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Effects of Yeast (Saccharomyces cerevisiae) fermented-cassava chip
protein (YEFECAP) on Prepartum Intake and Postpartum Intake and
Milk Production of Holstein Fresian crossbred dairy cows

C. Promkot' M. Wanapat® and J. Mansathit’
' Animal health science, Faculty of Agro-industrial Technology, Rajamangala University
of Technology Isan, Kalasin Campus, 4600, Kalasin, Thailand
? Tropical Feed Resources Research and Development Center, Department of Animal Science,
Faculty of Agriculture, Khon Kaen University, 40002, Khon Kaen, Thailand
3 Animal Science, F aculty of Natural resources Rajamangala University of Technology
Isan, Skon Nakhon Campus, 47160, Skon Nakhon Thailand

ABSTRACT

The objective of this study was to evaluate effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) on pre- and postpartum intake and milk production
of dairy cattle. Thirty two Holstein Frisian crossbred dairy heifers and cows (16 heifers
and 16 cows) were assigned to two treatments at 14 d before calving thought 60 d
postpartum. The experimental treatment was concentrate feed with or without
YEFECAP. Cattle were fed rice straw (prepartum) and urea treated rice straw
(postpartum) as main roughage. Pre-partum cattle were fed concentrate (1.3 %BW) and
roughage (ad lib) separately while postpartum cattle were fed total mixed ration (TMR)
(ad lib) with concentrate to roughage ratio at 70:30. During prepartum period, dry matter
intake was not significantly different among treatments. However,crude protein
digestibility of the YEFECAP diet was higher (P<0.05) than that in diet without
YEFECAP. Dry matter and NDF digestibility in prepartum cattle tended to be higher in
diet with YEFECAP than without YEFECAP. Body condition score at calving date in
cattle fed YEFECAP diet tend to reduce smaller than fed without YEFECAP.
Digestibilities of protein and NDF were improved in cows fed YEFECAP, contributing
to a greater DMI during the first 8 wk of lactation and trend to higher average milk
yield through wk 8 of lactation compared with control cow. Moreover diet with
YEFECAP was significantly increase peak milk yield (P<0.05)as compares to diet
without YEFECAP. Plasma NEFA and BHBA tended to be lower in cattle fed with
YEFECAP pre- and postpartum. Based on this experiment, it could be concluded that
dairy cattle fed with YEFECAP during pre- and postpartum period could enhance dry
matter intake, nutrient digestibility and tended to improve milk yield.

Keywords: Dairy Heifer, Cow, Pre-partum, Postpartum, Cassava, Yeast, Yeast
fermented-cassava chip.



Executive Summary

The transition period of dairy cows has been defined as 3 weeks pre-partum and 3
weeks post-partum. This period is transition from a pregnant non-lactating cow with
relatively low nutritional requirements to a non-pregnant high producing lactating cow
with elevated nutritional requirements, metabolic transitions to support the ensuing
lactation and ruminal adaptations to a change in diet. This physiological change leads to
parturition stress, high susceptibility and to prevalence of metabolic health disorders.
Nutritional inadequacy pre- and post-partum, has been thought to be one of the main
factors in the high incidence of metabolic disorders during this period. Improving the
nutrition of the cow during this period may enhance health, dry matter intake (DMI), and
milk production.

Incorporation of microbial additives such as a culture of Saccharomyces
cerevisiae to the diet has become a common practice in ruminant nutrition. The effects of
S. cerevisiae supplementation during the prepartum period and through peak lactation on
DMI and milk yield remain controversial.

Fermentation of cassava chip (dried root) by pure culture of S. cerevisiae, called
“Yeast fermented-cassava chip Protein” (YEFECAP), could increase its protein content.
It could be used for animal feeding. Previous report showed that YEFECAP can fully
replace SBM in concentrate mixtures for early lactation milking dairy cows which
effected on enhancing rumen fermentation, dry matter intake, nutrient digestibility, milk
yield and milk compositions.

Supplemental YEFECAP may be most beneficial to dairy cows if it is fed before
parturition, a period that is characterized by decreased DMI as parturition approaches,
and through peak lactation. No data are available for effects of YEFECAP in dairy cows
during pre-and postpartum in tropical country. The objective of this study was to evaluate
effects of YEFECAP on pre- and postpartum intake and milk production of dairy cattle.

Thirty two Holstein Frisian crossbred dairy heifers and cows (16 heifers and 16
cows) were assigned to two treatments at 14 d before calving thought 60 d postpartum.
The experimental treatment was concentrate feed with or without YEFECAP. Cattle were
fed rice straw (prepartum) and urea treated rice straw (postpartum) as main roughage.
Pre-partum cattle were fed concentrate (1.5 %BW) and roughage (ad lib) separately
while postpartum cattle were fed total mixed ration (TMR) (ad lib) with concentrate to
roughage ratio at 70:30. During prepartum period, dry matter intake was not significantly
different among treatments. However, crude protein digestibility of the YEFECAP diet
was higher (P<0.05) than that in diet without YEFECAP. Dry matter and NDF
digestibility in prepartum cattle tended to be higher in diet with YEFECAP than without
YEFECAP. Body condition score at calving date in cattle fed YEFECAP diet trend to
reduce smaller than fed without YEFECAP. During postpartum period, dry matter intake,
crude protein and NDF digestibility were higher (P<0.05) in diet with YEFECAP than
that in diet without YEFECAP. Moreover diet with YEFECAP was significantly increase
peak milk yield (P<0.05) and trended to increase milk yield as compares to diet without
YEFECAP. Plasma NEFA and BHBA tended to be lower in cattle fed with YEFECAP
pre- and postpartum. Based on this experiment, it could be concluded that dairy cattle fed
with YEFECAP during pre- and postpartum period could enhance dry matter intake,
nutrient digestibility and tended to increase milk yield.



INTRODUCTION

The transition period of dairy cows has been defined as 3 weeks pre-partum and 3 weeks post-
partum (Grummer, 1995). This period is transition from a pregnant non-lactating cow with
relatively low nutritional requirements to a non-pregnant high producing lactating cow with
elevated nutritional requirements, metabolic transitions to support the ensuing lactation
(Bauman and Currie, 1980, Remppis et al., 2011) and ruminal adaptations to a change in diet.
This physiological change leads to parturition stress, high susceptibility and to prevalence of
metabolic health disorders. Nutritional inadequacy pre- and post-partum, has been thought to
be one of the main factors in the high incidence of metabolic disorders during this period.
Improving the nutrition of the cow during this period may enhance health, dry matter intake
(DMI), and milk production.

Incorporation of microbial additives such as a culture of Saccharomyces cerevisiae to
the diet has become a common practice in ruminant nutrition. The effects of S. cerevisiae
supplementation during the prepartum period and through peak lactation on DMI and milk
yield remain controversial (Robinson, 1997; Wohlt et al, 1991; Dann et al., 2000; Sakine
Yalcin et al., 2011). Recently research, fermentation of cassava chip (dried root) by pure
culture of S. cerevisiae, called “Yeast fermented-cassava chip Protein” (YEFECAP), could
increase its protein content from 3.4 to 32.5% CP (Boonnop et al. 2009; Boonnop et al. 2010,
Polyorach et al., 2010; Wanapat et al. 2011). It could be used for animal feeding. Boonnop et
al. (2010) further studied the effects of YEFECAP as a protein source replacement of soybean
meal in concentrate and found that YEFECAP could fully replace soybean meal in terms of
rumen fermentation efficiency and nutrient digestibilities in beef cattle. Recently report by
Wanapat et al. (2011) that YEFECAP can fully replace SBM in concentrate mixtures for early
lactation milking dairy cows which effected on enhancing rumen fermentation, dry matter
intake, nutrient digestibility, milk yield and milk compositions.

