Iranian Journal of Animal Science Research
Vol. 8, No. 1, Spring 2016, p. 26-33

A

Ol oold pole Gleiiang sy & i
26-33. 0 1395 ,lgg o o lais 8wl

SU1 &l I (L &abeyl 5 slawsS 05,5) (§lanss et Sl S ) 93 e le

2 . .1 . .

SI > bl - S ‘;-’da S Aaeo
1392/10/15 1=, 5 b
1394112122 3 4, g

LRVCES

S oslisnl b (5325 ,95bgS0 (altlofl b9 5 (SlamsS (19)> ) 4 (sMreSid it Sl (s B9 93 Aulio adllas ol plos] I Bsa
9 W) 91._») J9) 60 Ol 4 Sis odbo .\..0)347 dsl} b)l.: )Ll &l dley ;u;}l...m Al W LS‘)’ D9 L5:9L.M) )Ll &l ey 9 Sis )bl Gl s
D9y 4o Shig s 93 31 S0 1o pan cubls 5,5 Sits 3,5 b 40,5 00 (clod j3 gl p3 ceeles 48 e 4 o3l Al (i A5 4 (slp

Pyl odly g 1d)8 pewd (6333 55l I olal b Gmli.:;ilgﬂ ey g odd (58 Y giund plidde duali wly 9 il edlawl b (glawaS” g0
o3l s Cubld polie a5 3y Lis ol b Cpmeni LT Gl SYolne 15 g B9, 99 o (St 9 WJUT GLM ay9) Lwgs SAS (¢l 38l
ol Lol Dgr (lanS” (950 gy 5l it (eode blod &y (323 ,93beSSl alRiolol (39, 4 ogkow A& o g Sits Ul b AE (cly o SiS
ey A yoembsSSl Ceelo 24 5l an oghuw 9 S Bl &l A cly 59y 95 ol Cp (Stamed Hlaie 395 ) dxe (g)lel Llod 4 (M3
oo CoablB 5l ooliul L (glaunS 1950 mad ol 350 cVoleo adllas ol 1359 0/78 §0/99 (5l g5l el 48 51 any 5 0/98 4 0/87
YU (Sied | (clauaSi pmnn <ol and 59y 93 45 5 LiS Buind ) oS g0 1505 5 oYL B> 5l a8 W s aBiiske ]
S dlge Std ool (gl (193 et Sl (a3 4 3B VL B b (g5 ,lgSSl Kbl by, & i Sl g Wdgs 0,95

D9 () D90

o CailB (gl 9,0 bl &l Al (5323 ,55beSl o alEiilojl 1 g WS s Wo3lg

13 03,55 yobo 41 U1 &l (55905 loli S 5 sl U &y Alis
il Slyes ol 5l dugy eolatwl (gl 0,8 eolaiwl ply 4yiss
3 S dtle o (28 (o5 s dinel 53 by liios
He G055 oms sl D990 Sl by (p pana oS g (25 P
(ol ym 09l Legl puan cubld (605 o5lul o STyes e
Ol iy 5, Shoe b (S35 dayly (S8 dlge puin LB
- gy Jold (SThss dlge mead Cubll (e sl ibg (19) 30
Sy5me 3 48 WL 5 gyt 5 Sl 9,3 S8 g0 sl
Gllges 5l Sl mlo g 00 (gl b 4eSid oy p3)
5 092 sLabyy 45 Az b 035 e (6yglaen 6515V s
S €85 1 5 009 b STos puan bl e sl @20 S
SByo a5l g Vb slaat o > 4 Ygeno (Jg 15505)65 5 oY
(ol ym 0gdMe 05,8 o )]y 8 eolawl Dyge yluin lol )3 8
it bl e (o5S an 0LE Ll o 5 (59,0 slady,

3- Invivo
4- In situ or in sacco
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Table 1- Comparison of in situ and in vitro DM digestibility of pomegranate seed pulp (PSP) during 24 and 48 h of incubation

SlaeSs uan Cubld s by,

(ceel) ogmlgSl o 20

Method of ruminal digestibility

determination

Incubation time (h)

Sl s s g il SS9 Sle jlme olidl ()b xe pxlaw
Type of PSP In vitro In situ SEM P-value
24 S A 55.33 51.87 2,541 0.37
Dried PSP
“ﬁlw . 65.02 60.95 1.890 0.56
Ensiled PSP
48 s 62.49 57.28 3.540 0.77
Dried PSP
tghe A 71.05 66.69 1.052 0.32

Ensiled PSP
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Table 2- The correlation coefficient (r) between two methods of ruminal DM digestibility determination of dried and ensiled
PSP during 24 and 48 h of incubation

