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ABSTRACT 

 

This study was conducted to evaluate the effect 

of ensiling and /or exogenous fibrolytic enzyme 

supplementation date press cake using in vitro 

batch culture technique  . Untreated date press cake 

(DPC) and ensiled DPC with exogenous fibrolytic 

enzymes (ZAD1 and ZAD2) and with or without 

adding urea compared to corn grains were in vitro 

evaluated using batch culture technique. DM, NDF 

and ADF degradation and total gas production as 

well as fermentation parameters of the incubated 

samples were determined after 24 h of fermenta-

tion. Total VFAs, proportions are not affected (P > 

0.05) by any of the treatments. However, value of 

ammonia concentration was higher (P < 0.05) with 

ZAD2+U group and urea group than date press 

cake (DPC). The pH value was highest (P>0.05) 

with the ensiling treatments. There were no signifi-

cant differences in the values of DMD and OMD 

between the different treatments. But, the values of 

NDFD and ADFD were increased (P<0.05) in the 

corn group. Total gas production had no difference 

(P>0.05) between the corn grain and the DPC 

without any treatments. While, values of metabo-

lizable protein (MP) and efficiency of microbial bi-

omass production (EMP) were increased (p<0.05) 

with DPC compared to corn grains . There was no 

significant difference in the rumen activity when 

using date press cake (DPC) or corn grains. More-

over, the ensiling process did not cause a clear 

improvement in rumen fermentation. 

 

Keywords: Date press cake; In-vitro Ruminal 

Fermentation; Gas production. 

 

 

INTRODUCTION 

 

Corn is one of the most important grain crops in 

the world. About 52 % of the corn production is 

used for animal feed, while, 37 % is consumed in 

the production ethanol plants, and 11 % go to the 

food industries.Because of the shortage and the 

high price of yellow corn grains, one of the alterna-

tives to solve this problem is using non-

conventional ingredients as a partial replacement 

of corn grains in ruminant rations.  

On the other side, wasted date and date by-

products are promising as a non-traditional carbo-

hydrate sources in animal nutrition. When dates 

undergo extraction for syrup or alcohol production, 

the extraction yields a by-product (press cake) 

which is made of exhausted date flesh and residu-

al sugars, with or without pits. Press cake is a high 

moisture product that does not store easily and 

may become a disposal problem (Barreveld, 

1993).  

Fresh press cake contains about 70 % water. It 

may contain or not pits, so its crude fiber content 

varies from 9 to 22 % DM. Like the fruit, its protein 

content is rather low (5-8 % DM). Sugar content 

depends on the extraction rate and can be as low 

as 15 % DM. Research on date press cake is very 

limited (Barreveld, 1993). Due to their high carbo-

hydrate content and relatively low fiber, press cake 
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has a high energy value, as high as that cereal 

grains such as barley (Boudechiche et al 2010).  

The objective of this in vitro study was to com-

pare the effect of corn, date press cake alone 

(DPC) and date press cake treated with some 

treatments on rumen degradation and fermentation 

activity. 

MATERIAL AND METHODS 

 

The study Materials  

 

Date Press Cake (DPC): It is the exhausted 

date fresh with some residual sugar with or without 

the pits incorporated, depending on the type of 

extraction. 

 

Exogenous fibrolytic enzyme. 

 

ZAD® (ENZ) is a commercial product "liquid 

multi enzyme feed additive produced from Rumi-

nococcus flavefaciens". Authorized by the Acade-

my of Scientific Research and Technology in Egypt 

(Patent No.: 24551, Cairo, Egypt). ZAD1 is Probi-

otic-anaerobic bacterial and exogenous enzymes 

(Ruminococcus Bacteria with clove essential oil). 

ZAD2 is probiotic-anaerobic bacterial and exoge-

nous enzymes. (Ruminococcus Bacteria without 

clove essential oil). 

