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Abstract

The study was conducted to evaluate the effect of dietary inclusion of babul pods (Acacia nilotica) at 15

and 25% in the concentrate mixture on haemato-biochemical parameters, rumen fermentation profile,

and faecal egg count in growing Osmanabadi goats. Eighteen growing Osmanabadi goats aged 4–5

months with mean body weight of 12.95 ± 0.36 kg were assigned to three groups of six each: T0 (con-

trol), T1 (15% babul pods in concentrate), and T2 (25% babul pods in concentrate), each receiving a to-

tal mixed ration of 50% jowar kadbi, 20% Hybrid Napier, and 30% concentrate for 90 days. Blood was

collected monthly for haematological and serum biochemical analysis. Rumen liquor was collected 2

hours post-feeding at trial end, and faecal samples were processed by the McMaster technique for egg

per gram count. Haemoglobin and packed cell volume remained within normal physiological range with

non-significant differences across all groups. Serum total protein was significantly higher in T2 than T0,

while albumin, globulin, albumin-to-globulin ratio, blood urea nitrogen, and liver enzymes were non-

significant and within normal limits. Total volatile fatty acids, titratable acidity, and total nitrogen in ru-

men liquor were significantly reduced in T2, while rumen pH remained unaffected. Faecal egg count

was significantly and progressively reduced with increasing babul pod inclusion, with the 25% group

recording the lowest count. Babul pods can be safely incorporated up to 25% in the concentrate mixture

of growing Osmanabadi goats without adverse effects on blood health or liver function, while benefi-

cially modulating rumen fermentation and reducing gastrointestinal parasitic load.

Keywords: Acacia nilotica, Babul pods, Faecal egg count, Haemato-biochemical parameters,

Osmanabadi goats, Rumen fermentation

Introduction

Goat farming constitutes an integral component of smallholder livestock production in India, providing

livelihood, meat, and milk to millions of farmers. Osmanabadi goats (Capra hircus Linnaeus), indigenous to

the Marathwada region of Maharashtra, are a hardy, dual-purpose breed well-suited to agro-pastoral systems.

Escalating costs of conventional feed ingredients and the increasing problem of gastrointestinal parasitism in

small ruminants have collectively necessitated exploration of locally available, cost-effective, and bio-func-

tionally beneficial alternative feed resources (Chaudhari et al., 2022) 
[1]

. Babul pods (Acacia nilotica Willd.

ex Delile), a leguminous tree resource of arid and semi-arid India, contain moderate levels of condensed and

hydrolysable tannins, which exhibit anthelmintic, antimicrobial, and protein-protection properties relevant to

small ruminant health (Makkar, 2003) 
[2]

.

The haemato-biochemical status of ruminants is a critical indicator of metabolic health and nutritional ade-

quacy. Tannin-containing diets can influence haemoglobin synthesis and serum protein levels through the

protein protection effect of condensed tannins, which form stable protein-tannin complexes in the rumen, in-

creasing the supply of ruminally undegraded protein to the small intestine (Parthasarathi et al., 2018) 
[3]

.

Rumen fermentation is sensitive to dietary tannin levels; condensed tannins at moderate concentrations re-

duce total volatile fatty acid and ammonia nitrogen production and modify microbial community structure

(Bhatta et al., 2009; Rira et al., 2019) 
[4, 5]

. The anthelmintic properties of condensed tannins against gas-

trointestinal nematodes are well documented, with significant reductions in faecal egg count reported follow-

ing supplementation with tannin-rich forages (Nguyen et al., 2005; Max, 2010; Paswan et al., 2016) 
[6, 7, 8]

.

However, data on the haemato-biochemical, rumen fermentation, and faecal egg count responses of the in-

digenous Osmanabadi breed to dietary babul pods are lacking. The present study was therefore undertaken to

evaluate the effect of dietary inclusion of Acacia nilotica pods at 15 and 25% in the concentrate mixture on
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haemato-biochemical parameters, rumen fermentation profile, and

faecal egg count in growing Osmanabadi goats.

