Exploitation of organic feedstuffs in Korea and
their data—base construction and development of
both optimum organic feed processing and their

feeding methods for organic animals
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Summary

[. Title of the study
Exploitation of organic feedstuffs in Korea and their data—base
construction and development of both optimum organic feed processing and

their feeding methods for organic animals

IT. Objectives and Expectation of the study

1. Objective of the study

Upon increasing demand for the organic animal production, a stable and
relieable supply of organic feed has been a primary concern for organic
animal farmers. In addition, the supply of local feed resources draws public
attenten since the local self—sustainability has been a Kkey principle of
organic production, However, there i1s no fundamental information that
eventually enables such a self—sustainability of organic feed resources in
Korea.

Therefore, the objectives of this study are

(D Construction of data base for Korean local organic feed resources

@ Development of suitable organic feed processing methods

@ Development of suitable feeding method of those organic feeds to

organic animal

2. Expectation of this study

A. Appearance of local organic feeds will lubricate the tightness of the
organic feed market as well as their cost.

B. Increased use of local organic feeds devote for the self—sustainability
and regional recycling of bioresources.

C. Reliable supply of local organic feeds will alleviate the organic

animal farmer's burden.



Ill. Study items and their results

1. Development of local organic feed resources and their data base
construction.

A. Search and collection of potential organic feed resources.
Current availability of local organic feed resources were searched
and the potential sources were collected and then their nutrients
content were analyzed. To estimate the digestibility and palatability
of the most probable organic feed ingredients, digestion and
palatability study were also executed. The result indicated there are
sufficient amount and species of local organic feed resources that
could be available for the current Korean organic animal
production. Seasonal and locational variation and relatively long
distance transportation are proposed as a barrier for the current
low degree of usage. In addition, supplying a practical data base
for the ingredient and supporting practical guide to use the
data—based ingredient is introduced as the practical process to

increase the degree of local feed ingredient utilization.

B. Search and evaluation of potential organic feed additives.
To make a practically effective organic animal feed,
near—equivalent quality alternative feed additives that replace
antibiotic and other chemical feed additive in the conventional
animal production system were developed in this study.
Medicinal herb extracts, medicinal plants, organically produced
enzyme and probiotic microorganism were collected and their
efficacy and application method were evaluated. The result indicated
there are relatively good quality natural feed additive that can be
permitted by organic farming principle. For the evaluation and
scientific review of newly appeared organic feed resources, a
scientific review institute and their process, which is KOMRI(Korea

Organic Material Review Institute) is established.

C. Date—base construction for the evaluated and authorized organic
feed resources.



Data and information for local organic feed resources that were
accumulated through this study were systematically data—based by
combining the all the chemically and biologically assessed data.
Data—based ingredient information were also employed for the diet
formulation for organic animal. Already developed diet formulation
software was employed for construction of software for organic
animal diet formulation. In this study, we also constructed a usage

manual of the data base and software and internet—base services.

2. Development of the appropriate feed processing methods that
improvefeed nutritional values of the local organic feed resources.

A. Biological processing methods of organic feed resources.

There are relatively more numbers of organic feed resources that
are bulky as well as fiberous in their physico—chemical
characteristics. Since those ingredients were suitable for biological
processing, including silage, fermentation processing were
introduced to improve feed nutritional value and palatability of local
organic feed resources.

Three different fermentation microbes were tested and following
changes in pH, water holding capacity and buffering capacity were
evaluated. Biological processing, especially both yeast and lactic
acid bacteria fermentation were able to improve the feed nutritional
quality of organic feed resources rich in fiber content. However,
there were variations in quality based on the species of microbes
and DM content of the feed. In most of feeds, lactic acid bacteria

fermentation exerts the better quality feed than yeast fermentation.

B. Physical processing methods for organic feed resources.

Most of local organic feed resources are relatively poor and has some
barriers to be practically used for organic animal production. To
reduce the barrier and to improve the relatively poor utilizability of
the resources, organically suited physical processing methods were
evaluated and then suggested in this study.

Appropriate particle size reduction, and mixing technique were
suggested for the fibrous and bulky ingredients. To reduce the

moisture level and to improve the feed nutritional value of organic



agricultural and food byproducts, extrusion processing was employed

and evaluated. Extrusion processing was found to be suitable to

improve feed nutritional value of organic food byproducts such as

bean—curd waste and rice straw.

C. Appropriate processing methods for bio—active and functional

organic feeds.
Organic feed resources were treated and processed to improve the
bio—active and functional value of the feeds. Kimchi—originated
lactic acid bacteria and other genetically authentic probiotic were
incorporated and fermented. In addition, medicinal herbs and extract
were also incorporatedand evaluated to maintain potential functional
values.
Proved probiotics and medicinal herbs and their extract can be
successfully incorporated and fermented to carry their authentic
functional values. Both coating and pore incapsulation with natural
substances were helpful to protect heat and acid labile probiotics
and organic enzymes.
Organic feeds was also evaluated in chicken to assess any
immunological difference between organic and conventional feeds.
There were basically no difference 1in immunological response

assessed by immunoglobulm.

3. Development of suitable feeding applications of the organic feed
resources to animals.

A. Bio—evaluation of organic feed resources

Representative organic feed resources were selected and their nu
trients contents were analyzed to estimate the i vitro utilizability
of the feed resources. Organic bean curd waste, rice byproducts
and wild Acasia tree leaves were evaluated promising to be used
for all kind of organic animal feed formulation.

12 organic forages and byproducts were employed to evaluate
palatability by Korean native cattle. Organic rice straw was
equivalent to convential rice straw in term of palatability by
Korean  native cattle but organic bean straw and rye

were relatively poor in palatability.



