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Abstract

The study aimed to investigate the effects of supplemented sodium butyrate on the in vitro
rumen fermentation and growth performance of Hanwoo calves. In total, four treatments
were employed according to the sodium butyrate levels: no addition (control), an addition
of 0.1% (treatment 1), an addition of 0.3% (treatment 2), and an addition of 0.5% (treatment
3). After 48 hours of fermentation, the ruminal pH was found to be higher in T1 than in
C. Total volatile fatty acids were significantly higher in T2 and T3 than in C. The ratio of
acetate and propionate was significantly lower in T1 and T3 than in C. In this study, the
optimal concentration to promote rumen fermentation was found to be 0.3%, i.e., T2,

,.) ‘ and an experiment on Hanwoo calves at a farm was conducted. However, there were no
significant differences between the treatment groups in terms of the daily weight gain, feed
%f;)%c;;gr conversion ratio, and final body weight in the feeding experiment. Also, there were no
S significant differences in the body length, withers height, and height at hip cross between the
a OPEN ACCESS control and the treatment groups. The addition of 0.3% sodium butyrate was most effective
at promoting in vitro rumen fermentation, but it did not significantly affect the growth
Citation: Ryu CH, Kim B, Lee S, Jung H, . . .
Baek YC. Effects of supplemented sodium performance when fed to Hanwoo calves. This indicates that the addition of sodium butyrate
butyrate on the in vitro rumen fermentation improved rumen fermentation but did not have a growth-promoting effect. Future studies
and growth performance of Hanwoo calves. .
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Aol A= - EobA] ARgol| Tol AREE| AL QL= B A (timothy) 2} 5-0FA]-&- HIRFATE(Onegiwoo, Woosung
Korea)E AF-5HITE Aol ARG AL Q] LR d& 242 60°C 55 170l A] 48A17F
T =2 e St A2 H Alge 24715 ol85to] 1 mm Yol 3 7hsd 272 2 & Y
FA 0] o] &5ttt AY AlR o] ZTHHA (crude protein, CP), ZA] % (ether extract, EE), & 23] (crude ash)
AOAC (2016)0] w2t A5kl o, Z/dHIA =841 (neutral detergent fiber, NDF)2} AHI M| A &84 5
(acid detergent fiber, ADF) S22 Van Soest 5(1991)2] Wi 0]-85}0] EAI5Ich S4 A £-8 Zh A (neutral
detergent insoluble crude protein, NDICP)Z} AHgd AM|A] -8 Z T2 (acid detergent insoluble crude protein, ADICP)
Licitra 51(1996)2] {1 0 2 =25} c} H]A-5-4 B=8H=(nonfiber carbohydrate, NFC)<2 100 - {CP% + EE% - Ash% -
(NDF%-NDICP%)} 2] >4 0 2 4HE5131 O H(NRC, 2001), A & ol] AHE-H AF=.9] 2F5t4] /g2 Table 13} 2t
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Table 1. Chemical composition of experimental feed.

Item Timothy Concentrate

Dry matter (DM, %) 91.54 89.32

% DM
Crude protein (CP) 9.04 20.98
Ether extract 0.81 3.96
Neural detergent fiber 73.56 3249
Acid detergent fiber 42.57 14.58
Non-fiber carbohydrate 15.61 3729
Crude ash 4.98 9.31
Neutral detergent insoluble CP 4.02 4.03
Acid detergent insoluble CP 1.69 1.19
uigl e £
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528 FHSA S0l A BEE9] ko] A o AMIHAF 655 + 70.7kg) 2 FE °1-&
NS AHFH ST R 2 kgt WIS 7] HiRHALR 5 kge 5170l 2 81(07:00 2 16:00)°1]
Uhro] Fofstelal, B mlulE 252 FAISE Fofskinh A3 E 2142 4 739 cheese cloth 2 7} 2 O,-free CO,
7+ 33 H 2 L, flask (39°C)°]l head space” A =% A/ 2H, AF40] A S 2fehsto] 7] 2745 FAIsHIH:
98] in vitro W W A

