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ABSTRACT

This study investigated the effects of dietary probiotics which contained antioxidant astaxanthin on
growth performances and meat quality in two pigs farms. A total of 2,400 pigs were gilt and barrow with
same number assigned to one of two treatments. The two treatments were control (commercial feed),
treatment (probiotics 0.1% feed). Each treatment had 3 replicates. Weight gain, feed intake and feed
efficiency were periodically recorded for 90 days. Survival ratio was shown 99.85% in treatment group.
Average daily gain was higher in treatment group (0.91kg) than that of control (0.84 kg). Back fat
thickness was lower in treatment group than that of control, even though the treatment group tended to be
higher carcass weight. The treatment group trended higher carcass weight, back fat thickness was lower in
treatment group than control. The ratio of carcass grade A was shown higher in treatment than that of
control, respectively. Treatment group showed higher value of fat content and water holding capacity.
Treatment showed lower value than control in shear force and cooking loss. Hunter value(a and b) of
treatment group in meat color was higher than control. Treatment group was lower cholesterol content than
control. Control group was shown higher unsaturated fatty acid (stearic acid (C18:0)) value than treatment.
Treatment group was shown lower saturated fatty acid (oleic acid (C18:1)) value than that of control. These
results suggested that the supplementation of probiotics contained Phaffia rhodozyma could be used
effectively for increase productivity of livestock industry.
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2005).
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Table 1. Experimental design for growth performance

No. of

No. of

Items replication Pigs Total
Control 3 200 600
Farm 1
Treatment 3 200 600
Control 3 200 600
Farm2
Treatment 3 200 600
Total 2,400
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A7HE A2l T2 Yrglon, 7k 28T 3uke
¥, R 20054 A Jo)ulx)slgic)

2. 301 AR I AltEE|

AEALEE 3490kecal MF/kg, 20.0% crude
protein, 1.05% lysine, 0.80% calcium, 0.6% phos-
phorusE T ESE 3glon, A uje} {4
EALE (70~1102%), HIEEALE (1102~53}4)
E FE3b FoFglon], AL Table 29}
2o AdAEE IR HEA, ATl s
2, 2L YES 53l AR 4T +
S B3, e ARFEEE i e o
A Hgd 35t

A A4S AE A A F=2 Yol &
A en, FAFE FTaA AFA AAA
F= W e F5AF A dFAFE 7
Rk ARA S AT F ARFIFE
717t F ot AF (FEA AT - AF)
27 o] AEdid A1Y F8 F, AT
87 & NTE IS EASH 2 &
ASHE B35, £F SAE o439

£4%4 9 Y559 P4 58 =Bk
.
232 =ZEAF-ANAE

AlR 58 = AmFdq/ A
QIS AF = SAF / AL

3. Astaxanthin &% =3t ZH|

2 Adel A AFAE @LvIECA
BRsln v T $EAEA 53 Je
olA #F< Lactobacillsu crispatus F55 A
Wk 2@ AAkste] Ax3 Any-Lac® AFS A
$3150c}). AFA Any-Lac astaxanthin(}AE}
Aeye 431 Phafia rhodozyma 1.0 % 10°
cfu/g, Saccharomyces cerevisiae 1.0x 10° cfivg,
Lactobacillus crispatus 1.0 x 10° cf'g, Enterococcus
Saecium 1.0 x 10° cfi/g, Lactobacillus Pplantarum
1.0x10°cfwgs FFEA A=31T, Phaffa
rhodozyma 9] astaxanthin 3 4,800 ppmal
F5E olglgic

4. pH
=52 pHE 10go 57+ 100mE 7}3t
3 SA3%tt. EE Al&E  Homogenizer

(Bihon seiki, Ace, Japan)® 7000 rpm2.E 30%
Zt TAANZ ¥, pH meter (Mteeler Delta 340,

Mettler-tolede, Ltd, UK)Z ZA3}gic}.

