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ABSTRACT: In the present study the antioxidant activity of Acacia nilotica leaf in growing
rabbits was performed. Thirty weaned V-line rabbits aged 35 days (5 weeks) weighed
5109g+8.30 (meantSE) used for the study which lasted for 84 days (12 weeks). Animals were
divided equally and randomly into three groups (10 in each one). The first group was fed ad
libitum a commercial pelleted diet, while the other groups (second and third) were fed the same
diet plus administration with oral daily Acacia nilotica leaf extract at a dose 100 (low dose) and
200 mg /kg body weight (high dose) respectively for 7 weeks. Treatment with aqueous ethanolic
leaf extract of Acacia nilotica resulted in significant (p<0.05) increase in blood plasma total
protein, albumin and globulin, while blood plasma aminotransferase (AST) and alanine-
aminotransferase (ALT), alkaline phosphatase (ALP), urea, triglyceride (TG) and glucose levels
were significantly decreased as compared to untreated group (control). Results showed that the
Acacia nilotica leaves extract has significant antioxidant effect by increasing blood plasma
Glutathione peroxidase (GPx) and catalase and decrease blood plasma thiobarbituric acid-
reactive substances (TBARS) activity as compared to control. The effect of Acacia nilotica
leaves extract showed better response as dose dependent. This potential activity of Acacia
nilotica leaf might be due to the presence of its phytochemicals or the collective action of many
active ingredients. It could be concluded that Acacia nilotica leaf extract treatment significantly
improved physiological and antioxidant activity of growing rabbit and this improved was dose
dependent.
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INTRODUCTION:

Rabbit production is an important branch of animal production. Rabbit
meat is of high quality and safety. The susceptibility of rabbits to various
infection diseases and high mortality of young rabbits after weaning were
studies. Franki¢ et al. (2009) reported that the main scope in animal husbandry
to ensure good performance of farm animals and get quality animal products.
In this aspect, herbs and spices are not just appetite and digestion stimulants,
but can, with impact on other physiological functions, help to ensure good
health and welfare of the animals, which could positively affect their
performance. The use of phyto-additives and their extracts in rabbit husbandry
offers an acceptable way to improve welfare and health (Szaboova, et al,.
2008).

Acacia contains variety of bioactive components such as phenolic acids,
alkaloids, terpenes, tannins and flavonoids which are responsible for numerous
biological and pharmacological properties like hypoglycemic, anti-inflammatory,
anti-bacterial, anti-platelet  aggregatory, anti-hypertensive, analgesic,
anticancer, and anti-atherosclerotic due to their strong antioxidant and free
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radical scavenging activities (Sulaiman and Gopalakrishnan, 2011). Similar
conclusion was reported by Seigler (2003) who reported that acacia species
including amines and alkaloids, cyanogenic glycosides, cyclitols, fatty acids and
seed oils, fluoroacetate, gums, non- protein amino acids, terpenes, hydrolysable
tannins, flavonoids and condensed tannins.Phenolics are largest group of
phytochemicals and accounts for most of the antioxidant activity in plants or
plant products (Okpuzar, et al., 2009).

Sharma et al. (2014) investigated the antibacterial, antifungal, antiviral,
and immunomodulatory potential of hot aqueous extract of Acacia nilotica
leaves. They found that on dry matter basis, the filtered acacia nilotica leaves
had a good extraction ratio (33.46%) and was found to have carbohydrates,
glycosides, phytosterols, phenolic compounds, saponins, and flavonoids as
major constituents. and these supports its use and availability in folk medicine.
The efficacy of these compounds is already well established for antimicrobial
activities (Mustafa, et al. 1999). Similar results were found of phytoconstituents
of different extracts of Acacia nilotica, namely, aqueous extract (Kalaivani, et al.
2011), methanolic, and ethanolic extracts (Solomon-Wisdom and Shittu, 2010).
Thus, the present study was planned to study the possibly improvement effects
of extract of Acacia nilotica leaves on physiological and antioxidant parameters
in growing rabbits.

MATERIALS AND METHODS

The present study was carried out at the Rabbit Research Laboratory, in
the Animal and Fish Production Department, Faculty of Agriculture (Saba
Basha) during breeding season from October to February (winter, 2012).

