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9. Methyl bromide
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1. Sitotroga Gerealella

2. Trogoderma granarium
3. Sitophilus granarieus
4. Tribolium confusum

5. Rhizoperta dominica
6.CO2

7.N2

8. Ozone
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Table 1 Levels of cleaning, gas, temperature, and stdiage

Variable Level Amount Variable Level Amount
Cleaning First 0% Temperatu  First 20°C
Second 100% re Second 40°C

First Air First 2 weeks

Composition of Second 10% O, + 90% N, Storage  Second 4 weeks

gases Third 10%0, + 90%CQ time Third 6 weeks

Fourth 10% 0O, + 45%N, + 45%CO, Fourth 8 weeks
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1. ANOVA
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Table 2 Analysis of variance (mean square) for propeudfasseful loss, non useful loss, hectoliter,
and thousand seed weight of wheat

Non . Thousand seed
Source Useful loss useful Hectollt.erl weight
(%) oss(os)  (0-01Kg lt?) -

Cleaning 9.994 5.023 6.983 11.391°
Storage temperature 0.899 0.056™ 0.214% 37.516
Storage time 1.503 0.113 2775.428 177.385
Gas levels 0.502 0.034™ 1.236™ 4.990
Cleaningx Gas levels 0.339 0.062™ 0.547" 2.089™
Cleaningx Storage temperature 0.353™ 0.071™ 0.004™ 0.000™
Cleaningx Storage time 0.144™ 0.057" 1.568™ 3.859
Storage temperatureGas levels 0.129 0.015™ 0.344™ 2. 609"
Storage timex Gas levels 0.24% 0.011™ 0.353® 0.687"°
Storage temperatureStorage time 0.148 0.025™ 0.276" 35.672
Cleaning Storage temperatureGas 0.081™  0.029°  0.585" 0.656™
Cleaningx Storage time< Gas levels 0.26% 0.016™ 0.677" 1.488™
t?rl;]ssnmgx Storage temperatureStorage 0.362" 0.030™ 0.123" 0.302
it\(laerlasge temperatureStorage timex Gas 0.145™ 0.010™ 0.172" 1.759%
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” Significant at 0.01% Significant at 0.05%*Not significant.

Table 3 Comparison of the mean values of wheat proprineieuthe influence of cleaning by the
Duncan’s multiple range tegi<0.05)
Thousand seed

Cleaning Useful  Non useful Hectoliter

(%)  loss(%) loss(%)  (0.01Kg lit?) W‘(aé%ht Acidity  pH Ash
0%  1.6478  0.600F 92.944 37.09843 27487 64656 4 50ap
100% 08572  0.04° 93.6053 3g.g28 27012 64540 4 oo

Different letters in the same column indicate atigtiaally significant difference between the vaue
(p<0.05).
Table 4 Comparison of the mean values of wheat proprtieleuthe influence of temperature by the
Duncan’s multiple range tegi<0.05)

. Thousand
Temperature  Useful Non useful Hectoliter - P
Eo) loss(%)  loss(%) (0.01kg lit™) See‘gg"r‘ge'ght Acidity  pH Ash
20 1.3496  0.3496" 93.3328 30.1718 29012 65112 1.2809
40 1.155%  0.2906° 93.217F 37.6408 28937 g 40 1.2678

Different letters in the same column indicate aistiaally significant difference between the vadup<0.05).

Table 5 Comparison of the mean values of wheat propritneieuthe influence of storage time by the
Duncan’s multiple range teqi<0.05)

- Thousand
e S NG SR, hween Aoy A
2weeks  1.4081°  0.2231° 81.9325 30.6562 28062 gg35e 1.4768
4weeks ~ 1.6087  0.2819° 81.8294 425317 26750 6.4738 1.3196
6weeks  0.9937”  0.3631 93.9° 36.0625 27375 4144 11629
8weeks  1.000  0.4125 95.41% 353750 26087 g415¢ 1.3381

Different letters in the same column indicate distigally significant difference between the vaue
(p<0.05).

Yoo
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Table 6 Comparison of the mean values of wheat proprti@suthe influence of gas levels by the
Duncan’s multiple range teqi<0.05)
Thousand seed

Gas Useful Non useful Hectoliter . .
levels  loss(%)  loss(%)  (0.01kg lit?) W‘(*é%ht Acidity  pH Ash
1 1.2906®  0.3088& 92.8612 38.6250° 3.0500F 6.446F 1.2402
2 1.1788°  0.2725 93.373% 37.7188 2.6188 6.5037 1.2879
3 1.0625° 0.3162 93.4088 39.0312 2.6000° 6.45000 1.29871%
4 1.4788 0.3831% 93.4569" 38.2500° 2.6188 6.4388 1.2711*°

Different letters in the same column indicate aistiaally significant difference between the vadup<0.05).

