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Abstract

This study was conducted to determine the effects of ion water and premixed mineral supplementation on the growth per-
formance, carcass, and meat quality parameters in finishing pigs (LYxD). Each 20 pigs were randomly allotted to three
treatments; CON (basal diet), T1 (CON diet added active water), T3 (T1 diet added 1.0% premixed mineral). Used ion water
and premixed mineral consisted mainly of Zn and Si, respectively. Cholesterol content (mg% meat) were not differ signifi-
cantly in the samples, however, the ratios of cholesterol to fat in T1 and T2 was significantly lower than the control (p<0.05).
The fatty acid qualities of palmitic acid, linoleic acid, arachidonic acid, SFA (saturated fatty acid), EFA (essential fatty acid),
and EFA/UFA ratio were the highest significantly, however, those of the oleic acid, UFA (unsaturated fatty acid), and UFA/
SFA ratio were the lowest significantly in T2 (p<0.05). The amino acid levels of glutamic acid, alanine, leucine, lysine, total
amino acids, and EAA (essential amino acid) were the highest in T1 (p<0.05). Whereas, the levels of serine, valine, isoleu-
cine were the highest in T2 (p<0.05). The results indicate that dietary ionized water and premixed mineral affects fatty acid

composition and improves amino acid composition.
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2718 #7124 F o}de DNAZ-2 RNAY FAdie}
AALE L, B A8t E4EY BE 254 548 48
ol insulin® o] glo] WA erslE 2 xHke]
Ao A F83 JEhe Shohar delA] AckMiller e
al., 1979). 718 F ojgle Akl Fr|1EF &7 Al
2ol H7E A S48 ALEE & (Greene et al., 1988;
Spears, 19892 Eeltka HuEUth el AilEe
F2 e Fole TAHASI0)E 60% el e}
I3, FAMESY Fo7t HiXe) S8 AEEAC
adgks Z2ohn B 1 cH(Kovar et al., 1990; Pond er
al., 1998). &3k, At e HEd 9 JE FoHES
2 d5ao| 9)Om(Stefania and Loredana, 2002), A3
oA gokAe] o]l8E(Kondo and Wagai, 1968) ¥ 3%
Z(Kong et al., 2004y& A 71 3 A 744, £
Zo] $E W ol s ZRAAIFHTEL BSIRTHMumpton

K=
-



530 SIZEAAIZSISIX| H|287 K55 (2008)

and Fishman, 1977). =3t S8 J&S vH, Hx|¢} &
o 283} Age] S4e] 92 wAGT Risdn
(Hagedorn et al., 1990; Pond et al., 1988). Kim =(2000)
< FEAE(llite)yS HlEEol F93198 W 28 Y A
W7l 2 7R 3893, Pond?t Mumpton(1998)
7} Hagedorn 5-(1990)2 714+ FEAAAS vwE3 3
2200) Folrh 5 ol J¥e WAy HusA,
Y3}, Intarapichet 5-(2008), Pascual 5(2007)3} Villegas
1973y Fo A FHRIF APkl S v
I 3}AL, Hansen 5(2006)0 EZ2AME7F AHF 24
< W3S JHASTIL ST, Jin $(2003)E SERE
T2 79 A 2 AR HIE sAsida
34T

AR FaE dFE] d7e TS FERAAA
HEY ARRE ARl Hrlste =ix]o] Aikgad o
3 A7t 2 BuEHdoh el B dAF3E olds F
2 k= o] 259} 1A ARl 9 BEEAS AR
7RIS o HlSEoAY] A 2457 olmmat =
‘de] W3E dofry] Yl S

WE % gy

AEHSE U AIEAA

WFZFLYXD)S o83l AT 60kg W 6052
SAISF E3HA] 115+ 3 kg7hA] 66UZE ARSI 712
AFER A7) WiAIE S 559 UFee FY8E
AEHE 2dA 19.0%, 2 5.0%, 288 6.0%,
3]F 8.0% % tlAlolA4A] 3,550 keal/kgo] 3L, HI%7] )
PAEE S5 dIFEke FUEE AEele 2od
16.5%, ZA% 4.5%, Z9F 6.0%, 232 8.0% 2L tA}
A2 3,500 kealkgo| ATt ARGHEAS Pty BRbEAL
oM AlEe F4E FAT F9E sk