Supplemental YEFECAP may be most beneficial to dairy cows if it is fed before
parturition, a period that is characterized by decreased DMI as parturition approaches, and
through peak lactation. No data are available for effects of YEFECAP in dairy cows during
pre-and postpartum in tropical country. The objective of this study was to evaluate effects of
YEFECAP on pre- and postpartum intake and milk production of dairy cattle.

MATERIALS AND METHODS

Animals, experimental design and dietary treatments:

Thirty two Holstein Frisian crossbred dairy heifers and cows (16 heifers and 16 cows)
from the dairy farm of the Faculty of Natural Resources, Rajamangala University of
Technology Isan, Sakon Nakhon Campus were assigned to two treatments at 14 d before
calving thought 60 d postpartum to determine the effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP). Randomized complete block design (RCBD) were used
(No. of lactation is block). Treatments were concentrate feed with YEFECAP and without
(Control) YEFECAP. Dietary concentrate treatments feed were showed in Table 1.

Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP) was prepared
according to method of Boonnop et al. (2009). Yeast inoculants preparation: baker yeast was
cultured in the cylinder vessels which contained solution of 20% molasses (w/v) and 4% urea
(w/v). The products were incubated at room temperature and oxygen was supplied by an air
pump for 4 days (cell yeast = 8.8x10° cells/ml). Yeast inoculum was mixed and inoculated
into 0.5 kg of the mash cassava chip as the starter and 250 ml nutrient solution [urea (48 g)



and molasses (24 g)] were added. Fermentation was conducted during 72 hours at 25-30°C
under shed.

Animal management and feeding

Animals were housed individually for each treatment and had ad [libitum access to
feed, fresh water and a mineral block. Prepartum animals were fed concentrate (1.3 % BW,
twice dairy) and rice straw (ad libitum) separately while postpartum animal were fed total
mixed ration (TMR) with concentrate to roughage (3% urea treated rice straw) at 70:30. The
composition of the TMR diets is shown in Table 2. Animal were milked twice daily (05.00
AM and 16.00 PM) by milking machine.

Table 1. Ingredients and compositions of experimental concentrates feed

Ingredient Prepartum Postpatum
Control YEFECAP Control YEFECAP
% Dry Matter

Cassava chip 57.3 52.4 40.0 33.9
YEFECAP* - 11.9 - 26.0
Whole Cottonseed 8.1 7.6 11.6 10
Rice bran 21.5 20.3 22.3 19
Soybean meal 5.2 - 14.3 -
Molasses 34 3.1 52 4.4
Urea 1.7 1.9 3.1 3.2
Opyster shell 0.5 0.4 - 0
Salt 1.0 1.0 0.7 0.7
Dicalcium” 0.5 0.4 0.5 0.5
Mineral mix* 0.7 0.7 1.0 1.0
Sulphur 0.1 0.1 0.4 0.4
Tallow 0.0 0.0 0.9 0.9
Dry matter (%) 88.7 88.0 88.7 88.6
Crude protein (%) 12.0 11.8 19.5 19.1
Neutral detergent fiber (%) 12.6 12.0 13.5 12.1
Acid detergent fiber (%) 7.7 7.4 8.6 8.0
Ash (%) 6.3 6.5 8.1 8.1
Total digestible nutrient’ 69.0 69.8 68.8 69.8

“YEFECAP = Yeast (Saccharomyces cerevisiae) fermented-cassava chip

®Djcalcium (each kg contains): Calcium 300 g; Phosphorus 140 g.

‘Mineral mix (Dailymin®) (each kg contains): Iron 2.14 g; Todin 0.15 g; Sulphur 11.82 g; Copper 0.23 g;
Magnesium 0.96 g; Sodium 2.68 g; Manganese 7.21 g; Cobalt 0.03 g; Phosphorus 19.60 g; Selenium
0.003 g; Zing 0.16; Calcium 204.03 g.

By calculation.



Table 2. Chemical composition (% of dry matter) of total mixed rations (TMR) With and without (Control)
Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP)

Total mixed rations

Ingredient

Control TMR with YEFECAP
Dry matter (DM) 78.3 77.3
Organic matter (OM) 89.9 89.9
Crude protein (CP) 14.9 14.6
Neutral detergent fiber (NDF) 32.8 31.9
Acid detergent fiber (ADF) 22.7 22.3

Sampling and analysis

Dry matter intake (DMI), Feed, milk yield and milk composition

The DMI of each animal was measured daily from 14 (+3) d before expected calving
date until 60 DIM. Samples of the prepartum and postpartum diets were collected weekly,
composited monthly, and analyzed for DM, ash, CP (AOAC, 1990) NDF, ADF.

Milk yields of each cow were recorded daily until 60 DIM. Milk samples (in ratio of
morning milk samples to afternoon milk samples at 60:40.) were collected twice daily during
milking on the last day of each week of lactation and were analyzed for fat, protein, lactose
and solids-not-fat using infared apparatus (Milko-scan 104, Foss Electric, Denmark).

Body weight (BW), body condition score (BCS), feces and blood samples

Data of BW and BCS were recoded and samples of face and blood were taken on DIM
of -14, -7, 0, 7, 14, 21, 35 and 60 of each cow. Each animal was weight and scored (5 scores)
after morning milking by the same person. Fecal samples were collected (250 g) from rectum
of individual cow once day in the morning before new fresh feed was offered and samples
were kept in a refrigerator until analysis. Fecal samples were analyzed for DM, ash, CP
(AOAC,1997), NDF and ADF (Goering and Van Soest, 1970).

Blood samples were taken from a coccygeal vessel into heparinized Vacutainer tubes
and centrifuged immediately to separate plasma that was stored at -20°C before analysis.
Plasma samples were analyzed for urea-nitrogen composition (BUN), None esterifies fatty
acid (NEFA), Bata-hydroxyl butyric acids (BHBA) and glucose using automated clinical
chemistry analyzers (Vitallab Flexor E).

Energy balance during 60 postpartum was estimate by using equation of Smith et al.
(1997) as follow:

EB (energy balance) = NE, intake - Lactating Energy (LE)-NEy

Where
LE = milk yield (kg) + milk energy content
Milk energy content = (226.09 + 89.5 x % fat + 49.83 x % protein)/1000
NEy = 0.08 x BW”
NE_ in feed was calculated according to equation of NRC (1989) which

NEL (Mcal/lb.) = (0.0245* TDN% - 0.12)*0.4536
where TDN stand for total digestible nutrient in feed

Statistical analyses
Data were analyzed using the GLM Procedure (SAS, 1996). Treatment mean
differences used Duncan’s New MultipleRange Test.



RESULTS AND DISCUSSION

Feed and Dry matter intake (DMI)

The chemical composition of the concentrate (Tablel) and Total mixed Ration (TMR)
(Table 2) met NRC (1989) recommendations for CP nutrients and Energy. The DMI during
the last 14 d of gestation tended to be higher in animals fed with YEFECA diet (Table 3).
After calving, diets were offered for ad libitum intake, and DMI was greater (P<0.05) in cows
fed YEFECAP compared with those fed control diet, averaging 14.1 vs. 11.0 kg/d (Table 4).
The improvement of DMI during early lactation in animal fed YEFECAP diet in this study
agree with previous works (Boonnop et al., 2010; Wanapat et al., 2011ab) that when using
YEFECAP as protein sources in concentrate diet for dairy steer (Boonnop et al., 2010) or
early lactating cow (Wanapat et al., 2011ab), it could improve CP and nutrients digestibility
which could increase rate of passage and therefore improve DML

Moreover DMI were significantly improved by higher level of YEFECAP (16.9 — 28
% in concentrate) in diet (Boonnop et al., 2010; Wanapat et al., 2011ab). It also has been
considered for YEFECAP in ruminant that have been palatability (Boonnop et al., 2010).
Pinos-Rodriguez et al., (2008) found that live yeast can increase DMI, in response was greater
with high levels of rumen fermentation carbohydrates patterns.