5. =S4

=52 AL WALy, 8939; a,
0.13; b%, -0.51)2% FF3}A]7] Spectro Colormeter

Table 2. Chemical composition of experimental diets

70~110 days 111~160 days
Chemical composition
Control Treatment Control Treatment

DE (Mcal / kg) 3.49 349 349 3.49
Crude protein (%) 20.00 20.00 16.50 16.50
Crude fat (%) 8.00 8.00 7.50 7.50
Crude fiber (%) 2.70 2.70 2.70 2.70
Crude ash (%) 4.80 4.80 4.10 4.10
Ca (%) 0.80 0.80 0.60 0.60
P (%) 0,60 0.60 0.40 0.40
Lysine (%) 1.05 1.05 1.00 1.00
Asta probiotics (PPM) 0.00 1.00 0.00 1.00
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6. E=3 (Water holding capacity)

B4 JQAREEE ol43igith 3=
A8 0.5£0.05 g2 QLW AL fiter T
o] Y3 80°C water-batho] @gar 2087+ 7}dgt
F 1087 AR A filter T AL
2 3ol Y 2,000 rpmeilA] 1087 AR
7 stgich ANEAR F de AEE g
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7. SE&4 (Drip loss)

FEFEAL 2em FA9 EF &80l 4
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bagell Y AFEA3} 4T PFILAA 244]
7t RE3PEA dd =3 RRE S$A8)
Z27|A 5] FANE%)E 543815k

Tubedll A|E2E YT Folch H (1957) 2%
Z XA &L 315ic) Lepages} Roy (1986)2]
uhHe] wlg}l 100T2] water bathellA 1A]7F
methylationA]7] 2 37} & ¢§7]¢]] hexanes #
71t So] 2 F A5E Fsigick a2
]2 capillary colunm (100 m x 0.25 mm i.d. x 0.20
a film thicknessy$ “2}%t gas chromatograph
(HP 589011, Hewlett Packard Co)& °]&3}o]
Ao, olnf camier gasE ALE ol&
HIL columm?] £7]1EE 180T, HELE
+ 240°C (2C/min)Z 3} ). Injector2} detector

9] &x & 250CE AAsIN
10. 72t

7197FE 3em A9 £F €8o]2E 4
¥} (FF 150523 ¥ F Polypropylene
bagell Y AFEA5}] 70T water-bathol] ¢
I 4087 718 3087 WA ¥, ZHF
1 FAE 2718 FANE®WE $A3R
c}.

11. FEt2] (Shear force test)

NEE 7IExAExEE 77 1x2xian’}
¥ A3} Rheo meter (Model Compac-
100, SUN SCIENTIFIC Co., LTD.)¢] Shearing,
Cutting Test® Max weightS 4313 A4
Z273& RD.S(Rheology Data System) Ver
2012 ©]43}5ith. Table Speed: 110 mm/min,
Graph Interval-> 20msec, Load cell (max)¥ 10kg
o 2707 39t

12. 8AHEH

ol e AdelA Aol A= SAS(1999)
2] GLM (General Linear Model) o2 #4
9w, 7+ AgE 719 24 AL Duncan
9] multiple range test® ©]-8-3}1ck(Steel T}
Torrie, 1980).

m Zu 3 o

Astaxanthin 3rg EIAFAIS o3t §A4
W ulFEel 3lojAe] §4ELS Table 33 7
23

S48 god, FH13 3 24
astaxanthin ¥+ SHATAIE FA% ATl
Ao &480] 99%eldolRen, AFES U
AEE 1% vgkes et wbwe] B
TAE FolstA 42 dxzTolMs A5E
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Table 3. Effects of dietary probiotics on survival ratio

Farm 1 Farm 2
Items
Control Treatment Control Treatment

No. of pigs to start with 600 600 600 600
No. of pigs died 7 2 5 0
Survival ratio (%) 98.80 99.70 99.16 100.0
No. of mortality 11 4 7 2
Incidence of mortality(%) 1.83 0.67 1.16 0.36

gl 1% olde® AeTts} vlwsle
2] & <l olE veplict

Astaxanthin ¥ E3AAEA ] F497} =R
2] A5l vA= 9IS Table 49 Je}
yigich SFAFAE AR AelFelds 4
FEA|2ke] HF 091kgo 2 =T 0.84kg B
o EA JeElten, AR EEE AT 272,
a3 2T 28934 AFA AT A
Aoz AlREEo] A Jeldt(p<0.05). ©
2 sixjel] glojA o] BEgAFAle FAET o
Atge] &40 ¥ v 9 5 (19999
A A= B u} g}