 

Experimental treatments  

 

Date press cake (DPC) was ensiled with Zad1, 

Zad2 (2 ml / kg dry matter) and with or without urea 

(1.5% / kg dry matter) (3 jars per each treatment) 

and stored for 45 days, the experimental treat-

ments were corn grains, DPC without treatment 

and five supplemented treatments ( DPC supple-

mented with Zad1, DPC supplemented with Zad2, 

DPC supplemented with Zad1+ 1.5% urea, DPC 

supplemented with Zad2+ 1.5% urea and DPC 

supplemented with urea) and five ensiled treat-

ments (DPC ensiled with Zad1, DPC ensiled with 

Zad2, DPC ensiled with Zad1+ 1.5% urea, DPC 

ensiled with Zad2+ 1.5% urea and DPC ensiled 

with urea). 

 

In vitro gas production technique 

 

Two days before beginning of the experiment, 

400 ± 4 mg of sample for each treatment was 

weighed into 125 mL glass bottles. These bottles 

have a total volume of 125±2 mL. A buffer solution 

was prepared before addition of rumen fluid as 

described by (Szumacher-Strabel et al 2002) and 

flushed continuously with CO2 at 39C during sam-

ple inoculation. Rumen fluid was obtained from 

slaughter house and it was collected from sheep. 

The collected rumen fluid was mixed into a bottle 

(1L) with an O2-free headspace and immediately 

transported to laboratory at 39C. Upon arrival at 

the laboratory, the rumen fluid was filtered through 

four layers of cheesecloth to eliminate large feed 

particles. The buffer solution was added to rumen 

fluid at ratio 4:1. Forty mL of this inoculum was 

added to each bottle, then the headspace of each 

bottle was flushed with CO2, and closed. The initial 

pH of the inoculums was from 6.8-6.9. Triplicates 

of each sample were used for each treatment. 

 

Degradability 

 

Dry matter degradability (% dDM) was calcu-

lated as the (difference between the sample DM 

content and that in the residual after 24 h incuba-

tion / sample DM content * 100). NDF and ADF of 

the residuals after fermentation were analyzed with 

the same methods used for feed ingredient analy-

sis. Degradability of NDF, ADF, cellulose and hemi 

were calculated as (difference between the content 

in the sample before and after incubation / content 

in the sample before incubation *100).  

 

Total gas production   

 

After 24 h of samples incubation, the total gas 

production was estimated by the displacement of 

syringe piston, which was connected to the serum 

flasks. The gas produced due to fermentation of 

substrate was calculated by subtracting gas pro-

duced in blank vessels (without substrate) from 

total gas produced in the vessels containing buff-

ered rumen fluid and substrate. 

 

Calculation  

 

Metabolizable energy (ME, Mcal/kg DM) , In 

vitro organic matter digestibility (OMD, %) were 

estimated according to (Menke and Steingass, 

1988), (SCFA) Short Chain Fatty Acid concentra-

tions were calculated according to Getachew et al 

2002), Microbial Biomass Production (MCP) and 

Efficiency Of Microbial Biomass Production (EMP) 

were calculated according to (Blümmel et al 1997) 

as: 

- ME (mJ/kg DM) = 2.20 + 0.136 GP + 0.057 CP 

(%), 

- OMD = 14.88 + 0.889 GP+ 4.5 CP (%) + 

0.0651 ash (%), 

http://www.feedipedia.org/node/7341
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- SCFA (mmol/200 mg DM) = -0.00425 + 0.0222 

* GP 

- MCP (mg/g DM) = mg dDM- GP*2.2 

- EMP = (mg dDM- GP*2.2  ))/ mg DMD 

Where GP is net GP in mL from 200 mg of dry 

sample after 24 h of incubation, 2.2 mg/ mL is a 

stoichiometric factor that expresses mg of C, H, 

and O required for the SCFA gas associated with 

production of 1 mL of gas. 

After 24 hr of incubation, the filtrated rumen liq-

uor for each sample was subjected for further in-

vestigation. The pH of rumen fluid was measured 

using pH meterpen and quantitative analysis of 

ammonia concentration was carried out by Nesler 

method modified by (Szumacher-Strabel et al 

2002), total volatile fatty acids (TVFA’s) was de-

termined according to (John et al, 1957).   