Materials and methods

Experimental animals, site, and design

The experiment was conducted at the Department of Animal

Nutrition, College of Veterinary and Animal Sciences (COVAS),

Maharashtra Animal and Fishery Sciences University (MAFSU),

Parbhani, Maharashtra, India during 2023–24 for 90 days following a

15-day acclimatization period. Eighteen growing Osmanabadi goats

(9 males and 9 females, aged 4–5 months, mean initial body weight

12.95 ± 0.36 kg) were randomly allocated to three equal groups (n = 6

each; 3 males + 3 females) in a completely randomized design after

anthelmintic treatment with albendazole (10 mg/kg body weight): T0

– control total mixed ration without babul pods; T1 – total mixed ra-

tion with 15% babul pods in concentrate; T2 – total mixed ration with

25% babul pods in concentrate. Animals were individually housed.

Ethical approval was obtained from the Institutional Animal Ethics

Committee, COVAS, MAFSU, Parbhani.

Experimental diets and feeding management

Mature fallen pods of Acacia nilotica were shade-dried, ground with

seeds using a Willey mill, and stored in airtight bags. Three isoni-

trogenous concentrate mixtures (Table 1) were formulated and sup-

plied at 30% of the total mixed ration on an as-fed basis along with

50% jowar kadbi and 20% Hybrid Napier as per (ICAR) 
[9]

 norms.

Crude protein of all concentrate mixtures was uniformly 21.60% on

dry matter basis. Total mixed ration was offered twice daily with

quantities adjusted fortnightly. Proximate composition was deter-

mined as per (AOAC) 
[10]

.

Haematological parameters

Blood samples (4 ml each) were collected by jugular venepuncture at

monthly intervals (days 0, 30, 60, and 90). One ml was transferred

into ethylene diamine tetraacetate vacuum tubes and the remaining

3  ml into clot activator tubes; serum was stored at –20  °C.

Haemoglobin was determined by the acid-hematin technique and

packed cell volume by the Wintrobe microhaematocrit technique

(Jain, 1986) 
[11]

.

Serum biochemical parameters

Serum total protein was estimated by the Biuret method (Kaneko,

1980) 
[12]

 at 578  nm. Albumin was measured by the bromocresol

green endpoint method (Dumas et al., 1971) 
[13]

 at 630 nm. Globulin

was calculated by subtraction. Blood urea nitrogen was analysed by

the Berthelot method (Kaneko et al., 2008) 
[14]

. Aspartate amino-

transferase and alanine aminotransferase were estimated using a semi-

automatic biochemical analyser and expressed as IU/l.

Rumen fermentation parameters

Approximately 75 ml of rumen liquor was collected 2 h post-feeding

at trial end using a hand suction pump and Ryle's stomach tube.

Rumen pH was measured immediately with a digital pH meter. Total

volatile fatty acids were estimated by Markham's steam distillation

(Barnett et al., 1957) 
[15]

 and expressed as mEq/100  ml. Titratable

acidity was estimated as per (Rosenberger) 
[16]

. Total nitrogen was es-

timated by micro-Kjeldahl method (AOAC, 2023) 
[10]

 and expressed

as mg/100 ml.

Faecal egg count

Fresh faecal samples were collected directly from the rectum at

monthly intervals and processed by the McMaster floatation tech-

nique. Eggs counted under one chamber were multiplied by 100, or

two chambers by 50, to obtain the egg per gram value.

Statistical analysis

Data were analysed by one-way analysis of variance in a completely

randomized design as per (Snedecor and Cochran) 
[17]

. Significance

was considered at p < 0.05.

Results and discussion

Proximate composition of feedstuffs and total mixed rations

The proximate composition of babul pods (Acacia nilotica) on dry

matter basis was: dry matter 93.16%, organic matter 95.64%, crude

protein 16.60%, ether extract 4.21%, crude fibre 15.10%, nitrogen-

free extract 59.73%, and total ash 4.36% (Table 2). All three concen-

trate mixtures were isonitrogenous (crude protein 21.60% dry matter)

and the three total mixed rations showed comparable composition

(crude protein uniformly 11.30% dry matter), confirming that ob-

served treatment differences were attributable to babul pod inclusion

and associated tannins rather than differential nutrient supply.

