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Table 1- The ingredients and chemical composition of experimental diets used for fattening lamb (% dry matter)

Shed Slge S5 hilojl oy
Feedstuff ingredients Experimental diets

Control 6% 12%

wriy gl 30 24 18
Alfalfa
Jujube leaf
b 34 34 34
Barley grain
epab 16 16 16
Corn grain

pAS (g 5 5 5
Wheat bran

g Al
Soybean meal
Cotton seed meal
Sy il

Beet molasses
O sy 0.5 0.5 0.5
Sodium bicarbonate

RN

Salt

e g aling JoSo' | | |
Vitamin and mineral premix!

eelS by 1 1 1

Calcium carbonate

0.5 0.5 0.5

Fae 100 100 100
Total

Chemical composition

(RGN

Dry matter

W“‘"‘Jyl"" J:Lé LS})" (“g"“‘,‘l> oo |>)§9l.5 » LS)JK&") 2.4 2.4 23
Metabolisable energy (Mcal kg 'DM)
P B (K28 ole 1)

Crude protein (% DM)

G odngh 3 Jylonali (K5 03le 202) 43.00 40.08 37.38
NDF (% DM)

Sl 000945 )3 Jaloeol LI (Sid 00lo ao y3)
ADF (% DM)

ol (Sid 00lo Asyd)

Calcium (% DM)

yud (Sid 0dlo duoyd)

Phosphous (% DM)

94.56 94.39 93.71

15.65 14.70 14.14

22.27 21.97 21.32

0.78 0.80 0.84

0.49 0.47 0.46

TN i 5 5+ S 138 Ve ool 05 ¥ s 15 ¥ 55in 135 VE oy o) sy Ve D) ey Mol 5l A ey el a5y B oy oSS o)

gl p)S ooV g uo )5 IV it p)S Yo (IS £S5 /N ind £)5 A S )5 WA by S
! Each kilogram of vitamin-mineral premix contained: Vitamin A (500,000 IU), Vitamin D (100,000 IU), Vitamin E (100), Iron (3 gr), Copper (0.3
gr), Manganese (2 gr), Zinc (3 gr), lodine (0.1 gr), Cobalt (0.1 gr), Phosphous (90 gr), Calcium (180 gr), Sodium (60 gr), Magnesium (20 gr).
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Table 2- The chemical composition of the jujube leaf and alfalfa (% dry matter)

S el S ool PSRN I ok 8,152 ol (9 ok 0l sl S “‘f’ i ojlas
Feedstuff Dry Crude Neutral detergent Folw Ash Organic Ether
Matter protein fiber Acid detergent fiber Matter Extract
Jujube 93.93 7.61 41.50 13.50 11.30 88.70 1.8
leaf
a5y
Alfalfa 93.56 14.57 40.81 3.40 9.97 90.03 1.1
(St oalo 20 3) gy g lie Sy oSte 56 5 S b Jgtb LS5 =Y Jgu
Table 3- The composition of total phenols, tannins and condensed tannins the jujube leaf (% dry matter)
S o U5 J5s 5 o oSl o
Feedstuff Total phenol Tannins Condensed tannin
e S 47 3.1 0.48
Jujube leaf
Vorsk 5 sleoy 3Skes s Sy il o b -£ Joao
Table4- Effect of different levels of jujube leaf on performance of Baluchi male lambs1
S8 Y u“,“’L"),‘ LTS
Parameters Experimental diets 2 SEM P-value
1 2 3
59y 9 p5) Bpae Shygs (Sibe 1475.89°  1377.98> 1344.72¢ 8.88 <0.0001
Average daily feed intake (g/day)
59y 3 £5) aligy i Lialsd! Sileo 184.8 171.1 166.8 0.01 0.78
Average daily weight gain (g/day)
Shed b oo 8 8.05 8.09 0.50 0.37
Feed Conversion Ratio
(#y59LS) gl 59 ko 31.45 32.35 32.79 1.17 0.71
Average of Initial Weight (kg)
LU ois xSiles 45.31 45.18 45.29 0.95 0.99

Average of Final Weight (kg)

(P< oJ-0) 3l 150354 b (g loiime S| allite 18 Ggy> b ciss) o (slagiba|
Lo W Glie Sy (Vo £ Glic Sy (Y by yio Llie S p) anld ops (V
! Means within same row with different superscripts differ (P<0.05).
21) control (jujube leaves 0 %), 2) jujube leaves 6 %, 3) jujube leaves12 %.
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Table 5- Nutrition digestibility (%) of the experimental diets !

