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Abstract

exDET ied out to investi

experiment was carrie Investigate the effect of t :

) . : . u

{ constituents. Ten Egyptian native sheep, their ag rmeric powder (Curcuma longa) on selected rumen and

b iced into two equal groups. The first eroup Ei;ﬁ;%;d between 1.5 - 2.5 years, and body weights 30 - 45kg.
ool group) Was given turmeric powder (S00mg ke b ogSOUp) Was fed on traditional ration only, the second
b o first day rumen juice and blood samples wer g body weight orally) in the morning before feeding for 5
5. In first m ere collected from both groups before feedi i

o 4% 6P an d 8% hours of supplementation witt, \ groups before feeding (considered 0 hour)
B2, ' WIth turmeric. In treated group rumen and blood k
’before feeding from first day up to fifth day of experiment. p rumen and blood samples wers ficon
': geaﬁiliysg:;eg Ctl;i;et;r::ic drpadc Signi.ﬁcant changes in fermentation pattern in rumen among hours of
llﬂg, B i, O ot The éllcref{s§d In rumen and serum calcium and rumen inorganic phosphorus; with
f.' ases In onia N t.t | ’ an S‘a_blllzed the rumen PH near to 7, and maintained rumen protozoal activity,
TV‘FAS: amm. 15, total protein, globulin, BUN, serum createnine and GGT within the normal range.

garding to‘fermentat}on pattcm. on hours, chaqges occurred in both rumen and blood serum constituents give a
mmfandanon fo_r using turmeric supplementation as 500mg /kg body weight orally for 3-5days in treatment of
figestion and maintenance of normal rumen function. Further investigation should be applied on diseased cases to
nfirm the effect of turmeric as therapeutic agent in such cases.
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d Introduction Material and methods

yrmeric (Curcuma longa) belongning to Family: Animals and experimental design:

fingiberaceae is a perennial herb widely A total number of 10 clinically healthy ewes,
iltivated in tropical regions of Asia. It has a long belong to Department of Medicine and Infectious
history of therapeutic uses in traditional medicine Diseases, Faculty of Veterinary Medicine, Cairo
(Ammon et al. 1992; Aggarwal et al. 2005 and University, were used in the current study. Their

ages ranged from 1.5-2.5 years, and their body
weights ranged from 30 - 45kg (mean weight 35.9
kg). Sheep were divided into two equal groups.
The first group considered as control group (Gp 1)
fed on traditional offered ration included five
sheep, the second group (Gp 2) were given
turmric powder obtained from a local market,

al et al. 2007).

3 Turmeric contains a wide variety of
phytochemicals, including curcumin the main
active ingredient, demethoxycurcumin,
bisdemethoxycurcumin, zingiberene, curcumenol,
frcumol,  eugenol, tetrahydrocurcumin,

A ggarw

riethylcurcumin, turmerin, turmerones, ! : : _
rmeronols and essential oils are also present dissolved in a sufficient amount of water; in the
(Chattopadhyay et al. 2004). Apart from this, morning before feeding for 5 days. The dose
fumeric also contains proteins, carbohydrates, (500mg /kg body weight) Waz gern{ﬂeg EﬁeI
fafs, minerals, fibres and vitamins (Chattopadhyay Hodjatpanah, et al. (2010), and Khalesizadeh, e
: ffal. 2004). However few studies evaluated itIS esll;a(nzlgllels)"
¢ ect : 1 t al. .
‘ “201l»sfﬁ)fzi'ntlmer;hfermentatl%n ISV ggap:glh zt al. Rumen fluid and blood serum were‘collected f’?m
iOll’) Jatpanah et al. 2010, Hodjap each animal. Samples were taken mdthihm(i{mng
* This ’ ; fore feeding (0 hour) and after 2%, 4" 6" an
"Ehls Study was conducted to investigate the efjec 23 }(:ours of treatment. In experimental group (Gp

meric powder (Curcuma longa) on rumen
ts and

cal, cellular, biochemical constituen i ext
%d b : t daily in
o :‘blochemical constituents in appareqtly :ﬁgirrl;:frgent. y

