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SUMMARY

Four rams were used in 4x4 Latin square design with 21-d. periods. The four treatments
were: G1) controf diet. G2) control diet supplemented with 34 mg thiamin, G3) control diet
supplemented with 34 mg thiamin plus 16 g sodium bicarbonate (NaHCO;) and G4) control diet
supplemented with 16 g NaHCO, g/d/h. The control diet consisted of 50% green forage
(Darawa) and 50% concentrale feed mixture (on DM basis). The main results indicaled that
differences in ruminal pH and NH;-N among all groups were not significant (p>0.05), whereas,
total volatile fatty acids (TVFA’s) concentrations were significantly higher (p<0.05) for group
G3 comparing with group Gl. Concerning results of digestibifity. all nutrients digestibilities
were not statistically different (P>0.05), except protein digestibility of G3, which significantly
(P<0.05) decreased compared with the control. Blood serum GOT and GPT showed non
significant differences among all groups in there activities. i could be concluded that thiamin
alone or with NaHCO; supplementation to rams rations improved ruminal TVFA's. without
deleterious effects on antmal health.
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INTRODUCTION vitamin B, , choline, riboflavin and biotin
were added to diets of ruminants (Girard
1998 and Santschi et al., 2005).

Although most of the vitamins in B-
complex group are synthesized in

satisfactory amounts in the rumen for

Thiamin (Vitamin B,) ts an another
one added to ruminants’ ration under

normal functions. there is a new approach
to add some of these vitamins 1o
ruminams” diets. For example: Folic acid ,

certain conditions. Thiamin is a complex
of nitrogenous base containing a
pyrimidine ring linked to a thiazole ring
by a methylene bridge. Yeast is the
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richest plant source of thiamin, at the
same time, egg yolk and liver are the
richest animal source. Thiamin acts as a
coenzyme for certain enzymes which are
necessary  for  energy  metabolism
(McDowell 2000) .

Ruminants could be come deficient in
thiamin in certain cases such as: 1)
inadequate net microbial synthesis of
thiamin, 2) impaired absorption or
utilization of thiamin, 3) presence of
thiamin ant metabolites (thiaminase), 4)
increased metabolic demand for thiamin
and 5) increased rate of thiamin excretion
(Grigat and Mathison , 1982).

When diet of steers, fed only
concentrates, was supplemented by 1.9
mg thiamin /kg diet, daily gain was
significantly highty (1.4 kg/d) than control
(092 kg /). Moreover thiamin
supplementation tended to increase milk
and milk components production when
dietary concentration of neutral and acid
detergent fiber were lower and non fiber
carbohydrate was higher than
recommended (Grigat and Mathison,
1982) and (Shaver and Bal . 2000).

With regard to NaHCO, it was found
that addition of NaHCQ; to diets of
ruminants increased ruminal pH. ¢(Kohn
and Dunlof ,1998), increased ruminal
efficiency of microbial N capiur
(Larsen,[981) and increased ruminal
TVFA's (Schmidely.2005). Also cows fed
maize silage (MS) without NaHCO,
addition consumed 1.24 kg/d less DM
{(p<0.02) than cows fed buffer (Wenping
et al.. 2005). Moreover no difference
{p<0.05) in neutral detergent fiber {(NDF)

rJ

intake was observed with the addition of
sodium bicarbonate to diets cows. (Kawas
et al., 2007

The present work was undertaken to
evaluate the effect of thiamin and/or
NaHCOQ; supplementation on nutrients
digestibifity, rumen liquor and blood
serum parameters of rams .

MATERIALS AND METHODS

This study was carried out at the
Agricultural  Experimental Farm in
Faculty of Agriculture, Cairo University,
Giza, in cooperation with Dairy Science
Department, National Resecarch Centre,
Dokki, Giza, Egypt, during summer
season in 2006.

Animals and feeding:

Four rams weighed an averaged (5t
kg and adapted in four metabolic cages
were used in a 4x4 Latin square trial.
Rams were assigned randomly to
experimental diets. Each experimental
period extended for a 18 days preliminary
period followed by 3 days collection
period. At the end of each period
experimental  diets  were  switched
according 1o preplanned assignments,
Dietary treatments were (Gl) controi;
(G2) control + 34 mg thiamin/h/day: (G3)
contral +(34 mg thiamin and 16 gm
sodium bicarbonate (NaHCO;))Vh /day:
{G4) control +16 gm NaHCOQOy/h /day. The
control diet consisted of Darawa and
concentrate feed mixture (CFM) (as 1:!
on DM basis). Thiamin was (imported
from China) obtained from ADWIA
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Company, Egypt The chemical
composition of feed ingredients and
control diet are presented in Table (1).
Nutrients requiremenis were calculated
according to NRC (2001).

