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Summary

1. Title

Study on the Improvement of Pork Quality for Export
2. Objective and Significance

A. Objective
1) Improve quality of the pork for export

Until now, Animal husbandry In Korea has concentrated only on the
productivity increase. But the improved national income has affected to the
dietary level of the people to consider the health and over fat by consuming the
high calorie food, so after all, favor for the animal food which has low
cholesterol and low fat.is increasing and also there is the tendency to pursue the
good taste than to think it as only the protein and calories source in Japan and
advanced western countries which are the biggest pork import market.
Now, it is the time to improve the quality of the pork for export and also to

adopt it to the domestic pork market not to be too late.
2) Evaluate the quality of the pork by countries

Make the index for the domestic produced pork and set the direction for the
improvement by comparing the quality of other countries pork such as America,

Canada, Taiwan and Japan.

3) Quality comparison of the pork by breeds



Make the base of the quality improvement by comparing and evaluating the

meat quality of the domestic dominated pork breed.
4) Quality evaluation by sending out pork weight

Domestic slaughtering weight of the pork i1s 90kg, which shows big
difference from 110kg of the Japan. So we have to set the breeding skill guide
by comparison and evaluating the change of the meat quality and taste
difference through breeding until 110kg.

5) Evaluation of the sensory characteristics due to the storage and distribution

Observe and measure the meat quality change during the storage and

distribution period and develop the suitable packaging method.

6) Develop the indirect taste measure method for raw pork

Develop the indirect taste measure for raw pork using the

near-infrared(NIR) ' spectrometry to give quick and good information of the meat

taste to the customers.

7) Device the feed for good taste pork

Make new feed formulation which can satisfy the functionality and taste.

3. contents and scope of research and development

A. First year

1) Survey data and collect information



a) Survey data about pork import-export countries such ‘as Japan, Taiwan,

America, Canada and so on.
2) Quality comparison evaluation between domestic and foreign produced pork.

a) Pork comparison test among the Korea produced, Taiwan, Japan, Canada,
America produced.
- General composition analysis, microorganism, TBA, VBN, meat color, pH,

the rate of drip and sensory test
3) Quality compare test by pig breed

a) Meat quality evaluation test between low-fat pork and high-fat pork

General composition, meat color, pH, the rate of drip, sensory test
4) Pork quality evaluation by sending out weight

a) Quality evaluation test between 90kg standard pork, 110kg export pork
“General composition, meat color, pH, the rate of drip, raw meat sensory test

“Sensory evaluation
5) Develop the indirect taste measure method using NIR Spectra

a) Reveal the different taste composition factor between breed by sending out
weight.

b) Collect the NIR Spectra data for the taste evaluation by weight, breed, fatty
acid rate.

6) Effect of fat content rate of feed, fatty acid composition to the taste of meat



a) Mix usage of Animal fat(tallow, fish oil) and plant oil(safflower , olive, perilla
, flaxseed)

b) Fat feed level 6%, 8%

¢) Fatty acid composition rate : omega 3, omega 6, omega 9

“omega 3 ‘omega6 ‘omega9 =1:1:1
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“omega 3 : omega 6 : omega 9

B. Second year

1) Quality comparison evaluation between domestic and foreign produced pork

a) General composition analysis, TBA, VBN, meat color, pH, meat drip rate,

sensory test

2) Quality comparison test among the breeds

a) Analysis of low-fat pork and high-fat pork and consider the mid-fat pork

meat quality evaluation

3) Sensory characteristics evaluation by storage distribution

a) By storage temperature(-157C, 4C, 10C), by storage term( 3 days, 7 days, 10

days, 14 days), sensory test after cooking storage pork

4) Develop indirect taste measure method using NIR Spectra

a) Survey the relationship between taste factor and sensory test
b) Collect NIR Spectra data to evaluate the taste composition factor by weight,
breed, fatty acid rate.
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5) Effect of fat content of feed and fatty acid composition to the taste of meat

a) Fatty acid feed level is fixed to 8% due to the first year result

b) Fatty acid composition

“omega 3 :omega 6 omega 9 =1:15:2
“omega 3 tomega 6 :omega 9 =1:2:3
“omega 3 omega 6 iomega 9 =1:1:1
“omega 3 - omega 6 -omega 9 =1:2:1
“omega 3 :omega 6 :omega 9 =1:3:1

C. Third year
1) International market data survey

a) Survey the data : demand-supply, price, quarantine, customs of Japan, Taiwan,

Denmark.

2) Sensory . evaluation according to the storage distribution

a) Sensory evaluation by storage-temperature, package material, storage term

3) Develop of indirect taste measure method using NIR Spectra

a) Reveal the different taste composition by sending out weight, storage
temperature, breed

b) Survey the relationship between NIR Spectra and taste related factor

¢) Review the possibility of quick pork taste distinguish method

4) Optimize analysis to improve pork taste

- 11 -



a) Establish the pork taste optimum condition through data statistic analysis
“"Analysis data of domestic & foreign pork
“Comparison data by pork breed
"Comparison data by pork weight
“Storage dis‘tribution data
“Indirect taste measure method data using NIR Spectra

“Fatty acid content of feed and fatty acid composition rate data
4. Result of the research and application suggestion

A. Quality comparison evaluation between domestic and foreign produced pork

The loin and ham parts of domestic and foreign countries such as Canada,
USA, Taiwan and Japan were collected and analyzed on the item of VBN, TBA,
meat color, ‘moisture, crude protein, crude fat, ash content, comparition of fatty
acid, sensory evaluation and microorganisms. The results of these experiment
was that the Canadian and Japanese pork were identified good in aroma, flavor,

tenderness and juiciness respectively.
B. Quality compare test by swine breeds

The Landrace-Yorkshire-Duroc cross bred(LYD), Landrace-Yorkshire(LY)
and Duroc~Hampshire(DH) cross bred were tested in the loin parts of the pork
meat. The LYD cross bred were evaluated best arriong the breeds in all the
iterns of palatability, tenderness, juiciness and taste. These results are to be
applicated in the mass production of the pigs which suitable to export purpose

and domestic demand.
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C. Pork quality evaluation by sending out: weight

1) The pig weight of 110kg is ideal for the purpose of export. Fatty acid
content is the lowest in the level of 90-100kg and highest in the level of
100-110kg live weight.

2) w3 fatty acid content was 0.44% in the level: of 100-110kg body weight and
became twice than other 2 levels. In the level of 110-120kg, the w6 fatty

acid content was the lowest as below 10% and w9 fatty acid content was

increased as the body weight increased.

3) Aroma factor by live weights were increased as the weight gained and
flavor, tenderness and juiciness were high points as the weight were
decreased. This result is to be expected to encourage the producers to

raise the pigs to the weight of 110kg that is ideal weight to export to

Japan and give the opportunity of more stable production and additive

production effect to the packer at the same time.

D. Sensory characteristics evaluation by storage and distribution

Observed and measured the meat quality changes during the storage and
distribution period and developed the suitable packaging method Cryo-vac film
packaging was most stable as the TBA value was 0.02-0.06(mg

malonaldegyde/kg meat) during the storages.
E. Develop indirect taste measure method using NIR Spectra

Collected NIR Spectra data to evaluate the taste composition factor by
weight, breed and fatty acid rate. The method to evaluate the taste of pork

indirectly and non-destructive way were studied and pursued the possibility of

the method by the slicing the meat into small portions.
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F. Effect of fat content rate of feed, fatty acid composition to the taste of meat

Fat content level is fixed 8% due to the first year result and fatty acid
composition rate of w3 w6:w9=1:2:1 caused the target diet. It is possible to
contribute to the pork industry by establishing the omega fatty acid rate which
is the best factor to improve the taste of pork because single stomach animal
like pig has tendency to just accumulate consumed fatty acid in the body. Using
this research result, improve the pork quality of the traditional pork such as

“Jeju black pig” to make export product.
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&3 ZiAFez & £ JuE =gy Fo Hride JeEte 2HAE0

o
AN
oo

)
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AEAH T BN AHE FEdAME 5] AxE #HEE 5 317 g &4
NIR 29 EHF o2 oo 44T A7 gt FBAAE FE3td 38
W Rts 3288 F e 7Ie AL B ARYHo Basty] i A7
AL 2FHAT HAH) FrHrleR $82 Rtk
2 @7FAANE 53] F2I3FE HALY A dFol7] i LB
o F#&HE vt AALYE AAHLE FPstAA olgsF 4 R #F
H HrkE TN @54 HAZIE ditdtely detal) B ¥
ot} sto] 2t M 1A dFE & e L HAnY ¢4 &
g A7 B4 Eo.

Z7HE A Y] ALEE vims) BE fvetst & BlA of 19% 3
T Yol gRoFE F£F /AL WS ALE HoXY, ¥IFRTIE 38%, U
DHETE 35%, drta Rt E 14%7F tH(Table 2).

r

Table 2. =7}E SHAZAY HI(BE kg 71F)

=9 2 09

&=(92.9) dH(92.3) @l =} 3.(90.0) ) 7H(91.0) u] 5 (89)
121 14 104 79 75
(100) (119) (86) (65) (62)

ol AAZIIERH AFAEL Lol RAAT IFHAALYY F4
n2E vgEZ7h AR FARASL $eEider) AAFe A F837) gE
of AAkul Az# mro] Hold ALY PaeE FAR 5T Aot o &
B 3%4S £271&L on uIoly 5F A 70497 ¥Z Bl IEEE A
e oy uFoA g =AHEe W HALYE FE7HE0 A kgD
1,35094(C & F 7F&)olv} #A 25%, L/C MAu, Hands, SaAnE, 24
5, ZAE, IEQYE, FUSH, ogu, AFHE 5& 2HEA ASK
=3 7tA e 2070922 uF AA £&7144) ¥ 153%4 BlAAT. dE)
T 9 fAGE =AM EY Aoz 4"t & F£43d v&L 18d
EA7tALe UL ASAER & ZAol7 QoA AAFR ShA wIas

ddEsE BAol 7t & Aotk IY IFAXNZAMNE FK FHAE B
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A7t 2. 53 4QT FLd FUA AZo] kgD 4667RAH HlF
A u2e 8004, Wrlae 1799902 AANE Y5 FUAZL FAG
Roz d2gdArc).

Sl A7 o 9B FE2L ANE 42 =uAdRe s
HEZFOZH AHE QA6 JxsE AEGE 2T AL 6L PR
2 wdg Azoly] WEH FAdZe] gt F AEEEA)Y YA F
5, £% 2 ASHT 229 HEAA7} ZgD AR}

HAD7) 2@t E 1F0E BE §F3 giwke shFo] w&so. Table 2
A A BuE dvie) YA AYHE #5, 2, ASHE 0ESo yu
AN £7] WEd FAHoZ =u AHL FASA o BN HAm
Sl Ae §2A BT 23% AE S A0E EAY AAMIZE Hug B
o =t kA dimkdtoly o= Al ddFERA oA Y
AEe HALY) A7 2 F544S B33 FUeRE RS AFE @ A
H Agoz FIAFY 37t AF AN BoA AviPel wEk EFHAY
E2uE3 Ade Avs otdE & YA

YEANF] F2HE HARNE QEAS A3 Folss 1)
A, T4, AT AHLE JutE] $£EA A$ 123kg(25% A F)wo] F z
o &R 3Tkg(75%)E ZUlN 2HsA BT Z siga, 9o, 44, 2
v, Zuj7l, 718 271297 FHAN fEHEd @ SEdE ARSel
WADY] HIREA7F AR, ZHRSAN YBASY HER g Folg Hol
gk mEq @A F293n e 3 39 Tux zHgEs RdedEst
2 RIS £2Y & UAES 9 Mol BaAHw, 598 nride] £ud
299 (53E Bel F3Q Aotk EF $3d 177 WEKOEN £%
H1 322 o) gHUIE Bo] F& YA ATATY Bt dA FA
g Aoyl BEe Y #3 AFA 3712 o B 2% 22 £ A=
2 A 23 2YE HALNE AL AN ST HALS] AAHE

A3 TR E FF3I FEHIPW AwFHoT £& EFx ZFUE A= 7

[+

-~
<

e

3

7
2

e

0. =23 4 2vEdA dVlE ALY rd=E d93de 54, 9
AFoln tighdte okAFAH FFY BAE=E ol gtk dF4 BHA=s)
YEAZW FFE) AP e A 2FFH BHeE HUE HALYE @
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A7 AAH7 Wi e £ A7 ¢ez AEd F EAL 1HT ARAd
4 JAHE &S SETUE dEARH dELNA F& Ju=ed g7

A 719% 3A 2 Helth

ZUe HAnY] BAE A% FE A¥L AFE AL, ARES A F
2 A77F FFHeA 23 Jon, HARAY g AN AT AFET]
& Mde A AE vyt gt =28 FUY HA EAAFLS kgL 2H
dRog FE2HE HAY EEAFA 110kgdh & Zol7t Atk wekr A F ol
Z128 v 583 AYF 7E, =AY SAFY vAE 712AF7 AFEH,
T3 FEFAAN urERly AL JEE Fo #I JxFAY 9FE
B slojop & Aol

27 A& BPE 7 BSGAE 4 B8P & Je Aoz
Hge) BEEE QutAoz Pujd et ARAT. LA 27
g HAE F 2de §84 292 834 aded, #478 8t
Aolold, B#AF adoz FadA: ABFE o F%Y TAT Fue
24 84 489 4348 L Falol st AP, ol A 5§
B REol £F 549 B ¥R B4 240 ES 2AF A

£ AwA AR 9@ sz Fesme, gn) I

okt
rlo
ki
N

=

T3te 2niz Z271E Heolduxn dd. o

NIME &34 29 F At A 1719 BtE AR AHE IR 3T, 1)
FF4, IAE @AYy F

3 5ALE S B FAAEL] WA a17]9 g PR =
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$3te] 112% B 163%9] ©9F AEFJAl $A1]e sto] BuA ol
®& 9 6 Fda 3oy, ® U BRadyEs gud 12 16, 20% 2 s}
dUA $3= 2I89e W HALY) 549 ke 2 Aoy dotn HUoh
oW @A ojix £Z Wael Yato PRy 28Y A W go] wa
A gsEgey 179 %o 2 ol giRed, Aoz wdAR oy
AY AW FEL 2 el 2A P A ge Poz AAHD Y

=

rir

3%

—_
4

F AtEH Yol Al w3

Table 3. FH/FALE Fdo] o vX= J3F

Panel
TH Az 9F A= —  #%%7 IFvEF
Type No.
1. S5 1 8% S 6 - 2ol gl
2. &55 g T Inten ko) 8l
3. 254 1y T 6 Desir z}ol &
4, S55 g 55 R 6 Desir 571 &
THET
o] H7} %
5. £44E 0 20, 40, 60 2 Desir zto] Q&
80% triticale= o]} Al
6. $F5E 0, 50, 100% A= E 10 Inten  100% ¥ &A
2 oA A A 7+

28 g

S = selected panel, T = trained panel, E = experienced panel

Inten = flavor intensity, Desir = flavor desirability

zAE 2HEL BY, A2 08 FFAEI AAR7) Bel e P2
HAR Ee FHolfE AT YAV Fou, 54 FiA 854, @, wA B
ov, A FANE $4% FoA B © 48 U yu

%



Panel
I/ AR AF AR - B9t FusA
Type No
1, d%usg Ag= 6 Desir FEUS
2. By -tFutArlg E 6 Inten AAUF 9%l
HANFE 0-225% A FoA olH &7}
3. sjZun ojFu E 14 Inten IS
4. B -gFuAl g E 6 Accep Al5d A=FT S
lentil& 0-40% 7} A 20% olA}F AF£A]
o] Fdt3 o #) : st &w
5 ol&3 A4 AL A Accep AA AldH A 31%
ol Fad, xolgle
6. BH AL A (0, 3, 6, 9%) C 7 Desir R s
o Fu A A
7. 9| E dula) Aol R E 11 Desir P

"E = experienced panel and C = consumer panel.
" Desir = flavor desirability ; Iten = flavor intensity
" Accep = flavor acceptability.

" No significant difference.

7t ®ol 2oly A de dFutelt. wad oiFue oE gwag
s mASAL B Ayt gk diFuwe g2 Asd, & AAUS, Hulal
71, AEE, FAFEA S ARE, B2 oy vgds dAdYe 9§ YA @
71 gl 2 9%2 dAZ vXA it 28z 4 S 2y 9F2As
o 9% 14 H7FA A n7] FAF] dA oA AFon HHEZe 5%
7t 43 i g5FE olde Bux g}
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e o HFEH o3 I dun o HAARAE 5% o2 2E
2 AT Yoy, HAZ olF: FHEdA B JHARJES & 9 AV
Ho, &4 23ARE PHEAEY ALE A Foud :re o FAE
Qe givtm @ g E oE AFoN RE AX AdAAE 31%7AA
AHEAE AR Fule E A7 Qv s

3. Atg 9 AgFdel % vlAEe IF

A
X
A
b
Yo,
3k
3
o
flo
EV)
)
™
fo =i
o,
tlo
R
.-}
>
Ny
g
2
4
X
N
o%
lo
AN
yd
of

T FETL FAHA AN DIGME HARY] FHje E FFL AN
Az A HAA o AR ALFdel 79 ALY =4
721 4 gou AA AR Fulo) viNE FFLS LA FUT

Hul AR E FAA SAWLY &AL 158% — 333%E, BERLL 26%
— 194%2, 28 oA 119% — 94%, AL 428 — 35%=2 9 WA
2 9ggo] QAT 2T BEHAWAC] BL R F2 o{FE F94A HA
7)o 4] EPA(Eicosa- pentaenoic acid), DPA(Docosapentaenoic acid),
DHA (Docosahexaenoic acid) &&ol A ZF7tHN e, old o|H9 AxE A}
U 48 Z& o4 FFo] %2 @ F/EUD @i FHez By ALY
o A 24 WA A7) Frie) FE FL J1zE e & ¥ |
Atk Y ALRe FF, duirl, 448 AT IFAANE 58I AE
ol A @7 Ate] Frsted old Te AN od gstd ofH= WA
o, 238 FEao] Z74 71EE 1Y) WA =) g © FFAR
A7 . =2 ALY AR F Gdsidol 10%(F), 20%(F3),
30%(HH) 7R FHIES AY HAE @ HAADLY] FARAA A=l F
e d | 2L e ATRT U

ags LHQAe] AW FFe HAn) FuiFze] & ¥EHE VAA F
e Aoz Vet F FAZSU AddA HAY FFL 486 — 56.6%,
s FFS 62% — 183%, 2HIAY FFL 86% — 3.5%, EriEL &

o
)
)
22
L)
2
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e 318 — 188% Gou HAARIN FuREd 2 GFo] P Ao 2A

HA

32

4. AtR 9] W FgAPEo] Btd MR IF

284 Be d7ZEF3e floey Cu 250ppm F9A HX 17 SX%Y B
F3} 0 Z3A LA HEo] 155904 2362 -F/tEH ALY, Cu A7E HA 7]
A A ARSRELS ATt 2 9= CuS045H20 0.05% 2 0.08%F A=
g Alsd H/AE o & o7t YT, ¢-EZHE otAHE H
ob~F W4 HIMA A= 100ppm FAA] AzEHA g AFHE T AR
O BIix Ut

Table 5. &7 s} 7)o he #B% 7} (Organoleptic Properties)

Sensory evaluation

A 8 T
aroma flavor juiciness tenderness instron
Ayt A 37 6.57 6.17 6.53 8.12 43.03
oWz AxXm7) A 561 6.95 6.30 6.75 34.27
B 647 750 883 8.55 42.63
C 632 607 883 6.70 40.03
D 457 6.70 7.48 9.38 42.87

* AAEH7L 2 A ol F3as (19919)

ARARA GuUsE FH BROE AHY Wl 27
2 2o gle HALA) 4¥le By AWBdA 2H 4% wsE Ros d
HH3 oo RyHd TAZRE FA HALs FYHE At A
dg AGL A HE FY AAnA Age gL @
Mxe ol dou doz wlE HAY 4% el

-'31 -



Ao £d EXo] 715A 3, old wE s1F dWlMHE AT HX MA
2 9 A 57t FFd Ryol Hi 4v gFEAE IF HAuU)E HE
A He Z& g F JEE IFH o gk 4 g AW F 9
3 ole] BhE Ag7t RENAL ol EUE AL A7/ He oz 109
A= Ui, d& X sEHe HARY] Fo] FFHIL, TFY AFAR
E ug & $ A e A7z 8 Aol

AHEEE AEREESY YA, 71F 2 AEFH 48 59 Aol gE U9
Ag71EE adE FEsede FARC WAstn Jdon, dF EFHY F8
FE3UA BF 7153 o] HlxIoz oo §ZFI seAde a7HAG
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A2y A= Ly

A 1A . 1xds
1. ZAEE 2 Argw

BEEZ FUl T4 Abgo] ol Hi e BEHO2-23M-FF 39

}:_ﬂl
229 AES olgART. AFY 54 THYT F BohAE Assgen

%
FAFo| S0kg 22 E WAX dHSAHEARE FAG L, 25T APH D
o2 d¥katg e} AJPAIEE 5050 F9E BAHQ AIYAIRL AFol T0kgd WF
Bl A&3le 110kge] 2 w72 3tPger Alse AAERE FAZ 14 F93A
B2 AfEol AANESE QY. AEVIGE AU £ 10C~20T AbolE
SR, |

oE,

=

m

2. NAAtR S WE

At AAzAel Yt £EFS FHIEE sy A8 AuiPol s
AL ALEE F71EA ¥ Basal Dietdt AW ALEE 718t NRCE Y4 &
F%FE 2Z31= Control Diet®] Formula®l AL AE-E Table 6, 7 3 2t}

