Menoufia J. Animal, Poultry & Fish Prod., Volume 8 Issue 11 (2024): 117 — 120

MENOUFIA JOURNAL OF ANIMAL, POULTRY AND
FISH PRODUCTION

https://mjapfp.journals.ekb.eq/

Title of Thesis : Effect of Yeast Extract on In-vitro Degradation of Low Quality Roughages
Name of Applicant : Asmaa Nasser Abdul Raouf Khalifa

Department : Animal Production

Field of study : Animal Production

Scientific Degree : M. Sc.

Date of Conferment: Dec. 11, 2024

Supervision Committee:
- Dr. K. M. Abdel-Rahman:  Prof. of Animal Nutrition, Fac. of Agric., Menoufia Univ.
- Dr. B. M. Ahmed . Prof. of Animal Nutrition, Fac. of Agric., Menoufia Univ.

SUMMARY AND CONCLUSION

This study was conducted at Al-Rahep farm and the nutrition laboratory at the Animal Production
Department, Faculty of Agriculture, Menoufia University (Shebin EI-Kom), to investigate the effect of
yeast extract on the degradation of low-quality roughage, digestibility, rumen fermentation, blood criteria,
and immunity status of Barki sheep.

Commercial dry yeast products (EGYBELG®, LA ROYALE Instant dry yeast, manufactured by
Egyptian Belgian Co. Egypt) prepared for yeast extract (YE). Viable yeast cell concentration was 2.44 x
1011 CFU/g yeast product. The yeast extract was prepared and checked for enzyme activity. Tested
grounded roughages, including rice straw (RS), corn cops (CC), corn stover (CS), and wheat straw (WS)
supplemented with three levels of YE; the 1st: without yeast extract (YEO), 2 g yeast extract /kg DM
(YEL1) and 4 g yeast extract /kg DM (YEL2) were used in an in-vitro digestibility trial. The in-vitro
study revealed that RS supplemented with yeast extract at 4g/kg DM (YELZ2) recorded the highest in-vitro
dry matter, organic matter, and crude protein digestibility (IVDMD, IVOMD, and IVCPD) values. To
clarify the results of the in-vitro study, a digestibility trial was designed on 15 Barki rams (five
rams/group). Three rations were prepared with the same roughage: concentrate ratio of 30:70%; Ration 1
(RSR):70% concentrate feed mixture (CFM) + 30% rice straw (control negative). Ration 2 (YER): control
negative ration supplemented with 4 g YE/kg DM. Ration 3 (CHR): 70%CFM + 30% clover hay (control
positive).

The obtained results showed that:

1- The in-vitro study revealed that RS supplemented with yeast extract at level 4g/kg DM (YEL2)
recorded the highest IVDMD, IVOMD, and IVCPD values compared with WS, CS, and CC. The
interaction between roughage type and yeast extract was insignificant.

2- The in-vivo study indicated that YE tended to significantly (P<0.05) increase DM, CP, CF, EE, and
NFE digestibility compared with the negative control group (RSR). However, the positive control
group (CHR) recorded a higher significant (P<0.01) digestion coefficient of DM and CF (65.76 and
60.16) compared to the yeast extract group (YER) being 60.75 and 59.51 for respective values.
Otherwise, differences between CHR and YER were insignificant for CP, EE, and NFE digestibility
(62.55, 60.35, and 65.98 vs. 61.98, 60.50, and 65.46).

3- Yeast extract led to a significant (P<0. 01) improvement in TDN by about 5% compared to negative
control. Values of DCP followed a similar trend of TDN being significantly increased (P<0.01) in
positive control and yeast extract groups compared with the negative control group (7.79, 7.53, and
6.16, respectively).
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4- Yeast extract supplementation increased (P<0. 01) DCP by more than 22% (from 6.16 to 7.53%)
compared with negative control. The differences between the CHR and YER groups were
insignificant for TDN and DCP values.

5- Yeast extract improved the nitrogen balance (NB) by 22.8% compared with the negative control
(URSR). However, the positive control group (CHR) recorded the highest NB value; the yeast extract
group (YER) was intermediate.

6- Rumen pH values were low before feeding and increased after feeding to reach the highest value at
2hr and then decreased at 4hr. At two hr. after feeding, pH values were high for the negative control
being 6.91; it decreased to 6.68 and 6.80 for yeast extract and positive control groups (YER and
CHR), respectively, with no significant differences between negative control and CHR, they were
significantly (P<0.05) higher than YER.

7- Yeast extract caused a significant increase (P= 0.001) in VFA concentration compared to the
negative control (URRS). At two hr. post feeding, the average concentration of VFA was higher in
YER (18.63 meq/ dl) followed by CHR (18.39 meg/ dl) with no significant differences, the lowest
VFA was reported for negative control (17.63 meq/ dl). Rumen VFA reported the highest values at
four hr. for the positive control (CHR) followed by YER, then negative control (RSR), were 20.65,
20.23, and 19.98, respectively.

8- Rumen ammonia-nitrogen increased and peaked at 4 hours of post-feeding. At 2 hours post feeding,
the highest NHs-N was reported for sheep fed YER (13.75mg/dl) followed by those fed CHR
(13.57mg/dl) with no significant differences, then those on control (12.56 mg/dl), which were
significantly (P <0.001) lower than YER and CHR rations. At four hours after feeding, NH3-N values
were significantly (P= 0.001) higher, with CHR followed by YER, then the control negative group
being 15.78, 15.11, and 14.57, respectively.

9- Data showed significant (P<0.05) differences among the experimental groups for serum total protein
(TP) and albumin (Alb), thus indicating more availability of nitrogen at the tissue level. Globulin
(Glu) concentrations were insignificant. YER recorded the highest values for total protein and
albumin (7.53 and 4.26), being higher significant (P<0.05) than those for CHR (7.14 and 4.18) and
control (6.27 and 3.50) for respective values. Differences were insignificant among the YER and
CHR groups. The average total protein ranged from 6.27 to 7.53 g/dl versus 3.50 to 4.26 g/dl for
albumin and 2.77 to 3.27 g/dl for globulin.

10-The serum AST, ALT, urea, and creatinine values were insignificant as affected by yeast extract
supplementation.

11-The concentrations of hematological blood parameters of the experimental groups did not show
significant differences due to the lambs being fed ration supplemented with yeast extract.

12-Yeast extract did not significantly influence immunoglobulin A, immunoglobulin G, and interleukin
2 within normal ranges, indicating that YE had no detrimental effect on immune parameters.

Yeast extract enhances IVDMD, IVOMD, and IVCPD of inferior roughages. Supplementation of
yeast extract at a level of 4g/kg DM in Barki sheep rations may significantly enhance in vivo digestibility,
nutritional value, nitrogen balance, serum total protein, and albumin. All hematological and biochemical
blood parameters were within the normative range for ovine blood characteristics, with no detrimental
impact on hepatic and renal functions, nor on immune status, attributable to yeast extract
supplementation. It can be concluded that yeast extract supplementation at level 4g/kg DM more
effectively improved the nutritive value of low-quality roughages and positively affected animal
performance. Further studies are still needed to investigate different extract methods and higher levels of
yeast extract supplementation.
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