Preparation of extract

Acacia nilotica Leaves (10g) were soaked and washed with plenty of
water. The Acacia nilotica leaves extract was prepared in 100 ml of 80%
aqueous methanol after crushing and macerating Acacia nilotica leaves (Alharbi
and Azmat, 2011). After 3 days, the supernatant was completely removed by a
boiling water bath at 45°C. The obtained residue was kept in the refrigerator for
further use. The extract was made up to a known volume with distilled water just
before oral administration.

Diets and animals

Thirty weaned V-line rabbits aged 35 days (5 weeks) and weighed
5109+8.30 (meantSE) used for the study which lasted for 84 days (12 weeks)
and were divided equally and randomly into three groups (10 in each one). The
first group was fed ad libitum a commercial pelleted diet according to NRC
(1977) recommendations and kept untreated and served as a control. The other
groups (second and third) were fed the same diet plus administration with oral
daily Acacia nilotica leaf extract at a dose 100 (Low dose) and 200 mg /kg body
weight (High dose) respectively for 7 weeks. All the experimental animals were
healthy and clinically free from internal and external parasites and were kept
under the same management and hygienic conditions.
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Experimental procedure

Blood samples were collected from the marginal ear vein every other
week from five rabbits from each group. Plasma was separated by
centrifugation at 4000 rpm for 20 minutes and kept -20°C until blood analysis.
Stored plasma samples were analyzed for total proteins, albumin, activity
asparate-aminotransferase (AST) and alanine- aminotransferase (ALT), alkaline
phosphatase (ALP), urea, triglyceride (TG), and glucose using commercial kits.

Blood plasma Thiobarbituric acid-reactive substances (TBARS) were
measured in by using the method of Tappel and Zalkin (1959). Catalase (CAT)
activity was determined using the Luck method involving the decomposition of
hydrogen peroxide (Luck, 1974). Glutathione peroxidase (GPx) activity was
assayed using the method of Chiu et al. (1976).

Data were analyzed as a completely randomized design (Steel and
Torrie, 1981) using the general linear model procedure of SAS (1986). Means
were statistically compared using least significant difference (LSD) test at 0.05
significance level (Steel and Torrie, 1981).

The following model was used:

Yijk = p + ai + bj + abij + eijk

where Yijk, experimental observation; y, overall mean; ai, treatment effect; bj,
week effect; abij, interaction effect of treatment and week; eijk, random error.

RESULTS AND DISSECTION

Effects of acacia extract on physiological parameters:
Blood plasma total protein, albumin and globulin:

The data in Table (1) found that oral supplementation with low and high
doses of Acacia nilotica extract cause significant increase in plasma total
protein, albumin and globulin compared with unsupplemented group. The effect
of weeks on pervious parameters was not significant.

The data in Table (1) showed that there was significant interaction
between treatment and weeks in plasma TP, Alb and globulin (Glb). The highly
significant values of plasma TP, Alb and Glb were obtained in the group
supplemented with low dose of acacia extract at the eighth of week. Acacia
nilotica leaves are very digestible and have high levels of protein (Fagg, 2001).
Kannan et al. (2013) found that Acacia nilotica elevated plasma total protein in
Wistar rats.

Wu and Tsai (2006) showed that mice fed chitosan (isolated from papaya
latex), at the dose of 2.5 g/kg body weight increased serum immunoglobulin
amounts. The increase of total protein in blood rabbits fed papaya latex may be
associated with improvement of crude protein digestibility (El-Kholy et al.,
2008).
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Table (1): Overall means (mean +SE) and the interaction of blood plasma
total protein (TP), albumin (Alb) and globulin (Glb) of growing
rabbits as affected by aqueous extract acacia nilotica leaves
supplementation