Table 8 & AAF LY 11%‘4}94 FFE Aol olg Fitd AlmUl AW FFS
o) 6901 w3 w6 wos] Hlgol LIIARYD), 12UBALT), IFUCHDTIY A
Patg e ALTF FF0) 8% w3 wb wd HEol LLUDAHTF), L2UENY
), 13EHZPLL ANPAIEY Formula® AT 4= 910 ol Table 9 9 2ok

HN
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Table 6. basal diet®} control diet2] uj vl

Ingredients % Basal diet Control diet
corn(USA),GR 41.77 51.39
soybean-dehull(K75) 21.77 10.16
wheat-AUS, GR 20.00 10.00
W. M. R.(LOC) 10.00 -
cane molasses-BP 3.00 3.40
sbom-46%, et all - 19.00
T.CP. 1.23 1.48
limestone-#12 0.83 0.30
Y/G-LOC(AV15max) 0.50 3.40
salt-PROC(fine) - 0.30 0.24
L-lysine-HCI-98% 0.20 0.16
(94)Minemix-03 0.20 0.20
DL~methionine-50% 0.10 0.08
(94)Vitamix-05 0.05 0.06
choline-CH60%) 0.05 0.05
virginiamycin-2% 0.05 0.05
pig crave—extra - 0.03

Table 7. basal diet®} control diet?] 383 =4

Composition, % Basal diet Control diet
Moisture 1266+0.33 1256%0.24
Crude Protein 17.36£0.42 17.14%£0.31
Crude Fat 3.08£0.05 6.40+0.04
Crude Fiber 3.13*£0.03 350£0.06
Crude Ash 5.38%0.20 5.05%0.37
Selerium, mg/kg 0.35£0.00 0.30£0.01
Vitamin E, mg/kg 35.74+0.56 40.21+045
N. Energy, cal/g 2283.05+3.51 2511.43+3.95
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Table 8. AAFAH ALt =4

Control
diet
SFAY 352%013 4211025 9.40+048  5048+028 061001 1.91+009
-P
“’BAZ)UF 20691033 2250+0.34 .273+0.17 023*0.07 008000 0.10+0.00
w6-PUF
A3)

w9-MUF
A4)

PaY  Plaxseed  Perilla  SMOOWET  1n o Basal diet
acids %% oil

53112007 4651010 75001100 465%015 1.31£002 211%+0.11

5.92+0.17 820%0.15 12871034 4226+0.28 0611000 210%0.02

1) Saturated fatty acid
2)~4) w3, w6-Polyunsaturated fatty acid, w_9—Monounsaturated fatty acid

A BALES] Widto] Bl @A AAVSY] 98] Table 9 9 Zo] wjgd the A~F
o AN@AsE AHSE =AW FFI ANAgFe EHsgen 2MAR:
Table 10, 11 7} 2t} '

Table 9. AlGAIR Q] v 3

. Experimental diet"
Ingredient% A B C D B F
Basal diet 9153 92.64 93.56 87.96 89.26 90.56
Flaxseed - 5.56 430 - 7.47 577
Perilla 7.12 - - 9.55 - -
Safflower 0.12 1.32 2.14 0.75 2.34 344
Tallow 1.23 047 = 174 0.93 0.23

1) A; Fat content 6% & w3 w6:w9-UFA =1 : 1
B, Fat content 6% & w306 w9 UFA =1:2:1
3

C; Fat content 6% & w3 w6:w9-UFA =1:3:1
D; Fat Content 8% & w3 w6:w9-UFA =1:1:1
E; Fat Content 8% & w3 w6:w9-UFA =1:2:1
F; Fat Content 8% & w3:w6:w9-UFA =1:3:1



Table 10. A @A g 9] =AW

Experimental diet"

Crude fat content, %

A 6.04+0.18
B 6.01£0.07
C 5.89+0.07
D 8.2110.23
E 816*+0.11
F 8.04+0.08
Control 6.40£0.14
1) The Same as Table 9
24

Table 11. A18ALE 9] A

Fatty Experimental diet”

acids % A B C D E F
C12:0 - - - - - -
C14:0 090+005 060+004 035+003 093+006 066002 0.42+0.01
C16:0 16461023 15441031 13301037 1575%+0.12 14.13+0.28 12.33%0.53
Cl6:1w9 054+001 032004 027+001 054£004 046+001 0.26+0.02
C18:0 4041021 350+0.16 2661008 392+0.04 374+004 295£0.00
Cl81w9 2454+008 2074+010 1846+051 24.11£023 2041+005 1869*0.16
Cl82w6 2950+029 41371042 4869+0.10 2853£054 40431004 49.38£0.60
Ci83w3 2402+0.75 1804%0.14 1627+0.14 2623+028 20.17£0.31 1596+0.05
Total 100.00 100.00 100.00 100.00 100.00 100.00
SFA? 21401039 1954+042 1631£026 2060+002 1853030 15.70+0.52
XS_PUF 2402+0.75 1804%0.14 1627+014 2623+028 20.17£031 15.96+0.05
Xf"PUF 2950+0.29 41371042 48691010 2853+0.54 40.43+£0.04 49.38+0.60
:5?_MUF 2508+0.07 21.06+0.14 1873+050 2465+0.28 2087004 1896+0.14

1) Trace(0.001%>)

2) Saturated fatty acid

3)~5) @3, w6-Polyunsaturated fatty acid, w9-Monounsaturated fatty acid

6) The Same as Table 9
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3. AEAH
FAZ Z+ APGAIEE FA3S 110kgo]d AFSFE =23 uwizds 2
08 4T WA A 355 chilling ¥, 54FHE #3389 £48 HAsA

A2 A 2AREx
1 AY AR

ALY A FEol 8%Y W M - %A FE9 HADVE A8E
URTE o] (19979 43 Z2H# SAFE F 7HEAN 03 AREFH 06 A
ALY Aol AAUAL HH F M2 AAHoE FE3H, 03 AWt A
polyunsaturated fatty acid(PUFA)S] AW ZHEAN= As52%EH FIHE A
ol ojste] AFAHoz P& Wweoe Bud ol AQ AR WFe Alsdy

A FR%)H AT 240l dite £ =EIIEFE 3] st AYde H

hui

o
ald

A
A

of

7}V8 A k& basal dietol 57}A(Flaxseed, Olive oil, Perilla, Safflower oil, Tallow)

o] Y Ats 9EE NRCEAYE 87 %] FFII=E wsigor Ayde

7}8A] & basal diet?] A5 A¥-& Table 12 ¢+ 2t} Basal diets =255, 47|

< 2 g5 F& FU82 AME3t AWE o 4% F7HE AS 2PHE 15%,
%

=
ME 3400kcal’t S=8 wiESHOD AP AR AWY 24E A 579 =

rx
o
O]

e
i

A= Table 13 dlA BAF 3 givh AWEFF FFo] 8%°lY w3 wé:
w99 Hlgo] LI52AAXNFTF), L23BAH]Y), LLUCHITR), L2UDHIF),
- I3NEAYYA AR ALE Y wi @l Table 13 oA BAF3 Qe Adde] A%
A g 7193t ARE & AR liquidd B$ AAY F&L& Folch ¥
(19579 o) At AAF) olejd AP A5 #@uHls Table 3914 B

F1 Ak 03, w6 B 099 HEF 039 ¥ TN R AR BAF
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4 039 F FFYY O1HE £Q AS ALIN A= 9B B5AH FA W7}
7} £A LAtz § Miller $(1967)% Dean 5(1969)2] B30 7]1%3}1% 7] w&Eo|th

Table 12. basal diets®] £33 3483 A4y

Ingredients (%)
Corn 43.31
Wheat mill 25.00
SBM 17.13
Animal fat 1.16
Molasses 4.00
Corn carrier 3.00
Limstone 0.35
Defl, phos 31/19 1.39
Salt 0.30
Cho. chl 60% 0.01
V-M 0.20
L-Lysine 0.14
Lipid source 4.00
Total 100.00
ME 3400.00
C. Protein 15.00
Lys 0.73
Ca 0.76
P 0.56

Table 13. AAFLN AW =4

Fatty . ) ) Safflower Basal Control
. Flaxseed Olive oil Perilia . Tallow . .
acids(%) oil diet diet

SFA 9.1+0.1 147+06 87+01 10302 506*04 30.7£08 393*10

-3PUF
@ 58.0+03 0901 575+0.1 02%x01 01x01 26*01 15%01

A
~-6PUF

: 159+£01 73%01 123%*01 756*03 19+£01 41.7£06 225%13
-O9MU

PC‘UA 170402 772105 215+0.1 140+0.1 475%05 250+04 36.8*04
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AR AR WE F ARY AR ARL 2A5E] BRBAE BA
3}7] 5k Table 14  Zo] MPF The A~Fl AWARE At Ao @

Fa Ate] 24 BASHon, Table 15 16 & ol2ld B4 ZAAE Ry
At olBA AzE AFARE AF A VB ALY 5 JYEE WE AN HE
sen W 109 HF22 APE Vertical feed mixerE o] &35t wjgtst & Ay
Aol Rfsle A2 Folrjg Fosidr)
Table 14. A|@ALg 2] u)gn|
I dient(%
Experimental ngredient(%)
diet" Basal Diet Flaxseed Perilla Safflower oil Tallow Olive oil
A 92.48 0 5.1 0 1.84 0.58
B 935 0 3.6 0 2.05 0.85
C 90.38 4.46 3.86 0 1.3 0
D 91.0 6.9 - 0 15 0.6 0
E 91.55 5.86 0 2.59 0 0
F 95.77 0 0 0 423 0
1) A ; Fat content 8% & w3 w6 w9-UFA=1:15:2
B ; Fat content 8% & w3:w6:w9-UFA =1:2 :3
C ; Fat content 8% & w3 w6:w9-UFA =1:1 :1
D ; Fat content 8% & w3 w6 w9-UFA =1 :2 1
E ; Fat content 8% & w3:w6: w9-UFA =1 :3 1
F ; (Control) Fat content 8%
Table 15. A €AL5 9] =X|uH3ak
Experimental diet" Crude fat content (%)
A 7.71%£0.37
B 7.99+0.32
C 8.43+0.44
D 8.41%0.31
E 8.081+0.93
F 8.17%=0.23

1) The same as table 14
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Table 16. A1 QAR 9] A4 =A

Fatty Experimental diet”

acids (%) A B C D E F

C12:0 359+030 332+£025 350%0.37 363029 2941030 3.23£0.09
C14:0 098+0.02 094£003 071%002 054=001 033£001 1.97%£0.08
C15:0 0.16+£0.01 0.16%+0.01 0.12£0 0.09+0 0.06£0 0.32*0.02
C16:0 1554+021 16.08%0.13 1384009 12631£0.05 11.40+£008 21.72+0.43
Ci6lw9 092+001 093X£0.02 0.66x0.01 054*0 0.39£0.01 1.63%0.06
C18:0 713+0.14 7.01£013 58%£0.09 512002 4.06%0.10 12.04%0.49

Cl81w9 3168+023 3345*011 25.08%0.09 21.91+016 1988006 35.18%+0.30
Cl82w6 22.87+068 25.90+054 26571086 37.25+013 4521F0.15 2245+1.34
Cl83w3 17.12£0.38 1221028 23631061 1830020 1574+008 1.46+0.01

Total 100 100 100 100 100 100
SFA"Y 27401021 2752+047 2406044 22.00+023 1878*0.25 39.28+0.97
w 3-PUF
K 17.12+038 1221+028 2363+061 18301020 1574%+0.08 1.46%0.01
w6-PUF
K 2287+068 25901054 2657086 37.25+0.13 4521+0.15 2245+1.34
w 9-MUF
K 3261+024 3438+0.12 2574+009 2245+0.16 2027007 36.81%0.36

1) Saturated fatty acid.

2,3) w3, w6-Polyunsaturated fatty acid.
4) w9-Monounsaturated fatty acid.
5)The same as Table 14.

Al

e

2. NEFE 27

i)

ANPSEEZE AA ATl BT T1+4kgd W= o]5-23M -1 F(Landrace X
Yorkshire X Large White)®] 392 AA HISES 1997d 3¥ 22¢%H 549 5¢
77 A o 4697 AUESALAPDENTG APGHANAM penTd 192 64 645
o2 % 36uEE FAY wAsd TAHGeH 6719 HIATFE 03wt/ 0d9 A
A Hgo] NZ TE AIRE J|FESY TEIHY dEC ANPEL A2 4E 670
9 HFAEE AHSA HAS.
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A3 A ALHd nE BEH Bt
L3 9 AR

AR 7Y 4L £2EE AHaHH, DN AH IS F 4 54
S 40cmd] A7E AE F FAEAZAL PE film# Cryo-Vac filme g ztzt ¥ @&}
Qe H, Cryo-Vac filme film #5& $13ted AF EFS ¥ 80T Szo 122
A F AR TFE AADYE -157T, 4T, 10CAN 4z Agsled 71308

1
2 ¥54 %), 2ASSH 54 ¥ SABANE ANsKc

g9 IR HFES ACACH1984) wel zeAae Micro Kjeldahld,
ZAGGF(ZUN AL Soxhletd, FEFZFE 105TC oven AZRY, HEFHFL 56

0Tl A 8A17+5 <t muffle furnaceE o] &3+t

EIRFIA(1983)9] conway ©lZE4ato g ZA3HPTE Al 10gg FHstd &7
4 70més} €74 blending3t 100m¢ volumetric flask® &4 100mE T3t} thA]
AR E AR 38 g dFBY ImE conway F7]19 o] Yz WA
0.0IN boric acid 1m$} conway reagent 504£(0.066% methyl red : bromocresol

green/EtOH = 1:1)E 7}tk T4 7o P22 o] vacuum grease & HH= 3 F7
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< 2 ZF w8l A A 3} Potassium carbonate(K2CO3 50g /
DW. 100ml) 1me-& w27 fdd FJstn LAF b 37CAA 120837 43 &
0.0IN sulfuric acid2 7% g},

VBN mg %(mg/100g sample)= (a-b) x f x 001 x 14.007/S x 100 x 100

S: sample wt. a! sample ml b: blank ml f: HoSO4 factor

3. TBA7} &34

NE 2g& #3te] 386% perchloric acid 18mist BHT 504E #H7tstm
homogenization® ©H& J7ate] ofztel 2mle Hstod TBAE S (TBA 2883g in 1L
DW) 2mlg 7}tz EFT H HA2oA W& A2t 15-17h T WXk of
Al S3nmA A FR=E FA8T ol FA& o839 T}

TBA (mg of maloaldehyde / 100g of meat) = 9.01 x Abs.

<

Ao

4. pH

AlE 10g€ #A3Y T/ 100mli} 7 homogenizers Al83la] 48 5 o=}
3l S A-g pH SFo /‘}%3}55‘4.

5 &4

Zr Alge] 47 MAA(Color Difference Meter, Yasuda, 600IU, Japan)& ©|&
3t FA3te Hunter scaledl 23 L, a bxE JEUUE, AEZS
{(89.2-L*+(0.921-a1)*+(0.783-b)*} 2 A3kl JERNUTHL!, a', b'E AZ A
=z,

6. SFFES

ANEE AHY] EZT F BTN 244 HAF O ABs Az &
T3 22 SFY LS deH 2E ANy ez 2389
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fzAe AAD s FF(@)

EEHY 197 48 =X ARY F4E 0839 CFU/m™E HAS4Th
AR 1g€ FH3IA AHAE4EE 9ml 78T homogenizationdt oh2 A& 343)
of A}83R L, Pouring methodE AME-3tHth. FT4E plate count agard] HE &
¥ 37T incubatorol Al 48A17t wjFd F FFE AFsPa, WA AFSFE plate
count agarol HEI T 25T incubatordlA] 483A17F ¥iFst & T4 153 ot
#7714 AHlE4E anaerobic jar (Gaspak 150, Becton Dickinson Microbiology

System, USA)Z 37ColA 48 17+ 3o}

8. T AL

Lamond(1977)2] ¥el] 9A3dle Bt =HA17e SAS Wcme] IZANE
AE F 220C9] 28] ¥ AR LEY) 80£5T7 8 w7tx rtgee zas o
ol E At FHHAE 4% ANEE AMEE) Y3 2US EHOZRE I
E AAE F lemX1lemx1em®) =72 Ret BEAAL QA ZFsA)

715% ZAE A% BEEA WL A BAY (triangle test) HEHAHE A
(descriptive analysis with scaling test)& o]&3lt}.

o] &3 Kt

7}, 43 B AP (triangle test)

FF2 32

flo

A A A8F % AL 2

rok
=
fr
o
A
o
e
fr
)
o
2
v
ri
o



7AAE AEaAd & Jde/te FASAY dEAEE 1HE @5 Aol 89 o4
Q1 2§ A & 4 1= slight, moderate, much, extremeo) 237z} 1, 2, 3,
449 HAFLE Fo HAFo AFFES B} AFFE F3)

3 AYFE Uyl 7T AT PAE fe4l AN

K
LY
rok
)
tlo
E
o
pi-)

. H = HAHE A ¥ (descriptive analysis with scaling)

EARRNS) FEaAF U 2ARHoE 2 BFANE OE4, 9E %, F

y

nE ZAEIYE o, = 7155 E e 918 X+ 9 point hedonic scale
£ o] g3}

9. BAA=

EE AT FA HPHL SAS programS ©]-83}R1, Duncan’ Range
Testoll 93t 5%°lUle] FFEANA foAde AASAt

A 5 4. NIR &3

NIRE E59 AEEHS 93t 4 MEE ice boxol Bol #43 F WAl 4
HE 7SS &L AA}T HSPAE He A4S F A A

NIR system(model 6500, NIR Systems, Inc, USA)2] Remote Reflectance

- 44 -



module(400-2500nm)E  AHE3&9  spectrumS Ik A8 software:
Near-infrared spectral analysis(NASA, NIR System co. USA)¥t}t. NIR spectrum
o] dojF ARE AlEH] Fol 5T WAL T YE1o) REalHa] HREA Al

82 39}
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A LA A ALY 2 83
1 M4

AA A7) BAFL 19973 8900TtECE I AAFESFEE & 18Y uly
b Foh o] FAA 1979 % MA SAnr] RGFLE T8 FEFTEY FFLL
g FATEL] 8 FAE A8) 2407 Eo=Z ol AW hy) 6 2" &
Foltk. 53], huA g TAYG BB HRA 7] FAFS5eE olojx B E
3 dF U= FFEsdev gAal=, =, Erlglole] Hix =
718t AlA A7 P58 2AZE FAAYE £

199795 H2 1439 439 JEAF #Anr] $£E2EF uee dnz
(29.1%), "=(274%), AUTH10.8%), F=(95%), heH94%)9 <oz HYoeu
19989 % 1490l Il HAZLr] YRFEL 8409ES FE3ld YEAG HAgo]
201%2 AA FohRL, 53] W¥FKLS JEAY HARgol 4I%E v=F & F
E23AFTES AL 198 AAAY ol wi FIFL 100MUES 5T nF(H
€ 332%)° olo] A& F WHAZ 2L HALVE F£EF vz FRAAG
19 Z2eolA dBEL 989 4€9%E RE $£9959 st HACCP(Hazard
Analysis Critical Point : 2|F #8884 FHAIAEE H3 FHE39 J87 &
e LAEAE HF A2 AUk

dE o] A7NAA, FEIEAE, dEIZU WFARY 459 9FPoE of 9

fr

Jo

o

A #EZFLE e A= @dolth T o YEFEHRA YAAA

€ EFS/EAC ¥]de] FRAHT Jdou, F2A 2 bALE FEadse

2, Agde a9 gAxA ALo= BFEn ¥AS £2 I3 Az

BAS FEHAE vE5L2 60.7%, AUk 334%<1d wE) =L 129%0.8 3

Azg FEYL € F Atk dERAFY 9P FE2BPL FRALAA AFL
o 9 HARNRES) AZE FLANFCE FTETHA

5o g2y
HAZANGAE 2 oz o] AL Aoz dabEn
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AA HAd A7 FA5A dEG AH Azle] X3ln oAb E Wuia
v vk e HE olF vr|g Fxe £EWS du Ye AFl wEtd 937
€ oJA7tA Ut Fag A7 WY AR E&oju AZE 53 ¢
& ARG Fg) BF ATAA Mol FEA Tuld AZFY n¥Y, SUA3) 2
HEF T AU E dovle HBAArisk factor; SH2HE, TAYL 5) &
o] FE=8d EARE FEIY] Astd FEA @de Awa 2A4e uwrde
A=7t Ag AR Ack ASW Age) Py oyt Aate 24 &
& 259 g Fun B33 cHHorstein ¥, 1961; Thrall %, 1971
Waldam &, 1968). Ford §(1975, 1976)2 ©|23 A4S wigez %5 ZHAA 89
o g Lo Ex At §FE 22lg dxnriet Har)e Fuld B
& Rastgen, Skelley §(1975) EF HA17E 08¢ ZAE Bustch
F Myer 5(1992)3 Shackelfold 5(1990)- oleic acid(w9)7} 1719} 713 xo) 9
FE £ & d9a 3dth Sim(1994)e AZEHAEE dsly] YsiHe AES
AT 06 A Hgo] 145 FoldE tEdm dgor) grse
& o AT w3 ARAH 06 XA HEE 1:8~90]0A YAk
¥ w3 ALt vigg 59 #Bort Aok st tHLee, 1994). ¢
7191 @3 AT w6 AFAEY BlE £33 LIOAEE mf$ Folr A
oAl A F A HlES F3le Aol Wl$ Fesitn ¥ THSohn
1997). 3 Chait 5(1974)F Vessby 5(1980)o) 3l x5} Atate B33t A
Aoz dxEtd g9y FH2HEY 72AE JHAHLdn dgen 53 H2 03
Aol AEA 7150 AEA HEXEN w3/ w6 WA HLe thd #Alo
AZ5 3 YrHAbeywardena 5, 1987). wreby LHs o)m A8E 53 w3 wb w9
o Hl&S 2E3d B2z At $EE FAoEN BEs Auale] Hlg
=9 433 S rAe 9FE 2AGe 2N 1FS AL 93 V)

