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1- Foss Auto analyzer 1030

2- Fibertech 1010Foss

3- BD (Bulk dencity100)

4- WHC (Water holding capacity)



oo g Juas o 3WI

el VY 3l s (Y00 8) O 5 JEE 5,
5 e v S eslial (glaaSd O el S
23 Lole S Dot e $1anS O S
et U e 3,8 Sl s T T e
Sl s Jsd=e 51 S 5 (Sigma p-Veev)
o, (Sigma P-vo¥o) ey O3 g Sli
ol s esliul 5y laanS Slasie S
i 5 el 4l sl e Lo wlie il
Ll oo aldd 5 055,50 Ol 250 S pdiay 25
2t 5 JlS o8aws 5l oslinad b 5 e enin
S IS alie 5 eend 05,51 5 S A
slaesls s b anulls (Ql’; DS Sleds)
sl s il L iy U by
Slaamial (b Slvpart 5 plerd S5
ool Sy e gla i (g i
Sloasy G pdm Sl 5 ol s 5 s pia s
JoogSl nlsT 5l eslinal b pls 55 5 s
o s s b sl Sl - b LG s
D3 bl sl 3sse zsans B Oley
50 Sk Olgmean pls 1 Lol cpl 5328 5
Sold e ple s Js (7)) < S 8 eslaal
sl bl Jue 5l BT laaasls 5
o Laesls ool (ol o)l shen s Col
b Jis a5l SxS glmesls lin
(Y++Y) SAS a/f ;s 5 (GLM) "asily prass
sy les Sl e JBlas o Sle s eslinad
ozl e )3 5 (S5 e 3l o3lizl L GLM
Sl LS anslin gal (P</10) 4o ;5 40 (L
Ssime o 53 i 4 b Sle bl e
sslil ( P<v)) s ys 4n wmclw,-\ (03 5
Olas 51 g i o ol Sas JUT s s
Pl ekl SS ke Ol poay (Celes) Ol 5SS

1- Generalized Linear Model (GLM)

g3

L 05l 5o ol FA St (pitnds 3l L otS
oskieds NAs SUES gk a3 £ oo
S 5 s ailiss Dl b sy pe Sl Olub
ol s 3 (5 o o olie 5 4SS b
oS g s palie S ST g atis 93 53 el S
)'\uﬂ_é}ujﬁﬁ_éél.auﬁ)_wu_wm)cl_é
(V) IS s 51 enlital b S5y O sl SO
A (65803l 05,51 ) eslizal 5 (gl 2n
Sl 2 Ol 5 6 ity s laazminsl 5 .(FF)
o3lainl b anasla 5l gee alis glace o 55 e
5 0AVA) Wl Ko s il s b < Volee |
PROC NLIN ;I esliol Ly (YAAY) 0L s s
s Lo a3 SAS WY (Ll il
S s B S B s s olie 353,
ey St o aal o BB 085
53 S BB S JS S U3 Sige a6
SlaeSl 3 a2 BB 8 s 5 eSS
SSaS I3l 3 3l eslizad L (1440) AFRC &¥slas
A el S
3 oS SRS s s Shdas S et
oskean oL s 1 leass G IS Ol
e 33 053,75 o235 2 ol Jes 1 2L
oo N oS palls S s Sy S
it eslinad (1885) OLas 5 | td ol 3,1k
S S esleal L S 08 O =8
3 R e 5o Jglel SLI 5 sl Sy IS
S 503 P95 b kel oy 53 55 Jsloeal LI
el =Ll o 35T S5l eslizad L (V44Y) OLKen
3 Sl ol Sleslinal Oas o)l 4 pslis
U WS D_ij SLS s ol Sl eslizal L
oy 5 3 Jslomall SN 5o s 5e S35 20 sLls
23 5 et SIS 2y LTl 5
e s, L S 15 el 3 50 Dlslous