TP Alb Glb

Item (g/100ml) (9/100ml) (g/100ml)
Effect of Treatment (T)
Control 6.12 + 0.15° 401 + 0.09° 211 + 0.15°
Acacia LD (T1) 740 + 017° 446 + 0.10* 294 + 0.13°
Acacia HD (T2) 7.08 + 0.14* 448 + 0.06® 260 =+ 0.15°
P value 0.0001 0.0001 0.0004
Effect of Weeks (W)
Week 661 + 010 415 + 007 245 + 0.11
Week3 692 + 017 433 + 004 258 =+ 0.17
Week5 695 + 022 443 + 012 252 + 0.23
Week7 699 + 035 434 + 016 265 =+ 0.23
P value 0.2685 0.1783 0.8408
Interaction (T*W)
T1*W1 6.30 + 0.17° 3.93 + 0.16*® 237 =+ 0.30“
T1*W3 6.23 + 0.24° 426 + 0.02° 198 =+ 0.23%
T1*W5 6.52 + 0.40° 418 + 0.15%¢ 234 =+ 0.43“
T1*W7 541 + 0.13 366 + 0.20° 175 =+ 0.19°
T2*W1 6.66 + 0.16°° 422 + 0.04°%® 244 =+ 0.19%
T2*W3 757 + 017 424 + 0.07° 333 =+ 0.10%®
T2*W5 720 + 0.17°° 464 + 026® 256 =+ 0.21°
T2*W7 819 + 0.40° 475 + 026 344 =+ 0.20°
T3*W1 6.86 + 0.08"%® 431 + 0.08°¢ 254 =+ 0.03°
T3*W3 6.94 + 0.05°%® 450 + 0.05%° 244 <+ 0.08%
T3*W5 714 + 0.50°° 447 + 0.21*° 267 =+ 0.55%°
T3*W7 737 + 026 462 + 0.05% 275 =+ 0.31*
P value 0.0014 0.0323 0.0460

2bedel Means within a column not sharing similar superscripts are significantly different
(P<0.05). W1,3,5,7 represent the weeks of treatment.

As Acacia nilotica leaves contains flavonoides, polyphenolic
compounds, tannins, glycosides, organic acids and coumains (El-Shanawany,
1996), the anti-microbial activity of plant leaves might responsible for the anti-
bactrial activity of plants. Increased globulin concentration may be an indication
of increased immunity in the rabbits since the liver will be to synthesize enough
globulins for immunologic action as mentioned by Summonu and Oloyede
(2007).
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Blood plasma ALT, AST and ALP

The data in Table (2) reported that supplemented growing rabbits with
Acacia nilotica leave extract caused significant decreased in blood plasma
AST, ALT and ALP compared with control group.

Table (2): Overall means (mean +SE) and the interaction of blood plasma
ALT, AST and ALP of growing rabbits as affected by aqueous
extract acacia nilotica leaves supplementation

ALT AST ALP

Item (mg/dl) (mg/di) (mg/di)
Effect of Treatment (T)
Control 29.3 + 0.40° 571 + 1.79% 1443 + 3.52°
Acacia LD 265 + 0.43° 501 + 1.77° 1164 + 458°
Acacia HD 244 + 1.02° 483 + 1.44° 1132 + 6.12°
P value 0.0001 0.0001 0.0001
Effect of Weeks (W)
Week1 285 + 052% 566 + 1.66%° 1434 =+ 5.97°
Week3 276 + 063% 532 =+ 206* 1255 + 536°
Week5 257 + 1.10° 511 + 202 1178 + 4.16"
Week?7 250 + 1.11° 465 + 210° 111.8 + 7.85°
P value 0.0004 0.0008 0.0001
Interaction (T*W)
T1*W1 284 + 0.82® 569 =+ 366° 1460 *+ 3.96°
T1*W3 29.4 + 0.75° 573 + 490° 1503 =+ 2.50°
T1*W5 29.7 + 1.08% 583 =+ 361*° 1314 + 8.68°
T1*W7 298 + 061® 560 =+ 3.18 1493 =+ 9.02°
T2*W1 285 + 0.42® 575 + 266 1417 + 9.05°
T2*W3 273 + 0.29%° 516 =+ 359 1159 =+ 598>
T2*W5 252 + 0.58° 504 =+ 2.04® 109.7 * 2.73°
T2*W7 249 + 086 410 =+ 055 984 =+ 4.41%
T3*W1 28.8 + 1.40® 554 + 278 1425 + 6.55°
T3*W3 26.0 + 1.44* 508 =+ 1.16® 1104 + 522
T3*W5 222 + 205 447 + 163" 1122 + 532%
T3*W7 204 + 0.85° 423 + 1.18°¢ 878 + 221¢
P value 0.0013 0.0064 0.0097

2bcdel Means within a column not sharing similar superscripts are significantly different
(P<0.05). W1,3,5,7 represent the weeks of treatment.

