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Abstract: To evaluate the effect of supplementing 
feedlot cattle with a multispecies fungal culture extract 
(MFE; Aspergillus flavus, Aspergillus niger, Aspergillus 
oryzae, Aspergillus terreus, Phlebia radiata, Pyricularia 
oryzae, Stropharia coronilla, Thanatephorus cucumeris, 
Trichoderma longibrachiatum, Trichoderma reesei, 
Trichoderma viride) in growth performance and carcass 
characteristics, Angus × SimAngus-crossbred steers (n 
= 14) and heifers [n = 46; body weight (BW) 344 ± 21 
kg] were used in randomized complete block design. 
Cattle were blocked by BW and housed in 4 feedlot pens 
(randomly assigned 2 pens per treatment) where a hay-
based diet was fed for 84 d (backgrounding), followed 
by a ground corn-based finishing diet. Subsequently, 
cattle were harvested upon reaching desired 12th rib 
fat thickness (2.0  cm). Diets were offered ad libitum 
and with (MFE) or without (CON) the inclusion of 
the multispecies fungal culture extract supplement. 
Steers were weighed at 28-d intervals throughout the 
experimental period and carcass data were provided 
by a USDA grader. All data were analyzed using the 
PROC MIXED procedure of SAS considering the 
fixed effect of treatment and sex, and the random ef-
fect of block and pen (block). During the 84-d period 
of the backgrounding phase, feeding MFE increased 
(P = 0.05, Table 1) the average daily gain (ADG) by 
~10%, and tended to increase (P = 0.06, Table 1) the 
dry matter intake (DMI). No differences were observed 
in the gain to feed ratio (G:F) between treatments (P 
= 0.67, Table 1). At the conclusion of the 84-d period, 
cattle fed MFE were heavier (P = 0.04, Table 1) than 
cattle in the CON treatment. In the finishing phase, no 
treatment differences were observed (P ≥ 0.36) for the 
ADG, DMI, and G:F. At the end of the experiment, 
cattle supplemented with MFE were heavier (P = 0.04, 
Table 1) than cattle in the CON treatment. The quantity 
of days on feed in the finishing diet required to reach 
harvesting target was not different (P = 0.60) among 
treatments. For the carcass characteristics, dietary in-
clusion of the MFE tended to increase the hot carcass 
weight (P = 0.10, Table 2) and increased the marbling 
score (P = 0.01, Table 2). No treatment effect was de-
tected (P ≥ 0.25, Table 2) for the dressing, longissimus 
muscle area, 12th rib fat thickness, kidney-pelvic-heart 
fat content, and yield grade. Results from this study 
suggest that dietary inclusion of a multispecies fungal 

culture extract might improve the growth performance 
of beef cattle fed forage-based diets, as well as their 
carcass characteristics after conclusion of the feedlot 
finishing phase.
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Abstract: Beef cattle are a major contributor to me-
thane (CH4) emissions. Enteric CH4 is produced by 
archaea, mostly hosted by ruminal protozoa, thus, 
changes in protozoa counts have been associated with 
CH4 production. Therefore, reliable ruminal protozoa 
count (PROT) is essential to evaluate CH4-mitigation 
strategies. Typically, PROT are done by fixation with 
methyl-green-formalin-saline solution (MFS), which re-
veals ciliate numbers but not ruminal protozoa viability 
(VIAB). The Trypan Blue Exclusion Method (TBEM) 
involves an intracellular probe that dyes the cytoplasm 
of apoptotic eukaryotic cells with membrane damage, 
but few studies report its use for PROT. Therefore, our 
objectives were to establish culture conditions to use 
the TBEM for PROT and VIAB under different diets 
(Exp. 1) and feed additives. In Exp. 1 ruminal fluid was 
collected from 4 Angus-crossbred ruminally cannu-
lated steers receiving a high-grain diet (NOYE) alone 
or supplemented with 28  g /d of a product of yeast 
fermentation (YEAST). Filtered and diluted ruminal 
fluid was incubated (39ºC, 95% CO2) with (SUB) or 
without (NOSUB) the substrate diet in three types of 
containers; 125 mL bottles (BOT), Erlenmeyer (ERL), 
or 16 × 125 mm Hungate tubes (TUB). After 8, 12, 24, 
and 48 h PROT and VIAB were determined using the 
TBEM, gas production, and CH4 concentration were 
measured. Exp. 2 involved in vitro batch culture in-
cubations with a silage-based substrate (CON), plus 
a 50:50% mix of condensed and hydrolysable tannins 
(TAN), cashew nutshell extract (CNSE), or citral (CIT) 
at 0.3, 0.02, and 0.2% of substrate DM, respectively. 
At 0 and 48 h PROT, VIAB, volatile fatty acids (VFA), 
CH4, in vitro organic matter digestibility (IVOMD), 
and gas were determined. In Exp-1, PROT and VIAB 
were greater in TUB (P = 0.01) at 24  h and in BOT 
at 48 h (P < 0.01), particularly with SUB (P < 0.01). 
Supplementation of YEAST reduced VIAB in BOT 

and TUB compared with ERL (P < 0.01). In Exp. 2, 
TAN (P < 0.01) and CIT (p 0.05) reduced PROT and 
VIAB at 24 and 48  h (P < 0.01). Additionally, TAN 
reduced gas production (P < 0.01), and IVOMD (P 
< 0.01) coinciding with previous studies reporting 
protozoa reduction. Protozoa/mL were similar to pre-
vious reports with MFS in cows (1.5 × 104) and steers 
(3.7 × 103). In both experiments, PROT and VIAB re-
ductions by YEAST, TAN and CIT coincided with a 
reduction of CH4, gas, and IVOMD. Differences in 
PROT with some studies using MFS might be associ-
ated with losses of small Entodinium during initial fil-
trations. When cultured in BOT with substrate, TBEM 
is a viable, simple, rapid, and cost-effective method-
ology to evaluate PROT and VIAB after a nutritional 
challenge. The ability to assess membrane disruptions 
associated with protozoa apoptosis in the TBEM is one 
its greatest advantages.
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