Feces Sampling:

Feces were taken during the
collection periods from each animal. Sub
sample (10%) of total collected feces was
sprayed with 10% sulfuric acid , and then
dried at 70°C for 24 hour. Concentrate
feed mixture, Darawa and feces samples
were analyzed for the gross composition
(A.OAC.. 1995) to determine the
digestibility coefficients of nutrients, total
digestible nutrients (TDN) and digestible
crude protein (DCP).

Rumen liquor sampling

At the end of each period, rumen
liquor samnples were withdrawn by
stomach  tube before moming feeding
and at 3.00 hrs and 6.00hrs post morning
feeding. Samples were directly strained
through three layer of gauze . They were
tested for pH value using digitat pH
meter, NH;-N  concentration  was
determined according to A.O.A.C. (1995)
and TVFA'S was determined according
to Warner (1964).

Blood sammpling

Blood samples were taken at the end
of each digestibility trial before moming
feeding and at 4.00 hrs after morning
feeding from jugular vein from all
animals. Collected blood samples were
centrifuged at 4000 r.p.m. for 20 min. and
the supernatant was stored in glass vials at
- 20° C till analysis. Serum total protein

was determined according to Gornal et al.
(1949), albumin (Doumas, er al., 1971),
urea (Fawcett and Scott  1960),
transaminses (GOT and GPT)activities
(Reitman and Franke! 1957 ), glucose
(Trinder 1969), and total cholesterol
(Allain et al,, 1974). Globulin, and
albumin to globulin ratic (A/G) were
calculated.

Statistical analysis:

Analysis of variance for digestibility
was conducted according to Snedecor and
Cochran, (1982) wusing Latin Square
design, where the model was:

Yijk=U+Ti+Pj+Ak+Eijk

However, data collected from rumen
liquor and blood serum were statistically
analyzed according to the following
model:

Yip;: u -+ T.' + Pj + (T*P)ij + Eijﬁ

where. Y. stands for every
observation of the K™ animal in the J®
period given I™ treatment, T: treatment
effect, P: periods effect. A: animal effect
and E: the experimental error. Differences
were tested by Tukey test.

RESULTS AND DISCUSSION

Ruminal fermentation

Data of Table (2) clearly showed that
diets supplemented with thiamin or
thiamin plus NaHCO; resulted in minute
decreases  (p>0.05) in pH values

comparing with unsupplemented diet.
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NaHCO; supplementation as 16g /h/d
(G4} insignificantly (p>0.05) increased
the pH value up 10 6.70 comparing with
that of GI (6.64). This result may reflect
that thiamin is not a buffer such as
NaHCO;

With regard to ruminal TVFA’s, data
of Table (2) iltustrated that the addition of
34 mg thiamin, 34 mg thiamin plus 16 g
NaHCO; or 16g NaHCO; /h Ad to diets of
rams tended 10 increase the TVFA's
concentration by 2040, 31.14 and
11.14%, respectively, compared with the
control diet. These increases were only
statistically  significamt  {p<0.05) for
groups 2 and 3. The finding of (G3) may
be possibly related to the associated effect
of thiamin and NaHCO;, thiamin may
affect the buffering capacity of NaHCO;
and the later may affect the thiamin action
as a coenzyme for carbohydrates
metabolized by ruminal microorganisms.
The similarity of the roughage to
concentrate  ratio  (50:50)among  the
experimental groups may emphasize this
possibility.

However., Kawas er al. (2007)
suggested  that  ruminal  TVFA's
concentration of lambs, fed all-

concentrate with/or without yeast culture
and sodium bicarbonate. was not differed
among treatments. The conflicting trend
between the present and Kawas er al.
(2007} studies might be related o0 R:C
ratio difference and yeast is considered as
B-complex not thiamin only.

Data of Table (2). clearly indicated
that supplementation of thiamin with or
without NaHCO; had no remarkable
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significant (p>0.05) effect on the
concentration of NH;-N in the rumen. The
obtained results of NH;-N concentration
in both Gland G4 were in line with those
reported by Kennelly er al. (1999) who
studied the effect of carbohydrates level
(50%) and buffer (NaHCQ;) on rumen
fermentation in cows.