“0y Egyptian sheep regarding to sarrsltphr;? ond Ueatoet e samples b1 b
» da % 4th, 6" and B, oty andy) vt collected by using a rubber stomach tube in dry

and 5™ days of supplement. clean cup and taken to the. laboratory - for
: ' examination. Color, odor, consistency, pH and

ded up to fifth day of

ampling exten .
i the morning before feeding
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. ; diately
v e ln“d lmmc
protozoal activity were exam b5-,ieved through

after sampling, then samples were ith
a 4 folds pof sgterile gauze used as 2m]fﬁxed av:ids
strong acids to determine vola?llc atty onia
concentration, 2ml for determination of a‘g with
concentration, 2 ml fixed and stainc opic
methylene green formal saline for n.ucroscm[;n
examination. A sample of 10 ml of strained rou -
juice was centrifuged for 15 minutes at 300 f?ne
and the supernatants were collected tO 'determl p
the biochemical constituents (calcium ag
phosphorus).The blood samples were col!eCt.ed ; y
puncture of jugular vein, using vacutainers or
separation of serum biochemical analysis (Coles,
1986).
Laboratory examination: )
Rumen samples were examined immediately for
physical properties include (color, ~odor,
consistency, pH) according to Alonso (1979),
Dirksen and Smith (1987) and Radostits et al.
(2007), Microscopic  examination  include
protozoal activity according to El-Saifi (1969)
and Alonso (1979), Rumen protozoal count
according to Ito et al. (1994), Biochemical
examination which include total volatile fatty
acid (TVFAs) concentration estimated by Macro
Kgeldahl steam distillation method as described
by Eadie et al. (1967), rumen ammonia nitrogen
concentration estimated using specific  kits
produced by Spectrum Company, BEgypt,
according to the method of Burtis and Ashwood
(1996), rumen Calcium, and Inorganic
phosphorus using specific kits produced by
Spectrum Company, Egypt, according to the
method described by Young (1990), Young
(1991).
Blood serum samples examination include
estimation of serum total protein by using
specific kits produced by Spinreact Company,
Spain; according to method described by Young
(2001), serum albumin by using specific kits
produced by Spectrum Company, Egypt
according to the method described by Tietz,
(1990), serum globulin level was calculated
mathematically by subtracting albumip values
from the total serum protein valyes, albumin and
globulin (A /G) ratio calculated by dividing th
albumin value by the globulin value, bloodgur :
nitrogen (BUN) according to the methez
described by Tietz (1990), serum Ga 0
glutamyltransferase (GGT) accor ding tmma.
method described by Saw et g, (1983) 0 the
creatinine according to the method o,f Serum
(1986), serum calcium accord;j Tietz
described by Young (1990 o8 10 the methog
= ) serum phosphorys

-
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according 1O the me_thod describeg .
(1991), all were estimated using Specif; %“8
produced by Spgctrum Company, Egyn; o gt
Statistical allaly51§: ‘

Statistical analysis of obtained dat, s
out by SPSS Pprogram version ) usiarfled
independent samples. T test, kruskal. Wa“ing k
one-way ANOVA with Duncan ag Bost 'f tae“d

According to Nie et al. 1975 and LeVESque 2007st

Results and discussiop '
Effect of turmeric powder on physica anq celly
constituents of rumen fluid in sheep under ¢y »
of sampling times were tabulated in tap| b

