Effect of Aspergillus oryzae Fermentation Extract (Amaferm®)

on In Vitro Fiber Degradation!

ABSTRACT

The influence of Aspergilius oryzae
fermentation extract (Amaferm®) on
virro fiber degradation was determined
by incubaung eight ground fibrous feed-
stuffs with rumen fluid and buffer tnocu-
lum Amaferm® was added at 0, 4, 8, or
12 g/ of fermentauon muxture Both
NDF and ADF degradabilities were de-
termined after 96 h of incubation Addi-
uon of extract had no effect on NDF or
ADF degradability of pure cellulose, low
endophyte fescue, wheat straw, com si-
lage., or praine hay Additon of
Amaferm® at .8 or 12 g/l increased
NDF and ADF degradauons of
bromegrass hay and alfalfa hay, its addi-
tion at 4 or .B g/L, but not at 12 g/L,
increased NDF and ADF degradation of
high endophyte fescue hay In a second
set of 1n vitro fermentations, selective
anumicrobials (perucillin, streptomycin,
and cycloheximide) were used to assess
the influence of Amaferm® on vanous
mucrobial groups The enhanced fiber
degradauon by Amaferm® was attnibuted
to 1ts sumulaton of bactenal activity
because its addiuon to whole rumen fluid
without or with cycloheximide increased
fiber digestion. In contrast, addinon of
Amaferm® to the whole rumen fluid plus
penicillin  and streptomycin treatment
had no effect on fiber degradaton, sug-
gesting that fungal or protozoal acuvity
was not affected by treatment. In conclu-
sion, Amaferm® increased fiber digesu-
bility of certain feedstuffs, and the in-
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INTRODUCTICN

Considerable efforts have been devoted to
manipulating the rumen environment with the
goal of improving ruminant production. The
result of these efforts 1s a wide range of feed
addiuves that are capable of influencing some
component of rumen metabelism. Ruminants
are unique tn their ability to utihze fiber and,
therefore, should be managed for maximum
fiber degradation (22). Research (14, 25) has
mdicated that some microbial feed addiuves
may increase the nutriuve value of feedstuffs
by mcreasing the digestuon of dietary fiber

One of several microbial feed additives
commercially avalable 15 Amaferm® (Bio-
Zyme Inc., St Joseph, MO), a fermentation
extract of a specific Aspergillus oryzae mold
(AFE) The addiuon of AFE increased digesu-
bility of DM, fiber, and CP in vivo (8, 25) and
in vitro (6). Additionally, AFE supplementa-
uon increased rumen microbial activity in vitro
and 1n vivo, as evidenced by increased VFA
concentration and numbers of bacteria, particu-
larly fiber-digesting groups (4, 6). The in-
creased microbial activity and rate of fiber
digestion in cows supplemented with AFE
sometimes were associated with improved cow
performance, such as hugher milk production
(9. 11, 23). However, production responses
were not always found, and they seem to be
diet-dependent (9)

Little work has been done on the effect of
AFE on the rumen populations of cihiated pro-
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FERMENTATION EXTRACT AND IN VITRO FIBER DEGRADATION

tozoa and fungi (6, 24) The fungal population
has high fiber-digesting ability and may con-
tnbute to overall fiber digestibility (1) The
cil:ated protozoal population preys on bactena,
therefore, if AFE were to mhibnt the aliated
protozoal population, 1t may partially account
for increased bacienal numbers. Cur objectives
were (o determine the influence of AFE on n
vitro fiber degradation of certain feedstuffs and
to use selecuve antimicrobial compounds to
assess the effect of AFE on various microbal
groups.