Sl 5l iy Slesss S p b 1S Ol e



AT (£) 0 lowd d(0) B AGS gl ;3 Lyiidg iy Ay yabid

(aLﬁ-wﬁ'JJ__::JMQJLA‘S\jM)ijw A
a5 35 7S edd (sl e Sl Lok pel
ol s sl es s o3 sl 4 05 S
3 e (sl g s 53 392 50 uffxﬁ
Slosos gl b G pShaS S5 2l ~
L Loyl s it asle Ol L2alS 1 5 o <l
5 ogld) s Al ol (5 Olie A
e Olges 53 0ls Sl = U L(TVF O KCas
Sy sl 5 asls Cosby Ol ;5'<:‘“" <=L>'-
5 S5, 3l sl s OLay e 5 ealizd
S U058 BSOS e (0444 Ol L
O @l e pbeed DS S GUS
OLLSGe 5 olbsb) 55lus d)\zu_;u S JALS
5 S (Y e DL San 5 adl ol VN Y
(Sl oale Ol 53 s pde (V1F) OL1Sn
A3 s OIS 5 el (ar pb s n
ol 1 cidie laolay s g 4ils Gy
Tl 2UIS i 5l (F o Jpl b ks ped
5 i 0553 O posarta T Gl 5 20
SLblb) Wlessad bl 25doee |y (J oS50 0550
el as el os B8 (YN0 0L
Slalad o (hgy o=l 3 edd o dol sla g
Cond dy (6,78 Oyl 5 o3y Sy b
C)J})ﬁﬁ@'d\ﬁﬁ%ﬁjé 03,5 35a ails J=ls
Olis by 5 4l Jals STh eole 5l s
A0 O b Sl e Sl s S ele
S 2l pslie s Sk S sl Jes
Slacaorad pla U o,y Sbtle 04 o) 50s
ssla ialS Ols e olid S5 wls Cilis
Sl L) pls sy Ol 208 4 K2
Ol |y gl 5o SO S kY Sl cpoman
osle asshb; Ol g ol 5 055 o gline

S0kl by Sl JS S

VYo

Jie i sl fas g 5 Ol sSTI Olo lize
g b eslimal U g bl 5JUT 5 e o355l (5]
Sl 5l Lol SAS /Y 15l 5 ke s
Oy g Laesls s ealinul \J)\ ¢ oebolsS
abga sl sl 5 Slayje Bl Sl
O3l 3l eslizal b Laesls e 5o dd IS s
s 3 PDIFF S 1 o Sl alio 5 S5

A plomil Loy 40 bl Jlaz|

oy g
5 ot S5 i et S
Sosldas 3 3y alils S5 Ol g
Coosd Gl 0ls OLESY ) Jolds s O Ja
53y oSt o3l Dlie pnins S5 A0
Ol (gl 0y 5 53 Jglesl UL ¢ Jlosle ol
j_;-ulggj_lgu(l_a)\&_i;;:e.\;i,;)ujjbuu
F Ol Sde 53 &S (g sba cal (P<v/00) ials
¢¢L>wﬁjj_;c;§di}o>u&l)_:n¢ﬁj_:«54_ﬁﬁés
O gl oo 3 53 Jglesls LI ¢ Jesle
o a by el o s (B edupd 3 sl
o A bl slaanslia 53 cpl e sdle 3y dige
osle S5l Jms 5 o3y Jlize 5 o5l o
ok sd 53 J sl k_éL:J‘jrk_?L e g (WSS
Lad sdaline (P<e/00) gyl gme Dt st
25 s e ;i sloml 4 e 5] Les gyl
S i g s CuS 5 55 35 g0 il Ol e
s SKast esle Olgae Gislsl (Yoo Y) Ol
Sye sl s St a1z U5
5 et lals ey atadoen =l
Trno GU5n S XS E1S (Y10) Ol
L S SL ) Sluls S asle il Csly

e.,\A[_.f;.a 4_5.:53\/)[&.35):)\.1}.4 JJ:.\:M_._.) ASLSJJJGA.:

1- First order autoregressive
2- NDIN
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Table 1. The effects of microwave irradiation and variety on chemical composition of barley grain.

