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Table 1- Diet ingredients in dry matter basis (DM, percent)
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Table 2- Linear regression equations used to predict feeding valueusingchemical compositionandgas production data in ruminants

ot JB byl
Predicted parameter

"k gy SVolee
Linear regression equations'

SFar Shey & S odle > man Culls
(IVTD; g/kg)’

aps b6 Jesle

(OMD; g/kg)’

S s sl S

(TVFA; mM/1)*

pdgalio LB (g5 5l

(ME; Mj/kg DM)’

oA 3yl

(NEL; Mj/kg DM)°

IVTD=0.31 +0.0057xgas +0.0006xCP +0.00022xNFC +0.00096xfat
OMD=14.88+0.8893xgas +0.0448xCP+0.0651xash
TVFA=1.84+0.56%gas+0.016xCP+0.005xNDF
ME=2.2+0.1357xgas+0.0057xCP+0.0002859xCPxCP

NEI=-0.22+0.1062xgas+0.0048xCP+0.0132xfat

s Wt ©lamg S (NFC s oo BE ¢ 5 oagsi )5 Jskoal SUIINDF spls o559y CP Sis o3lo o5+ /Y cans  caslos V¥ 13 003 155 55 Gas'
'Gas, cumulative gas from 0 to 24 h (ml/0.2 g DM); CP, crude protein; NDF, neutral detergent fiber. fat, ether extract; NFC, non-fiber carbohydrate

calculated based on NRC 2001 dairy (NRC, 2001) as NFC (g/kg DM) =1000-(CP+fat+NDF+ash). i
2IVTD,In vitro true digestibility of dry matter; *0OMD, organic matter digestibility; “TVFA, total volatile fatty acid; ME, metabolizable energy; °NEL,

net energy for lactation.
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Table 3- Chemical composition of raisin by-product and late flower alfalfa hay (%DM)'

Tpaly B35 3l 4y el (258 Jpazee

Parameter’ Late flower alfalfa hay Raisin by-product SEM P-value
DM 82.63° 75.17° 1.6745 0.0001
oM 91.64° 93.51° 0.7432 0.0157
EE 1.72° 2.85° 0.2796 0.0054
CP 11.47° 6.30° 0.07039 <.0001
NDF 56.43" 24.62° 2.1436 0.0005
ADF 42.68° 22.08° 3.4906 0.0013
ADL 16.54° 15.24° 1.5692 0.5055
Ash 8.36 6.49° 0.7432 0.0157
TP ND 3.934 0.2423 -
TT ND 3.134 0.2745 -

(PS140) 5l oyl ime S cyls alin i Byl b (ko Ciydy b 5

3 Jsloeel (5% =ADL ¢ gunl 01y 95 55 Jaboels SUI =ADF i3 0155 55 Jsloeal GWI=NDFspls. 59, =CPs ¢ il o lae =EE ¢ J 05Lb=0M :Liis 03, =DM
015y =ND ¢ JS b =TT ¢ JS Jgid =TP ¢ gousl o g
'Means with different letter (a and b) within the same row differ (P<0.05).

DM, Dry Matter; OM, Organic Matter; CP, Crude Protein; NDF, Neutral Detergent Fiber; ADF, Acid Detergent Fiber; EE, Ether Extract; ADL, Acid
Detergent Lignin; TP, Total Phenol; TT, Total Tannin; ND, Not Determined.
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Table 4- In situ ruminal degradability of dry matter, organic matter, crude protein and neutral detergent fiber of raisin by-product and
late flower alfalfa hay'

Ty s gl el

s - 2
Treatment Degradability parameters
a b c pd ed

Dry matter (s osl)
um:f )5‘5‘ 49 y y y
Late flower alfalfa hay 14.58 39.66 0.047 54.25 34.13
S £ e 2442 40.07 0.125 64.49° 50.43"
Raisin by-product
SEM 2.071 2.371 0.049 3.279 2.572
P-value 0.006 0.791 0.068 0.007 0.003
Organic matter (JI o3lo)
B Byl oy

