Iranian Journal of Animal Science Research
Vol. 8, No. 2, Summer 2016, p. 227-237

A

Ol oold pole Gleiiang sy & i
227-237 . p 1395 ;s 2 0 lois 8 wl>

S el S gl (S5 Do r glaaial By R OLS 5 o138 55 e

S,y el

2. - .. 2 ) 3. 2 . L1
O A Bl s (G g gn S92 LD ke =T (g g (e e s —Tesly (Jg L) T e D

4«5.9;*‘" bl
1392/05/29 : s\, 55 &b
1393/12/26 % 5 4y s b

LRVCES

Ly 0 S Sl Gy Livaigas ad plol Sy S g 6l (ot cald 5 (i 0S5 e (35)) G poliateo @2 Glales] (]

aSges (Lol (tlojl (slmlos s 4l 555 0010 B (5o 4 posmlS’ 2S5y 5 s oS 9,000 (S5 i) (L copgl (sl Jslone
5 s a8 5 e 10,35 L olyon Sy g #15 (4 (SIS il 003 5 L olyan Sy 5 2L (3 copgl 00 y3 B L olyen Sy g ¢ (2l
e dy Lindiges 05 039 38] adiges 4 ol 339331 dlge ylude ply 93 Ia Joloxe 4t (6l 1392 puenalS A9 )0um 2035 b ol pons Sy 4 L5 (B
e B 029 )3 Jolonals 4o plS g e D SUiS BUT lgn Cygle 53 s 5 (6515 9n 4 L 398 B9y ) )
Sl (65 03I bajloss 1 SG y 55 (Sne polis (e3lasd g sdgpam BB (U eSTite (U (U S s 5T ojlas cgpl oaiyg 53 Jlonal
@ygl (129381 Sl 53 b g i SleS 5 IS @l pelly 0 odlisel B 1gs (abylojl by, 5l (60055 sladzminl b g adn olpd s
Bl 29 (BT Ll )3 5 M98 5 (glaneSid uin sladoninl )b g 4Bl (el (6l dne yobo 4 pealS AenSg)dn 5 s AenS'gyden
Pl pols adllas )3 03latul 3)00 Sla 53953 plo b duglie )3 condn ladotinl b duas 5 (Jib CLS 5 il slaie 4 09l 5l eslital

..)9.3

) 4eSd an (S35 Sy 5 FLE G s (bl glS gWnly

e 3L 3y 4 Sy sl (3) canl o3y olais] sg5

D9y o=l el Jgmame el Jshite lahg) S (So
A LS Sl e 5 0 el Sy g 4515 L olyan Jguasea
sl 2.(6) 350 ool S5y Jpazmo s lrg: Ao je 2 o
g s Lol Glal 9y basg Vgane 48 (5 ls: alo yo
13 g pgd A ye dgb sl Sy g £l 5§ (b5 sladdss
Ol 03 5B e plosl oo anlls )> aBly SaS (sl
SLacsidyj dacs 1S prad g oad Sy Jol5 jobo 4y S5 sy
b SK8)5 51 (2l @S plo g oty 3o Sl i b g o> dedo
an Sy eyl ool Sy 5 gLt g lols (8) 298
abie bl o (g 050 )13 lapls 435 3)90 (s g0
5 U Olie (i CLS 5 sl pogad )3 ladlllae (1456
ool 438,55 ol () sy 4o Slaaominl)d 0]
1150 Sy Slse 13 b o3 A 53 51 ity slacdale
Logad 5 sl azsly (5asS lssets )3 wad bl 5 aie ]

doddo

ool ;I (Berberis  vulgaris) S—s,; L5
3415 L 3715 Ll clao,e ) 5 034 Berberidaceae
ol 5> Cikisee 4565 660 1 i .(5) 35,5 o cuiS o as
st any Al Sy assS L 4 conl 48,5 8 Luin
Y gaze | (S b SByj b Ghign (EL Jpae
1oy 10 51 iy sl ol el Glols sl 5 (65,5LiS ouas
) o> S5 0l IS 000 B0 5 j5tS S5 S 5 s