Jsboal LI Jshmals LI

S NE2 - o3le U5
oke ¢ 3 ole o 3 . . awlis ‘-;‘ ol . P fui‘
D D r\;— r\;— . i (A.a.:ﬁé)
o Organic) i (Variety)
o Skl Ethere)  Crude) (Starch) (Mater (Dry Irradiation Y
(NDF) (' ADF) (Extract  (Protein Mater) (min)
19.94 6.92 1.91 12.03 56.26 97.23 89.90 0 )
18.71 6.80 1.87 11.63 55.41 96.35 87.16 2 & o
18.42 6.53 1.78 11.25 56.67 95.53 85.23 4 (Bahman Abi)
18.21 6.41 1.53 10.75 56.42 96.16 82.68 6
19.92 7.10 2.07 12.10 56.54 97.07 90.17 0
19.16 6.92 1.95 11.16 56.19 96.08 88.40 2 SSL
18.74 6.78 1.80 10.85 56.17 95.33 83.87 4 (Makoei)
18.46 6.55 1.64 10.52 56.62 95.30 81.43 6
19.95 7.22 1.91 11.96 56.22 97.23 90.16 0 )
19.50 7.08 1.85 10.96 56.13 96.18 86.75 2 L
18.92 6.89 1.66 10.42 56.87 95.60 83.12 4 (Sahand)
18.52 6.67 1.46 10.08 56.26 95.26 80.15 6
0.430 0.032 0.015 0.030 0.864 0.143 0.191 SEM
P values
<0.0001 <0.0001 <0.0001  <0.0001 0.694 0.393 <0.0001 Variety
<0.0001 <0.0001 <0.0001  <0.0001 0.221 <0.0001  <0.0001 Processing
<0.0001 0.539 0.0007  <0.0001 0.664 0.803 <0.0001 Variety * Processing

1 Acid detergent fiber, 2 Neutral detergent fiber
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Table 2. Effects of Microwave irradiation and variety on physical characteristics of barley grain.

AS* DS’ BDo” WHC' (4235) b5, el
(gr.gr DM) (gr.gr DM)  (gr.ml DM) (gr.gr DM) (Irradiation) (min) (Variety)

0.93 0.40 0.58 1.50 0 )

0.92 0.40 0.57 1.59 2 & o

0.91 0.40 0.57 1.86 4 (Bahman Abi)

0.89 0.39 0.55 1.94 6

0.97 0.43 0.59 2.23 0

0.95 0.43 0.58 2.35 2 sSb

0.94 0.42 0.57 2.46 4 (Makoei)

0.93 0.41 0.58 2.57 6

0.93 0.39 0.57 1.79 0 )

0.96 0.37 0.55 1.78 2 e

0.93 0.34 0.59 1.77 4 (Sahand)

0.91 0.35 0.57 1.72 6

0.083 0.064 0.041 0.113 SEM

P values

0.381 0.121 0.283 <0.01 Variety

0.552 0.215 0.321 0.085 Processing

0.495 0.332 0.711 0.041 Variety * Processing

1-Water holding capacity, 2- Bulk dencity,o, 3- Dry matter solubility 4- Ash solubility.
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Table 3. Effects of Microwave irradiation and variety on on dry matter degradability kinetics of barley grain.

(Celi) O ol 551 0o
Incubation Time (hour)

48 24 12 8 4 2 (Irradiation) (Variety) o3,
(min)
9358 91.81  84.31 75.08 54.62 4720 0 i
92.76  89.01  79.21 68.49 54.44 47.03 2 ol e
90.59  87.19  74.30 66.13 54.82 36.87 4 (Bahman Abi)
90.53  85.26 73.5 65.69 47.44 30.17 6
95.13 8821  73.97 63.42 47.12 39.30 0
94.77  86.59  72.57 60.48 46.52 35.86 2 S
93.41  87.63  69.50 58.39 42.62 31.18 4 (Makoei)
93.06 84.12  67.53 58.24 41.94 30.32 6
9529  90.75  78.61 68.17 50.58 37.69 0 .
9391 88.62  74.54 64.01 47.69 36.38 2 L
93.62 86.37  70.78 60.10 44.42 36.00 4 (Sahand)
92.87 83.89  66.17 56.24 43.19 35.20 6
0914 1.033  1.711 1.922 2.021 2.283 SEM
Pvalues

