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ABSTRACT 

The losses due to sunn– bug (Eurygaster SPP) damage are important in cereal production and 

industry among Middle East countries including Iraq. Samples of 3 durum wheat (T.durum) 

cultivars (Wahat Al – Iraq , Doar 2 9 , AL – ibrahimia) with 0 , 10 and 20% of suni – bug damage 

were used to determine the effect of suni – bug damage on milling properties and semolina quality 

.One thousand kernel weight,semolina yield (g), ash and gluten content in semolina were 

esitmated,also virtreousness  value and amylase enzymes active by falling number test,sedmentation 

value by SDS  sedimentation test were done.The result showed that as the damage increased, 

semolina yield of all cultivars decreased significantly ( 66 ,62.6 , 59.9)% , (63.5 ,59.55 ,55.98)% 

(70.0, 67.7 ,62.5)%for damage level 0,10,20 % to Wahat Al- Iraq ,Doar-29, AL-ibrahimia 

respectively. .Test weight decreas as the damage level increased(80,76,75),75,72,72),(70,70,67)g 

for damage level 0,10,20% for Wahat Al-Iiraq,Doar29,al-abrahimia cultivars. There were 

significantly increased at  semolina ash content at2o%damage level for all cultivars where as 

semolina gluten content was decreased,Sedementation value decreased in grain at 20% damage 

level of all cultivars comparision to other levels this refer that the gluten quality was 

deteriorated..Virtreousness rate decreased for all caltivars as damage level increased.There were 

significant increaseing at p<0.01 in amylases enzymes activity as damage level increased for three 

cultivars. It was concluded that suni – bug damage would decrease substantially semolina yield 

because of effect at test weight and one thousand kernel weight ,also semolina quality decreased 

because of effect of gluten content, amylases enzymes activity and sedementation value 

INTRODUCTION: 

 Durum wheat (Triticum durum desf.) is one of the most important cereal crops in the world , pasta 

is the most common product made from durum wheat, it is also used in the preparation of  bulgur , 

noodles , Couscous , and various type of bread ,  (Toufeili, et al,1997,Trocoliet al,2000) . Bug – 

damaged grain produces flour with reduced bread making quality (Trocoli et al 2000,Mousa,2007) . 

The sunnbug damaged wheat contains residual salivary secretion of insects which includes 

Proteolytic enzymes (Sivri,2004) . The residual protease break the gluten structures during mixing 

and fermentation resulting in poor dough and bread properties(Mousa et al 2010,Koksel et al,2001  

) ., grain with higher levels of damage (10%) must be rejected from milling grades of wheat 
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(Boyacioglu and Appolonia,1994) .The price of durum wheat was a fected by the level of kernels 

sunn – bug damaged, in addition to other quality factors . Durum wheat should have a high protein 

content and a high semolina yield with uniform particle size. Durum wheat with (11.5 – 13.5 %) 

protein content considered satisfactory for pasta production pasta quality is mainly related to gluten 

quality however there are some factos that exert a substantially influence on the gluten quality of 

durum wheat( (Capocchi etal,2000)  The literature provides information about the affect of sunn – 

bug damage on bread wheat quality , but not much information is available on durum wheat milling 

and semolina for locally varieties in iraq,also  the effects of sunn-bug on durum wheat is essential 

for millers who might have to use damaged wheat especially in years with heavy sunn- bug damage. 

Hence the present study was planned to investigate the Effect of sunn – bug damage on the milling 

and semolina properties of local durum wheat. 

MATERIALS AND METHODS : 

      Three suni – bug (Eurygaster Spp) damaged durum(Triticum durum desf) wheat samples (wahat 

Al – Iraq , doar 29 ,and AL – Abrahimia) were obtained from farmers in mousal , wahat Al – Iraq 

cultivar was grown in rainfall region ,Dour 29 was irrigated cultivar , Al – Ibrahimia cultivar grown 

in rainfall and irrigated region . Wheat samples were cleaned to separate foreign materials by hand , 

The insect – damage level of these grain samples were determined and the sample blended to obtain 

grain samples of each cultivar with damage levels (10% medium damage and 30 % high damage ) 

.Undamaged (sound) samples were collected from each cultivars , this was used as a control sample 

.  , For the estimate of insect damage levels 3 sets of 20 gm sample were taken randomly from 

themedium – and high damage samples of each cultivar.  The number and weight of the damaged 

kernels in each set was recorded and the percent damage level was reported (on kernel number basis 

and on weight basis) as the average of 10 determination, All of the tests on the grain sample were 

performed in duplicate , The hectoliter weight was determined by Hectoliter weight Type MID – 

100 . One thousand kernel weight was determined by counting the number of seeds in 20 g of wheat 

, Determination of proportion of Virtuousness by Technician infralyzer 400 programs index (1981)  

Moisture content of the sample were determined according to the Approved method 44 – 15 

(AACC,2000) . 