AlFT HiRE CON(0%), T1(0]&5) 2 T2(0] &4+
1% SJFEAE A7 g5 244 2074 6693 A
S35tAch 2lEld Zn(211.50 mg), Cu(48.70 mg), HCO,
(34.16 mg), PO,(26.60 mg), Ca(20.30 mg), Mn(19.50 mg),
Na(13.60 mg), Mg(7.20 mg), SO,(2.00mg), Fe(1.70 mg)
55 e o5 pH 71008 FAIS F4= sk Als
FA tEl 19%2] EFFEA [Si0L60.80%), ALOL(21.00%),
K,0(6.33%), CaO(2.91%), Fe,04(1.33%), Na,0(0.73%),
MgO(0.62%)1& F3tAth EAE o o|F =34 &
& 7H Al 4 M E SAS B AYst 105
A Fsled ice ¥kl Fol 24]7F oJujol] AP MR o]
3 o]F 4.0:1.0°C2EA 1937 BAFE o]F AFS A

s

x

4L AOAC(1990y el what =&, A,
g dS EASAT. Aol &8 Folch 519574
of wat HES 10gE 250mL AAZTek2=d] ¥a
chloroform: methanol(2:1) £3-8-9% 150 mLE 713+ o}
& 2,500 pmoll A 387 FASA O AEE FE3
I 3,000 pmellA] 1027 st 8L 35S F3}
o FFsld 2D FEIGY. FE29 AW Zanardi
S(1998)] ol we} FE53 2| A 0.1 goll B3l Aok
5 mL%} internal standard(So-cholestane 0.5 mg) 1 mLE %
1 A8E 73} 3l vpE 3 o2 60% KOH 8 mL9}
Hk8-8- 9= 40 mL(ehanol: methanol: isopropylalchol=90:5:5)
S ¥3L 100 °CollA SFdzho] R2bE AelelA 187
71ES Wz WAl S92 F4AIZ1E IN KOH 200 mL,
0.5N KOH 40 mL, 79 <2 pH 7.0 =7} € w7}
A FAstg o]F 7+t =35}l internal standard
(scoraren)©_ & = GC(14A, Shimadzu, Japan)Z 23}
St GC EXZA-L column SPB-1, 0.53 mm i.d.x30 mx
2.65 um film thickness, detectore Flame ionization detector

(FID)S{t}.

X Wit 24
it B4 Folch 5(1957)2) Whol] wet 29 A

oz F4 o] &3lrt. 20 mgd] A FE Al ¥
i 4% H,SO, in Methanot& 3 mL7}3F ¥ 208 &<t 7}
golaA 5EPT voltexings AAIBIATH W o]F |
mL hexaneS 7}ske] AAEHE FE3HIL o]F GC(14A,
Shimadzu, Japan)® &34t EAZ AL columnd
Allech AT-Silar capillary column 30 mx0.32 mmx0.25 L,
detector= FID$T}.

oio[-tt B4

oAt 442 Mason(1984)2] WPHell whe} A1E 0.1
goll 6N-HCI 10 mL& H7Fg & 38 Yof 2402 &
2F 110£1°Co M B £ ARsIQty. Aarkas A7
AZ171 A8l 100°CY] FFRA AZAIZ] £ sodium
citrate buffer(pH 2.2) 25 mLE o] 3AslHct. 18ln
membrane filter(0.2 um)Z A7 & o}n| At A5 B-A
7](Biochrome 20, Amersham-Phamarcia Co, Engiand)i
T8I op=At ARk Al (SDHxmgs A 71=E-3)
sl 71 AZ2AIZ] &, Y mLY sodium citrate(pH 2.2)°]
B3)AA Z mLS loading 3F3S 75 e A3} o] A
At

Amino acid (mg/g)

= A x 10(cystine?] 9= 5) x M.W. x B/1,000,000

A(HAN]) = sample area/standard area

BB Al = (100/X) x (Y/Z)
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SAS program(Statistics Analytical System, USA, 1999)
2] GLM(General Linear Model) HPH 22 £330k A
2 BF e B g 93 Duncan®] I3
(Multiple Range Test)& ©]83l] #2144 77 (0=0.05&
A8

a3 % 0

LHigE ! ZAHE BHY

Table 12 o] R B3EEZS] Fo7t £59 vt
AE 2 FEl2EE g PXE F3S Vel Helot

QuiAdR.e SR ub 9 vy @-Eloﬂ 010] HE A
PN 7oA Aolr) AATHp>0.05). FHZHE
SRS 277} 61.25 mghOF A2]1(64.25-64.91 mg%)
Brh g Agolglont fejFel Aole vehdA] %k
ek oin) FEl2EH S vlS(CHO/FAT)R: o
277 1957019000 MEF T1 @ T2 242 23.285%
241308 Veh} ol W EFPEAE FoF ==
el digk Fe28E 4 vlgo] METrt yRTR
t Fojdog A v THp<0.05).