B. Animal feeding studies of organic feeds.

Potential and readily—available organic feed resources were

incorporated to organic animal feed to evaluate feeding values of

the feeds.

Local organic rice straw and TMR were equal to the imported

organic forage in feed intake. This indicates the local organic

forage can be successfully used for organic beef cattle feeding.

The same kind of feeding regimen was also evaluated with organic

dairy cattle. There was also no difference in feed intake between

imported organic forage and local organic TMR.

Two organic formula feeds and one conventional feed, were
employed to compare the feeding value in field—rearing local genuine
breed chicken. The result indicate there were no differences in
feeding value among 2 organic and one conventional feeds.

C. Optimal feeding of organic feeds to organic animal.

Feeding values of organic feeds and organic animal products were

evaluated by organic beef cattle, organic dairy cattle and Korean

native black pigs.

Nutritionally  formulated organic feed incorporating local feed

resources were equivalent to imported organic feed and

sometime  conventional feed in terms of palatability and
performances.

There were no apparent differences in animal products quality

assessed by the currently—known nutrient substances and sensual

characteristics.

IV. Conclusion

Potential local organic feed resources were both chemically and
biologically evaluated with practical animal feeding studies. In addition,
proper processing methods suited to organic principle were tested and
evaluated.

There are sufficient amount and species of local potential organic feed
resources that are capable to meet the demand from organic animal
production in Korea.

Based on the above results and gathered knowledge, we constructed the

data base of local organic feed resources and introduced the computerized

_10_



organic diet formulation system and organic feed processing method for the
organic animal farmers and feed formulators.

We believe the local feed information and diet formulation software for
the organic animal ould be a good help for the Korean organic animal

production.

_11_
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BHek ARE B4 mE JLEA 4] 2 gigte] As WA a(—4C)d BaEg
o, Algel Fuf 2 HAS HY] 93 AriHom &l B AFAAE vHol &
o BA FAAE BEST B BE ARE Jhed U 23lA AR gR
7F gz Al Tk 8 w4E AAsle

32 AT A 72X AFRAIZ & Az
Z AlEE 20 mesh Wiley Mill2 33 & 2A1%
/\1 T

24213F WA F 241

AUk RS AO0.A.C. WH(1991)o 28] HAE(Dry matter), Z3]%(Crude
ash), FA-(Crude fiber), ZA|%(Ether extract), Z@®M & (Crude protein) =
7H8-F A A& (Nitrogen free extract)= =430 7FA4st d$4 FZF(TDN) 3
F> CP, NFE, EE ¥ CF &&= ol&3 371844 (Wardeh,1981; TDN(%) =
—21.9391 + 1.0538(CP%) + 0.9736(NFE%) + 3.0016(EE%) — 0.4590(CF%)) S & Ak
=53l
@oll g~ A

Zol YA (Gross energy)x Bomb Calorimeter(Parr 1261, Parr Instrument

Co, USA)Z o]&3sto] A 519t

(2

riN

) B F7IAEARE Y sl 3 2 QS Ve &

71 bRl ek o= i WY 2 Q1T Vs Hlastil, sl FUAE

o] 5SS adste], 5l f7IAME A 9 Q1T ©@9 7A@ R s A 5E 7t
AE, Korea Organic Materials Review Institute, KOMRI)2] Ay % QA=

= FHeA
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= FrhE FE fF71AEAL ] Data—base -5
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<E 1-3> 32 2 AAD 47AERY A2 2R

5 T 7 (AgHE)
SA AR 1,2, 3,7, 28,29, 5, 12, 15, 16, 19

I 8, 10, 11, 13, 14, 27

FrHHT 21, 24, 31, 22, 23, 38

ExF 30, 35
A= 9

e 17, 18

=S 6, 26, 36

T AT 4
ARSI P =S 32, 33, 34, 37
7R E 20, 39

4. 29 4710849 A8 B4

A7t FRE §7) AaAdel dury

A <H1-4>9F Pk

M

o € #7148 A SU 84 R ATV 9

o] |AAVIES wEeR, oy frAE B B Qe "HE V1R @E=arlE

A 537H4E, Korea Organic Materials Review Institute, KOMRI)$ <% 7]

(1) OMRI(Organic Materials Review Institute) USA
~GARAERS, NAAAE B4 F 68, ARA o8, FAZ BR ALEAR
A%
—nlHe f7lo] AT Sl worel A% A F7147]412 (National
o)} A
= T

Organic Program, NOP)2] 7o #3tst wof
|

I A& EPAZE mofgidle]  =ael A f7]AARE(FOR  ORGANIC
PRODUCTION)©] 2= BAIE & & J=sH 383 A
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(2) IFOAM(International Federation of Organic Agriculture Movements)
—nG (FREOY, Ao, HAER AR, AASH, BA9F 5 A AL
AAR S0 52 neee 71744