Haematological parameters

The haemoglobin and packed cell volume values of growing

Osmanabadi goats are presented in Table 3. The overall mean

haemoglobin for T0, T1, and T2 were 10.51 ± 0.22, 10.59 ± 0.21, and

10.73 ± 0.20 g/dl, respectively, with non-significant (p > 0.05) differ-

ences. At all monthly intervals, haemoglobin values remained within

the normal physiological range of 8–14 g/dl for goats. Similarly, the

overall mean packed cell volume for T0, T1, and T2 were 30.37

± 0.27, 30.47 ± 0.27, and 30.70 ± 0.32%, respectively, with non-sig-

nificant (p > 0.05) differences, all within the normal range of 22–

38%.

Maintenance of haemoglobin and packed cell volume within normal

limits indicates that dietary tannins at these levels did not adversely

affect erythropoiesis or iron utilization. (Mousa) 
[18]

 reported similar

findings in Awassi lambs fed Acacia at up to 40%. (Paswan et al.) 
[19]

found only slight, non-significant effects on haemoglobin in Black

Bengal kids fed babul pod meal. (Dey et al.) 
[20]

 similarly reported

that haemoglobin and packed cell volume remained similar across di-

etary groups in lambs supplemented with condensed tannins from

Ficus infectoria (Roxb.) leaves. The numerically higher haemoglobin

and packed cell volume in T2 may reflect greater erythrocyte stability

due to the antioxidant properties of polyphenolic compounds in babul

pods (Olafadehan, 2011) 
[21]

.

Serum biochemical parameters

The monthly serum biochemical values are presented in Table 4.

Serum total protein showed a significant (p < 0.05) increase in T2 at

all monthly intervals and in the overall mean (T0: 6.31 ±  0.06; T1:

6.70 ± 0.06; T2: 6.89 ± 0.05 g/dl), with T2 significantly higher than T0

and T1 intermediate. This elevation is consistent with the protein-pro-

tection mechanism of condensed tannins, which form stable protein-

tannin complexes in the rumen, reducing microbial degradation of di-

etary protein and increasing the supply of ruminally undegraded pro-

tein to the small intestine (Makkar, 2003) 
[2]

. (Parthasarathi et al.) 
[3]

reported significantly (p < 0.05) higher serum total protein in Deccani

ram lambs fed tanniferous diets, and (Uguru et al.) 
[22]

 noted signifi-

cant (p < 0.05) differences in serum total protein in Red Sokoto goats

fed Acacia nilotica pods.

Serum albumin levels were 3.52 ± 0.07, 3.52 ± 0.06, and 3.61 ± 0.04

g/dl for T0, T1, and T2, respectively, with non-significant (p > 0.05)

differences, all within the normal range of 2.4–3.8 g/dl. Globulin val-

ues (T0: 2.80 ± 0.07; T1: 3.18 ± 0.09; T2: 3.27 ± 0.05 g/dl) showed

non-significant (p > 0.05) differences. The albumin:globulin ratio val-

ues were 1.28 ± 0.05, 1.13 ± 0.04, and 1.11 ± 0.02 for T0, T1, and T2,

respectively (p > 0.05), within normal limits. Blood urea nitrogen val-

ues (T0: 16.53 ± 0.32; T1: 16.39 ± 0.39; T2: 16.20 ± 0.35 mg/dl; p >

0.05) showed a declining trend, indicating that condensed tannins fa-

cilitated greater tissue-level nitrogen utilization and reduced ruminal

ammonia absorption (Olafadehan, 2011) 
[21]

. Serum glutamic ox-

aloacetic transaminase (T0: 41.38 ± 0.57; T1: 42.01 ± 0.47; T2: 42.27
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±  0.63 IU/l) and serum glutamic pyruvate transaminase (T0: 20.60

± 0.56; T1: 21.18 ± 0.61; T2: 21.62 ± 0.46 IU/l) were non-significant

(p > 0.05) and within normal limits, confirming the absence of hepa-

totoxic effects at these dietary levels (Mousa, 2011; Paswan et al.,

2017) 
[18, 19]

.