The results in Table (2) showed that the lowest significant values of the
pervious parameters were obtained at the end of experimental period compared
with the binging of treatment. The interaction between the treatment and time
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was shown in blood plasma ALT, AST and ALP where the lowest significant
values was obtained in group three at the eighth week.

Aspartate transaminase (AST) and alanine transaminase (ALT) are
enzymes associated with the conversion of amino acids to ketoacids. They are
pathophysiological marker enzymes used to assess tissue damage (Sriram and
Subramanian, 2011). Interestingly, Acacia nilotica did not show any such side
effects. There was a decrease in plasma AST and ALT levels compared to
control group in Acacia nilotica extract treated groups which indicated non-toxic
and tissue protective nature of Acacia nilotica.

Blood plasma urea, TG and glucose

The data in Table (3) reported that supplemented growing rabbits with
water Acacia nilotica leaves extract caused significant decreased in blood
plasma TG and glucose levels compared with control group. No significant
difference was found for blood plasma urea concentration. The results in Table
(3) showed that the lowest significant values of blood plasma glucose and the
highest blood plasma urea level was shown at the weeks7, compared with the
binging of treatment. The significant interaction between the treatment and time
was shown in blood plasma urea, TG and glucose, where the lowest significant
values was obtained in group three at the eighth week for plasma TG and
glucose.

Glucose is not only a necessary nutrient for the development and growth
of food-producing animals, but also a potent signal molecular that regulates
protein synthesis (Goichon et al., 2011). Therefore, the lower level of circulating
glucose suggests a high efficiency of glucose and protein use for a healthy
animal through nutritional perspectives (Yin and Cheng, 2003), which at least
partially contributes to the improvement of growth performance and feed
efficiency in poultry.

Effects of acacia extract on antioxidant parameters:

Data in Table (4) showed that administration with Acacia nilotica extract
caused a significant decrease in blood plasma TBARS and significant increase
in blood plasma GPx and CAT levels. The effect of Acacia nilotica extract was
dose dependent. Acacia nilotica leaves extract for 8 weeks resulted in
significant change in pervious parameters during experimental period.

The significant interaction between treatments and weeks was shown in
blood plasma TBARS, GPx and CAT levels. The lowest significant interaction in
TBARS and the highest significant interaction in GPx and CAT were obtained at
weeks eight in high Acacia nilotica leaves extract dose treatment group. The
results of the present study clearly indicated that aqueous extract of Acacia
nilotica leaves exhibited higher antioxidant and free radical scavenging
potentials.
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Table (3): Overall means (mean +SE) and the interaction of blood plasma
urea, TG and glucose of growing rabbits as affected by
aqueous extract of Acacia nilotica leaves supplementation

Urea TG Glucose

ltem (mg/di) (mg/dl) (mg/dl)
Effect of Treatment (T)
Control 537 + 132 675 + 1.80° 1330 =+ 29°
Acacia LD 531 + 152 592 + 153° 1099 =+ 27°
Acacia HD 532 + 0.62 485 + 239° 1083 + 3.4°
P value 0.8766 0.0001 0.0001
Effect of Weeks (W)
Week1 481 + 134° 619 + 184 1239 + 3.6°
Week3 50.5 + 0.99° 599 + 268 1183 =+ 3.7®
Week5 537 + 118" 533 + 368 1132 + 48°
Week? 611 + 1.01*® 584 + 459 1129 + 55°
P value 0.0001 0.0905 0.0340
Interaction (T*W)
T1*W1 463 + 1229 634 + 298 1242 + 8.16™
T1*W3 489 + 196" 686 + 4.12® 1350 + 5.00%®
T1*W5 575 + 206 641 + 566% 1340 + 534%®
T1*W7 62.0 + 1.15® 738 + 4.10®° 1386 + 3.46°
T2*W1 489 + 4.069 608 + 267° 1228 + 3.84°@
T2*W3 481 + 0.149 582 + 364 1105 =+ 2.05°
T2*W5 50.9 + 1.79°9 552 + 451° 1026 + 3.45°
T2*W7 64.7 + 0.72° 626 + 431® 1039 + 6.19°
T3*W1 49.0 + 1.089 614 + 432" 1247 + 7.25%
T3*W3 545 + 0.40°° 53.0 + 3.73° 1095 + 3.15%
T3*W5 526 + 1.16%" 406 + 4.40° 1030 + 6.26°
T3*W7 56.6 + 0.71°° 388 + 506° 961 + 253°
P value 0.0003 0.0131 0.0042

a,b,c,d,e,t,

(P<0.05). W1,3,5,7 represent the weeks of treatment.