F‘mrﬂ

=

£

N

HF9 FAEN A viXe FEFNA A7
o] g 3 At 2L 89 2 AEe} =AY §

o Y-S & Wrt o}, 1719 stk Fw) aejar ©
kel A7e} F8kg ZEthCameron and FEnser, 1991;
Development of Health, 1994). 31, @550 3 =
S Akl 248 FOAEE BEiA vlE & Jrin
BAE =], Intarapichet 5-(2008), Pascual 5(2007) &
Vlllegas S(1973)y g A FR7E AWAE Ao
& wjzc)a 3491, Hansen (20061 E2AlE7) A
ke 2 wEAIRIvka ek = Jin F(2003)2
FEEEE o =59 T AN 24 sk vt
A 3F9a1, Parkd} Kim(2001)& At godv} A
£ 2l At 24 ¥HskE JHAST Rasilo

Table 2= 0] £4 2 BAPEAL Forl B89 2 A

hica OIF mh

Jov oE o"“
o 1
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Table 2. Effect of dietary ionized water and premixed mineral
on fatty acid compositions (%) of pork leins

Treatments” CON Tl T2 SE
Muyristic acid (C14:0) 0.67 0.82 067  0.09
Palmitic acid (C16:0) 18.105  18.30° 2041% 030
Palmitoleic acid (C16:1) 2.52 2.74 2.30 0.30
Stearic acid (C18:0) 7.82 7.39 745 021
Oleic acid (C18:1n-9) 38.63%  30.72%  34.65° 030
Linoleic acid (C18:2n-6) 24478 23.82%  26.03% 028
a-Linelenic acid(C18:3n-3) r tr tr 0.00
Arachidonic acid (C20:4n-6)  7.77°®  7.21%  848% 032
SFA 26.60° 26528 2854 042
UFA 73.40%  73.48% 7146° 042
MUFA 41165 4246% 3695 074
PUFA 32258 3L.02° 3451 071
EFA 32258 31.02° 3451 038
MUFA/SFA 1.55%  1.60* 130 001
PUFA/SFA 044®  042° 048 000
EFA/UFA 044%  042°  048% 000

') Treatments are the same as described in Table 1.

At Means with different superscripts in the same row signifi-
cantly differ at p<0.05.

The symbols used mean as followed: SFA, UFA, MUFA, PUFA

and EFA refer to saturated, unsaturated, monounsaturated, poly-

unsaturated fatty acid and essential fatty acid, respectively.

WA 2430 PRl FEE UERE Holth BE AET
oA oleic acidgEFo] 34.65-39.72% TELE AHRAF =
7V =L vES e on, TS0 7 linoleic acid
(26.03-24.47%), palmitic acid(20.42-18.10%)%=0. & L}EPE
o =59 A A 24 F oleicH linoleic acid®] %
L HlEE AAE] diEe] AAA) AE 24 Blgol
ES TS v £ A7 dae g dvAEe 2
oA Ao} TN AWHglEke] oleic acid, linoleic acid,
palmitic acid®] ¢£2& | Yeldths E19} UA|s1%]
THAlonso et al., 2008; Enser et al., 1996; Lauridsen er
al, 2005). At 24 F 7P & FHE AASE
oleic acidy= T2HE) 77} T1 2 2o Hl§] foxoz
WA P THp<0.05). olEd A3 Jin 50039 =
TEE g9 A S Aatxol M) Ui

v, =

Table 1. Effect of dietary ionized water and premixed mineral on meat approximate analysis (%) and cholesterol (mg%) in pork

loins
Moisture Crude protein Crude fat Cholesterol CHO/FAT
T < 1y
reatments %) (%) (%) (mg%) (ratio)”
CON 7421 + 0.95 2241 £ 0.87 3.13 + 025 61.25 + 3.96 19.57 + 1.58"
Ti 73.43 £ 1.06 2244 £ 0.65 2.76 = 0.47 64.25 £ 2.06 23.28 + 4.28*
T2 73.89 + 1.11 2295 £ 0.72 2,69 £ 042 64.91 + 2.69 24.13 + 3.73*

' CON, basal diet; T1, CON diet added active water; T3, T1 diet added with 1.0% premixed mineral.

