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Abstract | Urea molasses multi-nutrient block (UMMB) supplementation is a method employed to enhance the
performance of Holstein Friesian dairy cows. However, many UMMBs use cement adhesive as a key component.
Some concerns are that using cement as an adhesive could adversely affect the health of dairy cows if consumed over
an extended period. Therefore, it is necessary to find organic materials to replace cement as an adhesive component
tor UMMBs. One potential organic alternative for adhesive feed material is tapioca meal. Tapioca meal possesses
gelatinization properties, making it suitable as a natural adhesive for UMMBEs. This study investigated the impact of
substituting tapioca meal as a natural organic for UMMBs on Holstein Friesian dairy cows’ production performance,
milk quality, and blood metabolic profile. The study involved 20 Holstein Friesian dairy cows, which were divided into
five groups: 0% tapioca meal, 100% cement (T0); 25% tapioca meal, 75% cement (T1); 50% tapioca meal, 50% cement
(T2); 75% tapioca meal, 25% cement (T3); and 100% tapioca meal, 0% cement (T4). The results indicated that substi-
tuting tapioca meal as a natural adhesive significantly affected (p<0.01) the calcium and iron mineral content of milk.
However, the treatment did not significantly (p>0.05) impact milk production, feed consumption, feed consumption
efficiency, physical quality of milk, phosphorus mineral content, hematological values, and blood metabolic profile. The
substitution of 50% cement with tapioca meal as an organic adhesive showed the most positive results regarding milk
quality and performance. Nevertheless, tapioca meal as a substitute for cement can be considered up to the 100% level,
as it exhibited normal blood metabolically.
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INTRODUCTION

olstein Friesian dairy cows are known for their high

milk yield and are considered the predominant dairy
cow breed worldwide (Hazel ez a/., 2020). However, in In-
donesia, the milk production of Holstein Friesian dairy
cows remains low due to various factors such as feed nu-
trition, reproduction, and livestock health. To address the
nutritional needs of the livestock, it is necessary to sup-
plement their diet with additional feed/concentrates. The
ingredients and composition of these concentrates sig-
nificantly impact milk yield and composition (Oba and
Wertz-lutz, 2011). One such beneficial feed supplement
tor Holstein Friesian dairy cow is the urea molasses mul-
ti-nutrient block (UMMB), which contains essential nutri-
ents such as protein, vitamins, and minerals (Hatungimana
and Ndolisha, 2015). The UMMB comprises molasses as
filler material and cement as an adhesive substance (Sukri
et al., 2024). However, the cement adhesive material is in-
organic and process challenges for digestion in dairy cows.
Therefore, it is necessary to explore organic alternatives to
replace cement as the adhesive material in UMMB pro-
duction.

Tapioca meal, an alternative organic adhesive feed ingre-
dient derived from cassava, boasts a high starch content
that significantly affects gelatinization properties. Further-
more, its nutritional content, including moisture, protein,
fat, ash, fiber, and carbohydrates, underscores its potential
as a valuable dietary component for dairy cows. Research
has demonstrated that supplementing UMMB with 50%
tapioca meal can enhance the reproductive performance of
dairy cows (Hasbi ez al., 2024), highlighting the need to
turther explore its potential as a natural adhesive to replace
cement. As such, this study aims to comprehensively inves-
tigate the impact of tapioca meal substitution as a natural
adhesive for UMMB on Holstein Friesian dairy cows’ per-
formance, milk quality, and blood metabolic profile.

MATERIALS AND METHODS

ETHIiCAL APPROVAL

This research was conducted following the protocol and
did not violate animal welfare, which was approved by the
Research Ethics Commission of Hasanuddin Universi-

ty through a certificate with number 591A/UN.6.4.5.31/
PP36/2023.

PERIOD AND PLACE OF RESEARCH

'The experiment was conducted in Panette Hamlet, Lebang
Village, Cendana District, Enrekang Regency. Milk sam-
ples were tested at the Feed Chemistry Laboratory of
Hasanuddin University, Makassar, South Sulawesi. Blood
samples were tested at the Makassar Health Laboratory at

jalan Perintis Kemerdekaan. 11, Tamalanrea, Tamalanrea
District, Makassar City.

RESEARCH ANIMALS

'This study used 20 Holstein Friesian dairy cows aged 4-5
years, with a lactation period of 1-4 months and an aver-
age body weight of approximately 500 kg. The cows were
ted with 3% dry matter (DM) of their body weight, in-
cluding 80% elephant grass (Pennisetum purpureum) and
20% concentrate. The concentrate used in this study was a
rice bran, tofu pulp, oil palm meal, and mineral mix. The
concentrate formulation was designed to provide a Crude
Protein (CP) content of 16% and a Total Digestible Nu-
trient (TDN) content of 70%. Additionally, the dairy cows
had ad libitum access to drinking water, and each cow was
given 500 g of UMMB per day.

RESEARCH DESIGN

This study used a completely randomized design (CRD)
with five treatments and four replicates with the following
treatments;

T0= Cement 100% substitution tapioca meal 0%.
T1= Cement 75% substitution tapioca meal 25%.
T2= Cement 50% substitution tapioca meal 50%.
T3= Cement 25% substitution tapioca meal 75%.
T4= Cement 0% substitution tapioca meal 100%.

PropuctioN AND IMPLEMENTATION UMMB

'The preparation of UMMB involves a specific process that
begins with the weighing of DM such as rice bran, co-
conut cake meal, commercial minerals, salt, vitamins, lime,
and urea (Figure 1). To these ingredients, different levels
of cement and tapioca meal are added for each treatment.
The weighed feedstuffs are then thoroughly mixed in a
bucket. Next, the tapioca meal is gelatinized by heating
it with molasses at 70°C. This mixture is then combined
with the previously mixed feedstuffs until evenly mixed.
'The material is put into a UMMB mold, and the molding
tool is rotated until the UMMB becomes compact. After
molding, the UMMB is placed in a dehydrator at 70°C
for a duration of 15 hours. Once this period has elapsed,
the UMMB is allowed to cool before being wrapped in
clear plastic. Finally, the UMMB is ready to be tested on
Holstein Friesian dairy cows. The feedstuff of UMMB is
presented in Table 1.

The study spanned 60 days, with a 7-day period for feed
adaptation. The dairy cows were housed in group pens,
each measuring 6 m x 3 m. Feeding occurred three times
daily: at 7:00 am, 11:00 am, and 4:00 pm. The feed given
was 3% of the cow’s body weight, and UMMB was provi-
ded at 500 g per head per day. Dairy cows had ad libitum
access to drinking water. Milk and blood samples were col-
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lected at the beginning and end of the study. Milk samples
were stored in 250 ml bottles placed in an ice pack coo-
ler box, while blood samples (3 ml each) were drawn from
the jugular vein using a project needle and project holder
and then placed in an Ethylen Diamine Tetra Acetic Acid
(EDTA) vacutainer tube in a cooler box. Plasma was obtai-
ned by centrifuging the blood sample at 3000 rpm for 10
minutes and transferred into a microtube after standing for
30 minutes.
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Figure 1: Production and implementation of UMMB.

Table 1: Composition feedstuff of UMMB.