—7}aro] Codex 71%% &7] IFOAMS] 7% & F& o

_

&

<E1-4> F71AEANS) AL B4

oy
AlEF Al T B a Z A4} NFE | A% | 38
3 oz 5.82 4.45 1.68 | 38.74V| 281 10.74
5 Ak S 12.25 7.20 1.53 44.85 | 30.09 4.52
= o 7.28 17.10 1.36 39.80 | 21.67 5.46
Z o 8.70 5.44 1.13 28.09 | 48.96 6.91
4 A 11.41 3.63 0.40 25.83 | 41.02 | 14.23
oFE 12.39 - 2.73 - - 11.05
7\ o 8.35 - 1.51 - - 9.18
of 5.1t 11.02 - 1.39 - - 12.12
i
H EF9-Z7] 8.51 — 1.16 - - 22.86
IFuEE7] 9.27 2.89 1.52 25.93 | 3.58 12.52
SHL I B 10.76 | 15.19 1.59 37.28 | 22.22 8.91
S 22.86 | 38.43 11.84 | 22.53 | 6.85 5.65
oz SFg g 11.55 8.38 4.48 71.11 2.32 2.19
- ) 12.92 | 12.02 1.96 69.46 | 2.48 1.77
™ uk 10.40 9.61 0.57 29.28 | 21.73 4.11
- A Fdx 8.01 4.27 1.49 43.50 | 41.92 8.49
X5
E] KA 8.26 8.60 1.14 48.39 | 39.82 8.45
FAIF F 2| K2 9.08 5.10 1.26 36.20 | 37.90 7.84
AR S ul 7 16.29 | 12.48 17.91 | 39.10 | 10.18 9.12
- A= 6.64 14.53 2.08 37.93 | 28.26 6.65
=
A xE 27.84 | 10.47 1.54 35.69 | 33.83 6.61
TH5F o}7}A] o}l 8.19 93.44 444 | 4628 | 11.20 | 6.87
H EAL e 2] 4] 76.10 7.00 1.94 17.30 | 27.41 5.72
Apel g SFTARLEl Al | 68.50 7.34 2.63 10.32 | 24.63 6.46
4 Sdatald el x| 34.88 | 17.38 1.23 8.20 | 34.64 7.47
SRlaaw A EaVN )|
v = | 69.67 7.40 1.62 - 34.79 9.00
2] 4]
7HE5A4t ] ] 43.34 | 4.31 4.69 7.96 3.71 | 2.1527
= H| E 3 52 10.8 16.14 0.57 54.48 | 23.51 3.44
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U AAe] g= {71 7] S5 A S 7 E (Korea  Organic
Halo], ol g dSA=" g H
AxzgptFo] o m FHgth 2 AFoA= @A KOMRI AHES 98 7=
A5 et JIZgTHS Ag A7E FF 45T B, 44 FHoA FHES Fo
o F71FAF 70l ARSI FUIAMEANY S ol&ste] sTlelA HHEAoR
&3 F v F7IAEAY Databases s7Fel Hg3dtalxl gk,
B35 5H 74 E (Korea Organic Materials Review Institute, KOMRI)
o] JAFAI=EIMNE S <a2d1-1>3 o

< OISHA 7= >

AT MTat — =
ERR2 o Q2| SR
SEFIEP JEEEE
|
ASHANE = oprzw
AT S22 HA
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— BNy
AT HAL WA ——| wHE =X
1 (S™EAN
AZHWE  —— REIIS
AgBRl | WINE
1 (SIEFAL
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o= /s M= g

KOMRI

Korea Organic Materials Review Institute

<a¥1-2> 3= f7% A2 H7F AHKOMRI) 231

ul, EyrlE BE {7)1AEAY Y Database

Ul {71 F-EAN R #AE ARE Xt AR EEA 0] o] FolX datags Ab
gt Aok 2 AFoA BHE FrIANEAYS LEete] daAldRT
I} m) g OEH E7HA A ”»‘4 o7 o] g7bed FHetde] AmugIz R

(1) SHFE F7IAEAL S o188 TMR Higd

T RAL O ZA ARE Ths e S FEALS vtE o R AA| sTblA ALt
gko] @O ERE=9 gaoz TMR HiES o] 8319t

A9 AN, Aa AASE 2 AAGGAE R rol dAl §715 s el A

g 4 A= TMR Absdd o & 2833l

=]

AZP AR (TMR) AlZ=9] wf§hel = w53t 2k
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<¥1-5> §7AIEE 0] L3 §7)3 A/ FALE (TMR) 813 €(%)

454 SRS E4:F71(F%) oJ-FokA|
ST 76.67 70.67 71.30
A 15.00 15.00 15.00
-yt 6.67 10.67 10.33
2T 0.50 0.60 0.40
A3 4 1.33 2.33 2.00
LS ety 0.10 0.00 0.20
Abstal 2| & 0.00 0.00 0.00
7] € 0.73 0.73 0.73
# A 100 100 100

<¥1-6> HAAES o]&F A7t AFAMNFAZ(TMR) 134 (%)

g ity B EFFl v o]
TR |2 | Seg | ads) | wam | O g T g
247 | 200 | 21.0 | 200 | 175 10.0 1.0 05 8.0
O]
] 200 | 355 | 15.0 | 10.0 10.0 1.0 05 8.0
H]-8-3
];ﬁ 200 | 425 | 13.0 | 13.0 - 1.0 0.5 10.0
(71 wgrts e Ats A= ok k9 H A9 27} TMR wigH] &8
WAS AREAY QeeTRS FARNAe] ARAGEES oD 47
3k wjgu)o] o] Aste] YERE TMR AFEH|E o= th&3} 72t}
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<E1-7> 5 WA AFDAE 72

