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ABSTRACT

The aim of this research was to determine effects of microwave irradiation and different toxin adsorbents on the
amount of Diazinon residues in white grape pomace and effectiveness of these processes on some rumen parameters
and gas production in vitro condition. This study, were investigated in a completely randomized design with 5
treatments and 5 replications. Experimental treatments included: 1- White grape pomace without processed or control
group 2- Grape pomace processed with microwave irradiation 3- Grape pomace processed with Mycofix-Plus toxin
adsorbent 4- Grape pomace processed with Bio-Tox toxin adsorbent 5- Grape pomace processed with Bio-Acid toxin
adsorbent. The results of this study showed a significant increase in the amount of dry matter, neutral detergent fiber
and acid detergent fiber in the microwave treatment (P<0.05). Different processes reduced the amount of Diazinon in
the white grape pomace (P<0.05), so the highest amount of Diazinon in control treatment (3.86 mg/kg) and the lowest
amount of toxin was observed in treatment group treated with Bio-Tox supplement (0.57 mg/kg). Different processes
increased in vitro gas production, total VFA, propionic acid concentration, dry matter digestibility and Methane
(P<0.05). Different processes reduced acetate concentration and did not have a significant effect on the Rumen
protozoa population (P>0.05). Adding different adsorbents increased butyrate and isobutyrate concentration (p<0.05).
As a conclusion, microwave irradiation and different toxin adsorbents reduced the amount of Diazinon in the white
grape pomace and improved some ruminal parameters in vitro condition.
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Table 1. The effect of experimental treatments on dry matter (%) and chemical composition of white grape pomace

(% of DM)
Treatment
Item 1 2 3 4 5 SEM p- value
DM 91.80° 94.30° 92.17° 92.14° 92.05° 047 0.018
Crude protein 12.40 11.75 12.48 12.43 12.56 0.14 0.372
Neutral detergent fiber 50.50° 52.85°  50.68° 50.54° 50.44°  0.25 0.033
Acid detergent fiber 47.32° 49.20°  47.20° 47.43° 47.27°  0.30 0.013
Ash 7.20 7.89 7.36 7.31 7.29 0.13 0.228
Ether extract 5.62 5.74 5.48 5.50 5.59 0.10 0.861
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Treatments included 1- control: unprocessed grape pomace 2- grape pomace processed with microwave irradiation 3- grape pomace processed with
toxin binder Moycofix-Plus 4- grape pomace processed with toxin binder Bio-Tox 5- grape pomace processed with Bio-Acid

Means within same row with different letters differ significantly (P<0.05).



(2% VFe o Sl o) 8Ll OY 5,90 oyl olo pole

2017; Sefidkar & Mazloomi, 2013; Bajwa &
Gl Hled ;0 e bs pew el (Sandhu, 2011
s Sodgi 9929 s 4 Wlgi oo (Wb WSESLe
oo 2alS o a8 wil Qs ol Jsle o
Sy ) @l 556 Heiks ohiga 0)2dgiS )
2l s opks e sl enaslail o plgea
g).a;'.a Q—l L 44‘3."54 9 oé; J.o.c o)mylf)‘ ]
Azami et al,, ) wled 5, Sol> puw (bS5l g 098
el o g o5 cwl eal 515 (2017
b o b Wge 5 000 Yo G Jobs cud)bs
&ly S3e lap] oaile B (1als 50 pgans (slapyssls
Aol 51 o8y 5l oolasul (Kazemi et al., 2013) o4
oo 4 SaSVorul 3 Sigmgp Sl « Sy
el Slisngn podisel 5 Slo padisel ol
Slyn plassl ol Hled 0 ek Lrels
(PO RPN PR X g JPC SN BPRV- S X VK 4
e ) pyen (Fp Sl g 0b) G o my
Lukstadt, ) oS oo dgazs | LmQT Al by 5 00403
Sloslaiul 31 o oaile B (g sbe ialS s (2014
Lilys o plassd 5 Lo wgigs,Sile (SUsiy
SloFen o5 Glaiegn b 5825l )3 (Sogn