Feedstuff Percentage (%) Total (g)
Cement/Tapioca meal 10 50
Urea 5 25
Molasses 30 150
Coconut cake meal 12.5 62.5
Rice bran 38 190
Commercial minerals 1 5
Salt 2 10
Lime 0.5 2.5
Vitamins 1 5
Total 100 500

OBSERVED PARAMETERS
'The observed parameters in this study are:

*  Milk Yield, milk yield was measured using a measur-
ing cup (liter), adding the milk yield in the morning
and afternoon milking.

*  Dry Matter Intake (DMI), is measured between the
different feed offers and the remaining feed the next
day.

*  Feed Conversion Efficiency (FCE), is measured by the
accumulation between the amount of milk yield divid-
ed by the quantity of DMI (Arndt ez a/., 2014).

* pH, data collection is done by dipping the pH meter
in the sample in a glass container, and the value read is
the measured pH of the sample (Ibrahim ez a/., 2023).

*  Specific Gravity (SG), measurement of milk SG refers
to (NSA, 1992).

*  Viscosity, measured using an Ostwald viscometer, the
formula used to measure milk viscosity refers to (Riz-
qiati ez al.,2021) as follows:

(p milk) t milk

(p water) t water

Viscosity = 1) water

Description:

n water= viscosity of water (1,0 cP).

p milk= specific gravity (g/ml).

t milk= milk flow time (sec).

p water= specific gravity water (1 g/ml).
t water= water flow time (sec).

*  The milk’s calcium (Ca) and phosphorus (P) levels, as
well as its iron (Fe) content, were determined using the
atomic absorption spectrophotometry (SSA) method.
'This method accurately measures the concentration of
metal atoms in a solution (Mahfudloh and Tirono,
2010).

*  Blood glucose levels, urea, alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) were
accurately measured using advanced methods and
state-of-the-art instruments from Thermo Scientific
Indiko. These methods include hexokinase, CHOD-
PAP, GLDH, and IFCC without pyridoxal phosphate
(incubate at 37°C).

DAtA ANALYSIS

The data was analyzed using the General Linear Model
(GLM) procedure of the Analysis of Variance (ANOVA)
in SPSS software for Windows version 16.0, obtained
from Chicago, IL, USA, with a confidence level of 95%.
In cases where treatment means showed a significant effect
(P<0.05), Duncan’s test was utilized.

Yij=p + Ui + 25j

Description;

Yij: response variable.

p: general mean.

Ui: effect of dietary treatments.
Yij: random error.

RESULTS AND DISCUSSION

PERFORMANCE OF HOLSTEIN FRIESIAN DAIRY Cows
Fep UMMB CONTAINING ORGANIC ADHESIVES

The study’s results indicated that substituting tapioca meal
in producing UMMB did not significantly affect (P>0.05)
the performance of Holstein Friesian dairy cows. This in-
cludes milk yield, feed consumption, and feed consump-

tion efficiency (FCE), as detailed in Table 2.
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Table 2: Performance of Holstein Friesian dairy cows fed
UMMB containing tapioca meal as a cement substitute.

Parameters Treatments P-Value
To Ti1 T2 T3 T4

Milk yield (Kg/ 11.12 12.90 13.48 12.90 11.45 0.33

head/day) +0.40 +3.02 +1.48 +0.41 =0.64

DMI (Kg) 13.85 13.85 13.78 13.81 13.79 0.61
+0.01 x0.00 +0.04 +0.04 =0.00

FCE 0.80 092 0.97 093 0.89 0.31
+0.02 +0.21 +0.10 +x0.02 =0.11

Treatment: 100% cement substituted for 0% tapioca
meal (as T0); 75% cement substituted, 25% tapioca meal
(T1); Cement 50% substituted, 50% tapioca meal (T2);
25% cement substituted, 75% tapioca meal (T3); and 0%
cement substituted for 100% tapioca meal (T'4). DMI: dry
matter intake; FCE: feed conversion efficiency; Data is
presented mean * standard deviation.

Milk yield ranged between 11.12 and 13.48, with the
highest levels observed in the treatment with 50% tapi-
oca meal substitution (T2). Treatments using tapioca
meal substitutes resulted in higher milk yield than 100%
cement. As the level of cement substitution with tapioca
meal increased to 50%, milk yield also increased. Adequate
UMMB nutrition, which includes Ca minerals from ce-
ment and carbohydrates from tapioca meal, can optimize
milk yield. Meeting the Ca needs of the dairy cow will
increase milk yield, as Ca is essential for nutrient absorp-
tion and a precursor for milk formation. The consumption
of Ca by dairy cows will bind with propionic acid to form
propionic Ca, and increasing calcium propionate will sig-
nificantly increase milk yield as it is a precursor for the
main milk component, lactose. However, excessive Ca con-
sumption by dairy cows can increase kidney function and
reduce protein and energy digestibility.

Additionally, UMMB T2 contains carbohydrates, which
optimizes production. Carbohydrates are the primary ener-
gy source in diets fed to dairy cows and typically comprise
60 to 70 percent of the diet. Apart from being the main
energy source, carbohydrates are also the main precursor
for the formation of milk. A carbohydrate deficiency dur-
ing lactation can lead to low milk production and ketosis.

Dry matter intake plays a crucial role in the performance of
dairy cows. High-quality feed is essential to optimize dairy
cows’ performance. Dairy cows will consume feed based on
their physiological needs (NRC, 2001). In this study, feed
intake varied from 13.78-13.85 with the lowest intake ob-
served in T2. Despite the lowest feed intake in'T2, milk yield
was the highest. This suggests that the T2 treatment offers
better nutrition than other treatments (D’'Mello,2000).The
supplementation of UMMB, which contains Ca minerals,
can enhance the digestibility of feed nutrients. The min-
eral Ca can increase the buffering capacity of the rumen,

leading to higher production of acetic and butyric acids
due to fiber fermentation (Wondater and Ayanie, 2023).

Furthermore, the energy obtained from carbohydrates in
tapioca meal can have a calorigenic effect when consumed
excessively. This calorigenic effect can lead to heat stress
in livestock due to energy metabolism, causing excess heat
production in the body. Consequently, dairy cows may
reduce feed intake to mitigate severe calorigenic effects

(Beigi and Edelman, 1971).

Feed efliciency is measured by dividing milk yield by feed
consumption. The goal of enhancing feed efliciency is to
drive profitability. Increasing milk yield leads to more ef-
ficient feed consumption by cows, resulting in higher milk
yields. Effective nutrition and feed management play a
crucial role in improving feed efficiency. Incorporating
UMMB supplements can be a successful approach to ful-
filling the nutritional needs of dairy cows while requiring
relatively minimal DMI (VandeHaar ez a/., 2016). In a
study, the FCE values ranged from 0.80 to 0.97, with the
highest value observed in T2. The nutritional composition
in T2 surpasses all other treatments, leading to a more bal-
anced and efficient feed conversion ratio (FCE), signifi-
cantly influenced by nutrition and feed digestibility (Lov-
endahl ez a/., 2018). UMMB can enhance the utilization
of low-quality fiber by supporting rumen microorganisms,
promoting improved fermentation of fibrous materials,
and increasing the production of microbial proteins and

fatty acids, thereby enhancing FCE (Wongnen, 2002).