) €3 lanq
showed that their color was ranging betye,
yellowish  to brown, odor wag aTOmaticn

consistency was slimy tO_ slightly Viscoys alon’
the experiment, these findings were similar tq the
observed in control group and that was iy
agreement with Anderson and Rings (2008
Karapinar et al. (2008). Regarding to PTOtOZOai
activity in first day of sampling, there Were
siﬁniﬁcant increase (P<0.05) occurred at 4" 5
6" hours when compared with zero time, W,
among the experiment days, no significant
difference (P>0.05) occurred. This finding
indicated that turmeric tend to increase
protozoal activity after few hours of treatment
Relative to TPC in first day of sampling, there
were significant decrease (P<0.05) occurred at 2*
and 4™ hours after treatment before returning to
the normal range at 6™ and 8" hours. Among the
experiment days, no significant difference
(P>0.05) occurred, the highest value was at 4" day
and the lowest value was at 2™ day. Thes
findings indicated that turmeric supplementation
tend to decreased total protozoa counts in the fe¥
hours after treatment, before return to norm
range. Vorlaphim et al. (2011) showed thl
curcumin feeding to beef cattle significant
lowered the total counts of protozoa, that ¢ be
explained on effect of essential oil content of
turmeric (Chattopadhyay et al. 2004). e
For the rumen pH in first day of samplg o)
results showed high significant decrease (< [
occurred at 4™ and 6" hours and Sig"lﬁc;:r
decrease (P<0.05) at 2% and 8" hous *
treatment. significant decrease _(P<_0'053,
occurred at 4™ hour when compared with 3
These findings were slightly different t?ﬁcan!
observed in control group where hiﬂal“ o aln d
d:flreasi (P<0.01) occurred at 2", 4 61 ol
S, these results were in agreement W*' "
Baraka and  Abdl.Rahman (2012). A".“’"-gflcanf
Sxperiment days, {here were 10 5%
differences a (P>0.05) occurred, the high*
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- 4 day. .These finding indicated that hou

?ic end to increase rumen pH after few 1s of treatment.
me

o Physical and cellular constituents of rume

] . n flui i .
:feand without turmeric powder fluid regarding to sampling times (0, 2, 4, 6, 8 hours)

: Treatment Oh
e 1
’ Gp2 4 hour 6" hour [ 8™ hour
Color Gp 1 ———————_ yellowish-brown
Gp 2 yellowish-brown
Odor Gp 1 Aromatic
Gp 2 Aromatic
 Consistency Gp | gifm)" zi?ggi]ly viscous
Imy- Slightly viscous
N, Gp 2 1.404 »
protozoa activity Gg 1 04,%*3(')2255 1.80+0.20ab | 2.20:020b | 2.2040.20b | 1.80£0.20ab
Gp 2 3‘61014 -73 2.60 £.025 2.40£0.25 2.40 £0.40 2.40 £0.25
pC (x10%/ml) Go e a | 15.40+2.96b | 14.40+4.45b | 19.90+4.72ab | 19.30+4.35ab
i =0 N +4.67 17.60+4.41 14.60+3.40 16.60+4.51 20.204:5.43
pH . 1040.06a | 6.84+0.05bc | 6.64+0.10c* | 6.70£0.07bc* | 6.90=0.03b
p 6.92 £0.04a 6.60+0.03b* 6.52+0,04b* 6.42+0.07b* 6.52+0.09b*

iz M%aén values have the similar symbol or symbols within the same raw are not significantly different
¢ P<0.05.
¢ significant at the 0.01 level
vas clear that addition of turmeric stabilized the
en pH near to 7, which indicates its effect on
en pH with increase in VFAs and reduction in
onia N;. Hodjatpanah et al. (2010) Chaudhry

who observed that turmeric did not affect the total
VFA of rumen fluid for wheat.