A3 v 7HA] 30 A HEE] B8 O,-free CO,2 bubbling 51 pHE: 6.5 2% 5}3L NaHCO, 9.8 g, Na,HPO,2H,0
4.62 g, KCL 0.57 g, NaCl 0.47 g, MgSO,7H,0 0.12 g, CaCl,/100 mL 4 g= 3% McDougall’s buffer solution (Troelsen and
Hanel, 1966)2} BF=]oHS- 4 : 12 281519 rumen inoculum O 2 AFESFATE TEoF 9]oio] 5]A] 1l o} v} FQoF
O,-free CO, 5 wAFSHe] 9 o] o] e HA] R = 7] FEHE FAI5HA 2 Tilley®} Terry (1963)2] 1ol wh
el 3 whstel 49 NSt & 7kA AT AU S 8 FADIZ ol gte] HigrEe] =5 7
A5 2519t pH= a7t 229 S 725 & pH meter (S20 Seven Easy, Mettler-Toledo, Columbus, OH,
USA)E ©]-8-5to] RE5=91o19] pHE Z7g 51T}, HH=9] F = U ol A 4-0] fF-2 Chaney2} Marbach (1962)2] R
of| whz} Y= 21 21, 4,000 pm = 15 27+ A4 2]5to] ALR URF A A BHE=9] 24 0] 4524 20 pLol| phenol
color reagent 1 mL 2! alkali hypochlorite reagent 1 mLE- Z‘jfi] E3tatod 37°Coll A 15 27 RS- 23 F = A (Optizen
UV2120, Mecasis, Dagjeon, Korea)S ©]-8-511 630 nm -2 =04 =431t 39 AHARS Erwin 5(1961)2] W
ol whet A= T ALg A7 A E BEE=9] 24 0] 4d-5-2A] 1 mLol| metaphosphoric acid 200 ULE 37+ 30
522 2, 13,000 pmoll A YAlE] Sh= 23 2] 22 A% AR Nukol , fused silica capillary column (0.25
mm Ld. X 30 m length, SUPELCO, Bellefonte, PA, USA)°| 42+ gas chromatography (HP4890, Agilant, CA, USA)Z &
2435} tHoven = 180°C, injector = 220°C X! detector =200°C).

o2 £01X|e| ME MA W7}
B Ao A= 2 7YY THY £olA] 1455743 + 462 kg B AT S EZ ARRSIN L, AR 3 4] 5+

S71olA A A S st A sEE2 ASH AlAE a1esto] F 2719] 9ol thro] vixlsiiar, A

B L4 uxIo 2 9ol chat AT A S Yol ol wret Asisich. MY Ak ElmAle
A o) WiALEE PAIRHOR Folshglom, LAl LIEE-L Alm igAkRol 0332 Sdstel Folsiaict
(Table 1. 234 o2 B5-2 U3 50| 087 Hstol HHT 4 Y=S shoich WPF B 42 A4l
@ AALL 71702 HBAN LT 120000 AF D AFL Z7F5to] HlwBHATE AR AT 7Y B A
il e ALERFS SR Zstol ANSIGITh 2ol AFT AR WA A0S v AY FHY L
AR 2782 BT AR A, AT L AR DS ZHste] ARER S Hlskick B A
FYUZ NS FRIP LUl 59 sfol SYHUTHS

QIS NIAS 2019-346).

EA] B2 SPSS I & T 3H(Version 18, IBM, NewYork, USA)S AR8-51A T HH9] Hhg AlgoA= o
HFA & I 9 (general linear model)2] F-4H2A (analysis of variance)= AHE-0FA Y, 2 7 -7-2/d 144
TF373 73 *H (multiple range test)e ©]-8-5F0] FAI5HATE. 3h¢- SOoFA] /42 T (Ttest)= ©]-8-5F0 95% 4=
oA f94d& AT
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Results and Discussions

