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Table 1- Ingredients of experimental diets (% of DM)
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S Experimental diets !
Feedstuff T 5 3 ; - . -
Alfalfa hay 39 30 20 10 30 20 10
piiS oIS
Wheat straw 21 15 12 9 18 16 12
g 0 0 0 0 10 20 30
Mint pulp
S A5
Chicory pulp 0 10 20 30 0 0 0
s 13 14 15 16 14 14 13
Barley grain
&3 4l ) 16 16 15 15 14 14 15
Corn grain
PAS g
Wheat bran 8 12 13 12 11 11 13
bges b 0 0 5 0 0 ) .

Soybean meal

Oelig 9 (e Slge JoSe

Mineral and Vitamin 3 3 3 3 3 3 3
Supplement

Chemical composition

(o3 )" pmdilie 115 (555

Metabolizable energy 2 2.20 2.20 2.14 2.10 2.16 2.12 2.11
(M)
(Sid o0le 3l ao ) pB (g

12. 12. 12.4 12. 12.4 12.31 12.41
Crude protein (% of DM) 80 30 0 30 0 3
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! Experimental diets: 1- Basal diet (without mint pulp or chicory pulp), 2- Basal diet containing 10 % chicory pulp, 3- Basal

diet containing 20 % chicory pulp, 4- Basal diet containing 30 % chicory pulp, 5- Basal diet containing 10 % mint pulp, 6-
Basal diet containing 20 % mint pulp and 7- Basal diet containing 300 % mint pulp.

2 Mcal/kg DM.
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Table 2- Chemical composition of Mint pulp and Chicory pulp (g’kg DM)
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Chemical composition Mint pulp  Chicory pulp
DI\;I' b 180 222
g;\;u 920 830
ﬁB 80 170

S
P& (xS
cp 105 69.7
]‘;E ohas 20 165
§;me » Jyfels S 500 610
:g‘;‘ iest 2 Jgoeal S 345 460
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Table 3- Gas production parameters, N-ammonia concentration and total protozoa population of Mint pulp and Chicory pulp

fermentation
bl gl 5 SEM  P-Value
Parameters Mint pulp Chicory pulp
(St 0olo p S o Voo ol 2 lie) S5 g el 60.78 63.72 10.7 085
A (ml/200 mg of DM)
(cebo  pd o) B 2y IS s pos 001 003 0.01 0.06
B (ml/h)
(cebo p i o) S5 g5 s &5 0.12 0.04 0.02 0.08
C (ml/h)
(cesbo) 3b 36 127 0.48° 0.02 002
Lag time (h)
(dswd 2 05 (o) Slisel (g0 571 5.50 0.88 098
N-ammonia (mg/dl)
(owin dgo p)5 o slil Ve ayly o 02 )80) Tgje9,0 Camen JS 315 3.19 0.72 0.07

Total Protozoa population (log10/g digesta )

Different letters in each row indicates significant difference (P<0.05).
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Table 4 — Estimated metabolizable energy, short chain fatty acids and organic matter digestibility of Mint pulp and Chicory pulp

el gl s kS A SEM  P-Value
Parameters Mint pulp Chicory pulp

(F;?LS b J55L<‘°) MJ?L“’ J’La dj)ﬂ 7152 508 0.29 <0.01
ME (MJ/kg)

(S oolo p 5 00 Yor sl 4y Jgo dio) s olisS o sl 0282 0.16° 0.19 <0.01
SCFA (mmol/200 mg of DM)

(M)J) losle 504y 55)le5 31412 2581° 0.76 <0.01
OMD (%)

ol (P <0.05) o gize glis Sl cindy o )5 diliio e B>

Different letters in each row indicates significant difference (P<0.05).
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Introduction The world average yield of essential oil is around 50000 ton/year which means that large
amounts of apparently useless plant residues are produced. These residues do not have a specific commercial
use, so it would be a very interesting alternative to provide feed for livestock. Agro-industrial co-products, can
be effectively consumed by ruminant species. Since, many parts of Iran have arid and semi-arid climate, and
there is feed shortage during the year, hence agro-industrial co-products can be used as animal feed. This
experiment was aimed to study the chemical compositions and in vitro rumen fermentation of mint pulp and
chicory pulp and experimental diets containing different levels of mint pulp and chicory pulp.