Q3 A48

w

ﬁ,

‘3&:

o

ORI
B

2

w3
2uye)
O
FA 3

et o
-{m. 4=
o o

_-4

rr

O

r
P

A&

it



Table 18. =718 sjx37) o} Y& $£2F(1997)

(9 1 v

= o dol= vl 3 ik g = 71 & Al

g\ |9 93 4% |07 | 95 W | 9T |97 9% |93 | 9% | 97 | 9 A
114166 | 11,383 - | 2687 | 4504 | 2,608 | 511 | 1,383 | 212 | 1,460 - 4,762 | 9393 | 24,739 | 34,132
214884 | 3907 | - 82 4,769 | 518 554 | 1,359 | 283 .1 1,221 - 1,432 | 10491 | 9,218 | 19,709
313281 110646 - 105 5525 | 226 625 583 | 316 | 1,150 - 766 9,748 | 13,475 | 23,223
4 - 5636 | 11 | 12,189 | 8565 | 3478 | 1,219 | 3476 | 984 | 1904 37 | 4483 | 10,815 | 31,164 | 41,979
5 - 31 9 | 7,730 (10,328 3,857 | 2,074 | 3,395 | 950 | 2,145 | 115 | 3,648 { 13,486 | 20,802 | 34,287
6 - 164 10 | 2,633 | 6557 1,_910 1,329 | 1,186 | 757 907 20 | 25131 8673 | 9313 | 17,986
7 - 2,842 | - 153,780 | 8,018 | 10,587 ;,4W 9,047 11,094 112,462 | 94 |23437 10,683 |112,156{122,839
8 - 32 - 128084 |8275 ] 7,831 | 1,264 | 5227 {1,310] 3,866 | 102 {13,695| 10,952 | 58,735 | 69,687
9 - 108 10 | 16,306 | 7,798 | 3,939 | 1,709 | 4,412 | 1,256 | 3,509 | 100 | 8,461 | 10,873 | 36,735 | 47,608
100 - - 198| 9573 | 9,822 | 3,751 | 2,065 | 2,426 | 1,348 | 2,995 | 127 | 5,166 | 13560 | 23912 | 37,472
11 - - 12| 6025 | 7,047 | 5156 | 1,448 | 2973 {1,010 | 3,252 | 102 | 5200 | 9617 | 22,607 | 32,224
12 - - 221 4753 | 7,690 | 4071 | 1517 | 3,041 | 1,048 3,054 | 115 | 5150 | 10,607 | 20,070 | 30,677
Al 12,331 | 34,749 | 272 | 144,647 | 88,808 | 47,932 | 15,167 | 38,474 | 9,477 [ 37,925 | 2,753 | 87,702 | 128,898 | 369,451 | 498,349
2_ 9.4% 29.1% 274% 10.8% 9.5% 18.2% 100%

2. o] MMz W

BEREHE $FHoHLE aAAFd we AAREL FFAZ vAJSG. A
Ao g AF7AY ARBAATY A9 mrtA ARE Ze Ax7 H 3
. 20004 E7A] 71% $47E0]l 4009 /kg7t A QEHEH A AEHAAE
A E 43%7HA Q&s71E Hol Atk FAle) 42718 FdFe] #A 33T F
N7k HIEFFRFY 119%E 233 Z5 7IEFY7HEC] ddHE BAAF
Aoz st =AUt 9598 1191953 BAUNFEA7} EFH ¥FF
Fe Ade 2L A7E ZA LEQE 9 (Fddyl 46%), FSE A Ad
Foz2(BR)LE EYHAUT. AolZstErt YES FYdE Tl ey ¥R
de ¥te gFe] glo] FFAAE WS F&0] ¢ KT Ao BRI
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3. TAAEA Y I

BRI Wtz Red FAFol F7he 819 £UF 169 2E 2 42%7}
et frolx Sfubths 22%, Hl=L 20% 2otk 824 3¥a 839 19 ©

o X FA|Go] HAEY, Yo g RE Y] £Fo] Zr}Ely] A FEie
8ol =
205,000 % 89,0082 HI&L 44%7} =Yooy 97d 39 dute] A

HAot.

thRto]

delzE

e

dEAHU FAFo 2 E o]

Pt A FAFFoR oldxm 98d 19dlE @Fo] n2e A=A HY

o. a8y
R

Table 19. =718 dXx17) o 4B $2F(1995)

FEUAME FAY FA 9 st gy FnA v Yo F=o

EE SAFFL 2AT Ao ANHzm Ut

(9 v

BT R R R A
g\ 3% | 2% |9 9% | 93| 9% | 9% | 9% |99 | 9% (vl ve | 93 | s A
114849 | 11,607 | 20| 8925 | 3447 | 1,127 183 | 2,086 | 193 | 647 5 1,236 8695 | 25629 | 34,324
21559 | 11,706 | 36| 9,881 | 40251 1228 | 261 2,024 | 204 | 578 | 2 | 1,213 | 10,104 | 26,628 | 36,732
3 7581 | 14,792 | 29} 7261 | 5843 1,363 | 368 1,281 | 268 | 686 | 5 | 1,579 | 14,093 | 26,962 | 41,055
417433 | 15878 | 52| 11,323 { 6,286 | 2,243 363, | 23331 244 | 987 | 4 | 1,601 | 14,385 | 34,366 48,751
5] 7221 { 18488 | 19 11,437 | 6,211 2194 1 393 [ 2395} 247 | 986 | 7 | 1,779 | 14,009 | 37,209 51,389
6] 7320 | 14,075 | 13| 8304 | 6,085 | 1,703 | 420 2,060 | 243 | 789 | 17 § 1,253 | 14,098 | 28,183 42,280
718364 | 15654 | 17| 18315 | 6208 2848 | 342 | 2997 | 254, 705 | 19 | 2,745 15,203 | 43,264 | 58,467
818412 | 14924 | 16| 12,764 | 8785 2104 | 562 | 2281 | 271 | 781 2 | 2257 | 18,048 | 35,110 | 53,158
7,287 | 14243 | 13| 7,632 | 7,341 | 3557 | 429 | 2373 | 274 | 877 5 | 2346 | 15349 | 31,029 | 46,378
10} 8018 | 16,395 | 45] 11,359 4,966 | 2,087 | 392 | 2076 | 203 | 681 5 963 | 13,629 | 33,561 | 47,191
11} 5747 | 17,239 | 52{ 14,403 | 5,301 3,009 | 393 [2374] 232 {1,107} 8| 1,404 11,734 | 39,546 | 51,280
12} 7,830 | 11,697 | 79| 7,697 | 4224 | 1622 | 323 2,158 | 200 | 899 | 7 | 1,356 | 12662 | 25428 | 38,080
Al 85,657 | 176,698 | 371 129,301 | 68,672 | 25,050 | 4,480 |26,438 | 2,833 (9,723 1 86 19,705 | 162,099 | 386,915 | 549,014

:;:_ 47 8% 23.6% 17.1% 2.6% 2.3% 3.6% 100%
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Table 20. =7H8 siA7] o & & F(1996)

(90t

A4 % 1"dea | v 3 | AYg | @ = | 7] g 7
g PF | HE A UE ) 9T | 9F (%) 9% || 9% N 9% | 93 | uE &
1134821 8749 | - 468 | 4490 | 1,017 | 272 {1,017 | 216 | 1,240 | 3 { 773 | 8463 | 13,252 | 21,727
215361 | 10276 | - 258 | 4818 | 746 | 370 | 621 | 247 {1475 ] 4 | 906 | 10,800 | 14,281 | 25,080
3]4524 ) 5790 | - 87 5725 | 425 | 453 | 459 | 201 11560 | 4 | 429 | 10999 | 8,749 | 19,748
4] 8891 | 33240 | - {32555 9,108 | 17,748 | 671 111547 488 | 588 | 5 |12695] 19252 | 113617} 132890
518445 | 14409 | 23 | 31,106 | 9406 | 12718 | 914 | 5312 | 480 | 3349 | 5 | 7.859 | 19273 | 74754 | 74,027
6] 8373 | 37350 | 23 | 44,381 | 6,831 {19,046 | 672 | 7314 | 412 | 3701 | - |17.420] 16312 {129212{145523
71758110681 | 9 | 6260 | 664 | 2543 .| 686 | 1,036 | 461 | 2416 | 5 { 2234 | 15609 | 25,172 | 40,780
818041 1 4603 | - 400 | 6734 | 2283 | 646 | 763 | 415 | 2750 | - | 1.817 | 15835 | 12,614 | 28,449
91709 | 7398 | - 337 | 5305 | 2,166 | 587 | 660 | 480 | 2631 | - { 1576 { 13467 | 14,737 | 28234
10} 7285 { 16903 | - | 426. { 6950 | 3103 | 782 | 1,096 | 380 | 2499 | - | 2322 | 15406 | 26,350 | 41,756
11} 5208 | 128741 9 409 5634 | 1,072 § 645 | 13471 343 | 1,771 | 23 | 2,064 | 11,863 | 19,537 | 31,400
12] 5302 {24181 | - | 1959 | 5366 | 1,691 | 534 | 807 {3,121} 1,079 | 2 | 2,230 | 11,605 | 31,948 | 43553
A} 80242 |186,454 | 64 |118,646] 76961 | 64558 | 7,232 | 31,979 { 4,334 | 30,329 | 51 | 52,307 | 168384 | 484273 | 653,157
z_ 40.8% 18.2% 21.7% 6.0% 5.3% 8.0% 100%

4. Y=o HA317] FE44

H59 A7) FAFL ogdold wd BUgE FF

lo

2, F2%= 9d 371

S glo} 94d 241HE, 659 36HE, 964 408VEL T Z7HEA AT, ol
2oz &0 BE 3737 Bt ol 974 69 Mol= sl=s} £21 5 9
de e 5 Ao

5. AAvte] SAn7] £E234

Adtte] AAELH 2L A2E 2 718 950 B} F9HT A9 Ay
e gadAE PEoE BANS A2de 295T Y 22 AY 489
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6. Wopze] HA1n7] FETY

drlze FEARL AAFPoE, HARTY AT F YAF] F 2HTE(
ol @3l o]F 80%7} FEEZFoIL. F8 FEUNTS Y, 7, 48, =
#x 71e FPAGE7e Aol v, @ Folv, dEA e 95 d 129672F,
96d 118710, 973 1449198 2.2 do'd 10%HE od F&3tx 97del« dvre]

A dyez Bl F43] =AUt

7]

FN

~

JAEY FEEF Fo|

YEAZY FUHE BASS UIRE 337 wld 179E $Foly 97ded] 9hA
e FAY ez AGRGD THENF FF3 A4 Y, P
7-8tEFEo g ALSHT 3, Avthes 959 tivl 9730 = 340% FAFsE F
AlolH, F=E 330% AAHNoH, AREFE 79T dA ATt 62% T

dRy 3

W7 & WAS £2E 70080 BHtS WES

8 28

3 QlodAE 2L Table 1 oA}
2ol FUAF Hfgol 95% FF HED glon, Jurs PALL LAF
FE F EFY 20%FFANE B VXE 947TTELEAN HA BdFKoE gEE o
Fo} 7bE YBFEAF S B o, A EF HNE u% AW 5 g o
A7} 92, HACCP A=Z82 QAZAA $98 AR & Q& 7Fs4e 29
M= AFE vie} 2e] 93d 199 Z=ulmel A vebd b 2 old] ¥he] 03,
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06, 09 AL FHE B 5ol FEHT, J4Holn AYe AL
Ysgo) 0s uRYsd s

ga2gs $eE A4 A GATY) $92Y YEL Qo) F1 Uk

BA GA07) Y 55 HARY) 7 L AHHol BAFsAN Ty HAT
7] Aol stgetE YRSl E/HT U G2 AFe et Y 3
o] Basd LAY FZo] AT Qo Yurae) Ha) FA VA opF @
.

A2 A 22 L 24 HAxy) FAwm P}
L Alg BEd=E A7) 4
U AdHE HALNNE +£3 245 FE AZE I, o] FEE V]

22 3 £28 FA1s9 kel A3 PP YN 9% Adway B

o, €9 33y S4EY, AN 24 2 B5 FAE AAEEH. AEE =HA

A i

7l F2 AAZd 2F8 JA F VA AFeE FE IR FE T F
k=4 o

olm, A9 €F U= HALY] gt vAE A 7IFe},

Ay, 238 @3 A= Table 21 7 20

FEY A dFe BA=d g & Aoyt gen IJo T4l ATHFL
o ulE gl geFo] 24.09%2 M EUTH AW FHFHE SJY AFl H, T
A BFoA 71 gk
Z} BR=GA I AFY AR AggEde Adsae AFLA E Aozt
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Table 21. TUHF BHE HA37] dHAE B4

HI= E]lF 4 TE(%) S A%) =A%) EIEM%)
DD T4 7409+023 2297001 441%0.01 1.05+0.01

3 7477010  21.94%0.13 417+017 1.11+0.01

s T4 72171040 22.92%0.36 6.1210.03 1.07+0.02

3 7415%0.23  21.99%+0.07 512%0.03 1.15£0.04

DS T4 7152+051 24.33%0.05 5.06+0.24 1.07£0.01

3 74231023  21.88%0.20 465*0.00 1.12+0.00

N T4 73451003 24.09%0.01 3.53*0.05 1.17+0.01

3 76.80%0.05 20.19%0.05 3.87%0.00 1.10£0.01

U, 29 staty &

oX,

Table 22 oA ¢} Zo] VBN, TBA, $8%5 B33 S & o7 gley
IJ #AFo) T4 & T3] sS40 A veElgoh pHY A 1T & 397 712 =
Al e

Table 22. ZW §% HI= Hxure] B33ty EA0YA)

- . VBN TBA KR
HYE £401F ¥4 (mg%) (mg/kg meat) pH (4E)
DD T4 5.86 0.55 545 43.1

3 5.60 0.05 5.79 55.8

SJ 54 462 0.02 5.67 49.0

3 4.07 029 - 5.61 52.8

DS 54 465 0.04 551 424

3 412 0.05 5.39 54.4

1 A 474 0.04 5.37 54.2

i 4.45 0.08 6.37 54.1

o XA 24
E A" 4 718 83 849 A 24 BEAS Table 23 A9 o] =T
3t ZHRAE o= H| Al E Holrt gloy B AWA Fede & 3ol
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7t e ReE2 YERT DD AFL AU BRASE 037 AL Ao blsiy
oA Fobx 7-9¥] AR 1 Hlgo] & RoE ENHUL dwFog 4,99 T

o® gro] Frkm sl SJY AFol 1 o] e AF W ge
YeErsH

<4

3
2

Table 23 U #5 BHAS gxar)e] Aua =4

L= X u}A}O
;%%1—% R SRR w3 Eﬁﬂjﬁo = w9
DD 4 38.18 7.09 15.61 39.12
3 36.86 9.26 19.06 34.83
sy 54 4343 1.00 393 51.63
i 36.90 - 0.55 18.09 44.46
DS 54 39.98 1.21 16.39 42.42
.3 33.90 0.92 22.17 43.01
I 54 36.64 0.56 23.98 38.82
3 37.29 0.51 20.84 41.36
2. @5 ZHAL

=88 B3 849 17994 Fv), dx, M4, OdFA4, NExd B39 B
AHE AASR Y 24 BAE HAar]e] FATNE AMgEdn FEvt Mg 28 A
£ SJ AFoIn ML DD, d=€ SJ, dFEAH L SJE SJAFl /M3 FL& Ao
2 yeun.

b

Table 24. T # %=t Bd= HAnr|e #54 §4

HP= E80l& 29  Fn ek P dFA A
DD 54 92" 120 84 75 88
SJ 4 104 106 115 103 91
DS 4 95 108 82 78 78
1J 4 100 73 91 86 83

1) 1038 scale, panel(n=17)9) £§A F%
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2. =ZAE =Hxarle] TAvnAY

A4 A7 A Hrbe w54, AYod, gl d2S A nE

¥

Aste] AMAE, BRI 54, AP 2HRN 2 B5PAS VB ERALE A
AFA. £ 4T84 FAR7Y PES G olF 5 FARHE &

s therate) SRl Auchls drdut tha 2ot duzos

709%tRoIATh. FY AFE, F2E, AP A FRFF B5URTG 9F

2 AR FEFFO] B olfrE WFFOE FYUH BAL A%t HBA

2 o dripFol By WEQ Aoz YZEch ARe) Fe rFAH thgrste]

vohits QRaRt gou g9ude 1 wiYn 2ARFFL o7t e Ao
2 2459,

Table 25. #5418 sfAL7]9] ANAHE £

2] AR F8(%) el A (%) ZAHH%) Z 3 E(%)
v 69.21+0.01 23.97+0.08 5.16=£0.06 1.04£0.02
7 v ot 70.85%0.02 24.24+0.08 3.72+0.01 1.17£0.03
1 . 69.34%0.06 23.72%0.09 6.14%0.03 1.03%£0.02
d B 70.65+0.02 24.10%£0.01 4.15+0.06 1.02+0.03

S SEEREY

ends FHAEE & 4 Yt VBNE IFVAP Aolsl fHe} TBAE
@ Aolzh glo] Auieh tiutate] AW Wk 48 Ao Roz AP
pHS} dripBe BA¥WE fejdol foy S48 Auttite) e A nch
493 Ae Aoz =P
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Table 26. =48 HA7I E83584 54(0¢4D

TBA
VBN |4 drip
A AJALALZ H
A7 3 ! (mg%) (mg/kg P (4E) (%)
meat)

LI I 558+025 0.17£001 555%002 3513£037 3.39£0.04
7l 4 o 452+0.05 050=0.01 538%+0.01 45.03%£1.07 4.93%0.15
o 9 441%017 049F0.00 546004 3820+082 4.29%+0.12
g B 434+0.13 0.14%001 540+000 3723106 3.12£0.20

o A 24

Fhgciitol AW FX7F AR W AL YEKT. EF 03 AL 7t
ythite] A4 v, w6 AR 48 M A YEET

Table 27. =4 179 Agiat 24

@A AR EHARE % BEHAGY %
w3 w6 @9
=] = 4106 £ 307 247 £ 059 984 = 038 3730 * 1.22
7t Y 3649 £ 105 391 £ 118 872 £ 025 4005 £ 085
o w4119 £ 079 242 + 033 829 = 018 4083 £ 047
A B 3860 £ 1.05 277 £ 109 1043 = Q.16  41.05 = 047

2. WS

Table 28 & =Z4bE A7) WY 8 At g Aol w54k Ay

et

o dg 9%uA HAAD/RTG FTF, YANESF ALHTSF 2T 959 e
Aoz AT S8 U4 shcann FF4% /14T o 2008 B

fal
& Ao ZAFHAT AT JEIET o 6008 B A=

i

A

M
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Table 28. &]=4E SiA37]e] n| A EAA}

BER |l =4 Fhiohat T REAT
(cjf;:nz) 12X 10° 5.2%10° 26x10° 15X 10°
i;@iﬁ; 25x10° 77x10° 3.9% 10° 39%10°
(xéﬁsij; 1.4x10° 85x 10" 6.0 % 107 28X 107

fl

Ssrdbd X279 #EHALE Table 29 9 2oy JEAto] Axo} thFA oA
A

Table 29. &j=4Hd "X 22719] BF57HA}

3t Frie shigadel A%

al
E B FBAM 5E £E

ZAFST) ol

B PN E qg o) = s et
aF v 514151 507=2.00 6.021£1.40 501214
5 m] 510171 557*1.24 593+1.25 502%+1.53
il = 6.72%1.09 601175 454+1.48 559%1.10
o F 4 6.80%0.77 597%+1.89 499t1.45 591*1.17
A3 A FFE AAL7Y FHARIAY
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7} Quge

£33 H7)17]9) Y4E AoE Table 30 3 B,

4% $¥L DH, LY, LYDS) €02 Bstx A #3e olsh vz LYD7
7% @3 DH/ 7P AAd. 58 LYDE o2 29 mgEng el
38-49%7} o BRtTh. 2R FEE Aol gl Rz HrE,

Table 30. EF4E A7) AR 4
5 FE(%) ol A (%) ZA¥H%) Z318(%)
LY 72381035  2241%0.19 3.82+0.20 1.10+0.02
LYD 71.321+030  20.84+0.50 6.19+0.34 1.20+0.03
DH 73.161+0.24 21.78+0.24 3.141+0.24 1.23+0.02

. 29884 54

Table 31 & F%2 =HAR7|e E3EH 549 ZAE H4EH. VBN, pHE
Zzo) wa o)y} Q9oen TBAE LYy U2 EZHT Aoz w$ e
Rog BAHAT. W=golxo] FFQN LY LYDE S0 €or DHE §
Mo} ¢ At Drip¥e LYDS DH7} ®l%d $Fo|3 LYD7t 20% © Be
Drip%& E .