0.0034 0.0907 <0.0001  <0.0001  <0.0001 0.0025 Variety
0.0145  0.0006  0.0002 0.0041 0.0213 0.0001 Processing
0.8584  0.0016  0.0009 0.0063  0.1788 0.0273 Variety * Processing

S S aha e ED (Cell) g pdia e wﬂzc‘yﬁé.ﬁsdﬁéy‘bgﬁécﬂ&éqza

o il K25 03l sl sleasd B 5 035 5 Eaans U5 ST dox
Table 4. Effects of Microwave irradiation and variety on dry matter degradability parameters of barley grain.

a3
parameters
ED0.08 ED0.05 ED0.03 c(%h"  b(%)  a(%) (4822 S5 )
Irradiation (min) (Variety)
68.56 75.76 85.00 0.085 52.90 38.40 0 )
67.30 73.73 83.83 0.091 56.19 38.19 2 s o
66.46 7246 8170  0.168 6250  30.72 4 (Bahman Abi)
63.26 71.13 81.60 0.193 67.47 28.17 6
63.10 70.96 83.53 0.065 66.95 31.08 0
61.23 69.06 82.36 0.091 72.09 21.83 2 SSL
59.93 68.66 81.76 0.107 77.98 18.19 4 (Makoei)
59.66 68.10 81.26 0.108 78.47 15.14 6
66.20 73.73 84.30 0.067 71.78 26.04 0 )
63.62 71.37 82.85 0.091 72.14 22.38 2 L
60.75 68.85  81.73  0.111 72.22 21.38 4 (Sahand)
59.13 67.50 81.15 0.129 73.12 20.94 6
1.452 1.211 0.880 0.009 3.332 3.251 SEM
P values

<0.0001 0.0003 0.2607  <0.0001 0.1865 0.2436 Variety

0.0213 0.0298 0.0977  <0.0001 <0.0001 <0.0001 Processing

0.0983 0.0429 0.1090  <0.0001 0.0002 0.0002 Variety * Processing
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Table 5. Effects of Microwave irradiation and variety on

crude protein degradability Kinetics of barley grain.

(e l) ol 5SS Ol
Incubation Time (hour)
48 24 12 8 4 2 (i) 52 2

Irradiation (min) (Variety)
94.80 91.36 81.44 74.04 62.61 54.75 0 )
84.14 81.43 68.47 51.79 38.12 33.02 2 s o
79.51 78.14 64.56 48.10 36.51 31.41 4 (Bahman Abi)
70.85 64.49 47.56 33.31 26.75 20.29 6
94.74 90.50 79.17 67.41 57.10 51.07 0
82.54 78.20 62.98 49.41 32.24 28.33 2 SSb
78.57 74.73 60.20 43.35 31.15 27.62 4 (Makoei)
74.53 70.65 55.71 40.63 29.18 22.94 6
95.75 90.50 78.29 67.63 54.09 46.52 0 ]
83.52 78.77 63.27 48.76 39.51 36.19 2 e
78.44 74.46 59.05 43.32 36.18 30.72 4 (Sahand)
74.60 70.23 54.71 39.47 29.12 26.14 6
1.252 1.232 1.581 1.963 2.441 1.711 SEM

P values

0.2901 0.8778 0.4943 0.3674 0.3786 0.0450 Variety
0.0004  0.0004 <0.0001 <0.0001 <0.0001 <0.0001 Processing
0.0087 <0.0001 <0.0001 <0.0001 <0.0001 0.0011 Variety * Processing

Al b 5 s el g B 5 g 2V AU Jsis

Table 6. Effects of Microwave irradiation and variety on

CP degradability parameters of barley grain.