MILLINGi: 

       Sound and sunn – bug damage grain sample were tempered to 16.5 and 16 % moisture control 

respectively and milled into semolina on a Buhler pneumatic laboratory mill. Milling was 

performed in duplicate. Semolina samples weregrownd 

 into flour using Quaderumat laboratory mill ( barbender , Germany)  , sedimentation , falling 

number, moisture , ash content and falling number values of the sample were determined using 



 

 

Journal of Tikrit University for Agricultural Sciences    Vol(11)No(4)year(2011) 

                                

 
Approved methods 44 – 15A , 08 – 01 and 56 – 81B(AACC,2000)  respectively.The SDS 

sedimentations test was performed as described by  William(1986). Statistical analysis of the 

samples were performed by using one way analysis of variance (L.S.D)Least significant difference 

test was used to determine the deference among means by( SAS 2001). 

RESULTS AND DISCUSSION : 

        Sunn – bug damag had substantial effect on the physical properties (Test weight ,one thousand 

kernel weight) and semolina yield of durum weight sample Fig .1, 2 shows that one thousand kernel 

weight and test weight decreas significantly , as the damaged level increased in all cultivars . The 

yields of semolina are presented in Fig 3. AS the bug damage level increase , semolina , yields of all 

cultivars decrease significantly . 

                                                      

                          

                     

 

 

      Besides the decreases in semolina yield the ash content of the semolina sample increased. Table 

(I) shows the ash content of sound wheat (0.80 , 0.83, 0.83 %) for the three cultivars , this 

Fig. 1 The effect of suni bug 

damage on the thousand kernel 

weight of durum wheat cultivars at 

damage level (0 , 10 , 20)% 

 

Fig. 3 The effect of suni bug 

damage on semolina weight of 

durum wheat cultivars at damage 

level (0 , 10 , 20)% 
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increasing in ash content because ofdecreasing in protein and starch content as a result of their 

degradation by enzymes ,these value were in the acceptable rang according to the( standard for 

pasta products(1976) which rang between (0.6 – 0.9%). Ash content of semolina sample increased 

significantly only at20% level damage for all cultivars. Ash content is basically an indicator of bran 

content within flour and semolina , it affect color of pasta , causing undesirable brown spots on the 

surface (Dexter and Marchylo,2001) .There were significant correlation between ash content in 

semolina and brightness,when semolina extraction rate was high, semolina have deep colour  and 

high  ash content(Califoria wheat Commission,2001) 

Table 1 . Ash content of suni-bug durum wheat damage 

Virtreousness is quality characrstic in durum wheat affecting semolina to a large extent 

(Troccolietal,2000). The Value of Vitrousness is showed in Table 2 . As the bug damage level 

increased virtreousness valeus decreased significantly in all cultivars.Al- Ibiramia have lowest value 

81.9%. Vitreous kernels have a glassy, translucent appearance rather than afloury text  

The negative effect of nonvitreous kernels on the semolina yield is associated with semolina 

granulation and protein gluten , is beyond question . Vitreous areas of the enodsperm are higher in 

presence of semi – vitreous kernels reduces semolina yield as those kernels pulverize more readily 

(Troccoli et al,2000) 

Table2.Virtreousness of suni-bug durum wheat damage 

Means      Al-AbriamiaDoar- 29Wahat Al-Iraq 

  

Cultivars 

Damage%     

89.4     87.00 92.0 88.8 0 

84.0    82.00 86.9 84.00 01

81.3    81.9 82.0 81.80 01

2.550.22                            L.S.D5% 

83.3 86.9 84.8 Mean 

1.2L.S.D 5%

Table.3 shows gluten content%of semolina.Gluten content of sound wheat semolina 

was (13.3 , 13.8 , 12.5) % for What AL – Iraq , Doar 29 , AL – Abrahami these values 

are agreement with the study of( Al- Kunany 2004 ) . The result showed that the gluten content of 

cultivars varied as a result of genetic and environment factors (Peterson etal,1992) ,the table showed 

significant decreased in gluten content% for all three wheat cultivars grain, what-Al-Iraq cultivar 

