא

Kא 
2-1 - Wאא 

2-1 -1-    א א א
אMoongngarm, and Saetung, (2010). 500א

 א אא א א   אא 48   
40± 2%א8K 

2-1 -2-  א אF אFisher scientificE  
 א50°  א 10%K אאא

Kאאאא 

2-1 -3-      א  א  א
Kא 

2-2 - Wאא 

2-2 -1- אאF א  א א א،
א ،א، ،אאE  א (2005)AOAC

: 

2-2 -1-1 -אאא
FFisher scientificE105°אאא

Wאא 

אא=
אF+אEא– אF+אEא 

X 100  
א 

2-2 -1-2 - אאאא
F  Vulcan 3-1750E  א  550°  א א
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אאאאWא 

אא=
אF+Eא – א 

X 100  
א 

2-2 -1-3 - א5אא
א  א Electrothermal- Device Unit- F

 א א א א א אא 
18אאאאFFisher 

scientific E70° אא א
אאאאאW 

אא=
אF+Eא – א 

X 100  
א 

2-2 -1-4 -  א  א     א  
א א  א ( Foss – kjelletec 8400 analyzer unit)

  5.95  א  א א  
אW 

- F0.3 – 0.5EאאאאK 
- F25EFאאH2SO4 Conc.KE 
-     W F א א 

FE1: 3KE 
- אאF350FE60

אEF40٪.( 
- F80E+10Fא0.1E

אHK 
- אFאאא200KE 
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- Fאא0.1אKE 
- Wאאאא 

אא=
אF+Eא – א 

X 100  
א 

2-2 -1-5 -  א א  F2 Eא  
אאK 

- 200א1.25٪אא
½Kאא 

- אאא
א200א1.25 ٪. 

- אאא½אא
Fאא

אFFisher scientificE½70
Kאאא 

- אאאFאNa 

OHא  אא     א  Eא
Kאא 

- אא
FFisher scientificE½70K 

-     א  א  א א 
Kאא 

- Kאאא 
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אא=
אFא+Eא – אא

X 100  
א 

2-2 -2- א אא   אא
Wאאא 

2-2 -2-1 -   א א   אאFales (1951)
אא  Schlegel  (1956)אאאW 

- אאאא10ـ %20 ـ %

  Beckman DU-40א  %70% ـ 60% ـ 50% ـ 40% ـ 30

SpectrophotometerאאK 

-   אא א  0.1   אא
 30   N1     

5א –6א
100K 

-  1    א א  1  +5
K 

-  15  א א Beckman DU-40 

Spectrophotometernm490 

- אאאאא. 

2-2 -2-2 - אאאGarcia- Estepa et 

al., (1999)Febles et al.,(2002) 
 א  1א    א א  J

F3EL٪37°30Kא
אא(Dowex 1)אNaCl 0.2M (6ml)K

 א  א אNaCl 1M (6ml) K 0.2 
  א א   0.2א  chromogenic 
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solutionא5Kאא
 95°  30     א א Beckman DU-40 

Spectrophotometerعلىnm 820 אא/100
K 

chromogenic solutionאאW 
 J AW16אא120K 

 J  B W40   HCl 10      
A 30אאWhatman No 1.K 

 J CW200אאא
AאאBK 

 J א chromogenic solution W45א+25
Hא25אCK 

2-2 -2-3 - אאא
Rogers et al. (1993)Chen and Bergman (2005) K 

100אאא5א10
  א (IKARH basic 2)    K

(Mikro 220 R- 18000 u/min) 10  א    3
    אא  א אא א

א   אא א אא א HPLC 

(High performance liquid chromatography - Waters 2690 Alliance, USA) 
א      298-328 nmא 

אאא325 nmא
Kא 

3. אא: 

אאא א אCompletely Randomized Design



אאאאאאאKKKאא 
  

 

  10

אאאאK 
 אא    א “One-way 

ANOVA” 
א Genestat SPSSאא

L.S.DF1969EWaller and DuncanK 

Wאא 
1. אאWאא 

א  אא א   אא א 
Fא א1א E(Fernandez-Orozco et al., 2008)א

 א    א א א א  
  א א  א א   

Kא 
Fאאאא2אאE

אא8.11א %אאא11.22%
אאאא אא  א א1.113 %

אאאאאא2.263%،
  א א א אאא א  

אא א77.30% א אאא
 אא 76.85%  א א אא א   
2.346 %א1.200%א،אא

 א   א2 10.17% אאא  
אא6.91%אאאאא،אאא1.383%

 א א א א 0.82 % א  
אאאאאא

Al-Bahrany, 2002)א א  א א  א KE
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2א א א  E  F א  
אא      א אא  א א 