PuysicaL QuAaLiTy oF MiLK OF HOLSTEIN FRIESIAN
Dary Cows FED UMMB CoONTAINING ORGANIC
ADHESIVES

The utilization of UMMB substitute containing tapio-
ca meal did not produce a significant effect (P>0.05) on
milk pH, SG, and milk viscosity, as detailed in Table 3.The
average pH value of Holstein Friesian dairy milk ranged
from 6.72 to 6.77, which falls within the acceptable range
for fresh milk according to NSA (2011) standards, set at
between 6.3 and 6.8. The pH value observed in this study
corresponds to the averages reported in previous studies:
6.6—6.7 (Alrhmoun ez al.,2024),6.40-6.60 (Kandeel ez al.,
2019),6.50-6.60 (Ako ez al.,2024) and 6.43-6.69 (Ahmad
et al.,2023). Furthermore, Aydogdu ez a/. (2023) highlight-
ed that various factors, including microorganisms, can in-
fluence the quality of milk pH. Christi ez a/. (2022) also
acknowledged that milk pH is impacted by environmental
factors, milking duration, sanitation, and measurement ac-
curacy.

In this study, the average SG value of Holstein Friesian
dairy milk ranges from 1.030 to 1.036. The minimum val-
ue for SG, as per NSA (2011), is approximately 1,0270 g/
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mL, which aligns with other research findings indicating
an average SG of fresh cow’s milk to be 1.028 (Yenew e7
al., 2020), with a range from 1.027-1.035 (Gemechu ez
al., 2015), 1.070 (Erdem e# al., 2022), and 1.025-1.035
(Mudgil and Barak, 2013). Milk SG positively correlates
with lactose and DM/milk density (Ahmad ez a/., 2005;
Arief et al., 2021; Rahmawati and Juwitaningtyas, 2024).
Lactose is produced from glucose derived from carbohy-
drates in feed, with tapioca meal high in carbohydrates.

Table 3: Physical quality of milk of Holstein Friesian dairy
cows fed UMMB containing tapioca meal as a cement
substitute.

Parameters Treatment P-Value
TO T1 T2 T3 T4

pH 6.72 6.73 6.73 672 6.77 0.59
+0.65 +0.23 +0.32 +0.00 =0.80

SG (g/ml) 1.034 1.033 1.031+ 1.034 1.032 0.40
+0.00 +0.00 0.00 +0.00 =0.00

Viscosity (cP) 1.55 1.55 158 159 162 0.83
+0.10 +0.06 *0.12 +0.11 =0.09

Treatment: 100% cement substituted for 0% tapioca meal
(as TO); 75% cement substituted, 25% tapioca meal (T1);
Cement 50% substituted, 50% tapioca meal (12); 25%
cement substituted, 75% tapioca meal ('T3); and 0% cement
substituted for 100% tapioca meal (T4). SG: specific

gravity. Data is presented mean+standard deviation.

The treatment did not yield a significant effect (P>0.05)
on viscosity. However, the viscosity values in this study,
ranging from 1.55 to 1.62 cP, are within the normal range
as defined by Purwantiningrum ez a/. (2015). The viscosity
of the milk increased with the level of tapioca meal sub-
stitution in UMMB, attributed to the high carbohydrate
content of tapioca meal, which can enhance the production
of energy, fat, and lactose in milk (Annisa ez a/., 2024). The
increase in viscosity is associated with forming a more sub-
stantial and rigid protein network, leading to a slower flow
of the liquid (Dobozi 7 a/., 2023). The milk fat globules
are a binding or connecting agent for casein micelles, con-
tributing to the observed high viscosity values (Garavand
et al.,2023).

MACRO- AND MICRO-MINERAL MILK QUALITY OF
HovLsTEIN FriesiaN Dairy Cows Fep UMMB
CONTAINING ORGANIC ADHESIVES

'The feeding of UMMB in the feed had a significant im-
pact (P<0.01) on the levels of Ca and Fe, but it did not
have a significant effect (P>0.05) on P levels (Table 4). The
levels of milk Ca increased as the substitution of cement
with tapioca meal increased, but only up to a 50% substi-
tution level. According to Mohammad ez a/. (2007), ce-
ment contains 25% CaCo,, which is difficult for the body

to absorb. In contrast, tapioca meal contains Ca ions more
readily absorbed by dairy cows. This aligns with the find-
ings of Shkembi and Huppertz (2022), who suggested that
Ca in the dairy cows’ body can only be absorbed in ion
form, whereas CaCO, has low solubility, making it chal-
lenging to absorb in the intestine. Additionally, Vega and
Stein (2014) noted that the low absorption of CaCO; in
dairy cows can be improved by supplementing with other
easily absorbable forms of Ca.

'The phosphorus content averages 698.95-809.09 mg/kg.
These findings are consistent with Vorinina ez a/. (2022)
research on P mineral content in cow’s milk, which found
719.93-1216.55 mg/kg. The high P value in T2 is attrib-
uted to the carbohydrate content in tapioca meal, which
can enhance P mineral absorption (Permana ez 4/, 2012).
Furthermore, calcium phosphate (Ca,(PO,),) in cement
can degrade into P (Boughanmi ez a/., 2018). According
to the statistical analysis, the TO treatment differs signifi-
cantly and has a higher average value of 1.20-2.75 mg/kg
compared to the other treatments (Table 4), with a signifi-
cance level of P<0.01.The Fe content decreased as the tap-
ioca meal level increased. This is due to the absence of Fe
in tapioca meal (Lekahena, 2016), while cement contains
FeO, compounds ranging from 0.5-6.0% (Putra, 2021).
FeO, may degrade into Fe ions and serve as a precursor to
milk iron formation.

Table 4: Mineral macro- and micro-milk quality of
Holstein Friesian dairy cows fed UMMB containing

tapioca meal as a cement substitute.

Parame-  Treatment P-

ters,mglkgrg  T1 T2 T3 T4  Value

Calcium 609.90 724.04 721.24+ 658.09+ 684.96+ 0.00
+34.37* +836° 56.66° 9.19%  8.48b

Phosphorus 779.94 698.95+ 809.09+ 796.10+ 807.77+ 0.19
+5.12 22.89 9728 17.84 82.59

Iron 2.75+ 156+ 120+ 153+ 122 0.00
0.12¢  0.18> 0.09* 0.14> =+0.10*

Treatment: 100% cement substituted for 0% tapioca
meal (as T0); 75% cement substituted, 25% tapioca meal
(T1); Cement 50% substituted, 50% tapioca meal (T2);
25% cement substituted, 75% tapioca meal (T3); and 0%
cement substituted for 100% tapioca meal (T4). Data is
presented mean+standard deviation.

HemaToLoGicAL VALUES OF HOLSTEIN FRIESIAN
Dairy Cows FED UMMB CoONTAINING ORGANIC
ADHESIVESS

'The provision of UMMB containing cement adhesive and

substituted with tapioca meal did not significantly affect

(P>0.05) the levels of RBC, WBC, and platelets. The aver-
age RBC value in this study ranged from 5.18-6.16x10¢/
pL, falling within the normal range (Table 2). Previous
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studies have reported that dairy cows typically have a total
RBC of 5.5-6.5x10¢/pL. (Morar e al.,2018),5.1-7.6x10¢/
pL (Brink ez @/, 2023), and 3.92-6.37x10%uL. (Nosike e7
al., 2020). Furthermore, Bali cows fed cocoa pulp-based
concentrate as an energy source exhibited RBC values of
4.78-5.18x10%uL (Utamy ez a/., 2021).