 

Gas production calculation  

 

After 24 hours gas production was calculated 

as followed:  

- GPDM= total gas production (ml) / substrate 

DM (g)  

- GPdDM= total gas production (ml) / substrate 

dDM (g)  

- GPOM= total gas production (ml) / substrate 

OM (g)  

- GPNDF = total gas production (ml) / substrate 

NDF (g)  

- GPADF= total gas production (ml) / substrate 

ADF (g)  

- GPdNDF= total gas production (ml) / substrate 

dNDF (g) 

- GPdADF= total gas production (ml) / substrate 

dADF (g) 

 

Chemical analysis of feed ingredients 

 

yellow corn, untreated and ensiled DPC were 

analyzed for DM and ash, (CF) Crude fiber, Crude 

protein (CP) (Nitrogen x 6.25) and ether extract 

(EE) contents according to (AOAC, 2005). Neutral 

detergent fiber (NDF), acid detergent fiber (ADF) 

and (ADL) acid detergent lignin contents were ana-

lyzed sequentially (Van Soest et al 1991) using 

the Ankom
200

 Fibre Analyzer for NDF and ADF and 

thereafter soaking the residual with 72% sulfuric 

acid for 3 hours.. The NDF content was analyzed 

with 2 additions of heat-stable α-amylase and 1:1 g 

sodium sulfite per g sample in the neutral deter-

gent solution. NDF and ADF are expressed inclu-

sive of residual ash and hemicellulose and cellu-

lose calculated from NDF, ADF and ADL values. 

Non-fiber carbohydrate (NFC) was calculated ac-

cording to the following formula:  

NFC (%)= 100− (%ND+%CP+ %fat +%ash) (NRC, 

2001). 

 

Statistical analysis 

 

The data of In vitro degradability and fermenta-

tion parameters were statistically analyzed accord-

ing to statistical analysis system User's Guide, 

(S.A.S., 2004). Separation among means was car-

ried out by using Duncan Multiple test, (Duncan, 

1955).  The following model was used: 

 

Yij = µ + Si + α ij 

 

Where: Y ij = the observation of the model, µ = 

General mean common element to all observation, 

Si = the effect of i the treatment, and α ij = the ef-

fect of error. 

 

RESULTS AND DISCUSSION 

 

Chemical composition 

 

Comparing between corn grain and date press 

cake (DPC) in chemical composition shows that 

they are similar in most components except fiber. 

Note that the ratio of total crude fiber in the DPC is 

about 14.86%, but in the corn grain it was 2.30%, 

resulting in an increase in the percentage of each 

of the NDF, ADF and ADL content in DPC com-

pared to the corn grain Table (1).   

The data of Table (1) showed comparable val-

ues of chemical composition due to effect of ensil-

ing DPC with Exogenous enzyme with or without 

adding urea and exogenous enzyme supplementa-

tion in this connection Nsereko et al (2002) re-

ported that, exogenous fibrolytic enzymes may 

ameliorate the nutritive value of food by-products 

due to enhanced attachment by rumen microor-

ganisms. Therefore, in this study some enzymatic 

products such as ZAD 1 and ZAD 2 were used as 

dietary supplements with DPC to improve fiber 

digestion in it. Therefore, it is possible to improve 

the nutritional value of the DPC by using some 

additives such as enzymes or urea or mixing them. 

 

Rumen basic parameters  

 

Limited data are available about the effect of 

DPC on ruminal fermentation activity and ruminal 

microorganisms, moreover to its modes of action 

and optimal concentrations.  
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Table 1. Chemical analysis between corn, Date press cake and treated Date press cake before and after 

ensiling. 

