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Elasticity[Springiness]Adhesiveness

ChewinessGumminess

)Vu et al. (2004



Ross and Scanlon 

(2004

Huxsoll et al. (2002

Nadulski et al. 

(2001

Goldring (1999Martens (1999

Hernandez et al. (1999

Kang et al. (1996
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Cohesiveness
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Breene et al. (1973

Exama and Lacorix (1989
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Mohsenein, 1986

Absolute 

Digimatic, Mdel CD-Mitutoyo Corp., Japan

AOAC, 2006

Spectrophotometer, Color Flex, Model No. 45/0, Hunter 

Associates Laboratory Inc., AV, USA 

 AOAC (2006)

L*, a*, b*



 

*L

(whiteness or 

)brightness/darknessa

)ess/greennessredn(*b

(yellowness/blueness)

( E) (Total 

color difference)(Chroma)

(Hue angleBI (Browning index)

(Maskan, 2001)

     20

2

0

2

0
  bbaaLLE

0
*L0

*a0
*b

  5.022   baChroma

  
17.0

31.0100 


x
BI   

 
 








baL

La
x

012.3645.5

75.1
 

TA.XT-plus 

Texture Analyser Stable Micro 

System, Vienna Court, United England 

Texture Profile Analysis, 

TPAPenetration

 TPA 

two bites
















a

b
Hueangle 1tan
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Penetration Tests

Needle Probe 

P/2N

W, N.mm 

calyxes

AOAC (2006)

(AOAC,2006)

(HPLC)Shimadzu, LC-10 AD, Shimadzu 

Corporation, Kyoto, Japan

250×4.6mm Column Packed with 

(Supelco/INC., Bellefonte,  2NH-5µm Supelcosil Lc

PA)

acitonitrile HPLC grade(Model LC-10-AZ, 

Shimadzu)

Injector(Model SIL-10A, Shimadzu)

Integrator(Model C-

R7A, Shimadzu Chromatopac data processor)

(Sigma 

Chemical Co., St. Louis, Mo.)

SAS, 2001

Steel and Torrie, 1998

 

25811

P<0.01

%
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% 

811

%%%%

 
 

 0.517a* 0.653a 2.884a صفر

2 0.280b 0.226d 1.008b 

5 0.202c 0.278b 0.974b 

8 0.213c 0.235cd 0.913b 

11 0.136d 0.257cb 0.775c 

 0.095 0.029 0.014 أقل فرق معنوي

*P <0.05
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(Texture Profile Analysis, TPA)

P>0.05

2

 

      
          

0.224a 0.678c 0.801b 0.547c 0.601b 2.119a  
0.176b 0.607d 0.681c 0.590b 0.592c 1.969b 2 
0.140c 0.584e 0.571d 0.658a 0.593cb 1.639d 5 
0.114d 0.760a 0.942a 0.545c 0.728a 1.743c 8 
0.197b 0.692b 0.791b 0.509c 0.593cb 2.066a 11 
0.024 0.010 0.012 0.039 0.010 0.076

*P <0.05
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

L*a*b*

(E)

(Chroma)(Hue angle)(BI)

L*

a*b*

Maier and Metzler, 1961)

3

L*, a*, b*

    

 
      

L* a* b* E Chroma Hue Angle BI 
41.05a 14.53c 23.11a 49.30a 27.30a 57.84a 105.26c 

2 28.55c 19.83a 17.02c 38.70b 26.13ab 40.63d 134.08b 
5 34.7b 11.25d 14.98d 39.43b 18.73c 53.10b 78.95e 
829.99c 17.83b 19.84b 40.14b 26.68ab 48.05c 142.39a 

11 43.01a 14.55c 20.22b 49.70a 24.91b 54.26ab 86.62d 
2.60 1.84 1.90 2.95 2.10 3.34 4.47

 (LSD) 
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Yousif and Abou-Ali (1993)

Mikki 

and Al-Taisan (1993)



Invertase

red stage

(Coggins and Knapp, 1969)

Hasegawa and Smolensky (1970)

Maier and Metzler 

(1961)sucrose hydrolysis

Al-Mashhadi et al. (1993)





P > 0.01

Maier and Metzler (1961)

Muramatsu et al. (1996

- 0.683** - 0.683**- 0.683**- 0.683**

0.1640.1640.1640.164

0.128  0.128  0.128 0.128

- 0.175  - 0.175 - 0.175 - 0.175 

-0.161-0.161-0.161-0.161

-0.412-0.4120.180-0.573**

-0.705**-0.720**-0.799**-0.551**

-0.606**-0.625**-0.723**-0.450*

-0.841** -0.850** 0.893** -0.700**

P>0.01P>0.05 
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ABSTRACT 

Effect of Storage at -20 C° on Physical and Mechanical Properties and Their 

Relation with Sugar Content and Type of Date Palm Fruits (Khlass Variety) in 

Rutab Stage from Al-Hassa Area- Saudi Arabia 

Nabil Bin Saud Al-Baloushi 

after 5 months of storage, 0.728 after 8 months and 

0.592 after 2 months of storage, 0.658 after 5 months 

and 0.509 after 11 months of storage, 0.942 after 8 

months and 0.571 after 5 months of storage, 0.738 after 

8 months and 0.607 after 5 months of storage, 0.227 in 

fresh fruit and 0.11after 8 months storage at -20C° 

respectively. Total and reducing sugars especially 

glucose and fructose contents were gradually increased 

with extending storage period at -20C° for 11 months. 

The obtained resulted indicated the suitable storage 

period of this species of date at rutab stage is 2 months 

at -20C°.          
 

 

 

 

 

 

 

 

 

 

 

 

 

Changes in physical and mechanical properties, type 

and content of sugars of date palm Khlass Varity at rutab 

stage during storage at -20 C° for 2, 5, 8 and 11 months 

were studied. The results showed significance fluctuate 

changes in the values of the determined parameters 

during storage> Force, hardness and penetration 

coefficient varied from 0.266 to 0.653N , 0.775 to 2.884 

N/mm, and 0.136 to 0.517 N/mm respectively during 

storage fruits at -20C°. The highest and lowest values of 

hardness, cohesiveness, adhesion, chewiness, elasticity 

and resilience were 2.119N. in fresh fruits and 1.639 N  

 

 

 

 

 

 