(Golghasem, 2017; Asadnejad, 2015) coils

Gy U e
sloig, 5l eslaul S s gads I e (Sl
Ol P<H110) (g )logixe Sygons (5y9)8 ke
Chyioy b5 g Gl sigy o (7 Jaa) dly
lajlos o 5o 8 phles i eSSl (o
FANF Slelos 1o sadg 5 oo o yides cinlo)]
AYIVY YOIPE SN0 sy a0 YV 4 A7 VY
O S gem Lled oy e ARIDY 4 AF/-F
9 2995ele (Ui b oadisygl Bl ;0 (P<-/-0)
B e ele pliisel 5 N SdsSile 3l
ERUTIRY PRV SN T ST PN X
ader il walls jlas 4y Cond P<+/+0) (5, Sno
Slles o pess BB S L 0) i S
A o 1) P<A[00) (5l gne Dglis oais sl

Sl lias vg5 3l S 09,5

9l e s eaile Bl (ysuibs (e oyt

osnlie (p,55LS 5 o5 ls YAS) wals s
el opiie bl Gljles Gm 0 oS
OV) Sgise sled 5 Ggks e P<:/00)
b ooad (5y918 6% s 09 (pS5kS o o5 e
Sl g Oy SBsSile D3l g s299,51e (U g5
a1y ole Bl (ysh3ko mas Glie 505 (el 52 I
fFshS s aF s (A 5 VEY YAV & iy
o 3 ool liee S sbay (P<:/-0) sl ralS
Rl v9g pae Lo 4 550 Glogl o ek
0599 ¢ (_g)‘dula u.,.'a)f OJJQL\ ‘wfuﬂ WLA.Q
P 9o )‘ oolaiul o (;ls A_:)UaJ PAS 9 Pooww (_g)lf.\.vl.c
15 ol s o8 ol 3 b, bagly o
o jloee ol Bl l5ee (Pourmahmoud, 2018)
Slosle dpog ol 2 )50 alozsl laogae o (93
655 oo <10 (FDA) ISy yol osie <YLl gg,ls 5 1
Y see Lo 4 (FAO, 2013) ol o ,S5kS 4
ol Jlaw 1add )6l allay )5 oile B e 3bo e
Oliee 4 ) ok o Sudly WSeisn O3
3 05k e i all aile e oaile B
@ bgye Wlgioe Seign S cansedl o e
Ssism wilr aSg ebay Wil Wil oyl ksl
LT Eal b JI psen QxS lsiea,
e sk ol ojlas 5 Lol
g b Od bl (g peanleg, L)
al » Il gleypnl peeSy cwlls 1) pyans
SO sl @lls (ese 515 o)l50) S5k
b e g bt ladsSdge 5 (BB 7
a>g L wluS 5 ol (Moschini et al., 2008) .|
Sadian o 9 99> il 85 (b LSl @
@Yt @i b Sl dlgyaily 5 (G590
(Golghsem, 2017) aiie poow b S5 (lp
I Oleea Sl g GU gin Sl eslinl
9 Wogeo ;3 pyew (lime AR J0 S5e slady,
Golgasem, ) <ol 48,518 adllacs 50 g jum

1. Maximum Residue Limit



o g Py Ol Glo 50538l 9 9199, 0Le (B 5 p 25 2Ll 0 es g 0gazma s ff

‘5;,.3.&)"1 i Lgl;n)l.é_‘,s 59 Q};%)‘Llo o_x;l.ou,_'élg Y Joo>
Table 2. Diazinon residues in different experimental treatments

Treatment
ltem 1 2 3 4 5 SEM p- value
Pesticide residues in Feed
Diazinon (mg/kg) 3.86° 2.27° 1.42° 0.57° 0.98¢ 0.39 <0.0001
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Treatments included 1- control: unprocessed grape pomace 2- grape pomace processed with microwave irradiation 3- grape pomace processed with
toxin binder Moycofix-Plus 4- grape pomace processed with toxin binder Bio-Tox 5- grape pomace processed with Bio-Acid

Means within same row with different letters differ significantly (P<0.05).
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Table 3. Effect of experimental treatments on the volume of gas formation and the gas production coefficients of
white grape pomace at different times (mL per 500 mg of dry matter)