Depending on values of physical characters of
rumen fluid, protozoal activity, TPC, pH, TVFAs

d Khan (2012) mentioned that turmeric had no
ect on rumen pH, while Hodjatpanah et al.
011) and Vorlaphim et al. (2011) recorded
ases in rumen pH.Effect of turmeric powder

1 rumen biochemical constituents in sheep under
ampling times were summarized in tables 3 and
. For umen TVFAs concentration in first day of
pling, there were no significant difference
ccurred between different sampling times before
ind after treatment, the highest value was at 8"
our, and the lowest value was at 2™ hour. These
dings were different with that observed in
ontrol group where significant increase (P<0.01)
occurred at 6 and 8™ hour when compared with
€ zero time. Among the experiment days, there
¥ere no significant difference at (P>0.05)
courred, the highest value was at 3* day, and the
OWest value was at 2" day. These results
Idicated that turmeric supplementation had no
e ects on TVFAs concentration. This finding was
D agreement with Chaudhry and Khan (2012)

: 7able.N°- 2. Effect of turmeric powder on physical and cellul

lln da S lsf-sth day)

Color )
Odor Aromatic _
Cons; Slimy- Slightly viscous
1.60+0.25 1.40£0.24 1.40£0.24 1.40+0.24
14020.25 25402597 25.50+4.63 32.70+8.59 28.60+5.04
30.10ﬂ:)4672 206£0.05 7.16x0.04 7.1820.04 7.16+0.06
7.1020. o=

h th
Var — dy | Cgay | 5day
gables 1¥ day (control ellowish-brown

it was clear that supplementation of turmeric
stabilized these fermentation parameters within
normal range among days, even significant
changes observed within hours of sampling.

For rumen ammonia nitrogen concentration in
first day of sampling, the results showed high
significant decrease (P<0.01) occurred at 4t 6™
hours and significant decrease (P<0.05) at g™
hour. This finding was slightly different to that
observed in control group where significant
decrease (P<0.05) occurred at 4% @M and 8™
hours. Among the experiment days, no significant
difference at (P>0.05) was occurred, the lowest
value was at 2™ day. These result indicated that
turmeric supplementation tend to reduce rumen
ammonia N, concentration after few hours of
treatment. Hodjatpanah et al. (2010) and Al-
Hadeethi et al. (2016) found no significant effect,
while Chaudhry and Khan (2012) observed an

increase.

ar constituents of rumen fluid regarding to
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Table No. 3. Rumen fluid biochemical constituents reg

lSSNl 110_142
\

i i h
g to sampling times (0, 2, 4, 6, gy, With

and

- - L —h
without turmeric powder o 2% hour | 4" hoSu‘rL2 716‘0 O}I)lur \8‘%
§ u . iy
Ty aiables T or1432 | 63.70:3.83 e T TS 0 m
ip 2 J ; 70+3.13a . : : : m
2.49 40. ¥ 7940, 21046 3¢
(mmol/L) b | 2.54204Ta 0'71691062081: 00719 9i002051bt: 09610335
Ammonia N, Gp 0.9720.19a | 0.74=034ab | 0. 0.96c% | 13.1120.490% T 220115
(mmoVLy Gl 9 Taz0.58" | 12.63:0.96¢ e I Ty
Calcium (mg/dL) — oL o 736+.902 S88LI98 |9 ! :363261) 10305535
B > 5 T625.80a | 54.96+4.01ab | 40.3425.33bc o e —38.0844 95
fh‘;fﬁ}f“r“ Gp % 20'68i4'07a 36.1322.100 | 27.393.42b 37.034.585 | 337553 155%
mg/dL) Gp S ' :
* % Mean values have the similar symbol or sym

at P<0.05.
*. significant at the 0.01 level

Regarding to rumen calcium in first day of
sampling, there were high significant increase
(P<0.01) occurred at 2", 4" 6" and 8" hours
when compared with zero time. Significant
increase (P<0.05) was also occurred at 4™, 6" and
8" hours when compared with 2™ hour. This
finding was different with that observed in control
group where no significant difference at (P>0.05)
occurred. Among the experiment days, significant
increase (P<0.01) occurred at 4" day. These
results indicated that turmeric supplementation
increased rumen  calcium. high negative
correlation was obvious between rumen pH and
calcium (R=-0.702).