MATERIALS AND METHODS

In wvitro baich culture fermentauons with
mixed rumen microorgamsm were used to de-
termine the influence of AFE on fiber degrada-
tuons. Rumen flmd was collected from a
rumen-cannulated Holstein steer fed an alfalfa
hay and concentrate diet (88 20) Rumen con-
tents were squeezed through four layers of
cheesecloth nto an amtight container and
transported 1o the laboratory The strained ru-
men flud was mcubated for 30 mun at 39°C.
Feed particles that rose to the top were re-
moved by vacuum. Strained rumen flud was
used 1 the preparation of noculum, McDou-
gall’s buffer (15) was diluted using a 1 2 ratio
Inoculum (30 ml) was transferred to 50-ml
centrifuge tubes contaimng .5 g of subsirate.
Substrates  tested included alfalfa hay
(Medicago sativa), bromegrass hay (Bromus
inermis), high and low endophyte fescue
(Festuca arundinacea), pure cellulose (What-
man cellulose powder, Whatman Lab Sales
Lid., Hillsboro, OR), wheat straw (Triticum
aestivum), com silage (Zea mays indentata).
and prairic hay [predominantly big bluestem
(Andropogon gerardn), Iittle bluestem (An-
dropogon scoparius), and Indiangrass (Sor-
ghastrum nusans)). Feedstuffs were ground to
pass a 1-mm screen using a Cyclotec mill
(Tecator, Inc., Herndon, VA). The AFE was
added at 0, 4, 8, or 12 g/L. of fermentation
mixture. Tubes were capped with rubber stop-
pers equipped with one-way Bunscn valves,
incubated at 39°C and voriexed three himes
daily Samples were removed at 0 and 96 h for
NDF and ADF determinations (7, 20) Degra-
dation was calculated as the amount of NDF or
ADF that disappeared dunng the fermentation
relative to the imtial concentration after cor-
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recung for residues 1n the inoculum Fermenta-
tions were set up in inplicate, and the expen-
ment was rephcated three times

The substrates (alfalfa hay, bromegrass hay,
and high endophyte fescue) that showed a
positive response (increased NDF and ADF
degradation) with AFE addition were used to
agsess the influence of AFE on bacterial, fun-
gal, or protozoal contnbution to 1n witro fiber
degradation. The following anumicrobial com-
pounds (Sigma Chenucal Co, St. Louis, MO)
were added to the fermentation to select for the
desired microbial populauon: 2000 U/ml of
pentctilin G {1600 U/mg, dissolved i H;O),
150 U/ml of streptomycin sulfaie (650 U/mg,
dissolved 1n H;0) to inhibit bactena, and .5
mg/ml of cycloheximide (dissolved in metha-
nol) to inhibit fung and, possibly, protozoa
{26). Tubes receiving no antibrotic or only one
antibtotic received methanol 10 equal the
highest amount used. The following treatments
were used for each substrate 1) substrate,
buffer. and AFE, 2) substrate, buffer, and
whole umen flud (WRF), 3) substrate,
buffer, WRF, and AFE, 4) substrate, buffer,
WRF, and anufungal compound; 5) substrate,
buffer, WRF, and anubactenal compounds; 6)
substrate, buffer, WRF, and antibactenal and
antifungal compounds; 7) substrate, buffer,
WRF, AFE, and antibacierial compounds; 8)
substrate, buffer, WRF, AFE, and anufungal
compound; 9) substrate, buffer, WRF, AFE,
antibactennal compounds, and antifungal com-
pound (negative control) Tubes were capped
with rubber stoppers equipped with one-way
Bunsen valves. incubaied at 39°C, and vor-
texed three tmes daily. Samples were removed
at 0 and 96 h for NDF and ADF determina-
uons (7, 20). Degradation was calculated as
the amount of NDF or ADF that disappeared
during the fermentation relative to the imual
concentration after correction for residues 1n
the noculum, antimicrobial compounds, and
AFE supplement. Fermentations were set up in
tnphcate, and the expenment was replicated
three times All data were analyzed using the
general hinear models procedure of SAS (21)
In Expeniment 1, effects included in the model
were level of AFE (0, 4, 8, or 12 g/L),
replication and AFE level x replication interac-
tion The cffect of AFE was tested with level x
replication as the error term. Data from Experi-
ment 2 were analyzed as a spht-plot design.
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TABLE 1 Effect of Amaferm® supplementation on 1 vitro NDF and ADF degradahilinies !