Treatment

Incubation times 1 2 3 4 5 SEM
2 433 5.49 6.54 6.02 5.46 3.09

4 9.67 10.80 11.51 12.78 9.45 3.09

6 10.90 14.34 15.27 16.85 12.77 3.09

8 13.62 17.66 19.19 21.73 15.94 3.09

10 15.92 19.30 21.09 23.46 17.87 3.09

12 16.27 19.85 22.77 25.65 19.02 3.09

24 26.79° 34.39% 37.08% 44.15* 34.95% 3.09

48 38.87° 51.93° 56.04% 64.75°% 54.13° 3.09

72 47.65° 63.17° 68.41° 82.73% 63.36° 3.09

96 49.18° 66.20° 71.36° 86.06° 65.41° 3.09
120 50.76° 68.20° 72.36° 89.53° 68.20° 3.09

Parameters

b 53.73° 72.02° 76.58° 92.05° 71.11° 3.23

c 0.026 0.027 0.027 0.026 0.028 0.001

SesSale il enS b o (85515 ,s50] Al ¥ S350, 0ke s b oo (6518 5500 A Y 5ee sl 5 gy 5Kl Al sl ) ol s Lo
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Treatments included 1- control: unprocessed grape pomace 2- grape pomace processed with microwave irradiation 3- grape pomace processed with
toxin binder Moycofix-Plus 4- grape pomace processed with toxin binder Bio-Tox 5- grape pomace processed with Bio-Acid.

Means within same row with different letters differ significantly (P<0.

05).
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Table 4. Effects of experimental treatments on volatile fatty acid (VFA) profile after 24 hours of in vitro incubation

Treatment
Item 1 2 3 4 5 SEM P-value
Total VFA (m mol/lit) 46.14° 47.84° 49.23° 50.35° 48.81° 0.49 0.002
Acetate (%) 59.35° 58.04" 57.83" 57.55° 57.79" 0.23 0.040
Propionate (%) 17.66° 19.21° 20.76° 20.88° 20.41° 0.42 0.003
Isobutyrate (%) 2.42° 227 1.82° 1.75° 1.93° 0.10 0.001
Butyrate (%) 16.52° 15.88° 14.21° 14.05° 14.36° 0.34 0.030
Isovalerate (%) 1.71 1.67 1.46 1.60 1.68 0.14 0.910
Valerate (%) 3.02 291 2.82 2.60 242 0.15 0.830

SgSale Hunl S5 b oad (5551,8 oSl A Y 52590l (g b osd (5508 500 i Y 15508y 550l A s ) ol o Lo
Sl bl b o (551,955 Al 0 5 S g3 yinly oS5 b o (5,50,8 oS alis o 50k
(P< [0 0) arily oo o gime WS (6l )ls S i pd By b ) o slo ) Sile
Treatments included 1- control: unprocessed grape pomace 2- grape pomace processed with microwave irradiation 3- grape pomace processed with

toxin binder Moycofix-Plus 4- grape pomace processed with toxin binder Bio-Tox 5- grape pomace processed with Bio-Acid.
Means within same row with different letters differ significantly (P<0.05).
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Table 5. Effects of experimental treatments on fermentation parameters after 24 hours of incubation

Treatment
Fermentation Parameters 1 2 3 4 5 SEM P-value
Methane (mI/500 mg DM) 29.19° 32.43° 33.37% 33.81° 33.07% 0.55 0.001
pH 6.90 6.89° 6.86" 6.86° 6.67° 0.03 0.013
protozoa population (x10°%/ml) 12.50 12.09 11.46 11.15 11.43 0.27 0.58
DM Digestibility (%) 36.17° 37.40° 37.83° 39.75° 37.71° 0.40 0.003
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Treatments included 1- control: unprocessed grape pomace 2- grape pomace processed with microwave irradiation 3- grape pomace processed with

toxin binder Moycofix-Plus 4- grape pomace processed with toxin binder Bio-Tox 5- grape pomace processed with Bio-Acid
Means within same row with different letters differ significantly (P<0.05).
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