Relative to rumen inorganic phosphorus in first
day of sampling, there were significant decrease

Table No. 4. Effect of turmeric
Sth day)

Variables

TVFAs (mmol/L)

Ammonia N, (mmol/L)

Calcium (mg/dL)

Phosphorus (mg/dL)
2.5% Mean values have the similar s
P<0.05.

*, significant at the 0.01 level

lS‘l
67.70+14.32
2.8540,39

Effect of turmeric powder on serum
constituents in sheep under sam
tabulated in tables 5 and 6. For ¢
in first day of sampling, there were
difference at (P>0.05), the highest v
hour. Significant increase (P<0.0]
hour when compared with 4th, 6!

biochemical
pling times were
otal serum protejy

no significang
alue was at pud
) oceurred af o
and 8" hoypg.

bols within the same raw are not signiﬁcam

84

(P<0.05) occurred at 4™, 6% apd gn
treatment with turmeric when compared with %t
time. Significant decrease (P<0,05) occur at 8‘(':
hour when compared with 2™ hoyr, This fingg,
was slightly different with that observed in controgl
group where high significant decreage (P<0,01)
occurred at 4™ and 8" hours and significay
decrease at (P<0.05) at 2™ and 6% hours. Among
the experiment days, no significant difference
(P>0.05) was occurred. Significant increas
(P<0.05) occurred at 5" day when compared wit
2 day. These results indicated that furmerc
supplementation  slightly  increased rumen

inorganic phosphorus level when compared with
control.

hours afy,,

powder on rumen biochemical constituents regarding to sampling days (e

3!]1 day 4thday 5"‘da
70.309.06 64.70+4.04 64.50£4.70
2.28+0.35 2.82+0.52 2312046
7.10+0.59ab 8.61+0.71b* 7.23&:0.5;1;!;

! | _55.08+591ab | 61.29+8.69ab | 72.83:8.

ithin the same raw are not significantly different!

These findings were similar to that obsewgdé’“
control group. Among the experiment dayf], ad
Was significant decrease (P<0.05) 0CCWT® L\

day when compared with zero time &0 eb et
Significant increase was recorded by Half and B
(2009), EL-Gohary et al. (2012), Habee

Taraba.ny (2012).
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" 7o, 5. Serum biochemical constitue i

:u P e nts Tegarding 1 sampling timeg (0,2,4,6, 8" ) witl

; y 2,4, 0, 10ur) with and

riables T"gm;cm W-W‘W_
. ) T T
' 0 \ ¥ SN R B
protein _+ 6.80+0.14ab 7.5850.370F 4( hour ”\TT']KW T
Gp 6.24£0.16ab 6.84% |__6.09£0.27, 6.25:0240 | 63010300
Gp2 2.8610 1 | 0.8440.32h 6 07@?“;‘@1&* ~0.3010,304
Gpl R 03\ 2834010 | 30 gy .19 6.161007a
. A 24 AT
: 67 % 02 | 221006 23900 - 2:0310.05 | 2581008
lin G 40182 | 47540205 |3 5m | 233007 | 5301008
| Gp1 3982070 | 460s030 T aroet | 3621020 | 3750201
- P 0006 | 0.608003n | 3100l | K0
? Gpl 0.59£0.03ab 0.4920,047 W(iﬂhiﬁw@i | 0.70£0.04ab
F Gp2 19.93:2.55b | 28.0122.98 | 338507 goy [ oeire b | 0.59i0,0%b
(g/ Gp 1 20434 84 IV | 23.5543.96ab | 19.0213.57ab 16.0042,64a
flum Gp2 9.5310.61a S 19234474 | "143514.08 | 16931546
_ a1 57£0.31a 10.9440.32b |~ 12.59.40.24¢* (
dl) P 9.37+0.65 9.54%1 17 . 24¢ 10.9410.32b
 — Gp2 8855106 ] : 9.09+0.31 | 10.50+0.85 10,15:0.62
8.65£0.82 7.7740.79 7344
di) Gpl 9.4120.78a 9.6240 ~ 341088 6.42+1.38
E o2 s oL 0.35a 9.321084a | 7.75:0.68ab | 6.5741.07h
) Go 1 o L1 £0.13 1.020.12 0.9510.07 [,12£0.05
Gp2 43.08+1,06 o007 0.86+0.05 0.820.06 0.84£0.06
(UL) Gl T 43154167 40.45%1.67 40.22%1.46 43,1542,29
9343, 43.2342.25 46313311 453142.55 A7.011,74

