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Background and objectives :Increasing glucose supply in the small
intestine may be effective in improving the physiological status of dairy
cows, and it is hypothesized that glucose supply in the small intestine
increases whole body glucose supply and then improves the liver function
of dairy cows during the early lactation. The aim of the present experiment
is to produce a Rumen-Protected Glucose product and evaluation its effects
on milk production and dry matter intake of fresh Holstein dairy cows.

Materials and methods: In this study, the matrix and true encapsulation
method was used to produce Rumen-Protected Glucose. Hydrogenated fat
was used as the matrix for matrix encapsulation. For the true encapsulation
coating method, the dextrose powder was first converted into 1-3 mm
granules and then completely coated. In order to evaluate the rumen
degradability of encapsulated glucose, three cows with ruminal cannula
were used. In order to investigate the effects of produced Rumen-Protected
Glucose, 16 fresh cows were used in a completely randomized design with
two treatments and 8 cows in each treatment. The diets of both treatments
were exactly the same, except that the cows in the Rumen-Protected
Glucose treatment received 600 g of Rumen-Protected Glucose daily as top
dressed, and the cows in the control treatment received the same amount of
coating material and dextrose. Rumen-Protected Glucose was fed from day
4 to 30 after calving. The cows were kept in individual boxes and milk
production and dry matter intake were recorded daily.

Results: Matrix encapsulation failed to adequately protect glucose from
rumen degradation. Using the true encapsulation method, a Rumen-
Protected Glucose source with suitable degradation resistance
(approximately 50% passing) and high intestinal digestibility (95%
intestinal digestion) with a ratio of 70% active ingredient and 30% coating
material was produced. Feeding 600 g of Rumen-Protected Glucose had no
significant effect on dry matter intake (17.76 kg/day in Rumen-Protected
Glucose treatment and 17.43 kg/day in control treatment; P>0.48) and milk
production (33.58 kg/day in Rumen-Protected Glucose treatment and 33.95
kg/day in control treatment; P>0.78). The effect of time on milk production
was significant in both treatments (P< 0.005). However, the effect of time
on dry matter consumption was not significant (P>0.31). Milk fat was
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increased in cows that received Rumen-Protected Glucose (4.94% in
Rumen-Protected Glucose treatment and 4.29% in the control treatment,
P<0.033).

Conclusion: A source of Rumen-Protected Glucose with suitable
degradation resistance (about 50% passing) and high intestinal digestibility
(95% intestinal digestion) was produced. Feeding of Rumen-Protected
Glucose to fresh dairy cows improved their glycogenic status and reduced
nutrient transfer for milk production.
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Table 1- Ingredients (% of dry matter) and chemical composition of basal diets

(o) ol (o) ot 58 (Ingredients) oy Sl
Control Rumen-Protected Glucose

0.0 2.8 Rumen-Protected Glucos Cope SAS

2.8 0.0 Dextrose+Coat St S S
21.9 21.9 Alfalfa 4 g

17.6 17.6 Corn silage 53 D
21.1 21.1 Corn s

9.5 9.5 Barley T

6.9 6.9 Soybean meal b alles

5.9 5.9 Sugar beet pulp R
5.0 5.0 Cottonseed oy o

3.6 3.6 Wheat bran PS5 o se

2.1 2.1 Corn gluten o3 S

1.0 1.0 Sodium bicarbonate R T

07 07 Vltarr511111; ﬁ:nrgerlrlltmeral ks jdas JuSe
0.6 0.6 Zeolite I

0.4 0.4 Dicalcium phosphate Sl ndS (63
0.2 0.2 Magnesium Oxid e LS|

0.2 0.2 Calcium carbonate pelS b S
0.2 0.2 Toxin binder oAl S 5
0.1 0.1 Salt S

(Chemical analysis (% DM)) (us 3140 3T

1.65 1.65 NEL (Mcal/kg) P LAl (65
16.00 16.00 Crud protein P S
4.70 4.70 Ether extracte SHleslas
26.2 26.2 Starch Ll
31.00 31.00 NDF Sk el g
15.00 15.00 ADF Foho pon BB Jslo)lss
7.71 7.71 Ash SS