2 CHO/FAT means the ratio of cholesterol (mg%)/ fat content (%).

AB MeanszS.D. with different superscripts in the same column significantly differ at p<0.05.
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THT} WA vEpdthe Biiet Y81t 8FA]%k, Hansen
5(2006)3} Kim 52008y ¥ oz F718 43 718
7F & A71AQ 2000A AR A9 oleic acid &
ol dRkAQl Aol ARE siR)e] 2 AW 2R}
Sohn Bastel §7180% ASE HAV B o
2 oS AT ) 23)3 oleic acid /o] A3}
ke el AdAEkaAl 9kt % Hansen 5(2006)&
Z 9 FEZHY silageE FA3IHE W] 52 oleic acid
ZAo] 43| Padithe Kok dX§HA] Gttt & 4
Fe] ) A 24 5 myristic, stearic acids &g
g FoA zol7t eRA] Fgket, palmitic acid=
T2A 7 7P w8 S JEdo] bRk
(SFA)Y] 7§~ T27} 71 A WPt th(p<0.05). o]/
Ade EEE 2L F9g =R SFAS] Hlgo] A
T7F @A VERATRE Jin $(2003)9] Baroh YASHA] &
ko™, Kim 5200854 Hansen 5(2006)9] F-71%& 415
137F & 7159 Bl YX|5kA] ¥t} SFA
et GUEZAAHMUFA)S] B8 (MUFA/SFAYS- 2]
9 5hg 2AAE THAFQ A3 € 5 vk B
)31 9itH(Anderson et al., 1975; Beare, 1962; Janicki and
Appledorf, 1974; Terrel er al., 1968). B Ay Az
MUFA/SFAS] H]go] T2/} 13022 tix=F ¥ T1#7Z}
1.55, 1.60)%] RlgRT}E 9 Jeh) o] 3 Bi=
Aol Fort Fuloll A4 e 4 VIACE ARE
w3l ) AEkAE 24 = linoleic acid®) arachidonic
acide= T2} 242; 20.03%, 848%E Vel iz % 11
Bty EA UelY oREESAAHPUFA)Y 8o
T234.51%y} 8oz 71} & AEHE vehdl=
ke o) IurAo Z linoleic acide= WY 2 &
9] S ERT GEEQ] HAIT|NA B Tl
s, ojglet EXsAY] FEke HA FTR
The Fo At&d 93] 93& wena deid o
(Alonso et al., 2008; Wood et al., 2008; Hansen et al.,
2006). T3, JAA ) oy REEsgEe] #E4E A%
2 AGA] atsh gFgAo] whrhal B st tHGokolp et
al., 1983; Lea, 1957; Riley et al., 2000; Sheard et al.,
2000). £3) B IEE3AEA F linoleic acid7} B2 74
S A7) Fole] FA] e FIE MY By
AL (Kouba et al., 2003; Sheard et al., 2000), Shackelford
S(1990) AHME S linoleic acidZ} 3% A= AA|E )
Fulo 4 e ARE rPAGR Bastdr 2 ¢
To} A linoleic acid®] RAL FE AFFoA vl
o g A&t olde] dut Algo| o4 9l B3
A& g o U AikeAd 9%s £ 3l
2 AlgHH, ol2jgt A= Jin 5(2004)] A}t YA
ATt

Table 3. Effect of dietary ionized water and premixed mineral
on amino acid compositions (%) of pork leins

Treatments” CON Ti T2 SE
Aspartic acid 2.08% 2.134 1,848 0.03
Threonine 1.00 1.01 0.98 Q.02
Serine 0.75% 0.75% 0.83* 0.02
Glutamic acid 337" 3.674 3.19® 0.06
Proline 0.77 0.83 0.76 0.02
Glycine 0.84 0.87 0.80 0.04
Alanine 1.1948 1.25% 1.198 0.02
Valine 1.11B 1.178 1.394 0.03
Isoleucine 1.05¢ 1118 L2t 0.02
Leucine 1.75" 1.86% 1.748 0.02
Tyrosine 0.78 0.81 0.77 0.02
Phenylalanine 0.85 0.88 0.85 0.02
Histidine 0.98 0.99 1.02 0.02
Lysine 1.9348 2.014 1.84® 0.04
Arginine 1.29 1.40 1.27 0.05
Total 19.748 20.73% 19.71% 0.28
EAA 9.968 10.424 10.318 0.13
FAA 3.37 3.67 3.19 0.06
SAAA 3.78 3.88 3.80 0.08
FRAA 1.63 1.68 1.63 0.04

D Treatments are the same as described in Table 1.