A ¢
T $AA7] A &57] 297 ZAER7]
FE 7]
943 4~8 9~14 15~24 —
A% (kg) 73~162 162~273 273~434 350~400 400~ 450
<¥1-8> FA2z] $F TMR Iy
B AAbE B E(%) TMR 20J% (k)
87%F(kg)
P o | H == B
2; D Tlagle | ® 9 wlg kil T
= CP| D = = AE
M N A} ) 1} A ) LA DM | CP D
g0 g N
|4 | 27 ] 04 | 2.1 | 71. | 10. ~ o |14 2509 2.76 | 0.41 | 2.16
A7) | 65 | 11 | 64 | 8 7 6 5 1 4
A | 53] 05 | 33| 27. 15. | 55. 5.33 | 0.50 | 3.33
1.8 - - 9.904
Z7] | 32 | 04 | 36 | 3 1 8 2 4 6
29 [ 68|05 | 41|19 | 05 | 15.] 64. | 14.26 | 6.88 | 0.59 | 4.19
A7) | 88 | 96 | 92 | 7 ' 4 4 2 8 6 2
X
o | 8607|5119 22. | 56. | 16.29 | 8.62 | 0.75 | 5.12
¥ 5 - 1.2 -
21 | 56 | 20 | 6 4 8 2 1 6 0
7]
Al
oo | 73|06 | 36 30. | 63. | 14.90 | 7.30 | 0.67 | 3.67
2.3 2.8 | — 3.1 -
00 | 77 | 70 2 9 9 0 7 0
7]
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<E1-9> S5FAILEA] HF TMR Hi3H]

gL o _
YLEAE T (D) TMR F9%F(kg)
87 (kg)
A3 T u] | H] 9 . 5 AEd
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_ 0.04 | — - 5.657
Z71 | 77 | 61 9 3 1 2 7 1 9
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A a 200 11.82 88.18 9.8 7235 318000 2620.00 B85 66 1082 011 0.0
S5 TAtgelE [m] 130 T4.80 25.20 2.5 1651 7000 60000 080 &OF 157
HEIE] ] 160 13.30 BET0  14.30 7072 303000 280000 280 280 130 0.0 L0
Ex [m] 250 1.00 35,00 .00
ST S AEls Badr s = @ 2 SRS PY jan| = =arat
O zZRIIS dIPstoq BddrlE Y 95 FHolA TMR #igelE 3HaLs
o) :l;zioﬂ ol - 3}0151 :}cq gle]l o cq } s } <:}l: e} = =}cq ]
T e =T Hrae= }\\jF‘HO ra =2 ALgslaiz)l e YR E an R
712 =3 o 9= widn] AAke ZEleit)
= =2 71 v . AR H = =2 T u .

¢ AREHE S mdb) - W2 AT ¥ AR (E A mdb) — [HIEH] A

DZE 23 WEMEE 22 LLE 20 HEMER =ZSZ(H

&= = @luﬂma m:|u\s$ -] e s A Ol(E @luum}a MEH:IHI%$ ;l uu@%rtkg):lm_ H ETH| A A
CEE 2o Ex

=== it “J/kg

oA 2

yZmAL %éuﬁu 24,2

EAE EAE 6,681 0.0 B.EBI 1293 1501
H|EFDIE IHH H|EFDIE I

A 3|4 A 3]

[CET o =

FELT HEE

LT ECT

Ep 4|

S5 e

e e

E|

&= 3

Y4y == sr | oH | = = =

ShEE | kgt shEt | et
S E(%) 1 @ 12,015
HE(%) i @ 87.985

gt 16.000 12,669 14.091 -0.628 T E (%) 13 16 &8 16.000 12,669 14.091

TDN(%) 67 70 8tgt G000 BE.OI2 67.347 3439 TON(%) E7 70 &kgb  BRO00 BEO1Z 67347
DEtkcal/ka) 0 @ 2,930,490 DE(keal/ka) i @ 2,930,430
ME(kcal/ks) 0 @ 2,536,055 ME(kcal/ka) i @ 2,536,055
TR (%) 0 @ 2,480 TR (%) i @ 4,480
ZHFI%) 0 @ 12,429 Zdwi%) 0 E 12,429
ZEE (%) 0 ™ 7.530 TEE (%) 1] ] 7.530
Za(%) 0 @ 0.593 &%) 1] ] 0,539
21(%) 0 @ 0.315 21(%) i ) 0.316
MDF{%) 0 @ 33.399 MDF(%) o «© 33399
ADF(%) 0 ™ 15.064 ADF(%) 0 e 15,064

@ WAL el AAS-E A8, AA
§- TMR ®ignlE zHarste] 7+ 9
gk, det7hE 28 ste] wigkH| gl Bt o
SAFH( %) AT
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ARAEAA L BERAS AGHAE oh ik tha, 2R Abge MnB
ozwt oAl 2 HelM ST 5 Atk

@ Aol ol meEel HAWME Bolv), me] A27], o[ A7), ¥l %
27 W B A=)k e P9t dwHoR FPuofA: o itk vhe, o
A EE HAE QNS BHoE AL hEe A% BAANE fiste] B8
P AenA FYSVLEANYLY Er Q37w AQet Aol dald
o)% £ 4 AUtk

® Aol FARLI ABHA YAPEY FAE SAste] Beld AAE @

AR ASPEA A A% WE3Y AZEAVIFAE, U5 (D FAh 2
Q

A F HEe BAVE RAHE FAMEE S dg 21 <%
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A2 A Fo BE FURAEAYY AlETH WS