2 AtollA] o8 BE] HE £/d2 Table 2 Y 3004 & 4= Qo wh59] &E 7§A] A pHE A 7He] &
o] o] 7} yrebLbA] ekorth e ujote] AR R0l A T304 CEH fojA oz e AvtE BRithp <
0.05). & FgA AL 24t 9l =2 a]2atol| A= AE T 7he] Zpol 7t gll oLt Yatat W2l itol A= T2 2
T30l|A] CEOF f-o] 4 0 & =4 YA THp < 0.05). A} 2 0] 24k0] Hlgol A= T2 2 T30]A] CEOF 7214
O 2 SFthp < 0.05). 4841759 WY in vitro W7} ZYH & HE39] pHE CEC} T1oA &2 23S L}
Witk §H9] pHE AFRC] 2ol oJsl J3FS vrom, 43F L of wheh ¥ighe] Zo] At} i Aol = AFFe]
7S AFg3ko] f2) 2 2ol 7} LFERGA|TE, Al 3] Fof| A HES9] vhg A Ad291 5.8 - 7.2 H 9ol &3l Hh
9l wrgol (2] FFo] gl A o2 7 tHHiltmer and Dehority, 1983). & 7HA AJ/3%F 9 ot Ljotel Ay
ol A= A g 7ke] 2ol 7t Qloith E3RH g A AR T22F T30 A CECE-R-o] H 0 2 =9kom(p < 0.05), &
AR AT 7 3-9F 2ol 7t QI 2|24k A A F T13 T304 7 9% a(p < 0.05), SAF L 2
2 ol = 122t T304 f-e]H 0 2 w2 ZTE B thp <0.05). 24} X 2 1] 2-40] H|-gof| A= T12} T30 A]
CHT} go)- 0 &2 Uookp<0.05),2.27 - 2.51 2 0 2 LT Wh29] 3|up 2| Hbak-2 ekp5tE Qe K
AHEo|m HkEE 80| 2 Q ofji 2| o|th(Casper et al., 1990). TE3H W29 Wha & 7P 417 B 4 Qle 2| Fo|H,
SR RAR] =9k T2 2 T30l A R =2 vhE] a7t Uepgttha AY2HET) 2 Ate H7HA7F 9A
UEFo|o & §EEQJUf Yato] 3718 21 0 &2 o =1 A Aol A & Yrat W e gl4to] Z7FstiTt. utat
Al & Aol A= HEEQ HEE SXIA7 = A9 525 T29] 03%E A7 sto] Al A &S 4351t

Table 2. Effects of supplemental sodium butyrate on in vitro rumen fermentation at 0 h.

Item @ Tl T2 T3 SEM p-value
pH 7.02 7.04 7.05 7.06 0.006 0.128
Ammonia nitrogen (mg-dL™) 7.43bc 7.26ab 7.74b 6.86a 0.113 <0.05
Total VFAs (mM) 18.99 16.78 23.87 2397 1.374 0.149
Acetate (mM) 11.79 10.50 12.75 12.73 0.580 0.532
Propionate (mM) 336 292 394 392 0210 0276
Butyrate (mM) 26la 235 4.49b 4.76b 0.385 <0.05
Valerate (mM) 1.24a 1.0la 2.68b 2.56b 0263 <0.05
Acetate to propionate ratio 3.51b 3.60b 3.25a 3.26a 0.048 <0.05

C,no add; T1, add 0.1% sodium butyrate; T2, add 0.3% sodium butyrate; T3, add 0.5% sodium butyrate; SEM, standard error of mean; Total
VFAs, total volatile fatty acids.

a - c: Different superscripts in same row means significantly different (p < 0.05).

Table 3. Effects of supplemental sodium butyrate on in vitro rumen fermentation at 48 h.