9 Means within a column not sharing similar superscripts are significantly different
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Table (4): Overall means (meanzSE) and the interaction of blood plasma
TBARS, GPx and CAT of growing rabbits as affected by
aqueous extract Acacia nilotica leaves supplementation

TBARS GPx CAT

ltem (nmol/ml) (U/ml) (U/ml)
Effect of Treatment (T)
Control 1643 + 0.04°> 0.882 + 0.01° 1.275 + 0.01°
Acacia LD 1.218 + 0.02°® 1.011 + 0.02° 1.395 + 0.02°
Acacia HD 1177 + 0.02° 1.134 + 0.03% 1507 + 0.03?
P value 0.0001 0.0001 0.0001
Effect of Weeks (W)
Week1 1.325 + 0.01° 0938 + 0.01° 1.280 + 0.02°
Week3 1416 + 0.06° 1.014 * 0.03° 1416 * 0.04°
Week5 1.326 + 0.07° 1.065 + 0.05° 1.425 + 0.042
Week7 1.317 + 0.10° 1.020 + 0.05° 1.448 + 0.04°
P value 0.0001 0.0001 0.0001
Interaction (T*W)
T1*WA1 1.314 + 0.01° 0.934 + 0.03% 1.286 + 0.02%
T1*W3 1.746 + 0.02° 0924 + 0.019 1.304 + 0.04%
T1*W5 1.674 + 0.07° 0.833 + 0.02° 1.253 + 0.02°
T1*W7 1.839 + 0.01® 0.838 + 0.03° 1.258 + 0.03°
T2*W1 1.337 + 0.03° 0.946 + 0.02 1.289 + 0.04%
T2*W3 1299 + 0.01° 0995 + 0.04° 1.384 =+ 0.03%
T2*W5 1.204 + 0.02° 1.122 + 0.01° 1.453 + 0.07*
T2*W7 1.032 + 0.02° 0.983 + 0.01% 1.454 + 0.03*
T3*Wi1 1326 + 0.01° 0935 + 0.02° 1.265 + 0.05°
T3*W3 1.201 + 0.01% 1.122 + 0.03° 1562 + 0.05®
T3*W5 1.100 + 0.01° 1.240 + 0.02°® 1570 + 0.05°
T3*W7 1.079 + 0.03° 1240 * 0.03° 1632 + 0.02°
P value 0.0001 0.0001 0.0004

2069 Means within a column not sharing similar superscripts are significantly different (P<0.05).
W1,3,5,7 represent the weeks of treatment.

Natarajan and Srinivasan (2015) reported that Acacia nilotica leaves for
6 weeks resulted in a marked decrease in plasma TBARS and marked increase
in superoxide dismutase (SOD), CAT and GPx activities as compared to alloxan
induced diabetic rats. They added that Acacia nilotica leaf treatment increased
the antioxidants and may there by help to control free radicals, as Acacia
nilotica leaf has been reported to be rich in flavonoids and phenolic compounds,
well-known antioxidants and also to possess in vitro free radical scavenging and
antioxidant activity (Kalaivani and Mathew, 2010).
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In conclusion, Acacia nilotica leaf extract treatment significantly improved
physiological parameters and antioxidant activity of growing rabbit and this
improvement was dose dependent.

REFERENCES

Alharbi, W.D.M., and Azmat, A. (2011). Hypoglycemic and
hypocholesterolemic effects of Acacia Tortilis (Fabaceae) growing in
Makkah. Pak J Pharmacol., 28:1-8.

Chiu, D.T.Y., Stults, F.H. and Tappel, A.L. (1976). Purification and properties
of rat lung soluble glutathione peroxidase. Biochimica et Biophysica Acta.
445: 558-566.