Materials and Methods Fresh mint pulp and chicory pulp were collected from an agro industry processing
factory. Chemical compositions (dry matter, neutral detergent fiber, acid detergent fiber, crude protein and ash),
in vitro gas production parameters, total protozoa population and N-ammonia concentration of mint pulp and
chicory pulp were measured. Each pulp separately included at three levels (10, 20 and 30 % of DM) in a basal
diet. Experimental diets were: 1- Basal diet, 2- basal diet containing 10% chicory pulp, 3- basal diet containing
20% chicory pulp, 4- basal diet containing 30% chicory pulp, 5- basal diet containing 10% mint pulp, 6- basal
diet containing 20% mint pulp and 7- basal diet containing 30% mint pulp. Basal diet formulated for ewes and
contained 12.5 % CP and 2.20 Mcal metabolisable energy (ME) /Kg of diet. In vitro gas production parameters,
total protozoa population and N-ammonia concentration of diets were measured and ME, short chain fatty acids
(SCFA) and organic matter digestibility (OMD) were estimated. For in vitro gas production tests, the rumen
fluid was taken from two rumen fistulated Kurdish rams. For measuring kinetic parameters of gas production,
200 mg of samples were incubated with 40 ml of buffered-rumen fluid for 120 hours. The cumulative produced
gas was recorded at different times of incubation and gas production parameters were fitted to an exponential
equation. For estimating ME, OMD and total VFA, 40 ml buffered rumen fluid was added to 200 mg of diets and
incubated at 39 °C for 24 hours. After 24 hours of incubation, gas production recorded and ME, OMD and SCFA
were estimated. Rumen protozoa population were identified after 24 hours incubation. Five ml of buffered rumen
fluid was pipetted into a screw-capped test tube containing 5 ml of formalin. Thereafter, two drops of brilliant
green dye (2 g brilliant green and 2 ml glacial acetic diluted to 100 ml with distilled water) were added to the test
tube, mixed thoroughly and allowed to stand overnight at room temperature. Total and differential counts of
protozoa were made with five replications. All in vitro gas production trials were carried out in three runs. Data
were analyzed based on a completely randomized design using Proc GLM of SAS software. The differences
among treatments were evaluated using Tukey adjustment when the overall F-test was P < 0.05. Trends were
declared when 0.05 <P < 0.10. In addition, independent comparisons were done for diets containing mint pulp
vs. diets containing chicory pulp.

Results and Discussion The results showed that mint pulp contains 105, 500 and 345 g/kg of CP, NDF and
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ADF respectively and chicory pulp contains 69.7, 610 and 465 g/kg of CP, NDF and ADF respectively. Mint
pulp had greater lag phase than chicory pulp (P<0.05) and potential of gas production did not differ between two
pulps. Mint pulp had greater estimated ME, SCFA and OMD in compare to chicory pulp (P<0.01). Potential and
rate of gas production, N- ammonia concentration, total protozoa population, estimated ME, SCFA and OMD
were not different among all experimental diets (P>0.05). The constant rate of gas production when half the
potential of gas is produced was different among experimental diets (P=0.05), so that basal diet and diet
containing 30 % of mint pulp had the highest and lowest value, respectively.

Conclusion Considering the obtained data regarding the chemical compositions and gas production
parameters, it is concluded that mint pulp and chicory pulp could be used as a part of forage portion in ruminant
nutrition. More experiments are needed to study the inclusion of mint pulp and chicory pulp in diets of
productive ruminants.

Key words: Chicory pulp, Fermentation kinetics, Mint pulp.