Table 3. Effect of Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP) in
rations on daily intakes, total-tract digestibility, live weight and body condition scores (BSC)
of prepartum dairy cattle

Prepartum
ftem Control YEFECAP SEM — Pvalue

DMI, Kg 11.6 12.9 0.4 0.103

DMI, % of BW 2.7 2.6 0.2 ns
Apparent total-tract digestibility
DM 62.1 64.2 1.2 0.062
OM 63.4 64.5 1.0 ns
CP 64.0° 68.2° 1.1 *
NDF 54.1 56.5 1.3 0.058
ADF 533 54.0 1.0 ns
BW (kg)

14 d before calving 473.2 492.8 19.3 ns

7 d before calving 478.9 494 .4 20.6 ns

Calving date 410.2 447.4 17.2 ns

Body weight change -63.0 -45.4 1.3 0.101
BCS (5 scores)

14 d before calving 2.9 2.5 0.2 ns

7 d before calving 2.7 2.6 0.2 ns

Calving date 2.4 2.2 0.2 ns

BCS change (14 d before calving) -0.5 -0.2 0.1 0.132

Nutrients digestibilities

Animal fed YEFECAP diet for the last 14 d of gestation tended (P < 0.10) to have
more DM and NDF digestibilities than those fed control diet. Digestibility of CP and NDF
was improved (P<0.05) by feeding of YEFACAP during first 8 wk of lactation. Moreover
DM, OM and ADF digestibility tended (P<0.1) to be improved also in early lactating cow fed
YEFACAP diet (Table 4). Similarly, when using YEFECAP as protein sources in concentrate
diet for dairy steer (Boonnop et al., 2010) or early lactating cow (Wanapat et al., 2011ab ), it



could improve CP and nutrients (DM, OM and NDF) digestibility. The improvement of CP
and nutrients digestibilities have contributed to greater DMI by cow fed YEFECAP diet
during early lactation.

Yeast-fermented cassava chip protein (YEFECAP) containing of yeast which may
provide factors stimulatory to rumen cellulolytic and proteolytic bacteria, especially when
high concentrate (> 50 %) diet are fed (Williams, 1989). Feeding YEFACAP has increased
numbers of cellulolytic, amylolytic and proteolytic rumen bacteria (Boonnop et al., 2010;
Wanapat et al., 2011ab) and resulted in improved fiber digestibility (Boonnop et al., 2010;
Wanapat et al., 2011ab). Guedes et al., (2008) reported that yeast could stimulate the activity
of cellulolytic bacteria and increase lactate utilization in the rumen, hence increased fiber
digestion in feedlot cattle.

Table 4. Postpartum period (d 1 to 60) responses to Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) in rations

Postpartum P value
ftem Control YEFECAP SEM

DMI, Kg/d 11.0 14.1 0.4 *
DMI, %of BW 2.7 3.1 0.1 *
Apparent total-tract digestibility

DM 64.4 67.2 1.5 0.066
oM 67.5 70.4 1.0 0.068
CP 68.0° 75.3° 1.1 *
NDF 58.4° 63.5° 1.0 *
ADF 56.3 58.4 1.2 0.087
Average BW, kg 404.2 441.3 16.1 0.082
BW change, kg/60 d -5.7 -6.1 4.8 ns
Average BCS' 2.2 2.3 0.2 ns
BCS change per 60 d -0.2 0.1 0.2 ns
Energy balance, Mcal/d’ -5.0 -4.6 0.7 ns

'BCS scale = 1 to 5 point system (Wildman et al., 1982)

*Energy balance equals NEL intake minus lactational energy(LE) minus NEM, NEM calculated as
0.08*BW0.75), LE calculated as milk yield (kg) + milk energy content (Smith et al., 1997), Milk
energy content was defined as (226.09 + 89.5 x %fat + 49.83 x % protein)/1000 (Tyrrell and Reed,
1965)

Body weight and body condition scores

Initial (14 d before calving) BW and BCS did not differ (P>0.10) between treatments.
Feeding YEFECAP diet did not effect (P>0.10) prepartum and postpartum BW and BCS
(Table 3). However, during prepartum period, cows that consumed the control diet tend to lost

63.0 kg more BW (P=0.101) or BCS (P=0.132) during the last 14 day of gestation than did

cows that consumed the YEFECAP diet (Table 3).

The different trend in BW loss between treatments in prepartum period may be
attributable to the different trend in DMI during prepatum period. Another possibility is cows
supplemented with yeast culture appeared to be in better energy balance, as was evidenced by
tended to be lower loss of body condition and tended to be lower level of plasma NEFA
(Table 6). Similarly Robinson (1997) reported that cows supplemented with yeast culture lost
less body condition prepartum, which was consistent with numerically higher body weight
gain.



Milk yield and milk composition

Milk composition was not effected (P>0.05) by treatment (Table 5). Mean daily milk
yields was increasing trend (P=0.128) in animal fed YEFECAP compared with those animal
fed control diet (Table 5). The tended to be higher milk production in YEFECAP diet in our
study could be related to improved nutrient digestibility and DMI in animal fed YEFECAP
diet. This result supports data of Wanapat et al. (2011b) that milk yield was remarkably
enhanced when YEFECAP was included at 16-28% DM in concentrate and fed to early
lactating dairy cow. The higher milk yield in animal fed YEFECAP could be attributed by
higher DMI (Wanapat et al., 2011b).

Peak milk yield occurred earlier (but not significantly) and tended to be greater when
animal fed YEFECAP (Table 5). The improved DMI in animal fed YEFECAP in this study
was an important factor contributing to earlier and higher peak milk yield in YEFECAP diet.

This finding similar to previous works that cow supplemented with yeast culture reach
peak milk production more quickly (Wohlt et al., 1991; Dann et al., 2000) and had a higher
milk yield (Wohlt et al., 1991) compared cow fed control diet.

Table 5. Milk yield and milk composition response to Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) in rations

Postpartum
ftem Control YEFECAP SEM P value

Day 0 to 60

Milk yield, kg/d 12.6 14.1 0.7 0.128

Milk fat, % 3.2 3.1 0.1 ns

Milk protein, % 3.2 34 0.1 ns

SNF, % 8.6 8.6 0.1 ns
Peak milk yield , kg/d 14.4 16.7 0.7 *
Peak milk yield, d 42.4 40.8 3.5 ns

Blood metabolic and Energy balance

Blood glucose and blood urea nitrogen (BUN) were not affected by dietary treatment
both prepartum and postpartum (Table 6).

Plasma nonesterified fatty acids (NEFA) tended to be lower in animal fed YEFECAP
diet both prepartum and postpartum. Increased adipose tissue mobilization postpartum is
correlated with higher levels of plasma NEFA mobilized from adipose tissue (Ferguson,
1996; Drackley, 1999). This could be interpreted that animal consumed YEFECAP diet
mobilized body fat reserve lower than that in animal consumed control diet, as was evidenced
by tended to be lower loss of body condition during prepartum period or gain BCS during
postpartum in animal fed YEFECAP diet (Table 4, 3).

B-hydoxybutyrate (BHBA) concentration in blood tended to be lower (P<0.2) in
animal fed YEFECAP diet both prepartum and postpartum. This could be as a result of lower
level NEFA in animal fed YEFECAP diet. Carlson et al.,(2006) described BHBA as a key
indicator of hepatic ketogenesis as a result of influx of NEFA into the liver.



