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Abstract

This study investigated the effects of ion water and premixed mineral supplementation on the growth performance, car-
cass, and meat quality parameters in finishing pigs (LYxD). Each 20 pigs were randomly allotted to three treatments; CON
(basal diet), T1 (CON diet added with active water), T2 (T1 diet added with 1.0% premixed mineral). Used ion water and
premixed mineral were consisted mainly of Zn and Si, respectively. Daily weight gain feed efficacy were the highest in T2,
while fat content was the highest in control (p<0.05) than the others. However, the slaughter qualities including dressing per-
cent, backfat thickness, marbling score, meat color, meat texture, drip loss, meat separation and meat qualities including pH,
cooking loss, water holding capacity (WHC), shear force, meat color, backfat color, meat texture were not significantly dif-
ferent (p>0.05) among the treatment groups. Panel test scores of tenderness were the highest in T2 compared to the others.
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46.93 mg/kgell W} Dbtk (Korean Feeding Standard for
swine, 2007). VEFoL} Gart AW =)o) Ao
T3 AR g 80] Yolx]E(Newton and Clawson, 1974),
siR)ef o] Hujzh H= AME Wl WA 7L 0-600
mEgkg®. 2 HAIET QriKomegay er al, 1994). whoL
Hlge Bto] & IAE FEEA 7124E Holxele

@ o] QANE AlE ] H7lelE = S-o] A& sRAIAZITH
I B (Apple et al, 2000), 3} A 2-59¢] o
2 549 it PSEQ] whllo] TAsrhal By

_O_cq(Apple et al, 2000), =59 H4e 2 Zal0) SpA
o] =go] Hrly ¥l r4‘”Y‘/}(Apg.:u et al, 1995; Apple
et al., 2000; D'Souza et al, 1999). &l ¥A]2]
2SSk Q] tiabel Fadt At ass
dslal &3] Y8 B R skMiller er al., 1979).
A7} gabre]e] HelR elE 100-250 mgkg A3 &
A ARAEA G317} Ydoka B aE AT Cromwill, 1997).

TANAL BEE W e FodRO T dhrego] §)
O t(Stefania and Loredana, 2002), A Ao} okse] o)
4-E(Kondo and Wagai, 1968) = HX}’H(Kong et al.,
2004y SRAIZI A Agko] A, B Fo] £R 9 o)
FUels AaAlHTA iﬂo}?}lﬂ-{]\/{umpton and Fishman,
1977). B8, S8l S A, HAt el 5 A
o] o) 3RS njXtia B a3 th(Hagedomn e al.,

w2

1990; Pond er al, 1988).
AAZA SR dhRte] A 09 B2 A
A= AGHE Aad xwo}o% wjAe] ARl e

AT Wt B A ol ool BHUEAL Fols)

&l £ 9 MgENY YEAE TR 2A)
2 52 S0l oA BE 2A317] St SIS,
HE P

STASE U Aoy

2006\ 73%; 14l M ARE WAAF(LY D) ©]-8-31
AAZF 60 kg el 6055 FAEAT 712ANE §4]

7] WA tEE %Tfrﬁ} Fure FH8E ARHE 2
A 19.0%, 2 5.0%, 2HF 6.0%, F3E 8.0%
2 thatellid Al 3,550 keal/kgo] I, BIG7] BjEALEE &
Soe9) OiFERS e s ARHE 29E 165%, 2=
AW 4.5%, 236 6.0%, 23 8.0% 2 thrlldA] 3,500
keal/kgo| Tt ARG EE2) /2] BRlEAbllA] AlESE
T FARE 98 89l

T?’é? HiXE CON(ZIRAIE F9), TICIZRAE + 9]
2 go) 2 T3 1R + ol + 1% S38EE F
o)z AT g 42 2054 6697 ARSISITE
E] 2 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,(2.00 mg), Fe(1.70 mgyS FHi-sh of &5
(pH 7.10y= A Aakste] FAISE ittt Aks FA
9] 1% T THFEZL FyaEaAols F-dste]
ARR-3FH. 0.1, Si0,(60.80%), ALO,(21.00%), K,0(6.33%),
Ca0(2.91%), Fe,04(1.33%), Na,0(0.73%), MgO(0.62%)2]
4 ARSI