High Low
endo- endo-
Alfalfa Bromegrass Com phyte phyte Prune  Wheat
hay hay Cellulose silage fescue  fescue  hay straw
NDF Content of feedstuff, % 53 69 o8 59 Tl 68 70 9
% of NDF Digested by
Control K5 527 582 625 59 1b 524 540 383
Amaferm?®
4 g 4020 56 Sab 5654 608 6500 526 518 39
8 gL 420 5160 558 640 6520 540 515 363
12 gL 429 SR 571 619 61 3 528 528 352
SE | 5 6 9 7 7 6 4
ADF Conten of feedsruff, % 38 43 94 29 41 40 49 54
% of ADF Digested by
Control 2500 28 &b 404 233 305 o4 261 259
Amaferm®
4 gL 277 3 95 253 342 279 266 237
8§ gl 27 9ab ns 420 250 e 292 271 231
12 gL 2800 nn 412 248 31 2 303 283 252
SE 6 6 ] 7 7 6 8 7

12Column means within cach feedstuff wuh different superscnpts differ (P < 1)

Whole plot tested for diffcrences of level of
AFE and replication and interactions between
AFE and replication; AFE x rephcation was
the whole-plot error term. The subplot model
tested for differences between treatments (an-
umicrobial compounds) and interactions be-
tween AFE and treatments The residual error
served as the error term for the subplot. Least
squares means were separated using the pro-
tected least significant differences test when
significant AFE or AFE X treatment effects
were detected Significance was declared at P
< .l

RESULYS AND DISCUSSION

Addition of AFE had no effect on NDF or
ADF degradation of pure cellulose, comn si-
lage, low endophyte fescue, praine hay, and
wheat straw. The imual rate of degradation
may have increased, but the overall degrada-
tion remamned the same between control and
AFE-treated fermentauon (5, 6). However,
AFE addition stimulated NDF and ADF degra-
dauons of alfalfa, bromegrass, and high endo-
phyte fescue hay (Table 1). For alfalfa hay,
NDF degradauon was higher at .8 and 1.2 g/L,
and ADF degradation was hugher at 1 2 g/L. of
AFE than the control For bromegrass hay,
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NDF and ADF degradations were higher at .8
and 12 g/L of AFE than the control For high
endophyte fescue, NDF and ADF degradations
were tugher at .4 and .8 g/L, but not at 1.2 g/L.,
of AFE (Table 1). Therefore, the influence of
AFE on 1n vitro fiber degradability appears to
depend on forage type; the reason for this
variaton is not known Gomez-Alarcon et al
(8) reported that AFE increased the rate of in
situ rumen fermentation of alfalfa hay, but not
of sorghum grain or wheat straw. Why AFE
stmulated degradability of lugh, but not low,
endophyte fescue 15 not clear. However, the in
vitro fermentation was not designed for direct
companson of high and low endophyte fescue
hays.

In the second set of 1n vitro fermentations,
only alfalfa, bromegrass, and high endophyte
fescue hay substrates were tested with selective
antumicrobial compounds Overall, the extents
of NDF and ADF degradation (Tables 2 and 3)
were similar for the WRF (enture mucrob:al
population) or WRF plus cycloheximide (bac-
tenal population) treatments Fermentations
treated with penicillin plus streptomyein (fun-
gal population) had lower NDF and ADF
degradations than treatments with WRF or
WRF plus cyclobeximide, which agrees with
Windham and Akin (26), who reported that
bactenial activity was responsible for a sigmfi-
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cant portion of fiber degradaton However,
fungal activity alone was responsible for 25 1o
33% of the NDF and 13 10 18% of the ADF
degradabilities. This response may not reflect
actual fungal contribution to fiber degradation
because colonization of forages by fung (as
determmed by sporangial counts on leaf
blades) was substantially greater when bac-
tenal activity was inhibited by antibactenal
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compounds, suggesting a possible biological
interaction between fung: and bactena (2) An-
tibactenial and antifungal compounds (penicil-
hn plus streptomycin plus cycloheximide) did
not completely inhibit microbal activity (nega-
uve control), NDF and ADF degradatons
ranged from O to 4% (Tables 2 and 3). The
protozoal population may have becn respons:-
ble for this small digesuon, becanse some spe-