'The study found that the average WBC value ranged from
8.80-11.70x10%/pL, falling within the normal range (Ta-
ble 5). Previous reports by Divers and Peek (2008) indi-
cated that normal WBC levels for dairy cows are 5.60—
12.70x103/pL. (Morar ez al., 2018); 7.83-10.71x10%/pL
(Nosike ez al., 2020); and 10.02-10.15x10%/uL of Balinese
cows with cocoa pulp-based concentrate as an energy
source exhibited certain SDP values (Utamy ez a/., 2021).

Based on the WBC value, it can be suggested that UMMB
resulting from substituting cement adhesive material with
tapioca meal does not pose a toxicity risk to dairy cows.
Cows with normal WBC levels demonstrate a high count
of neutrophils. According to Wagner ¢z a/. (2008), healthy
cows display normal WBC levels and high neutrophil
counts. An increase in WBC count can help prevent severe
microbial infections in dairy cows and provide a robust de-
fense against infections (Nosike ez a/., 2020). Halek ez al.
(2020) suggest that increasing WBC above normal limits
is a physiological response to protect the body from toxic
compounds and microorganisms.

After being fed UMMB, Holstein Friesian dairy cows
showed no significant effect (P>0.05) on their blood plate-
let count, which averaged 366.3-452x10%/pul (Table 5).
According to Elsayed ez a/ (2024), platelet values in dairy
cows ranged from 120.8-508.5x10%/pl, 400-480x10%/pl
(Nosike e al.,2020), and 298.5-379.7x10%/pl (Indah ez al.,
2020). Blood platelets are crucial for blood clotting, and a
low platelet concentration indicates a longer blood clot-

ting process, leading to increased blood loss (Wagner e7
al., 2008).

Broop BiocHEMICAL PRrOFILE OF HOLSTEIN
FriesiaNn Dairy Cows FEp UMMB CONTAINING
ORGANIC ADHESIVES

'The study’s results and the statistical analysis showed that
the administration of UMMB had no significant effect on
blood glucose, ureum, AST, or ALT levels. The study re-
vealed that the glucose levels of dairy cows varied between
58.33 and 64.66 mg/dl. These results align with a study
by Iriso e al. (2023), which reported that glucose levels
ranged from 40.0 to 100.0 mg/dL. The research also in-
dicated that glucose levels increased as tapioca meal, sug-
gesting that the energy needs derived from carbohydrates
degraded into glucose in UMMB are adequately met. Ac-
cording to Prathyusha and Nirmala (2024), tapioca meal,

with its high carbohydrate content (83.17%), is suspected
to impact the increase in glucose levels. Further support for
this comes from Cihan e# a/. (2023), who noted that blood
glucose reflects the metabolic rate in dairy cows and serves
as an energy source. In lactating dairy cows, the require-
ment for glucose is mainly driven by the mammary glands’
need for milk synthesis.

Table 5: Hematological Values in Holstein Friesian Dairy
Cows Fed UMMB containing tapioca meal as a cement
substitute.

Parameters Treatment P-Value
ToO Ti T2 T3 T4

RBC (x10¢/pL) 6.16+ 5.65+ 6.15+ 5.40+ 5.18+ 0.33
1.63 0.26 1.04 0.18 0.44

WBC (x10°/pL) 8.80+ 11.36+ 10.56 9.13+ 11.70+ 0.72

1.70 158 +0.89 1.15 6.43
PLT (x10%/pL) 439+ 366+ 452 420 413+ 0.48
70 97.14 13 0 54.50

Treatment: 100% cement substituted for 0% tapioca
meal (as T0); 75% cement substituted, 25% tapioca meal
(T1); Cement 50% substituted, 50% tapioca meal (T2);
25% cement substituted, 75% tapioca meal (T3); and 0%
cement substituted for 100% tapioca meal (T4). RBC: red
blood cell; WBC: white blood cell; PLT: platelet. Data is

presented mean+standard deviation.

Table 6: Blood Biochemical Profile in Holstein Friesian
Dairy Cows Fed UMMB containing tapioca meal as a

cement substitute.

Parameters Treatment P-Value
TO T1 T2 T3 T4

Glucose (mg/dL) 58.33 62.33 61.66 60.00 64.66 0.33
+1.52 #2.51 +5.50 +2.64 +4.50

Urea (mg/dL) 13.00 10.66 12.33 10.00 10.66 0.78
+1.73 +4.61 +2.51 +#1.00 +4.93

AST (IU/) 80.33 68.0+ 67.66 63.66 72.50+ 0.33
+7.57 12.76 +8.50 +8.02 10.50

ALT (IU/) 34.00 28.66 32.00 26.66 25.66 0.35
+5.29 #2.51 +£5.29 +8.50 +4.04

Treatment: 100% cement substituted for 0% tapioca
meal (as T0); 75% cement substituted, 25% tapioca meal
(T1); Cement 50% substituted, 50% tapioca meal (T2);
25% cement substituted, 75% tapioca meal (T3); and 0%
cement substituted for 100% tapioca meal (T4). AST:
Aspartate aminotransferase; ALT: alanine transaminase.
Data is presented mean * standard deviation.

The urea levels observed in this study ranged from 10.00
to 13.00 mg/dL (Table 6), consistent with the findings
of Agustina ez al. (2023), who reported a range of 26.6
to 56.7 mg/dL. According to Peng ez al. (2021), urea is

a by-product of protein metabolism produced in the liver
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and excreted by the kidneys. Elevated urea concentrations
in the blood generally indicate more efficient amino acid
utilization. Tial ez a/. (2023) further explained that urea in
UMMB is a non-protein nitrogen source converted into
ammonia nitrogen in the rumen through microbial hydrol-
ysis. Additionally, Luan (2020) noted that urea levels are
influenced by the composition of the feed, as the majority
of urea is derived from the breakdown of dietary protein.

'The study indicated that AST and ALT levels were 63.66—
80.33 IU/1 and 25.66-34.00 IU/, respectively, as presented
in Table 6. The consistent levels between treatments sug-
gest that the liver function of lactating Holstein Friesian
dairy cows is normal and healthy. Cui ¢z a/. (2019) sug-
gested that normal AST levels typically range from 42.5—-
98 IU/L, and normal ALT levels range from 14-38 IU/L.
According to Mobashar ez a/., (2023), AST and ALT are
enzymes in liver tissue, muscle cells, the heart, and kid-
neys and serve as markers of liver damage in dairy cows.
Excessive consumption of free radicals by dairy cows can
lead to oxidative stress, causing damage to cells and tissues.
Turafelli ez a/. (2023) explained that oxidative stress results
from increased oxidants in cattle body cells, which produce
free radicals, causing chemical stress in the body. Mohsin
et al. (2022) added that when liver cells are damaged, AST
and ALT are released into the blood, increasing enzyme
activity.

CONCLUSIONS AND
RECOMMENDATIONS

According to the study findings, it has been established
that substituting cement with tapioca meal as an organic
adhesive material at 50% yields the highest milk perfor-
mance and quality. Additionally, tapioca meal as a substi-
tute for cement can be extended up to 100% as it maintains
normal blood metabolic profile.

ACKNOWLEDGEMENTS

'The research team is grateful to the Sipatuo Farmer Group
in Panette Village, Cendana Subdistrict, Enrekang Dis-
trict, for facilitating this research. We also thank the Live-
stock and Fisheries Service Office of Enrekang District for
supporting this research activity. We hope that the results
of this research will be valuable and contribute positively
to the development of dairy cows practices in the future.