Table 31. £33 X179 &8y JEEZ0YA)

TBA
== VBN (mg/k H 5 A drip
= (mg%) £ P (4E) (%)
meat)

LY 375029  0.03%0.01 539%0.02 37.95+0.94 838*0.78
LYD 415%+025 0.16+0.02 5231008 4320+095 656064
DH 448+0.24 0.21=0.01 538+0.04 4952+063 682087

LYD7} A g4l 78 RAL,w6 APAE BA YERoy, AFFHos Ho}
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#9149

fr
p)
lo
f
£
Sul
L
n

Table 32. 238 Sx17]9 Aurarg A

Tz 51 2] HF AL O 2

| o E;:]—Z] g4k % w3 06 w9
DH 36.65+1.34 0.96£0.17 1594+1.82 38.821+0.42
LY 3734147 0.98+0.19 15.90+2.37 38.62+2.03

LYD 35.864.30 0.9310.22 17.711+4.13 37.82£0.89

ZaF AT LYDZE 92 29 nzg2Eg o 108 2tn ErAFS5E
LY7} DHe} LYDS /105 22 3t}

Table 33. &8 sHA27]8 WA EAAL

LY DH ~ LYD
= A~
( Cfg‘;;z) 7.3% 10° 5.0 10% 3.2x10°
21T 3 4 4
2.1x10 0x1 5%
(CFU/cmZ) ! 20x10 45x10
A& ) .
2.4x10° 26x10° 2.0%x10*
(CFU/cmz) 61 010

FTE HAZYS #F5HA AHE Table 34 9 2ot

39FELN LYDZE 295829 LYS DHET aromad A3 @, 95 oFA
EFdA 5% Aoz ZAH{JY. F2o7 AAE 4 JE aromas LY7} DHe}
LYD®R T} 53t}
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Table 34. FF2 A7l B57A

BB 5 LY DH LYD
& n 5.33%1.86 479+1.98 4.79%2.08
Z v 4831194 5.44+2.04 6.14%£1.72
4a = 6.08%1.58 483+1.63 6.821.30
g F A 5.79+1.59 5.06+1.87 6.05+1.66
2. 22 x

FUat X179 FF3F B=Hol2-23M-F59 39FF(LYD)H A= 0
2-8349 10 ZFEFLY), FE-F=AY 10} ZFFOH) def 242 3575 o
Aoz 4 ¥ 197 4l =AM AL AFH} EHsAH.

7h AR

Table 35 £ Z £F7te] it AEENARoIt. FHFES B¢ 4dx2FdFd
LYD7} 7146%2 7H4 w2 FETZFS EHow, LYV 70.24% 2 71 @%key,
22§93 zole JEIA FUTHP>0.05). F@A L FHo| 7HF vA Ue
@ LY7F 2341%E Egten), DH7F 2257%E2 2sith A 2oy vtz
2 LY7} 521%2 Eka, A9nEEY LYD}) 408%=E 7HF vt 2389 3

2= A9 ol A @UTHP>005). ©] ARz B o, FdnFEd
LYD7} Adtgg= A3, 9dds vlw3 @ol LYY DHol vlisiA 48 Aoz
vrebg ot

Table 35. FF7 549 v EEH

LY LYD DH
& B(%) 70.24%1.09 71.46%0.93 71.28+1.10
el A (%) 2341£0.27 23.36+0.79 2257+0.74
Z A% %) 521+0.95 408%+0.25 5.02+1.46
Z 31 5(%) 1.13£0.05 1.10£0.07 1.12+0.02
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4. gelsea 54

Table 36 & Z FE9 £983d 54 £4
939 o] S(P<0.05) RRoH, LYD7F 4 L B ®
Yehdth £5%32 8 Drip)dl JoME LYD/ 8 E24 b8 AR ge $E
B3, fo4e gloy 493 ol BT TBAY A$ F#X4eg LY 7}
Z 2skm, 438 FoxHP<0.01)E Btk DH, LYDS TBA #ol &7 wWEd)
DH, LYD9] pH7} LYl ®siAN EA ekt $48 ¥z 3% LYD7 743 8
A YeElsts, A== DHY 743 Eo} 3F5FAA 71 52 A& mz, LYD
7 78 gtk B9 A LY 7P B3 $XE BAT S4F HARA
F948L glov A9 2olE BHATHP=0.051).

2
=2
rok
L)
_3:._1‘
9
&
ko]
T
o
ox
o
Ho

Table 36. F5¢ 49 £7 i‘rﬁ]ra B84

LY LYD DH
pH" 543+0.03° 5.77+0.21% 5.70+0.06°
Drip(%) 7.89+1.38 4.00=0.89 7.719+2.44
TBA™ 022+001"  0.41+0.05° 0.44+0.09°

L 53.07£1.10  5529%0.37 53.52+1.56
Color a 1661028  15.83+0.24 1743051
b 6.531+0.33 8.10%£0.89 8.76%£2.35

"I P<005, 7 P<001
*® Means*SD with the same row within no common superscripts  differ

significantly.
ot P EAA
Table 37 & Z+ FFLY] vAEHA dgoltt. FaFd oM 19agdEY

LYo A% 714 &8 +£3E B93, DHe 2% #AXF

1
=~
AGFAEFAAE LY, DH 25 2 golgle] v+d 27E nyo 39ngE

&l -



LYDE W4AEFelA 7P we wE /4F5E P wuT dAdes 2
9 $939 Fole AN

Table 37. T+ 49 vAEAA}

LY LYD DH

Z 7 4(CFU/cm) 2.17+0.15%10° 2.10£096%x10° 1.03£0.95% 10"
7)1 F5(CFU/ar)  2.03+060x10° 237+1.07x10° 147+£1.17%x10°
AN F5(CFU/ar)  453F057x10°  397+0.75x10°  6.03+2.46% 10"

2.

A

fus)

Table 38 & Z &% A3zAA g Aot LY-DHE B¢ A23=7
744 AT, 4 $EGlight)olth. AR 2 2FEL KAV YA 71ERS
A% 23 9A #9434 Hoje fiZley, DH-LYE HIxE UE=E, LY-LYDA]
HE LYDE d 4358¢x, LYD-DHZYE #lxd d5x=8 Yo

Table 38. 4HAALE B8 F5T S49 #5234

Combination Degree of Difference’’ Acceptibility
DH-LY 1.3 33
LY-LYD 09 1:4
LYD-DH 1.0 2:2

1) Slight = 1, Moderate = 2, Much = 3, Extreme = 4

Table 39 £ Zt F%9 AZBAEA A FHolth

Table 39. ATHAIE A S 8 33 549 #5AA

LY LYD DH
g u 470%1.16 5.60%1.58 460+1.17
3 v 480%+1.81 540*+1.96 450%+1.78
OEF4 4.10£1.66 4.80+1.69 3.80+1.32
a4 = 5.20%1.99 6.80*1.81 6.30+£1.42
7NEE 4.70+1.49 4.80+1.69 4.30+1.64

1) 0 = none, 5 = moderate, 10 = extreme
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%9 ¥vl= LY7 LYDY DHET ¢ 28 Aoz eyt Zn), oFA
AxE 39uFF HALZILYD)] B2 2719 1dZF A28 o 33
3 FZHERT, ), FE, 9EA, 95, 71EEY EE XA f93 ole
UATHP>0.05). FLnFEA LYD7F 71 £& 71558 BYeH, o] 2ae 43
At A LYD7Y Hlmd XM3" An gxste Aot}

A48 23 A AADLEA

1 A&
EFFAA kA A AAnrIE FYH JRPRE BN BHe

Table 40 # 2o S8 FFS 90-100kg WAl #AZF9 =HA279 71F Zo}
73.94% R 100-110, 110-120kgS 71% FF OS2 Aol7t Atk Zx|ute] 3}k
Al AFol FL 90-100kge] 7HF AJZ 100-110kge] =& Aoz el =

Are BT g FEolgn

N

ME
rlo

Table 40. AZY A1 7]9] GWAZRE BA

HA AAAFT (%) el A (%) Z A %) Z3 8 (%)
90-100 ke 73.941+0.84 21.44+0.07 353%0.13 0.95+0.05
100-110 kg  71.07£1.76 2163£200 . 6.12%1.81 0.97%0.15
110-120 kg 71.97=161 2256+0.71 .  486*1.77 0.99%0.04

2. BEshety 54

Aed HA7e EHeE 542 Table 41 3 2t} VBN. TBA, pH, S
< AFTEE Zol7t gl Aoz velgEd drip2 HAASE 90-100kgo] 11.17%E
OEg T F9 AFE HARNEG o 45-78% o e Aos vehdrh



Table 41. A% Y HALAS Esetn YRZ0LA)

o VBN (IIB/‘;* ; ) drip
AAANE (mg%) miat)g P (4E) (%)

90-100 ke 4351064 013006 529%011 46.83+041 11.17%£329
100-110 kg  498£064 0.03£0.01 532*0.08 47.18%1.15 6.26*£2.97
110-120 kg  514*£026 0.00£0.00 539£0.04 4712+0.87 7.69*2.82

3 AR 24

AE2E HA1719 AW AL Table 42 & Zolx 90-100kg & =H A 3L7)9)
EEA LA TF (466%)°] T2 Aoz el

o

Table 42. A5 HA 1719 AHi =4

97 . EEAATE %
FAL O
gagz AR % T 6 29
90-100 kg 46.61£0.86 0.210.19 11.67+£047 4552+1.21

100-110 ke 40.9610.88 0.44+0.10 10.66+:0.47 47.94*0.52
110-120 kg 41.44+1.46 0.29+0.04 9.13+1.05 49.13£1.51

233 AuarE o349 100-110kgt 7t 0.44%E & F HF el A 37)
B} o 28 AE EUh 06 AEL 110-120kgth7} 10% viwte g 71 wgkon,
w9 AEE AFol 57 "t F7tE Rez2 vEigth

4. V| E ZAA}

EE5ZANA 7T AEe @ AF vBE AAE AASAZ 1 ZF}= Table
43 7 2o} AFE fE HAE 59 Xole Yo FESAUH.
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Table 43. A58 HAX 7)o thg DjFE AA}

HA A AF ke

AAL &
90-100 100-110 110-120
%75 (CFU/cm®) C1.7%10° 1.0x 10 1.3x10°
B 714 d4(CFU/cm?) 3.6x10° 1.0x10° 7.2%10°
A& 75 (CFU/em?) 46x10° 1.3x10° 9.8x 10
5 FEHA

A8 HA 2719 B5HA AFE Table 44 9 2t} Triangle testd] &8 =)o
A 90-100, 110-120kgd el o)zl YE Aoz JEFOn 90-100kg W7}
acceptability’t ¥& ZAo=z Yelyth slg 90-1008 100-110 =& 100-1107%
110-120kg the o]zt gle Aoz et

Table 44. AFH HA1719] #%53F EA ( Triangle test)

HABAIAF ke Degree of difference Acceptability
90-100 : 100-110 NS

90-100 : 110-120 2.47 9:1
100-110 : 110-120 N.S

1) Not Significant

2) slight;1, moderate;2, much;3, extreme;49] ¥
Descriptive analysisell &]& AF9E €Slx1n7]9 #%53 EAL Table 45 9 2t}
=

HA 2719 aroma EAL HFo] 2L u)

e W w2 Aoz etk AFol F& o A= dEAol =4 U
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Table 45. 338 HRA12719] #53F EA (Descriptive analysis with scaling)

HAYAAZF ke

AA &

90-100 100-110 110-120
& m 470+1.17Y 5.11%+0.45 528+0.34
Z 1 5.77+0.82 5.73£0.27 557+0.28
a = 6.26+0.85 5.96+0.14 5.73+0.85
1= = 6.34*£1.13 5.77£0.25 4641061

1) 108 scale, panel(n=12)2} mean

3

A5 A AZHE BE BEH

i

oft

7}

A7) F SAL FYF T 7] & AR 2%(-15T, 4T, 10T )M °o|&
AR F A F B9 3373 E4 L @54 B, At 24 2 A8 Z

A € A8
1L AFezd g #53 54 37t
7k B8 54

Table 46 & AR =¥ HAre Esety 54 ARE HAFO
VBNS 1497HA19] AR 7105 AFL=r $E55 2 VBNEE Ueen
AZex 2 AR7Izel wt fFeixzb AT TBAE AR 2271 4T @ 4

o #9248 MR pHE Aol pHgkel A vizrel whet MM FvkstEe
AR ex9 7\ko] B okre] FoxE RATH
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Table 46. A% =¥ HA37|9) Bessay HREA
23584 §4
A% A% VBN TBA W
g=2 (mg%) (mg/kg pH L a b
meat)

19 1065%028° 548"  5583+152"™ 11.14+158%  537+254*
34 635016™ 583%001" 4820+694™ 884%043° 2721647

—,,1 . 7Y 8224043  106%002 6141001 49.94+1151°° 11.82+181* 589+375%

¢ 10¢ 850+0.16™ 102001 5.46™ 5778+165° 12.76%066"  885%0.72"
149 957+0.08™  088+0.17 552+001" 4727+576™  094+074°  338+264™
19 990+043° 555+001" 63651314 1151+184" 7361294
39 906058 5.70°" 5501149  9.03*1.05°  478+2.44%

4C 7Y 1233£028™  1.09+003° 544+001" 5273+486° 11.78+1.12° 6021228
109 16431058  1.06%0.04° 5.74” 5325374 10.82%£163"™ 5751927
149 14104032  092%003" 647+001% 4732530 997+153"  421+271
19 na+222 5390027 6446+132" 871+128"  7.16+2.04
34 1074x251% 547+001™ 6375+393"  9.18%261 6.71£2.28

10T 79 1382+071" 008003 534+001" 5009419  10.16+0.7 70414
10¥ 1382+043"™ 108003 547+0.01™ 57.48+558" 1086+1.24"  7.07£226™
149 1914+043"  1.04+016 557+001°" 59.38:846™ 11.29%1.19  6.70+281

abede. o oA 9HA7) TE

Al

AL FAHSE {FA7 A=(P<0.05).

T Ze M AFAT OE AL BAHE F9A7 YS(P<0.05).

o A 24

Table 47 & A4 &= 9 77to] W AN A 24L B30 ¢
4TS 10CY AF =M AR 717bo] Agd wa} ofF EZ& A X3 xukak
o] F7hsta X3 Awite] Foj=E AL B 47 k. a8y -15TANE o)
F23A FEE & itk 10T AZAl 74494 109 Atold] =3 A utAle] =7

7He Wk B2 8 Ate] 2A AR ¢ 71 Aok

Py

T

=
&)



Table 47. A &&= 3 713 ©& SHARZN A=A

3 ¥
Ages ARy B g
3¢ 3851+0.47 61.4910.47
15T 7¢ 38.171+0.06 61.83+0.06
' 109 39.70+0.09 60.31£0.09
149 38.58+0.08 61.4310.08
3¢ 35731028 64.2710.28
A 74 34.91 £0.04 65.09+0.04
10¢ 36.97+0.30 63.03£0.30
14Y 37.47+0.09 62.54+0.09
39 35.30£0.10 64.700.10
Lo 7Y 34.56+0.06 65.45+0.06
109 38.00£0.08 62.00+0.08
149 39.01+0.21 60.99+0.21
o} m A EAAL
Table 48. EF¥ A 171g v|FEHA
AT -15C 4C 10C
ARG 1 7 10 14 1 3 7 10 14 1 3 7 10 14
Z2Tq5 91x 27 90 24 84 1.8 64 30 26 32 11 16 13 35

(CFU/cm®  10°

x10° x10° x10° x10° x10° x10" x10° x107 x10° x10® x10° x 10" x10°

ALAFS4  84x 32 13
(CFU/cm®  10°

32 13 32

1.1

51 54 52

1.9 30

23 35

X107 x10° x10° x10° x10° x10" x10° x10° x10° x10® x10° x 107 x10®

2. B

A% ex HRA317]9 FeHA BFH= Table 49 9F 2o ;|
198 AS ZAxddr AxE A3 Uox], dFAeld v, olHSL &4

A B 713t

g Aol7t gloy 71ZA™AME 10CTHA AZJE B¢ A EE HollA
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E HYe By ol AwHQ YEEME g2 Ad u& vlzd e &
A€ deE AT 39, 7499 B$dE -15CY 10THA AAIED A3 o
HIE] 4TAA ARG E HAD7Y 715 D #AHFH 71556 Qo] 1$ e
A8 JELT A% S8 HY 1500 ARAD A ARALE Pol
Ak 7| EERA 4T 10T B8 e e £28 By
Table 49. A% £=% s 17]e] T5A}

A P N5 =

A
A% & Aura
72 >
712 %

15 3717 41%13 50%18 43%19 38+16 43+14 5416 49*17 47+14
1€ 4 40*11 40%16 5.2i1.6.3.9i1.5 45*12 37%10 56*1l1 51%16 47*14

10 43%£18 59%16 45%x14 43*18 49%16 55+16 4615 53+18 49+16

15 29%13 35%15 51%08 50%18 41+18 39%17 4414 45+16 38+*15
3¢ 4 70%12 72%10 45%f12 39%15 53%*19 54%17 53%+14 56+17 55%20

10 63*18 41%17 47+14 50%18 45%19 43:19 47x11 47%15 45*16

-1.5 73%*10 55%18 55%15 58%18 44%21 49+14 4714 4014 40*19
79
4 4

[&2]
H
—
[6;}
w
\1
H+
—
w
N
[{e}
I+
43!
£
to
H+
—
W
W
o
I+
—_
o

6.1+15 5516 56+1.6 58%17

109 -15 36%12 31%11 49%17 45%16 40*12 38%17 47+15 51%13 43%15

2 EZAE AgeEe fe B3

dim
o

7} VBN7} &3 25

lo

Fig. 1 & AZL=s ZAA ) g HF7)17h8 VBN7Le ¥3E modzt A
Z717ke] FHE4E VBNZIE F7lete A%S BAh 10T ARZS > 4C AR
& > -15C AZS €22 VBN @3, A% 209A874AE Cryo-Vace film X

§RT PE film T35S VBNAZ o7t £toul AR 23UEEE Cryo-Vac
film 359 VBN 7}7} o3t o] £t VBN 717} 5-10 mg%Q @7} A48 4
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B2t 3= ), -15Ce| A3AF PE film AL A4 9¥d] 10.95mg%= 10mg%
§ 932 Cryo-Vac film EZEL A3 169A 9] 1067 mg%ol TE3Tt. 4T
27459 % PE fim 38L& AR 3¢A, Cryo-Vac film TZSL A% 94
o 101lmg%°l ©l& Wd 10C AFR B¢ F AN EF AZ 6UA
10.67mg%(PE film)9} 10.39mg%(Cryo-Vac film)2Z 10mg%E dQct. -15C9
A3 Cryo-Vac film EZA{T AZ164 R o) 10mg%kol =938ty g &4 A
A% AARIELS AR 3-9Y Alold) 10mg% S & Z2AE RAFH}

16

6 i L L 1 L t ) 1 A

0 1 3 6 9 13 16 20 23 27
Storage days

-8--15CPE -B--15CCV -A-4CPE -4-4TCV —©-10CPE -@-10CCV

Figure 1. AZ2E29} 4 o] & #37|170E VBN7IY) w3}

1. TBA7} 423

Fig. 2 © AZ2=s XZZA @& 7|7 TBA 719 ¥idE RAFT
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PEXZSLE A7kl Ao watr TBAZE Zo| F7lste AL nygoyt
Cryo-Vac film 382 TBAZ}’} 0.02-0.06(mg malonaldehyde/kg meat)2] <}l
A FAH AZ7NFY Wt A9 gtk Cryo-Vac film %359 TBAZ}7}
AZ7E F Vs Aol YehiA & AL TR g ao Ao
Z13te ez Az dEY. 283, PE film £35%9 49 10T AA3 X127
o] TBAZ}7} 4Cs} -15Te AR HAu7|Ht R & Bt TBAZ
0.2(mg malonaldehyde/kg meat)©]3te] EHAY W& JA4E AeHz 28 AF 20¢
o] 4T AASL 03l(mg malonaldehyde/kg meat), 15T AZ5L 021(mg
malonaldehyde/kg meat)E 0.2(mg malonaldehyde/kg meat)E d it}

045
040 +
035
0.30
0.25
0.20
0.15

0.10

0.05

TBA(mg malonaldehyde/kg, meat)

0.00
0 1 3 6 9 13 16 20 23 27

Storage days

-=--1.5CPE -®--1.5CCV -A-4CTPE -A-4CCV —©-10CPE --10CCV

Figure 2. A=l 2o whE #7|zhd TBAZIS] M3}
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c}. pH

Table 50 & A=t EAA ©e AF77HE six17]9 pH WIE HAE
t}. pHE 520-540 G oH, AFL=et EFA wtA] & Zol7t gle AL
2 vege W, -15C AZSY 3% PE film EFEL FF 19A 563,
Cryo-Vac film T&A%E AF 945 o 5439 o]& & thA] A3 ¥a, 4T AR
o] A$E PE film &84S AR 194 547, Cryo-Vac film £4&2 A% 27
AR 5459 o]2 F Al APt £F 10T AASS PE film £4%9 3¢
A% 994 5389 ©]& ¥ AE vlxd £XE B ¥4 Cryo-Vac film 735
2 A7 644 522914 16¢ Al 54002 pHe] W3y} AT

Table 50. A=} TAA ) & AA7)708 pHel w3}

] ] R} Zl’ Q
A% 474 712H2) |
25 : 0 1 3 6 9 13 16 20 23 27
-15C PE 533 563 533 526 529 529 530 528 522 533
533 529 529 527 543 531 533 526 bH32 53H
Cryo-Vac
4 PE 533 547 520 517 526 536 D031 527 529 529
T
: 533 532 525 521 529 531 528 53 53l 545
Cryo-Vac
10 PE 533 526 534 528 5H38 537 bH37 - - -
C
533 535 526 522 533 534 540 - - -
Crvo~Vac
g A

Table 51, 52, 53, 54 © Z4Zd 9% (L value), AME (a value), A= ( b
value), Total color difference (AE)e] &7 ZA3}o|t},