TABLE 2 Effect of Amaferm® supplementanon on in vitro NDF degradability

Substrate
High
Alfalfa Bromegrass endophyte
hay hay fescue hay
NDF Content in feedstuff, % 532 693 710
% of NDF Thgeuted by
Bactena, fung:, and protozoa
Whole rumen flud (WRF)
Amaferm®
o gL kr g 54 6008
4 gL 4220 56 g 643
B gL 423 60 3k 65 50
12 gL 4300 61 5¢ o2
SE 5 6 6
Bactera (WRF plus  cycloheximude)
Amaferm®
0L N2 50 80 5700
AL g 5590 624
3L 376 56 1® 6490
12 gL ki Jr L) 56 3b S
SE 4 5 6
Fungs and protozoa
, pemucillin, and streptomycin)
Amaferm®
0 gL 254 300 3s
4 gL 281 289 s
8 gL 257 250 322
12 L 288 275 324
SE ] 9 11
Negsuve control
(WRF, pemcilhn, streptomycin, and
cyclohexirmde)
Amaferm® ’2 0 o
0
4”:11. 40 0 37
s gl 35 kY. ]
12 gL 28 30 23
SE 3 2 2
Amaferm® alone
Amaferm®
ogL 0 0 o
4 gL <l <l <1
gl <l <l <l
12 gL <l <l <l

sbsColumn means within cach treatment with different superscnpts differ (P < .1)
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cies, parucularly holotrichs, are not 1otally 1n-
hibited by cycloheximide (26) However.
holotrichs are more likely involved in the
degradation of the more soluble carbohydrate
components of the feed

Addiuon of AFE to WRF fermentaton in-
creased NDF and ADF degradaton of
bromegrass and aifalfa hays (Tables 2 and 3)
The increase ranged from 7 to 12% and from
12 to 15% for NDF and ADF degradauon,

BEHARKA AND NAGARAJA

respectively (Figure 1). Additionally, AFE at
4 or 8 /L, but not at 1 2 g/L, increased NDF
and ADF degradauon of high endophyte fes-
cue (Tables 2 and 3) Marun and Nisbet (13)
reported that 4 g/L of AFE increased NDF and
ADF digestion of bermudagrass, but 1.0 g/L.
AFE was detnmental Gomez-Alarcon et al.
(9) reported increased digesubility of fiber 1n
the rumen and total digestve tract of cows
receiving AFE The AFE dose used in our in

TABLE 3 Effect of Amaferm® supplementanon on i vitro ADF degradabiuny

Substrate
High
Alfaifa Bromegrass endophyte
hay hay fescue hay
ADF Content 1n feedstuff, % s 426 411
% of ADF Dngested by
Bactena, fungl. and protozoa
Whole rumen flud (WRF)
Amaferm®
0 g 25 29.40 ok
A gl 287 330 L
8 gL 28 8 g M3
12 gL 289 343 30.2v
SE 4 6 5
Bactena (WRF plus cyclohexmmide)
Amaferm®
o gL 24 |b 2680 290
4 g 28 5 e 24
8 gL 272% 2 33
12 gL 276 ok 292>
SE 3 2 3
Fungi and protozoa (WRF, pemallin, and
streptomycin)
Amaferm®
0 gl i35 151 168
4 gl 139 168 180
8 gl 140 157 172
12 gL 143 143 159
SE 5 & 7
Negauve control (WRF, penicillin, streptomycin,
and cycloheximde)
Amaferm®
0glL 12 0 0
4 gL 10 0 15
8 gL 5 6 s
12 gL 0 [ 13
SE 1 1 2
Amaferm® alone
Amaferm®
0gL o 0 0
4 gL 9 | <l <l
8 gL <l < <l
12 gL <l <l <l

sdColumn means withm cach freatment with different superscnpts differ (P < 1)

Joumal of Dairy Science Vol 76, No 3, 1993
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Figure 1, The mean percentage of increase in NDF and
ADF degradauon with supplementation of 4, 8,0r12 g/L
of Amaferm® fermentation muxture for alfalfa and
bromegrass hay substrates and 4 or 8 g/L. of Amaferm?®
for high endophyte fescue hay substrate

vitro study was similar to that used by Martin
and Nisbet (13) However, these doses are
higher (four- to eightfold) than the current
recommended dose of 2 to 6 g/d per animal in
production rumirnant dicts. The rumen 1nocu-
lum for our in vitro fermentations was from a
steer that was not fed AFE These data agree
with results of Gomez-Alarcon et al (8), but
not with those of Arambel et al. (3), whe
reported that, in order to demonstrate an AFE
effect, the rumen inoculum had to be from
animals adapted to AFE.

