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Q o E 7L M| F7S 95l O‘FEA]—E W Fd thAl Condensed molasses soluble (CMS)E /U&=
A= Hell 7 Fefside W, Bid B S8 vAEe 4TS U] Ast] +35AT. SAsES B AT
27.3£1.78 kg9 WFF(LYXD) £4E 16055 FAIstA, 471 A2 Fto] HYJuiA = FAsAT. Al AR E Al
TSNS EAR FoAF(E7 D AR 27 9| 3 9% H7HHMOL 3.0), CMS 1.5 % A7HHCMS 1.5),
CMS 3 % F7I-HCMS 3.0)& AASIH. 2 A2 A RS 22 702 3¢ AA4e AASE. Adde
AT A3, 98 CMSH7IolA dizT div] Az HFel frelsl &2 Zlo] WEHUAeH, CMS 3 % H71el
ofsf tiz= div] FrASH LFSAF] s Mdse A5 SASATH0.05). AZ87&2 FE % CMS
H7F IolA H2Teke A4 7% Aole WEEHA FAH. AFAE F=2 F SHFAY S22 B 23]
A Bad, ZHEAR, pH 2% Ao foAd Aole #EHA ¥t & A7 A, S4vEE A= |
CMS 3%2] F7Ho= §49 Ast glo] A I adE 7MY, FE A= W 3 HAAEHA CMS9] &8 7s
de AARIT

Abstract This study was conducted to investigate the effects of dietary supplementation with condensed
molasses soluble (CMS), which has economically benefitted as an alternative ingredient of molasses, on
growth performance and meat quality in growing-finishing pigs. A total of 160 cross-bred growing pigs
(LYxD) having body weight 27.3+1.78 kg, were allotted to 1 of the 4 treatment groups with 4
replications each, in a completely random block design. The experimental diet consisted of a basal diet
(CON), with supplementation of molasses 3% (MOL 3.0), CMS 1.5% (CMS 1.5), and CMS 3% (CMS 3.0) to
basal diet. Feed and water were provided ad libitum for 70 days. We observed higher feed intake in the
MOL 1.5, CMS 1.5, and CMS 3.0 groups than CON group. The final body weight and weight gain were
significantly improved in the CMS 3.0 group (p<0.05), as compared to CON group. Evaluation of the meat
quality revealed no significant difference in water holding capacity, heating loss, and pH, among all
experiment groups. This study indicates that feeding CMS results in improved growth performance in
growing-finishing pigs without deterioration in meat quality, and has the potential to be used as an
alternative ingredient of molasses in swine feed.
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St TlEo] B4k AZRE Q1% H7HA A A7t
28] 7kt UTH1-4). Aok, F2 AE 7 A
JollA AF FAEO] st 34 9 HAA A 927} ot
o wt o]E FEY AARMVHAIZ €8S AT T4l
o] AX L Jt}(5,60]. BE-2 AFRFESETE ol 2} Beet,
Cane, Blackstraps9] AE25 &2 Az T ¥4
of= FAREO|A|T, Sucrose, Glucose, Fructose, 74|
&, Pantothenic acidso] S5t 715 AFR9] oY
A 359 € 7134 MAAEA AREEo] 7.8l S5t
A5, BAet vlwsto] ge] 714 F7E Qs Al
A 2H ARk 4] F719] Fgo] Frkska 9l
o} wEhA] ojeh 22 EA|9] Yijte g FUE FHURR
Mono-sodium glutamate (MSG)E B4t & IS 4+
A= FAREQ1 Condensed Molasses Soluble (CMS)
9] o]& 7hs/dol Iilo] FFH om, AR 714
o= At BAEVEE E3F 5 loke RS AL
At