Means      Al-AbriamiaDoar- 29Wahat Al-Iraq  Cultivars

Damage%     

0.78 0.83 0.83 0.80 0 

0.82 1.00 1.00 0.80 01

1.21 1.531.53 1.20 01

0.22  0.28                       L.S.D5% 

1.11 0.81 0.99 Mean 

0.12L.S.D 5%
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have alow gluten content at 2o% damage level.gluten content is important and in durum wheat 

quality and pasta cooking quality . SDS sedimentation value of semolina and wheat kernels are also 

shown in table.4 , There were significant difference between SDS value of cultivars ,  because of 

the gentic and environment factors  (Ames etal,1999) . 

 

Table3.Gluten content of suni-bug durum wheat damage 

Means       Al-AbriamiaDoar- 29 Wahat Al-Iraq 

   

Cultivars 

Damage%     

 

13.2 12.50 13.80 13.30 0 

11.1 11.00 11.29 11.00 01

9.7 9.8210.0 9.28 01

1.5 1.22                                 L.S.D5% 

11.1 11.7 11.2 Mean 

2.0L.S.D 5%

      There are relationship between SDS sedimentation value and the quality of gluten and ash 

content (Boyacioglu and Appolonia1994) , the SDS sedimentation values decrease significantly in 

all cultivars as suni – bug damage level increased,Al-Ibrihmia cultivar have lowest sedmentation 

value at 20% level damage, sedimentation value was important for cooking quality,Dick and 

Young(1988)  showed significant Correlation (r = 0.71) between the cooking properties and SDS 

value . Falling number value of semolina sample were decreased significantly for all cultivars 

considerably (table.4), indicating the amylase activities of the sound and damaged sample were 

high, Mousa (2007) referd that falling number decreased in the damage bread wheat at 3-5% level 

because of suni – bug saliva had amylase enzymes besides proteases and the decrease of flour slurry 

viscosity as a result of starch content decrease in the kernel. The result of this study are important  

to those whom make decision  and answerd their quastions about utilizing suni-bug damaged 

wheat,further work is under way to evaluate the effect of suni-bug damage on the quality of pasta 

products 

 

 

 



 

 

Journal of Tikrit University for Agricultural Sciences    Vol(11)No(4)year(2011) 

                                

 
Table4.Sedmentation value and falling number(sec) of suni-bug durum wheat damage 

Means       Al-AbriamiaDoar- 29 What Al-Iraq 

  

Cultivars 

Damage%     

31.3 26.0 36.0 32.0 0 

21.3 23.0 32.9 29.8 01

25.733.430. 0 27.0 01

3.41.22                            L.S.D5% 

33.4 32.9 28.6 Mean 

2.0 L.S.D 5%

 

Falling number sec of suni-bug durum wheat damage  

MeansAl-Abriamia Doar- 29Wahat Al-

Iraq

Cultivars

 

 

Damage%         

641 601 711 621 0 

560 500 625 555 01

480 430 520 490 01

6.03.55                                      L.S.D5%

510.3 618.0 555.3 Mean  

4.5L.S.D 5%

 

REFFRENCES: 

AACC .(2000) Approved Methods of the Amercan Asscoiation of  Cereal 

Chemists.St.Paul,Minnesota.U.SA,                   

  AL – Kunany, N. A..( 2004). Study Some Quality and Processing Characteristics of A promising 

Durum Wheat Cultivars. M.sc. Thesis,Dept.of Food Science and Biotechnology., Coll.of 

Agriculture.,Univ.of Baghdad.,   (Arabic),pp.47 

  Ames, N. P., Clarke, J.M. , Marchylo, A.B., Dexte, J.E.and woods, S.M. (1999).               Effect of 

environment and genotype on durum wheat gluten strength and     paste viscoelasticity 

Cereal Chem. 76 (5): 582 – 586 . 