El-Kholy, K.H., Zeedan, K.l. EI-Neney, A.M. Battaa, Zeedan, Omyma, I. and
Abd El-Hakim, A.S. (2008). Study on the Optimal Crude Papaya Latex
Content of Growing Rabbit Diet under Summer Conditions: Effects on
Growth Performance and Immune Status. International Journal of Poultry
Science, 7 (10): 978-983.

El-Shanawany, M.A.A., (1996).Medicinal plants used in Saudi traditional
medicine. King Abdel Aziz City for Science and Technology, Riyadh.

Fagg, C. (2001). Acacia nilotica: Pioner for dry lands. In: agroforestry species
and Technologies. Roshetko, J.M. (Ed.), (Winrock International, Arizona,
USA. Pp. 23-24.

Franki¢, T., Voljé, M., Salobir, J., and Rezar, V. (2009). Use of herbs and
spices and their extracts in animal nutrition. Acta Argiculturae Slovenica,
94 (2), 95-102.

Goichon, A., Coe ffier, M., Claeyssens, S., Lecleire, S., Cailleux, A. F., Bo"
le-Feysot, C., Chan, P., Donnadieu, N., Lerebours, E., Lavoinne, A.,
Boyer, O., Vaudry, D. and De’ chelotte, P. ( 2011). Effects of an enteral
glucose supply on protein synthesis, proteolytic pathways, and proteome
in human duodenal mucosa. Am. J. Clin. Nutr., 94: 784 794.

Kalaivani, T. and Mathew, L. (2010). Free radical scavenging activity from
leaves of Acacia nilotica (L.) Will. ex Delile, an Indian medicinal tree. Food
Chem. Toxicol, 48: 298-305.

Kalaivani, T. Rajasekaran, C. S, and Mathew, L. (2011). Free radical
scavenging, cytotoxic and hemolytic activities from leaves of Acacia
nilotica (L.) Wild. ex. Delile subsp. indica (Benth.) Brenan, Evidence-based
Complementary and Alternative Medicine, vol. 2011, Article ID 274741, 8
pages, 2011.

Kannan, N., Sakthivel, K.M., and Guruvayoorappan, C. (2013). Protective
Effect of Acacia nilotica (L.) against Acetaminophen-Induced
Hepatocellular Damage in Wistar Rats. Advances in Pharmacological
Sciences  Volume 2013, Article ID 987692, 9 pages.
http://dx.doi.org/10.1155/2013/987692

Luck, H. (1974). Catalase. In: Bergmayer, M.V. (Ed.), Method of Enzymatic
Analysis. Verlag Chemic/Academic Press, New York, p. 885.

Mustafa, N. K. Tanira, M. O. M. Dar, F. K. and Nsanze, H. (1999).
Antimicrobial activity of Acacia nilotica subspp. nilotica fruit extracts.
Pharmacy and Pharmacology Communications, vol. 5, no. 9, pp. 583-586.

224

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Natarajan, M. and Srinivasan, M. (2015). Antidiabetic and antioxidant activity
of acacia nilotica leaf on alloxan induced diabetic rats. Int J Pharm Bio
Sci., 6(1): (B) 110 —126.

NRC (1977). Nutrition Requirements of Rabbits. National Research Council. 2™
Ed. National Academy Science, Washington. D.C., USA.

Okpuzar, J., Ogbunugafor, H., Kareem, G.K., Igwo-Ezikpe, M.N. (2009). In
vitro investigation of antioxidant phenolics compounds in extract of Senne
alata. Res J Phytochem.; 3:68-76.

SAS, (1986). Statistical analysis system. SAS User’'s Guide: Statistics, version
5 ed. SAS Inst. Inc., Cary, NC, USA.

Seigler,D.S.(2003). Phytochemistryof Acacia-sensu
lato.BiochemicalSystematics and Ecology, 31; 845-873.

Sharma, A. K., A. Y, S.K. and Rahal, A. (2014). Studies on Antimicrobial and
Immunomodulatory Effects of Hot Aqueous Extract of Acacia nilotica
Leaves against Common Veterinary Pathogens. Vet Med Int.; Vol: 2014:
747042.