NOVELTY STATEMENTS

'The innovation of this research is in the utilization of tapi-
oca meal as a binder in the formulation of UMMB, serving
as a replacement for the traditionally used binder, cement.
'This novel approach seeks to mitigate the limitations as-

sociated with cement, such as potential health risks for
livestock and adverse environmental effects. As an organ-
ic material, tapioca meal has not been extensively exam-
ined or applied in this context. This study offers a more
environmentally friendly and safer alternative for livestock
while simultaneously enhancing the functional attributes
and sustainability of UMMB production. Furthermore, it
provides empirical evidence regarding the efficacy of tap-
ioca meal as a binder, its durability, and its acceptance by
livestock, signifying a notable advancement in the field of
animal feed technology.

AUTHOR’S CONTRIBUTIONS

R. F. Utamy: Conceived and designed the experiments,
performed the field experiments, analyzed data, and wrote
the paper.

A. Ako and H. Hasbi: Conceived and designed the exper-
iments, performed the field experiments, performed, and
analyzed data, and wrote the paper.

Z.Ramadan, R. Mufliha, A. Mutfaidah and A. F. Nurbina:
Performed the data tabulation, analyzed data, and wrote
the paper.

I. D. A. Mahayani and A. A. R. Hakim: Performed the
field experiments and data tabulation.

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Agustina DK, Kuswati, Kurnadi B, Hidayati N (2023). Respon
metabolik sapi Madura pada musim basah di Kabupaten
Pamekasan. Jurnal Ilmu Peternakan dan Veteriner Tropis,
13:113-118.

Ahmad T, Bilal MQ, Ullah S, Muhammad G (2005). Effect of
severity of mastitis on pH and specific gravity of buftalo
milk. J. Agri. Sci., 42: 64-67.

Ahmad T, Ghafoor A, Nadeem M, Bilal MQ, Sharif A (2023).
Effect of mastitis on milk composition of cross-bred
(Holstein Friesian x cholistani) and Sahiwal cattle. ]. Agri.,
39: 37-44. https://doi.org/10.47432/2023.39.1.7

Ako A, Utamy RF, Hasbi H, Said M I, Hatta M, Andini NS,
Khairani L, Churriyah AN, Khaerunnisa K, Rahman AA,
Silvi, Mufliha R, Ramadan Z, Khaerani PI (2024). Eco-
friendly eggshell meal on milk yield and quality of Holstein
Friesian cows. Am. J. Anim. Vet. Sci., 19: 167-171. https://
doi.org/10.3844/ajavsp.2024.167.171

Ali A, Rehman MU, Ahmad SM, Mehraj T, Hussain I,
Nadeem A, Mir MUR, Ganie SA (2022). In Silico Tools
for Analysis of Single-Nucleotide Polymorphisms in the
Bovine Transferrin Gene. Animals., 12: 693. https://doi.
org/10.3390/ani12060693

Alrhmoun M, Zanon T, Katzenberger K, Holighaus L, Gauly M
(2024). Exploring the heights: Impact of altitude on dairy
milk composition. Am. Dairy Sci., 5: 139-143. https://doi.
org/10.3168/jdsc.2023-0448

March 2025 | Volume 13 | Issue 1 | Page 84

029 A
Lol Links
**QResearchers


https://doi.org/10.47432/2023.39.1.7
https://doi.org/10.3844/ajavsp.2024.167.171
https://doi.org/10.3844/ajavsp.2024.167.171
https://doi.org/10.3390/ani12060693
https://doi.org/10.3390/ani12060693
https://doi.org/10.3168/jdsc.2023-0448
https://doi.org/10.3168/jdsc.2023-0448

OPENaACCESS

Journal of Animal Health and Production

Annisa, Rahmadini S, Asben A, Dewi KH, Ernita Y (2024).
Physicochemical properties of pasteurized cow’s milk:
review. J. Appl. Agric. Sci. Technol., 8: 267-281. https://
doi.org/10.55043/jaast.v8i2.272

Arief, Jamarun N, Satria B, Pazia R (2021). Milk lactose,
specific gravity and mineral of etawa dairy goat fed with
palm kernel cake based concentrate, tithonia (fithonia
diversifolia), sweet potato leaves (Ipomoea batatas L) and
gamal (Gliricidia sepium). IOP Publishing., 1-7. https://
doi.org/10.1088/1755-1315/888/1/012004

Arndt C, Powell JM, Aguerre MJ, Crump M, Wattiaux
MA (2014). Feed conversion efficiency in dairy cows:
Repeatability, variation in digestion and metabolism of
energy and nitrogen, and ruminal methanogens. J. Dairy
Sci., 98: 3938-3950. https://doi.org/10.3168/jds.2014-
8449

Aydogdu T, O’Mahony J, Mccarthy A (2023). pH, the
fundamentals for milk and dairy processing: a review.]. Dairy.,
4: 395-409. https://doi.org/10.3390/dairy4030026

Badan Standarisasi Nasional (2011). Standar Nasional Indonesia:
Susu Murni.

Badan Standarisasi Nasional (1992). Standar Nasional Indonesia:
Susu Murni.

Beigi FI, Edelman IS (1971). The mechanism of the calorigenic
action of thyroid hormone. J. Gen. Phsyiol., 710-722.
https://doi.org/10.1085/jgp.57.6.710

Boudreaux MK, Spangler EA, Welles EG (2011). Hemostasis.
In: Duncan and Prasse’s Veterinary Laboratory Medicine:
clinical pathology, ed. Latimer KS, 5th ed., 107-144.

Boughanmi S, Labidi I, Megriche A, Tiss H, Nonat A (2018).
Does phosphorus affect the industrial Portland cement
reactivity. Constr. Build. Mater., 188: 599-606. https://doi.
org/10.1016/j.conbuildmat.2018.08.060

Brink LMVDI, Cohrs, Golbeck L, Wachter S, Dobbelaar P,
Teske E, Grunber W (2023). Effect of dietary phosphate
deprivation on red blood cell parameters of periparturient
dairy cows. Animals., 13: 1-26. https://doi.org/10.3390/
ani13030404

Carmo JRD, Rosinelson DSP (2019). Influence of the
temperature and granulometry on the hygroscopis behavior
of tapioca flour. J. Food., 17: 900-906. https://doi.org/10
.1080/19476337.2019.1668860

Christi RF, Sudrajat A, Widjaja N, Yuniarti E (2022). Comparison
of fat, protein, lactose and ph of Holstein Friesian cow’s milk
in morning and afternoon milking at cv ben buana sejahtera,
sumedang. Jurnal Ilmu Pertanian dan Peternakan., 10: 19—
24. https://doi.org/10.31949/agrivet.v10i1.2609

Cihan H, Sevim K, Gulsah A, Fatma ZE, Sezgin S (2023).
Comprison pf glucose level in blood samples taken from
coccygeal, jugular and mammary vein of cows in lactation.
J. Res. Vet. Med., 42: 44-47. https://doi.org/10.30782/
jrvm.1195467

Cui L, Heng W, Yanan D, Jun L, Jianji L (2019). Changes
in the blood routine, biochemical indexes and the pro-
inflammatory cytokine expressions of peripheral leukocytes
in pospastrum dairy cows with metritis. BMC Vet. Res., 15:
1-10. https://doi.org/10.1186/s12917-019-1912-y

D’Mello JPF (2000). Farm Animal Metabolism and Nutrition.
CAB International Publhising, Walingford. https://doi.
0rg/10.1079/9780851993782.0025

Divers T], Peek SF (2008). Rebhun’s Disease of Dairy Cattle. Ed
ke-2. Missouri(US): Elsevier.