 Boyacioglu, M. H. and D’ Appolonia, B.L. (  1994). Durum wheat and Bread .  Cereal Food  

World. 39(2)  : 168 – 174                                                                               

California Wheat Commission (2000) . Description of durum semolina quality  

factors.P.O.Box2267,wood landCa 95776-2267(530)661-1292 Fa x :(530)661-1332            

Dapocchi ,   A. , Galleschi ,L. and Saviozzi,F.( 2000).Isolation of wheat high molecular weight 

glutenin subunits from durum  wheat.Cereal  Chem.77(2):105-106                                                                   

    Dexter,J.A.,and Marchylo, B.A.(2000).Recent trend in durum wheat and pasta         

    and  requirements   processing:Impact on durum wheat quality

Canadian Grain Commission Publication.Presented at the               

 International work shop in durum wheat and pasta quality, Montpelher           

France.                                                      

                                                                                                                                



 

 

Journal of Tikrit University for Agricultural Sciences    Vol(11)No(4)year(2011) 

                                

 
 Dick, J. W. and Young,V.I. 1988. Evaluation of durum Wheat semolina and pasta in the united 

States in Durum Wheat Chemistry and Technology . American Association of Cereal 

Chemists, St. Paul , MN , USA. 237 – 248 .  

    Every, D. (1992). Relationship of bread baking quality to levels of visible wheat bug damage and 

insect proteinase activity. J. Cereal Sci. 16 (1): 183 – 193.  

 Karababa , E., and Ozan,A.N. (1998). Effect of Wheat bug (Eurygaster integriceps) on quality of 

wheat variety grown in Turkey . J. Sci. Food Agric. 77 (5): 399 – 403 . 

 Koksel, H,. Sivriy, D., Ng,P.K., J.F. and Steffe,J.F.(2001). Effects of transglutaminase enzyme on 

fundamental the biological Properties of sound and bug – damaged wheat flour doughs. 

Cereal Chem . 78 (1): 26 – 30. 

Mousa, M; A., Abd – Hamid,E. and Al – Anbiki,N.N. (2010).  The effect of suni bug( Eurguster 

intgriceps SPP) infection of wheat on the capability of bread making. J. of AM – Ssalama 

for Science in 7(2)  

  Mousa, M. A. (2007) . The Use of HPLC Techinqe as a Method for Gliadin and  Glutinine 

Separation with their Fractions for the Identification of Locally  WheatVarieties Along with 

their Performance for Bread Making . phD. Thesis, Dept.of Food sciences and Bio 

Technology., Coll. of Agricultur.,UNiv .of Baghdad Baghdad  ,i n Arabic P:69. 

Peterson, C., Graybos ,R.A., Baenziger,P.S. and A.W. Grombacher,A.W .( 1992). Genotype and  

environment  effects on   quality characteristics of hard red winter wheat . Crop Sci. 32 (1)

    98 – 103. 

SAS. 2001). Statistical analysis system, SAS Institute,Inc.Cary.                     

Sivri, D.,Batey,L.,Skylas,D.G., daqiq, and Wrigley,C.W.(2004).Change in the composition and size 

distribution of endosperm proteins from bug- damage wheat. Australin Journal of 

Agriculturl Research 55 :477-483 

Standard For pasta product, Macaronai ,  Spaghetty, Vermicelli, Lasagnam   

Noodles.(1976).Canadian Government specification Broad Standard. Food Scienes  and 

Technology. Abstact.  

 Toufeili, I., A. Olabi., S. Shadarevian , M. Antoun, R. Zurak, and I. Baalbaki. (1997). Relationships 

of selected wheat parameters to Burghul Making quality. J.  Food Quality. 20 (3) : 211– 224 

. 

.Troccoli , A., Borrelli ,G.M., P. De – vita ,P., C. Fares,C  and Di – fonzoet,N . (2000). Mini review: 

Durum wheal quality, a multidis ciplinary concept. J. Cereal Sci 32: 99 – 113 .  

 Williams, P. c, Haramein, F.G., Nakkoul,H. and Rihawi ,S . (1986).  Crops quality evaluation 

methods and guidelines. ICARDA: Aleppo, Syria. 

 



 

 

Journal of Tikrit University for Agricultural Sciences    Vol(11)No(4)year(2011) 

                                

 

.

 02

50101

 .SDS 

 59.9 ,% 66.2 , %66%55,98   ,% 55.59  %63.5070.0   

 %67.7   %62.50102029

767580727275

7070670 102029

01

 .

20.

.10.1

 