Item © Tl T2 T3 SEM p-value
pH 6.73a 6.86b 6.78a 6.78a 0.017 <0.05
Total gas (mL) 192.50 195.00 190.00 191.67 0.946 0335
Ammonia nitrogen (mg-dL™) 11.15 8.89 16.65 16.61 1.427 0.106
Total VFAs (mM) 80.22a 82.3% 89.61b 90.78b 1.603 <0.05
Acetate (mM) 47.19 46.18 46.88 4792 0.448 0.713
Propionate (mM) 18.79a 20.33bc 19.01ab 20.99¢ 0.336 <0.05
Butyrate (mM) 9.94a 1042a 15.52b 14470 0.847 <0.05
Valerate (mM) 431a 547a 8.20b 7.50b 0.537 <0.05
Acetate to propionate ratio 2.51b 2.27a 247b 2.28a 0.039 <0.05

C,no add; T1, add 0.1% sodium butyrate; T2, add 0.3% sodium butyrate; T3, add 0.5% sodium butyrate; SEM, standard error of mean; Total
VFAs, total volatile fatty acids.

a - c: Different superscripts in same row means significantly different (p <0.05).
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G- SotA| S o] &8 A Ad A S vl Rt AP Aol M = ZHAIAIF Ol A ezt AR 7He) {24 Zfo 7}

UATHTable 4). LFSAFoNM = 27 AAFEE 52 £215 B, Abs ATl dz2720 A
PollM a1 oz gotoy BE A4 folido] /Iith AR 278 B T8 A2 taTHT A
A WA ek o L o] S5k 018 Xhol 7} QI Sokxe] Aol A% A% Al A, AL 3 AR
X 24 2ol 7} el gsron], A% 2 AlolE A, A7 2 AAR 0N B g.0)7 xjo]7} glgich
(Table 5).

Table 4. Effects of supplemental sodium butyrate on growth performance of Hanwoo calves.

Item © T SEM p-value
Initial body weight (kg) 74.86 73.71 4.620 0.907
Daily weight gain (kg-day™) 1.01 0.93 0.089 0.705
Feed intake (kg-day™) 4.03 4.12 0.207 0.846
Forage 0.70 0.61 0.049 0.370
Concentrate 333 3.57 0.191 0.539
Feed conversion ratio 535 4.87 0.973 0.798
Final body weight (kg) 153.36 146.64 10.046 0.753

C,no add; T, add 0.3% sodium butyrate; SEM, standard error of mean.

Table 5. Effects of supplemental sodium butyrate on body size of Hanwoo calves.

Item C T SEM p-value
Initial (cm)
Body length 78.14 78.00 1.400 0.962
Withers height 80.57 82.00 1.141 0.553
Height at hip cross 84.86 86.57 1.364 0.551
Finish (cm)
Body length 99.51 98.83 2018 0.873
Withers height 96.40 9173 1.818 0.730
Height at hip cross 100.97 101.37 2.117 0.929

C,no add; T, add 0.3% sodium butyrate; SEM, standard error of mean.

LAk HhZ9] 0 = Hleke 251 71 0 2 A3 A Qloj(Kim etal,, 2012), B Aol A= GA EF ] H7t F
o7} HEE9] WRol =35 & A0 = oIt In vitro W] 'HR 0|4 0.3%01/32] WAt 7P He
Aol Y2 FIATHL TSI oL, 99 Fopx|ofA] A Folsil S ule A Aol 2 dF= nIxA £
Sk Gorka 520112 A7 M = S FARE Folshs SobA|olA YAUEES H7F Fofails 49 448748
A2 37Aolu Foj o] itk B sttt & At 3k Zje o] R FolAlE o] §F oLt ofn] AL
BE FofskaL Qlof /g3 A 7%17%4 FTFol AUt F=o A7) Bl 7hgo] gls YA UHEF FofAl jEE9 Y]
Q7 Elol] 54~ 9 0] -8 & 4= 9loH, Ma 5(2018)2] YAt HEF FoiA] BE59] aibg-& 7 sk a7t Qlot
1 Hskie 7o) A An, YAk E O] B IR S SIAZ| L HhEe] Mgl =52 £ 4 9}9_4
A7 Fel 710l met ol £ = B ERA] 32 4= Qe 35 Aol 7 Fof A7 &
o¥et W Q71 Qloka AZbE o, A A A 9 =) AJ S B wal A7) A ik 8eld W e v gtk ’\37—}%14.
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