60C)olA 72417 1x ¥ 20 mesh Wiley
MillZ #33F & 2ApgAo] 54 s 3ol A Ao A 24417 W] & F41519]
t}. Dry matter(DM), CP(TN X 6.25), ether extract(EE)e} Zol|1A](Gross
energy)> Bomb Calorimeter(Parr 1261, Parr Instrument Co, USA)E o]&
A.0.A.C.(1990)¢] gRiel uhe} EA38k3lem, NDF, ADF= Van Soest 5(1991)
of W] wet #4139l Organic matter(OM)& 100914 AshE w zho = 3}
%31, hemicelluloset= NDFol|A ADFE w Zrto= 33tk T3 Non—fibrous
carbohydrate(NFC)+= 100—(NDF% + CP% + EE% + Crude ash%)®] 29
ojal agie,
(2) o=t £
AR EFEAAYHEEENSH, 2001)9 ofreql FAHE o] &5ko] Aol
otk Aspartic acid, Threonine, Serine, Glutamic acid, Glycine, Alanine,
Valine, Isoleucine, Leucine, Ttrosine, Phenylalanine, Lysine, Histidine,
Arginine®} 338hf o} :=Akel Cystine, MethionineZS #4138} t}.
(3) GC &4
3ukA ] ERaF(Volatile  Fatty  Acid;  VFA)S 73 =wE 189
(Shimadzu GC—17A, Japan)E ©|&3slo] ZHsI¥TE AAY= Alm9 AFH7
25% Phosphoric acid& 5:1 H]l&= & Z83te] 3023 AAAH 2™, 3,000rpm
o2 1087 AT F FsAs AFH, 200 SAHAZIA Bagsto] VFA
Aol o] &3t ol EAZHAOREE Valcoband(Capillary GC  Columns)
30m X 0.25 mm X 0.25 gm columnEs H238}al, Injector, Column %
Detector =%+ ZHZ} 230, 100 ¥ 230C= AE3F o™, Column temperature
programming+= w4 8CE FXst== Y. &3t dF7F2~(Carrier gas; He)
o] fdee Hod 7mlE 93, F42¢ AL FAdHFEES 15ml=E, Split ration
1:32.%, Sample FYH2 1ul = sk}
(4) R4y =4

Chen so] AHEE WHo= AR l1gol T/ 26mle HI vt vl &%F
< 7% polyethylene A2 #el ©HATh Volex mixer® 137F 412 o A=
oM 1AIZE FASET7E 12,000 X goll A 1523 AAdEelste] 4TS e
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Fadold dAEHdE ANE AKA 158 ¢ =71E AAR ¥ FAE A
th o]Z S tA Hdxste] RS F5¢ dHY TFY dx FHH] Aolg B
FHow Autaslth
(5) pH =74
A S 47 10g AEE FH&l S/ 90mls ¥ U 75,000rpm o
2 #AA 7)1 pH—meter (PHM93, reference pH Meter)S o]-83Fo] #4151t}

W
—
[0/}
[o
ﬁv{
0
_?ﬁ
ol
N

S A3 T =H4 20mlE 7Fstedl 0.1N HCIS AA7](716
DMS Titrino, Metrohm Co.)& ©]-&3dt> pHE 4.0 A3 F, 0.IN NaOHE
pH 6.00] = w7xe] 0.IN NaOH A8%FS ZAHslo] Ago] g
milliequivalent® 3H3ksle] 31 tH(Playne® McDonald 1966).

2) F7IAR dEel mE {714 A Jhedw i
(1) AESA A7 v
AESHA g falA & 2-19 A= BES oF 3~5am= AlE
E2 8G9} Pichia anomala ST, Galactamyces sp. 59 (1.0 X 10"Vctu)g 5= 0]
Folxl AFES o8 0.2% Ao, FAkd WA= AAdER A ojuSte
2 0.2% (Lactobacilus Plantarum, 1.8< 10° cfu) Ay AME AHA] T °ok
S FR37] oEy A¥gA BMzAoz uld 7 0.08mme HdWd ol
Packing Machine(Magic seal)ol 2J38] <471 Aej7} Tc’rxlﬂ‘:i stalom, 12t
Aoz 7|ef 3 9 AYE SHA @hoenz 72A7F F<t =X A 2
0Co A B 3t}
(2) A=A A Az H7t
7t pHS 7
AETA AZE AR AEY pHE FAsH7] f8lA & ¢F 150gs FHs)
o] 500mle] Enjo]#A &

<
1__—’__

|y EEREE Y
oA 2407k AR O, FES A 7] Aske] 6N Ao Tl F
Atk F2& A3 F] Aste] 6A3F HHoR Exel FUL 2443 F B K

meter (PHM93, reference pH Meter)=® =43} t}.
g, gxe =
ANFE 1ges AFS §F FHST 20mlE 7Fste] 0.1IN HCIE A 7](716
DMS Titrino, Metrohm Co.)E ©°]&3}o] pHE 4.02 FA3 % 0.1N NaOHZ=
pH 6.00] =  w7x]2] 0.IN NaOH 283 =43t Alzd o
milliequivalent2 2H3Fste] -39t} (Playne®} McDonald 1966 ).
oh FstEnd S o] &5k AEETA AP A5 WA 54
AESHA A Alse] EHe WI; % Ee dae] A ogh 1w
Ao il M wEety] fete] HAfsiglon, EHlE AJRE petri disholl =8 ¥

-
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"] 7 (Orion OSH—1, FSUALF2A3]A}) <]
E A7F "gA4d 7HEHC-7070 Wide
| microscope adaptor® 172 7hvE}e]
HH‘EE TR S g % /\139] SA4AQ xWe st ARzl 29 § Bt

gh A 2 dEYole) A SH(FESE & 24 FH )
AETA A Alme] TaFds Ak 9t AHdElA 150gS # 3t
o] 500mle] EH]o]A €i 300mle] THTE v$ o vIE Ha W U
ANA 24A17F WA oM, FES 4H3F] 7] f8te] 6A1%F (HHoR S50 F
ATE 24A17F & A E AMLEAE G T 45 TrotAlR Al & oA E
Y5 FENE Yo Byt FAld o] &3t