The addition of .4, 8, or 1 2 g/LL AFE 10 the
WRF plus cycloheximde (hactena) treatment
sncreased NDF and ADF degradation of alfalfa
and bromegrass hays, and addiion of 4 or 8
g/L of AFE mcreased NDF and ADF degrada-
tion of high endophyte fescue (Tables 2 and 3)

B17

Addition of AFE 1o the WRF plus penicillin
plus streptomycin treatment had no effect on
NDF or ADF degradation, which suggests that
AFE had no effect on fungal or protozoal
activity Frumholtz et al, {6) reported that the
protozoal population decreased with the add:-
uon of AFE to the rumen simulator fermenter
(Rusitec®). However, the protozoal populaton
i Rusitec® 15 ofien lower and less stable than
that 1n vivo (10). Addinonally, AFE had no
effect on the growth of pure cultures of rumen
fung: Neocallimastix frontalis, Neocallimastix
patriciarum, and Piromonas commums (17)
Therefore, the enhanced fiber degradation by
AFE was aitnbutable to its stimulation of bac-
tenal activity. However, interacuons between
fungr and bactena may enhance the fibrolytic
acuvity of fungi (16) and may be the reason
for the trend (P = .14) for higher NDF diges-
tion with WRF than with WRF plus c¢yclohexi-
mide for the alfalfa hay and bromehay sub-
strates (Table 2).

The AFE contains few lhive cells {17) and
likely could not have grown in the in witro
conditions provided. However, A oryzae pos-
sesses a wide range of enzymauc activilies
(19), including carboxymethycellulase activity
(12), which could have facilitated fiber diges-
tion. Addition of AFE alone (buffer without
WRF) did not degrade any of the substrates
provided. Therefore, the effect of AFE on fiber
degradatron was mediated through bacteral ac-
tivity in the rumen The AFE increased total
anaerobic and cellulolytic bactenal numbers 1n
viro and in vivo (6, 25) Also, Beharka et al
(4) reported that calves supplemented with
AFE had higher counts of fiber-digesting ru-
men bactena than unsupplemented calves The
reasons for bacterial sumulation by AFE in-
clude rumen pH stabilization (6). enhanced
nuinent uptake (18), and provision of some
unknown growth factors (13).

CONCLUSIONS

The AFE appeared to sumulate NDF and
ADF degradation of certain feedstuffs, includ-
ing both legumes and grasses This increase in
degradability appeared to be a consequence of
sttmulation of bacterial activity and not of
fungai or protozoal activities.
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#54  EFFECTS OF Aspergillus oryzae EXTRACT (AMAFERM) ON RUMINAL
FIBROLYTIC BACTERIA AND IN VITRO FIBER DEGRADATION. A.A. Beharka*

and T.G. Nagaraja, Dept. of Animal Sci., Kansas State University, Manhattan, Kansas
66506 (613-532-5654)

The effect of Amaferm on growth of pure cultures of ruminal cellulolytic, hemicellulolytc
and pectinolytic bacteria (Fibrobacter succinogenes, Butyrivibrio fibrisolvens,
Eubacterium cellulosolvens, Ruminococcus flavefaciens, R. albus, Prevotella (Bacteroides)
ruminicola, and Lachnospira multiparus) was determined. Bacteria were grown in
anaerobic, complete carbohydrate rumen fluid medium with filter-sterilized Amaferm at 0, 2
or 5% of the medium. The medium was inoculated with late-log-phase culture and growth
was monitored by measuring absorbance. The addition of Amaferm to the medium
increased (P<.1) the specific growth rate of Ruminococcus albus (.71 vs .61) and
Fibrobacter succinogenes (.35 vs .26). Amaferm had no effect on growth of other
fibrolytic bacteria. Selective antimicrobial compounds (penicillin, streptomycin, and
cycloheximide) were used to assess the influence or Amaferm on bacterial and fungal
contributions to in vitro fiber degradation. A variety of ground, fibrous substrates (0.5g)
were incubated with ruminal fluid inoculum (1:2 ruminal fluid to buffer). Amaferm was
added at 0, .4, .8 or 1.2 g/l. NDF and ADF digestibilities were determined after 96 h
incubation. Addition of Amaferm increased (P<.l) NDF and ADF digestion of brome, and
alfalfa hay. Amaferm addition at .4 or .8 g/1, and not 1.2 g/1, increased NDF and ADF
digestion of high endophyte fescue. The enhanced fiber degradation by Amaferm was
attributed to its sumulation of bacterial activity Amaferm did not appear to stimulate fungal
activity. Addition of Amaferm had no effect on NDF or ADF digestion of pure cellulose,
low endophyte fescue, wheat straw, corn silage and prairie hay. In conclusion, Amaferm
appears to stimulate NDF and ADF digestibility of certain feedstuffs and this increase in
digestibility maybe a consequence of growth stimulation of some fibrolytic bacteria.



