W‘\'\g;;:.@.ﬁ:)\Aie)pf\Va)Lwi &‘J&Gw_}rjlﬁ

SO0 AT SO19 (stlond § 59 38 ¢S jolom ST H3 S
o a5 ST 59 9 & 31 6y Sl 58 5 gl ks g Lod WG

c\csbmojg.éu l.:“ cvsl.:.«o-d"’ C-L@.“ c*Vng.é.so,- S A c\jbj...,aic adble

9)}'.’,“’“’“‘ (L@‘ QQWJT ‘_;l-c

Ol OB S OB S ank mlio 5 (65,5LES ple olRiils ( oliE mblio 5 psle 05,5 (218 slpe ot (51585 (g smils —)
pobe ol (N Cdl Dliio S e 5 08 S anb b 5 (65)5LES psle oI olE mlis >1b 5 sle dige 05 S Ll Y
Ol 0S8 OblS (S
Ol e Jol e el dil ol Slidons 5 p ke s ¢ oS s5T o&ls ¢ plie o b s slse dige 0y S )l Wlid S st el Eils =Y
glﬁlwuwuoug';a,wu»b‘d«wu;\)-Tati.;;;uuu;@uw,\;@,r,lﬁwﬁm)lwujtsbybm;-i
Ol cdgdn (ol o 5 pols 0aSin s (S350 S s 8 (olle mbio Ab 5 alse e IS5 (g2l -0
Ol W8 il Jlo (235l o olie mlis 5 poke 05, Lslaal 1

O/ NNE 25 pdy Gy AL/ V/Y e 1Bl )0 fu)B)

s AS>

g Ol 03 5 sl 6l 8 Jrassy cnl s das e LS 1 (glails S a1 p g G nSile g 4 45 il glal pS
Cilzre gLaiss GooF s (@in A 5Nl ) g Ol e (318 mlo amsn br s YD) L (Aopn Voo 5 ) (ol i e
slaaz ;3 (O /0 + Na 80+ COyYse 5Op 7N + COy /8y Oo 70+ + No 74+ 5 8) 85 S| 5 5l 0 S Sligs sla3lS
S 5 PH ) plasd 5 (£ls,158 055 5 2 5808) (S0 (Audo b 5 Lado ) (S5 505m sla Sis 31 (50 s S (5016
</00) 63 sk 5 eSS Olos e 5 (P </ ) (ol gy o sl DL gl KA s OleedS Dbl 53 N-80 03, oS (sl
5180 53l Slatty 53 dowoys VAVAA 5l oS ladils dide 3l Ol cpiomen A2ils oS ladils dde 31 Ol (b one G (P
T B VUL e ke b il Ol il 28 o SaenSTen TR (sl sladin 55 Ao)3 VY0 w0 035 50 5 o SASIiss gl
S 5 ol sk 1, VU L p a8 gails 1l i 055 Ol w5l il 51 AL G e Rl L s A AT gl
b 55, YU L (RZY) VL s s L S (silasln 035 23 Gl 31 Ao, VVEE 5ty oY) ol i 5 4 (IS
SeoS 1 Ol s (P <e00) Jls e 008 PH Ol 2 (65106 Ol e —los Bline 1 5 (651065 e dos 313l (ol 31 (50l 5

3l I S e Gl L (RN VL s s | oS

smjafari@gau.ac.ir

Yo\



sl sland 5 (S5 (S5 sl S5 obsl

L op S deSlss sl S slashw b)) 5 ol
5LS Lass oS sls olis Lagl s Ll 13 aalae 35
O3 JBULl Yor agovs 5lazss VY G b - Suslss
ST Lanesills S ol iomen 3L 288 sk
AT IAT azsl 2als o Saios Ol 4 58 56 cou
Olge a1y o ShaSlga bl an &l > 5 eslizal (V44A)
. q 7 .