 

Items Corn DPC 

Ensiled DPC with Supplemented DPC with 

ZAD1 ZAD2 
ZAD1+ 

urea 

ZAD2+ 

urea 
urea ZAD1 ZAD2 

ZAD1+ 

urea 
ZAD2+urea urea 

MI 11.65 22.3 57.9 57.5 57.3 57.4 57.2 57.4 57.7 53.1 57.6 66.1 

DM 88.35 77.7 42.1 42.5 42.7 42.6 42.8 42.6 42.3 46.9 42.4 33.9 

OM 98.84 98 97.4 97.4 97.3 97.5 97.6 97.7 97.8 97.6 97.5 97.2 

ASH 1.16 1.99 2.61 2.65 2.75 2.53 2.4 2.35 2.2 2.43 2.5 2.78 

EE 6.23 1.5 2 1.9 1.6 1.9 1.8 2.2 1.8 1.8 2.2 1.7 

CP 10.57 10.5 8.64 8.91 13 12.8 14.5 10.5 12.6 14 14.3 14.2 

CF 2.3 14.9 15.9 15.1 15.7 15.8 15 14.7 14.6 15.3 14.4 14.5 

NDF 25.71 48 51 49.3 50.3 49.8 48.9 46.6 46.9 47.2 47.2 48 

ADF 7.26 36.7 39.7 40.8 39.6 39.2 38.3 35.9 36.1 36.2 36.2 36.9 

ADL 3.31 25.6 27.7 28.1 28 27.7 26.5 25.1 24.4 24.7 25.1 23.8 

Lignin 2.99 25.3 27.35 27.68 27.72 27.35 26.2 24.86 24.06 24.37 24.79 23.47 

Cellulose 3.96 11.1 12 12.7 11.6 11.6 11.8 10.7 11.8 11.5 11.1 13.1 

hemic 18.44 11.3 11.33 8.5 10.64 10.57 10.6 10.78 10.78 11 10.97 11.07 

NFE 71.19 71.2 70.8 71.4 66.9 66.9 66.4 70.3 68.8 66.5 66.5 67 

NFC 48.94 40.1 38.4 39.9 35.1 35.5 34.8  40.6  38.7  37  36.3 36.2  

DPC ,date press cake – MI, Moisture – DM , Dry matter – OM , Organic matter – EE ,Ether extract – CP, Crude protein – CF, Crude fiber 

– NDF ,Neutral detergent fiber – ADF ,Acid detergent fiber – ADL ,Acid detergent lignin – NFE ,Nitrogen free extract¬ – NFC ,Non-fibrous 

carbohydrate 

 

Volatile fatty acids are the ultimate product of 

microbial fermentation in the rumen and they are 

the main source of metabolizable energy for rumi-

nants (Van Soest, 1982). Although, the data of 

Table (2) showed no significant differences in total 

VAF concentrate among the different incubated 

samples after 24 h, it could be notice that DPC 

was higher total VFA's; concentrate compared to 

yellow corn by about 18.64%. This may be due to 

the higher NFC as well as the lower CF recorded 

for corn compared to DPC. Also, it is interest to 

note that supplementing DPC with urea only led to 

decrease total VFA's compared to DPC untreated 

and un supplemented by about 26.21%.         

It is agreed that ammonia plays a central role in 

the rumen nitrogen metabolism; it gives an indica-

tion of protein degradability. Ammonia concentra-

tion was increased significantly with the treatments 

that have urea and this is logical because the urea 

is highly degradable and led to fast replace of am-

monia in the rumen liquor (Chalupa, 1968).  

Concerning ammonia concentration the ensiled 

DPC with ZAD2 and urea and the supplemented 

DPC with ZAD2 and urea and DPC supplemented 

with urea recorded significant (P=0.049) increase 

in ammonia concentration compared to the control 

DPC (without any treatment), this may be due to 

effect of urea addition. On the other head, all the 

other experimental treatment recorded slightly 

higher ammonia concentration compared to DPC. 

These results may be due to the fact that ZAD 

complex contains fibrolytic enzyme and thus pro-

vides the activity of microflora, which works to 

break the urea (Togtokhbayar et al 2015). 