Dobozi R, Jakoi ZP, Csanadi ], Beszedes S (2023).
Investigating the acid- and enzyme-induced coagulation
of rawmilkusingdielectric and rheological measurements.
J. Appl. Sci, 13: 1-12. https://doi.org/10.3390/
app13106185

Hatungimana E, Ndolisha P (2015). Effect of urea molasses
block supplementation on growth performance of sheep. Int.
J. Novel Res. Life Sci., 2: 38-43.

Elsayed SAA, Rushdi M, Fattah AMA, Salam MA (2024)

Impact of anemia on coagulation indices in theileriosis
infected cattle. Assiut Vet. Med. J., 70: 83-99. https://doi.

org/10.21608/avmj.2024.258361.1214

Erdem H, Okuyucu IC, Demirici H (2022). Components and
specific gravity of colostrum from Anatolian buffalo cows
and effects on growth of buffalo calves. South Afr. J. Anim.
Sci., 52: 316-325.

Fauzi AR, Dedin FR (2024). Characteristics of biodegradable
foam with proportional treatment of tapioca flour and
soybean peel flour with added glycerol. Asian J. Appl. Res.
Communnity Dev. Empowerment, 8: 246-253. https://
doi.org/10.29165/ajarcde.v8i2.433

Garavand F, Daly DFM, Gomez-mascaraque LG (2023). The
consequence of supplementing with synbiotic systems on free
amino acids, free fatty acids, organic acids, and some stability
indexes of fermented milk. Agric. Food Dev. Authority, :1-
35. https://doi.org/10.1016/].idairyj.2022.105477

Gemechu T, Beyene F, Eshetu M (2015). Phsyical and chemical
quality of raw cow’s milk produced and marketed in
shashemene town, southern Ethiopia. J. Food Agric. Sci., 5:
7-13.

Halek LY, Tahuk PK, Bira GF (2020). Pengaruh Profil
Leukosit dan Eritrosit Sapi Bali Jantan yang Digemukkan
dengan Complete Feed yang Mengandung Level Protein
Kasar Berbeda. Portal J. unimor., 6: 7-9. https://doi.

org/10.32938/ja.v6i1.1093

Hasbi H, Ramadan Z, Utamy RF, Ako A, Masturi M, Gustina
S, Tasya T, Mufliha R, Nurbina AF, Mutfaidah A, Saputra
R, Mahayani IDA, Mutmainna M, Rahman AA, Sukri
SA (2024). Performa estrus dan hormon estrogen sapi
Friesian Holestein postpartus yang diberi urea multinutrient
molasses block (UMMB) dengan perekat tepung tapioka. J.
Sain Vet., 42: 14-23.

Hatungimana P (2015). Effect of urea molasses block
supplementation on growth performance of sheep. Int. J.
Novel Res. Life Sci., 2: 38—43.

Hazel AR, Heins BJ, Hansen LB (2022). Herd life, lifetime
production, and profitability of viking red-sired and
montbéliarde-sired crossbred cows compared with their
holstein herdmates. Am. Dairy Sci. Assoc., 104: 3261-3277
https://doi.org/10.3168/jds.2020-19137.

Hazel AR, Heins BJ, Hansen LB (2020). Herd life, lifetime
production, and profitability of viking red-sired and

montbéliarde-sired crossbred cows compared with their
holstein herdmates. Am. Dairy Sci. Assoc., 104: 3261-3277

https://doi.org/10.3168/jds.2020-19137.
Horst RL (1986). Regulation of calcium and phosphorus
homeostasis in the dairy cow. ]J. Dairy Sci, 69:

604-616. https://doi.org/10.3168/jds.S0022-
0302(86)80445-3

March 2025 | Volume 13 | Issue 1 | Page 85

Bt Links
~*GResearchers


https://doi.org/10.55043/jaast.v8i2.272
https://doi.org/10.55043/jaast.v8i2.272
https://doi.org/10.1088/1755-1315/888/1/012004
https://doi.org/10.1088/1755-1315/888/1/012004
https://doi.org/10.3168/jds.2014-8449
https://doi.org/10.3168/jds.2014-8449
https://doi.org/10.3390/dairy4030026
https://doi.org/10.1085/jgp.57.6.710
https://doi.org/10.1016/j.conbuildmat.2018.08.060
https://doi.org/10.1016/j.conbuildmat.2018.08.060
https://doi.org/10.3390/ani13030404
https://doi.org/10.3390/ani13030404
https://doi.org/10.1080/19476337.2019.1668860
https://doi.org/10.1080/19476337.2019.1668860
https://doi.org/10.31949/agrivet.v10i1.2609
https://doi.org/10.30782/jrvm.1195467
https://doi.org/10.30782/jrvm.1195467
https://doi.org/10.1186/s12917-019-1912-y
https://doi.org/10.1079/9780851993782.0025
https://doi.org/10.1079/9780851993782.0025
https://doi.org/10.3390/app13106185
https://doi.org/10.3390/app13106185
https://doi.org/10.21608/avmj.2024.258361.1214
https://doi.org/10.21608/avmj.2024.258361.1214
https://doi.org/10.29165/ajarcde.v8i2.433
https://doi.org/10.29165/ajarcde.v8i2.433
https://doi.org/10.1016/j.idairyj.2022.105477
https://doi.org/10.32938/ja.v6i1.1093
https://doi.org/10.32938/ja.v6i1.1093
https://doi.org/10.3168/jds.2020-19137
https://doi.org/10.3168/jds.2020-19137
https://doi.org/10.3168/jds.S0022-0302(86)80445-3
https://doi.org/10.3168/jds.S0022-0302(86)80445-3

OPENaACCESS

Journal of Animal Health and Production

Ibrahim SM, Saced AM, Elmoneam WRA, Mostafa MA (2023).
Synthesis and characterization of new Schiff base bearing
bis(pyrano[3,2-c]quinolinone):  Efficient cationic  dye
adsorption from aqueous solution.J. Mol Struct., 1284: 1-12.
https://doi.org/10.1016/j.molstruc.2023.135364

Indah P,Aj P, Yn A (2020). Evaluasi Penggunaan Sinbiotik Padat
Berbasis Bakteri Lignochloritic terhadap Profil Darah Sapi
Potong. Jurnal Ilmu Peternakan., 1: 315-326.

Iriso BV, Ehoche OW, Tanko RJ (2023). Blood profile of
crossbred heifers fed urea treated maize stover supplemented
with varying levels of concentrate. Niger. J. Anim. Sci.
Technol., 6: 108-115.