S5 dsed ome Loy fute b 0Kl Gl e 2255
slaes 55 1y, ST (S eS8 Ao 3 N0 (g5l il L
Yj\/‘i-\ [&FN W) )}%;Q}]deﬁb@)bi'jv-\‘\'
LS S (YN 0L 51505 [a] 5505 J 28 55,
S s SSsee sla S sas L 05
(Yord) Oan 5 652 [V ] sls 51,8 oy 5y5e (J\;f
Olss 4 anl ;i el b ot Sl Slids )8 S o
e SN ga e ST xS gl s sy S
o ged g Ay calisee e 53 1y BT 0T s S eslizad
e lae o (ool Saadly p U3 58 slaanay s
0+7) O{;Mléécb‘ﬂj}l{]) Bdin w5 Jisls JLas!
S8 VL chle oS sls ol ol =l LS s (47
INT 3 e 5l ST g pis C b op SAS |63
oy e SaSles 38 5t s (V) OLKes 5 g5
;)H@uwvngpjauu@gq J xS
s lacble oS ol Olis Laol b sl 55
S 0 i S Eely o SuSles S8 VL sl lis
S oLl 5l DIYTas Lol wsy e poled 53 i S
Sdee e ‘L;)l;.'j-! u]]ﬂ L 4.]44]) BE cé.’u] JL:_w.u. Sledbs!
6L.Q)'L§k_é_k>.m6ujj}d_€))3j6)‘.)s_€_<jouj
(J\_;f S glaana s O5aeS| 5 3l ¢y SASTi6s
ol oLl el se Ol S cardlae cpl s 1 )l s
S5 s Sy Ol bl 50 5 g B ub o

A ey oS gl 5 (g (oL LD

9. Methyl bromide

Yoy

dsdls —\
3k 5 Ysame 5 dlacy (285 5 WSS LS puS
@lals Y a8 5l p g SO oS el OlokS el 5l
an Oledl 4 das 3 puisS oLl [T ] s e LSCE5
plas (S 5b 4 [Y] il o sl ol 5l Jol= 0L cuas
5 Smd S @l Gladls 5l S 4 gz 53 5 g 50 0l 5
Ak 8 g dde Alwd 53 a4 S Wl o il cl e
Sl 035 b o sty odnn 0Ll 2 5588 1350 0 e
23 e gla el (Soenls el coles s s
s 035 il o p S Sl 0Ll b3l 5 IS e
3 eSSl el 535S e Oy aslsjln 05 e
Lo pbowd VLl 5 Jad [0 58 O] Cnl &by (gannls
Slam oz dader comge )1 3 ba el 1y S s
G b sl 5 Oz laded W 5501 o3 5z e
b sbed S0 5l andenl Ol s 2338 o 351 53 g sedasl
S PH sl el Bl 5 e 3T G e L
G Ll b 5 S s 53 e sl el I S
BERTSLER e o5Sb S AL e Ol NI LS
FeSUE Ol dmr 8 35 0 o gmine 06 ChS s
0L S5y s eag i pS 5] gl Lol b sl xiy
S S Jals a8 (L BT o e [0] 555 0 o
sl ¢l 5 TpanS wid JpuS wad d ke
Sl Sl ey e Jelge pl 3V pp s ptS Sa T s
[V sV asde o3 Db DL ) s aU S
Sl paS lodile JL e ar oland o gas 5o
o i 53 55 ol 5l o sl e oaliial 2aS (LIS o slie
Psl s el o S daeSTgs it W3S ) eslind ]
0l lime (dsiS _d bl e slpe 55 Sleilagily oS
e |y Ol i oSS 5 i, e Lasls ol oo
il a3l LYl L Olg o 1) daad] slon  dulad o0
R LW e 5 o S STes (ol il
b (Y00 ) 0L 5 o pils V] sls i O3S

1. Sitotroga Gerealella

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

5. Rhizoperta dominica

6. CO2

7.N2

8. Ozone



\yan C».:..@-:.“»J)‘ N 693 A\ OJLQ.:Z:

e @L“’J(‘ﬁ)"

Sladls)la 05 dmlee (sl S 055 (00l A&D L.
LYo] o oslazal V (gadasl

m, x 1000
my = ————
i N
o laasly O35 =m, =B s r[_<;.A Clsyla 059 = my

Ll pf M, s bl slds = N ‘V’Jf

AR 035 s ¥-Y-Y

5 agad b olSans ey Mol S 035 e 12
Slay Glgme 03 S g oa (G55 olKaws Slimals
Glaals 035 5w, O 153 4 olaws ol 0125 L
Ja o S /0 &35 1) i 65515 b OF O3 J51s
Leulg s s 55 (215 AND =L EKGOOI