0SCisly ald pole 09,5 EAiS lgseiis 4u3a5 (65 0y9d (gopritils =1
o _wgd 8 olKily (50liS

e (05,8 oL (5)5LES 21Kl (ol psle 09,5 (als ciim gis =2
iz e oS> (655l 0Kl o> ple 095 sale Ciim guie =3

iy oKl (65,9LiS 0aSuils sl ol IS axsgal il 4

(Email: jalalmodaresi@gmail.com e odinngi=*)



1395 (4lwali 2 o jlods 8 uder (4l ol (015 pole (Glepiadgly s i 228

P e 9 (26) USes (g Byno Sl oolitl b L iS5
Sl ke s ey Sl dul Jolee S 03le p)SolS
0o Jeig b 02953 a9 8 b LSy JS S
b9 3 o3l L o5 L5 s s (28) T Jgboeals
U by ol 3 ad (65 03101 (22) 551annST (pgrsli ey
e 35 ooliial b gt oylac i o 075 55 39390 157550
S posisel Clilgs joan 5 (103 95) (sl Jsilis: 2
5 oolazul b 20956 550 zge Job 1> Gla lime L g (gjlolis
ly b s (pdslaosS o Jolae oy g 85 stegibgiSinl
Sedy) Sy 9 ELd sladised (ks 455 sl s
T ladnd oSy > 4eSd old (8L wlo L ol e
OplisSl Blize glaglej 13 55 Mg Gljne 5 W00 (ygpligS]
Sols lopn Lok 435 clagl 5l aneSis wlo (30) i ol s
2 59y py5 135 L o lusS ao,5 60 5 adgle an ) 40
o3litsl U 5 153,5 381 i8S 5| Ly dlolsMy St 3o p Sl o
o oS S 90 58 g 5 42335 (sled b ole S ]
g 4 (3,5 Bl I Gy 4eS @lo 3,8 Jite olSioloj]
e Sy Jylowe g 8L Jslowo L2 4 1 s 4 Jlie a2
sladsges 5l pyS Lo 200 b olyor bglste ol b gl (24)
35 (sLod L5 b oS oS5y 3,y S5 Sy g gL o o]
39 Lo L (gylo oy 50 9 s cidgs o p )5 55 ol asp
2802 842 ey 5 g ke .85 )5 5lS lo dn
SS e g (sl o g 2565 o)l sl 96 5 72 48
Jooee 9 3L deSis wlo Lol L i & S5 a5l g
aw yd Giolejl Jolpe plos .o ookl cidgs oAby (Sixe dlge
ke ey g B e ST alElie (gnleSSl 4y
5 BsSugl Jaco bl 2 g Sits oolo p 5 Lo 200 4131 4, 2]
115 ol (30) Wbgs S
Y=a+b (1- %)

£S5 o 200 4131 4y 005 s 5 2 Lo Y idlsbee ol o
i Lassi 0 g B ) e D o 5 diges Kt ool
15 L5 4y 655 C oSt o0l py5 oo 200 15 4y Jsloeals
obes 12 58 Mg pae ol (igmnbsil ploj cta by csls
20,5 o Bl dboleo | Mos A dazviwlyd o

o3lo p 5518 15 Jg5 Lo ME) pdyplio LB (551 o
g S bawgs o 4l dleo 3l 0okl b ladiges ;3 39340 (St
13,5 3,91 (30) ), Ken
ME ()I\/IJ/kg DM) = 2.20 + (0.136 x GP) + (0.0057

x CP

5 ol 01 45 S5 52 Lo GP e lsko oyl 5

1- Insoluble Polyvinylpyrrolidone

ol calplin (28) ams GialS |y oy (B o o3
Syuggls aluls o gl Y polis dgng a5 cuily Hllazl
OB ozl 405 )0 ol Bpae (2351 Jials cage S5
JoluSy (S o0e38l &8 cunl odly lis (goaxie Cilalllas 12
LS )00 Ly g erdss LS gy0m (JSUIS (bl Ly o gl alox
5 L5 lise (24) 595 5 o S g0 Wl oo pandS
Sy e Aol a3l Jgasmo cudly oloj 3 &5 Sis Sy
a0 b (B) culors (215 £ Sl B U3 il o
Sl Jgmazme by jl gy 48 S)5 Sy g gL 0Lj oo

sorlaie 4yl adllas opls 4355 )3 o] 5l ealizl Sl 5 Llo_e
a5 sladwlp g L3 OlS 5 sdie OLS 5 (S s
o adllae ol 55 cply ogMle il plol )5 S g ELS
s Lapl cbals jialS ) Sse (39938 ity gy okt
9 o S 9)hen (J9 S5 Gl (o gl o i LSy