CMSE Atg FE dAAZA 782 24 o]
T ZES ) opu|ieAl, {714 BlE] wulE g
8 Tao] s == A AU Fol F
Fe A0 & dHA Qlo] 715 AlmoA 9] &2 Alm 7t
A& 7= AR AR ItHI]. olo] wt Y A
TAEC] gsto] 715 Alm W CMSE 7K A2t
Eo| B3 H3 9tk Choi (2019)& AEH At Wi
CMS 1% 7t oJsf A ¢z FA & A=t 5
A== 23E BUst3eH(8], Waliszewski (1997)
59 AFoAE Alm W 6%gS] CMS 71 Al |49
AEAFE 2 Aol sk Aoe BTl
CMSE BIE5E& Al=Eo] A5 d7ollie, 24 AR
W CMSE 1%, 2%E 27} Z7Iste] FofsialS o, A
2 ¢4 43 4 5 "HYSEERo] 3UHEeH
[10], ¥H=9] mAEERE 4 SA11] D Sy
AGSAE, =AS 2 SsHEHE] /i 83 5ol B
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S, CMSE F= A= Yol Z-83 dA+e wi¢ Al
Ao HET l=Hl[13,14], Stemme(2005) 59
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AtR A31go] AR 2AE B sfgtH14]. oyl
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2.1 A™OXe!
211 EEANsSE
2 Ao o] 8H FAEES HIAF 25-30 kg9

39 w3(Landrace x Yorkshire x Duroc) 4= &

64055 FAloto], 47] Aol 24zt 451502 HhE

T 4054, AYFF 16055 viAIsH3T

Az

2.1.2 MM

A3 gRRIL ) 27HCON)2F molasses 3.0 % &7}
T(MOL 3.0), CMS 1.5 % H7IHH(CMS 1.5), & CMS
3.0 % A7FHCMS 3.02 & 4719 AH27E viA|}o]
A1 4ukE oz AFS AX|5Ich

2.1.3 AdE2 2 AR

AIFAEZ ZF FFA0 AT Ks7goll A Aot
Sch. AU YN BHOR AXSH: SAHISE
AlFHE71Eo] 9Aste] ARSSIlTh Al@AEE AR
SHES ARE 72AEER Slo], HYEz 47
Molasses 3 %, CMS 1.5 %, CMS 3 %& A7} &3sto
AJRAZRA] o] & 707t FoIstoitt. 7|2AIBAESY] FF
4 WL Table 19 tehiglch. AA AR/ 5L
Ao} gt AAAE AAITeT.

Table 1. Chemical composition of basal diet

Chemical composition contents

Digestible energy, kcal/kg 3,400
Crude protein, % 16.5
Crude fat, % 4.50
Crude Fiber, % 6.00
Crude Ash, % 7.00
Calcium, % 0.50
Total Phosphorus, % 0.45
Lysine, % 1.01
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stReH, SRAZAM MAAZE Aokl A
A AR ieol Y SAIRE ARtSiAT. A=A
T2 A7 AA § ARAFTE AT AN
U2 Wieo] Atelglon, dBSAIRT AR
< ol-&sto] ofeo] AT o] ARl TES AE
SHAT.
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FCR = ADG/ADFI )
Where, FCR feed conversion ratio, ADG average
daily gain, ADFI average daily feed intake

ZF AR goASel sidshe
< Aldste] 54 AlRE AFst =4
|53t S48 Kim (2017)59 ol
7|&ste] Bad, 7HAAE, pH =0l dist 242
AABIACH, AARE ZARPH2 ofeF ZTH15].

2.2.2.1 B8

2739 Plastic Plate Ato]o] filter paper (Whatman
No.2)¢t 54 A& 0.2 g8 911 15 kg9 802 57
7 AEE VIR & §F 8% WY | 24 W3S
Planimeter (Tamiya, Super Planix-e, Japan)Z =
gelglon, Hagle th F2(2)F olgsto] AXtsSit

WHC(%) = (1—a/b) < 100 2
where, WHC water holding capacity, a area of

meat, b outflow area of meat juicy

2222 Y24

54 A& Sample 10 g& 3 2oz AZ5}o]
polypropylene bagell ¥ 75 T2 water bathollA]
3087t 712 & desiccatorolA 2087 #dstLt. 7t
d A 9 v 0] 23] BAE FA5to] o9 Al4t4

()3 o] TAZFE Astery.