INTRODUCTION

1. Amaferm supplementation has been reported to:
- increase fiber digestibility.
- increase total and fibrolytic bacterial numbers.
- increase VFA concentration.

2. It has been proposed that Amaferm supplementation may increase the nutritive
value of feedstuffs by increasing the digestion of dietary fiber.

3. Little work has been done to determine which fibrolytic bacteria are being
stimulated.

4. The effect of Amaferm on the ruminal protozeoa and fungi populations is
unknown.
- The fungal population has been shown to have high fiber digesting ability.
- Inhibition of the protozoa population which can prey on bacteria may

account for increased bacterial numbers.

OBJECTIVE
To determine the effect of Amaferm on the growth rate of selected pure cultures of
ruminal bacteria, with and without antimicrobial compounds and on the extent of

degradation of forage components by the different microbial populations.



PROCEDURES

A. THE EFFECT OF AMAFERM ON BACTERIAL GROWTH

1.

2.
3.

Pure cultures of ruminal bacteria were grown in anaerobic, complete
carbohydrate rumen fluid medium with filter sterilized Amaferm at 0, 2 or 5%
of the medium.

The medium was inoculated with a late-log-phase culture.

Growth was monitored by measuring absorbance.

B. THE INFLUENCE OF AMAFERM ON BACTERIAL AND FUNGAL CONTRIBUTION
TO IN VITRO FIBER DEGRADATION

1.

A variety of ground fibrous substrates (alfalfa hay, brome hay, high and low
endophyte fescue hay, pure cellulose, wheat straw, corn silage and prairie
hay (0.5g) were incubated with ruminal fluid inoculum (1:2 rumen fluid to

bufter).

. Amaferm was added at 0, 4, 8 or 1.2 g/l.

. Selective antimicrobial compounds were added: penicillin G (P)

streptomycin sulfate (S) and cycloheximide (C).

. Treatements were as follows (in triplicate):

a. substrate + buffer (B)
b. substrate + rumen fluid (RF) + B

substrate + RF + B + Amaferm

a o

substrate + B + Amaferm

e. substrate + RF+B+P+S

f. substrate + RF + B + P + S + Amaferm

g. substrate + RF+ B + C

h. substrate + RF + B + C + Amaferm

i. substrate+ RF+B+P+S+C

j- substrate+ RF+B + P + S + C + Amaferm

NDF and ADF digestibilities were determined after 96 H.



EFFECT OF AMAFERM ON BACTERIAL

SPECIFIC GROWTH RATE

P e
h BACTERIAL CULTURE Effect of !
i Amaferm |{
I Re——e— u—— :—_—_‘:Il
}l Anaerovibrio lipolytica 0 I
| ]
I Bacteroides amylophilus 0 |:
I
|: Bacteroides (Prevotella) ruminicola 0 ]||
H Bifidobacterium globosum 0 I:
| Butyrivibrio fibrisolvens 0 il
I
I Eubacterium cellulosolvens 0 :
“ Fibrobacter succinogenes + ‘
H Fusobacterium biotype A 0 |
|| Fusobacterium biotype B | 0 |%
H Lachnospira multiparus ! o ‘%
:: Lactobacillus vitulinus | 0 |
[ |
| Lactobacillus ruminis 0
|| | j,l
:I Megasphaera elsdenii I + {
T
|I Ruminocaccus albus | + ]%
}I Ruminococcus flavefacians 0 I
|
I} Streptococcus bovis ! 0 I
| |
|; Selenomonas ruminantium ] + H
| Veillonella alcalescens Ir 0 I




Effect Of Amaferm Supplementation On In Vitro NDF
Digestion With Antimicrobial Compounds.