Table 6. Effect of Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP) in
rations on blood metabolic of pre- and postpartum dairy cattle

Item Control YEFECAP SEM P value
NEFA (mmol/l)

Average (14 d prepatum) 0.59 0.41 0.1 0.167

Average (60 d postpartum) 0.59 0.44 0.1 0.188
BHBA (mg/dl)

Average (14 d prepatum) 4.8 3.7 0.4 0.104

Average (60 d postpartum) 4.1 2.7 0.6 0.103
Glucose

Average (14 d prepatum) 43.5 51.4 6.5 ns

Average (60 d postpartum) 39.6 40.8 4.1 ns
BUN (mg/dl)

Average (14 d prepatum) 11.5 12.2 0.7 ns

Average (60 d postpartum) 13.7 11.2 1.3 ns
Conclusions

Feeding strategies that help prevent the decline in DMI during the transition period may be
beneficial to dairy cattle. Feeding with YEFACAP tended to improved DMI during the last 14
day of gestation and improved DMI during the first 2 months of lactation which result of
improved nutrients digestibilities. Feeding YEFECAP also tended to resulted in cattle losing
less BW and BCS. There was also tended to be improvement in overall milk production and
peak in milk earlier with YEFECAP feeding.
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ABSTRACT

The objective of this study was to evaluate effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) on pre- and postpartum intake and milk production of
dairy cattle. Thirty two Holstein Frisian crossbred dairy heifers and cows (16 heifers and 16
cows) were assigned to two treatments at 14 d before calving thought 60 d postpartum. The
experimental treatment was concentrate feed with or without YEFECAP. Cattle were fed rice
straw (prepartum) and urea treated rice straw (postpartum) as main roughage. Pre-partum
cattle were fed concentrate (1.3 %BW) and roughage (ad /ib) separately while postpartum
cattle were fed total mixed ration (TMR) (ad [ib) with concentrate to roughage ratio at 70:30.
During prepartum period, dry matter intake was not significantly different among treatments.

However,crude protein digestibility of the YEFECAP diet was higher (P<0.05) than that in
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diet without YEFECAP. Dry matter and NDF digestibility in prepartum cattle tended to be
higher in diet with YEFECAP than without YEFECAP. Body condition score at calving date
in cattle fed YEFECAP diet tend to reduce smaller than fed without YEFECAP.
Digestibilities of protein and NDF were improved in cows fed YEFECAP, contributing to a
greater DMI during the first 8 wk of lactation and trend to higher average milk yield
through wk 8 of lactation compared with control cow. Moreover diet with YEFECAP was
significantly increase peak milk yield (P<0.05)as compares to diet without YEFECAP.
Plasma NEFA and BHBA tended to be lower in cattle fed with YEFECAP pre- and
postpartum. Based on this experiment, it could be concluded that dairy cattle fed with
YEFECAP during pre- and postpartum period could enhance dry matter intake, nutrient
digestibility and tended to improve milk yield. Moreover animal fed YEFECAP diet resulted
in lower level of fat metabolism parameter (NEFA and BHBA) which indicator of good

health.

Keywords: Dairy Heifer, Cow, Pre-partum, Postpartum, Cassava, Yeast, Yeast fermented-

cassava chip (YEFECAP).
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INTRODUCTION

The transition period of dairy cows has been defined as 3 weeks pre-partum and 3 weeks post-
partum (Grummer, 1995). This period is transition from a pregnant non-lactating cow with
relatively low nutritional requirements to a non-pregnant high producing lactating cow with
elevated nutritional requirements, metabolic transitions to support the ensuing lactation
(Bauman and Currie, 1980; Remppis et al., 2011) and ruminal adaptations to a change in diet.
This physiological change leads to parturition stress, high susceptibility and to prevalence of
metabolic health disorders. Nutritional inadequacy pre- and post-partum, has been thought to
be one of the main factors in the high incidence of metabolic disorders during this period.
Improving the nutrition of the cow during this period may enhance health, dry matter intake
(DMI), and milk production.

Incorporation of microbial additives such as a culture of Saccharomyces cerevisiae to
the diet has become a common practice in ruminant nutrition. The effects of S. cerevisiae
supplementation during the prepartum period and through peak lactation on DMI and milk
yield remain controversial (Robinson, 1997; Wohlt et al, 1991; Dann et al., 2000; Sakine
Yal¢in et al., 2011). Recently research, fermentation of cassava chip (dried root) by pure
culture of S. cerevisiae, called “Yeast fermented-cassava chip Protein” (YEFECAP), could
increase its protein content from 3.4 to 32.5% CP (Boonnop et al. 2009; Boonnop et al. 2010,
Polyorach et al., 2010; Wanapat et al. 2011). It could be used for animal feeding. Boonnop et
al. (2010) further studied the effects of YEFECAP as a protein source replacement of soybean
meal in concentrate and found that YEFECAP could fully replace soybean meal in terms of
rumen fermentation efficiency and nutrient digestibilities in beef cattle. Recently report by

Wanapat et al. (2011) that YEFECAP can fully replace SBM in concentrate mixtures for early
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lactation milking dairy cows which effected on enhancing rumen fermentation, dry matter
intake, nutrient digestibility, milk yield and milk compositions.

Supplemental YEFECAP may be most beneficial to dairy cows if it is fed before
parturition, a period that is characterized by decreased DMI as parturition approaches, and
through peak lactation. No data are available for effects of YEFECAP in dairy cows during
pre-and postpartum in tropical country. The objective of this study was to evaluate effects of

YEFECAP on pre- and postpartum intake and milk production of dairy cattle.

MATERIALS AND METHODS

Animals, experimental design and dietary treatments:

Thirty two Holstein Frisian crossbred dairy heifers and cows (16 heifers and 16 cows)
from the dairy farm of the Faculty of Natural Resources, Rajamangala University of
Technology Isan, Sakon Nakhon Campus were assigned to two treatments at 14 d before
calving thought 60 d postpartum to determine the effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP). Randomized complete block design (RCBD) were used
(No. of lactation is block). Treatments were concentrate feed with YEFECAP and without
(Control) YEFECAP. Dietary concentrate treatments feed were showed in Table 1.

Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP) was prepared
according to method of Boonnop et al. (2009). Yeast inoculants preparation: baker yeast was
cultured in the cylinder vessels which contained solution of 20% molasses (w/v) and 4% urea
(w/v). The products were incubated at room temperature and oxygen was supplied by an air
pump for 4 days (cell yeast = 8.8x10° cells/ml). Yeast inoculum was mixed and inoculated

into 0.5 kg of the mash cassava chip as the starter and 250 ml nutrient solution [urea (48 g)
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and molasses (24 g)] were added. Fermentation was conducted during 72 hours at 25-30°C

under shed.

Animal management and feeding

Animals were housed individually for each treatment and had ad libitum access to
feed, fresh water and a mineral block. Prepartum animals were fed concentrate (1.3 % BW,
twice dairy) and rice straw (ad [libitum) separately while postpartum animal were fed total
mixed ration (TMR) with concentrate to roughage (3% urea treated rice straw) at 70:30. The
composition of the TMR diets is shown in Table 2. Animal were milked twice daily (05.00

AM and 16.00 PM) by milking machine.

Sampling and analysis

Dry matter intake (DMI), Feed, milk yield and milk composition

The DMI of each animal was measured daily from 14 (£3) d before expected calving
date until 60 DIM. Samples of the prepartum and postpartum diets were collected weekly,
composited monthly, and analyzed for DM, ash, CP (AOAC, 1990) NDF, ADF.

Milk yields of each cow were recorded daily until 60 DIM. Milk samples (in ratio of
morning milk samples to afternoon milk samples at 60:40.) were collected twice daily during
milking on the last day of each week of lactation and were analyzed for fat, protein, lactose

and solids-not-fat using infared apparatus (Milko-scan 104, Foss Electric, Denmark).