L85 )15 dulie )50 S AeuS g0

L iy, 9 2lge
oz Hlye jladlas cpl 53 odlitnl 3)90 SU3)5 Sy g ¢S
g s b (ho) 4 Joae culld g (nB (e
3976 ey ad s )9 S yme > (85 58 b ediged 3 S
ol Ll gl (St oole oluly) g deoyd B e .05 (S
L M5 48 dS 350 b g s gy ¢ J5SlS
I pSskS D 9y p g 0ad ool w038 Jglome &j50 4y jlaiie
1SSy (13) 1s by lste JalS ol 4 g osd olidl ladiges
talogl sLm o 3 o3lal 1S5 dus 5 oiisloj] (slaos
Sy 5L (2 {52938 g Sy g ¢l )anls wiges (12 el
ol 1055 L elyan 5y g 31 (3 coysl gl 23 5 L elya
(5 oo dansS )02 20,3 5 Ly ol o Sy g 2L (4SS5

351 oS’ 1S 9,00 10030 b olyem Sy 5 2L
S D By Sl (05 bgls ) g oo 51 S5 o
> g0 ald (3,85 dlwg 4 By b J3 (sl b Jiia
i Gde & bdiged b g Dgui 3)lg lon &S glaigS &y CBg)ls
U sled 3 Byl )3 (9,5 5L 1 e g 00 (65155 5,
WSz odle doyd g (ye oo S5) o Ol rdiges b St
0 (10) AOAC g, 3ibo 528 s 5 o)luas s (859
SB)) S 9 ELS sladiged 3 39250 (Sdne dlge e 3)S
Sy y 3 YUTg5] 5 230itol b oasslty qoptes IS ey s Lol
b Jlie 0,5 oy (e 9801 e AUDICOM) jase
el 0235 )3 Joloxal yud 5 (NDF) 8 oo 5 Jslowsls
IS b (68 031 (A0) s (g gy ol (ADF)



229 .Sy tls N e mad szl g i OLuS 5 o lE b))l et

L el Loyl Join) Sip5 Sy g gl (plond oS5
slaegla (7) ol jogaas ol ) oad plodl Glilae 3gase
(7) chlSen 5 gl @l 5 polb adlas @l o 35290 S5
g 2lop g ol bl )3 35290 (slacglss Jds 4o plgie
Cdls oS (S5 g (Sdnied sl Sy g bulpd (e
9 o9z allas ol 5yl allls ppy WS (i
iy ) (S g b Jobrals b e 3 (1) e
etingd )3 sl ) 5 (St o3Le Ay S4/A4 4470
4 g o (Sits oole o y> 18/13 28/99 sy a) (gml
1345 Jioys il dallln ol 3 Kb y; sladsls 39y >
o3latl S5 45L5 g Sy S (T) ylSom g o like adllas
Sl blys 3 Sisyj iy ploy > a5 el g o
adllas 13 g e s oS 31 Sy b olyad ol (sloaile
b o3l il b ol ya _pebly slatiges j) ol