0.73 0.73 Ca e

0.43 0.43 P e

b g IS (555 3 e AT i s e oendS Sl S eSS L3 e ST /) o) XY /F VY AT 04T gl
35 (e S de Vo) B by (Ml Al Vevens )D sl s o Madlp dls00 v e e VA by (ilans] g1

*Cntaining 196, 96, 71, 3, 0.3, 2, 3, 0.1, 0.001 and 3 g /kg, calcium, phosphorus, sodium, magnesium, iron, copper,
manganese, zinc, cobalt, iodine and antioxidants respectively; Vitamin A (500000 IU) vitamin D (100000 IU)
vitamin E (100 mg)
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Table 2- Rumen incubation results of Rumen-protected glucose produced by matrix encapsulation method

ﬂ%ﬁﬁo@’v’tf Ssad > iy e Sgas 5o S5 e > a5 e S 9 Ol sl
D sz (1) o4 53 () e 23 (1) ($50) aas s
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4.00 87.00 13.00 44.22 4
2.53 93.00 7.00 38.23 6
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Table 3- Rumen incubation results of Rumen-protected glucose produced by true encapsulation method with

different coating formulation

51D a3l €305 5y e Sl 3 DYy g a5 53 00l el

(Average bypass %) (Coating Formulation) (rumen incubation time)

4.50°
9.80°
3.00
8.60
85.70°
6.30
6.70 *

A

S s Okl el ¥

(3 hours rumen incubation)

3.80°
6.00°

2.50°
7.30°
74.90°
3.70°
4.40°

S s Okl cele

(6 hours rumen incubation)

2.20°
3.90°
2.10°
5.50°
65.90°
3.40°
2.50°

m Q U O ®w»| ™m0 0wt m Q90w

H

4aSs 3 Ol el VY

(12 hours rumen incubation)

Wl 2053 0 a3l e sl eiasOLES Cilise eSSl o VL g
Different English lowercase letters shows a significant difference at the 5% level.
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Table 4- Rumen incubation results of Rumen-protected glucose produced with G coating formulation in 4.5, 6,

12, 16 h incubation

03 b g e

(1) G338 Ll o (Gi” S ‘w’: t B (5 58) 4t ("»“&“ 23 P
(Net bypassed ucose content  (Average bypass reumen i
P (coat content of of bypassed g oYp incubation F (Cozilthg
glucose %) bypassed sample %) %) Time, h) ormulation)
sample %)
60.0 15.0 85.0 70.6 4.5 G
50.1 15.0 85.0 59.1 9.0 G
47.4 15.0 85.0 55.8 12.0 G
43.2 15.0 85.0 51.1 16.0 G
3036 Lol s s Shos 5 5508 3598 ST -0 Sy
Table 5- Effect of rumen protected glucos on the milk yield of fresh cows
s
P
Treatments il 3
. . . s SEM Asls Soze SIS '
Ol x s ol (parameters)
Treat*Time Time Treatme Control RPG
nt Treatment  Treatment
(A é ) B ij -
0.16 0.002 0.54 1.29 32.87 31.64 300 2 S AS) 2 A0S
(Milk yield kg/day)
RO, /1 I TR 5 ek
0.57 0.01 0.73 3.97 36.07 37.43 ST R T
3.5% FCM kg/day
sttt 5 5l il aJMicM S
0.52 0.01 0.88 3.67 35.42 35.98

(ECM kg/day)

* Rumen-Protected Glucose Treatment
**FCM = (0.4324 x milk yield (kg)) + (16.216 x milk fat (kg)) (de Souza et al., 2017)
**FECM = (12.82 x fat yield (kg)) + (7.13 X protein yield (kg)) + (0.323 x milk yield (kg)) (de Souza ef al., 2017)

Aald oy S 5 s S 0s S o b OLS 5 aslie N\ g

Table 6- Least square means for milk composition of cows fed treatment diets

sles
P
Treatments o
SEM s o 5 —
Ol poled ol sles s (parameters)
. . Control RPG
Treat*Time Time Treatment *
Treatment Treatment
1) s
0.55 0.72 0.033 0.27 4.29 4.94 Sl
(Fat %)
(L) crs
0.44 0.001 0.44 0.056 3.34 3.27 (Protein %)
0.55 0.097 0.037 0.1 1.30 1.54 S
' ' ' ' ' ' (Fat to protein ratio)
(1) i Aol sl
0.64 0.15 0.074 0.167 12.97 13.50 - i

(Total solids %)

Azes (LSM) Silay e Bl Kk Jsdor 53 el 518 slas!