Body weight (BW), body condition score (BCS), feces and blood samples
Data of BW and BCS were recoded and samples of face and blood were taken on DIM

of -14, -7, 0, 7, 14, 21, 35 and 60 of each cow. Each animal was weight and scored (5 scores)
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after morning milking by the same person. Fecal samples were collected (250 g) from rectum
of individual cow once day in the morning before new fresh feed was offered and samples
were kept in a refrigerator until analysis. Fecal samples were analyzed for DM, ash, CP
(AOAC,1997), NDF and ADF (Goering and Van Soest, 1970).

Blood samples were taken from a coccygeal vessel into heparinized Vacutainer tubes
and centrifuged immediately to separate plasma that was stored at -20°C before analysis.
Plasma samples were analyzed for urea-nitrogen composition (BUN), None esterifies fatty
acid (NEFA), Bata-hydroxyl butyric acids (BHBA) and glucose using automated clinical
chemistry analyzers (Vitallab Flexor E).

Energy balance during 60 postpartum was estimate by using equation of Smith et al.
(1997) as follow:

EB (energy balance) = NE intake - Lactating Energy (LE)-NEy
Where
LE = milk yield (kg) + milk energy content
Milk energy content = (226.09 + 89.5 x % fat +49.83 x % protein)/1000
NEy = 0.08 x BW7”
NE_ in feed was calculated according to equation of NRC (1989) which
NEL (Mcal/lb.) = (0.0245* TDN% - 0.12)*0.4536

where TDN stand for total digestible nutrient in feed

Statistical analyses
Data were analyzed using the GLM Procedure (SAS, 1996). Treatment mean

differences used Duncan’s New MultipleRange Test.
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RESULTS AND DISCUSSION

Feed and Dry matter intake (DMI)

The chemical composition of the concentrate (Tablel) and Total mixed Ration (TMR)
(Table 2) met NRC (1989) recommendations for CP nutrients and Energy. The DMI during
the last 14 d of gestation tended to be higher in animals fed with YEFECA diet (Table 3).
After calving, diets were offered for ad libitum intake, and DMI was greater (P<0.05) in cows
fed YEFECAP compared with those fed control diet, averaging 14.1 vs. 11.0 kg/d (Table 4).
The improvement of DMI during early lactation in animal fed YEFECAP diet in this study
agree with previous works (Boonnop et al., 2010; Wanapat et al., 2011ab) that when using
YEFECAP as protein sources in concentrate diet for dairy steer (Boonnop et al., 2010) or
early lactating cow (Wanapat et al., 2011ab), it could improve CP and nutrients digestibility
which could increase rate of passage and therefore improve DMI.

Moreover DMI were significantly improved by higher level of YEFECAP (16.9 — 28
% 1in concentrate) in diet (Boonnop et al., 2010; Wanapat et al., 2011ab). It also has been
considered for YEFECAP in ruminant that have been palatability (Boonnop et al., 2010).
Pinos-Rodriguez et al., (2008) found that live yeast can increase DMI, in response was greater

with high levels of rumen fermentation carbohydrates patterns.

Nutrients digestibilities

Animal fed YEFECAP diet for the last 14 d of gestation tended (P < 0.10) to have
more DM and NDF digestibilities than those fed control diet. Digestibility of CP and NDF
was improved (P<0.05) by feeding of YEFACAP during first 8 wk of lactation. Moreover
DM, OM and ADF digestibility tended (P<0.1) to be improved also in early lactating cow fed

YEFACAP diet (Table 4). Similarly, when using YEFECAP as protein sources in concentrate
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diet for dairy steer (Boonnop et al., 2010) or early lactating cow (Wanapat et al., 2011ab ), it
could improve CP and nutrients (DM, OM and NDF) digestibility. The improvement of CP
and nutrients digestibilities have contributed to greater DMI by cow fed YEFECAP diet
during early lactation.

Yeast-fermented cassava chip protein (YEFECAP) containing of yeast which may
provide factors stimulatory to rumen cellulolytic and proteolytic bacteria, especially when
high concentrate (> 50 %) diet are fed (Williams, 1989). Feeding YEFACAP has increased
numbers of cellulolytic, amylolytic and proteolytic rumen bacteria (Boonnop et al., 2010;
Wanapat et al., 2011ab) and resulted in improved fiber digestibility (Boonnop et al., 2010;
Wanapat et al., 2011ab). Guedes et al., (2008) reported that yeast could stimulate the activity
of cellulolytic bacteria and increase lactate utilization in the rumen, hence increased fiber

digestion in feedlot cattle.

Body weight and body condition scores
Initial (14 d before calving) BW and BCS did not differ (P>0.10) between treatments.

Feeding YEFECAP diet did not effect (P>0.10) prepartum and postpartum BW and BCS

(Table 3). However, during prepartum period, cows that consumed the control diet tend to lost

63.0 kg more BW (P=0.101) or BCS (P=0.132) during the last 14 day of gestation than did

cows that consumed the YEFECAP diet (Table 3).

The different trend in BW loss between treatments in prepartum period may be
attributable to the different trend in DMI during prepatum period. Another possibility is cows
supplemented with yeast culture appeared to be in better energy balance, as was evidenced by
tended to be lower loss of body condition and tended to be lower level of plasma NEFA

(Table 6). Similarly Robinson (1997) reported that cows supplemented with yeast culture lost
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less body condition prepartum, which was consistent with numerically higher body weight

gain.

Milk yield and milk composition

Milk composition was not effected (P>0.05) by treatment (Table 5). Mean daily milk
yields was increasing trend (P=0.128) in animal fed YEFECAP compared with those animal
fed control diet (Table 5). The tended to be higher milk production in YEFECAP diet in our
study could be related to improved nutrient digestibility and DMI in animal fed YEFECAP
diet. This result supports data of Wanapat et al. (2011b) that milk yield was remarkably
enhanced when YEFECAP was included at 16-28% DM in concentrate and fed to early
lactating dairy cow. The higher milk yield in animal fed YEFECAP could be attributed by
higher DMI (Wanapat et al., 2011b).

Peak milk yield occurred earlier (but not significantly) and tended to be greater when
animal fed YEFECAP (Table 5). The improved DMI in animal fed YEFECAP in this study
was an important factor contributing to earlier and higher peak milk yield in YEFECAP diet.

This finding similar to previous works that cow supplemented with yeast culture reach
peak milk production more quickly (Wohlt et al., 1991; Dann et al., 2000) and had a higher

milk yield (Wohlt et al., 1991) compared cow fed control diet.

Blood metabolic and Energy balance

Blood glucose and blood urea nitrogen (BUN) were not affected by dietary treatment
both prepartum and postpartum (Table 6).

Plasma nonesterified fatty acids (NEFA) tended to be lower in animal fed YEFECAP
diet both prepartum and postpartum. Increased adipose tissue mobilization postpartum is

correlated with higher levels of plasma NEFA mobilized from adipose tissue (Ferguson, 1996;
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Drackley, 1999). This could be interpreted that animal consumed YEFECAP diet mobilized
body fat reserve lower than that in animal consumed control diet, as was evidenced by tended
to be lower loss of body condition during prepartum period or gain BCS during postpartum in
animal fed YEFECAP diet (Table 4, 3).

B-hydoxybutyrate (BHBA) concentration in blood tended to be lower (P<0.2) in
animal fed YEFECAP diet both prepartum and postpartum. This could be as a result of lower
level NEFA in animal fed YEFECAP diet. Carlson et al.,(2006) described BHBA as a key

indicator of hepatic ketogenesis as a result of influx of NEFA into the liver.