S 9y g b S8 9de o JoSlS sl (03958
I (me LS czge S5 S g gL Cluls 4 S
(1 Jga) 225 55 otngd > Jolomals yud calé (P<0/001)
1ol 5 (2) oy LSan 5 (5355 il aalllas gl |y Bllao
rd Ol ol abgle s 0 S5 Ll Ly (0381 &S
UialS s cyudie gl oy alS |y 5 odizgd 5 Jgloxel
2 Al OiST slagdl 22y 1) (55 0dgd ) bl b
O Sligy (aSid 4 B S sy JoS sl Josle
e deaS 940 o Sl LIS (Sl 39381 canl (1S g gl
239290 il Gdign (uuSS > 4 50 mandS 1S9y
2 Jobeels jud cbale 2als cage ol o sl om0
2933 il adlllas gl b Billas (26) 290 (5 odiysd
b iz 3 (14) a8 o5 5 (37) 0 08 &) nlS” 409000
L5 ol & 09l 29581 3l LaalS |y L5 atiyg 5 Joborel
0y e (PO/000T) jls me 2al38l g S5)5 Sy 5
dg g0 il Jud & (1 J9,\>) 25 byless plo b awslde o pls
L3I S 2 0)9] (199381 ol aalllan ol L Bllao 392 0)9] 5
ial33l e ge 35 (17) plob cangs 5(39 §1) wy cawsy (20)
deS e (9938] by o el & liren 35 P (T
2 a6 e Sl carge malS 3puSg)dim g e
2 yole ol de2g Jods d labo &5 U oS g s clale
eedS g s I3 0l 2 ogMe (1 Jgae) cl jS e S 5
g 2 S g, (ol (—iulojl (sLjlass > iy 4
oyl oul )3 JuSE > (gae Gl Corge maudS A4S g 00
gl god5 )3 Jolomali b s o2 e s (o]
)55 )8 talof] glalog ;8L Cod mpliy 9 IS jhud
(1 Jsse)

el 2 5] Ly e S 03l py S o 200 y50sSH
tgas St o3lo .5 100 )3 pls e85y o5 CP «ypmobisS
Lol
o3 pS5 LS )3 Joj LSa NEL) ()9, (alls (65
(29) 1 aploo 5 dlaly ol (St
NEL (Md/kg DM) = (0.115 x GP) + (0.0054 x
CP) + (0.014 x EE) - (0.0054 x CA) - 0.36

5nlisSil 5] ol 05 1g5 58 2 eGP ilslea oyl 5
CP y5olisSil el 24 51 Ly iges St olo 5,5 Lo 200
o)L.AC rn)j EE d gl Siis oolo rn)f 100 2 PB 9 l’)f
239390 iS5y S CA wiges Siis 03k p,5 100 13 (51
Ll o w905 Suid o3lo p,5 100

Sio dslas olul p (Sis 03ko duoyd) T o3l muins cullils
03,5 3500 b 2 5 (30) oy
OMD (%DM) = 14.88 + (0.889 x GP) +

(0.0448 x CP) + (0.0651 x CA)

OelisSl | ol 0ns adgi S8 ) (e GP el (il 5
CP 5ol csls 24 51 g diges S o0bo o5 Lo 200
FuSB S CA iges Sizs 03le £5 100 )5 £l 595 5
4t OoaligSl ey A8l oo iges S 03l )5 100 )5 35290
5 535 0303 )18 & Ol > Sips (058 Jas g b jglaie
3 ytogySae D0 ddlie a8 b s )b 5l odlatul b s 2k 5l o
o sl el 48 s 51,5 ol a0 70 (clod b ol
b Sis ool b ol Hlade ad ool 8 s eole
omligSi 2y 5 B g5 S5 ol 3 SV gl
O pj Al Sl odlital b Shgd a5 (23jk 5 355 dnwle
(18) was

[ y5molisSSl el 24 51 Ly 003 35 55 2 o) / 100
FFE = (0mlsSil (b 3 008 206 Sts ool p 5 Lo

ol 28 ) oy Slysd ypa50 w334 FFE abayly oyl s a5
ool Ldiged 9m0lysSSl

GLM a5 33las Mols g )b B 3 baosls (5Ll 50U
L jless yo (sl )55 3 5 5l 5 L (38) SAS (o LT I8l p 5
W el g5 e 1 eolaiuwl

y=u+Ti+ej

0938 ST e JS (650ke W ety jeaiito Y Jo 2 5
U3 Bij 5 maoly 1S90 5 madws 2 5)00 PVP w0
sl il claodly 1Sl dulio jslais 4. abl o siile 8L
o3lail yol,S" (S5 ygesl 31 U ke g (liard S eprass
A 43,8 L 5 (P<O/05) (g)ls ime paws .