Digestibility and nutritive values

Thiamin or NaHCO; supplementation
did not affect (p>0.05) the whole tract
digestibility of DM, OM, CF. EE and
NFE (Table 3). Also, diets supplemented
with  34mg  thiamin  (G2)or 16g
NaHCOs/h/d (G4) had no significant
(p>0.05) differences on CP digestiblity
comparing with control group {(GI)
(Table3).

The present data had the same wend
obtained for diets of cows supplemented
by buffer (NaHCO;) or B-complex or
yeast or buffer plus yeast (Kennelly er al.
1999, Kawas er al. 2007 and Majee et al.

2003). However, rtams fed diels
supplemented with both thiamin and
NaHCO, had significant lower

digestibitity of CP (67.53%) (p<0.05)
comparing with unsupplemented group
{Gl) (74.62%) (Table 3). This finding
might reflect that thiamin plus NaHCO,
supplementation affected unwell on
ruminal protein  degradation and or
abomasums protein digestion negatively.

With regard 10 nutritive values
expressed as TDN and DCP. it could be
reported that no significant differences in
TDN (p>0.05) were dictated among the
experimental groups. However, diets
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Table (1) : The chemical composition of feed ingredients and control diet .

Item DM% DM basis %

oM CF CP EE NFE Ash
CFM* 9025 9350 11.10 i4.92 4,33 63.15 6.50
Darawa 222 89.64 30.00 12.60 2.70 44.34 10.36

Control diet** 5623 9157 20.53 13.76 351 53.75 8.43

*CFM: Concentrate feed mixture consisted of 49% maize, 24% wheat bran ,24%
undecorticated cotton seed meal, 2% limestone and 1% sodium chloride.
**Calculated.

Table (2): Effect of diets supplemented with thiamin and sodium bicarbonate (NaHCO,)
on some ruminal parameters of rams .

Item Experimental Groups* Overall mean of sampling
time
Gl G2 G3 G4 SE Ohr 3hr 6hr
pH 6.64 653 6.55 670  0.15™ 689 650 6.44

TVFA’s (meg/dl) 745" 897" 977 828" 1.71* 720 1027a 8.38®
NH3-N (mg/dl) 2020 2166  21.00 2216 089™ 2094 2268 2090

* Gl= Control diet, G2= Control diet plus 34 mg Thiamin. G3= Control diet plus 34 mg
Thiamin + 16g NaHCQ3, G4 = Control diet plus 16g NaHCO3.

a.b.c.d means in the same row with different superscripts differed significantly at (p<0.05).

- Each value is amean of 12 samples
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Table (3): Effect of diets supplemented with thiamin and/or sodium bicarbonate on
nutrients digestibility and nutritive value on DM basis

Item Experimental Groups* SE

Gl G2 G3 G4
Digestibility%
DM 80.71 79.25 80.78 8142 0.92"
oM 81.87 80.47 82.42 82.41 092"
CF © 7095 70.04 70.41 70.19 04"
CP 74.62° 72.27* 67.53° 75.39° 3.54%
EE 50.76 4531 48.76 49.85 238"
NFE §8.69 87.52 90.38 89.53 1.22°*
Nutritive value%
TDN 75.87 74.96 76.19 76.87 0.79 "
DCP 1027 9,94 9.29" 10.37° 0.49*

* G1= Control diet, G2= Control diet plus 34 mg Thiamin, G3= Control diet plus 34 mg
Thiamin + 16g NaHCO3, G4 = Conitrol diet plus 16g NaHCO3.

- a,b means in the same row with different superscripts differed significantly at (p<0.05).

- Each value is a mean of 12 samples

Table (4): Effect of diets supplemented with thiamin and/or sodium bicarbonate on
some serum parameters of rams

Item Experimental Groups* Mean of sampling time
Gl G2 G3 G4 SE Ohr 4hr SE
Total protein (g/dl)  6.19 6.33 6.76 5.34 0.84"* 6.53 5.78 1.lns
Albumin (g/dl} 4.19 3.96 4.06 3.63 034" 414 3.78 0.5n.s
Globulin(g/d1) 2.00 236 2.70 1.70 061" 239 2.00 0.55n.s
A/G ratio 2.32 2.55 1.85 2.59 048" 248 2.18 0.43n.s
Urea(mg/dl) 3430 3584 3574 3330 145" 3638 3346 4.l4ns
GOT (units/L}) 47.66 59.26 5998 48.45 9.46"° 58.80 48.88 i4.04n s
GPT(units/L) 41.29 58.05 6321 40.53 1638 5687 44 .63 17.27ns

Glucose (mg/dl) 8519 9113 9%6.19 7173 11.24% 8391 91.21 10.32ns
Cholesterol (mg/dl)  363.30  363.88 320.25 366.25 31.33"* 355.09 351.75 4.73ns

* G1= Control diet, G2= Control diet plus 34 mg Thiamin, G3= Control diet plus 34 mg
Thiamin + 16g NaHCO3, G4 = Control diet plus 16g NaHCO3.
- Each value is amean of 12 samples.
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supplemented with 34 mg thiamin (G2) or
with thiamin plus NaHCO; (G3) resulted
in significant (p<(.05) decrease of DCP
comparing with the unsupplemented diet
(G1l) (Table 3) and the reasons are not
clear.