AZeEo] WE S WIE B PEo 3¢ 4T 10C AZSLode T3
g Zol7b glRoy -15T AFFAME & o ¥ AFE B4 FHEE -1
5T AAS PE film X359 gto] thE =6 AZS =HAa7]o) vl &
e B3, Total color difference(AE)E Zadt= 7AEE et

ZRARY §49) Aol FRY ATL HolA &:, AR/ BE F49



¥5te BW -15CH AFE AALY) F PE film TFLe) A U A% 63
AAA Frbetizk 2 & oA RAEE BEE B, FAxe FAT Total
color difference(AE)= A% 9¥A <l 24z} 1063, 7.99, 42159 < HQ F oA
Fadte 3% A% Cryo-Vac film EA%E FE9 2SS A% 134A7AA 2
Zbettzl 2 F @ @S RAY, JNEs AF 2097A F7tsle AL Hol
ol 2 F ZASEY. 283 FNEEs AR 23Y7A S48tk thAl aEy
i1, Total color difference(AE)E AR 3Y o|FRE ZAaddct

4Cel A3 PE film £F5%9] 2% d:e AR 9UAAA F7sidst 2% o
Al oFt ZAFAY, FAEE AR 16¥7A FUetr 2Aste AL B4
a1 AR7ZRel ZAAFE FAEE F71E WA Total color difference( AE)E

& <= B3t Cryo-Vac film £F8L BE9 ¢ AF 169744 F7}
o7t 3 F oA AR, AAEe FATE AFr|e] ZojAd wa Z7}

3l 7AES Bl WA Total color difference(AE)E 7ZHASE AL B P}

Table 51. AZL=9} T4A] wWE A7 L ol vz}

ks A 717HY)
F A

L 0 1 3 6 9 13 16 20 23 27
PE 51.17 5538 5481 5811 4887 5354 5707 5456 5649 5665

-15 +1.10 £281 *£095 =315 *+228 £284 +127 049 126 *+0.69

T Cryo-V 5117 5312 5078 5538 54.94 5842 5751 5468 58394 5404
ac £110 *153 *1.10 £144 *267 =100 *1.15 095 +144 *1.22
PE 51.17 56.24 56.07 5657 5924 5794 5802 5665 5648 59.07

+£1.10 £1.17 £240 *066 *+1.79 *146 *£157 +147 =152 £1.96

4C
Cryo-V 5117 5202 5674 5666 57.12 '5554 5872 5563 5750 55.42
ac +110 £115 £219 +135 +144 +102 £160 +139 +210 +1.72
PE 5117 5708 5627 5736 57.64 5736 5770 ] ]
0 +110 *+097 *1.83 130 *1.21 +240 +129

T
Cryo-V 5117 5683 5607 5842 5806 60.20 59.90
ac +1.10 =081 *1.78 +0.89 +161 *171 *126

10Col 43¢ PE film 352 %9 39 A% 1940 27 57089 3¢ H
A F A% H2F e B W HUSE AF 194 0019 Fe B T o
A Zrasitrl A% 13940 A Fvbstd BAEE A 1949 40302 &
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748 & % A vl&d g vl Total color differences A3 1€ A4
BRE F2H F AL v @S Vel Cryo-Vac film 352 A3 7]k
ZojAd wat Bx9 FAEE Frtese AFE B v HAseE A% 379l
881Z 7} E& S HQ F o7t #AAdte FFE Evh. 283 Total color
differences A% 713to] AR W} ZideE BFFS EUH.

Table 52. AF2E9} EFA B HF7|Te] e a o] ¥}

AR AZ71ZHY)
ks 25 S
<5 0 1 3 6 9 13 16 20 23 21
PE 696 634 771 792 1063 920 735 760 621 646
-15 +058 *1.11 %083 *083 +218 =1.85 *0.76 *048 *1.06 *£074
¢ Cryo-V 69 806 774 551 837 657 857 899 766 737
ac +058 =070 *053 047 +059 T068 =078 *092 +120 *051
PE 696 677 178 614 544 624 907 756 520 806

+058 £098 *076 *0.82 *£092 040 *0.74 136 *155 149
Cryo-V 696 706 682 670 730 868 907 830 842 1089
ac +058 *090 *0.85 =086 *056 *£048 *0.74 £073 *1.25 £133

PE 696 901 748 789 552 846 801  _ ] _
+058 £0.89 070 +0.66 111 +059 *0.76

Cryo-V 696 640 881 598 830 752 683
ac +058 +0.60 *083 076 113 *0.76 *0.86

Table 53. A= TR wE AZ7I7HE b gte W3t

2 2} AZ717HY)
EZA
+= 0 1 3 6 9 13 16 20 23 27
PE 185 317 321 491 799 78 635 632 634 677
-15 +0.60 076 £091 *127 *152 +078 *1.04 039 087 +0.77
¢ Cryo-V 18 256 272 290 425 424 476 551 580 437
ac +0.69 £0.47 =061 *084 *155 +0.78 *+072 +0.82 *123 *081

18 275 39 375 382 393 541 474 407 576
+069 £123 135 *£099 =154 +051 *08 *1.73 =158 *1.19

Cryo-V 18 210 345 408 368 494 541 48 559 565
ac 069 £062 +130 *070 061 =124 *£08 *071 *1.60 +152

1.85 403 251 476 337 458 424
+069 +149 £0.88 *1.11 £1.20 =153 *1.07

Cryo-V 185 288 367 406 493 481 467
ac +0.69 *046 *+1.28 +064 *1.06 *1.08 *0.74

10T
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Table 54. ARLES TAA) B2 AF7)708 AE g 93}

A A& 717 H L
-]JE’Q'ZH 107]1_.(&)
713k 1 3 6 9 13 16 20 23 27
-15 PE 3853 3436 3615 3217 4215 3732 3327 3572 3363 3357
C +1.04 £28 £1.05 *3.05 £267 *£3.07 *1.12 *044 +108 *058
Cryo-Va 3853 3683 39.08 -3421 3528 3150 32.86 3579 3144 3594
¢ +1.04 150 *1.08 +1.33 £244 £1.00 *1.11 %079 £148 +1.15
4T PE 3853 3357 3404 3319 3050 31.87 3257 3350 3322 314t

104 *101 *211 £0.76 163 £146 +1.67 *163 £163 *£201

Cryo-Va 3853 3772 3314 3323 3284 3482 3190 3463 3299 3560
c 104 *123 *£194 £131 £143 £079 +161 *136 198 =*181

10C o 3853 3332 3364 3286 3204 3299 3250 _ ]
+104 076 *173 £121 +101 *216 *12i

Cryo-Va 3853 3286 3420 31.38 3230 3003 30.16
c +104 +182 *1.84 +101 169 *174 *137

W SFREE
Table 55 & ARLEst TRl BE AP710E §$F4EES RolFTh

Table 55. AFLE9 TAA] P2 A7 SF528(D9:%)

% AZA717HY)
, E A
= 0 1 3 6 9 13 16 20 23 27
5 PE 334 074 758 445 1331 1550 405 188 245 173
.. Cryo-V :
C acryo 334 407 1138 752 328 447 354 566 257 274
PE 334 192 633 477 447 242 123 082 119 145
4C Cryvo-V
a(fyo 334 543 770 587 567 139 206 135 176 155
PE 334 510 713 350 246 112 100 - - -
10T Cryo-V

ac 334 215 411 430 380 163 193 - - -

PE filmo] £33 £ -15Co AR SHAR/E SFFES L) AR 7o wat
=

SR EE Bolthrt A 99 13¥el 1331%9 1550%2 A7 27 & AR
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16dole FFRSEl 405%2 FAdd Z23AFS BHY.  Cryo-Vac film ©
EZT F -15T AZF HAn7]9 4T ARZE PE film ¥3&%, Cryo-Vac
film ¥3%, 2832 10T AA% PE film TS AR 3¢A 0] Zzt 11.38%,
6.33%, 17.70%, T7I3%E HFHEE] JI7NE T gihdes AEFLE By
Cryo-Vac filmol 4% F 10T AZE hAAR7= AF 64A N 430%9 &F
FEELE B ¥ Aade S B2y

(o]

DA PRI

) FTF

Agezsl TAA ) e FF45 AAAFRE Fig. 3 & 2ok

7 A 7

o)

D []

Total bacterial count (log)

0 1 3 6 9 13 16 20 23 27
Storage days

-8--15CPE -B--15CCV -A-4CPE -&4CCV -o-10CPE -e-10TCCV

Figure 3. AZeEel Egxjo] 2 A@7)he Fa42) A3}
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-15C A%ZS < 4T ARZS < 10CAZSEes F7357F B, Cryo-Vac
film ¥FAFEY PE film EFFo] FF57 o Bol AFHUL. FF57) 1x
1°(CFU/an € dom s BEAe] 24 Jae HASE o, 10C AFse
A% 9YA o) 1x10°%CFU/crt) ol =23kgich. 282 4C AFSL PE film T3S
o B AR 208A 9, Cryo-Vac film FAKL AF 274 A9 1X10%CFU/cr) ol
=ttt ey -15C AAFS A% 27YAAE 2757 1x10%CFU/cr) ©
3R

Fig. 4 & AZ2xe A wE #2434 R olct

Psychroti'ope count (log)

-1 . 1 L
0 1 3 6 9 13 16 20 23 27

Storage days

-=#-15CPE -B--15CCV —A-4CPE -4-4CCV -©-10CPE -e-10TCCV

Figure 4. ML Eo} Xatzlol whE A7\ghd ALg@sel A3t
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-15T AZS < 4T ARS < 10T ARS o2 WIA Ads7t 833,
Cryo-Vac film ¥#4S 8t PE film A8 Aldsrt o 23 10C AR89
A% PE film TASL AR 6¥A ] 1x10%CFU/a) o) =239, Cryo-Vac
film TA4L AF 9YAd =239t 28 4T AFS$2 PE film X389 7
< A& 9YA ), Cryo-Vac film EZEE A% 23U 1x10°%CFU/ar)dl =23}
Aok mWeEkd -15C o AT AR GE 2o AFE HAL RT A

B 29 AT Aeg R

A BN

&)

AZexd wE AFFe #5H 54 F 4 2AEAY A= Jiaxd 9
A3 Table 56, 57 7 #oh.

AR 1949 3¢ Z=UAME A, dx, FudA F93A A& BRIE H
(p<0.05), T+EARF dx9 A$ -15C 4T AAZASL Cryo-Vac film EF&e F
F7t 8 E¢t3n, F9)9 A$E 15T 10C AZSL PE film TR A47)
o Bt VEEREAME 959 o, MAukEQ VEEdA fo8Q (E HYE
Hl(p<0.01), PE film A {Ht} Cryo-Vac film £459 F47 4t o %+ vl
4Co AR HAn7e A5 Fulo) ojHE PE film 359 AF7 o =%
c}.

A4 39Ae] A BEdANE dEd dojMu fHY AE BIJE
(p=0.015), 10Co) AAE Cryo-Vac film £ZL] HF7F 718 4. 71z=d
ME Zt ZAEAC W FHA FE HolA gte dl, 15T 4Tl AZT
HA27)e] B¢ PE fim EAES] A5 o whoy 10T AFE AL =
Cryo-Vac film £&%9 A$7F o 9tk

A 6dAA BAxo] dojA dxet FuldAMmt {FolFHA AE UeEHE U
(p<0.05), A= YAXE 10T AAS PE film £ A7t 7M %3, F
ulo] QojME -15Ce] AZE Cryo-Vac film EZ&2 H57 713 vtk 7%
o oM E Friodl AAMT FHA AE JEPRE Wl(p<0.0D), -15T A*F
& Cryo-Vac film X359 A7t 74 %o

A% 9d4A 9 A% Axdd UoA tFAFH AT FHY AE HEAH
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(p<0.01).

OEFAL 4T A&AS Cryo-Vac film A EH 10Co] AR PE film
FALY A7 %1, 95 E 10Co A&3 PE film £34%9 A57 =it} 7]

EEEd YolHE 2 2SS g /94 HE YA g

Table 56. AF2= 9} TAA we& AF7 18 B5d EHHRE)
A% AL AZNHY)
AN N
o Lo 1 3 6 9
oEA 48+18° 49*15 55+15 45+1.2%
PR d ® 59+18  42+19° 57+14° 51%15°
gt 54%14 49+18 52+17 47+18
-15 % © 52+21* 50%*13 52+15"  51%20
T O9FA  54*15° 52+23 35+16  58%1.8"™
Cryo-Va & % 49%20° 33%19  40%£25  45%17°
c s 55+14 57116 52+15 5.3%24
% w© 33*17° 51%16 35£1.0° 62+13
OEA  46%13° 52116 58+18 42+19°
- d X 61*x16  53+21* 38*+18 5717
ot 51%19 40*13 53%20 56+1.6
st E ou] 46%24° 46%21 54T16°  56%24
9EA4  50%24°  57+24 46+25 6.1+£1.9%
Cryo-Va @ % 46128  40%24™ 38+18 57+19°
c ig 51+16 46%21 45+19 54%+12
% vl 54*16*° 56%*16 5717 58%19
EA  58%20° 39+20 56%2.3 63+16
PR d = 27%15 50+15™  74*14  73+16°
iy 4620 46*£16 -~ 53%21 58+18
0T % © 56%18  55+25 55%2.0° 56+2.1
O9EFA  33+12° 50%21 44%19  46X20™
Cryo-Va & % 56*20" 62+19° 67+1.0"° 56+15°
c ot 49+15 46+22 57+1.0 6.0+0.6
¥ ¥ 39%17°  41%20 4617 56+13

) n=ll, 2& B4 933} BE e FAHCE F227} 18(p<0.05)
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Table 57. AAes TAA BE AF7|HE B5H ENIEE)
X

AR EZA AANE A717HY)
o 1 3 6 9
OEA 51%17 4614  50=*14 48%15
a4 = 56+t19°  46+22 54*18 55%14
PE ot 54+15® 48%*19 52*17 50109
Z ¥ 45%20 5013  44%=10° 447%18
-15 AurEQ 713E  51%19"° 48%17  42%15 41*15
T OEA 57%1.7 44*19  37*18 52+19
a = 53+17° 36%*14  46*25  48%*18
Cryo-V a
ot 58%1.1 44+12  52*14  44*17
o Z © 59%1.2 48*+i7  64*09"° 35*l5
A 7|3 57f14  44*13 46+22  39%12
OEA 45%17 49*16  49%21 3.8*13
4 = 53+15° 53+22  43%21 51+15
PE % 39+17 51*16  48*15  43%*15
Z 7 46+2.1 55%+1.8 43*+16° 41%20
. AuAL 7|Z®  42+13° 51*17  46*19 38+15
¢ oEA 44+23 4622  46%*21 46+18
4 = 43+25°  39+23  45+19  52*16
CvoV g A5H08* 89T15 50+12  42+17
o Z " 4.0%+09 43+t17  40%16° 36*14
AuAQ 7|ZE 44+18™  34%19  38*21 38+14
oEA 47*19 42+19  46%14 50%20
4 = 27+14°> 50x13 61%18 6115
PE L\ 45+15° 50+18 39*16  46*19
Z 40+22 43*23  43%20° 41=*19
. AxrAQ) 7|5  31x16°  44*17 37£14  46%23
10¢ oEA 3612 52%201 5018  49*16
a = 53+t14* 60%22 60*12 59t14
Cryo-V an
ot 56+12 50t21  52+18  46%11
a Z 7 49%*15 5518 53*21* 46*16

AurzQ 7132 42+13* 55+23 50%2.0 48*15

1) n=11, 2& A 92A7 e AL FAFZ AR A+5(p<0.01)



A 6 A. NIR spectraZ o] &3F 9o 7+4

B\
o
e
=
i3

LA 4

TN BRFENHLE 1960Ldtﬂ$11 Norris(1962, 1964)¢} TEE 93] HZ=
FAEAA 2, AW, ©¥A Fo HFEMEL Frld o2z 1 F NR
spectrophotometer (NIRS : 239 £3ZEA)ze §o= FH3HA Norrise o
Bopo] o] =ZA FVL dtgtHBengera 9+ Norris ; 19687, 1968°, Butler $}
Norris ; 1960). L F 1970 ddie] SoiobA A8A<Q FX 8 o] F&3) A
Hol 19708t Ftrle} Autt FE AL € B4 vF FFA(USDA)Y &

% ZolW Nomis WAl 93] T F9) 8 2 wHaArAe) 298 e 43
Hoz Systed Hgarle] oY AN ABIN o] 7&e ave 4P

I

Aol i A EAPoE HE37 ol=2Huh
NIRE AH&&te AlAZHQ FAHE 43EWA EuwropedlHE 429 AEZTAH 2d7
FAEAR Eof, JF/, $FFA AHE 2 AIEFAEY U AFES Bl dHon
2 juice 59 APWPAE 8837 Urh E£F North Americadl e AEA T
FTEA AF 488 9T 1 FREBE &Y, 13, &5, FF, grains, FHF
F2, AR, FL3 ok, @, F, ST SAF, FAEH fast food Fol HEE&
o™ USSROME AREATA FREA o|&S §dx, Asiadlres &9
A ol o8& sta Utk o F &, &AW UiF, 1F, A, AR, 5350 Bl 9
&< 3t lem AT 7)) Wi d7E FLF Holth. New zealandIA & F
2 FE FAF, AsFEA gL &3} Je AFolH(Williams®t Norris,
1987) A< TFAAME 4FFH BE3}AQ NIRE 0]&F =EE°] ALHoz U8

931 e Aol

249 PPYE BEY 2HYH tAZ FUHAY, 5 EEAEE Aee

o 9o PFAL AAL FHSHE PPolth. 2 EANe Sol A £
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Juieiol A APE #7189 5719 O-H, N-H, C-H 5ol 5] & Fol
yzle) Fd g8 4 BANY AFAUR e ¥l 2AE § 944 AHEZS
31Z(°]€ Chemometricsz} ¥t} 3)HZA S 0)(Combination band : 1.8~25um)
2 12l 5-(1st Overtone : 1.3~1.8xm) 3 221} &(2nd Overtone : 0.6~1.3xm)E
AA FEZHY 2FEHo] vetdoh meta o] AHEYHE oj&siA dwE
(UV-VIS) ¥3H% 28 f71E30] g8 J&E T4 A&%3A 248 ¢+ e
ARl At THY gL {rIEAC] BT FH, A4, = ¢
MBS A8 7HA 29 A

g BRI oS FHBEN L FAAY 5 549 AT

NIR region< visible®} mid IRe] &7 AIRA= T e 750~2500nm
7MAE ZEARE AP HA 2HYL dgezs 1100~2500nm7i]-7‘]§— Wt} 2
Ego] NIRH o)A E C-H, O-H, N-H 2 S-Hs} #38® AESo] Z3lA AEo
% AFE Uiy, ©ed ZE 7xAclm s%d THYNSLS NIRAGA
58 4 4tk 53] AF(C-H), FEO-HE @9 aAN-H, S-H)ez2 ¥ F3
st ol HES FAll &3 o] 7153 tHRobertson %5, 1989). Giese(1993)& NIR
< on-line 2 AEA] 7|&9 EEE AH.