Heatingloss (%) = ((a—b)/a) <100 3)
where, a sample weight before heating, b sample

weight after heating
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2223 pH

B4 AR 2 g2 5418 n)oll Y3 #27]10,000
x rpmOA 607t #&% & pH meter (HM-30G,
Japan)g °l&sto] pHE S35ttt

H A

tfTto] ohst ZF Hejae] {ojide BAEA T2
3 Statistical Analysis System (SAS Software ver.
9.2)9] unpaired t-test 53} BA51¥2H, p value
0.05 oJstd o FAF fodS st

3.

1

3.1 akdH

Table 20li= CMS9] A7t w2 AB4ig diks U
ERHQIIL, Figure 100 A4 9] Aats izt vl
Sto] S7HEE HAER Fhaboto] TeZa LRl
o} AF RN AlF2 Azt T 25-29 kgol 9
ou, AY ZFA AFS g 2T 88.6 kg, MOL 3.0 %
71 91.6 kg, CMS 1.5 % H7M+ 95.3 kg, CMS 3.0
% M7 98.0 kg2 FHE QT CMS H7HollA] of
27t g HrRET B2 ASS UEheler,
CMS 3 %87HHe tiRteF 3 7] Histe] -9
SHA w2 AE UERHATHp<0.05). SEAIF st
of tf&+ o] H&E A5 A3, MOL 3.0 % ¥7}
T, CMS 1.5 %2} 3.0 % A7 iR+ oy zZkzt
103.0 %, 107.6 %, 110.6 %& =0 CMS A7H77F
dx7ot g 7ol Hste] AFo] w2 ACE F
Z= Ak (Figure 1).

AFFAFS 2+ 892 gofl Hlsto] Folut CMS
7oA 242 931 g, 925 g, 972 g8 A o] &
7Fk= A0 g Yehgton, CMS 3.0 % A7FtoflA= o
Z7F CMS 1.5 % 7ol vlsto] BAH o= Folst
Z717F BREATHp<0.05; Table 2). Tz}l vl
EAAE 2T ] CMS 3.0 % F7He] 2lste] ZA|
7ol 8.8 % NA=E A o2 Yerdth(Figure 1). CMS
5 % A7he dzet 99 Arhet vjwsto] f-ou]
SAF Wk Qe AoE TEFI
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Change rate (%) for growth performance

FCR
J CON HR MOL3.0 B CMs 1.5 [0 CMS3.0

Fig. 1. Change rate for growth performance

The bars mean are expressed as % of the change rate
compared to the CON group. Horizontal lines
including an asterisk indicate statistically significant
differences (p<0.05).

BW, body weight: ADG, average daily gain: ADFI,
average daily feed intake; FCR, feed conversion ratio;
CON, non-supplementation; MOL 3.0, the
supplementation of 3 % molasses in feed: CMS 1.5,
the supplementation of 1.5 % condensed molasses
soluble; CMS 3.0, the supplementation of 3 %
condensed molasses soluble

UF AFRAFFS 27 T 2.26 kgolo
MOL 3.0 % H7F~= 2.33 kg, CMS 1.5 %2+ 3.0 % 3
7V ME 22 2.37, 2.38 kg & EE o] TR0
vlsto] g = CMS 7t 9 FoloiAl S7kEle A
O = FISHATHp0.05). Wb thxTt ] FHEE
2T o] AEEE 2442 3.1 %, 49 %, 5.3 %9 T
7He et ZoE IFEATH<0.05). AR 8T-&