Rumen fermentation parameters

The rumen fermentation data are presented in Table 5. Total volatile

fatty acid concentrations for T0, T1, and T2 were 16.23 ± 0.41, 15.27

± 0.67, and 13.79 ± 0.69 mEq/100 ml, respectively, with T2 signifi-

cantly (p < 0.05) lower than T0. Titratable acidity (T0: 19.36 ± 0.61;

T1: 18.36 ± 0.63; T2: 16.12 ± 0.53) was significantly (p < 0.05) re-

duced in T2 compared to both T0 and T1. Total nitrogen was signifi-

cantly (p < 0.05) lower in T2 (74.04 ±  1.37  mg/100  ml) than in T0

(80.74 ± 1.01). Rumen pH (T0: 6.16 ± 0.05; T1: 6.26 ± 0.07; T2: 6.40

± 0.10) showed a consistent increasing trend but non-significant (p >

0.05) differences, all values within the normal range of 5.5–7.5 for

ruminants.

The significant reductions in total volatile fatty acids and titratable

acidity in T2 are consistent with the inhibitory effect of condensed

tannins on rumen microbial fermentation (Bhatta et al., 2009) 
[4]

.

(Rira et al.) 
[5]

 reported that hydrolysable tannins from Acacia nilot-

ica pods significantly (𝑝 < 0.05) reduced total volatile fatty acid pro-

duction. The significant reduction in total nitrogen reflects condensed

tannin-mediated inhibition of rumen proteolysis and deamination, re-

ducing ammonia nitrogen production (Yang et al., 2016; Ebong,

1995) 
[23, 24]

. The maintenance of normal rumen pH across all groups

confirms that tannin content at these inclusion levels did not disrupt

rumen buffering capacity, in agreement with (Santra and Karim) 
[25]

.

Faecal egg count

The faecal egg per gram values are presented in Table 6. The overall

mean egg per gram values for T0, T1, and T2 were 383.33 ± 52.70,

266.67 ± 27.89, and 141.67 ± 23.86, respectively. A significant (p <

0.05) and progressive reduction was observed with increasing babul

pod inclusion, with all three groups differing significantly

(T0>T1>T2), and T2 achieving a 63.04% reduction compared to the

control.

The significant reduction in faecal egg per gram is attributed to the

anthelmintic properties of condensed tannins, which precipitate infec-

tive larvae of gastrointestinal nematodes, inhibit larval development

and exsheathment, impair establishment of adult worms, and reduce

worm fecundity (Nguyen et al., 2005) 
[6]

. (Paswan et al.) 
[8]

 reported

significant (p < 0.01) reduction in egg per gram in goats fed Acacia

nilotica pod meal. (Max) 
[7]

 observed significant (p < 0.01) reduc-

tions in faecal egg counts in sheep and goats supplemented with tan-

nin-containing plants. The anthelmintic effect is particularly valuable

given increasing anthelmintic drug resistance among Haemonchus

contortus in small ruminants in India (Paswan et al., 2017) 
[19]

. In

contrast, (Kahiya et al.) 
[26]

 found non-significant reductions in goats

fed 40% Acacia nilotica leaves, likely due to differences in tannin

form and nematode species involved.

Conclusion

The dietary inclusion of babul pods at 15 and 25% in the concentrate

mixture of growing Osmanabadi goats did not adversely affect

haematological parameters or hepatic safety markers, all of which re-

mained within normal physiological limits throughout the trial. Serum

total protein was significantly improved in the 25% inclusion group,

indicating enhanced bypass protein utilization mediated by the pro-

tein-protection properties of condensed tannins. Rumen fermentation

was modulated in a dose-dependent manner, with significant reduc-

tions in total volatile fatty acid production, titratable acidity, and total

nitrogen without disruption of rumen pH, while a significant, progres-

sive reduction in faecal egg count demonstrated meaningful an-

thelmintic activity. These findings collectively support the safe and

beneficial incorporation of babul pods up to 25% in the concentrate

mixture of growing Osmanabadi goats, with particular implications

for sustainable parasite management and improvement of protein nu-

trition in smallholder goat production systems.
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Tables

Table 1. Percent ingredient composition of concentrate mixtures

Sr. No. Ingredients Conc. I (T0) Conc. II (T1) Conc. III (T2)

1 Maize 30 30 35

2 Soybean meal 27 30 30

3 Babul pod meal – 15 25

4 Gram remnant 35 18 4

5 Jowar remnant 5 4 3

6 Mineral mixture 2 2 2

7 Common salt 1 1 1

Total 100 100 100

Table 2. Proximate composition of babul pods (Acacia nilotica) and total mixed rations (% dry matter basis)