Islam S, Bhuiyan MDE], Hossain MDG, Rahman ME,
Akte S (2022). Effects of urea molasses straw on growth
performance and hemato-biochemical parameters in
Sahiwal steers. J. Adv. Biotechnol. Exp. Ther., 6: 265-275.
https://doi.org/10.5455/jabet.2023.d124

Kandeel SA, Megahed AA, Ebeid MH, Constable PD (2019).
Ability of milk pH to predict subclinical mastitis and
intramammary infection in quartes from lactating dairy
cattle. Am. Dairy Sci., 102: 1417-1427. https://doi.
org/10.3168/7ds.2018-14993

Lekahena VNJ (2016). Pengaruh penambahan konsentrasi tepung
tapioka terhadap komposisi gizi dan evaluasi sensori nugget
daging merah ikan madidihang. Jurnal Ilmiah Agribisnis
dan Perikanan., 9: 1-8. https://doi.org/l0.29239/j.
agrikan.9.1.1-8

Lovendahl P, Difford GF, Li B, Chagunda MGG, Huhtanen P,
Lidauer MH, Lassen ], Lund P (2018). Review: Selecting
tor improved feed efficiency and reduced methane emissions
in dairy cattle. J. Anim., pp. 336-349.

Luan SE, Paulus KT, Gerson FB (2020). Profil glukosa dan
urea darah sapi bali jantan yang digemukkan dengan pakan
komplit yang mengandung level protein kasar berbeda.
J. Anim. Sci,, 5: 67-69. https://doi.org/10.32938/
ja.v5i4.1048

Mabhfudloh TY, Tirono M (2010). Perancangan dan pembuatan
alat ukur kadar krom dalam air dengan menggunakan prinsip
spektroskopi serapan atom. Jurnal Neutrino., 3: 77-93.

Maranatha G, Sukawaty F, Jacob N, Ulrikus RL, Yohanis ULS,
Fredeicus DS (2021). Profil metabolit darah sapi bali jantan
yang diberikan pakan hasil integrasi rumput-legume-
tanaman pangan di lahan kering pulao timur. J. Trop. Anim.
Vet. Sci., 11: 118-124. https://doi.org/10.46549/jipvet.
v11i2.130

Menta PR, Fernandes L, Poit D, Celestino ML, Machado VS,
Neves RCA (2021). Randomized clinical trial evaluating the
effect of an oral calcium bolus supplementation strategy in
postpartum jersey cows on mastitis, culling, milk production,
and reproductive performance. J. Anim., 11: 1-10. https://
doi.org/10.3390/ani11123361

Mobashar M, Muhammad TK, Maris M, Shakoor A, Umar F,
Muhammad FK, Riaz M, Nadar K, Abu BS, Anwa S, Ahmed
AAA (2023). W. Urea molasses mineral block under various
feeding systems improved nutrient digestibility, productive
performance and blood biochemical profile of yaks. BMC
Vet. Res., 19: 1-7. https://doi.org/10.1186/s12917-
023-03676-3

Mohammed ID, Baulube M, Adeyinka IA(2007). Multinutrient
blocks 1: Formulation and production under a semiarid

environment of North East Nigeria. J. Biol. Sci., 7: 389-392.

https://doi.org/10.3923/jbs.2007.389.392

Mohsin MA, Rongze H, Peng W, Linli G, Yulan D, Yunfei
H, Muhammad BA, Sarmad S, Mariusz P, Przemyslaw S,
Klaudia M, Chandra SP, Bao XH (2022). Differentiation
of subclinical ketosis and liver function test indices adipose
tissues associated with hyperketonemia in postpartum dairy

cattle. Front. Vet. Sci., 8: 1-14. https://doi.org/10.3389/

fvets.2021.796494

Morar D, Ciulan V, Simiz F, Mot T, Hutu I, Vaduva (2018). C.
Effect of heat stress on haematological parameters in dairy
cows. Lucriri Stiintifice Med. Vet., 1: 65-70.

Mudgil D, Barak S (2013). Synthetic milk: a threat to Indian
dairy industry. Carpathian J. Food Sci. Technol., 5: 64-68.

National Standardization Agency of Indonesia (1992). Standar
National Indonesia: Susu Evaporasi. SNI 01.2780.1992’
should be added after ‘Nosike RJ, Nwakpu OF, Nwose RN,
Isaac UC, Akinsola KL, Nathaniel CC, Nwaokoro CC,
Onunkwo DN (2020).

National Standardization Agency of Indonesia (2011). Standar
National Indonesia: Susu Segar. SNI 3141.1:2011’should be
added after ‘National Standardization Agency of Indonesia
(1992). Standar National Indonesia: Susu Evaporasi. SNI
01.2780.1992

Nosike R], Nwakpu OF, Nwose RN, Isaac UC, Akinsola KL,
Nathaniel CC, Nwaokoro CC, Onunkwo DN (2020).
Characterization of indigenous cattle genotypes based on
blood parameters in the humid tropics. Niger. ]. Anim., 22:
60-67.

Nutrient Requirement of Dairy Cattle (2001). National Academy
Press. Washintong, D. C. Edisi 7.

Oba M, Wertz-Lutz AE (2011). Ruminant nutrition symposium:
Acidosis—New insights into the persistent problem. J.
Anim. Sci., 89: 1090-1091. https://doi.org/10.2527/
jas.2010-3727

Olorode OO, Sunday SS (2021). Evaluation of qualities of
extruded snacks from yellow cassava flour substituted with
processed sesame seed’s flour. World ]. Adv.Res. Rev.,10:074—
086. https://doi.org/10.30574/wjarr.2021.10.1.0134

Peng R, Kang L, Wending L, Yu Y, Rundong N, Lue Z, Yang
X, Hui G, Handong Y, Chun Z, Xiaomin Z, Meian
H, Tangchun W (2021). Blood urea nitrogen, blood
urea nitrogen to creatinine ratio and incident stroke.
J. Atheroscler, 33: 1-8. https://doi.org/10.1016/].
atherosclerosis.2021.08.011

Permana AJ, Liviawaty E, Iskandar (2012). Fortifikasi tepung
cangkang udang sebagai sumber kalsium terhadap tingkat
kesukaan cone es krim. Jurnal Perikanan dan kelautan., 3:
29-39.

Prathyusha A, Nirmala DG (2024). Physicochemical and
functional properties of tapioca (Manibont esculenta)
flour. Journal Krishi Vigyan., 12: 132-137. https://doi.
org/10.5958/2349-4433.2024.00024.2

Purwantiningrum I, Nisa FC, Yuwono SS, Fathuroyo V (2015).
Karakteristik rheologi susu pada berbagai proses pengolahan.
Jurnal Teknologi Pertanian, 16: 173-178. https://doi.
org/10.21776/ub.jtp.2015.016.03.03

Putra H (2021). Beton Sebagai Material Kontruksi. Gre
Publishing Ikatan Penerbit Buku Indonesia.