HAEE BY

A=A 2 (daily gain, kg/dye Al A YHRE &34
A SAG AFY FASE ARSI AR 7R W
o] Al4kald e, AFE Q72 (daily feed intake, kg/dy2 Al
& ANYNA ESA7EA Tl *}E—% ol A Ty
2] ok S AQF AlES S ARSI HHT
TR o] Aakeleioed, /\}Mﬁg(feed efficiency,
weight gain/feed intakey> AFS717F & A#¢ £ AR A
HES A7 Bt TR AFoE o] ALk

SN Bt

ARE 60 HAE 259U AAFS S48, 3km

ol hé%i ol%—c‘s}od 197 AFolF 2L 24
BAct S B 42001-385 (MAF2001.6.2)

off 2%} ¢ ""‘% *é" |87z ols] S3Abl <))
243190 t). =F0)F TAlF (carcass weight), =& (dress-
ing percent) —‘74]‘““: Al(back fat thickness)S =7 0}04 £
A SE9AL sigon, 25 SEHAHS AL (5
el DeF(3)eE A s T 19 ‘@

A} 73 % (marbling  score), §(meat color), Z:ﬁ?}(meat

w:C) 't:ii'x/

texture), =5 7Fek(drip loss), v ¥ S (muscle separate)
55 A3 YA T8 Stk AaEs A
sk vkl A b B5(5H)eE Wrlon,
S8 AMe A(1F PN AT N6H)eE Uro] 3
7betom, 227, sigs U SR Ss v
AS(13)elA AV AEEHSR ol Hrtetgon,
WA SHHELE +53 @A 35305 E e

o} grfstalt.




254 Korean J. Food Sci. Ani. Resour., Vol. 29, No. 2 (2009)

=
ST 24

gy o|F == 7
o} Ato] AARA B2 e A4 [AE AL+T
107048 38 28 AEstd S71EF8A ice whxof 7
o} 2X|Zt ojjo]] APAHRE o]F3gt o]F 4.0£1.0°C =9
A 197 BEg o] SARAS AAIEIAT A5 £
e BAAFOE Fig. 13 o] AASYh pHE 29,
A 52 AAZ F AT AE 10gS2 FHS 90mL
9} S #ZA7)(T25B, IKA Sdn. Bhd., Malaysia)Z 13,500
rpmol|A) 2057t w831 pHE-971(8603, Metrohm, Swiss)
2 Z43}9r}. water holding capacity(WHC)= w3t Al
B 3g& ZE7} e tubed] Bo} 80°Ce| F24-FolA
307 7FEE vhe A8k 1,000 pmoll A 10831 44
B3 = FAE SAIARE FARE 2 FANA
B FAx1009 Aoz IHikste ALkt 7HEEe
A FAE cm)e] TAS Avste] X|wwe] ¥4sha
80°C 220X 1AZT 71Es the 284 FAE &
Aste] 7149 19 7S Aty 28T S 2
A28 A2}HA| (CR-400, Minolta Co., Japan)S A&}
CIE L*, a*, b*Z Z43}5109 oju) HFMTL 1#=89.2,
a*=0.921, b*=0.783°.2 3} ;. A= (Warner-Bratzler
shear force) & Z27H(texture analysis)e] =4-2& 4] PC
program= 7433t Instron 3343(US/MX50, A&D Co.,
USAYE o|-&3le A3t daege vivkd 88 4%
W3 2 02em(ZIE)x 1.0 em(H2)E sty 51
2zt 3E0 2 knifed plungers o83t sl &7
stgoem, &4 ZZL load cell 10kg, adapter area
30 mm? ©]e}. B)7tE SA &8 0.2 em(ZFE)x 1.0 cm
AR2)E Hdste] Y 202 243190 283
80°Coll A 1AIZE 7FE S 7FESR-S ©]831e] 4°CellA 24|
7 BAZ o) F 25k o] EA] HojEze] 2.0 cm)
plunger No. 302 53k} Z|zto] wA & AejolA
3} (brittleness, A WA A Alge] 1A 53] 1
8| =7)), A% (hardness, A #A oA I &