Nutrient parameter Babul pods TMR T0 TMR T1 TMR T2

Dry matter 93.16 58.64 58.68 58.76

Organic matter 95.64 91.16 91.12 91.13

(continued on next page)
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Nutrient parameter Babul pods TMR T0 TMR T1 TMR T2

Crude protein 16.60 11.30 11.30 11.30

Ether extract 4.21 3.26 3.28 3.32

Crude fibre 15.10 24.15 24.18 24.22

Nitrogen-free extract 59.73 52.03 52.09 52.12

Total ash 4.36 9.26 9.15 9.04

TMR = total mixed ration

Table 3. Effect of dietary inclusion of babul pods (Acacia nilotica) on haematological parameters in growing Osmanabadi goats (Mean ± SE)

Parameter Day T0 T1 T2 p-value

Haemoglobin (g/dl) 0 10.54 ± 0.52 10.61 ± 0.54 10.69 ± 0.43 0.979

30 10.50 ± 0.47 10.58 ± 0.46 10.71 ± 0.45 0.950

60 10.52 ± 0.48 10.59 ± 0.48 10.66 ± 0.48 0.979

90 10.49 ± 0.52 10.58 ± 0.46 10.87 ± 0.48 0.850

Overall mean 10.51 ± 0.22 10.59 ± 0.21 10.73 ± 0.20 –

Packed cell volume (%) 0 30.29 ± 0.74 30.38 ± 0.57 30.69 ± 0.66 0.902

30 30.25 ± 0.52 30.34 ± 0.60 30.47 ± 0.71 0.967

60 30.46 ± 0.48 30.57 ± 0.63 30.92 ± 0.76 0.873

90 30.50 ± 0.62 30.61 ± 0.66 30.73 ± 0.64 0.968

Overall mean 30.37 ± 0.27 30.47 ± 0.27 30.70 ± 0.32 –

Table 4. Effect of dietary inclusion of babul pods (Acacia nilotica) on serum biochemical parameters in growing Osmanabadi goats (Mean ± SE)

Parameter Day T0 T1 T2 p-value

Total protein (g/dl) 0 6.30 ± 0.14
a

6.70 ± 0.18
ab

6.91 ± 0.14
b

0.044

30 6.36 ± 0.11
a

6.73 ± 0.14
ab

6.89 ± 0.12
b

0.027

60 6.32 ± 0.14
a

6.70 ± 0.14
ab

6.89 ± 0.09
b

0.020

90 6.29 ± 0.12
a

6.69 ± 0.15
ab

6.88 ± 0.13
b

0.022

Overall mean 6.31 ± 0.06
a

6.70 ± 0.06
ab

6.89 ± 0.05
b

–

Albumin (g/dl) Overall mean 3.52 ± 0.07 3.52 ± 0.06 3.61 ± 0.04 –

Globulin (g/dl) Overall mean 2.80 ± 0.07 3.18 ± 0.09 3.27 ± 0.05 –

AG ratio Overall mean 1.28 ± 0.05 1.13 ± 0.04 1.11 ± 0.02 –

BUN (mg/dl) Overall mean 16.53 ± 0.32 16.39 ± 0.39 16.20 ± 0.35 –

SGOT (IU/l) Overall mean 41.38 ± 0.57 42.01 ± 0.47 42.27 ± 0.63 –

SGPT (IU/l) Overall mean 20.60 ± 0.56 21.18 ± 0.61 21.62 ± 0.46 –

Means with different superscripts (a, ab, b) in a row differ signifi-

cantly (p < 0.05). AG = albumin:globulin; BUN = blood urea nitro-

gen; SGOT = serum glutamic oxaloacetic transaminase; SGPT =

serum glutamic pyruvate transaminase

Table 5. Effect of dietary inclusion of babul pods (Acacia nilotica) on rumen fermentation parameters in growing Osmanabadi goats (Mean ±

SE)