NIR-2 0.78% 3.0um Alole] HA}(electromagnetic)=HEH ] W o) gz e
AR HAA o]F, i, TS JF 93 Ao=Z Polesello®} Giangiacomo
(1985) 1.94umel A methanoldl &5 & FFEE 939t NIR reflectances)
T OE 7teAL hEste B¢ AFY 388 548 935 Ao o] Y
Aol &) APAHoZ FEFFE 80%7HA FH ol /M5 tkR Anon(1973) Rz
Ao E3F Norris 5(1976)2 AZE A|EZRE NIR &2HEZL 93 230&

4

d AEE E43EA 4utEQl equationg Table .3HEEH 1 F4L 2y

Y = KotKi{d®Uog 1/R Rnm)}/(dnm®)+ - - - +Ke{d®(log 1/R R.nmo)}/(d.nms’)
Ry = 1.4 ¢} 2.4nmAtol9] A 9ZAA vzl 7}
Ky - - - - Koj = A% coefficients ¢} 2t}

U § 2 SAFAY NIR 3£
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a71sh #Esl K9 HEEAL AT NIR system® oj&e] #F AFES
A¥EY Hildum §(1994)2 59 S4AFAZE NIRE ©]&3td #e7AMe]
BAE ZARIHA WAHNIR)EH S #Fd 9L 1100~2500nme] 2 FI(NIT)E
Ao FAPEL 850~1050nmATh. T A NIRo] 9§ hardness$} tenderness®)

Z 2 B A 4 (multiple correlation coefficient ; R)¥ 0.8~09% E G ol 213}
71 & "AY Algd A& A 05~078 YEdY BudRg. mes %
AAreE NIRF e F5d % Hg7EE ¢ B8 A52 ZAE o dox 3y
=3 '

ALEXA8DE 53 SARYY AFFA FEFFES FA37] A8 087~
Llum BG4 53T 23 #£9 RIS 0903~0972, A'#e RFL 0964~
099622 w9 FA Yelguvn RudPoh  Kruggel F(1981)7 Martens 5
(1981)= wtdo] A WkAl NIRE ol&3td /3 e € 7] A8 B3

FE, @d 2 ALFFES ZAS 27 FEREHAME Y, 8 £ 99d
o R#xol Z+7 091~0.94, 0.90~094 2 0.80~0.85011%, EAFeNAE 1 gtol
Ztz¥ 0.83~0.85, 083~085 F 072~077& YEhfo] AWVAHoR 3|8 HEE
NIRE E4A A& Aol 7153 FEINZ 43t Aol BAFHZE
v AET o $F3AT Alge 2xd ug e xelrt Aok A

Beck 5(1991)& NIREZE bull ¥} heifer A4&9] TS WAL (Intramuscular fat ;
IMF)# 48 HE(L-value)E T2E A8 A8 BAAA A4 FASAY. &
2d® ABANA ZSUHALY R &2 099, H4PREE LAHSEP)E 0.28°]0ow, 29
Z3 M= REe] 090, AFEFLAHSEP)E 094 th =3 M do) A minolta value
$+& TA = R#te] 093, APXFLA} 109 FFE 413, NIR gHoe=z $3 S
Hrrsled lolN &, ZH AW E (marbling) A= M-S B5Hsle=d A&l 7}
st Eustgo

Conway(1984)= A A AWgFe] FHE Heirlx] YHEE AE8d uvm
3t th. deuterium oxide dilution ¥R (r = 0.94), skinfold(r = 0.90), ultrasound(r =
0.89)¢} Hlwsle] NIR WA E r = 0919 ZFAE Y, oldl &4
&4 bande 930nmel A YEINen NIRZE <Ale] A 24o] slssidn Bu
st
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T3 Stwatland®} Dattson(1984)& A% A o) A7AZA) opticalBA & A 2
T 650nmel N ATPE:9 43847 ok BRastgoh

Nagao 5(1985)& 7| AWdFe FA37] A3 A58 958 AR, <
5, AS<€ NIR2 &A% 23 A3 $4% F4o2+E 1208nm, 1230nm, 1726nm
& 1738nmA 1, 2 A} A7 r = 0990, dZFFLAH(SEC)E0.88%, ¢35 2]
r = 0994, SEC= 1.10%, A59 r = 0976, SECE 1.78% Stk Budic. £
4¥<€ NIRE 53T EadAMe 50 A8 U8A7AY #3818 A28 A%
& AJAL cut-meatE AF AT de AY 9o 2 Mitsumoto S(1991)
< 59 2% FHAM HEES AAH 387 Y8t A} spectra= 1100~
2500nm=E 33 F3 2 F fiberd spectra¥® 680~1235nm¢] HAHWYZ pH, £ A
&, 718 €4, A48t hydroxyproline, & A AW 9@ 423 A2 s AHE
& NIR® spectra® 22 "23d £4% A Z modedlH A7 R
0.795~0.826, @¥A9 R = 0.822~0904, £%2] R = 0895~0961, X4 R
0.890~0965 % Z=Ze 9 R = 0899~09612 ¥& AABAES Uehgon £ Ax
o JojME F3 spectradl A R = 0946, 3% fiber AF&A] R = 0.8030.2 B i3}Y
=3

Lanza(1983) 4§29 &, AW, #=2g 2 @9¥3d¢ NIRE 23§ 2% 24
BA T FE9 Ratol 09872 Tl e] 08358 T £T ol 9] A|8E paste’d o
2 SA0n 2u3Ht. £ Ben-Gera®t Norris(1986)€ NIR (1500~ 1850nm)9]
34 modeg AHE-3t SAFAAN FEF AWFHFE 2ASIAT H2 Anderson
5(1993)2 wint=ze] A & FA33%7] A% By AES A3ty NIRY &
AL ol &% 714, MQM(Meat Quality Marbling) pistol2 W Xwx, S8t
% dad A FTE =544 S 2UAYEY RS 080, EF
LAE 02%AT BAHAFE AHESIY 800~1600nmI AN ME FUALE, i)
ggt7e] Rgke 237+ 093, 097 2 0912 £ AAE Jehigos Budg.

1}

1

o =W AFle NIR 3§

FU e NIRE ©]43ld dA7dE RAezE 24 Fth 2 5(1990)& 139
EFA4HNE 98 & AEQY capsaicin® capsanthin, £% 2 23S =43
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A3 capsaicin® FHFE7 ¥gtor} capsanthin®} E%9] SEPE 1999 16002
AFHog FHo] At Budgn. =8 2% 1Er7129 0@ YL
- NIRE 543 2 27 Ate] EUFL 1.76%, BXo] EUFe 043%9) AYF=
L22F Bo 47 FAl A £ Uty BRusPtiE 5, 1991).

2o B¢ NIR 9F2& F 5(1994)0] =24 Ao £8 =3 9o} NIRY
S8 £ F(1994)2 NIRe 9% whel =3tx 248 slgch. =8 Ryn $(1994)
2 flour extrudate®] E4E< NIRE d2% A7 487 @wade RgL 0999
0.98°]Att. olm SEPE 0.84%9} 0.307%Z extrudatedlME ZFo] 7bsabgd <9t
BRE, 2= T 4] 2. m|g BES A7EE 7 F 4(1994)7} NIR
2 Hxn7le 2udy $E& vggFHes Bug o] o

7h AA Az i B

A7 gtel FFste 8-S NIRE 33 71548 AESY) g8t Age
THIAT.  Fig. 5 & NIRE AME314 400 - 2500nm HYAe) HE2HS 9
& AR DA AHEYont o] P4 2HERH goNE EFFHY We B

°bg + fIUAW 1100nm telMe) W Aol JehgEd o @R
visible ol NIR t971A9] A% 2HERS e YolA 4 W Ao

fo

£

Fig. 6 & 4¥3%F 242 9sta A8 804l tiste] Ald Qojd 94 2%E
e TAAH AHE A3 23w E A7) 29EHo = 7} AR FF=] ol
ZF49 Aol7b et AR EFHY AHoje AU 970nm, 1100nm,
1200nm, 1400nm, 1740nm % 1910nmE o] F& 2 peakE-S ¥ %ol  O-H band
9 Roz Alg¥rh |
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Figure 5. Raw spectra of pork using reflectance mode by NIR at

400nm - 2500nm(n=80)
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Figure 6. Second derivative spectra of pork using reflectance mode

by NIR at 400nm - 2500nm(n=80)

Table 58. Wavelengths selected and statistical summary of fat content of

pork using reflectance mode by NIR °

Wavelengths(nm) R SEC(%)"
1212 - 8236 791
1212/2160 8756 678
1212/2160/1876 8937 634
1212/2160/1876/2304 9045 607

1) SEC ; Standard error of the calibration{n=80)




o 25y Ao didle NIR# calibrationg A|=§ A& Table 58 = 1}
BT, olw MeEd 338 1212nm, 2160nm, 1876nm L 2304nm & 47) o
2 ojm SZBAFRIUL 09045 Ho.v € FFEELAHSEC)E 0607% At
ol ZAdg WAL

Fat content = -0.865 - 102.204X; - 119.68X, - 72.60Xs - 28.614X4

(X1 - X4 * 1212nm, 2160nm, 1876nm 2 2304nm oM} A F3x) 9 2t}

AgFA st 2xuEd 2¥HEFo=Ry AP calibration scatter
diagram< Fig. 7 2 JYeIct.  Calibrationo] 98] AAHE AN EQ X2 N
Ao Hort o 1.0% - 10.0%9] WA 3F BEEHo YUTh

10.07T
7.9T x
X
[ |
B
-t *x
5
3 5.0+
3 X X X I
o X X % R = 0.9045
Z x§< X SEC = 0807
>
e *
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Figure 7. Scatter diagram for estimation of fat content of pork using

reflectance mode by NIR at 400nm - 2500nm(n=80)
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Table 59 < calibration equation ZJA] AFREHAYP AZS9) 3taty 249}
NRE =38 @349 Aolg vehd Ao 1 Ao|7} AW 1.721% 7R =Fol7} 1}
I U E=F AA ARgFe 55%vwHelQem 1 zjolsb 05% mlwHe AL oF

78% A=A}

Table 59-1. Comparison of fat content between chemical with NIR analysis

of pork samples for calibration equation

Sample name C. A % NIR % Difference
1-3 3.600 3.949 0.349
2-3 3.480 3.788 0.308
3-3 3.500 4.191 0.691
4-3 5.220 5.433 0.213
5-3 4,130 3.715 -0.415
6-3 9.340 7619 -1.721
7-3 5.130 4670 -0.460
8-3 3.190 3.979 0.789
9-3 2.770 ' 3.096 0.326
S-3 3.150 3.434 0.284

S1-3 3.920 3.929 0.009
S2-3 4410 4.089 -0.321
LYD1-3 4.870 4613 -0.257
LYD2-3 6.590 5.796 -0.794
LYD3-2 7.180 6.671 ~0.509
DHI1-3 3.730 3.703 -0.027
DH2-3 2.280 2.632 0.352
DH3-2 3.430 - 3.964 0.534
3-1-3 1.330 1.148 -0.182
3-2-3 2.960 2.926 -0.034
3-3-3 2.250 . 2101 -0.149
3-4-3 2.980 2779 -0.201
3-5-3 2.400 2.502 0.102
5-1-3 2.620 2.733 0.113
5-3-3 2.660 2.194 -0.466
5-4-3 1.950 1.481 -0.469
2-1-3 2.130 2.235 0.105
2-2-3 1.930 1.824 -0.106
2-3-3 1.410 1.354 -0.056
2-4-3 1.520 1.475 -0.045
2-5-3 2.020 1.935 -0.085
C-1-3 1.500 1.097 -0.403
C-2-3 2.370 2477 0.107
1-1-3 1.250 2.483 1.233
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Table 59-2. (Continue)

Sample name C. A % NIR % Difference
1-2-3 2.210 2.160 -0.050
1-3-3 1.990 2.854 0.864
1-4-3 1.270 1.467 0.197
1-5-3 1.980 2.254 ' 0.274
4-1-3 1.490 1.603 0.113
4-2-3 1.590 1.470 -0.120
4-3-3 1.950 1.717 -0.233
4-4-3 3.150 3.161 0.011
4-5-3 1.620 1.744 0.124
C-3-3 2.600 2875 0.275
C-4-3 1.510 1.248 ~-0.262
6-1-3 1.480 1.423 -0.057
6-2-3 1.490 0.962 -0.528
6-3-3 1.460 . 1.202 -0.258
6-4-3 1.330 1.358 0.028
6-5-3 1.370 1.460 0.090
C-5-3 1.770 » 1.869 0.099

1-3 2.720 2.937 0.217
2-3 2.100 1.786 -0.314
3-3 3.170 3.210 0.040
4-3 2.400 1.895 -0.505
589-3 2.920 2.497 -0.423
590-3 2.110 4,178 2.068
591-3 3.350 2.781 -0.569
592-3 2.640 2.437 -0.203
593-3 2.720 2.016 -0.704
594-3 2.500 2.935 0.435
595-3 2.870 2.607 -0.263
596-3 2.510 2.482 - -0.028
597-3 1.100 2.792 1.692
598-3 - 3.060 2.764 -0.296
599-3 2.630 2.044 -0.586
600-3 3.200 2.705 -0.495
601-3 3.120 2.599 -0.521
602~3 2.310 2.837 0527
603-3 2.870 2.793 -0.077
604-3 2.850 2.815 -0.035
605-3 2.310 3.166 0.856
6063 2.880 4,020 1.140
607-3 4.440 2545 -1.895
608-3 2.490 3.097 0.607
5-2~2 2670 2.623 -0.047
Average 2.782 2.782 0.00004
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~ Table 60 & SiA71e] @9 d §aFe] tjt NIRY BFHZAAZA o) Mdd 3
& 2096nm, 596nm, 952nm ¥ 2184nm & 47 Ao 2 oju) ZABAI(R)GL
073598 2.9 d&EF 2 2HSEC)E 0.737% % ot

Table 60. Wavelengths selected and statistical summary of protein content

of pork using reflectance mode by NIR

Wavelengths(nm) R SEC(%)"
2096 - 5848 .865
2096/596 6601 307
2096/596,/952 7200 150
2096/596/952/2184 7359 137

1) SEC ; Standard error of the calibration(n=80)

ol 4" WAL

Protein content = 17.214 - 91.890X; + 45.840X2 - 132.958X3 - 43.783X4

(X1 - X4 1 2096nm, 596nm, 952nm % 2184nm A9 oA FFE) 9 2o}

wtA] gl AgFS NIRE E4E 93] calibration equatién—% ZAsEdH o
A FRBAFR) gol 073598 ANFF B4 § AFHQ 090458 vA Jehg
99 AE NIRE E4gtevle ANIF B4S st ARG 4Ar7 g2 292 4
ehiz ok

Fig. 8 & o|m 2td¥ calibration o} ™3 scatter diagramo|th. =3 Table 61
< calibration equation 24 A] ]88 AEE9 NIR 33 333 229 ZAng
Hag Aoz Sl ARFAA Ao 2407% 7R olrt vz Aok U BY
ol °]88 A2ES Aol oF W%t AWFF 1%ue oz 2HI}T YYD
o 10%%Fo] 1%°]49] Aol& Helm U7l fEe] & F B ASSS FHIA

EAY A% 2o o $2 FRE 9L 5 9L Roz Aryn
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Figure 8. Scatter diagram for estimation of protein content of pork

using reflectance mode by NIR at 400nm - 2500nm(n=80)
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Table 60-1. Comparison of protein content between chemical with NIR analysis

of pork samples for calibration equation

Sample name C. A % NIR 9% Difference
1-3 20540 - 22.025 1.485
2-3 20.910 22.064 1.154
3-3 22370 21.965 -0.405
4-3 21.480 21.506 0.026
5-3 22.490 21.685 -0.805
6-3 20.550 21.500 0.950
7-3 21.650 . 21101 -0.549
8-3 21.930 21.315 -0.615
9-3 21.910 21.938 0.028
S-3 22.960 22.780 -0.180
S1-3 21.300 22.098 0.798
S2-3 22.950 22.148 -0.802

LYD1-3 21.740 21.464 -0.276
LYD2-3 21.450 21.591 1.141
LYD3-2 20.230 20.843 0.613
DH1-3 22580 22.567 -0.013
DH2-3 21.980 22.148 0.168
DH3-2 20.780 21.175 0.395
3-1-3 23.190 23.128 -0.062
3-2-3 22.730 22.705 . -0.025
3-3-3 22.820 22.839 0.019
3-4-3 23.060 22.465 -0.595
3-5-3 22.810 22.747 -0.063
5-1-3 23.030 22.163 -0.867
5-3-3 22.740 22.918 0.178
5-4-3 22.900 23026 0.126
2-1-3 23.270 22.771 -0.499
2-2-3 22.350 22.718 0.368
2-3-3 23.300 . 22801 -0.409
2-4-3 23.020 23.290 0.270
2-5-3 23.360 23.056 -0.304
C-1-3 23.550 23.060 -0.490
C-2-3 23.530 22.862 -0.668
1-1-3 23.940 23.035 -0.905
1-2-3 23.080 23.014 -0.066
1-3-3 22.810 23.086 0.276
1-4-3 22.950 23.034 0.084
1-5-3 23.120 23.403 0.283
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Table 61-2. (Continue)

Sample name C.A. % NIR % Difference
4-1-3 22.940 22919 -0.021
4-2-3 23.150 23.165 0.015
4-3-3 23.580 22,944 -0.636
4-4-3 22.790 23.161 0.371
4-5-3 23.320 23.153 -0.167
C-3-3 23.110 23.544 0.434
C-4-3 23.540 23.699 0.159
6-1-3 23.770 22.811 -0.959
6-2-3 24.500 23.211 -1.289
6-3-3 23.610 23.316 -0.294
6-4-3 20.830 23.237 2.407
6-5-3 24.370 23.548 -0.822
C-5-3 22.830 23.542 0.712

1-3 23.220 - 23.755 0.535
2-3 24.070 24.836 0.766
3-3 23.610 23.653 0.043
4-3 24.870 24.340 -0.530
589-3 23.350 23.357 0.007
590-3 24.860 23.242 -1.618
591-3 22.330 23.168 0.838
592-3 22.720 23.465 0.745
593-3 23.400 23.253 -0.147
594-3 23.480 23.159 -0.321
595-3 23.320 23.374 0.054
596-3 23.370 22.964 -0.406
597-3 22.840 23.520 0.680
598-3 25.220 23.396 -1.824
599-3 23.860 23.738 -0.122
600-3 24.250 23.358 -0.892
601-3 21.470 - 23.503 2.033
602-3 23.070 23.363 0.293
603-3 23.880 23.748 ~0.132
604-3 22.580 23.394 0.814
605-3 24.690 24.198 ~0.492
606-3 23.220 23.282 0.062
607-3 23.480 23.826 0.346
608-3 23.150 23.214 0.064
5-2-2 22.890 22417 -0.473
Average 22.907 22.893 -0.0004
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T2 siAar]Y) st gEste] A4l v ge 283ty AlSHE Az RE 3
g ARES BFZEAE HAAT ZAFe NIRY 2HEYHI ] BAE 2RASHY
NIRZ =t3} #dstd HPHezn &4 sMeAel tely AESHAT. 5370 Az
tietel £48 @3} Table 62 o) Yelidh.  F4# AFR) e 0541022 of
§ ¥A vded 2 43644 #5384 279 NIR#9 BAES APHez = A
HE Rolga AIREHUY Fig. 9 © A8EY EXEE Yed RHolH Table
63 & olm A&3ke] AolE b oot

rlo

¢

Table 62. Wavelengths selected and staitistical summary of taste content of

pork using reflectance mode by NIR

Wavelengths(nm) R SEC(%)"
2134 -.3105 322
2134/1500 4323 308
2134/1500/1326 4834 302
2134/1500/1326/2056 5410 234

1) SEC ; Standard error of the calibration(n=53)
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Figure 9. Scatter diagram for estimation of taste of pork using

reflectance mode by NIR at 400nm - 2500nm(n=53)
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Table 63-1. Comparison of taste between sensory evaluation score with

NIR analysis of pork samples for calibration equation

Sample name C. A % NIR % Difference
3-1-3 4,900 - 4.889 -0.011
3-2-3 4.900 5.096 0.196
3-3-3 4,900 ' 5.376 0.476
3-4-3 4,900 5.328 0.428
3-5-3 4.900 5.040 0.140
5-1-3 5.900 5.597 -0.303
5-3-3 5.900 . h.299 -0.601
5-4-3 5.900 5.280 -0.620
2-1-3 5.100 5.159 0.059
2-2-3 5.100 5.261 0.161
2-3-3 5.100 5.107 0.007
2-4-3 5.100 5.173 0.073
2-5-3 5.100 5.199 0.099
C-1-3 5.100 5.140 0.040
C-2-3 5.100 5172 0.072
1-1-3 4.900 5.123 0.223
1-2-3 4.900 ' 4.855 -0.045
1-3-3 4.900 4.923 0.023
1-4-3 4,900 4932 0.032
1-5-3 4.900 4,990 0.090
4-1-3 4.800 4.688 -0.112
4-2-3 4.800 4.896 0.096
4-3-3 4,800 4932 0.132
4-4-3 4.800 5.044 0.244
4-5-3 4.800 5.005 0.205
6-1-3 5.100 5.206 0.106
6-2-3 5.100 4.369 -0.231
6-3-3 5.100 4.798 -0.302
6-4-3 5.100 .5.213 . 0.113
6-5-3 5.100 4.954 -0.146

1-3 5.400 5.150 -0.250
2-3 5.000 5.243 0.243
3-3 5.700 5.424 -0.276
4-3 4.800 5.273 0.473
589-3 5.400 4.991 -0.409
590-3 4,800 5.032 0.232
591-3 4.800 5.075 0.275
594-3 4.800 5.170 0.370
595-3 5.600 5.260 -0.340
596-3 4.800 5.017 0.217
597-3 5.600 5.216 -0.384
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Table 63-2. (Continue)

Sample name C.A % NIR % Difference
598-3 4.800 5.114 0.314
599-3 5.400 5.077 -0.323
600-3 4.800 , 5.078 ‘ 0.278
601-3 5.600 5.163 -0.437
602-3 5.000 5.083 0.083
603-3 5.000 5.014 ' 0.014
604-3 5.000 4.907 -0.093
606-3 4.800 5.279 0.479
607-3 5.400 4.950 -0.450
608-3 5.400 - 5.064 -0.336
5-2-2 5.900 . 5.577 -0.323

Average 5.110 5.110 0.00002

Y. 289 A diEd 4

A Z7AA EAd A& AMA R tetd ENF AAFHLEE ABE B
calibration equation® 23T ZA4 ¥ equationol] &3] wA e sHAIIIAE o
sld ARHoz HEgIA AP AAEFoh old calibration equationS FH4 Al
AHeE Az ASE 5570 gk 229 ABERE AtEEgd g 248 2%
= Table 64 o} VeEb® ule} Zo] 1238nm, 2010nm, 950nm % 2134nme) 4749 3
A A9 A R e 09279529 olm EESIHSEC)E 0564

ojuf o] 4L

Fat content = -0.785 + 294567X; - 374.690X: + 123.739X3 + 111.308X4

(Xi - X4 1238nm, 2010nm, 950nm 2 2134nm <A €] A FBE) ¢} 7}

A22 Bstd calibration equation® FA4¥ A ANEE EIHA ¥Z 4
3 AT g £ 2PE L F JAWAT 79 FAHE AL FA Y =
;7)o hate AgAez HAEAPL A AR F/ASF &L 0797 olAneH
olW] AR ELASEP)E 0.749%9) 2HE €& F AU

olm] &AE scatter diagrame Fig. 10 # o™ Table 66 < calibration
equation ZAA] AHESHRE ABEY AWFHFA P AAolg UEd RO 05%
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olate] AolE UEhA AL 64% Atk

Table 64. Wavelengths selected and statistical summary of fat content of

selected pork samples using reflectance mode by NIR

Wavelengths(am) Calibration Validation .
R SEC(%)" r SEP(%)”
1238 8515 72
1238/2010 8977 . 653
1238/2010/950 9183 593
1238/2010/950/2134 9279 564 797 749

1) SEC ; Standard error of the calibration(n=55)
2) SEP : Standard error of the prediction(n=25)
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Figure 10. Scatter diagram for estimation of fat content of selected pork

samples using reflectance mode by NIR at 400nm - 2500nm(n=53)
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Table 65-1. Comparison of fat content between chemical with NIR

analysis of selected pork samples for calibration equation

Sample name C.A % NIR % Difference
DH2-3 2.280 - 2.842 0.562
LYD3-2 7.180 6.424 -0.756

8-3 3.190 ' 4.052 0.862
3-3 3.170 3.587 0.417
S2- 4.410 4,539 0.129
606-3 ' 2.830 3475 0.595
4-4-3 3.150 - 3.020 -0.130
5-1-3 2.620 3.074 0.454
5-4-3 1.950 1.404 -0.546
604-3 2.850 2.724 -0.126
7-3 5.130 5.000 -0.130
LYD1-3 4.870 4622 -0.248
601-3 3.120 2.605 -0.515
3-3 3.500 3.900 0.400
3-5-3 2.400 2.420 0.020
2-1-3 2.130 _ 2.161 0.031
596-3 2.510 2.275 -0.235
597-3 1.100 2.057 0.957
3-3-3 2.250 1.709 -0.541
592-3 2.640 2.208 -0.432
6-1-3 1.480 1.367 ~0.113
590-3 2.110 3.736 1.626
6-2-3 1.490 1.948 0.458
593-3 2.720 1.998 -0.722
600-3 3.200 2.147 -1.053
589-3 2.920 1.988 v -0.932
603-3 2.870 3.054 0.184
1-3-3 1.990 2.275 0.285
599-3 2.630 2321 - -0.309
2-2-3 1.930 1.588 -0.342
C-5-3 1.770 2.153 0.383
4-3 5.220 5.273 0.053
DH3-3 3.430 3.599 0.169
2-4-3 1.520 1.146 -0.374
C-4-3 1.510 1.586 - 0.076
3-1-3 1.330 1.266 -0.064
5-3 4.130 3.906 -0.224
4-3 2.400 2.124 -0.276
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Table 65-2. (Continue)

Sample name C.A. % NIR % Difference
594-3 2.500 2975 0475
C-2-3 2.370 2.881 0.511

6-3 9.340 8.258 -1.082
1-1-3 1.250 2.254 1.004
5-3-3 2.660 2.183 -0.477

1-3 2.720 2.583 -0.137

2-3 3.480 3.363 -0.117
1-2-3 2.210 1.887 -0.323
4-2-3 1.590 1.580 -0.010
2-3-3 1.410 1.188 -0.222
C-3-3 2.600 3.217 0.617
3-2-3 2.960 3.425 0.465
4-3-3 1.950 1547 -0.403
595-3 2.870 : 2.367 -0.503
6-3-3 1.460 2.072 0.612

Average 2715 2.716 0.00005

o] calibration equationd] ©lXe] A2 253 tidte] HHAHA HEAF A5
Table 66 & A¥4 AHX s} NIRAFX ge] Aol§ veEbd ReZ HFHAA £
AP A8 AEEe 1.270% - 6590%71A 9] HAE U AR NIR2Z 244
AeE 0.708% - 4401%71x9) WS deEpldth @M Hd Zolg vl A
o2 -2421%7A AolE bl 3.