15. .86 .046 .64 4.89"
Late flower alfalfa hay 578 39 0.0 35 34.89
UiedS 2 Jyare 23.6 40.6 0.11 64.2" 49.55"
Raisin by-product
SEM 3.498 3.716 0.037 3.629 1.886
P-value 0.062 0.729 0.060 0.018 0.005
Crude protein (pl 559 ,)
Lfmaug )>‘5‘ dog X X

11.617 2.1 .06 43 27.71
Late flower alfalfa hay 32.18 0.0 379 77
S £ e 21.68° 15.82" 0.17 37.49° 3371
Raisin by-product
SEM 0.888 4.046 0.066 3.874 4.693
P-value 0.005 0.003 0.1 0.029 0.121
Neutral detergent fiber ( us oxygs ;5 Jolomels L)
Lfmaug )>‘5‘ dog X X X

4.42 .6 . .82 22.94
Late flower alfalfa hay 35.60 0.05 39 9
S £ Jpae 3.57 25.96" 0.04 30.53 14.10°
Raisin by-product
SEM 0.924 5.177 0.016 42011 1.72
P-value 0.648 0.035 0.341 0.010 0.022

(P<11-0) sl o o sine M (Shls dlita e gyl (sl Sika (slio o3lo s (el cigiar yp >
oy +[+¥ zos 5l e sy ios 0d aeSs 3 s pdiaios Juily s Lis PA o 5 ol 1€ ey oS ise Dets ol pu i @
'Means with different letter (x,y ) within each column differ (P<0.05).

%a, in situ washable fraction; b, in situ slowly degradable fraction; c, in situ constant rate of degradation; pd, potential of degradation (pd=a+b); ed,
effective degradability (ed=a+b(kd/(kp+kd))) in which kp=0.04 /h (35).
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Figurel- Cumulative gas production of late flower alfalfa hay and raisin by-product and treatments with different ratios of those in in
vitro gas production
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Table S- In vitro gas production kinetics of raisin by-product and late flower alfalfa hay and their combination treatments

A 1L "Lh)\'“.‘.s
P);;;;ne or Treatments® SEM P-value
1 2 3 4 5

Fermentation kinetics (.55 (sla Saws)

b(ml/g DM) 172.24 185.46 162.71 158.46 173.41 14.604 0.5749

¢ (/h) 0.077° 0.045¢ 0.0578° 0.067° 0.075% 0.0067 0.001
as 24h(ml/g DM 25.53" 14.20° 17.78° 19.92° 24.28" 2.0159 0.001

g g

Predicted nutrition value (slds (b3, dw L)

IVTD (%) 65.0° 52.0° 56.1¢ 59.0° 63.0° 1.129 <.0001

ME (Mj/kg DM) 7.16° 8.54° 8.15° 7.67° 7.58° 0.2737 <.0001

NE (Mj/kg DM) 317 2.066° 2.421° 2.595° 3.06* 0.2102 <.0001

OMD (%) 44.63° 38.09¢ 40.39°¢ 41.41™ 43.42% 1.8655 0.0021

(PSe10) wil o yls ine BT s ity G b s uSibe sy )"

D5 ieiS 55 Jpame/Bet 235 ol doig/de & hadiS o5 Jpame/ Y0+ 235 Sl 455V & ¢ 235 Sl dxigy /) e F £ jhedS o3 JgamalV e

G 28 Jgame/ YO+ 23 5 Blgl 4554 7Y0

bsS el YE b+ ) Lnooss J5 @88 24 {(Y0) WbgiSo 5 By Joo 5| ool  slidolons 6 jgue &5 € G 1g5 Juwasly B

'Means with different letter (a,b,c,d) within each row differe (P<0.05).

?1, 100% raisin by product; 2, 100% alfalfa hay; 3, 75% alfalfa hay and 25% raisin by product; 4, 50% alfalfa hay and 50% raisin by product; 5,

25% alfalfa hay and 75% raisin by product.