  א  א Kאא   א
 א אא א א א א א 

 1.607א mg/100gא7.253 mg/100gא  
א א א א א  א 98 mg/100g 
אאאאאא1.097mg/100g 

  א אא 0.407 mg/100g  א א30.4 mg/100g 
אאאאאFא2E

אא(Moongngarm and Saetung, 2010)א
אאאא  אא

Kאא 
)1( 

 אFאEאאא
אאFאאאאE 


א 


א

א
٪ 

א
 ٪ 

א 
٪ 

א
٪ 

א
٪ 

א
٪ 


א

mg/100g




mg/100g

א
mg/100g 

אא2 0.4310.111.827 0.2100.1240.000.033 0.335 43.97 

א
אא 4 **4.30**0.63**0.11 **0.54**6.650.17**0.10723.74GG**2086.8

א
א8 0.270.051.46 0.070.270.020.02 0.056 17.17 

 
א

(CV) 
 J 5.5 12.21.6 16.06.1 14.910.5 10.4 5.7 

(*)5 % 
(**)1% 
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)2( 
אאאאFאאE  

אא  

אאאא  
א 

2 
FE 

אא
EF 

א 
2FE

א 
2EF

א 
א L.S.D

٪0.983  11.22±0.03  10.23±0.33  9.310±0.02  8.11±0.55  8.69±0.28  א
0.40  1.113±0.015  2.263±0.02  2.110±0.02  1.767±0.26  1.543±0.15  ٪ א 

אא٪  77.26±1.47  76.96±0.35  77.14±0.41  76.85±0.29  77.30±0.09  2.275
٪0.497  1.200±0.01  1.427±0.09  1.637±0.21  2.340±0.29  1.633±0.13  א
٪0.979  8.15±0.06  10.06±0.32  10.17±0.48  7.48±0.23  6.91±0.05  א
٪0.306  0.820±0.076  1.320±0.05  1.383±0.04  0.973±0.14  0.983±0.07  א

א
mg/100g  1.400±0.02  1.297±0.07  1.253±0.15  1.097±0.06  1.607±0.06  0.263


mg/100g  0.917±0.017  0.407±0.086  1.180±0.19  1.690±0.32  7.253±0.20  0.449

א
mg/100g  65.2±0.49  85±1.45  84.6±1.06  98±5.67  30.4±1.40  7.80 

אאאא2WEאF 

אאאא
אאאאאאא

 א  א אאא א  א  
      א  א א

(Yang et al., 2001) 
א אאא

אא2אאאא
   א   א 
F3EK 
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)3( 
אFאEאאא

אאא2FאEא 


א


א

٪אא ٪
א 

% 
٪א٪א٪א

א
mg/100g

 


mg/100g


א

mg/100g

אא2 0.117 0.0355.159 0.10916.27370.0040.039 0.051 3.257 

א
אא1 0.180 0.4810.022 0.0002*15.876*0.2400.032 0.104 **566.48

א
א2 0.129 0.0411.85 0.08510.44070.0210.032 0.062 0.8146

 
א

(CV) 
 J 3.9 11.21.8 17.87.8 12.313.5 23.7 1.2 

 (*)5% 
(**)1% 

 א א      (L.S.D)
אאאאF4KE 

)4( 
אאא2FאאE 

  
  

אאאא 
אא 

٪א א ٪ אא % ٪א ٪א ٪א 
א 

2EF 
8.69±0.281.543±0.1577.26±1.47 1.633±0.136.91±0.050.983±0.07 

א 
2EF 

9.310±0.022.110±0.0277.14±0.41 1.637±0.2110.17±0.481.383±0.04 

אא 9.14±0.15 1.827±0.14 77.20±0.68 1.64±0.11 8.54±0.75 1.183±0.09 
L.S.D 1.26 0.718 4.789 1.025 2.332 0.513 
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   א א א א א  א
  א  א 6.91% 10.17%א א

אאK 
אאTraore et al., 2004)Eאא

אאאאאאא
،א(Moongngarm and Khomphiphatkul ,2011)א

אא   א א   א
K 

אא2אא
אא1.4א1.253mg/100g

אF1EK 
 

 