HAnre adgFo] gty A8E £33 calibration equation A&
& NIRZ Z43 A3 Table 67 o} JEHA wiel 2ol 4749 53 49 A R @&
0.811801¢om ojm Mdd FHAEEE  209nm, 2276nm, 1742nm E 1020nm ©]
th =3 FFQLAHSEC)E 0601% ATt @¥ A g equation

Protein content = - 21.805 - 28.485X; ~ 82.551X; - 143.363Xs - 177.720X,

(X; - X4 : 2096nm, 2276nm, 1742nm 2 1020nm A 2] olyx] §3x) 9 2}

ojuf A% A¥A Ao NIR ZH o] Aol KW Table 67 3 2o
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Table 66. Comparison of fat content between chemical with NIR analysis of

unknown pork samples for NIR validation(n=25)

Sample name C.A % NIR % Difference
1-3 3.600 - 3.693 0.093
9-3 2.770 3.089 0.319
S-3 3.150 ' 3432 0.282
S1-3 3.920 4.401 0.481

LYD2-3 6.590 4929 -1.661
DH1-3 3.730 3.229 -0.501
3-4-3 2.980 . 2.825 -0.155
2-5-3 2.020 1.854 -0.166
C-1-3 1.500 0.708 -0.792
1-4-3 1.270 1.129 -0.141
1-5-3 1.980 2.179 0.199
4-1-3 1.490 1.244 -0.246
4-5-3 1.620 1.835 0.215
6-4-3 1.330 1.372 0.042
6-5-3 1.370 2.199 0.829

2-3 2.100 _ 2.183 0.083
591-3 3.350 2.291 ~-1.059
508-3 3.060 2.547 -0.513
602-3 2.310 2.549 0.239
605-3 2310 2.843 0.533
607-3 4.440 2.019 ~2.421
608-3 2.490 3.064 0.574
5-2-2 2.670 2.164 -0.506
Average 2.6978 2.512 -0.1857

Table 67. Wavelengths selected and statistical summary of protein content of

selected pork samples using reflectance mode by NIR

Wavelengths(nm) Calibration Validation .
R SEC(%)" r SEP(%)”
2096 -.6634 747
2096/2276 7321 687
2096/2276/1742 7931 621
2096/2276/1742/1020 8118 601 620 0.964

1) SEC ; Standard error of the calibration{n=55)
2) SEP : Standard error of the prediction{n=25)
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Table 69 & A1 24® @@de) @ calibration equationg AM§-3te] v]x¢]
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ZpolE YEhiE 3Tk
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Figure 11. Scatter diagram for estimation of protein content of selected

pork samples using reﬂectance mode by NIR at 400nm - 2500nm(n=53)
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Table 68-1. Comparison of protein content between chemical with NIR

analysis of selected pork samples for calibration equation

Sample name C A% NIR % Difference
DH2-3 21.980 ) 22.294 0.314
LYD3-2 20.230 ) 20.327 0.097

8-3 21.930 21.707 -0.223
3-3 23.610 23.450 -0.160
52-3 22.950 22.287 -0.663
606-3 23.220 © 23.117 -0.103
4-4-3 22,790 22.908 0.118
5-1-3 23.030 22.436 -0.594
5-4-3 22.900 23.307 0.407
604-3 22.580 23.341 0.761
7-3 21.650 21,591 -0.059
LYD1-3 21.740 22.482 0.742
601-3 21.470 _ 23.186 1.716
3-3 22.370 22.071 -0.299
3-5-3 22.810 22.627 -0.183
2~1-3 23.270 22611 -0.659
596-3 23.370 23.727 0.357
597-3 22.840 23.291 0.451
3-3-3 22.820 22.855 0.035
592-3 22.720 23.348 0.628
6-1-3 23.770 23.435 -0.335
590-3 24.860 23.316 -1.544
6-2-3 24.500 23.710 -0.790
593-3 23.400 123561 ° 0.161
600-3 24.250 23.609 -0.641
589-3 23.350 23.878 0.528
603-3 23.880 23.250 -0.630
1-3-3 22.810 22.897 0.087
599-3 23.860 23.538 -0.322
2-2-3 22.350 22538 0.188
C-5-3 22.830 23.058 0.228
4-3 21.480 21.464 -0.016
DH3-3 20.780 21.193 0413
2-4-3 23.020 22.893 -0.127
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Table 63-2. (Continue)

Sample name C. A % NIR % Difference
C-4-3 23.540 23.502 -0.038
3-1-3 23.190 23.566 0.376

4-3 24.870 24139 -0.731
5-3 22.490 21.852 -0.638
594-3 23.480 23.269 -0.211
C-2-3 23.530 22.883 -0.647
6-3 20.550 20.997 0.447
1-1-3 23.940 22.959 -0.981
5-3-3 22.740 23.217 0.477
1-3 23.220. 24.029 0.809
2-3 20.910 _ 22.131 1.221
1-2-3 23.080 23.020 -0.060
4-2-3 23.150 23.310 0.160
2-3-3 23.300 23215 -0.085
C-3-3 23.110 23.961 0.851
3-2-3 : 22.730 22.583 -0.147
4-3-3 23.580 23.018 -0.562
595-3 23.320 23.168 -0.152
6-3-3 23.610 23.636 - 0.026
Average 22.068 22.068 -0.00004
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Table 69. Comparison of protein content between chemical with NIR analysis

of unknown pork samples for NIR validation(n=25)

Sample name C. A % NIR % Difference
1-3 - 20540 21.949 1.409
9-3 21.910 22.229 0.319
S-3 22.960 23.328 0.368
S1-3 21.300 22.298 0.998

LYD2-3 20.450 21.741 1.291
DH1-3 22580 ' 21.874 -0.706
3-4-3 23.060 22516 -0.544
2-5-3 23.360 23.162 -0.198
C-1-3 23.550 23132 -0.418
1-4-3 22.950 23.383 0.433
1-5-3 23.120 23.268 0.148
4-1-3 22.940 23.200 0.260
4-5-3 23.320 22.941 -0.379
6-4-3 20.830 23.452 2.622
6-5-3 24.370 23.461 -0.909

2-3 ‘ 24.070 24.379 - 0309
591-3 22.330 23.291 0.961
598-3 25.220 23.155 -2.065
602-3 23.070 23.161 0.091
605-3 24690 23.349 -1.341
607-3 23.480 23.620 0.140
608-3 23.150 23.012 -0.138
5-2-2 22.890 22.835 ~0.055
Average 22.8756 229835 0.1128

BsAAY 23 el distd XN2E £H3td F3T 2 Table 70 o YERA
vpeh o] 47)e] g dE Al R g 0652701Rem old EFLIHSEC)E
0.285% A o}

3 A vg 2R AAWAE e B gtRe] #AE F7E] oY
< Aol ZHE AUt Table 71 2 calibration equation &4 Al AlZ7+e] 2}
o] & JEbA Aol
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Table 70. Wavelengths selected and statistical summary on taste of

selected pork samples using reflectance mode by NIR

Wavelengths(nm) Calibration Validation _
R SEC(%)" r SEP(%)”

2134 -.4425 322

2134/1738 5425 306

2134/1738/2030 6110 .293

2134/1738/2030/1024 6527 285 106 294

D QEC ; Standard error of the calibration(n=36)
2 QEP : Standard error of the prediction(n=20)

.00 +

NIA CALCULATED
)

1’ neG2T
SEC - 0285

4.00 a5 ~ E5.00 550 6.c0
LAB REPORTED

Fig 12. Scatter diagram for estimation of taste of selected pork

samples using reflectance mode by NIR at 400nm - 2500nm(n=36)
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Table 71-1. Comparison of taste between sensory evaluation score with

NIR analysis of pork samples for calibration equation

Sample name C.A % NIR % Difference

3-3 5.700 . 5.520 ~0.180
606-3 4.800 : 4953 0.153
4-4-3 4.800 5.046 0.246
5-1-3 5.900 5.752 -0.148
5-4-3 5.900 5.209 -0.691
604-3 5.000 © 5139 0.139
601-3 5.600 5.444 -0.156
3-5-3 4.900 5.206 0.306
2-1-3 5.100 5.109 0.009
596-3 4.800 4922 0.122
597-3 5.600 5.284 -0.316
3-3-3 4.900 5.204 0.304
6-1-3 5.100 _ 5.429 0.329
590-3 4.800 5.056 0.256
6-2-3 5.100 5144 0.044
600-3 4.800 5193 0.393
589-3 5.400 5234 -0.166
603-3 5.000 . 4988 -0.012
1-3-3 4.900 4772 -0.128
599-3 5.400 5.307 -0.093
2-2-3 5.100 5.467 0.367
2-4-3 5.100 5.120 0.020
3-1-3 4.900 4.966 0.066
4-3 4.800 5.234 0434
594-3 4.800 4.855 0.055
C-2-3 5.100 4.908 -0.192
1-1-3 4.900 4888 -0.012
5-3-3 5.900 5.280 -0.620
1-3 5.400 5.092 -0.308
1-2-3 4.900 4580 - -0.320
4-2-3 4.800 4972 0.172
Average 5.1305 5.1305 0.000
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Table 71-2. (Continue)

Sample name C.A % NIR % Difference
2-3-3 5.100 5.124 0.024
3-2-3 4.900 4.866 -0.034
4-3-3 4.800 5.119 0.319
595-3 5.600 5.328 -0.272
6-3-3 5.100 4.990 -0.110
2-5-3 5.100 5.233 0.133
C-1-3 5.100 5.362 0.262
1-4-3 4.900 4992 0.092
1-5-3 4.900 5.087 0.187
4-1-3 4.800 5.027 0.227
4-5-3 4.800 5.513 0.713
6-4-3 5.100 . 5.615 0515
6-5-3 5.100 5.157 0.057

2-3 5.000 5.990 0.990
591-3 4.800 5.383 0588
598-3 4.800 5.329 0.529
602-3 5.000 5275 0.275
607-3 5.400 5.178 -0.222
608-3 5.400 4878 -0.522
5-2-2 5.900 5.461 -0.439

Average 5.0625 5.2907 0.2282

o AEsE AR hE 7

A@AAE vAY Agd e AES s ARE 2 ARG 2R
W 4vle AR & 2HE 94 ZHYODE ARE U ARHAA AT
QPelAe) BAE FHR7) 5] NPT AR ARz GA A5 AR
o Aarel 240l B 2elE 6l HATE TR AAstach 2@ 2 A
$ol Wstel £4 AT 1 AB Table 72 9 2. AR B} B3 1 )
G7b AR HEW ok BE BFe MR wEA T darh Uehie
A ohir] HEoln o o4 HFL F7hE MHA overfitting HE B4l U
E57) Bzt
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Table 72. Wavelengths selected and statistical summary of pork on treated and

fed different fatty acid in feeds using reflectance mode by NIR

Component

Treatments* . . Wavelengths R SEC
A fat 860/1966 999 0.006
protein 1968/1148 .999 0.013
B fat 2354 - =999 ' 0.001
protein 1866 999 0.036
fat 1796 : -.999 0.007
¢ protein 628 .999 0.001
D fat 2068 999 - 0.050
protein 1792 .999 0.033
fat 2096 -975 0.045
E protein 596/1052 999 0.005
F fat 964 999 0.001
protein 2124 999 0.000

AL 8%, ALY HE w3 w6 w9
*Al w3 w6 w9=1:15:2B: w3: wb: w9=1:2:3
Crw3d:wb: w9=1:1:1, D2w31w62w9=1.2211
E:w3: w6: w9=1:3:1, F: control

A FHAA Y 7 Qe et G -2 2L BAAE D F Y= A
el At A9 A8 Afrt i AHo] 3lr] gE B RFe st

ox

o atele B ATE sRolol AT Table 73 I Table 74 = zzte] e
TEE APE HARY HFHAA A 2 wwE AJEn NIR 2 AR
FHFS vl Aot
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Table 73. Comparison of fat content between chemical with NIR analysis of

pork samples on treated and fed different fatty acid in feeds

Group Sample name C.A % NIR % Difference
713a 2.400 2.397 -0.003
594-3 2.500 2.497 -0.003
A 596-3 2510 2.515 0.005
598-3 3.060 3.065 0.005
600-3 3.200 3.195 -0.005
711b 2.100 2.108 0.008
602-3 2.310 2.299 -0.011
B 603-3 2.870 2.876 0.006
604-3 ' 2.850 2.846 -0.004
590-3 . 2110 2.107 -0.003
C 591-3 3.350 3.356 0.006
607-3 4.440 4.437 -0.003
712d 3.170 3.225 0.055
D 595-3 2.870 2.847 -0.023
597-3 1.100 1.107 0.007
601-3 3.120 3.082 -0.038
710e 2.720 2.658 -0.062
589-3 2.920 2.946 0.026
E 599-3 2.630 2.650 0.020
606-3 2.880 2.865 -0.015
608-3 2.490 2.521 0.031
592-3 2.640 2.641 0.001
F 593-3 2.720 2.719 ~0.001
605-3 2.310 2.310 -0.000
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Table 74. Comparison of protein content between chemical with NIR analysié of

pork samples on treated and fed different fatty acid in feeds

Group  Sample name C.A % NIR % Difference
713a 24.87() 24.735 -0.135
594-3 23.480 23.570 0.090
A 596-3 23.370 23.388 0.018
598-3 25.220 25.342 0.122
600-3 24.250 24.156 -0.094
711b 24.070 24.096 0.026
602-3 23.070 23.090 0.020
B 603-3 23.880 23.841 -0.039
604-3 22.580 22574 -0.006
590-3 24.860 24.859 -0.001
C 591-3 22.330 22.329 -0.001
607-3 23.480 23.482 0.002
712d 23.610 23.580 -0.030
D 595-3 23.320 23.330 0.010
597-3 22.840 22.873 0.033
601-3 21.470 21458 -0.012
710e 23.220 23.196 -0.024
589-3 23.350 23.171 -0.179
E 599-3 23.860 23.795 -0.065
606-3 23.220 23.368 0.148
608-3 23.150 . 23.270 0.120
592-3 22.720 22.720 0.000
F 593-3 23.400 ~ 23400 0.000
605-3 24.690 24.690 0.000
34 &

HZ AFA JoME AREFHS ded HRFAHA wge 3 NIR
spectrophotometerE o] AME-3l3 e FAHolth. watd B AT YojXE H
A3719] 3t #hste Hg A WY =99 JsAe FESY) gitd gL
AN 1 A2 HAPHos gy BHIG SPE oHe ARE BY
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AxEges ALY At FFAAN HAFATE 1 olFE
2 34 £33 717 F HAASY 3712 #3497 gEolth

A& o] AFL3 basal diet$} control diet ¥i&d¥®lE Table 75 ¢} 2t} AFHR|+=
Landrace 39 m&AZL AME3IY R A Fol 70-Tokgol Al AFAIEE AMS3YT

SHE AFF AHALE WiEHIE Table 76 3 2th ALSFFE L T JHAZE 6%, 8%
FZolRx EX3 Awate] 242 03 w6 09111, 1211, 1312 g AL
o ulg R3] sl opulK, B, T4, $AE Asstdh
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Table 75. Basal diet®} Control diet®] s)3n)

Diet
Ingredient Basal Diet Control Diet
(amount %) (amount %)
corn(USA),GR 41.7167 51.390
sbom-dehull(K75) 217667 10.1600
wheat-AUS, GR 20.0000 10.0000
W. M. R.(LOC) 10.0000 -
cane molasses-BP 3.0000 3.4000
sbom-46%(IND-PY) - 10.0000
lupinseed, GR - 4.0000
rice polishings - 3.0000
cotton ML~-35-PRC ~ 2.0000
T.CP. 1.2333 1.4800
limestone-#12 0.8333 0.3000
Y/G-LOC(AV15max) 0.5000 3.4000
salt-PROC(fine) ~0.3000 0.2400
L-lysine-HCI1-98% 0.2000 0.1600
(94)Minemix-03 0.2000 0.2000
DL-methionine-50% 0.1000 0.0800
(94)Vitamix~05 0.0500 0.0600
choline-C1(60%) 0.0500 0.0500
vigriniamycin-2% 0.0500 0.0500
pig crave-extra - 0.0300
Table 76. £43E(70-110kg) M A @A wgu)
A A AR : In,qred%ent
% 3 : 06 o Basal Diet flaxseed perilla saf.flower tallow
% % % oil % %
1:1:1 91.53 - 7.12 0.12 1.23
6 1:2:1 92.64 555 - 1.32 0.47
1:3:1 93.56 4.30 - 2.14 -
1:1:1 87.96 - 9.55 0.75 1.74
8 1:2:1 89.26 7.47 - 234 0.93
1:3:1 90.56 5.77 -~ 3.44 0.23
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AYAEE NPT O 2F) YYAEE AR PR

Table 77 3 2t}

Table 77. SAE AHS APAIE A4t =4
A ARIERN BEHALY
k% w3 : wb: w9 w3 % w6 % w9 %
1:1:1 21401039 24022075 2950029 25.08+0.07
6 1:2:1 1954£042 18.04%014 41371042 21.06%0.14
1:3:1 1631+026 1627%0.14 4869*0.10 18731050
1:1:1 2060£0.02 2623+0.28 2853*054 24651028
8 1:2:1 18531030 20.17£031 4043%0.04 20.87=0.04
1:3:1 1570052 1596+005 49.38*X060 1896%+0.14

=
=
&
-~
~J
2,
2
e
rir
=
R
52

g od duAER, B8y 54, AR M EHANE A
Alst At
ot nF&e] Holg Y3t Atgdl AYFITE

6%, w3: wb6: w9=1:1:1— 1438+

6%, 3: w6: w9=1:2:1— 248+F

6%, w3: w6: w9=1:3:1— 348 F

8%, w3 : wb: w9=1:1:1—4x8F

8%, w3: w6: w9=1:2:1—->54F

8%, w3: w6: wld=1:3:1— 68L& 7}¥F
D 43

A 4 ARgRgdol e A AT INAAE BAXE= Table 78 3 2

o FEFF] /M AL AHFFE sAHTILY o £ M B AEYF
< Ad FNHFE ¥ 5+ Ut 2ed e 64877 b Bgkn 543t
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7Hg A we ARgEe 547U MY Bka 6xETs) M A o