Conclusions

Feeding strategies that help prevent the decline in DMI during the transition period may be
beneficial to dairy cattle. Feeding with YEFACAP tended to improved DMI during the last 14
day of gestation and improved DMI during the first 2 months of lactation which result of
improved nutrients digestibilities. Feeding YEFECAP also tended to resulted in cattle losing
less BW and BCS. There was also tended to be improvement in overall milk production and

peak in milk earlier with YEFECAP feeding.
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349  Table 1. Ingredients and compositions of experimental concentrates feed

Ingredient Prepartum Postpatum
Control YEFECAP Control YEFECAP
% Dry Matter

Cassava chip 57.3 52.4 40.0 33.9
YEFECAP* - 11.9 - 26.0
Whole Cottonseed 8.1 7.6 11.6 10
Rice bran 21.5 20.3 22.3 19
Soybean meal 5.2 - 14.3 -
Molasses 3.4 3.1 5.2 4.4
Urea 1.7 1.9 3.1 3.2
Opyster shell 0.5 0.4 - 0
Salt 1.0 1.0 0.7 0.7
Dicalcium” 0.5 0.4 0.5 0.5
Mineral mix® 0.7 0.7 1.0 1.0
Sulphur 0.1 0.1 0.4 0.4
Tallow 0.0 0.0 0.9 0.9
Dry matter (%) 88.7 88.0 88.7 88.6
Crude protein (%) 12.0 11.8 19.5 19.1
Neutral detergent fiber (%) 12.6 12.0 13.5 12.1
Acid detergent fiber (%) 7.7 7.4 8.6 8.0
Ash (%) 6.3 6.5 8.1 8.1
Total digestible nutrient® 69.0 69.8 68.8 69.8

*YEFECAP = Yeast (Saccharomyces cerevisiae) fermented-cassava chip

®Dicalcium (each kg contains): Calcium 300 g; Phosphorus 140 g.

‘Mineral mix (Dailymin®) (each kg contains): Iron 2.14 g; Iodin 0.15 g; Sulphur 11.82 g; Copper 0.23 g;
Magnesium 0.96 g; Sodium 2.68 g; Manganese 7.21 g; Cobalt 0.03 g; Phosphorus 19.60 g; Selenium
0.003 g; Zing 0.16; Calcium 204.03 g.

By calculation.
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Table 2. Chemical composition (% of dry matter) of total mixed rations (TMR) With and without (Control)

Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP)

Total mixed rations

Ingredient
Control TMR with YEFECAP
Dry matter (DM) 78.3 77.3
Organic matter (OM) 89.9 89.9
Crude protein (CP) 14.9 14.6
Neutral detergent fiber (NDF) 32.8 31.9
Acid detergent fiber (ADF) 22.7 22.3




373

374

375

376

377

Table 3. Effect of Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP) in
rations on daily intakes, total-tract digestibility, live weight and body condition scores (BSC)

of prepartum dairy cattle

Prepartum
Item SEM P value
Control YEFECAP
DMI, Kg 11.6 12.9 0.4 0.103
DMI, % of BW 2.7 2.6 0.2 ns
Apparent total-tract digestibility
DM 62.1 64.2 1.2 0.062
OM 63.4 64.5 1.0 ns
CP 64.0° 68.2° 1.1 *
NDF 54.1 56.5 1.3 0.058
ADF 533 54.0 1.0 ns
BW (k)
14 d before calving 473.2 492.8 19.3 ns
7 d before calving 478.9 494 .4 20.6 ns
Calving date 410.2 447.4 17.2 ns
Body weight change -63.0 -45.4 1.3 0.101
BCS (5 scores)
14 d before calving 2.9 2.5 0.2 ns
7 d before calving 2.7 2.6 0.2 ns
Calving date 2.4 2.2 0.2 ns
BCS change (14 d before calving) -0.5 -0.2 0.1 0.132
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Table 4. Postpartum period (d 1 to 60) responses to Yeast (Saccharomyces cerevisiae)

fermented-cassava chip (YEFECAP) in rations

Postpartum P value
Item SEM
Control YEFECAP

DMI, Kg/d 11.0 14.1 0.4 *
DMI, %of BW 2.7 3.1 0.1 *
Apparent total-tract digestibility
DM 64.4 67.2 1.5 0.066
oM 67.5 70.4 1.0 0.068
CP 68.0° 75.3° 1.1 *
NDF 58.4° 63.5° 1.0 *
ADF 56.3 58.4 1.2 0.087
Average BW, kg 404.2 4413 16.1 0.082
BW change, kg/60 d -5.7 -6.1 4.8 ns
Average BCS' 22 2.3 0.2 ns
BCS change per 60 d -0.2 0.1 0.2 ns
Energy balance, Mcal/d* -5.0 -4.6 0.7 ns

"BCS scale = 1 to 5 point system (Wildman et al., 1982)

’Energy balance equals NEL intake minus lactational energy(LE) minus NEM, NEM calculated as
0.08*BW0.75), LE calculated as milk yield (kg) + milk energy content (Smith et al., 1997), Milk
energy content was defined as (226.09 + 89.5 x %fat +49.83 x % protein)/1000 (Tyrrell and Reed,

1965)
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Table 5. Milk yield and milk composition response to Yeast (Saccharomyces cerevisiae)

fermented-cassava chip (YEFECAP) in rations

Postpartum
Item SEM P value
Control YEFECAP

Day 0 to 60

Milk yield, kg/d 12.6 14.1 0.7 0.128

Milk fat, % 3.2 3.1 0.1 ns

Milk protein, % 3.2 34 0.1 ns

SNF, % 8.6 8.6 0.1 ns
Peak milk yield , kg/d 14.4 16.7 0.7 *
Peak milk yield, d 424 40.8 3.5 ns




399  Table 6. Effect of Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP) in

400  rations on blood metabolic of pre- and postpartum dairy cattle

Item Control YEFECAP SEM P value
NEFA (mmol/l)
Average (14 d prepatum) 0.59 0.41 0.1 0.167
Average (60 d postpartum) 0.59 0.44 0.1 0.188
BHBA (mg/dl)
Average (14 d prepatum) 4.8 3.7 0.4 0.104
Average (60 d postpartum) 4.1 2.7 0.6 0.103
Glucose
Average (14 d prepatum) 43.5 514 6.5 ns
Average (60 d postpartum) 39.6 40.8 4.1 ns
BUN (mg/dl)
Average (14 d prepatum) 11.5 12.2 0.7 ns
Average (60 d postpartum) 13.7 11.2 1.3 ns
401
402

403
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Effects of Yeast (Saccharomyces Cerevisiae) Fermented-Cassava Chip
Protein (YEFECAP) on Prepartum and Postpartum Intake and Milk
Production of Holstein Fresian Crossbred Dairy Cows

C. Promkotl, M. Wanapatz, and J. Mansathit’®
' Animal health science, Faculty of Agricultural Industry Technology, Rajamangala University
of Technology Isan, Kalasin Campus, 4600, Kalasin, “Tropical Feed Resources Research and
Development Center, Department of Animal Science, Faculty of Agriculture, Khon Kaen
University, 40002, Khon Kaen, 3 Animal Science, Faculty of Natural resources, Rajamangala
University of Technology Isan, Skon-nakon Campus, 47160, Sakon Nakhon, Thailand

ABSTRACT

The objective of this study was to evaluate effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) on pre- and postpartum intake and milk protein
production of dairy cattle. Twelve Holstein Frisian crossbred dairy heifers and cows (6 heifers
and 6 cows) were assigned to two treatments at 14 d before calving thought 60 d postpartum.
The experimental treatment was concentrate feed with or without YEFECAP. Cattle was fed
rice straw as main roughage and postpartum cattle was fed total mixed ration (TMR) with
concentrate to roughage ratio at 70: 30. The DMI was increased by YEFECAP during the first
42 d of lactation (12.3 vs. 11.6 kg).Total milk produced during the first 60 d of lactation was
significantly higher in cow supplemented with YEFECAP than without (12.3 vs. 11.9). Based
on these results, it is concluded that YEFECAP could be used as a portion of concentrate for
dairy cows during the transition period and increased DMI postpartum and milk production