*b, potential of gas production; ¢, constant rate of gas production; gas 24, cumulative gas till 24 h of incubation.
IVTD, In vitro true digestibility of dry matter; OMD, organic matter digestibility; TVFA, total volatile fatty acid; ME, metabolizable energy;

NEI, net energy for lactation.
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Introduction Using agro-industrial by-products in ruminants feeding could help in semi arid climate
condition throughout the year. Raisin by-product is produced in huge magnitude in Malayer city, Hamedan
province. Local different raisin by-products which produced during machinery cleaning and sorting of sun dried
treated grapevine cluster (Vitisvinifera L. cv. Sultana), are as:1) some outer layer of flesh and skin and pedicle of
berries; 2) rejected raisins mostly un-ripped berries with their pedicles and 3) peduncles and rachises with their
lateral branches of clusters. They may have suitable nutritive value in ruminants. However, their nutrient profile
and availability and anti nutrient factors such as lignin and tannin should be considered. Alfalfa hay is usually
the important forage used in dairy cow’s diet. However, it has lower fiber digestibility and higher ruminal crude
protein degradability. Increasing alfalfa hay fiber digestibility and decreasing ruminal crude protein degradability
can help its feeding value. Raisin by-product may help to achieve those in the case of alfalfa hay. The objective
of this study was to evaluate the nutritional value of raisin by-product in ruminant feeding compared with late
flower alfalfa hay and consideration of its effect on in vitro fermentation of alfalfa hay.

Material and methods Based on completely randomized block design, two original samples (two blocks) for
each of alfalfa hay and raisin by-product from local availabilities were collected. In first experiment, chemical
and phenolic (total phenol and tannin) composition analysis was measured by two replicates for each block
according to AOAC methods. In second experiment, in sifu ruminal degradation kinetics of alfalfa hay and raisin
by-product was measured using two fistulated Mehraban rams. For ruminal incubation times of 0, 3, 6, 16, 36,
and 72 h respectively 2, 2, 4, 6, 8 and 10 filled nylon bags used which randomly assigned in animals. /n situ trial
was conducted in two runs. Nylon bag residuals from incubation time for each feed block within each run were
pooled. In third experiment, gas production kinetics of alfalfa hay, raisin by product and their combination
batches as 75:25, 50:50 and 25:75 in dry matter basis were measured at incubation times of 0, 2, 4, 8, 12, 24, 48
and 72 in two runs and with three vials per time of incubation. Orskov and Mcdonal model used to calculate the
in situ and gas production parameters. Potential nutrient supply using 24 h cumulative and chemical
compositions were measured. Data was analyzed based on completely randomized block design using proc
mixed SAS (9.2) which the effect of treatment was as fixed and the effects of block and run were considered as
random. The LSD used to compare means differences and level of significant was P<0.05.

Results and discussion Chemical composition results showed that total phenol and tannin and organic
matter content in raisin by-product were significantly higher and dry matter, crude protein, neutral detergent
fiber, acid detergent fiber and ash were lower than alfalfa hay (P<0.05). In situ results showed that degradability
of dry matter and organic matter of raisin by-product were higher while neutral detergent fiber and crude protein
degradability was lower compared with alfalfa hay. Current raisin by-product had higher none fiber carbohydrate
and lower structural carbohydrate compared with alfalfa hay. One reason for higher dry matter and organic
matter degradability may be due to lower none fiber carbohydrate. Higher tannin content might have been
reduced the crude protein and neutral detergent fiber in situ ruminal degradability. Rate of gas production and
potential nutrient supply except for metabolizable energy were higher in raisin by-product than alfalfa and those
were enhanced by increasing the level of raisin by-product in the combination. Improving in nutrient availability
of alfalfa hay by adding the raisin by-product may be due to higher none fiber carbohydrate and its tannin
concentration. None fiber carbohydrate of raisin by-product may result to increased structural carbohydrate
fermentation and tannin may modify the crude protein fermentation. These two effects of raisin by-products may
result to increased potential nutrient supply of alfalfa hay in gas production method.

Conclusion Current raisin by-product could be considered as a suitable feedstuff in ruminants feeding. It
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4- Assistance professor, Department of Clinical Sciences, Faculty of Veterinary Science, Bu-Ali Sina University.
(*-Corresponding Author Email: m.yari@malayeru.ac.ir)



YAY sladss il e 55 o Sy GhedS o6 Jpame I 3

modified in vitro gas production kinetics of alfalfa hay toward improved efficiency. However, further in vivo
researches are required to guarantee current results.

Key words: Late flower alfalfa hay, Nutritive value, Raisin by-product, Ruminants.