3) 7FEWyel g Alw A 5
(1) 7F& A7 =9
KAHL AMANDUS KHAL HAMBURG, Gemmany AFe] Press 14—175

>
fol
H
o
N
N

43 pellet 4871712 ol &3te] A3 gAsAon, FF o B g 4
ESAL ol gate] 4AF 71 ARet AReH A 1Y 4F ARE Hm ¥
Ha Ao, TMR 459 AR WExs 44 gs Axs AR5 71ee A
A ARl olE wa BAL @ Aot
(2) 743 Ael Ane] AR AR FHEY Bt

e ALE ARe] JLRE, FAY 24 5o BAUWe Ay 13
Aee] #A3} gow, AT AH AZ £2AY] B AAWA dgD 2A
ARe v F ke A4A AR aew dlad A7Hew Bl kojde
2 Qsteld WAl b2 AR A Ame PARAR W 4T 5 de @
B ghele] GC AT AuREC] @elA ol &l o glon], Yuets
A2 ARe] F7b A % wek AW $A B4 Q4 Fol Ao

4) F-& F7IAEAL S EFAE bl i
(D) A4, =94 Ao &3 ¥
AEetd AE e A RS oF 25-6emzE AE3 T 40gE A3l

polyethylene bagell @Eth S 60%2 e & FHo] 213 S4iEE 1
Az B9 =k Al =9 novozymesoﬂfﬂ TJ3 &4 cellulaseE 0, 4, 8, 16
unit/g A sle] 7 AEHE B s T 37CoA 21¢¥ &<t incubationdtt}. Y

‘361—14 ﬂg]g} %g};ﬂ ﬂﬁ]«] EEL HO]—EHQ. /\]E’ gl 2.
Aeslo] vAd Yol FES 60%E WiErh 1A IHE¢E FiHo] =EF] S4HA

3k —.4 1eve°ﬂ HdolA SRS U= "otk 121CoA 5, 10, 16 &< 5

A= 3 5 FE3] A% T @A cellulaseE 0, 4, 8, 16 unit/g g5t 714+
B2 qh5o] & § 37CoA 2149 &< incubation$Hrt.
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(2) BESH, =24 A T U A5 #H7}
7}. Water soluble carbohydrate =%
Azt A 4% A® 50mg Fske] 15ml palcom tubeol] ol 5
F 10mlE ¥ail 157 st #5 EAA 3W FEF3%E. 50ml volumetric flask
o] FZ&NML Whatman Nol paper® AE & FAS Wit F=E=N 1mlel 5%
phenol 1mlS ¥ il 2% Fo Sulfuric acid 5mlE Y il vortexing 3Ft}h. 25—-30TC
water bathol] Yo A& <tA3}l A]Z] ¥ 490nm Spectrophotometer® =743}
=3
L. pH 54
Aestd, =44 Ads 3 Alge pHE SA4sH7] fl8A Incubationo] &
g A5 E2HFE 1199 HEE Wi 308E¢F shaking 3 S pH meter”]
(PHMO3, reference pH Meter)® pHE A3} ).
t}. NDF, ADF, ADL 54
AESHA  E#A AgE 3 A]E9 Neutral detergent(NDF), Acid
detergent fiber(ADF), Acid detergent lignin(ADL)2 Goering % Van
Soest(1970) WHo = ®AETE. Hemicellulosei= NDF9}F ADFS] =loll 2] afA
T8kl e, Celluloses= ADF$F ADL®] Zpol faf Alqtakqit.
2}, In vitro True Digestibility &%
Azxsto] A g AlE 0.5ge ATERNI WY AE o] &5lo] heating
I} agitations A|7]HA 7]z HoZ 39TCo|A 48A7F incubation dFT}E. In
vitro true digestibility:™ Neutral datergent fiber(NDF) #2153} =< s},

5) &3FA A % cellulose—protein matrix AFEAFL Q] H3}etE7]<4 7t
(1) aLoFat, 43 ﬁﬂ H| x| dhe] Y sletE 713

o4 FRIPANA FoA ARE ARl Axs

LI o]

AL, LA AR e 20% 2R 202 M stdel 4g
AgEgieh @ola g
&

7}. SDF, IDF &4 (24] ﬁﬁﬂ v)
or=Ald 3k ] x]4¥ke] soluble dietry fiber(SDF)$} Insoluble dietry fiber(IDF)+-
S 37] YA Megazyme Total Dietry Fiber(TDF) kitE F-uisle] AOAC
ol wel BAe FAgFolth AH 1g& FFEte] 500ml tall beakero] Hir
MES—TRIS buffer 40mlS Y il a—amylase, protease, amyloglucosidaseE <=
Aoz Wil 4skAlZl § Filtration @Al whet filterst A8 SDF 4],
filter crucibleol] #2732 IDF 42 433t}

H
S|
ol
ks
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t}. In vitro digestibility 4

=Yg vH ke AstE #4S et A AlR1gS %] 100ml
ArzZEZ et~ T Wil 0.1M phosphate buffer, 0.2M HCI, pepsin €S Y1
39Co| A 6A]7tE<E wHkste vkttt 6A17F & 0.2M phosphate buffer®}
0.6M NaOH 1#]3l pancreating ¥ §& 39TCo|A 18A17F wytals vl Fals
20% sulphosalicylic acidE Y1l A3}5 A 9%% Gl ES A AT celite7}
So]9 & filter crucibleo] A|EZ filtering 3F & Y& FoJES AXANNZE
AOAC el wef =AM S akgltt

k. WAL, WSI #4]