Rahmawati FD, Juwitaningtyas T (2024). Quality analysis of
fresh milk based on specific gravity parameters at cv cita
nasional in centraljava, indonesia. J. Novel Eng. Sci. Technol.,

March 2025 | Volume 13 | Issue 1 | Page 86

Bt Links
*@Researchers


https://doi.org/10.1016/j.molstruc.2023.135364
https://doi.org/10.5455/jabet.2023.d124
https://doi.org/10.3168/jds.2018-14993
https://doi.org/10.3168/jds.2018-14993
https://doi.org/10.29239/j.agrikan.9.1.1-8
https://doi.org/10.29239/j.agrikan.9.1.1-8
https://doi.org/10.32938/ja.v5i4.1048
https://doi.org/10.32938/ja.v5i4.1048
https://doi.org/10.46549/jipvet.v11i2.130
https://doi.org/10.46549/jipvet.v11i2.130
https://doi.org/10.3390/ani11123361
https://doi.org/10.3390/ani11123361
https://doi.org/10.1186/s12917-023-03676-3
https://doi.org/10.1186/s12917-023-03676-3
https://doi.org/10.3923/jbs.2007.389.392
https://doi.org/10.3389/fvets.2021.796494
https://doi.org/10.3389/fvets.2021.796494
https://doi.org/10.2527/jas.2010-3727
https://doi.org/10.2527/jas.2010-3727
https://doi.org/10.30574/wjarr.2021.10.1.0134
https://doi.org/10.1016/j.atherosclerosis.2021.08.011
https://doi.org/10.1016/j.atherosclerosis.2021.08.011
https://doi.org/10.5958/2349-4433.2024.00024.2
https://doi.org/10.5958/2349-4433.2024.00024.2
https://doi.org/10.21776/ub.jtp.2015.016.03.03
https://doi.org/10.21776/ub.jtp.2015.016.03.03

OPENaACCESS

Journal of Animal Health and Production

3: 54-58. https://doi.org/10.56741/jnest.v3102.533

Rizgiati H, Nurwantoro S, Susanti A, Febrisiantosa T,
Setyawardani, Shauma CA (2021). Physical and chemical
characteristics of goat milk powder with different drying
methods after storage. Jurnal Ilmu dan Teknologi Hasil
Ternak., 16:  65-74.  https://doi.org/10.21776/
ub.jitek.2021.016.01.7

Roy M, Basak B, Biswas P, Haldar R (2024). The oxygenation
process in human beings requires iron in ferrous form in
the haemoglobin molecule, the amount of oxygen bound is
proportional to the amount of iron with two oxygen atoms
joining each iron atom. Indian J. Physiol. Alled Sci., 76: 18—
24. https://doi.org/10.55184/ijpas.v76101.207

Russell KE (2010). Platelet kinetics and laboratory evaluation of
thrombocytopenia. In: Schalm’s veterinary hematology, ed.
Weiss DJ, Wardrop K], 6th ed., 576-585.

Shkembi B, Huppertz T (2022). Calcium absorption from food
products: food matrix effects. J. Nutr.,, 14: 1-31. https://
doi.org/10.3390/nu14010180

Sonjaya, H (2012). Dasar Fisiologi Ternak. PT Penerbit IPB
Press.

Sukri SA, Utamy RF, Ako A, Umpuch K, Rahman AA (2024).
Cocoa pulp and tapioca meal in urea molasses multinutrient
block production on physiological and hematological status
of Holstein Friesian dairy cows. Int. J. Chem. Biochem.
Sci., 25: 453-458. https://doi.org/10.62877/51-
[JCBS-24-25-19-51

Tial RSC, Tweltar W, Min A, Aung A, Khin SM (2023).
Supplementing urea molasses mineral block improves
growth performances and blood biochemical parameters of
Mithun calves (Bos frontalis). Emerg. Anim. Species, 9: 1-6
https://doi.org/10.1016/j.eas.2023.100036.

Turafelli V, Maria AC, Caterina L, Nikola P (2023). Biological
health markers associated with oxidative stress in dairy cows
during the lactation period. J. Metab., 13: 1-12. https://
doi.org/10.3390/metabo13030405

Umur A, Widyastuti KS, Utama H (2014). Waktu beku darah
sapi bali. Medicus Veterinus: 367-372.

Utamy, R. F,, Ishii, Y., Ako, A., Dagong, M. I. A, Nahariah, N.,

Khaerani, P. I., Bandong, A., Asbar, F. Ardianto, (2021).
Effect of Cocoa Pulp Level Mixed With Feed Concentrate
on Performance and Blood Metabolite Profiles of Dry-
Lot Fattening Bali Steers. OnLine Journal of Biological
Sciences, 21(4), 329-337.  https://doi.org/10.3844/
ojbsci.2021.329.337

Vandehaar M]J, Armentano LE, Weigel K, Spuriock DM,
Tempeiman R]J, Veerkamp R (2016). Harnessing the
genetics of the modern dairy cow to continue improvements
in feed efficiency. J. Dairy Sci., 99: 4941-4954. https://doi.
org/10.3168/jds.2015-10352

Vega JC, Stein HH (2014). Invited review-calcium digestibility
and metabolism in pigs. J. Anim. Sci., 27: 1-9.

Voronina OA, Bogolyubova NV, Zaitsev SY (2022). Mineral
composition of cow milk — a mini-review. J. Agric.
Biol, 57:  681-693.  https://doi.org/10.15389/
agrobiology.2022.4.681eng

Wagner SA, Schimenk DE, Chenk FC (2008). Body
temperature and white blood cell count in postpartum dairy
cows. The Bovine Practitioner., 42: 18-26. https://doi.
org/10.21423/bovine-vol42no1p18-26

Wondater WB, Ayanie TD (2023). Supplementing dairy feed
by dicalcium phosphate and effect on dry matter intake,
digestibility, milk composition, and blood mineral balances
in crossbred dairy cows. Plos One; 1-12. https://doi.
org/10.1371/journal.pone.0282879

Wongnen N (2002). Feed supplementation of dairy cattle with
UMMB in the northeastern region of Thailand. Food and
Agriculture Organization of The United Nations: 111-184.

Yenew C, Tadele F, Minuye B, Sisay E, Asmamaw T, Mulatu S,
Demissie B (2020). Raw Cow milk nutritional content and
microbiological quality predictors of south Gondar zone
dairy farmers in Ethiopia. J. Heliyon, 8: 1-6. https://doi.
org/10.1016/j.heliyon.2022.¢11020

Zhang F, Zhao Y, Wang Y, Wang H, Guo Y, Xiong B (2022).
Effects of calcium propionate on milk performance and
serum metabolome of dairy cows in early lactation. J. Anim.
Feed Sci. Technol., 283: 1-15. https://doi.org/10.1016/j.
anifeedsci.2021.115185

March 2025 | Volume 13 | Issue 1 | Page 87

Bt Links
*@Researchers


https://doi.org/10.56741/jnest.v3i02.533
https://doi.org/10.21776/ub.jitek.2021.016.01.7
https://doi.org/10.21776/ub.jitek.2021.016.01.7
https://doi.org/10.55184/ijpas.v76i01.207
https://doi.org/10.3390/nu14010180
https://doi.org/10.3390/nu14010180
https://doi.org/10.62877/51-IJCBS-24-25-19-51
https://doi.org/10.62877/51-IJCBS-24-25-19-51
https://doi.org/10.1016/j.eas.2023.100036
https://doi.org/10.3390/metabo13030405
https://doi.org/10.3390/metabo13030405
https://doi.org/10.3844/ojbsci.2021.329.337
https://doi.org/10.3844/ojbsci.2021.329.337
https://doi.org/10.3168/jds.2015-10352
https://doi.org/10.3168/jds.2015-10352
https://doi.org/10.15389/agrobiology.2022.4.681eng
https://doi.org/10.15389/agrobiology.2022.4.681eng
https://doi.org/10.21423/bovine-vol42no1p18-26
https://doi.org/10.21423/bovine-vol42no1p18-26
https://doi.org/10.1371/journal.pone.0282879
https://doi.org/10.1371/journal.pone.0282879
https://doi.org/10.1016/j.heliyon.2022.e11020
https://doi.org/10.1016/j.heliyon.2022.e11020
https://doi.org/10.1016/j.anifeedsci.2021.115185
https://doi.org/10.1016/j.anifeedsci.2021.115185