3 4

w=79] A7), 33 A (cohesiveness, A WA L=A]e] H
Aol et F #A Al e] WHHE), &34 (springness,
A AR AT T SEFHE AR %)), A4
(gumminess, A% x-8F4), W8 (chewiness, 7/dx &¥
Ay e 22yl Ja) Altsiith. £HLE load

cell 10kg, adapter area 28 mm’ % compression strain

50%°] ATt

EsZAL

Werke 39 AAE Fato] Add 10989 Is5a4
4 ez 93 HERApoE AANSIITh AlE=
7+ 3 80°C water bathollA] 1A17F 7FESE & 247 ¥
Z ARR3ET BE ASE 2x2x1cmE A Y3
o] g7)0) ol GrRE o835l MEE TR
SAAR A AlFsRen, Friakae &4, &, o,
A= tEA 2 AAZHQ 7|gxdd sk Bt stk
1o B 132 vl YA S (extremely bad
or slight), 932 % FAY ZF3Hextremely good or
much)2 g )3l T S AAEaT

N o
% o

N

1

N

iy

O

£7 £

SAS program(Statistics Analytical System, USA, 1999)
9] GLM(General Linear Model) {2 B35} A
g 7te] HFg-g wasr] 93] Duncan®| THE7A8
(Multiple Range TestyS o83} 949 7% (0=0.05=
AR

g3 3% 1

2

kS

Table 1& o]&<9} BER 7t AHEE S A
o] AFFA Y, ABAHZ, AlRES T ANEEE
Yehd Aot dFEAFADGY CON, T1, T27} 242t
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Fig. 1. Diagram of the fillet distribution on the pork loin used for physicochemical and microbiological analyses. Each number
indicates the part of the fillet used for the different analyses: (1) microbiological count, Chemical analysis; (2) pH, VBN,
TBARS, WHC, and a; (3) Fresh meat analysis and color; (4) Sensory analysis, cooking loss and texture analysis.
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Table 1. Effect of dietary supplemental ion water and pre-
mixed mineral on growth performance in pigs

ADG?  ADFPY ,
e D) YIS 5)
Treatments (ke/d) (ke/d) FIG G/¥
CON 0.76 1.97 2.59 0.38
T 0.87 1.98 2.28 0.44
T2 0.91 1.97 2.16 0.46

DCON: basal diet, T1: CON diet added ion water, T3: T1 diet
added 1.0% premixed mineral, ?ADG: average daily weight gain,
YADFI: average daily feed intake, “F/G: feed intake/weight gain,
IGIE: feed efficiency, weight gain/feed intake.

TS WAEEL AR A FRAIRES AAAA 43t
&g B 2 AAE A Zat ke RaEHG
(Harms and Damron, 1973; Mumpton and Fishman, 1977).
Kondo®} Wagai(1968):= Al zeoliteZ FH718lH S ol
S W HEEgM Al ESo] MPAEA) i By
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=X 2 MMFe §Y

Table 2 ©]¢t BHFEL A7 ALRE Fold o
28] RAEBAE ZAFFIUE E4)8-(Dressing percent)
74.54-78.12%2 Ael7-8 2 A4 7 FoFd zbole gl
Atk SA S 24.6-348mm HE AelbdE
= 0] o)z RAAAN, AR vlarelMs s
A1k AMEY SR FAV FA4A VERTHp<0.0D).
L4 S3(hot carcass grade)S 2.0-44% WHHE AT
ol ZolE Holx| gigrom, A Tl ¢l His)
AR Eo] e AL HT(p<0.01). PHEH A S (marbling
score, 1.2-1.8%4), S (meat color, 3.6-4.0%), Z&7Hmeat
texture, 2.6-3.04), SF<E2(drip loss, 2.8-3.08) ¥ 2%
22 % (muscle separate, &3] 3.0%)= A € AE
7re] ARl Afole Vb Al fob WA Sa(cold
carcass gradeyS W5 20002 oAl Aoy} YRt
A ekdh.