Results of pH value in the DPC, ZAD1 and 

ZAD2 without ensiling were lower (P < 0.05) than 

other treatments. Also, it was observed that the pH 

value was highest (P>0.05) with the ensiling treat-

ments. The pH value was increased with the ensil-

ing groups because the ensiling provides the ac-

tivity of micro flora (Beauchemin and Yang, 

2005).  
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It is interest to note that all values were out of 

the normal range, which were very low and ranged 

from 4.69 to 4.90. This may be due to the incubat-

ed samples contained high level of easy fermented 

carbohydrate NFE or NFC as well as low level of 

CP Table (1), consequently increase total VFA's 

formation and led to decrease pH values. 

 

Table 2. Effect of ensiling and/or exogenous fibro-

lytic enzyme supplementation of date press cake 

on Rumen basic parameters. 

 

 Items PH NH3 TVFA's 

Corn 4.69
e
 6.63

abc
 5.37 

DPC 4.88
ab

 4.34
e
 6.6 

E
n
s
ile

d
 D

P
C

 w
it
h
 ZAD1 4.78

bcd
 5.93

abc
 6.67 

ZAD2 4.81
bcd

 6.02
abc

 6.77 

ZAD1 + 

urea 
4.92

a
 6.89

abc
 7.1 

ZAD2 + 

urea 
4.90

a
 7.53

ab
 6.17 

Urea 4.88
ab

 5.96
abc

 6.27 

S
u
p
p
le

m
e

n
te

d
 D

P
C

 

w
it
h
 

ZAD1 4.71
e
 4.66

bc
 6.17 

ZAD2 4.72d
e
 5.83

abc
 7.1 

ZAD1 + 

urea 
4.85

abc
 6.69

abc
 6.2 

ZAD2 + 

urea 
4.87

ab
 7.74

a
 7.27 

 
4.87

ab
 7.29

ab
 4.87 

SE 0.02 0.56 0.8 

P.Value  0.0001 0.0049 0.6544 

DPC, Date press cake–SE, Standard error of mean–

TGP, Total gas production – NH3, Ammonia mmol/l – 

TVFA's, Total volatile fatty acids. 

 
Rumen degradability 

 

There were no significant differences in the 

values of DMD between the different treatments 

but the highest values (P>0.05) were recorded for 

the treatments supplemented with ZAD2 with or 

without ensiling and DPC supplemented with 

ZAD1. 

Ensiling DPC with exogenous enzyme and with 

or without urea or supplementation with the same 

treatments led to slightly improve in OM degrada-

bility except the DPC supplemented with ZAD1and 

ZAD2 which slightly decreased OM degradability 

compared to untreated DPC Table (3), more over 

the OM degradability for corn sample was higher 

than all of the other treatments. 

Also, NDF and ADF degradability for corn 

sample were significantly higher than the other 

experimental treatments. However, they had no 

significant different among the other treatments 

Table (3). 

These results may be due to the profile of the 

soluble carbohydrates in the DPC that work to in-

crease the micro flora activity (Hoover and 

Stokes, 1991). In the case of NDFD and ADFD 

have achieved the highest values with the corn 

grains because the ratio of total fiber in the corn 

grains very few compared to DPC, which gives the 

opportunity for micro flora to analyze this fiber bet-

ter. It is also noted that the low fiber ratio in corn 

grains was the indirect cause of increasing the 

OMD compared to other treatments.  

 

Table 3.  Effect of ensiling and/or exogenous fibro-

lytic enzyme supplementation of date press cake 

on rumen degradability. 

 

Items DMD OMD NDFD ADFD 

Corn 44.67 57.05a 62.49a 65.85a 

DPC 55.53 49.09bcd 33.30b 37.47b 

E
n

s
ile

d
 D

P
C

 w
it
h
 

 

ZAD1 52.99 50.36bc 33.77b 33.40b 

ZAD2 58.22 50.37bc 32.15b 38.50b 

ZAD1 + urea 57.48 53.18b 33.17b 33.80b 

ZAD2 + urea 57.63 52.63b 32.98b 35.33b 

urea 56.82 50.80bc 33.15b 37.23b 

S
u

p
p

le
m

e
n

te
d
 D

P
C

 w
it
h
 

 