27E o8 § AYTY 3 $Eood zARe AUT o Aol Ak A
o2 BN,
Table 78. AF5 W AWFF =L A4 249 X378 dutAREA
T Awazam UARE %
Q)
{/" 03: 06: 09 2B 9w B )
(s]
1:1:1 74521+0.12 23.18i0.13 1.74£0.13 1.191+0.02
6 1:2:1  7427+013 23164006 1812009  1.23+001
1:3:1 73.87£0.17 22.9210.06 2.38+0.19 1.191+0.02
1:1:1 74.2210.14 23.16i0.09 1.96+0.20 1.12+0.01
8 1:2:1 73.51+0.15 22.891+0.04 248+0.11 1.15%=0.01
1:3:1 74.29+0.48 23.42+0.42 1.43%0.03 1.13£0.02
Control 73854015 23314009 1955015  112£001
2) BEaetay =4
ALE A g o iR )Y B3ty 5L Table 79 9 2t}
Table 79. AFEW AW 2 A4 248 HA07)e Bessty =4
gelso 54
ZdF X H]—ﬂ-_};&k]ﬁ T
23 oseoms VBN AL &d am
° ' (mg9%) grxe P (4E) (%)
meat)
1:1:1 2.2710.19 0.05%£0.01 553%£0.04 50.19£0.49 3.93+0.89
6% 1:2:1 368%019 026+003 556006 47.70%054 3.62+0.79
1:3:1 347+0.12 0.19£0.01 555£0.02 47.16x0.77 3.74+0.70
1:1:1 49410.18 0.0Bi0.0Z,, 555%20.04 47.84+0.49 4.10+0.83
8% 1:2:1 3.861+0.42 0.22+0.01 5431001 4598+0.74 5.18+045
1:3:1 517%x0.05 0.04+0.01 542%0.02 4843%042 3.09*0.68
Control 4117022  0.10+003 5504003 48165056 4502036
30mg%7t Yo wude) iyl doie e ¢ 4 Y= VBNEFE Haw m

T 2-6mg% =2 W AN FEIYS & 4 Atk TBA value €A 05mg/kg meat
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2 dow el dshzt AstA dolwttn pFsted AT EF 03082 A
} 2 BAEY AF =H4 9 pHE & zol7l U &4

53277t ARETL Fo} 7HE e Ao BAHUh

Zt A7 Z/e Table 80 3 Zov Xapx|wite] 713 ke HeEte
SAYTRL 03AE APl M e HHAFE 4HHTE ol 03ALE AW
< 71 gel FFF AEE FHAY] WEclSL ABHT 6XFTE «b6AE
Agite] w9AFS AWdRt ¥kn BE A2 77t control®Th o6AE Aol

A =

e Aoz BAKATE YutAEd X279 w9AE FHFS 40%AFolv 618

T AL 0% wroe g 1 ko] AF3| THASHT

Table 80. AtEW Aurghsk 2 A 2AAE Sxa7]e] A9ibzA

ey A AR A Y] F A4 -3 3 x| ukik

dF w3 w6 w9 % w3 % wb % w9 %
1:1:1 38.13+0.51 3.541+0.26 1829+1.06 40.05£0.96

6% 1:2:1 37.23+0.24 2.29+0.21 23.49+079 37.00£0.74
1:3:1 36.17£0.37 2.19%+0.08 2527166 36.38%1.57
1:1:1 36.24£0.38 4.80=%0.37 21.08£099 37.89+1.38

8% 1:2:1 35.37+0.14 2.21+0.03 2468+060 37.75+0.64
1:3:1 35.28£0.16 2.15£0.05 33f57i0.50 29.00£0.52

Control 39.63+0.86 1.08+0.12 15.96+£1.29 43.32£0.77

4) v AE AAL

A& HAE FriEty] A3 dAE AT vAEHA 2= Table 81
FAE 5 64Tt 6%FFELA 1, 2HH TR
Ao 2 EMFHU
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Table 81. At5 W) ALFF L AW =248 siAS v BE BA

A AakzAdH] Ed4 #7148 T+ AeA T

FF w3l: wb: w9 (CFU/cm®) (CFU/cm®) (CFU/cm®)

1:1:1 C 1.0x10% 1.8%10° 6.1 X 10°

6% 1:2:1 3.0%x10° 1.1x10° 75x%10°

1:3:1 6.0%x1¢° 1.3%x 10 1.1x10t

1:1:1 6.2%10° 8.8x10° 9.2% 10°

8% 1:2:1 15%10° 2.2%10° 1.4x10°

1:3:1 18%x10° 2.9%10° 7.2x 10"

Control 86x10° 54x%10* 2.8x10°

5 5 AA

7158 E F737] A8l 2L w3AE AWAHE dR81 #53FH EAo] 53
HADZ7E A4e7] A% AaY AUy £FE 9 248 23334 #53

AVE AN s es 11 AHs Table 82 9 2t
tEAe BS 3MTFe sH T & 2HE AU AxE 5HYFI AR
Foth. Fvle 3AETE AT RE AP/ RTFEYG $5390 03AEY
AW e vHste vdY FES n@ay] Y8 9 jAnsIRY 349
Aat ol 7-9¥)7t =& DDEAESA LIS F7bste] Arls o Aol
€ 7 4XE 7 4t ARG o34 E A
WA gheFo] 48] J = Bol DD HA=gAnr]|e o] & ¥ AxE BT
OEA, 4%, FH Bldule £8/AA Age & F dE AEQ] JEEE 5
AT N EFATE F 5HETE 034D AL Gy HARNEE HEZT)

B} 2ioly FHHUL D AP 948 BSFLL AAE Ros BARAY

AEHoz AYFFo] 8%FEolH AT AFol w3 w6 w9 =1:2: 1A A}
BE 935S W A7F: /M #eEHl 5% HALVE 4¢ F Adn
gagh
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Table 82. Asu Ags 2 A 2498 AR F5HAY
e 6% AL eHF 8% DDE#
HARE 6: w09 w3 0wb: w9 Control =
1:1:1 1:2:1 1:3:1 1:1:1 1:2:1 1:3:1 =5
9EACEE)  30%01 3.2%02 52%03 42%02 46*01 4403 4002 51+05
g&A(AEE) 3605 39+03 51106 4504 50+05 48+t04 44E05 47%01
A=(FE) 42%04 55*01 5101 45£04 6702 54+01 55202 60*+04
Ax(F1EE) 44+03 57105 52x05 46102 62103 54+01 52%04 57+03
Zo|(Ax) 54%02 53%06 57%06 56*01 53*01 59+02 53£03 54+02
Eo(718%) 57*06 60+04 48%01 54%03 5706 54F+03 51*£02 47*06
HAN(RE) 35%03 33+01 34+04 46+05 41105 38*04 35%04 52%04
HAY(1EE) 61202 64+05 62105 50+04 55+04 5602 6002 44+04
AAQ 71ZE 49204 51104 49102 4807 5902 51+01 51%01 47+02
* 104 scale, panel(n=30)9] mean
2. 2234 =
7h AF ArsW ARG 24
EEAQ AW AEAH AW FIFLE oE, AL FF R ALY 24E 299

NEEY
o g3redet.

Landrace 3¢9

S4E

a9 vige

Az =HA

719 gte] mlAE FHFE
Ao A1-E3 basal diete] WHFEIE
AFFE AHEAR AT
At APAlg o) vyl Table 84 9F 2o Ags
B¥3t Aupate =242
23x7] §8teo] ofubH,
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Table 83. Basal diet2] ) §u)

Ingredients %

" Corn -~ 43.31
Wheat: mill 25.00
SBM 17.13
Animal fat 1.16
Molasses - 4.00
Corn carrier 3.00
Limstone 0.35
Defl, phos 31/19 1.39
Salt 0.30
Cho. chl 60% 0.01
V-M 0.20
L-Lysine 0.14
Lipid source 4.00
Total 100.00
ME 3400.00
C. Protein 15.00
Lys - 0.73
Ca 0.76

p 0.56
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Table 84. &4 E(70-110kg)AF AHALE w o]
Ingredient
A A akz/g . . L
3% 030609 Basal Diet flaxseed perilla saf_flower tallow  olive oil
% % % oil % % %
1:1.5:2 92.48 0 5.1 0 1.84 0.58
1:2:3 935 0 3.6 0 2.05 0.85
8% 1:1:1 90.38 4.46 3.86 0 1.3 0
1:2:1 91.0 6.9 0 15 0.6 0
1:31 5.86 0 2.59 0 0

91.55

AYARE MR e OB ARt APNFVFE BHY

2.

A7} Table 85 9

Table 85. SAE A}S AAE WAt =24

___
:;:: AgaEAN ERATR L B

1:1.5:2 27.401+0.23 17.12+0.38 22.871x0.68 3261024

1:2:3 27527048 12.21 £0.28 25.90£0.54 34.38+0.12

8% 1:1:1 2406045 2363061 26.570.86 25.74+0.09

1:2:1 22.00+0.23 18.30£0.20 37.25+0.13 22.45%0.16

1:3:1 1878 £0.25 15.74+0.08 45.21£0.15 20.27£0.07

control 39.271£0.97 1.46=0.01 22.451t1.34 36.81£0.36
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oldl nFe] Holg ¥ Alsd At FHSFE
8%, w3: wb: w9 =1:15:2 - AXIF
8%, w3: w6: w3 =1:2:3 - BHIT
8%, w3: wb: w9 =1:1:1— CHaF
8%, w3: w6: w9=1:2:1— DXgEF
8%, w3: w6: w9=1:3:1— EXaEAF
Control — FH |72 3},
1) gt E
Table 86 & AWAitxzAgo] & ZF A+ ditdE EHXE BeFa o

Table 86. AtE U} A4t

Z338 A7) AR B4

A AN E %

gz ¥ T T e 99" zAY =32
A 7237+£056°  24.14=0.74* 2.71£0.36™ 413%0.18
B 72.64+£065° 23.09+0.84° 2.64+0.39% 4.28+0.17

2o C 72.76+0.71° 23.35+0.98* 292+091° 4.15%+0.18
D 73521+0.89" 22.76+097° 259+0.84% 4.19£0.09
E 7257+082°  2317+059° 290%0.44° 422+0.15
F 72.83+0.41° 2388%1.18" 2.32+054° 428+0.32

Y1 P<005 T P<0.001

> ezl 3R} e A

rlo

R EER L

F2PFe DAATAN /g £ RAOE UEREY ot =¥ 4 de A
FFe A9 AT TY 4+ Q00 F AYTANE R F9)AHP<001)7
ALS. eRAFFE FE GFo| A% e AN A =% DAY

olE EF A AHFYFAA nEY FIHP<0.001)7F ARt Ak
Fe CHEgT7E 7 243 FAEF#7 71 HYden ol HIFMaE #2xt

(P<O.B)E AT =3E ¥ BY FAYT/ 7MF wdow AXg 77 713
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st
2) E88E 54

Table 87 & ALEWl AWt 20 W A7) £8TH 4§ HAFn
At

A+

Table 87. Ab&W A 248 A 179

E23sd 54
VBN TBi u 54
(mg%) (mg/kg p

meat)
8681038 0.04£007 537%0.13 5646+£399 6.8711.10 396+094 6.11t1.74

8372045 007+0.18 542*0.10 5635207 739054 3.76+032 7.95%194
816049 0.13+0.04 534L0.07 5769271 B814+1208 461+t129 6.17£205
803134 0031001 539012 5532285 651+065 3.12+0.77 6.44+143
8011052 0.28+034 536010 56.07+151 635f1.14 387*0.69 536%=250
8091065 0.06*0.04 536%009 56.29+153 7.68*£1.12 397*0.70 7.26=0.94

drip
L a b (%6)

off ko XN

HEH OO W > Hs

8%

30mg%7t Yo @ide Rort oSS ¢ & JE VBNSFHL AT =
% 80-87mg%Z "¢ AT YL ¢ & Utk TBA value Al 05mg/kg
A7l AsiAl dojgtti Fdhed AT 2T 03032
Ayt AeA e Aoz EAHAY. AHF =X pHE 2 Aol7f fiith

z} YT Ryt 2A-L Table 88 3 gon IHAurate] 713 B XaTte
DHETHL w3AE AWatel 71 B& HFE CHHATAY. DAEHATE wb
Ad Aol the AYrrth 453 wod ol B ¥& THY 06AE A

28 F93197 dEclgtn AlgEch 4t #1719 w9AEY FFL 40%
Axol}t 7oA AL BE TN 45%0]F oz vExten 53] BXT9
gaFo] €53 Edth
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Table 83. A& W A4k

z44 ARy T4 At

-

A AT ZgAEL

B XA

ek % w3 % wb % w9 %
A 37.26%£0.76 - 3.04=037 12.85+2.28 46.85*t2.13
B 37641122 2.21%0.36 11.24+1.76 4890*1.95
8% C 37.8411.49 3.39+£0.62 11.86£2.61 46911234
D 37.18=1.06 2.60£0.90 1555%3.07 44,68+ 3.40
E 38.38%1.60 1.65+0.20 15.02+2.16 449+1.71
F 37951111 0.54+0.08 . 13.06£2.53 48.46+t2.34

4) A& A}

4ge) FAHE B s AN ATe] WAEHA AFHE Table 89

Table 89. Ab&W AEF F A4t 2498 AA9] P AE HAL

. . : N4 aF AeA aF

AT FIFCFU/em) (CFU/cm?) (CFU/cm?)
A 1.30x10° 1.62x10° 8.69x10°
B 9.38 % 10 1.84%10° 1.66 % 10°
C 3.62x10° 550 10° 1.68%10°
D 3.51x10° 6.38x 10° 1.47x 10"
E 154%10° 2.51x10° 4.26%10°
F 7.91 %10 1.78%10° 3.69x10°

FTye AMYTS FAEFAA EA4 Jegon F718F5E C DA T
A w4 Uetst =8 AT rE A% EXE TN 54 Jeted 53 AX
YFoA FF3 A dEiso

5)

rd

S

AEFS N%4E F737] A 22 0AE AWLE R B5FH EA0
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4% AATAE AR 9T AW AR 2RE 2FIA
3t en 1 A3E Table 90 3 2oh

SRALE AN

Table 90. AbEW At =248 siA7]9 AL

A 8%
A B C D E
GEARE) 54+19° 53%17° 60%t19" 50+19° 55=15"
EA(71EE)  49%16°  48f14° 50+18 52%x19° 5715

AT (FE) 48*+17*° 49*f18 54*21* 4717 53%=16°
AZ(V1EE) 49+18 52+t16 50*17 52+19° 57+15°
A AR 50*1.6° 52+14 46+16* 52+15 52*+14°

Fo|(NEE)" A7TE16° 54=12 47+15° 5513 52+15°
HAYW(ZE) 52+19  49*16° 48%18 44*14* 51*15
vlaW(71a%) 47+18  50%+15° 51*17° 5715 51*15°
AWMAHQ 7]ZE" 48115 50X16° 48*17° 5616 54+16"

*(P<0.05) ":(P<0.01)
ab) 1o zoA AR OHE AL EAZFOZ FxU) I&

gz49 A$ ZEHAMAE CHIFAN 7 oy asAdME EXET
M Bt 9% 94 cHE T EXaE Tl 4 3t Fee CAATE A

2E AT $Fadt OFA4, 45, FHe vade FFHHA He
AnH Jlzxe DAYT7 M FUdth F DAZFE 0w6AE AW
fz7RT 2ujold RS w3 M 4 BFFELE THAe R
At dEHoz AYdERAol w3 wb: w9 =

NeAFZ AP BEEL $4% £4¢ 9¢ 4 ddn B

o o3
H =
3o
e

e
o Lx o

pz4
£

A 8A A I} 8 o

1 Z4 2 5 $jAnY] FA¥E 37t
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7b BA= HAar] AF bR AgHEe Aslns AELA & Aol
7} 9= Aoz et}

. BEE AN FFAE 2 Aol Qe AL UEgth DD AL WA
BAHE w37 BA} AFO Hstd @A obd 798 AE 1 Hge] we

Aoz BASHUTY. YWHLR 099 §Fol ¥oW %o Frhu sed S
AFol 2 gl e AT wsle Be Aoz vepth

. huthtel EHAR £ PF we A ushgth EF 03 APLe
Fhithitel B4 YR, 06 APAS QR 74 A vehgth

2. destel Axst EAAA 4 $5EET ¥ FrE Auciiel A 3

©
F Aoz AN
2. ¥24E X317y EAvnAY

7h. %9 $F2 DH, LY, LYDS] 22 B9 A% 3 LYD/F 7H8 g1
DH7} 7} Ao &3] LYDE & 29 mygERch x4geko] 38-49%7F 4

o

Ay

v 39w dE< LYDAE 290 #dE9 LY DHED aromas ALg @ 9%, t}
o7

o). Drip%2 LYDS} DH7F ¥l =Folx LYD7F 20% © B2 DripdS EYu

gt TBASY A FAASZE LYZ 71 votx, A3 | P<001)S BHeld

T

ol AeugEd LYDZF g w8 71548E EPeU, o e AHAAMIA
LYD7} Bl dzd Az 4X3te Aot

o
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3. AFE =HA27] 4

7} 2A%e §Fe A AFo] FL 90-100kge]l M AU 100-110kgo] =2
Aoz Yyt

. drip& AAIAF 90-100kge] 11.17%E tt& 5 F9 AFE HAAn7|ET ¢
45-78% U %< o= eyt

t}. 90-100kg &) A Z71o) XA A &3 (46.6%)°1 L& ALZ YET
gt B33 AE 03A9S 100-110kgth7t 0.4%E ot F AFde =R
718t} oF AT =9t w6 ALFL 110-120kgd 7} 10% vlgtoe g 713 gt

o, w9 AGL AFo| F7HE "t FUME Aoz et

v}, Triangle testel] &3 x}o]418-2& 90-100, 110—120kgEHZl'°1] atol7}l e Ao
YEeldo v 90-100kg W7} acceptability7}t =& Ao =2 ey}

¥}, Descriptive analysisoll 213 AFE =x2719] aroma 542 ATl B& o
g Ao Z JUEI flavor 4L AFe] AL v & oz UgRT AF
o] z&& uj A=} gFAel A ErRTh

4AZAFE BE B5FH 54 HI)

7t. TBAE AR 2=71 4TY o <o {925 Bt pHY ZA$d+= pHEel
AA 717te) wEt MAE] FAsig e AR 2x9 7] wEk ekre] fojak

£ Bt

. 4T9 10T AR =M E AF 7Izho] A wet obF F33A £3 A

o] F7hetn BES APate] FImE AE B F7F Aok
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9. 4% ex¥s B9 -15CAA ARAE A AP QoA AsEH
N 4CH 10T ¥8) e we £2E RQg

3 23428 PE fimo) TAS T -15C0) A% HADNE SBHEe0) A
717kl B E2ARBE Holthr AP 9UT 136l 1331%S} 1550%2 2
271 F718 & AR 1699E SFEFEL] 405%E 4289 FAHTEE B
A,

v}, Cryo-Vac film o 2% £ -15Ce] AZ& HAn7Ie} 4T A% PE film
F4%, Cryo-Vac film 3%, 1283 10Co A3 PE film EZ8L AF 3
AR 2zt 11.38%, 6.33%, 7.70%, 7.13%2 $FFE&&0l F718 3T FA
3t A¥%E Rt

Bl VBN value®  AR7|zte] 71855 VBN/LE 37138k A% By
10CAZS > 4T ARZS > -15T ARF €22 VBN ¥kx, A% 209
A7AlE= Cryo-Vac film 482t} PE film TAS5¢ VBN7HF ¢k7F =3tou
A% 2349 F-EH = Cryo-Vac film 3-89 VBNgtol <47+ ¢ &9t}

Al TBA valuet PEXF&L A3 7|7to]l Zo|RAd weld TBAZIE 2ol F71s}

€ AEL HYoY CGyoVac film XSS TBAZP} 002-006(mg malonaldehyde/kg
meat)®] R oA S =0l AFr|F W A9 gidth

ol. pHE 520-540 ¥R, AF2xet XTFA dex & Aolst gl Ao
2 Yese @, -15C AFSY ¢ PE film EFEL A 1d# ) 563
Cryo-Vac film ZZ&L& A% 99 5439 o8& F A ZadHa, 4T
AR AS+= PE film TR AR 14A ] 547, Cryo-Vac film 3%
2 A% 271450l 5450 o]& F tA] FAsAT

A AN AR 1449 AL AEUAME OFA, 4%, FUdN #97
¢ 2AE EAe H(<0.05), TdFEARA dXE 10C AFS F Cryo-Vac film
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ERFY A7t MR 2k, Az YoM e 10C AZS F PE film £3%
o} A7t 7 2kt gz Fuld QolME -15T AL 10T AZS
9] Cryo-Vac film £ H47t @i

5. NIR spectra® °©]8% %t9] ZHHEAY ML

7h AT AFA Mz AEESAS dted vgadged wHe sl NIR
spectrophotometerg ®ol AFE-33L & FAlolth

w2 a7l X s/ stat gAste vinAFHQ Uy =99 ssAE
HAES) fstd AEE 24X At

% APFHes % VA 2FSE ode 29E HEY aHY A=E A
E3leldA O EAZQA HS S AL vgaFHQ W o six3mr) el
& UEh 4 dE PHe 2+ A Asde ANET

bt

@ @ A% AEE AANE AR 2zl dad JHsd Be FRE g
¥ 4 golok 59 Kok § Be A2 Hurl 22F 2 2oty A&
Ae % .

6. Atge] ALFF F AR o] myitte)] X I

X m

7k 30mg%7t dow ©@iAe Ryt dRFE ¢ F NE VBNEAH LR AT
BT 2-6mg%=E w9 43 JHYS € 4 Utk TBA value:s a7 EF
0.30}st2 Agilsfizh Astx] e Aoz AL

v E3ERIHAbe] bR we A FE 5HIAT IR w3AYE AWl A1 2L A
YTE AHYFR ole 03AE ALAL 714 gol /3 ARE F93497)
wj Folgta Alg @)

o HETFAA M 2 03AE AT FFS MR 4¥HFE 9 A1)
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59277t 44 BT 2 54l TE 03AY ATAE WF FARA(EE o
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