Astaxanthin A (UhHE Alksol] A
7}ste] SA4 2 vGEe] g A4, ASE

BAE 9 S A 1% AR E 2%) F
P, 110kg = 4L 94 A= Y92 +
gglon, AdFFAFE 7% AE PG

Table 55 B9 AAREEE 72% WA=
astaxanthin S-FAFA] F7} =X 443}
AlgiE A F& I Al Ao ¢
FH3ck &, AREELE AFelM HEAe
2 27 A=E /ISP o, SAHEE 99.8% ol
49 AFAE At olHF $L AHE asta-
xanthin®] WY’ Azl BAYFA -
A7k o8 FAdEel A% AREEAMNE
I, HAAE GAET Fo] EiHew
ZHg3te ARl EFdE F4P7] dEelEln
FA=c)

Table 4. Effects of dietary probiotics on growth performance

Farm 1 Farm 2 Average
Items
Control Treatment Control Treatment Control Treatment
Initial age (day) 70 70 70 70 70 70
Feeding period (day) 90 90 90 90 90 90

Initial BW. (kg)  29.304325 29.60+3.50

Final BW. (kg)  106.5142.50" 111.39+2.10°

B.W. gain (kg) 76.86£5.12  81.69+3.52
Daily gain (kg) 0.85:0.04  0.91+0.03
110 kg reached (days) 166£2.00°  159+2.20°

29.00+2.93  29.50+3.10
104.90+4.10* 112.2043.10°

75.66+4.89  82.70+4.55

29.15£3.09 29.55+3.30
105.7143.3° 111.80+2.60°
76.26£5.00 82.20+4.04

0.84+0.02  0.92+0.02 0.84+£0.03  0.91+0.03

170+4.00°  158+2.20° 168+3.20°  159+2.20°

»®Means with different superscripts in the same row significantly differ (p<0.05).
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Table 5. Effects of dietary probiotics on feed conversion

I Farm 1 Farm 2 Average

tems - -
Control Treatment Control Treatment Control Treatment

Feed intake (kg) 217.97 222.89 22530 223.30 221.64 223.10

Feed conversion 2.8740.03  2.74+0.04 291+0.05  2.70£0.04 2.89+0.04  2.72+0.04

2. =HEM ¥ S5

Astaxanthin 35 AFAIS ¥SE A& Yol
Fose] kiR AAEIAL] =AEAL 2 S5
& A5 AFE Table 6914 B wist 2k

deRe] 2AFL daT R ATAANT
oAzt 714, T3S5kg, AAEIAE d=T
742kg D AT 759%kg2 2 FJAA Al

QAo p>005), dhxTol wsl AEAl A
o] A% =AFe] dx FAE APl
o, AR Yu, =7 i 2L
o, ubde] SALFAL PiET 22.5m, A
F 204cmz ATA AL} dETRo o
< Aotk

EASE wAAME daTe A A

TN E 70%(E=A, 66.7%(AAAA)Z e
U, AFA g9 usEY =A54E A
AA F& SFEAAAE Y ez A}
B}

3. AE 207t vl SEe| et olx]
= ¥E
atsiA)s} AN L] Y-S =ARE 2

F= Table 7614 & uish 2ol QubgEe

A F AR el ole R

©0.05), $E& gAY A$ =T % A

g7t 2 741, 72.6%, AAEAE 47

732, 123%% W27l ulste] AFA AT

7} tha woken, Ak EjAe] Ay dx

o BEZo] 100%2 WA AT} sk T R AT AF 23, 29%, AAFHAE 2
o1}, ASE £¥g0] dETAE 30%FH 7 26%% 31%E dETRe ATt db
), 429%AAAE Bkl Al AP we ATE vehih el W) 3%

Table 6. Effects of dietary probiotics on carcass characteristics and grade in growing pigs

Ttems Gilt Barrow
Contro] Treatment Control Treatment
Carcass weight (kg) 714 42" 735 4.8 74.2 £52 759 +6.3
Loin size (cnt) 49.21+5.42 50.11+5.87 46.43+4.99 46.95+5.64
Back fat thickness (mm) 22.5 £3.6 20.4 +5.7 194 +4.9 18.7 7.4
Carcass length (cm) 79.8 £2.6 81.7 £2.6 79.6 +1.3 80.3 £2.3
Carcass grade
A 3 7 3 6
B 7 3 4 3
C
D
+ Mean®SD.
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Table 7. Effects of dietary probiotics on nutrients

composition of pork

Gilt Barrow
Items
Control Treatment Control Treatment
Moisture 74.1+1.1 72.6£1.2 73.2+0.3° 72.3+0.7°
NUIens ¢ rotein 23.4+12 233210 23.1:0.5° 23.541.1°
composition
%) C. Fat 2.3+1.1 2.9+0.7 2.6+0.6 3.1+14
C. Ash 1.1+0.1 1.1+0.2 1.1£0.1 1.120.1

* * Means with different superscripts in the same row significantly differ (p<0.05).