The symbols used mean as followed: EAA, FAA, SAAA and

FRAA refer to essential amino acid, amino acid in relation to fla-

vor, amino acid in relation to saccarinity, and fragrant amino acid,

respectively.

A€Means with different superscripts in the same row signifi-
cantly differ at p<0.05.

olo|cdt =N

Table 32 o] &4 2 EFEH Fo7t =59 <l of
o)Ak ZAgol mXe AEE vieRd Holth YnkdoR
ohu]i=ate] A9 glutamic acide Tl 7V =24 JE¢S

12H Sevls 9g e g Aoz thE AHul A4
B3 FEE Al 8ty A5 28-S Ve, ZeA of
u|=Akthreonine, serine, glycine, alanine), 8 3 olv|=

)=

AH(methionine, cystine), H&FE  o}u| 2k (phenylalanine,
tyrosine) 3 4= o}v]=4Kthreonine, valine, methionine,
isoleucine, leucine, phenylalanine, histidine, lysine, arginine)
o8 FEY 4 JcKKurihara, 1987). EE ] 7-ol A
glutamic acid’} 3.19-3.67%=% olu)=At ZF 7 =A v

Yo, Th2-0 & aspartic acid, leucine®] 3L, THa-0 2
threonine, alanine, valine, isolucine -oi%itt. o128l 733F
& A Foohd FEE ELS F9T =59 2 of
oAt 24 Azlel vtk Glutamic acide T1o}
Z7 2 TRt FA velgen, A ofnleqt F
serine T200A alanine T10lA fol¥oz =4 UEk
WA thp<0.05). ¥ ofvl=4t ko] A Tixe 7t
20.73%2.2 R # T29 19.71-19.74%FFH}t 79
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Hog A vebgth AEA WA Aol A &
o} A FoIH FaEHolokt e Beroju|m ol
arginine, histidine, isoleucine, leucine, lysine, methionine,
phynylalanine, threonine, tryptophan, valines©] Z3§% o]
AEH], B A TIHET7} 1042%5508 gzt
2 T29] 9.69-10.331% TTET 2802 =4 Uit
Hp<0.05).

o ok
R =

B AFE ofids

EEAES FoA =59 IRHE, A5 Sl
AuPLE 2 olulieil A0 wlR]= gkl tiel AL
3tk CON(0%), Ti(e]2) B T2(0l &5 + E33E&E
ZHE AgsiHen, &3t A 6647F ARS3IATE YR
T 2 FE2HE e A Aol YEREA] B8k
oh Ak 249 - o E AEl Tl BIs) T29) palmitic
acid, linoleic acid, arachidonic acid’} -§¢j& o2 =4
Eld BFA oleic acide 2302 WA YEINTH F81A]
WAHSTA)S] ¢ T2(28.54%)7F 7oA o2 & s
el 1L, B A HUFA) 3 UFA/SFAS] 7% &
oF oz A veRTh. kAR, B5APIAHEFA) 9 EFA/
UFALS T27F foldo=z =4 yepgr) olv]x=il 24
Z T8 A2+l Hlske] glutamic, alanine, leucine, lysine
2 Tio] F9&cz =A el O™, serine, valine,
isoleucine> T27} f-o]3 o s =& g5 Jeigich =
gk F olPleqt 8 B Hpoln| e iHEAA)E TIXEF
7} oA A Ve o)) A ol
FHEEe g7t A9 AEE SFAE F7HAI71L,
UFAE ZAAIFon, doolu|ieite] a8 F7kAIY

S7HA & Ay

re

i 2

tlo

#Ate =2
£ ATE RGN AR A A5
oSk FEATAGIAE ] GTu] Aglol] ojg Aoz
ool A=Y,

]
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