. FEEDSTUFF
alfalfa brome fescue

% NDF in feedstuff 53.2 69.3 71.0
% NDF digested by:
1. bacteria + fungi + protozoa

(whole rumen fluid, WRF)

no Amaferm 37.8° 55.4° 60.0

AO=1.2¢g/ 43.0° 61.5° 59.0
2. bacteria (WRF + C)

no Amaferm 32.12 50.8° 57.0

AD=1.2g/ 39.2° 56.3° 55.2
3. fungi & protozoa (WRF +

penicillin & streptomycin)

no Amaferm 25.4 30.0 31.8

AO=1.24g/ 28.8 275 32,4
4. negative control

(WRF+P+S+C)

no Amaferm 3.2 0 0

AO=124gl 2.8 3 2.3
5. Amaferm alone (no RF)

no Amaferm 0 0 0

AO=12g/ <1 <1 <1

= Means down a column with different superscripts differ (P<.1).
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Effect of Amaferm on the specific growth

rate of Ruminococcus albus. Lines with
uncommon superscripts differ (P«.1).
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Effect of Amaferm on the specific growth

rate of Selenomonas ruminantium. Lines
with uncommon superscripts differ (P<.1)
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Effect of Amaferm on the specific growth

rate of Fibrobacter succinogenes. Lines
with uncommon superscripts differ (P<1)

0.8 "
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ABSORBANCE

0.8
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0.2

Effect of Amaferm on the growth rate

of Prevotella (Bacteroides) ruminicola.
No treatment effect (P>.1).

5% Amaferm

1 <= control

1

10
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TIME (hours)



SUMMARY

1. The addition of Amaferm to the growth medium increased (P<.1) the growth rate
of the fibrolytic bacteria Ruminococcus albus (.71 vs .61) and Fibrobacter

succinogens (.35 vs .26).
2. Amaferm had no effect on growth of other fibrolytic bacteria.

3. Additionally, Amaferm supplementation increased the growth rate of
Megasphaera elsdenii (.44 vs .33) and some strains of Selenomonas

ruminantium (.77 vs .67).

4. Amaferm increased (P<.1) NDF and ADF digestion of brome and alfalfa hay.
Amaterm addition at .4 or .8 g/l and not 1.2 g/l increased NDF and ADF digestion

of high endophyte fescue hay.

5. The enhanced fiber degradation by Amaferm was attributed to its stimulation of

bacterial activity. Amaferm did not appear to stimulate fungal activity.

6. Addition of Amaferm had no effect on NDF or ADF digestion of pure cellulose,

low endophyte fescue hay, wheat straw, corn silage and prairie hay.

In conclusion, Amaferm appears to stimulate NDF and ADF
digestibility of only certain feedstuifs, and this increase in
digestibility may be a consequence of growth stimulation of some
fibrolytic bacteria.



TRIAL SUMMARY

A.A. Beharka and T.G. Nagaraja, Kansas State Universily
Jj- Dairy Science. 1993, 76:812-818

EFFECT OF ASPERGILLUS ORYZAE FERMENTATION
EXTRACT (AMAFERM) ON IN VITRO FIBER DEGREDATION

« AMAFERM was added at levels of 0, 0.4, 0.8 or 1.2 gm/L to the fermentation
mixture containing one of 8 ground fiberous feedstuffs.

 NDF and ADF degradabilities were determined after a 96 hour incubation.

« AMAFERM increased NDF and ADF degredations of bromegrass hay, alfalfa
hay and high endophyte fescue hay.

» The enhanced fiber degredation by AMAFERM is attributed to its stimulation of
bacterial activity.

* AMAFERM alone has no effect on fiber digestion.

Etfect of Aspergillus oryzae Extract (AMAFERM)
on In Vitro Fiber Degradation

= NDF
1 2.4 1 2_1 -
g I 11
g 7.5 8.2 '
=
S —
e
Alfalfa Hay _émass Hay Fescue Hay

Supplemented with 0.4, 0.8 or 1.2 g/ of AMAFERM.

Alfalfa significantly better at all levels at P< 10

Bromegrass significantly better at 0.8 and 1.2 levels at P<.10

High endophyte fescua significantly better at 0.4 and 0 8 levels at P<.10.