FE T AR Alelel] zlolrl YehA ¢
gk olEd A gEx|} AA=A] 2F
435k
4. M7 FoiJ} v|gE SHEM| o|x]
e gg

=R} AXH RS SAELYE 2AR 2
I} Table 894 BE= wlel 2o} 54159
pHE dizTel] ujs] A AFelA chi
=& Agolglon, Bere A A
% AE2T 50.8%, HETF 524%% ATFA A
TFolA FoAe® FHPTHp<0.05). SHFEAT
718NN R F A-TF Abolell oAl A}

ol AH2H(p>0.05), HH=T vl AFA
HeFoA tha ¥E Ao, o= ¥
< BN 791E ez ArsYd A
A ME FA]] Aol 2 (p>0.09),
A AL} dxFroh B 35 Y
o] 17]8] dxrt $3 A Bt
SAEY FAAE L(EE)} b3hEA
D) F AHT Apolell foAE figlen,
afi(AAE)] 7 dEA7) 2T 2 A
NN Z2 703} 858, AMSAE 2T 72,
He]T 882 dixTel ulsf A ATl
A AL & #XF e dx7r
o A FYoz ¢3¢ KL Yehid

(p<0.05).

Table 8. Effects of dietary probiotics on meat quality of pork
tems Gilt Barrow
Control Treatment Control Treatment
pH 5.59+0.22 5.60+0.08 5.52+0.07 5.59+0.09
Water holding capacity (%) 50.8 +0.8° 524 £02° 519 £2.2 53.8 1.6
qt{;?:y Drip loss(%) 53 0.9 5.1 0.4 64 £0.5° 5.6 +0.3°
Cooking loss (%) 30.8 £2.8  29.1 £2.1 299 +2.6 29.1 £2.5
Shear force (kg) 1.5 0.3 1.3 0.2 1.6 0.3 1.3 0.2
L 59.7 +43  58.1 £3.1 60.2 +4.0 58.2 4.1
Meat color a 7.0 £0.4° 8.5 0.5° 72 0.5 8.8 20.9°
b 8.2 +0.9 8.6 £1.2 7.6 1.1 8.5 +0.7
Collagen (g/100g) 0.045+0.008 0.047+0.006  0.048+0.006 0.045+0.005
Cholesterol (mg/100g) 916.6+280.3 617.2£137.7  874.94291.5 660.4+214.3

» ® Means with different superscripts in the same row significantly differ (p<0.05).
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SASY] FeATFE FUT FE, o]
= U £31UFAA 711% ZeE AlEE
o, ZH2HE FFAE FdHa Aele
Rl (p>0.05), HEAY] A4 dzT ¢
A7t Z2F 916, 617mg/100g, AAsiA=
74zt =T 8749mg/100g AT 660.4
mg/100g2 2 dixTo] vls] AgAl A7)

& £315 vede] uA g 7o) qich

5. 4zH Foi7t HISES XYM =Ho
o|Xl& Fg

ER|g AA=A L] At 2AE =ARRE
A= Table 9914 2+ nje} o)

=Rl Qi FAIES EIAME F F
2 AR C16:0 (palmitic  acid)?}  C18:0
(stearic acid)e]12n, ¥ Al@TF Alolel] C16:0
2] gFo = K2l Aolrt vehdA] sk
2 (p>0.05), C18:08] 3HFlM+= di=trct
ATFA Ag]TFlA FHez Wgkel (p<0.05).
SAEY] EX3APL 5 F5 AR Ci8il

(oleic acid), Cl18:2 (linoleic acid), C16:1 (hexa-
decenoic acid)o]}2™, C18:19] ZA$ di=Tr
o ARA] AT FelHez w2 FFE
e gl o) (p<0.05), C18:28} C16:19] 3k
A F AET Alelel oA]l Folrt vet
A ekt (>0.05).