(parameters) Laazel 3
ED0.08 ED0.05 ED03  c(%h’)  b(%)  a(%) (i) 5652 (Variety) o3,
Irradiation (min)
76.96 81.71 88.88 0.108 50.09 44.98 0 )
68.78 72.52 79.18 0.098 67.74 18.52 2 s o
67.27 7020  75.95 0.096 6422 17.86 4 (Bahman Abi)
64.03 65.35 68.98 0.068 63.45 11.09 6
74.84 79.89 88.07 0.091 55.11 40.93 0
67.57 70.90 77.37 0.093 70.85 13.65 2 SSL
66.26 68.88 74.64 0.085 67.05 14.21 4 (Makoei)
65.15 67.06 71.51 0.088 66.24 10.59 6
74.84 79.99 88.48 0.097 61.44 35.02 0 )
67.57 71.00 78.17 0.074 61.43 25.31 2 e
6595  68.58 74.34 0.076 6134 2026 4 (Sahand)
64.94 66.96 71.61 0.077 63.39 14.35 6
1.081 1.135 1.216 0.006 2.135 1.218 SEM
P values

0.6672 0.7684 0.5078 0.2077 0.0462 0.0373 Variety

<0.0001 <0.0001  <0.0001 <0.0001 <0.0001  <0.0001 Processing

<0.0001 <0.0001  <0.0001 0.0004 0.0961 0.0527 Variety * Processing
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Table 7. Effects of Microwave irradiation and variety on starch degradability kinetics of barley grain.

Incubation Time (hour) (Cels) & 5l 5O Ol

48 24 12 8 4 2 (i) 5 (Variety) o3,
(Irradiation) (min)
95.24 93.05 85.07 78.05 65.86 56.46 0 )
95.16 88.59 75.63 66.41 54.08 46.06 2 = o
92.55 86.17 75.09 65.96 49.03 36.25 4 (Bahman Abi)
88.57 84.84 69.12 58.74 43.66 33.67 6
97.03 90.92 82.28 73.06 65.21 60.44 0
94.49 90.66 79.07 71.88 54.38 44.67 2 S5
94.25 90.13 77.50 68.31 50.69 32.81 4 (Makoei)
92.08 89.93 77.03 65.45 46.16 32.13 6
96.57 92.72 83.48 77.05 67.48 61.05 0 i
94.49 91.38 79.96 69.44 59.5 40.11 2 e
92.87 89.87 79.56 69.30 49.99 35.43 4 (Sahand)
91.43 89.84 78.75 68.54 48.79 32.24 6
1.19 1.59 2.09 2.13 2.16 2.71 SEM
P values
0.1585  0.0490  0.0308 0.0616 0.6140 0.8839 Variety
<0.0001 0.0660 0.0013  <0.0001 <0.0001  <0.0001 Processing
0.7636  0.1871  0.0446 0.0892 0.5549 0.4438 Variety * Processing
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Table 8. Effects of Microwave irradiation and variety on starch degradability parameters of barley grain.

(parameters) Laazesl 3

ED0.08  EDO0.05 EDO0.3 c(%h™) b (%) a (%) (Irradiation) (Variety) o3,
(min)
76.36 81.50 88.73 0.086 51.04 4435 0 ]
67.56 74.33 84.94 0.088 59.72 36.93 2 sl e
63.40 70.36 80.96 0.134 69.35 21.57 4 (Bahman Abi)
59.73 67.83 79.93 0.138 72.53 19.32 6
72.56 80.00 88.70 0.066 43.86 54.98 0
68.26 75.10 85.30 0.105 62.62 32.76 2 SSb
65.90 73.56 83.60 0.127 80.39 14.04 4 (Makoei)
63.46 73.00 83.50 0.179 84.94 7.15 6
77.33 82.20 89.56 0.098 43.86 53.19 0 .
67.60 74.90 85.16 0.128 70.57 24.07 2 e
65.25 72.87 83.42 0.135 77.61 15.44 4 (Sahand)
64.50 72.25 82.55 0.146 82.19 9.28 6
1.83 1.60 1.22 0.013 4.15 430 SEM
P values

0.3632 0.1555 0.1060 0.1011  0.1571  0.2850 Variety

<0.0001  <0.0001 <0.0001  0.0001  <0.0001 <0.0001 Processing

0.3267 0.4638 0.6965 0.0047  0.1207  0.1201 Variety * Processing
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Table 9. Effects of Microwave irradiation and variety on protein metabolizability of barley grain (g.kg cp).