Lm)915t9 v u“,“’L"),‘ L;LM).,?
Parameters Experimental diets 2 SEM  P-value
1 2 3

S eile 66.12  66.49 6539 0.55 0.22

Dry matter
1o

S JLA, 70.53  69.65 6745 0.85 0.06
Organic matter
P oo

Crude protein

S oagh 3 Jloxal L

Neutral Detergent Fiber

Sl 0255 )3 Jylonels G
Acid Detergent Fiber

66.03*  60.11* 55.50° 1.61 0.01

5549 5413 5275 0.59 0.13

4453 4334 4154 111 0.16

(P o140) 8yl K035 b (6l ime BT il pé Bgy> b Lo,y p (slaSibe !
Ao VY Clie Sy (Fadoyd 5 Olie Sy (Y ((hod yio e Sp) anls ope (VT
' Means within same row with different superscripts differ (P<0.05).
21) control (jujube leaves 0 %), 2) jujube leaves 6 %, 3) jujube leaves12 %.
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Wl LB 055 g9y 65T e O] 5 S50 U lie 20
Sl oole] GOMisl g5 o oanl_ie & Jgd> 345 jgbjlon
5 oaald o njlass o ) eSS @le (Sligal )59 clale
B Yo/ o cdnaSs Sigel o595 wgllaa aiels (P>+/+0)
d A il oo Voo 30,8 e Yo B AD Lo (YA) VO/Y-
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Table 6- Rumen fermentation parameters in experiment group'

b )95 T stalojl (slao >

Parameters Experimental diets> SEM  P-value
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' Means within same row with different superscripts differ (P<0.05).
21) control (jujube leaves 0 %), 2) jujube leaves 6 %, 3) jujube leaves12 %.
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Table 7- Effect of different levels of jujube leaf on serum metabolites'

""La'T JLM

pro slidglio U“E" ) Pld' o
Serum metabolites xperimental diets value

1 2 3 SEM Treat Time Treat xTime
() o2 fp i) 5755 7546 68.64° 71.53% 155 0.0086  0/064 0.101
Glucose (mg/dl)
(2 oo Seske) o 73.08° 63.15 8239 173 <0.0001 <0.0001  <0.0001
Cholesterol (mg/dl)
() go2 Tp 5] Yl b b 0505 2313° 21.10° 2613 047  <0.0001 <0.0001  0/0005
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' Means within same row with different superscripts differ (P<0.05).
21) control (jujube leaves 0 %), 2) jujube leaves 6 %, 3) jujube leaves12 %.
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Introduction In most part of Iran, low rainfall and availability of water resources are the major limitations to the
farmer. Feed represents a major proportion of the overall production cost for livestock industry across the world. On
the other hand, availability of good quality and unadulterated conventional feed all year round is a major constraint
in livestock production. Thus, proper use of expensive agricultural by-products is important goal in livestock
production. Therefore, one way to overcome the limitation of forage resources and the high cost of livestock feed is
using agricultural by products such as plant leaves or other unconventional sources of the feed. Jujube is a short tree
with a height of 2 to 8 meters and sometimes up to 12 meters and is very resistant to drought. The cultivation area of
jujube in Iran is about 3,000 hectares, more than 95% of which (about 2850 ha) is in southern Khorasan and 4,200
tons of jujube is produced. The leaves are readily eaten by camels, cattle and goats and are considered nutritious.
Analyses has shown the following constituents (% dry weight): crude protein, 12.9-16.9; fat, 1.5-2.7; fiber, 13.5-
17.1; N-free extract, 55.3-56.7; ash, 10.2-11.7; calcium, 1.42-3.74; phosphorus, 0.17-0.33; magnesium, 0.46-0.83;
potassium, 0.47-1.57; sodium, 0.02-0.05; chlorine, 0.14-0.38; Sulphur, 0.13-0.33%. The goal of the experiment was
to investigate the effects of different levels of jujube leaves on yield, digestibility and fermentation characteristics of
Baluchi male lambs.