DV s S oSl ea 055 Y sabaly 5l el

m
=1
wdd g kS O3s=m S D=0
o] oyl —-YY
Al byl 2 TV U1 2 Je 00 Lkigal e SN
35,8 uiias O o513 sl b A aziliS Sl Sue sl s
YO ldde o A 033 Hae blo LS 5 bglses s
Vvl ol S s el Gl Jlows 31 20 L
O iy I i b T g o a5 5,50 e
hleSTden o Jl s /) Jlome b Cules 3 s LS
3 e RlSlda i jlade ulal 03 5ed 213

fo] s e Aol Q‘J‘,:.a Y Lg‘dm.]) L}Ja

Gl Olyn = (e 25 XY
PH (pons —0-Y-Y
sl 030 Shaie T 2 e Vo Los,T (sagal 5l p S0
ol 53 oSl aids Yo Do a5 43S b gloes SalS o
FoPH L5 65 Jsloms PH s 23 8 i b s
N2 S
FeS B Ol gm0 —-Y-Y
e Bl Gl Dpe5T 2550 (sladi gad S Ol
Sl ealg s s =Sl (OYAY) YVe ogled 4 Ol

DAT 435 s S Olje £ b
100

W = (M, —m. ) %
a 2 1 e

Yoy

Ubufbj) 9 :bﬁ -y

3 Gl il s, Ol s V=Y
pxS 5558

Sedd g N-80 5, p S slaas yod 655 ol )
Ol S Slad SLS 50 Slads 5 ade 1S ojlsl g5k
Sl L e sl ush) Ol 23S el (O 5)
Gar 3 WY 051 3 a sl e SV 0 s 05,
el D 060621+ :Ju. Memmerto,h) sl 3 sl
by DT s eend (ol Cusby 4 Ok, B (0T
e s b e 035 Sl doss Ve S sladls suly
) Lyoal oIl Gl 5l p kS (ol (s
(5 S 3luldr Cgr) o 5 (3 Dladad (g5lulus
dos o Gl b b plap S s S eslinl
st any Lol 5 SlS) Ao ps Vee 5 (ol 05
Slaaiy 53 (IS Oley Sde b 3 e Ll 3 Lais
Slaa S35 Slhes lp a8 515 58 4 L s e
B Glodzms Sligas k3l 58 Ly S bl ) kS
S 055 4 pasion S L 3B Goop 5 S 5
53 (Bl LS5 OS] sl )8 o si (V Jsbx)
033 4z 38 Gn iy 5 b plasil agis bl oS5
05,5) dgde (§3,5LES Slades 55 50 55 p S glaanes
93 53 r.)\_;f Sladion e 3ol O s (o108 abe
ol Oley (sl J1s ) o S sl amyn g0 5 Y glos
Syse G ses] s e (aia A 5N E ) g sasl
A el LOT (655 Do pl (b Sl Ay s

3 =N NS slp =S g Y-
L

Ao g dake CB) s —V-Y-Y

clac s ICC 102/1 (1972) skl iy U sollae
V6] s tilons abo g 50

Wlaylm 05y s —Y-Y-Y

adls s adhy el o8 055 4 4 kel 455 o
593 S ioled gl sl gased 5l Wl sladls s
MX50 Joe ¢ S 0700V @35 L) Sz 65515 b e

Sl - e Y 52 )



sl sland 5 (S5 (S5 sl S5 obsl

0 e S e kilal 5 & 055 =y

os=mg aosb e slue 1 2uSE S35 Lo =wg,

‘(’J‘f‘:‘“—?ﬂgbééﬁd)jzml‘fﬁ‘:““"ﬁ 4 et

Table 1 Levels of cleaning, gas, temperature, and staiage

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% 0O, + 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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Table 2 Analysis of variance (mean square) for propeufasseful loss, non useful loss, hectoliter,
and thousand seed weight of wheat

Non , Thousand seed
Source Useful loss useful Hectohtlerl weight
(%) oss(u)  (©-01kg it )

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 0.33% 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 0.128 0.015™ 0.344™ 2.609®
Storage timex Gas levels 0.24%5 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™
tci:rlr?:mngx Storage temperatureStorage 0.362™ 0.030 0.123" 0.302
it\?erﬁsge temperatureStorage timex Gas 0.145™ 0.010™ 0.172" 1,759

" 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 litY) W?é?;t Acidity  pH  Ash
0% 1.6478%  0.6003 92.944 37.984% 2'7a437 6'4556 1.2730%
100%  0.8572 0.04° 93.6053 38.8281 2'7a012 6'45’40 1.2756%

Different letters in the same column indicate atisiaally significant difference between the vadue
(p<0.05).
Table 4 Comparison of the mean values of wheat proprtieieuthe influence of temperature by the
Duncan’s multiple range teqi<0.05)

: Thousand
Temperature  Useful Non useful Hectoliter - -
Fo) loss(%)  loss(%) (0.01kg litY) See‘gg"r‘ge'ght Acidity — pH  Ash
20 1.3496  0.3496" 93.3328 30.171¢ 29012 65112 1.2809
40 11557  0.2906" 932171 37.6408 28937 g0 12678

Different letters in the same column indicate aéistiaally significant difference between the vayp<0.05).