Solomon-Wisdom, G. O. and Shittu, G. A. (2010). In vitro antimicrobial and
phytochemical activities of Acacia nilotica leaf extract. Journal ofMedicinal
Plant Research, vol. 4( 12): 1232-1234.

Sriram, P.G., and Subramanian, S. (2011). International Journal of
Pharmaceutical Sciences Review and Research, 6: 68-74.

Steel, R.G.D., and Torrie, J.H., (1981). Principle and Procedure of Statistics. A
Biometrical Approach, second ed. Mc Gvaus-Hill Booh Company, New
York, USA.

Sulaiman, C. T. and Gopalakrishnan, V. K. (2011). Spectrophotometric
determination of antioxidant potential of bark extracts of three Acacia
species. Journal of Tropical Medicinal Plants, 12: 157-161.

Sunmonu, T.0. and Oloyede, O.B. (2007). Biochemical assessment of the
effects of crude oil contaminated catfish (Clarias gariepinus) on the
hepatocytes and performance of rat. Afr. J. Biochem. Res., 1:083-089.

Szaboova, R., Laukova, A., Chrastinova, L., Simonova, M., Strompfova, V.,
Haviarova, M., Placha, l., Faix, S., Vasilkova, Z., Chrenkova, M. and
Rafay, J., (2008). Experimental application of sage in rabbit husbandry.
Acta Vet. Brno 77, 581-588.

Tappel, A.L. and Zalkin, H. (1959). Inhibition of lipid peroxidation in
mitochondria by Vitamin E. Arch. Biochem. Biophys., 80: 333-336.

Wu, G. and Tsai, G. (2006). Inmunomodulatory effects of oral administration of
chitosan hydrolysate in Balb/c mice. Taiwanese J. Agric. Chem. and Food
Chem., 44: 228-234.

Yin, M.C. and Cheng, W.S. (2003). Antioxidant and antimicrobial effects of four
garlic-derived organosulfur compounds in ground beef. Meat Science,
63(1), 23-28.

225

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

@l pailall
doa gl gradl) ciliiall ‘",J; il gl LuwlsY) Gl @)y ) paldi PEIN J,,\'.'\iﬁ
dalil) )M BacsY cilabiaaa Jaliig
Alac ) Bsd Bl (Gun tean Glal ane (JalS i lnl JalS (Jus) e

AuSY) Anals — LaL Lla — e )3l A0S — Sanlly gl 1Y) o
Sall) — el ) Casmy dgme — Bl Cipndl K5t

I G glpdl) gl Gand 3 Agsesl) cblal)l LAt alasial b Gl b Al cd
ol 32U SlaeS Kl LulSY) s 3y paliionn LG Ay 3 ) 5 Al sda 8 LAl
OS goalae D ) Caand gl © pae gl (a1 (e (0 30 Ayl 8 Caaaiiiad LAl il Y)
Gleja @id) Ky Al e saaally 2l de genall CulS V) Ao gendll Ll Ve i e sana
Bpadll 520) ol VY e i amen (335 abaskS OS0 abala e e 5 ) e e Ay LudSY) il paliin (e
Loy ccolsanstally CuosaNls SIS (gl a2l Laidly 8 Agsine 5215 pasl) el el (el
5 5Slally A Clapudally lyslly Soliugd SN sl Gals 0Dy sl (el5 Catip)
Gepall Lo oadine dunglgmdl) cliall & Gl (IS5 Alelae il depenall dlie Lgine Caaids)

comen) Al panadll Lt cilS LS il dadiall dejall canly LS Gam olanall

Ll (gsiune 33L) DA (ge 520U aliae Bl Ll (IS L€YY @l sl Gl o) daball Ciaia )

G Al gy Lays 43lial A ganall Z3jlia TBARS Il aliaily SallSlly 5pm5uSspn 0silislall Al
cadadtil) 4Bl LSl (e vl e aglgial ) Alladl) Zalall AELall LS al a5

e G Al cuhy¥) A Silg LulSY) aly Jie 4yl cbilall aladiiue sladiu) o) 4adlall
Dbl bl e Cucadd s 3uSY) Clalias (e olgina Bal) (B anadl 538 (e Ciuag Al gl Glaall
cGaseill jee Jag Al V) gai dlaye PlA auall sad) o)lslll

226

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

227

Vol. 20 (2), 2015