Table 7 The regression equations of useful loss and nefuli®ss properties of wheat

. . correlation . . correlation
Source Regression equation . Regression equation g
coefficient coefficient
Useful losq%) Non useful losg%)
Cleaning y=-0.0079x+1.6478 R=1 y=-0.0056+0.6003 R=1
Temperature
Storage time  y=0.2395x%-1.8447%+4.0583x-1.045 R=1 y=0.0649x+0.1578 R*=0.99
Gas levels y=0.132%-0.6153x+1.8007 R’=0.846
d y

18 0.7 /

L6 [ = 06 (1
= 14 S
= 12 g 05
Z 10 = 04
= 08 9 S 03 a
zZ 0.6 4
= 0.4 Fourth level = 0.2 Fourth level

: Third level 2 01 Third level
0.2 Second level ) ; Second level
0 First level 0 First level
& & & o & & ¢
& & & S & & &
¥ & & & ¢S o o
&Y & N &8 o <]
a b

Fig 1 The effect of cleaning, storage time and gas &walthe wheat grain a: useful loss, and b: nofullless
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Table 8 The regression equations of hectoliter and thailisaed weight properties of wheat grain
Source Regression equation correlation Regression equation correlation
9 q coefficient 9 q coefficient
Hectoliter (0.01kg lit!) Thousa“?gf)eed weight
Cleaning y=0.0066x+92.944 R=1 y=0.0084x+37.984 R=1
Temperature y=-0.0766x+40.703 R=1
. B . y=2.520%- _
Storage time y=9.2533x+70.142 R’=0.82 10.7962+44.618x+12.314 R=1
y=-0.7187%+5.4215%- _
Gas levels 12.14x+46.062 R=1
o a
—~ 100 — 45 [ A == | I
= _ < 40
o 95 | = 35
= 9 2 30
= —= 25
85 2 20
= Fourth level = 15
’_: 80 Thi:;:e"ele‘ € = 10 Fourth level
i) Second level =5 Third level
el 75 First level ﬁ: = Second level
& \"{"‘ 6& - 0 First level
w&@ a"} a-b 5 S & & >
i ad ¥ & + F &
&z& G}é o C}ép &i& &} n‘?{ﬁ% O‘}\
a b

weight

Yov

Fig 2 The effect of cleaning, temperature, storage tiané, gas levels on the wheat grain a: hectolitet,ka thousand seed
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Table 9 Analysis of variance (mean square) for propeufeacidity, pH, and ash of wheat seed

Source Acidity pH Ash
Cleaning 0.031° 0.002 0.000™
Storage temperature 1.891 0.169 0.003™
Storage time 0.068 0.053 0.099
Gas levels 0.767 0.014™ 0.019’
Cleaningx Gas levels 0.08%7 0.019® 0.042
Cleaningx Storage temperature 0.076™ 0.003™ 0.009"
Cleaningx Storage time 0.306 0.020™ 0.008
Storage temperatureGas levels 0.075 0.012% 0.007"
Storage timex Gas levels 0.10% 0.006™ 0.005™
Storage temperatureStorage time 0.538 0.108 0.033
El\tlaggmgx Storage temperatureGas 0.049" 0.001" 0.004™
Cleaningx Storage time< Gas levels 0.02% 0.008™ 0.021°
;:rl:]a:mngx Storage temperatureStorage 0.046™ 0.008™ 0.059°
it\?ergge temperatureStorage timex Gas 0.083™ 0.015™ 0.008

**Significant at 0.01% Significant at 0.05%Not significant.
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Table 10 The regression equations of acidity and pH pragedf wheat grain

Source Regression equation corre'la'tlon Regression equation  correlation coefficient
coefficient
Acidity pH
Cleaning
Temperature y=0.0171x+2.2087 =1 y=-0.0056x+6.6224 =1
Storage time y=-0.0419x+6.5647 R*=0.88
Gas levels y=0.1125x- R’=0.95

0.6937x+3.6125
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Fig 3 The effect of temperature, storage time, and @as4 on the wheat grain a: acidity, b: pH andsb: a
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Table 11 The regression equations of ash properties of indrain

Source Regression equation correlation coefficient
Ash
Cleaning - -
Temperature - p -
. y=0.0886%- _
Storage time 0.6312%+1.3163x+0.5031 =1
Gas levels y:-0.0186)%+0.1035x+1.1555 =1
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Wheat is a cereal grain that constitutes on theages one-third of the total grain products. Irsthi
study performed for the first time in Iran, theesffs of cleaning (0 and 100 %), storage temperature
(20 and 40%) and time (2, 4, 6 and 8 week) and different dosecarbon dioxide, nitrogen and
oxygen (as air, 90% M10% Q, 90% CQ+10% Q and 45% C@*+ 45% N+ 10% Q) within the
stored wheat packages on the biological (usefulrenduseful loss), physical (hectoliter, thousand
seed weight) and chemical (acidity, pH and ash)aratteristics of wheat grain variety n-80 in
Golestan province, were investigated. The restitsved that the effect of cleaninB< 0.01) and
storage time and gas leveR<(0.05) on useful loss of wheat were significansol useful loss of
wheat grains decreased from 1.4788% in the pacagintains 45% COand N to 1.0625% in the
packaging contains 90% GONon useful loss decreased 93.3% with the riseledning level and
increased 84.9% with increasing storage time. Higet@f wheat grain increased at higher levels of
cleaning and storage time to the values of 0.7 1861844%, respectively. Thousand seed weight by
a high correlation coefficientRf=1) increased with rising levels of cleaning. Thifeet of
temperature and storage time and their interactiotihe pH value of wheat grain were significa (
0.05). Finally, ash content of wheat grain by ahhigrrelation coefficientRff=1) increased when
extending storage time.

Keywords: Wheat, Cleaning, Temperature, Storage time, Gastian.
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