Materials and Methods Jujube leaves were analyzed for dry matter (DM), organic matter (OM), crude protein
(CP) and ether extract (EE) contents using standard procedures (AOAC, 2005). Neutral detergent fiber (NDF) was
analyzed according to Van Soest et al. (1991), total phenols (TP) and total tannins (TT). Twenty-four Baluchi male
lambs with the age of 140+10 days were assigned to a completely randomized design with 3 treatments and 8
replicates for 75 days 3 dietary treatments and 8 replications in a completely randomized design. Lambs were grouped
based on their age and weight. Weight and experimental trail lasted for 75 days. Diets were formulated based on
SRNS (1.9.6069) guidelines. Concentrate diet and dried alfalfa hay were used in the experiment. All lambs were fed
ad libitum twice daily at 08:00 and 20:00 h with a Total Mixed Ration (TMR) of 30% forage (Alfalfa) and 70%
concentrate. The dietary treatments were 1) control (without jujube leaves), 2) 6% jujube leaves, and 3) 12% jujube
leaves. An adaptation period of 15 days and an experimental period of 75 days were considered for this experiment.
During the experimental period, feed distributed to each animal and corresponding ort were recorded daily.
Representative samples of feed and ort were bulked for subsequent analyses. Animal BW was recorded at every 10
days of the experiment after 16 h fasting, to calculate weight gain. In order to directly measure the apparent
digestibility of nutrients during 10 days at the end of the experiment, samples were collected from the feeds and their
residues and the fecal was collected in the last 7 days. Sampling of rumen fluid was done on days 25th, 50th and 75th
of the experimental period, 2 hours after ingestion in the morning using an esophagus tube and its pH was determined
immediately. For determination of nutrients digestibility, the amount of feed intake, ort and fecal excretion were
recorded. On the 25th, 50th and 75th days of the experimental period, approximately 10 mL of blood was collected
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from the jugular vein of each. Blood was collected in a tube and directly centrifuged at 3000 rpm for 10 min at room
temperature. The supernatant (serum) was collected and frozen at —20 °C pending further analysis. Blood serum
metabolites, glucose, HDL, LDL, cholesterol and blood urea nitrogen were measured.

Results and Discussion The results of the experiment showed the amount of dry matter, organic matter, crude
protein, ash, ether extract, NDF and ADF of jujube leaves were 93.93,88.70, 7.61, 11.30, 1.8, 41.50 and 13.50%,
respectively. Also, total phenol, total tannin and condensed tannin were reported to be 4.7, 3.1 and 0.48%
respectively. The results of the experiment showed that the use of different levels of jujube leaves had no significant
effect on mean daily weight gain and feed conversion ratio, but in jujube leaves treatments, the average daily feed
intake was significantly decreased.The digestibility of crude protein in jujube leaves treatments significantly
decreased compared to control. The digestibility of dry matter, organic matter, NDF and ADF did not have a
significant effect on the treatments (P> 0.05), but the digestibility of crude protein in jujube leaves treatments
significantly decreased compared to control (P<0.05). The pH of the ruminal fluid decreased linearly with increasing
levels of jujube leaves, but did not have a significant effect on ruminal ammonia nitrogen concentration. Blood
glucose concentration, HDL, LDL, cholesterol and blood urea nitrogen were significantly affected by the treatments.

Conclusion According to results of this experiment, the use of jujube leaves in the diet due to the presence of

tannin reduced feed intake, digestibility of crude protein, blood glucose concentration and blood urea nitrogen and
did not have a negative effect on the pH of the rumen fluid.

Keywords: Chemical composition, Fattening lambs, Jujube leaves, Performance, Tannins.