2 ARAFTFE SAFOZ o] Yehd gro=z of
T 2.49 tjH] CMS 1.5 % H7IEo)A 25302 =2
o1, FY 3 %A 2472 2T} vl &
o= BAA F9xk= T CMS 3.0 % F7HrolAE
CMS 1.5 % Z7htet wlwsto] {ostA 7P 2=
2418 YERHA O (p(0.05), thEFet B3 Hrhtet
= S8 Zpol= TREA ottt ik AR S TES
2 tfe] Hilgo g A% AitoA= CMS 3.0 %
77 o Aol vlst fostA #2 RS &
A8HATH0.05).

o M

3.2 |2

Table 39l CMS9] H7tol W2 4 37t A3E
et B4=2of lojA= tixT7t 44.7 %, MOL
3.0 % A7 50.8 %, 1T CMS 1.5 % L 3.0 % I
7FEolA 42 5331, 51.31 B4l Yegleon &
AR oz Aol o3t Folu|et vk IEER] ATk
St 7MAAFS CMS 1.5 % A7l 7HE we
117 %E EJou, t& AFolM= 141 - 150 %
2 v =58 U B3 pHO| #dke HiR
TollA 5358 7P @2 gho] TAEA, CMS 1.5 %
HA7FOA 57602 7P B2 ACRE Yehgou, &
E Aol BAF K= IFEA Aodth

L

Table 2. Growth performance by dietary supplementation of CMS

Items CON MOL 3.0 CMS 1.5 CMS 3.0
Initial BW, kg 252433 255432 29.6%3.8 29.0%4.0
Final BW, kg 88.6%1.5 91.6+1.1 953+3.1" 98.0+3.0°
ADG, g/day 892+16 93144 925+26 972424
ADFI, kg/day 2.26+0.01 2.3340.02" 237+0.02" 2.38+0.02°
FCR 2.49%0.05 2.47+0.01 2.5340.07 2.4140.06

Data are Meantstandard error; ‘Superscript asterisk means significant difference between CON and other groups, respectively; BW,
body weight: ADG, average daily gain; ADFI, average daily feed intake; FCR, feed conversion ratio; SEM, standard error mean: CON,
non-supplementation; MOL 3.0, the supplementation of 3 % molasses in feed; CMS 1.5, the supplementation of 1.5 % condensed
molasses soluble; CMS 3.0, the supplementation of 3 % condensed molasses soluble

Table 3. Effect of dietary supplementation of CMS on pig meat quality

Items CON MOL 3.0 CMS 1.5 CMS 3.0
Water Holding Capacity, % 44.7+3.2 50.8+4.7 53.3+4.0 51.3+8.5
Heating Loss, % 14.1+1.8 15.0+£3.0 11.7£2.9 14.5+2.0
pH 5.35+0.21 5.61+0.14 5.76+0.26 5.66+0.14

Data are Meanz*standard error; CON, non-supplementation; MOL 3.0, the supplementation of 3% molasses in feed; CMS 1.5,
the supplementation of 1.5% condensed molasses soluble; CMS 3.0, the supplementation of 3% condensed molasses soluble
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7r5A4 Bt QlolA AlRAFEY ST AR
of thet =2 71548T FAFE =9 5 U 8/
B7}Eth. Mavromichalis $5(2001)9] oA 34&
F= A= U 7RIS W, e BRdlactose,
sucrose) 59 Al B} AlF FAR0] FofstA A=
£ 237t BUETH20l. & A9 Ay g
3% 7F F990 o5 AFRAHATE FAsHA S7HE
on, AF ¥ dIFFATFE SAZCE FIY3t AJol=
UAY=A] USIAITE A thH] =2 FFO0 7 THEE|
ol59] A7} FAISE ATHE ERISH 3, T yof
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725 ute} o] Akg Y CMS9] H7lFolo] o3 Akt
A8], &A1, vl--910,11] & B¥&-[12]9] APAHA
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