(parameters) laaxul 2

MP DUP.UDP UDP DUP ERDP RDP SDP QDP (W&22) sn (Variety) o3,
(Irradiation) (min)
581.78 0.77 42.72 55.52 845.57  953.84 41254 54129 0 ]
713.09 0.89 304.18  342.82 64143 68128 48204  199.24 2 s o
728.97 0.88 31016 35079 65696  698.54  490.65  207.88 4 (Bahman Abi)
790.56 0.89 46538  523.05 51009 53505 41024  124.81 6
602.68 0.84 75.74 89.97 826.56  925.60 43039 49520 0
729.92 0.89 34791 391.52  599.22 62795 48433  143.61 2 S5b
748.35 0.89 36649 41235 59899  630.72  470.09  158.62 4 (Makoei)
726.11 0.89 411.18  463.87 54947 57246 45752 114.94 6
622.72 0.87 99.59 11436  820.60 90437 48550  418.87 0 ]
700.56 0.88 33510 37879 57327 62431 40575  222.10 2 e
734.54 0.89 36272 408.07 58325  627.67  400.09  149.59 4 (Sahand)
748.91 0.89 41756 46937 51976 549.68  369.09  255.23 6
0.003 1.60 1.77 1.82 1.99 1.14 0.914 34.48 SEM
P values
<0.0001  <0.0001  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001  0.1980 Variety
<0.0001  <0.0001  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 Processing
<0.0001  <0.0001  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001  0.0353 Variety * Processing
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Table 10. Effects of Microwave irradiation and variety on CNCPS protein fractions of barley grain (g/100 g CP).

(Parametrs) laascl 3

C B3 B2 B1 A (Irradiation) (a235) U5 o

(min) (Variety)
0.67 6.63 70.06 14.53 8.12 0 )
0.45 7.76 73.11 12.28 6.40 2 = o
0.53 8.19 74.36 11.68 5.24 4 (Bahman Abi)
0.53 9.87 75.11 10.11 4.38 6
0.48 7.89 72.42 13.35 5.87 0
0.47 7.98 72.38 13.46 5.71 2 s5Sb
0.46 7.90 72.45 13.31 5.88 4 (Makoei)
0.58 8.42 75.73 11.02 4.25 6
0.31 6.81 71.90 13.80 7.35 0 )
0.64 7.02 71.63 14.67 6.11 2 e
0.46 7.90 72.45 13.31 5.88 4 (Sahand)
0.52 8.12 73.18 12.52 5.67 6
0.144 0.274 0.689 1.382 0.628 SEM

P values

0.742 0.042 0.058 0.742 0.036 Variety
0.380 0.001 0.043 0.048 0.045 Processing
0.221 0.064 0.121 0.221 0.075 Variety * Processing
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Table 11. Effects of Microwave irradiation and variety on CNCPS carbohydrate fractions of barley grain

(Parametrs) laaznl 3

(Irradiation) (a35) U5

C B3 B2 Bl A4 (Variety) o3,
(min)
7.92 9.69 5.56 56.26 20.58 0 i
8.24 10.42 5.48 55.41 20.45 2 sl o
7.86 10.05 5.60 56.67 19.82 4 (Bahman Abi)
7.85 11.17 5.22 56.42 19.33 6
7.12 8.87 5.59 56.54 21.88 0
7.74 9.54 5.56 56.19 20.98 2 sSb
7.95 9.76 5.56 56.17 20.57 4 (Makoei)
8.00 9.80 5.60 56.62 19.99 6
8.06 6.74 5.39 56.22 23.60 0 '
7.72 8.82 5.55 56.13 21.77 2 e
7.86 8.48 5.39 56.87 21.40 4 (Sahand)
7.92 9.69 5.56 56.26 20.58 6
0.513 0.362 0.331 0.864 0.404 SEM
Pvalues

0.212 0.047 0.723 0.694 0.073 Variety
0.311 0.043 0.511 0.221 0.032 Processing
0.836 0.092 0.743 0.664 0.521 Variety * Processing
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Table 12. Effects of Microwave irradiation and variety on in vitro intestinal digestibility (g digested/g)

incubated in intestine.