Parameter T0 T1 T2 p-value

TVFA (mEq/100 ml) 16.23 ± 0.41
a

15.27 ± 0.67
ab

13.79 ± 0.69
b

0.037

Titratable acidity 19.36 ± 0.61
a

18.36 ± 0.63
a

16.12 ± 0.53
b

0.005

pH 6.16 ± 0.05 6.26 ± 0.07 6.40 ± 0.10 0.055

Total nitrogen (mg/100 ml) 80.74 ± 1.01
a

79.03 ± 0.98
a

74.04 ± 1.37
b

0.002

Means with different superscripts (a, ab, b) in a row differ signifi-

cantly (p < 0.05). TVFA = total volatile fatty acids

Table 6. Effect of dietary inclusion of babul pods (Acacia nilotica) on faecal egg count (eggs per gram) in growing Osmanabadi goats (Mean ±

SE)

Parameter T0 T1 T2 p-value

EPG (overall mean) 383.33 ± 52.70
a

266.67 ± 27.89
b

141.67 ± 23.86
c

0.001

Means with different superscripts (a, b, c) differ significantly (p <

0.05). EPG = eggs per gram of faeces
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2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
a
.1

0
2
4
9
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
1
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

8



References

1. Chaudhari DV, Patil SS, Khedkar VM, Kothari RD, Sakhare A.

Effect of babul pod meal-based tannin on growth performance,

nutrient utilization and economics of feeding in Surti goat kids.

Indian J Anim Nutr. 2022;39(2):135–42.

2. Makkar HPS. Effects and fate of tannins in ruminant animals,

adaptation to tannins, and strategies to overcome detrimental ef-

fects of feeding tannin-rich feeds. Small Rumin Res.

2003;49(3):241–56.

3. Parthasarathi T, Sarat Chandra A, Mahender M, Ramana DBV.

Effect of tanniferous diet on growth performance, nutrient di-

gestibility and methane emission in Deccani ram lambs. Indian J

Anim Sci. 2018;88(4):437–42.

4. Bhatta R, Uyeno Y, Tajima K, Takenaka A, Yabumoto Y, Nonaka

I, et al. Difference in the nature of tannins on in vitro ruminal

methane and volatile fatty acid production and on methanogenic

archaea and protozoal populations. J Dairy Sci.

2009;92(12):5512–22.

5. Rira M, Morgavi DP, Genestoux L, Djibril D, Doreau M.

Potential of hydrolyzable tannins to reduce enteric methane emis-

sions in cattle fed tropical forages. Animal. 2019;13(9):1960–9.

6. Nguyen TM, Waller PJ, Niezen S. The effect of feeding

Hedysarum coronarium and Onobrychis viciifolia on the develop-

ment and survival of Ostertagia and Nematodirus in faeces. Vet

Parasitol. 2005;129(1–2):139–48.

7. Max RA. Effect of condensed tannins from Acacia plants on gas-

trointestinal nematodes. Small Rumin Res. 2010;89(2–3):218–21.

8. Paswan VK, Kumar K, Kumar S, Chandramoni, Singh PK,

Kumar A, et al. Effect of feeding tanniniferous Acacia nilotica

pod meal on EPG count and haematological parameters in Black

Bengal kids. Small Rumin Res. 2016;138:21–7.

9. ICAR. Nutrient requirements of animals – sheep, goats, rabbits

and pigs. New Delhi: Indian Council of Agricultural Research;

2013.

10. AOAC. Official methods of analysis. 22nd ed. Rockville:

Association of Official Analytical Chemists; 2023.

11. Jain NC. Schalm's veterinary haematology. 4th ed. Philadelphia:

Lea and Febiger; 1986.

12. Kaneko JJ. Clinical biochemistry of domestic animals. 3rd ed.

New York: Academic Press; 1980.

13. Dumas BT, Watson WA, Biggs HG. Albumin standards and the

measurement of serum albumin with bromocresol green. Clin

Chim Acta. 1971;31(1):87–96.

14. Kaneko JJ, Harvey JW, Bruss ML. Clinical biochemistry of do-

mestic animals. 6th ed. San Diego: Academic Press; 2008.

15. Barnett AJG, Reid RL. Studies on the production of volatile fatty

acids from grass by rumen liquor in an artificial rumen. J Agric

Sci. 1957;48(3):315–21.

16. Rosenberger G. Clinical examination of cattle. Berlin: Paul Parey

Scientific Publisher; 1983.

17. Snedecor GW, Cochran WG. Statistical methods. 8th ed. Ames:

Iowa State University Press; 1994.