Kim 52007y AMg-ol 71E 5 77158 &
3199 wl =4 % 2 Sdo] EATT Hilsks)
T}, 8}AI%E, Thacker(2003)% biotite® Fol3lHS W =4
Zo] Wzlol] J&o] glitte Rusiyed o B A
o] Axjo} Ax)3}A] AT Mathews 5(1999)2- HSCAS
(hydrated sodium calcium alumninosilicate)s J13131&
) Hl§=0) A A7} F/8lA T ML, Pearson

Table 2. Effect of dietary supplemental ion water and premixed mineral on carcass characteristics in pigs

Hot carcass

Cold carcass

e Live - BT

rea—“ weight Car'cam Dressing Bfack fat Hot Marbling Meat Meat Drip Muscle C()l({ W
tments ™ (ke) weight  percent thickness carcass score”  color®  texture®  loss'®  separate? carcass
& k) (%) (mm)  grade® P grade’V

con Gt 108.8 83.8 76.92 24.6° 4.4 1.4 3.6 2.8 3.0 3.0 2.0

Barrow  114.8 88.8 77.36 31675 2.8¢ 1.8 3.8 3.0 3.0 3.0 2.0

1 Gilt 117.4 91.0 78.12 27 48¢ 3.0%¢ 1.2 3.8 2.6 3.0 3.0 2.0

Barrow  115.0 89.2 77.53 30.8%5C 3 g8C 1.6 3.6 30 3.0 3.0 20

1 Gl 118.2 88.0 74.54 25 45¢ 4278 1.6 3.8 3.0 2.8 3.0 2.0

Barrow 122.00 914 74.95 34.8% 2.0¢ 1.6 4.0 3.0 3.0 3.0 2.0

SEM? 3.84 3.35 2.44 2.15 0.44 0.23 0.20 0.13 0.08 0.0 0.0

™ 0.12 0.47 0.43 0.65 0.35 0.61 0.52 0.32 0.38 - -

GY 0.44 0.43 0.97 0.01 0.01 0.17 0.69 0.07 0.33 - -

TG 0.53 0.58 0.97 0.39 0.05 0.61 0.52 0.32 0.38 - -

DTreatments are the same as described in Table 1,”Pooled standard errors of the mean, >>'T, S and TxS mean, p-values, effect of treat-
ment, gender, and treatment & gender, respectively, ®Grade A (5 point)~grade D (1 point), “Low fat (1 point)~high fat (5 point), ¥pale (1
point)-dark (6 point), “bad (1 point)-good (3 point), Phigh (1 point)-low (3 point), "grade 1 (4 point)-grade 3 (1 point).
ACMeans with different superscripts in the same column are significantly (p<0.05).
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5(1985)2] zeolite § A], Taverner 5(1984)%] sodium
bentonite :"021 Al & SAY FAE RYvhs Aol o
X84 gtk 3R Kim $(2006)9] S43-H]1S-7] =0
el AbE S A9 felHe) Holst gick
o @ wash A

o] 29} B3GEA AUt AR E F9t HA 549
7+, WHC, AdH 18]a At

43 A= Table 39 JeERIITE pH =
|4 5. TO 2 fojido] glom, A ddy

oA 5.54-5.7557%F 2]
A AdEE foF2l ztols eh)A] sict 7tEzt
Fo A Ae7rd B 8 el F95< Aol v

R} ko). WHCE g 77h8 §93Q) 2ol o
RLIA T, AT S D A](69.52%) R} AA|
=(77.55%)°] WHC?} =41 Yehe 2435 JepIitt
(p<0.05).

Table 4= o] 29} BE4E4 H7l AlRE F43 9

$49) 2 SA A7 WskE e Zoleh 54
SA ] W% (CIE L*), AYZ(CIE a*), 133 &
(CIE biye AT 2k 4 7 3 ARlsh 4 A

SIME 20l Fole Lkt sk,

Table 5 o259} EQFEZ A/t Algg T3 o
A 5419 71a%e] 279 WS e ol 3
294 (brittleness), 73 % (hardness), -3-% 4 (cohesiveness), &
2 A (springiness), 7443 (gumminess) ¥ 43]/d(chewiness)
o] AgFIMEE oAl Aole YEA] Fgkon, &
AL Aaalold lo] LA AMERT & BY
< YERN ATHp<0.05).