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

. Thousand
e S VoY ol sceducon cay g
2 weeks  1.4081°  0.2237° 81.9325° 30.6562 28962 g35e 1.9768
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 95.412 353750 26087 g 4159 1.3381

Different letters in the same column indicate distigally significant difference between the vaue
(p<0.05).
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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 teq1<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 3.0500° 6.446F 1.2403
2 1.1788°  0.2725 93.373% 37.7189 2.6188 6.5037 1.2879
3 1.0625° 0.3162 93.4088 39.0312 2.6000° 6.4500° 1.29871%
4 1.4788 0.3831° 93.456F 38.2500° 2.6188 6.4388 1.2711*°

Different letters in the same column indicate aéistiaally significant difference between the vayp<0.05).

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

Source Regression equation correlation Regression equation correlation
9 q coefficient 9 q coefficient
Useful loss(%) Non useful los$%)
Cleaning y=-0.0079x+1.6478 R=1 y=-0.0056+0.6003 R=1
Temperature
Storage time  y=0.2395%-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
18 0.7 /
1.6 :u;: 0.6 T
i =
£ 12 g 95
g 1.0 = 04
z 08 )¢ S 03 [|a
g 06 5 02
o 0.4 Fourth level = s Fourth level
5 Third level 7= 0.1 Third level
0.2 Second level ) - Second level
0 First level 0 First level
& & & & & & & s
c}“f\ &v}"\ 4 & w C}@& éw & o
&:;‘Q %@ o &@«é\ 6‘9‘ GV
a b

Fig 1 The effect of cleaning, storage time and gas fewalthe wheat grain a: useful loss, and b: nofullgess
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Table 8 The regression equations of hectoliter and thalisaed weight properties of wheat grain
Source Regression equation corre_la_tion Regression equation corre_Ia_tion
coefficient coefficient
Hectoliter (0.01kg lit!) Thousan?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 10.796£+44 618x+12.314 RP=1
=-0.7187%+5.4215%- _
Gas levels 12.14x+46.062 R=1
a
~ 100 [ ~ 45
= _ | < 40
¥ B | S 35
Z 90 230 l,
£ = 25 V
5 85 22
= Fourth level = 15
E S0 Third I:\"el ; 1; e Fourth level
= Second level = Third level
= 75 First level E o Second level
a < & 0 First level
@Qo ¥ q.,@"“ &Qs@ g‘_.‘.;\c’ & ée. @g‘ -
o & @‘,ﬁc c;;\ F 4 Qé.)"* P \e‘\’
& 5 & &&e ‘%@@ o
a b
Fig 2 The effect of cleaning, temperature, storage tane, gas levels on the wheat grain a: hectolited,la thousand seed

weight
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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™ 0.010,
Cleaningx Gas levels 0.087 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
lCéI\(/egglngx Storage temperatureGas 0.049™ 0.001™ 0.004™
Cleaningx Storage time< Gas levels 0.02% 0.008™ 0.021°
;:rls:mngx Storage temperatureStorage 0.046™ 0.008™ 0.059°
Storage temperatureStorage timex Gas 0.083™ 0.015™ 0.008

levels

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

Source Regression equation corre_la_uon 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
y=0.1125%- _
Gas levels 0.6937%43 6125 R’=0.95
s
//
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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 idrain

Source Regression equation correlation coefficient
Ash
Cleaning - -
Temperature - 2 -
. y=0.0886X- _
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%c) and time (2, 4, 6 and 8 week) and different dasiecarbon dioxide, nitrogen and
oxygen (as air, 90% MN10% Q, 90% CQ+10% Q and 45% C@*+ 45% N+ 10% Q) within the
stored wheat packages on the biological (usefulraduseful loss), physical (hectoliter, thousand
seed weight) and chemical (acidity, pH and ash)ratteristics of wheat grain variety n-80 in
Golestan province, were investigated. The restitsved that the effect of cleaning< 0.01) and
storage time and gas leveR<(0.05) on useful loss of wheat were significantsoi useful loss of
wheat grains decreased from 1.4788% in the pacagintains 45% Cg and 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. Higetaf wheat grain increased at higher levels of
cleaning and storage time to the values of 0.71818144%, 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 significd (
0.05). Finally, ash content of wheat grain by ahhigrrelation coefficientff=1) increased when
extending storage time.

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