The numbers reported in the table are the least squares mean (LSM).
* Rumen-Protected Glucose Treatment
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Figure 1- Changes in milk production in control and Rumen-Protected glucose treatments

= Gl s i lsgad ol 534S 4,5 0kes
Sy sl 95 e B ol Sl ol s sl
53 5bes U olas 1 e (P> /FAY) Sl
S sls gae 35 0k
Jpame S 7 b opl 5o s Gose NS )5bay
035 o JsB B e e b o SIS
0355 > Yo e LB 5 ()3 00 2pd>)
dJ_i:qumvﬂ_S W g (Lo y3 40 354)
i Jgep SAS (s g Gln Jse b e
AU L adal, s il gla_tags il 0 G
cansilen) ciloie glacw s o SIS 5,5
B e laolae 5 (A L Ol
o3ls G, ms O &b s GHI L Bl 1D
PR N PR U I N WP RS
TY ) Gl o 5l anllle il L Sl
Slas8 w ghse SISl s (WY o )
SN Olasl 5l s Yo L5 8 slagsy oy 13050

&;‘}ob[ﬂ dwﬁﬂj)\m#)\é)\bwu

£y

—=—(Control Treat) sals 09,5

2 i ads o sl gl b mls

ol 538V Jadr 3 e S 5 50 s
T SRV SN SRV =5 G
Y/0 polial ol ol oS 5 655 ool
S5 sl 93 e Subs s LW o Ao
e a0 Olsg ).Jl_? P N CLL R (R
ol o.\.zc,.mﬁ.:)\m SRl s Ll pme
PSSR L TSSO O S RPS I
s S ad s VL pslis (g SIS les
le_A)lf Syl g odalie ) J.(.iv)b S &jfol.ua
Jol 55 YY) L3 el s S L anslas 3 SIS 05 S
= L0l e Ll s S g (6 %eS ud e
e AP e s ees 4 il (6 5L
33 A 33 e J_.p)_sY’/ou,ql_.AﬂoJ.Z@xaj
b ,me (P >0/00Y) S I e BV LS
S Gals sl A Y 55, 0LL B E 5, 5l S esle
s L g Sesll wasls 513 ool oSl s

el o.,\_.:vu;v)\J_fY J.(.:)J Sis osle g_ﬁj.,a.a



O S0d 9 o1, Lo,y | St a3l s 1 1 1 sl S5 55k Iosivsy

i U Ol Sl s 5 (YA) S sl
é)\bua&dQ)WCJ&S(\‘\LVOLY')&)}&}}K
B gt A5 S sdalie i osle b e
53 il la mlasl o Lac pae ol W
S5 0LLE Lol it jasein S osbe b e
S5l Sl 53 e ol bl s &S
ool k_ﬁjdadﬂ Qw‘MQWJGMub

0) Ll o3 8wt SLSS Sy

AU o 55508 s e OLE oS LS edalie
(0 i) ol @il o Slyg st 5
Sl ol 5> o5 SIS Lo 035 JuSi
ol i i esle G sy (gyls pme LU
G5 S S iy slaghll @b b e
(10 Gl i L (18) slanSs & pon 5,08
Sl S 1y Slysst Gas iS5 L3 sad )
A3 Gl o b il 2 eenls din S

SIS Gy b Ol Gl 53 s ales

Effect of treated on dry matter intake

25.00

20.00

15.00

Sk eals U puae 0,531 Dry matter intack (kg)

10.00 P
P b bl
treat time  treat'time
048 0.32 0.99
5.00
0.00

« )Y Y

WOAF YA N W YA YA Y.

""" (RPG trat] (g s 35318 25,
St o3l B pan  ole)] slales b oY S
Figure 2- Changes in dry matter intake in the control and Rumen-Protected glucose treatments
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