Table 6& o] 259} HFFEA 37t AIRE HoId A

A)9) 74 SAEe] WeAIHE ekl Aolck. o, 4,
RANEE, R, FHAY ATEdN AT
qugre) 914l ol UehiA fkortps005), 2
=) 3% Bzl WAl ATk felHeR A e
HH(p<0.05). Kim 5-(2006)= 3222 alumninosilicateE
iAol Folslde w) A, A, 7147, WHC

_1:: X‘E ﬁ

Table 3. Effect of dietary supplemental ion water and premixed mineral on physicochemical characteristics in pigs

Warner-Bratzler shear force (kg/cmz)

Treatments" Sex pH WHCY* Cooking loss
Back fat Fresh meat
CON Gilt 5.65 69.52°8 34.60 21.21 747
Barrow 5.66 77.554 32.11 20.82 6.31
T1 Gilt 5.61 69.628 34.70 23.62 6.38
Barrow 5.75 73.16%8 34.25 22.59 6.93
™ Gilt 5.54 72.9248 32.87 25.22 7.35
Barrow 5.59 73.1248 32.85 19.28 8.37
SEM? 0.08 2.32 1.06 3.24 1.09
™ 0.33 0.63 0.31 0.51 0.81
G¥ 0.31 0.05 0.26 0.88 0.36
TxG 0.69 0.26 0.47 0.58 0.65
STreatments are the same as described in Table 1.
ABMeans with different superscripts in the same column are significantly (p<0.05).
Table 4. Effect of dietary supplemental ion water and premixed mineral on Meat and back fat color in pigs
Meat Back fat
Treatments" Sex
L* a* b* L* a* b*
CON Gilt 52.76 10.09 -0.71 78.14 8.52 -1.25
Barrow 51.76 9.23 -1.26 78.54 7.35 -1.52
T1 Gilt 52.88 10.22 -0.92 78.90 7.11 -0.95
Barrow 52.12 9.61 -1.08 79.58 7.39 -1.39
™ Gilt 51.92 9.15 -1.22 79.38 7.89 -0.90
Barrow 53.65 8.92 -1.42 78.92 7.38 -1.15
SEM? 1.61 0.68 0.47 0.59 0.44 0.42
™ 0.95 0.42 0.73 0.26 0.31 0.69
GY 0.99 0.32 0.44 0.68 0.20 0.37
TxGY 0.65 0.90 091 0.60 0.28 0.97

S Treatments are the same as described in Table 1.
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Table 5. Effect of dietary supplemental ion water and premixed mineral on meat texture properties in cooked meat of pigs

Treat- Sex Brittleness Hardness Cohesiveness Springiness Gumminess Chewiness
ments” (keg) (kg (ratio) (ratio) kgp (kgp)
CON Gilt 1.41 1.44 4156”8 9.78 5933 578.51
Barrow 1.21 1.23 40.91® 10.61 50.56 532.02
1 Gilt 1.43 1.50 45.66% 11.07 68.39 744.79
Barrow 1.27 1.28 39.988 10.56 51.30 546.11
™ Gilt 1.35 1.36 423478 10.35 57.47 595.12
- Barrow 1.16 1.26 40.44% 11.40 51.67 587.91
SEM? 0.13 0.14 1.36 0.60 6.31 71.36
T 0.77 0.83 0.45 0.46 0.65 0.46
G" 0.11 0.14 0.02 0.36 0.05 0.16
TxGY 0.98 0.90 0.18 0.38 0.66 0.38

“STreatments are the same as described in Table 1.
ABMeans with different superscripts in the same column are significantly (p<0.05).

Table 6. Effect of dietary supplemental ion water and premixed mineral on sensory scores” in cooked pork loins

Treat- 2
reatz) Sex Aroma Flavor Color Juiciness Tenderness Over'x}ii

ments acceptability

CON Gilt 6.20 6.23 6.46 5.94 5.865 6.23

Barrow 6.11 6.03 6.37 6.20 6.14%8 6.37

1 Gilt 6.03 6.09 6.11 6.03 6.208 6.14

Barrow 6.17 6.34 6.40 6.03 6.29% 6.29

T2 Gilt 6.26 6.29 6.37 6.03 6.46" 6.40

Barrow 6.09 6.31 6.26 5.97 6.31% 6.26

SEM? 0.10 0.11 0.12 0.11 0.14 0.11

T 0.77 0.30 0.43 0.82 0.02 0.57

GY 0.66 0.75 0.77 0.48 0.50 0.61

TxGY 0.30 0.12 0.19 0.34 0.31 0.35

YSensory scores were assessed on 9 point scale base on 1=extremely bad or slight, 9=extremely good or much.
*STreatments are the same as described in Table 1.
ABMeans with different superscripts in the same column are significantly (p<0.05).
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