ZAD1 58.5 45.81d 33.91b 36.20b 

ZAD2 57.97 48.17cd 31.70b 40.00b 

ZAD1 + urea 51.95 57.02a 28.41b 36.90b 

ZAD2 + urea 55.42 52.49b 31.60b 36.90b 

urea 55.43 49.97bc 33.35b 36.03b 

SE 3.1 4.54 2.98 2.3 

P.Value 0.165 0.0497 0.0001 0.0001 

DPC, Date press cake –SE, Standard error of mean –

DMD ,Dry Matter digestibility – NDFD ,Neutral detergent 

fiber digestibility – ADFD ,Acid detergent fiber digestibil-

ity– OMD ,Organic Matter Digestibility. 

 

Rumen gas production 
 

Gas production is a good indicator of microbial 

ferment ability, digestibility and rumen protein pro-
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duction (Salem et al 2014). The data of Table (4) 

showed that total gas production per g DM, dMD, 

NDF and ADF were significantly higher than these 

values of DPC without any treatment. Ensiling DPC 

or supplementation with or without exogenous en-

zyme and urea cause great improvement in gas 

production per g DM, which significant improve-

ment in GP/DM for the treated DPC compared to 

DPC without treatment (control) except for DPC 

ensiled or supplemented with ZAD1 and that sup-

plemented with urea similar trends were observed 

for GPNDF, ADF and OM. 

The level of total gas production in in vitro fer-

mentation depends on the composition of nutrient 

content such as (plant cell walls, starch, carbohy-

drates, protein), presence of inhibitor for gas pro-

duction (poly ethylene glycol, condensed tannins), 

the quality of diet provided to ruminant and the 

fermentation activity of micro flora in the rumen 

fluid (Kara, 2015a) and (Kara et al 2015b). It has 

been shown that exogenous fibrolytic enzymes 

could potentially improve fiber degradation through 

a hydrolytic action prior to feeding or in vitro incu-

bation (Giraldo et al 2004) and (Elghandour et al 

2013). So the insignificant improvement in the gas 

values with ZAD compared to the DPC was due to 

the presence of enzymes. The result of the GPOM 

gave another boost to explain the possibility of 

using DPC alone or with some enzymes without 

the ensiling process as an alternative to corn 

grains in ruminants feed. 

 
 

Table 4. Effect of ensiling and/or exogenous fibrolytic enzyme supplementation of date press cake on gas 

production. 

  

 items GPDM GPdMD GPOM GPNDF GPNDF GPADF GPADF 

Corn 126.13a 319.46a 112.74abc 433.50a 741.50ab 1534.16a 764.60ab 

DPC 104.97bcd 189.03b 104.93abc 214.42cd 651.04b 280.37bc 748.50ab 

E
n

s
ile

d
 D

P
C

 w
it
h

 

 

ZAD1 103.92cd 196.39ab 104.23bc 199.06d 590.84b 255.90c 767.06ab 

ZAD2 114.12abcd 196.36ab 114.81abc 226.81bcd 706.49ab 274.10bc 712.05b 

ZAD1 + urea 121.30ab 211.10ab 121.75a 235.56bc 711.37ab 298.82bc 885.65ab 

ZAD2 + urea 119.96abc 208.12ab 120.31ab 235.51bc 714.65ab 299.01bc 848.14ab 

urea 112.20abcd 197.49ab 111.68abc 222.90bcd 674.76ab 284.74bc 768.06ab 

S
u

p
p

le
m

e
n

te
d

  
 

D
P

C
 w

it
h
 

 

ZAD1 99.75d 170.42b 100.76c 211.00cd 621.55b 274.42bc 756.51ab 

ZAD2 106.13bcd 183.20b 106.87abc 222.76bcd 707.69ab 289.21bc 724.50ab 

ZAD1 + urea 120.65abc 232.58ab 121.42a 251.18b 885.19ab 327.57b 891.75a 

ZAD2 + urea 114.43abcd 207.02ab 115.29abc 238.33bc 756.90ab 310.53bc 842.51ab 

urea 106.67bcd 192.76ab 107.23abc 217.19bcd 653.14b 282.32bc 786.37ab 

SE 3.35 25.54 3.35 7.01 43.05 11.07 33.87 

P.  value 0.0001 0.0483 0.001 0.0001 0.0114 0.0001 0.0092 

DPC ,Date press cake – SE ,Standard error of mean – GPDM ,Gas Production in Dry Matter – GPdMD ,Gas Production 

in Dry Matter Digestibility – GPOM ,Gas Production in Organic Matter – GPNDF ,Gas Production in Acid detergent fiber 