(ceeli) ygmbisSil oyl oo Sl Al g e > G ine paw
Incubation time (h) Type of PSP Correlation coefficient (r) P-value
24 S i 0.87 0.48
Dried PSP
sk A5 0.98 0.24
Ensiled PSP
48 S A 0.99 0.12
Dried PSP
@’L““ s 0.78 0.55
Ensiled PSP
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Table 3- The regression equations of DM in situ digestibility estimation from DM in vitro digestibility data during 24 and 48 h
of incubation

(o) (pgmobisSSl loj ot s dlis g5 F;“”l’ s [ O O Y A . wf*; %rt"’ i
. . egression _ oerTicient O
Incubation time (h) Type of PSP equation SEM P- value determination (R?)
24 S Y=094 X 2.88 0.0011 99.9
Dried PSP
sk Y=0.95 X 1.22 0.0001 99.9
Ensiled PSP
48 S Y=0.92 X 1.03 0.0001 99.9
Dried PSP
sk Y=0.93 X 2.03 0.0002 99.9
Ensiled PSP

Y= Dry matter digestibility in sacco
X= Dry matter digestibility in vitro
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Introduction Using of agro-industrial by-products in diet of livestock not only reduces the production costs
but also can dwindle the use of human foods in animal nutrition and competition between human and livestock.
Thus, proper use of these by-products in animal nutrition and identification of new and low cost feed resources
may be one of the priorities in livestock husbandry of our country. Pomegranate seed pulp (PSP) is a by-product
of the industrial decoction of pomegranate. Iran with annually production of more than 900 tons of pomegranates
is one of the most important regions of pomegranate cultivation and PSP produced from pomegranate processing
factories may be extensively used in animal nutrition. Digestibility determination of feeds is one of the most
effective ways to evaluate their nutritional value. In addition, there is a strong relationship between feeds
digestibility and performance of animal. There are in vivo, in vitro and in situ methods to determine the
digestibility of feeds. Although in vivo methods are reference for digestibility values of feeds and are of high
precision but they are usually expensive and time consuming. In addition, these methods do not provide any
information related to ruminal degradability kinetic of nutrients. The aim of this study was comparison of two
methods of ruminal degradability determination methods namely, in situ (nylon bag) and in vitro (Daisy
incubator), using dried and ensiled pomegranate seed pulp (PSP).

Materials and Methods The PSP used in this study was prepared from Anaryan Co. in Ferdows, Iran.
Decocted pomegranate was a mixture of Yazd varieties which were harvested at early autumn of 1389. Two
types of PSP as dried and ensiled were used to compare the methods of ruminal digestibility determination,
pervasively. The PSP silage was prepared by ensiling of wet PSP (containing 475 g/kg DM) in 3 kg bins (4
replicates)and with density of 650 kg wet PSP per cubic meter for 60 days and dried PSP was prepared by drying
of wet PSP in oven at 60°C. The digestibility of each feed was determined by both in situ and in vitro methods
using two Holstein fistulated heifers and Daisy incubator, respectively. Animals were fed a total mixed ration
containing 1.8 kg/d of alfalfa hay, 1.8 kg/d of concentrate, 0.5 kg/d of corn silage and 1.8 kg/d of wheat straw
(DM basis) at two meals. The ingredients of concentrate were barley grain (35%), corn grain (18%), soybean
meal (10%), canola meal (15%), wheat bran (11.5%), molasses (7%), vitamin-mineral supplement (1%), oyster
shell (2%) and salt (0.5%) (DM basis). Comparison between treatments for each of digestibility methods at 24
and 48 h of incubation was done separately based on completely randomized design using SAS software.
Correlation between digestibility determination methods was estimated using Corr proc of SAS and regression
coefficient and also regression equation of in situ digestibility method on in vitro digestibility method was
determined using Reg proc of SAS.

Results and Discussion The results showed that DM digestibility of PSP (both ensiled and dried) was
estimated higher when measured by in vitro than in situ method at both incubation times. The correlation
between two methods of digestibility determination for dried and ensiled PSP after 24h incubation was 0.81 and
0.96, respectively and after 48h incubation was 0.99 and 0.75, respectively. The regression equations of DM in
situ digestibility estimation from DM in vitro digestibility data were of high accuracy. Tagliapietra et al. (27)
compared the in vitro and in situ DM digestibility of 11 different feeds and found a high correlation coefficient
of 0.90 (P <0.01) between two methods. Other researchers also reported higher digestibility estimation from in
vitro method than in situ. One reason for this, which also may be applicable for the data obtained from present
study, is that in in situ method some of ruminal microbes cannot penetrate to bags because in rumen each
microbe type is located at a distinct phase while in in vitro method of digestibility all microbes can participate in
digestion actively and this will increase the DM digestibility.

Conclusion It was concluded that two studied methods of digestibility determination were highly correlated
and regression equation may be used to estimate the in situ DM digestibility of experimental feed samples from
in vitro digestibility data precisely.
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