Serum parameters

Concerning blood metabolites, data
of Table (4) clearly showed that diets
supplemented with 34 mg thiamin plus
16g NaHCO; (G3) resulted in increasing
serum  glucose  (P>0.05) by 129%
comparing with unsupplemented group
(G1). Differences in serum glucose among
Gl, G2 and G4 were not significant
(P>0.05). This result was in line with that
obtained by Majee er al. (2003).

Moreover, no significant differences
were detected among the four groups in
the concentration of total cholesterol
{Table 4).

With regard to nitrogen metabolites,
it could be noticed that supplementation
of thiamin or NaHCO; or both of them to
diets of rams had no significant effect
(p>0.05) on total protein, albumin.
globulin, ratic of albumin and globulin
and urea-N in the serum comparing with
the control (Table 4). Result of urea
reported here was in line with that of
Grigat and Mathison {1982) .

Obviously, data of Table (4) clearly
showed that both GOT and GPT activity
was increased insignificantly (P>0.05) by
supplementing of thiamin alone (G2}. or
plus  NaHCO; (G3) comparing with
control diet (G1). no possible illustration
is available. However , differences in
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GOT and GPT between (G4) (16g
NaHCOQO; M/d) and G1 was not significant
(p>0.05).

CONCLUSION

From the previous results, it could be
concluded that supplementation of
thiamin as 34 mg /h/d with or without 16g
NaHCO, /M/d significantly (p<0.05)
increased the energy precursors (TVFA"s)
in the rumen.

REFERENCES

A.0.AC. (1995). Methods of Analysis.
Vol. 1: Agricultural Chemicals,
Contaminants, Drugs. 16" ed.
Association of Official Analytical
Chemists, Washington,D.C.,USA.

Alain, C. C.; LS. Poon; C.S.G. Chan; W,
Richmond and P.C. Fu (1974).
Enzymatic  determination of total
serum cholesterol. J. Clin. Chem.. 20
{(4): 470- 475.

Doumas, B.; W. Wabson and H. Biggs
(1971). Albumin standards and
measurement of  serum with
bromocresol green. Clin. Chem.Acta,
31:87.

Fawcett, JK. and JE. Soctt (1960). A
rapid and precise method for the
determination of urea. J. Clin. Path..
13 :156-159.

Gornal, A.G.: C. ]. Bardawill and M. M.
David {1949). Determination of



Farahai et al.

serum proteins by means of biuret
reaction. JBiol. Chem., 177. 751-
766.

Grigat, G.A. and G. W. Mathison (1982).
Thiamin supplementation of an all-
concentrate diet for Ffeedlot steers.
Can.J Anim.Sci. 62: 807-819.

Girard, C.L. (1998). B-Complex vitamins
for dairy cows : 4 new approach. Can.
J. Anim.Sci. 78 (Suppl.1:71- 90).

Kawas, J.R.; R. Garcia-Castillo; H.
Fimbres—Durazo; F. Garza-Cazares;
ILF.G. Hernandez-Vidal; E. Olivares-
Saenz. C.D. Lu. (2007). Effect of
sodium bicarbonate and yeast on
nutrient  intake, digestibility, and
ruminal fermentation of light-weight
lambs fed finishing diets. Small
Ruminant Research, 67 : 149 -156.

Kennelly, 1.1; B. Robinson, and GR.
Khorasani  (1999). Influence of
carbohydrate source and buffer on
rumen fermentation characteristics,
milk yield and milk composition in
early—lactation Holstein cows. J.
Dairy Sci., 82 : 2486 - 2496 .

Kohn, R.A. TF. Dunlap (1998).
Calcutation of the buffering capacity
of bicarbonate in the rumen and in
vitro. J. Anim.Sci.76:1720-1709.

Larsen, P.O. (1981). Glucosinolate. In:
Stumpf, P.K. . Conn, EE.(Eds.), The
Biochemistry of Plants, Secondary
Plant Products. Vol.: 7. Academic
Press, New York, pp. 501-526.