AA= A QojA ARt 2492 G|
ARRAE 24 At FARE A ¥olglen, F
A RF Alolof] BE A F2AQl Aol
YelgA] okste} (p>0.05). SASS] B3R
Z F35 AR C16:0 (palmitic acid)2} C18:0
(stearic acid)o]gler], F AJ@F Aloje] 4
Zql zlolE gl ey p>0.05) Cl6:03} C18:09)
FEF A dizTRo AdA ATFelA oa
Fe A¥Fgoldrt. FAKS] EXspAME F
ZF5 AR C18:1 (oleic acid), C18:2 (linoleic
acid), C16:1 (hexadecenoic acid)o]$e™, F 4]
7 Aloje]  #oAl Aol e
(©>0.05), C18:13} C18:29] 3ol A dix7Frc}
ATA A4 g 22 ZF¥FE el
c}.

Table 9. Effects of dietary probiotics on fatty acid composition of pork

Hems Gilt Barrow

Control Treatment Control Treatment
Ci2:0 1.22+0.37 0.92+0.24 1.27+0.31 1.12+0.44
C14:0 2.07+0.28 1.95+0.13 2.05+0.18 2.02+0.28
Cl4:1 1.02+0.37 0.89+0.25 1.08+0.38 0.89+0.40
C15:0 0.70+0.22 0.51+0.16 0.83+0.25 0.62+£0.22
C16:0 21.87+0.62 21 .241:0.‘82 21.85+0.90 21.35+1.07
Cl6:1 2.53£1.03 2.39+0.58 2.81+0.76 2.81+0.76
C17:0 0.28+0.06 0.24+0.04 0.30+0.12 0.25+0.05
C17:1 0.23+0.06 0.22+0.05 0.22+0.06 0.19+0.03
C18:0 14.30+1.55° 13.06+0.96" 14.25+1.34 13.69+1.10
Ci8:1 35.78+2.31° 38.54+1.27° 35.16£3.71 36.56+4.68
C18:2 19.11£2.95 19.18+2.81 19.18+2.52 19.58+4.04
C18:3 0.60+0.14 0.67+0.27 0.55+0.07 0.64+0.11
C20:0 0.19+0.13 0.22+0.10 0.23+0.09 0.22+0.11

= ® Means with different superscripts in the same row significantly differ(p<0.05)
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FEA} AANA] A e} vl
st} LA A7 23pATAIAE Cl18:0
(steric acid) F3Fo] Ygkon] ubwel] E¥ 3}z
Hhatellde B4 xR Ci8:1 (oleic acid)<}
C18:2(linoleic acid)®] ¥=Fo] o} 3 A%
A 24& Jepyllch

V.2 %

AL EA Q) astaxanthin® i AFAE
A71sle vEES] A W §A- A= 9
o] djs] Lolrsgith deEa 105739
HAE =T (2007) AT (2009H)E
o] F 2400% 9097 AlFAIEE AAEGch
SAE] QoA ETF 98.98%, A A=
T 99.85%% A ATt 2 BAYE B
Qo AP dFFATF] FF 091
kge 2 dl=T 084kg Rt} ¥A elgton
(p<0.05), AEEEE AT 2.72, 281 H=
T 28924 Al AETst A dehgd
(p<0.05). =72} wlaste] AFA Hrl=
G| AASA] BFA EAF] ki F
Ay, SAGAALE Qe AFE Jehgich
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SAREAE ok At olHd =AS
AL AEA A7 =ASEE A A
57 £880] ¥olA AAHezE {3 A
2 As=gch dEA SFRAAAE AEA
A7VE gAY AAEA] Z5eA dxT
o ulsl 1"} 155 £88] xobd =A
SEEAAAE AAAZeH, E3A] (PSES)
AL gzt FHA TAE0] 20~28%3
ol vls] AFA APt 10% He)2 @gieh
e R) g} AAHA] BFA rTel] w4
A A7t A% & dn AR
oA Fokon, L B4FHeR I §FE
Az} 7ldziefe] Wgkn, Ad#o] vho} 117]
9 dxs} A" AgS Jepigich $45
AoAE A AL Yeldlo] AFA AT
7} 3 Qe JElled, A8 F9
2HE )7} Yo} wigAd A¥E e
o). AR M dixTe} vlaste) AT
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