Key Words: Dairy Hheifer, Cow, Pre-partum, Postpartum, Cassava, Yeast

INTRODUCTION

Cassava (Manihot esculenta, Crantz) is extensively cultivated throughout the tropics and
subtropics regions due to its ability to grow in diverse soil conditions and minimal
management (Wanapat, 2003) The root is composed almost entirely of carbohydrate which
can be used as important food source. However, the critical scarcity of protein resources in
tropical countries indicates a need for feed technology research to enhance the use of local
feed resources. Fermentation of cassava peels by pure culture of S. cerevisiae could increase
its protein content from 2.4% in nonfermented cassava to 14.1% in fermented products (Antai
and Mbongo, 1994). The fermented cassava flour with S. cerevisiae enhanced the protein
level (from 4.4% to 10.9%) and decreased the amount of cyanide content (Oboh and
Kindahunsi, 2005). In recently reported by Boonnop et al. (2009) that cassava chip can be
nutritionally improved with S. cerevisiae call “Yeast fermented-cassava chip” (YEFECAP)
and could be used for animal feeding. Supplemental YEFECAP may be most beneficial to
dairy cows if it is fed before parturition, a period that is characterized by decreased DMI as
parturition approaches, and through peak lactation. No data are available for effects of
YEFECAP in dairy cows during pre-and postpartum in tropical country. The objective of this
study was to evaluate effects of YEFECAP on pre- and postpartum intake and milk
production of dairy cattle.
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MATERIALS AND METHODS

Animals, experimental design and dietary treatments

Twelve Holstein Frisian crossbred dairy heifers and cows (6 heifers and 6 cows) from the
dairy farm of the Faculty of Natural Resources, Rajamangala University of Technology Isan,
Sakon Nakhon Campus were assigned to two treatments at 14 d before calving thought 60 d
postpartum to determine the effects of Yeast (Saccharomyces cerevisiae) fermented-cassava
chip (YEFECAP). Randomized complete block design (RCBD) were used. Treatments were
concentrate feed with (YEFECAP) and without (Control) YEFECAP. Dietary treatments were
showed in Table 1. Yeast (Saccharomyces cerevisiae) fermented-cassava chip (YEFECAP)
was prepared according to method of Boonnop et al. (2009). Yeast inoculants preparation:
baker yeast was cultured in the cylinder vessels which contained solution of 20% molasses
(w/v) and 4% urea (w/v). The products were incubated at room temperature and oxygen was
supplied by an air pump for 4 days. Yeast inoculum was mixed and inoculated into 0.5 kg of
the mash cassava chip as the starter and 250 mL nutrient solution [urea (48 g) and molasses
(24 g)] were added. Fermentation was conducted during 132 hours at 25°C under an air
relative humidity between 40% and 50%.

Table 1 Ingredients and compositions of experimental concentrates feed

Ingredient Prepartum Postpatum
Control YEFECAP Control YEFECAP
% Dry Matter

Cassava chip 57.3 52.4 42.7 34.5
YEFECAP* - 11.9 - 25.4
Whole Cottonseed 8.1 7.6 11.6 10
Rice bran 21.5 20.3 22.3 19
Soybean meal 5.2 - 11.6 -
Molasses 3.4 3.1 5.2 4.4
Urea 1.7 1.9 3.1 3.2
Opyster shell 0.5 0.4 - 0
Salt 1.0 1.0 0.7 0.7
Dicalcium” 0.5 0.4 0.5 0.5
Mineral mix* 0.7 0.7 1.0 1.0
Sulphur 0.1 0.1 0.4 0.4
Tallow 0.0 0.0 0.9 0.9
Dry matter (%) 88.7 88.0 88.7 88.6
Crude protein (%) 12.0 11.8 17.4 17.0
Total digestible nutrient’ 69.0 69.8 69.0 70.0

*YEFECAP = Yeast (Saccharomyces cerevisiae) fermented-cassava chip

®Dicalcium (each kg contains): Calcium 300 g; Phosphorus 140 g

‘Mineral mix (Dailymin®) (each kg contains): Iron 2.14 g; Todin 0.15 g; Sulphur 11.82 g; Copper 0.23
g; Magnesium 0.96 g; Sodium 2.68 g; Manganese 7.21 g; Cobalt 0.03 g; Phosphorus 19.60 g;
Selenium 0.003 g; Zing 0.16; Calcium 204.03 g

By calculation

Animal management and feeding

Animals were housed individually for each treatment and had ad libitum access to feed, fresh
water and a mineral block. Prepartum animals were fed concentrate (1.3% BW) and roughage
(ad libitum) feeds separately while postpartum animal were fed total mixed ration (TMR)
with concentrate to roughage (3% urea treated rice straw) at 70: 30. Concentrate, roughage
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(for prepartum) and TMR (for postpartum) were provided every day. Cow were milked twice
daily (05.00 AM and 16.00 PM) by milking machine.

Sampling and analysis

The DMI of each animal was measured daily from 14 d before expected calving date until 60
DIM. Samples of the prepartum and postpartum diets were collected weekly, composited
monthly, and analyzed for DM, ash, CP (AOAC, 1990). Milk production was recorded daily
for each cow until 60 DIM.

Statistical analysis

Dry matter intake and milk yield were analyzed with the following model: treatment, parity,
time (day), treatment x time. Data were analyzed separately for four periods, with the above
model, that were deemed a priori to be physiologically important: the last 7 d prepartum,
during which time DMI normally declines rapidly; the first 21 d postpartum, when cows
rapidly increase DMI; the first 42 DIM, when cows are nearing peak milk yield; and the entire
60-d postpartum experimental period. Calculations were conducted by using the general linear
models procedure of SAS (SAS, 1996).

RESULTS AND DISCUSSION

Animal fed with or without YAFECAP was not significant (p>0.10) for 7 d prepartum DMI.
During the first 21, 42 or 60 d of lactation, animal fed with YAFECAP were significant
(p<0.05) higher DMI than animal fed Control (Table 2). During the first 21 or 42 DIM,
animal fed YAFECAP consumed 0.7 kg/d more DM (p<0.05) than cows fed Control.
Improved DMI during the first 60 DIM, suggests that YAFECAP supplementation may be
most efficacious during the transition period and in early lactation. Arambel and Kent (1990)
suggested that Yeast culture might be best utilized by animals under stress. A possible
explanation for this effect is that low DMI does not provide the microbial population with
enough soluble growth factors, such as organic acids, B vitamins, and AA. Callaway and
Martin (1997) suggested that Yeast culture provides soluble growth factors that stimulate
growth of cellulolytic bacteria and cellulose digestion. Boonnop et al. (2009) reported that
there was a remarkable increase in lysine content in the YAFECAP. On the basis of these
previous results, we propose that YAFECAP may provide enough soluble growth factors for
rumen microbe which leading to increase fiber digestion, which could increase rate of passage
and therefore improve DMI.

Table 2 Least squares means for postpartum DMI by Holstein Frisian crossbred cattle fed
control (Control) diet or yeast fermented-cassava chip (YEFECAP)

Treatment p
. Control YEFECAP g]cz)oled Treatment Irg:;ment
(kg/d)
Postpartum
dlto2l 11.1 11.8 0.16 0.001 0.99
dltod42 11.6 12.3 0.10 0.001 0.42
d1tod60 11.9 12.1 0.11 0.010 0.97

Mean daily milk yields during the first 60 DIM were significant (p<0.05) higher in
YAFECAP than Control (Table 3). During the first 21 d of lactation, animal fed with YC
tended (p<0.1) to have higher milk yield. Increasing of milk yield for animal fed YEFECAP
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may be a result of the increased DMI during the first 60 DIM. Based on these results, it is
concluded that YEFECAP could be used as a portion of concentrate for dairy cows during the
transition period and increased DMI postpartum and milk production.