1395 (4lwali 2 o jlods 8 uder (4l ol (015 pole (Glepiadgly s i 230

TSy5 S b (sladiges alrossh a5 ey rndS 1S 3)00 b 5 s oS30 J5SulS 51 L el (2938 1 L9
Tablel- The effect of adding urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on the chemical composition
of branches and leaves of Barberry"

(St oobe ) ploawd oS 5 Treatment
Chemical compounds (YDM) \Ijv?:;]?)%i aFr?(IilaS%/i Foliageand  Foliage and Foliage and SEM P-value
0, 0, 0,
additives Uren 5% PEG 5% NAOH 5% Ca (OH) 2
*(’; O 5.98° 12.04? 5.88° 5.57° 6.43° 0.188 <0.0001
;é' olas 1.18 117 1.14 1.08 1.19 0.062 NS?
:siu 3.46" 3.06" 3,53 5.43° 6.07° 0.272 <0.0001
RI;:;FW# 2 Jsloeal o 44.70° 45.38° 35.31° 34.77° 35.77° 1.308 <0.0002
| 050 g 5 :
il 0293 3 Jglonels b 28.99 26.80 26.86 26.43 28.73 0.663 NS
ADF
C”"““a 0.006" 0.006" 0.006" 0.006" 0.019° 0.0007 <0.0002
St 0.017 0.018 0.017 0.018 0.018 0.0004 NS
P
é‘l 1.005 0.909 1.050 0.985 1.075 0.0756 NS
E;“ 1.01° 0.88° 0.92° 1.685° 0.93° 0.420 <0.0047
;““L“ 1.16 1.15 1.19 1.16 1.16 0.014 NS

(P 0105) azb oo jbo sine ST (chls allito yoi g b s,y SlauSile’
“Means within same row with different superscripts differ (P<0.05).
2NS: not significant
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Table 2- Effect of urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on the amount of phenolics and
tannins in samples branches and leaves of Barberry*

Treatment

(Kt ool U) coril 3 Foliage Foliage ~ Foliage ~ Foliage  Foliageand gppy  plyglye
Parameters (% dry matter) without and 5% and 5% and 5% 5% Ca

additives urea PEG NAOH (OH) 2
LS5 I 13.14° 9.09° 12.23° 9.78° 9.40° 0.417  0.0031
Total phenolic compound
Fobt 7.14° 417 6.78° 4.86° 4.71° 0.222  0.0007
Total tannins
wSlie o _ 1.3 0.88° 0.29° 0.89° 08%° 0043  0.0002
Condensed tannin
Haria JB U 6.91 329° 549 3.97° 382 0065  <0.0001

Hydrolysable tannin
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Table 3- The effect of adding urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on the amount of gas production in vitro
samples branches and leaves of Barberry*

Treatment
) Foliage Foliage and Foliageand  Foliage and 5%  Foliage and 5%
(] igmuligsl o e WIthout 501 yrea 5% PEG NAOH  Ca©OH)2 M pale
Incubation time (h) additives
(Sis o3lo o5 Lo 200 £l 4 2d o) S5 W55 Jlace
The amount of gas produced (ml per 200 mg of dry matter
12 33.50 35.32 34.90 36.13 35.93 1.477 NS?
24 55.21° 72.29° 56.54° 68.30° 70.39° 2.130 0.006
48 70.70° 100.19° 72.83° 87.58" 83.88" 3.302 0.0073
72 73.80° 110.01° 74.79° 90.24° 89.26" 2.673 0.0011
96 80.24° 112.83% 81.11° 93.66" 94.29° 0.595 <0.0001

“Means within same row with different superscripts differ (P<0.05).

2NS: not significant
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Table 4- The effect of adding urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on in vitro digestibility parameters of
the branches and leaves of Barberry*

Treatment
il 3 Foliage Foliage Foliage Foliage .
Parameter without  and 5% and 5% and 5% SIO:/OICI:aag((Eng)jZ SEM P-value
additives urea PEG NAOH 0
2 .. | .
Pg‘:a“"me::sfzgfﬂ;‘)‘j"s 4422  48.33° 45,89 51.41° 47.21° 1.118 0.0397
0
el 5 he) € i 0.039°  0.047° 0.025° 0.052° 0.034° 0001  <0.0001
Parameters ¢ (ml / h)*
(b5 o) 008 0l K3 0o oljon 61.88"  74.26° 64.47° 71.37° 76.47% 1.095 0.0038
dry matter disappearance (mg)
(o) S oz 22 8.56 13.45° 12.11% 10.45® 9.78% 0.661 0.0194
Fermented feed efficiency(%)
(Sts oole p 5ok 3 J35e) gt 5 g5 9.74° 12.09° 9.92° 11.52° 11.81° 0.258 0.0035
(Metabolizable energy (MJ/ kg DM
(5 eole soa) J oole o o8 64.45°  79.88° 65.63° 76.20° 78.14% 038  <0.0001