(Parametrs) Laazes! 3

(Irradiation) (az3s) U5

s CoF s p (Variety) o3,
(min)
0.76 0.87 0 )
0.68 0.82 2 = o
0.65 0.82 4 (Bahman Abi)
0.43 0.79 6
0.72 0.84 0
0.63 0.84 2 sk
0.58 0.79 4 (Makoei)
0.55 0.81 6
0.75 0.86 0 }
0.73 0.83 2 _
0.69 0.78 4 (Sahand)
0.61 0.76 6
0.043 0.058 SEM
P values
0.043 0.224 Variety
0.01 0.342 Processing
0.082 0.732 Variety * Processing
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Abstract

Background and objective: Microwave irradiation is a type of heat processing to reduce the
crude protein and starch degradability and increased protein passing to the small intestine to
improve rumen fermentation of cereals. This research was carried out to investigate the
degradability of starch and crude protein of different varieties of microwave irradiated barley
grain and the distribution of protein in the carbohydrate system and pure protein kornel system
and metabolizable protein system.

Materials and methods: Determination of chemical composition with laboratory mill with 1
mm grinding mill and dry matter concentration, raw material of crude protein (Kjeldahl
machines), raw Ethere Extract using standard methods. Starch was evaluated by anthrom (44)
and neutral detergent fiber (ankome system) and acid detergent fiber by Van Suste et al. (1991)
measurements (three replicates). Three barley varieties (Sahand, Makoei, and BahmanAbi) were
exposed were exposed to microwave radiation for 2, 4, and 6 minutes. Kinetic and ruminal
digestibilty of dry matter, starch and protein feed samples was determined by nylon bag using
three Holstein male calves equipped with flexible rhombic fistula at 0, 2, 4, 6, 8, 12, 24 and 48
hours in a randomized complete block design. Distribution of protein was determined based on
the metabolizable protein system and the relevant equations. Protein solubility in different
buffers was determined in order to understand the distribution of different protein portions in
the carbohydrate system and the pure Cornell protein (CNCPS). In addition, the effect of
irradiation on the distribution of barley carbohydrates in this system was studied.

Results: Under the influence of microwave irradiation, the amount of dry matter, crude protein,
organic matter, soluble fiber in acid detergent, insoluble fiber in neutral detergent of different
barley grain varieties decreased, so that in the last 6 minutes, the lowest amount of dry matter,
crude protein, organic matter, acid detergent fiber, neutral detergent fiber and ethere extract
belonging to Sahand cultivar. The results of this experiment indicated a significant and reducing
effect of irradiation at different times on the amount of starch and digestible protein in the
rumen and there was a significant difference between the different studied cultivars. Among
different studied varieties, the different degradability parameters of Sahand varietic were
affected by radiation. The difference between varieties in response to treatments can be
considered as a reflection of the amount of crust, starch and crude protein and different
distribution of starch in different parts of the grain. Prolonging the irradiation time increased its
effect on different parameters of evaluation regarding crude protein and starch degradability.
Treating various maize varieties with microwave significantly reduced the amount of soluble
protein, reduced protein nitrogen and increased protein and starch content available in the
carbohydrate system and pure cornel protein. However, Prolonging the irradiation time
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increased the protein bound to the cell wall and subsequently reduced protein availability but
had no effect on the amount of available starch. Contrary to the results of the carbohydrate
system and pure Cornell protein test, irradiation did not have a negative effect on the
digestibility of crustacean protein subunits based on a three-step enzymatic method, but affected
the digestive ability of starch.

Conclusions: The results of this study showed the different response of barley varieties to
irradiation with microwave waves and the need for an in vivo investigations. It seems that
according to the results, the best response in influencing nutritional parameters for improving
rumen fermentation, protein degradation, starch and increasing the amounts of starch and
digestible protein entering the small intestine can be related to irradiation to It was 4 minutes in
different cultivars.
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