18. Mousa MRM. Productive performance, digestibility and eco-

nomic efficiency of feeding acacia as a replacement of concen-

trate feed mixture for Awassi lambs. World Appl Sci J.

2011;15(6):804–13.

19. Paswan VK, Kumar K, Kumar S, Chandramoni, Singh PK,

Kumar A, et al. Effect of feeding tanniniferous Acacia nilotica

pod meal on growth performance and nutrient utilization of Black

Bengal kids. Anim Nutr Feed Technol. 2017;17(2):333–41.

20. Dey A, De PS, Bhatt RS, Garg AK, Paul SS. Effect of condensed

tannins from Ficus infectoria leaves on blood biochemical pro-

files and haematological parameters in lambs. Anim Feed Sci

Technol. 2008;144(3):281–91.

21. Olafadehan OA. Changes in haematological and biochemical di-

agnostic parameters of Red Sokoto goats fed tannin-rich

Pterocarpus erinaceus forage diets. Vet Arh. 2011;81(4):471–83.

22. Uguru M, Mbah DA, Aborisade AB. Performance, haematologi-

cal and nutrient digestibility response of Red Sokoto goats fed

graded levels of sun-dried Acacia nilotica pods as replacement

for cotton seed cake. J Agric Vet Sci. 2014;7(6):28–34.

23. Yang SY, Ningrat RWS, Eun JS, Min BR. Effects of supplemental

condensed tannin extract from pine bark in lactation dairy diets

on ruminal fermentation. Adv Dairy Res. 2016;4(3):1–6.

24. Ebong C. The effect of feeding Acacia nilotica, A. seyal and

Sesbania sesban on feed intake, digestibility and nitrogen reten-

tion in sheep and goats. Small Rumin Res. 1995;18(2):83–92.

25. Santra A, Karim SA. Effect of condensed tannin from Acacia

nilotica pods on rumen fermentation and nutrient utilization in

sheep. Indian J Anim Nutr. 2021;38(1):31–7.

26. Kahiya C, Mukaratirwa S, Thamsborg SM. Effects of Acacia

nilotica and A. karoo diets on Haemonchus contortus infection in

goats. Vet Parasitol. 2003;115(3):265–74.

How to cite this article: Nagre S, Wankhede S, Munde V,

Rathod T, Patil A, Ukey A. Effect of dietary inclusion of babul

pods (Acacia nilotica) in concentrate mixture on haemato-bio-

chemical, rumen fermentation parameters and faecal egg count in

growing Osmanabadi goats. International Journal of Advanced

Biochemistry Research. 2026;10(10):05-10. doi: https://www.doi.

org/10.33545/26174693.2026.v10.i10a.10249

Authors

SD Nagre

Assistant Professor, Department of Animal Nutrition, Shourabh College of Veterinary Science, Kheda, Hindaun City, Rajasthan University of

Veterinary and Animal Sciences, Bikaner, Rajasthan, India

SM Wankhede

Professor and Head, Department of Animal Nutrition, College of Veterinary and Animal Sciences, Parbhani, Maharashtra Animal and Fishery

Sciences University, Nagpur, Maharashtra, India

VK Munde

Professor, Department of Animal Nutrition, College of Veterinary and Animal Sciences, Parbhani, Maharashtra Animal and Fishery Sciences

University, Nagpur, Maharashtra, India

TK Rathod

Department of Animal Nutrition, College of Veterinary and Animal Sciences, Parbhani, Maharashtra Animal and Fishery Sciences University,

Nagpur, Maharashtra, India

AB Patil

Assistant Professor, Department of Animal Nutrition, Shourabh College of Veterinary Science, Kheda, Hindaun City, Rajasthan University of

Veterinary and Animal Sciences, Bikaner, Rajasthan, India

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
a
.1

0
2
4
9
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
1
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

9

https://www.doi.org/10.33545/26174693.2026.v10.i10a.10249
https://www.doi.org/10.33545/26174693.2026.v10.i10a.10249


AK Ukey

Assistant Professor, Department of Veterinary Physiology, Shourabh College of Veterinary Science, Kheda, Hindaun City, Rajasthan University

of Veterinary and Animal Sciences, Bikaner, Rajasthan, India

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
a
.1

0
2
4
9
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
1
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

10