A=A Az 9] Water solubility(WSI)®F water absorption indices+=
Anderson, Conway, Pfeifer®} Griffin(1969) HH-S A3l EA 31T A=
sample mill= &35t 0.5g A F3s = centrifuge tubedl ‘:‘0} S35 10ml
gojFdek. v 5&Emkeh shaking FHA 30&S WA FF - 1800xg, 15%
ot centrifuge 3l A=9MS aluminum panol] ¥o] 105Ceo|A Ax3d & A
=75kt

2}, FAPA A& 1] 7 (Scanning electron microscope) 243

A5 vA k=R P AR EAWATERE v Bt 30mesh AE
E31ek 33k ) x2S jon coaterE= AFE3}e] gold coatingdt A|HE FALAAE
17 (JEOL JSM—5410) 0.2 4313t}

L

U oot o

il
1

5}%’\4 %’Lﬂ% Agst7] A AEE ¢F 2em~6ecm=E AIES & 7F 20
jc]%kﬂoi polyethylene bagol HEth FE& 60%%2 %3 %
I s

141

5 gt Abalel
o2t 02%, 29 ARG BAMHE W] F F Lo 3740
g] =]

0Q

o

°E!

AAA A

i3 Mr o

o
e dlo ok

Z1
=
3
g

=

(2) Aggd 2 71548 S3& g F7IAES] Hot
7h A=A A T 54
ZF A friH e AEA Tirs HUbe
stk MAE A= 2.0X10"cfu/go 2 A %30
8X10°e.2 Hrlstdct. #5454 72F 71ZPEE sample 3g& AFAT ] =
ok BE AY AAE Hddk HER ARSI o ZF sample 3go A FH 5
27mle] H¥ 1% peptone solutions FH7Fste] 10w 3]Aste] 1mlAl 3 s o
10%, 10°, 10%, 10°, 10°, 107, 10°% 10°0.& 10W] AlGs] A& Alg3te] 84 F o
A countingS 2 A5t}
Lactobaillus™= DIFCOAFS] Lactobaillus MRS BROTH #jA]E o]&3lo] F

o

l

< 7t 71@% i Pﬁi‘r%
° i=Xe] n

o
ol o M
o Mo o

rlo
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3 2 1FE AEZ 3754 72A17F 8 kel o).
AN Wk & colonyHAS  FHelstar 20~20071¢] colony F& <A
H-& B ATE SAS

il

A]

9] colonyZE countingste] w|AY

AaA AelE 3 Algel pHE =743H7] 184 Incubatione] &% A&}
SHTE 1199 HE=E Yu lﬁlﬁ%‘ﬂ' shaking 3+ ™Y pH meter”] (PHM93,
reference pH Meter) 2 pHE 5743}t

t}. NDF, ADF, ADL &4

A HEgES 3 A)59 Neutral detergent(NDF), Acid detergent
fiber(ADF)+ Goering % Van Soest(1970) W o=w EX319 . Hemicellulose
T NDF9} ADFe] Aol a4 -3sk3ict.
ok A AR SH
A A A& g A5dA 30gE AMFH st ZH]o]ACd Yo SHF270mlS
24Xt FEato] 104 34 H FEqS 4°ColA 4000RPMO.= 25-5¢F €
2] & —20ColA FAANZA B#Aste] VFA 240 o] &3ttt oju] Bz
oR = Valcoband(Capillary GC Columns) 30m X< 0.25 mm X 0.25
columnE H#3+¢ a1, Injector, Column % Detector 2<%+ Z+ZF 230, 100 %
230C= ’SLE‘O}“OU% Column temperature programming+= +4 8CE X3

2 ). w3k AF7A(Carrier gas; He)ol FUHEHS 2 TmlE ¥, F
2%t A FYES 15ml=, Split rationS 1:32. %, Sample =Y HFS 1ul = 3
th3 g AAk(Volatile  Fatty  Acid; VFA)2  7h~32wE 18 9] (Shimadzu
GC—17A, Japan)E ©|-&sto A5kt

nh, St Uole] A4 5A
AeAl A s & A 8EAdA 30gE AMFEA En8]o]ACd Yol F/HF270gs

AL o> dn
o Mz I

1Sk 2447& FZ3to] 108 FAE FENAE 4°Co| A 4000RPMO.E 258-%<¢F ¢
AR 3 g Aa]Sol 2H A LACHATAN] Qnik chem 850022 =A3}9t},

7) Agx EAE AT
(1o Abofzo] At
o Atekz JAF, AAEE AASH, ARE 7HAAL 309 &< slige TR

AFE EF A271(60T)ddA 7243 x5 20 mesh Wiley Mill2 &2
st o ZApgido]l EX] Re oA A2ddA 24A1ZF WA & FAESIYE Dry
matter(DM), CP(TNX 6.25), ether extract(EE)®} &YX (Gross energy)i=
Bomb  Calorimeter(Parr 1261, Parr  Instrument Co, USA)E ©o]&
A.0.A.C.(1990)9] ol me}t 248k, NDF, ADF+= Van Soest 5(1991)
o] Wio] wa} EA135FtE. Organic matter(OM)+:= 100914 AshE Wl ko= 3}
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3L, hemicellulosex> NDFollA ADFE wl Fro = 3Ftl. =3 Non—fibrous
carbohydrate(NFC)+ 100—(NDF% + CP% + EE% + Crude ash%)¢] &9l
o3 3kl