McDowell, L. R. (2000). Vitamins in
Animal and Human Nutrition. Znd
Ed. Iowa State Univ. Press. Ames,

232

Majee, D.N; EC. Schwab; 8.J. Bertics;
W.M. Seymour and R.D. Shaver
(2003). Lactation performance by
dairy cows fed supplemental biotin
and a B-vitamin blend. J. Dairy Sci.,
86: 2106- 2112.

National Research Council (NRC) (2001).
Nutrient Requirements of Dairy
Cattle. 7th rev. ed., National
Academy Press, Washington, DC.

Reitman, S. and 5. Frankel (1957).
Calorimetric  method  for  the
determination of serum glutamic-
oxaloacetic and glutamic-pyruvate
transaminase . Am. J. Clin. Path.,,
28:56.

Santschi, D. E; R. Berthiaume : J. 1.
Matte; A F. Mustafa; and C.L. Girard
(2005). Fate of supplementary B-
Vitamins in the gastrointestinal tract
of dairy cows. J. Dairy. Sci., B8:
2043-2054.

Schmidely, P; P. Morand-fehr, and D.
Sauvant (2005). Influence of extruded
soybeans with or without bicarbonate
on milk performance and fatty acid
composition of goat milk. J. Dairy
.Sci., 88: 757-765.

Shaver, R. D. and M.A. Bal (2000).
Effect of dietary thiamin
supplementation on milk production
by dairy cows. J. Dairy. Sci.,
83:2335-2340.

Snedecor. G.W. and W.G. Cochran
(1982). Statistical Methods. 7" ed.
lowa State Univ. press. Ames, lowa.
USA.



Egyptian J. Nutrition and Feeds (2007)

Trinder, P. (1969). Determination of Wenping Hu, M. R. Murphy (2005).
blood glucose using 4-amino Statistical evaluation of early-and mid
phenazone as oxygen acceptor. 1. -lactation dairy cow responses (o
Clin. Pathol., 22 (2). 246, dietary sodium bicarbonate addition.

Warner, A. C. 1. (1964). Production of Animal  Feed =~ Science  and

volatile fatty acid in the rumen, Technology, 119:43-4.

methods of measurements. Nutr.
Abstr. and Rev., B, 34:339.

MJJM-‘Uwﬂ‘ubmuh eynﬂlu\uu%wﬂﬁlenwwiuhdﬁa
QRN (B palt o g

Vsl pladl ae oMl 97 Cila 3 gana SAEN 30 g2 dia dasd deae g Sha B RIS dpee Gl

Zagall de Cpean daaa y

ran 550 A S ganll o gill 58 ¢ LI dd!
_}AA;SJ;Q-“ Al i-!-lL'.l. Liﬁ‘_)jlz-_lls . “,il_”.;li EL’IJ?.P-UEZ

CulS 5 (4%4) AT ar padl 2l A e 8 0aS(58) Lo daur sia LK) EW U PRVL PR
e S3K(2) Ao sandll 1) Ao panef LG Ade o A0 4 Claa ao Y1 ISy, LepD | 6K
34 Ll s Jy A Al o (535(3) 4o ganal sl ol el o1 palle34 L) il Jy 58 Adle
S dide o Lgpand o dadh b Ao ganall Wl ol ul i g guall g S p k- 16 st o0 el
- r o 33 pn s Syl 5216 Lgll cibin

S8 fpH I s e 5 yime 55 g1 ASLall COletadl e A g Caras sl 4t it o G
A5G0) Aryima g sie Ao Ay yimaBaly ) BN 5 Ll Ao ganall 3 ALY sl Lt 2SI i ga)
LAl e ganay A3 R 5 S5 Lkl A0KH Al laalt 3K 5

Ciiail Zua [yl aar e Lo Las Ana Y agalael b yina CalAS A8 aaglh CBlalas it L
59%). Ggina 5 fca Jdof BN e ganall & Lalaalt 1an 408 1) gins

5 Sinso o Ay ginas bai jo Uslli pall o o SGPT J(GOT et Amannal AN ol 33Y1 2oyl 6

Al s panall ) 45 a Ae gana( oY) de panall L lgie RN AGUH Goe pendl L5567)

2 80 T a3 e %;'1341‘,,3;,&31au,,§3;¢,.,i 53 jhay aalfil 5 At all 238 e aliiiy
fas e 5l ol g ey RS il 8 0K S Jukll da ol pielaah AaaS Baly ) 8 Maiep 2 SIL
“'Ji):l;“

233