Table 3 Least squares means for milk yield of Holstein Frisian crossbred cattle fed control
(Control) diet or yeast fermented-cassava chip (YEFECAP)

Treatment p
Pooled Treatment Treatment
Milk yield Control YEFECAP SE < day
(kg/d)

Postpartum

d1lto2l 12.6 13.2 0.28 0.090 0.44
dltod42 13.3 14.4 0.16 0.001 0.42
d1tod60 11.9 12.3 0.11 0.001 0.98
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Effects of Yeast (Saccharomyces cerevisiae) Fermented- cassava Chip Protein (YEFECAP)
on Prepartum and Postpartum Intake and Milk Production of
Holstein Fresian Crossbred Dairy Cows

Promkot, C.>", Wanapat, M.?

!Animal health science, Faculty of Agricultural Industry Technology,
Rajamangala University of Technology Isan,Kalasin Campus, Kalasin, Thailand
*Tropical Feed Resources Research and Development Center, Department of Animal Science,
Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

The objective of this study was to evaluate effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) on pre- and postpartum intake and milk protein production
of dairy cattle. Twelve Holstein Frisian crossbred dairy cows were assigned to two treatments at
14 d before calving thought 60 d postpartum. The experimental treatment was concentrate feed
with or without YEFECAP. Cattle was fed rice straw as main roughage and postpartum cattle
was fed total mixed ration (TMR) with concentrate to roughage ratio at 70:30. The DMI was
increased by YEFECAP during the first 42 d of lactation (12.3 vs. 11.6 kg).Total milk produced
during the first 60 d of lactation tended to be higher in cow supplemented with YEFECAP than
without (12.3 vs. 11.9). Based on these results, it is concluded that YEFECAP could be used as
a portion of concentrate for dairy cows during the transition period and increased DMI
postpartum and tended to increase milk production.

BIO : Biological Sciences

Keywords: dairy cow, pre-partum, postpartum, cassava, yeast
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Effect of Yeast (Saccharomyces cerevisiae) Fermented-Cassava Chip Protein (YEFECAP)
on Energy Balance in Postpartum Dairy Cows

Promkot, C.l*, Wanapat, M.?

"Animal health science, Faculty of Agricultural Industry Technology,
Rajamangala University of Technology Isan,Kalasin Campus, Kalasin, Thailand
*Tropical Feed Resources Research and Development Center, Department of Animal Science,
Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

The objective of this study was to evaluate effects of Yeast (Saccharomyces cerevisiae)
fermented-cassava chip (YEFECAP) on energy balance of postpartum dairy cattle. Thirty two
Holstein Frisian crossbred dairy cows were assigned to two treatments at 14 d before calving
thought 60 d postpartum. The experimental treatment was concentrate feed with or without
YEFECAP. Cattle was fed rice straw as main roughage and postpartum cattle was fed total
mixed ration (TMR) with concentrate to roughage ratio at 70:30. The dry matter intake (DMI),
milk yield and energy balance tended to be higher in cow supplemented with YEFECAP than
without. On the basis of these results, we propose that YAFECAP may provide enough soluble
growth factors for rumen microbe which leading to increase fiber digestion, which could
increase rate of passage and therefore improve DMI and more energy balance. Based on these
results, it is concluded that YEFECAP could be used as a portion source in concentrate feed for
dairy cows during the transition period and tend to increase DMI, milk yield and more energy
balance.

Keywords: energy balance, dairy cow, pre-partum, postpartum, cassava, yeast

"Corresponding author.
Tel.: 0-4277-1460, 08-9712-9043; Fax: 0-4277-1460
E-mail: promkot@yahoo.com

lng...d1nnuAMEnITININTEANAN Y (@ne.) TNy drinnunemuaiuayunsIde (@) 105

S9OUIDS Jed1soyolg - Olg




Pratuangdejkul, J. 140

Prawat, U. 1
Prayoonwiwat, N. 179
Preechapornprasert, D. 149
Preechaworapun, A. 42,61
Premrudeepreechachan, S. 198
Pridasawas, W. 190
Prokofiev, A. 88
Promkot, C. 105
Promsonthi, P. 149
Promyou, S. 127
Proungyvitaya, T. 167
Pruenglampoo, S. 178
Pudyenchuen, R. 69
Puntheeranurak, S. 67
Punyarit, P. 103
Pupacdi, B. 151
Putalun, W. 22
Putchakarn, S. 115
Puttipipatkachorn, S. 21
Puttipipatkhachorn, S. 23
R

Rakariyatham, N. 220
Ratanashu-ek, T. 30
Ratanasthien, B. 117
Ratanatriwong, P. A. 219
Rattanachaikunsopon, P. 223
Rattanakhanokchai, K. 93
Rekchai, H. 43
Rerkasem, A. 178
Rerkasem, K. 178
Reutrakul, V. 143
Rholl, D. A. 155
Ritchie, R. 125
Ritthiwigrom, T. 1
Roboon, J. 118
Rode, B. M. 53
Rojanarata, T. 20
Rongsayamanont, C. 211
Rotchanapreeda, T. 126
Roytrakul, S. 167
Ruangsittichai, J. 157
Ruchirawat, S. 37,38
Rueanghiran, C. 157
Ruffolo, D. 86
Rugsamanee, S. 111
Rukachaisirikul, V. 130
Runglertkrengkrai, S. 233
Rungrojsuwan, S. 242
Rungrotmongkol, T. 51
Rungsayatorn, S. 257
Rungsihirunrat, K. 160
Rungsipipat, A. 107
Runnarong, N. 179

S

Saebea, D. 63
Saekho, S. 174
Saengruchi, T. 169
Saensakdi, J. 230
Saetun, P. 73
Saikhun, K. 108
Saiprom, N. 155
Saisawang, C. 28
Saisopa, J. 241
Sakamoto, S. 22
Sakdapipanich, J. T. 5
Samphao, A. 43
Samung, Y. 157
Sangcakul, A. 47
Sangkhathat, S. 165
Sa-nguanrut, P. 18
Sanit, S. 118
Sanorpim, S. 92
Sasanakul, W. 171
Sathornsumetee, S. 169
Savisit, R. 25
Schweizer, H. P. 155
Sdoodee, S. 224
Seawan, N. 1
Seelanan, T. 126
Seenprachawong, U. 239
Senawong, T. 168
Seritanondh, S. 256
Sethadavit, M. 153
Shotipruk, A. 9
Sila-on, W. 142
Simutkin, V. 88
Singh, D. J. 54
Singhasivanon, P. 26
Siopsis, G. 85
Sirachainan, N. 171
Sirijaraensre, J. 55
Siriphanich, J. 124
Siripunkaw, C. 120
Sirireung, S. 171
Sirisakulveroj, B. 180
Sirisanthana, T. 163
Sirisinha, K. 6
Sitthipongpanich, T. 236
Sitthisak, S. 154
Sjostrand, H. 88
Skolpap, W. 222
Smith, C. B. 81
Smith, N. W. 47
Smith, S. M. 81
Smythe, L. D. 161
Soares, J. B. P. 192
Sobhon, P. 101, 102, 104, 153
Soest, R. W. M. van 115
Somana, J. 126

vi Im&J...Ei’wﬁ’ﬂmuﬂmzmﬁumimiqmuﬁﬂm (@ne.) SAU drunnunemUaiuayUNTITY (@n7.)