Digestibility of organic matter (DM%)

(P 0/05) by oo o sine ST (chls alito poi g b o3,y sauSile’
ossolisSl el 2 51 (St 03le 5 o 200 lj) oy 1) ) ypass BB 5 Jgorls (i o 455 85l
(eebo 5 520 ) oamibsSil (o 53 55 sl 5 e’
"Means within same row with different superscripts differ (P<0.05).
The amount of gas produced from the insoluble and fermentable (ml per 200 mg of dry matter) after 24 h of incubation.
3Fixed rate of gas production during incubation (ml per hour).
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Introduction This study was intended to evaluate the nutritional value, phenolic compounds and digestibility
coefficients of barberry leaves. Berberis vulgaris is one of the major crops in the province. The province has
more than 70 percent and 95 percent of the total area under cultivation of barberry. Waste and foliage of barberry
harvest traditionally used to feed livestock Tannin concentration greater than 3 to 4 percent in food, can have
negative effects on digestibility in ruminants and in particular to reduce the absorption of dietary protein. So it
can be expected that high amounts of tannins within waste foliage of barberry reduce its efficiency in ruminants
to be fed. Several studies have shown that the addition of certain compounds such as urea, polyethylene Due to
the high volume of barberry foliage that remains after harvesting and the possibility of its use in animal nutrition,
this study tried to determine some nutrient compounds, phenolic compounds and degradation parameters were
barberry leaves. In addition, in this study to determine the best additives are effective in reducing the
concentration of tannins and phenolic compounds, urea, polyethylene glycol, sodium hydroxide and calcium
hydroxide were compared.

Materials and method As the samples were dried by the sun for 6 days. The amount of 5% by weight (dry
matter basis) urea, polyethylene glycol, sodium hydroxide or calcium hydroxide that was prepared with distilled
water, was sprayed on 5 kg of the sample and thoroughly mixed. Each of the treatments were prepared in
triplicate. Treatments include: 1) control (foliage without additives), 2) foliage with 5% solution of urea, 3)
foliage with 5% polyethylene glycol, 4) foliage with 5% sodium hydroxide, 5) with 5% calcium hydroxide was
foliage. The sample were kept in anaerobic plastic containers for 3 days and then opened and dried at room
temperature. Samples were analyzed for crude protein, neutral detergent fiber, acid detergent fiber, ether extract,
total phenolic compounds, total tannins, condensed tannins, hydrolysable tannins and some mineral content (Na,
Cl, Ca, Kand P). The in vitro gas production method was used for estimation the DM fermentation parameters.

Results and Discussion The chemical composition of foliage barberry is almost the same with the few
studies conducted in this regard. Minor differences between the results of this study and the other results showed
that the colleagues can be due to differences in climate and environmental conditions and physiological
characteristics of the plant's genetics. The results showed that addition of urea, Sodium hydroxide and Calcium
hydroxide led to a significant reduction of total phenolic compounds, total tannins and hydrolysable tannins
compared with the control sample. The in vitro gas production and fermentative parameters were improved
flowing urea, sodium hydroxide and calcium hydroxide treatment. The results showed that treatment with urea
was more effective in reduction of tannins and improvement the fermentative parameters of branches and leaves
of Barberry compared to other treatments.

Conclusion Based on our results and high levels of phenolic compounds in the waste foliage barberry
sprayed with a solution of 5% (based on dry matter) of urea, sodium hydroxide and calcium hydroxide
significantly reduced the amount of total phenolic compounds, tannins and hydrolysable tannin in the leaves of
Berber is vulgaris lesions, but polyethylene glycol had no significant effect. On the contrary condensed tannin
conditions and the maximum reduction in the concentration of condensed tannins were observed in the group
had been sprayed with polyethylene glycol. The amount of gas produced in laboratory conditions, parameters of
rumen fermentation and feed efficiency in experimental treatments with urea, sodium hydroxide and calcium
hydroxide recovered.

Key word: Tannins, In vitro gas production, Branches and leaves of Barberry, Fermentative parameter.
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