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Abstract This study was conducted to investigate the effects of supplementation of dietary betaine on nutrient
digestibility and physiological responses in finishing pigs. A total of twelve pigs with a body weight of 80.1+3.7 kg
were individually caged, and randomly assigned to one of the two experimental diets containing 0 (control) or 5 g/kg
(treatment) of the betaine in a 2 x 2 Latin square design. The experimental period was 14 days-7 days adaptation
and 7 days trial period-per phase. All data for the difference between control and treatment groups were statistically
analyzed by student's t-test. Dry matter and crude protein digestibility in the treatment group were significantly
improved by 1% and 1.3%, respectively, as compared with those in the control (p<0.05). The apparent absorption
of dietary energy was increased from 82.3% to 83.7% by dietary betaine supplementation. Thus, the retention of
energy was also significantly increased to above 6% in the treatment group compared with the control group (control
4,057 vs treatment 4,314 kcal; p<0.01). The physiological parameters indicating serum biochemical contents and
stress-, immune-, and inflammatory- responses were not changed by the supplementation of dietary betaine. In
conclusion, dietary betaine improves the nutrient digestibility without any negative effects in terms of physiology in
finishing pigs. It suggests that the supplementation of dietary betaine may increase the productivity through the
improvement of weight gain and feeding efficiency.
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Table 1, Chemical composition of basal diet

Chemical composition contents

Digestible energy, keal/kg 3,500

Crude protein, % 16.5

Crude fat, % 45

Crude Fiber, % 6.0

Crude Ash, % 7.0

Calcium, % 0.5

Phosphorus, % 0.90

Lysine, % 0.95
AR S gEd 2ok 3AES SRS

W dAtSel §1AR § 793k &A1 Folth

AR R FEE TAE ATl 712 Al dA] &7

Fol 2w S AtEste] 19 woldor Akl w5

WL 1Y AR FES 23] (09:004 2 16:00)Z

rol Folalglon, g4t A4e5E A A

BRI wA/10 ARANATIE F SAHL,
Fig. LolA= & el =3d AlduAlE b=

8 =A sl eI A SR F AR 3Y

09:00A10] & F wIAZMN 5 g9 AbeA S AlRol| &3t

sho] Fel(17h3telom, 59 F ThA] @ M 5 go] A5}

A2 Apue] Bgsel Sl 14 wahas



Az 0 wEQ A7 Feirh wgEe] o

Fa 2318 9 A | mAs 9%

2

W i

32 BN
&
r

Group replacement after phase 1

Adaptation
during 7 days

l

Trial start
Feeding marker

! 1

Feeding marker

T 1
6d 7d

¢ Check the marker excreted
from feces

* End the collection
of fecal and urine

¢ Check the marker excreted
from feces

« Start the collection
of fecal and urine

Fig. 1. Experimental Design
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Table 2. Effect of supplementation of dietary betaine on
apparent total tract digestibility of nutrients in

pigs
Items Con TRT SEM P value
DM, % 84.9 85.9 0.3 0.036
Crude Protein, % 82.3 84.0 0.4 0.038
Crude Fat, % 63.7 66.4 1.5 0.390
Crude Fiber, % 41.6 45.6 1.3 0.111
Crude Ash, % 37.1 41.0 1.3 0.148

DM, dry matter; Con, non-supplemented betaine; TRT, dietary 0.5%
supplemented with betaine; SEM, standard error mean; Significant
differences were considered below 0.05.

= Qb Aol 71z ALl
a7 2ME AHEste] Folsiith 97 AbRA
F%2 Phase 17 2904 27} 1.66 kg+0.01, 1.71
kg+£0.010]ATh Q] Fojof w2 Al ] G

8h&-& Table 20 UERASITE 22382 HlEQ]

BE BN AR &

4

ENPS
]

o
s A
=]



BAE &8 EEA) AT A123, 2016

oJoll oJaf =T 84.9%H T} 85.9%F < 1% Fro] a7
s7keke Aom AEEQlov(p=0.036), BN 25HE
EF T 823% Wk HIEHIQL Fol 7oA 84.0%
oF 13%7} A AR VERTH(p=0.038). Z1efrt
, 2330 28kgel glojAE HH =
ool ofgt g¥= TEFA] edTh(p>0.05).

}_Z] H]— }_A—I (S]

Table 3. Effect of supplementation of dietary betaine on
energy balance in pigs

Item Con TRT SEM P value
Energy Intake, kcal 5,486 5,679 39 0.011
Fecal Excretion, kcal 968 922 18 0.213
Apparent Absorption, kcal 4518 4,756 44 0.004
Digestibility, % 823 837 0.4 0.046
Urinary excretion, kcal 460 442 30 0.771
Retention, kcal 4,057 4314 46 0.003
Retention of intake, % 740  76.0 0.5 0.054
Retention of absorbed, % 89.8  90.7 0.6 0.484

Con, non-supplemented betaine; TRT, dietary 0.5% supplemented with
betaine; SEM, standard error mean; Significant differences were
considered below 0.05.
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Table 4. Effect of supplementation of dietary betaine on
serum biochemical parameters in pigs

Item Con TRT SEM P value
GLU, mg/L 76.0 72.0 1.5 0.181
T-CHO, mg/L 89.3 88.3 2.1 0.831
T-PRO, g/L 6.8 6.6 0.1 0.210
TG, mg/L 20.5 20.4 1.1 0.970
BUN, mg/L 9.8 9.5 0.3 0.615
NEFA, mEq/L 100.5 139.4 16.1 0.235
GOT, IU/L 27.3 27.1 2.7 0.976
GPT, IU/L 43.1 429 1.0 0.933

GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic
transaminase; GLU, glucose, T-CHO, total cholesterol; T-PRO, total
protein; TG, triglyceride; BUN, blood urea nitrogen, NEFA,
non-esterified fatty acid; Con, non-supplemented betaine; TRT, dietary
0.5% supplemented with betaine; SEM,
Significant differences were considered below 0.05.
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Fig. 2. Effect of supplementation of dietary betaine on
IgG, IL-6 and TNF-a in pigs.
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