א
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g/
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0g




)1(אWאאא
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אא0.92  1.18إلى mg/100gא
א65.2184.64 mg/100gאF2-3EK

אFIqbal et al., 2005E.א
אאאאא

אאאא،
(Moongngarm and Saetung, 2010)אאא

  א  א א     א א
א אאא א

Kא 
    

 

א











 m
g/

10
0g
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א
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g/

10
0g




)3(אWאאאא
אאא 

  
2. אאWEאFאאא 

א  א  א  א א   
  א אא    א

א א  א א א א 
  א   F5א   E

 א א   א א   
 א א     א ،  

א   א א     א  
אאאא א א א،א

אא(Traore et al., 2004)אא
אKאא 



אFאאאאEאאא Jאא J1433F2012E 
  
 

17  

)5( 
אFאEאא 

אאEאאFאאא 

א

א

א
٪ 

א 
٪ 

א
٪ 

א
٪ 

٪א
א

٪ 


א

mg/100g

 


mg/100g


א

mg/100g 

אא2 1.103 0.1260.294 0.228 0.01420.0300.02730.241 72.77 

א
אא 1 *6.7630.3700.019 **1.251*9.9850.180*0.060*2.470 251.68

א
א2 0.1070.0910.328 0.06570.465 0.0410.00080.089 29.92 

 
א

(CV) 
 J 8.1 15.00.7 13.6 7.8 17.72.4 18.6 6 

 (*) 5% 
(**)1% 

אאאאאא
 F6E K   א אאא
אאאאאא

(Moongngarm  and Saetung, 2010)    א
א א  א א    א א א 

  א א  א א א א א 
אK 
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)6( 

אאFאאאאE 

אאאא 
אא 

٪א א ٪ 
אא 

% 
٪א ٪א ٪א 

אא 
EF 8.11±0.55 1.767±0.2676.96±0.352.340±0.297.48±0.230.973±0.14

אא 
EF 10.23±0.33 2.263±0.0276.85±0.291.427±0.0910.06±0.321.320±0.05

אא 
 ±0.559.17 ±0.142.02±0.2176.91 ±0.241.88 ±0.608.77 ±1.1031.147 

L.S.D 1.438 1.061 2.013 0.901 2.395 0.7132 

 

אאאאאאא
אאא

1.297א1.097 mg/100gאF1E (Banchuen et 

al., 2010)  إلىאא،0.41.69
mg/100g  אF2   E (Britz et al., 2007) א
אאא
א    א   ،אא

8598mg/100gאF3אE (Oh et al., 

2010)Kא אאאא Jא J
א   אא   אא  

אאא10ملم30K 
 א א       

א   א א א  אא א א 
אאאא،א
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א א  אא  א،
א  K א א  א א   א

אאא2،אאא
אא2א

א אאאא
אאאא(Cicero and Gaddi, 2001)K 

אאאאאאאאא
  א א א  א  א  ،א

،אאאאאאא
אאאא

אאאאא
אאא  א  אא

(Banchuen, et al., 2009) אאא
אאאאאF12 -24-48

אאאאאE
Kא  

W 
אאאא א

אאאאא130087 
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Abstract: 
The aim of the study was to compare changes in the chemical 

composition, antioxidant and bioactive compounds of germinated and un- 
germinated rice. Three genotypes of rice were used ie: local Hassawi, 
Hassawi hybrid 2, and basmati. The percentage of moisture, ash, 
carbohydrates, fats, protein, fiber, phytic acid, α- tocopherol and - orizanol 
were determined. Results showed significant changes in Hassawi rice types 
and Basmati in chemical composition. The results also indicated that there 
was a significant increase in protein in Hassawi hybrid 2 and local Hassawi 
rice after germination. This increase was also noticed in moisture in local 
Hassawi and in - orizanol in Hassawi hybrid 2. On the other hand, 
significant decrease was observed in fat, phytic acid and α- tocopherol levels 
in local Hassawi rice. 

The study proved the high nutritional value of Hasawi rice types 
compared to basmati rice. This was true for ash, fiber, fat, and - orizanol 
contents. On the other hand, nutritional value was increased after germination 
of rice due to increased percentage of protein and the concentration of - 
orizanol, especially in the Hassawi hybrid 2, this gives this type extreme 
importance in disease prevention. 

Key Words: α- tocopherol , Basmati Rice, Germination, Hassawi rice, - 
orizanol , phytic acid. 
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