05.
) ificant at the 0.01 level

serum albumin in first day of sampling, no
ficant difference (P>0.05) occurred between
nt sampling times before and after
ment. This finding was similar to that
ed in control group where no significant
rent at (P>0.05) was occurred between
erent sampling times. Among the experiment
s, there were significant decrease (P<0.05)
urred at 3" day and 4" day. These results
icated that turmeric supplementation decreased
albumin level. EL-Gohary et al. (2012)
wed significant increase (P<0.05) in albumin
supplementation does of turmeric powder in
t, while Habeeb and El-Tarabany (2012),
fute et al. (2015) reported that curcumin had no
Cts on serum albumin.
serum globulin in first day of sampling “13’"3
significant increase (P<0.05) occurred ﬂat 2
When compared with zero time, 4", 6" and
" hours. This finding was similar to_that
>Served in control group. Among the experiment
3, there were no significant differences at
0.05) occurred, the lowest value was at 4 day.
1% results  indicated ~ that ~ furmertc
‘f.pp}ementation had no effects on serum globulin.
8nificant increase were reported by Habeeb et
v 2009), BI.Gohary et al. (2012), Habeeb and
+ Terabany (2012),
1‘|' Serum A/G ratio in lsf day, no Signiflcant
Slerent o¢ (P>0.05) was occurred between zero
" and other times after treatment. Significat
Tease (P<0,05) was occurred at 4° hour when

i
>

Vean values have the similar symbol or symbols within the same raw arc not significantly different at

85

compared with 2™ hour. This finding was similar
to that observed in control group. Among the
experiment days, there were no significant
differences at (P>0.05) occurred, the highest value
was at 4™ day and lowest value was at 3" day.
Even changes occurred in serum total protein and
albumin, the A/G ratio was stable during turmeric
supplementation.
Serum BUN in first day of sampling, no
significant difference (P>0.05) was occurred
between zero time and other times after treatment,
the lowest value was at 8™ hour and the highest
value was at 2" hour. Significant decrease
(P<0.05) was occurred at 8" hour when compared
with 2" hour, This finding was similar to that
observed in control group where no significant
difference (P>0.05) was occurred between zero
time and 2%, 4% 6" and 8" hours. Among the
experiment days, no significant difference at
(P>0.05) in serum BUN was occurred, t'hc highest
value was at 4" day. These findings indicated that
turmeric supplementation had no effects on BUN.,
This result was in agreement with Habeeb ¢t al.
(2009), Hodjatpanah et al. (20}0), EL-Gohary et
al, (2012), and Habeeb and EI-1 arabm}y (2012).
Serum calcium in first day of sampling, showeg
high significant increase (P<0.01? OCCU.\EIFCdmat 6
hour, when compared with zero time, 2 ,'4 , and
g hours after treatment. Significant increase
o 8™ hours
<0.05) was also occurred t_u 4%, .?and our
when compared with zero time, 2 hf)up I'his
finding was different with that observed in control
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. This finding j R
after treatment I g in .
1 CGohs :t al. (2012), wh;i meny .
]ﬂl,-(JOl]dly ct ( ), hlle Habec tW"h