– GPNDFD ,Gas Production in Neutral detergent fiber digestibility – GPADF ,Gas Production in Acid detergent fiber – 

GPADFD ,Gas Production in Acid detergent lignin digestibility. 

 

 

Efficiency of rumen microbial activity  

 

The data of Table (5) showed that metaboliza-

ble energy (ME) and short chain fatty acids 

(SCHFA) were increased (p<0.05) with corn sam-

ple more than DPC treatment, while microbial bio-

mass production (MP) and efficiency of microbial 

biomass production (EMP) were increased 

(p<0.05) with DPC treatment compared to corn 

treatment Table (6). On the other hand, ME and 

SCHFA values were not significantly different be-

tween corn treatment and DPC supplemented with 

ZAD1+U, ZAD2+U with or without ensiling and 

ZAD2 without ensiling. The significant increase in 

both MP and EMP with DPC were a logical conse-

quence of increasing TVFA, DMD and GP with the 

same treatment.  
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These results were consistent with a previous 

study of (Zadeh et al 2015) where they found that 

increase synthesis of microbial protein (MP) in 

rumen when the animal feed with different levels  

of discarded dates. 

 

Table 5. Effect of ensiling and/or exogenous fibro-

lytic enzyme supplementation of date press cake 

on estimating ruminal microbial efficiencies. 
 

 items 

ME 

(mJ/kg 

DM) 

MCP 

(mg/g 

DM) 

EMP 

 

SCHFA 

(mmol/200 

mg DM) 

Corn 4.04
a
 93.28

c
 0.49

d
 0.56

a
 

DPC 3.18
bc

 128.74
ab

 0.58
ab

 0.46
bcd

 

E
n
s
ile

d
 D

P
C

 w
it
h

 

ZAD1 2.98
c
 118.91

abc
 0.57

abc
 0.46

cd
 

ZAD2 3.02
c
 130.57

a
 0.57

abc
 0.50

abcd
 

ZAD1+ urea 3.67
abc

 120.99
abc

 0.54
bcd

 0.54
ad

 

ZAD2+ urea 3.62
abc

 123.26
ab

 0.54
bcd

 0.53
abc

 

urea 3.79
abc

 125.99
ab

 0.57
abc

 0.49
abcd

 

S
u
p
p
le

m
e
n
te

d
 

D
P

C
 w

it
h

 

 

ZAD1 3.07
c
 146.64

a
 0.62

a
 0.44

d
 

ZAD2 3.44
abc

 138.07
a
 0.61

ab
 0.47

bcd
 

ZAD1+ urea 3.95
ab

 101.07
bc

 0.49
cd

 0.53
abc

 

ZAD2+ urea 3.82
abc

 119.86
abc

 0.54
bcd

 0.50
abcd

 

urea 3.71
abc

 125.81
ab

 0.58
ab

 0.47
bcd

 

SE 0.17 5.44 0.02 0.01 

P.Value  0.0004 0.0001 <.0001 <.0001 

DPC, Date press cake – SE, Standard error of mean –

ME, Metabolizable Energy – MP, Metabolizable Protein – 

EMP, Efficiency of Microbial Biomass Production – 

SCHFA, Short Chain Fatty Acids. 

 

CONCLUSION 

 

The current in vitro study indicated that using of 

DPC, ZAD1 or ZAD2 were analogous to the results 

of corn grains. Moreover, the existence or absence 

of the ensiling process did not have a clear effect 

on rumen activity.  However, further work is rec-

ommended on the use of DPC in in vivo studies. 
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