(2009) reported ll.mt curcumin g ¢
Levels of calcium in both rumey, ,
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e
——

o ooee (P>0.05)
group where no significant (llffui"}";‘ﬂ(,c,-ilncnt
occurred between hours. Among the €

D e (P<0.01) d
days, there was high significant Increase (P

0
nd sery cffecl_

- ith zero g : sitive correlati m
occurred at 2™ day when compared th{l: ding n hlg.h PS‘(’;GQ) tion after addin“’erc
time, 3" day, 4" day, and 5" day. This md 1o wrmeric (R= 0.662). g o
indicated that turmeric Sllpplc,me"wllotl‘]‘:,CIl]xours ituents regarding to g .
increased scrum calcium Sp.ecla“yd?: 0101 " um biochemical constituents regarding to sampjjy . days (
Table No. 6, Lffect of turmeric powde —e ] T >

; i, 4™d
5" day) D S0 T~
- 1" day (control) 5| 6.26+0.22ab 5.53£03%h 5ot ™
¥§{bel°‘q‘cin T, 6.800. 142 5‘5;2*(?'04993) 2.4940.04b 2.53£0.070 2'70+g'g9ah
pro . : ; 2.73+0.0%: 3 . =—7V.06,
4 10.13a - +0,22 3.00+£0.39 N
é:bﬁml!n HgB 23%)6410 I8 370040 (3);3/2}8 04 0.95+.22 3'?;5*0'06
obulin (g — = 0.81£.17 | o= T 8410 G
~ T -0.06 ] 31.07+ ; \
240 ntio ooainss | 298I GT | 26'3334?}1 8261040;?1 s
BUN (g/dL) oo cla | 13.0540.990% 8.94£0.414 oo 9.4640 57,
Calcium (mg/dl) 90.53+0.61a | T0.06L1.07 10.40::1,04 0.95+0.86 9.76+135
}ﬂosphoms (mg/dl) 883106 —'73‘3;67?’ 1.13£0.08 1.21£0.12 m
| Creatinine (mg/dl) 1.2610.13 YiTORD 43.001:2.18 43.3942.25 [ 4135
SGE (WL 43.08£1.06 42.5312. Py TTi22)
[Gor (urn) [ 4 Ior symbols within the same raw are not significantly difforep a
*>® Mean values have the similar symbol or sy
P<0.05.

*. significant at the 0.01 level

Serum phosphorus in first day of sampling,
showed that no significant difference (P>0.05)
was occurred. This finding was different with that
observed in control group where significant
decrease (P<0.05) occurred at 8" hour when
compared with zero time, 2", 4" hours. Among
the experiment days, no significant difference
(P>0.05) was occurred, the higher values werc at
2" day, 4™ day and the lowest value was at zero
time. These results indicated that turmeric
supplementation tend to increased serum
phosphorus specially at few hours after treatment,
This finding in agreement with Habecb et al.
(2009) and EL-Gohary et al. (2012).

Regarding to effect of sampling according to
hours or days, there werc no significant
differences obtained in serum creatinine  and
GGT. These results were in agreement with
Habeeb ct al. (2009), EL-Gohary et j, (2012),
Habeeb and El-Tarabany (2012).

Conclusion

Turmerlc. made .signiﬁcant changes iy
fermentation patter in rumen among hours of
sampling, while by days it caused marked

increases in rumen calcjum and inorganic

C
phosphorus, serum  calcium and inorganjc
phosphorus; with decreases

th in serum albyy;
other hand stabilized the ry . On

. men pH near to 7
maintained rumen protozoa] activity, TpC \7;} j{ld
ammonia N, total protein, 810bulin’ BUN’ ' S,
createnine and GGT within the normal ranéc‘ erum

We recommend practjce of tur- i
supplementation as 500 merie

mg /ke b
orally for 3-Sdays ip 1realme,ﬁ O(;dydi

86

disorders. Further investigation should pe
on discased cases to confirm that,
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