8) fr7] AFAY BE F32 7|& ML
(1) BoA gAAT
Y- UWAdS3 7l NS f8lA 538 s EgoA 4 F71AAA

2o REEAZ pozolland 714492 Hrlsdon, AFAE Liisnaol A 1+
5 P A RS HEek . 72 ATl pozollan®t R7] Al EHE 2%
A7) sielen, A&F7F Eo7HA &+ AT 77 AR 22 FY SHT
2 Hrbekth mAES 1.0X1070] HA wgedon, zF Ao yaA
sample 3gS AFH 3l A=, 85°C, 130°ColA 10t A2l & HrlsiloH,
Wikd 7= sample 3gs AFA St HatEl HCL(pH 2.5) #8994 27mlF7}s)
o] 304, 1AIZE, 3AIRbERE A5 SA st WA H7HA] dix=+& HCLY 2
oo ZHFRE o Ao w AHe T Ay Hrbskoddt

(2) §7] AHAY yg-Urrd 7t
bW A F 295 S3
Zt Aears AGIANYE ARgste] 34 5 @A countingS A A8t
% % 24 A plate count agar BjXE o] &3l FY HPWHo R HFE
F 37°Coll A 7271t B vkl
AL Mg F colonyF S BRIt 20~200719] colony Fr& £AHE AW

8] A1) &2] colonyE countingsld] PAE #4E S48 TH

(3) LaAtse] Pt
7V T 573
g T 9t e WHo R FH4E SAHSY
L. pH=A
o 2=3A
Digi—Sense®AF9] DuallogR® Thermoccouple ThermometerE ©]-83}¢]
59, 109, 15 7|32 25 5433l

9) F7IAETA7E - Al FAEAA Y Y immunoglobulin®] F%

o
o
oF Fo] T BT 52HE Ny AT

_1
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I R L CIRELEEE

F 2-2. AP AR T

i ANEHS AZy 19 T (%)

1 =g 53.26

2 AR A i 67.22

3 Akt 62.27

4 A=Y 61.21

5 A ukl z) i 61.88

Qs 6 T"rj&ﬁ 60.00

7 b2 o] ki A OEE’_ 65.77

8 A 63.10

9 L OEE 64.39

10 Akt 58.11

11 N A 69.97

12 TRLEs AT 58.38

13 T g 54.33

Apobz 14 1 2] A 0;?;1,1 58.06

15 AR 54.31

16 Shs 1 2] 5 A 73.78

17 4] 56.55

T 18 o}7FA] o} ar 65.24

19 A 53.71

AEsH AYS YJea 71& 55} 4]

3~83 .

A9 phe} A
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pH

6.63
6.43
6.50
6.46
6.83
7.32
6.88
pH
5.99
7.27
6.07
8.54
6.17
6.95
5.97
6.07
6.33
pH
7.25
6.81
6.57
6.84
7.18
pH
6.53
6.58
6.27
6.41
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X 2-7. FHAR S AY

AlZHE A5 pH
4 o} 7} A o} 6.05
6 HIF 6.01
¥ 2—8. Atofxz ph B4
AlZHE A5 pH
9 HEZA) 7.03
26 Arokx 7.23
AETH AHE AX AZ9 F2 H7ME Yeldg7] #1814 Weissbach 2
Laube(1964)7} AE3#I pheote] AaAAAE o] &35te] AAS 7|+#Qd #F 2-9=
Aaste] 1 A9 x 2-107 o] YER

o s T v aA
AETF (%) s u = = 3
15 4.0 7F4] 4.1~4.3 4.4 o|AF
20 4.1 7HA 4.2~44 4.5 o]t
25 4.2 7}A] 4.3~4.6 4.7 o]A+
30 4.3 7}X] 4.4~438 4.9 o)X+
35 4.5 7FA] 4.6~5.2 5.3 o]
40 4.7 7FA 4.8~5.9 6.0 o]+
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AlEH S Al Ew By (g H0/g)

9 125 A 3.57

26 Abokz 5.28
SsH AR F8A grstee] FFI AR vdo] e, 84 d
st o] o] agtl wel @FY Eg volxivia waskglon, ApdeAE=
pH 4~6 W9 WollA deths S350 Ao o we} 4579 g
gow FRHETL vl EF Virtanen(1947)°l 2l8tW 2% 5529 W=
Abd A Azl o] Tad aioln, ojAE SAToRM Atde X9 F7]4
of g ol tias & F vk AdeH e &5 EI pHet wdo] flo
{714k gl whe) S wevh g d o] deldvs A2 7S] At
& W W pHe| o] &olsttk= AL ofwlstH, wEele] AR FA

of Z2& acle] & & Qv F o7l e old Azl Ak (pH) W3}

A
& Tttt =, AdEo] W 22 ko] ko] EAlE e Az AbwTE 2 vt
27| wiitel Qbdg HEo] S e ARE I v 4] FETE oVt 1
L FToRE v EiMe o @2 Aol dasta, o B Abol
v FHHoE ¢ B WSC7F 2aRHEZ Al Ao A& vlgh]

St eath. kF o] AW gFHo] W& Alxe) H]|slo] 28] o]ife] WSC7F AR
Hojof st} fEEe Alx F9] #7|4F(malic, succinic, malonic and glyceric
acid) wiitol™, daHAeA olfgt F7]AES vtEgofel o) FajEol Bt
7Fek $bEAAE 7 Ate g2 diAE Al Ent o] Al AlES Atz &%

)
X
us)
I
i)
o
rob
2

B W

S 2~4

ol S7F A7l d]leln, e R ARl A 9] fFH S SV AlYIE 9 &
geh M FakE ARdEAR e o] ¥ etk o AR g
°of &, o= MEe ARE Wi A7=H o @2 Ate] et s 9w
et dubHoR Wabe e 6~8%° WSC W glow FEsht Fake Hx
g 10~12%°] WSC7F glojof A2l x|7t ft). & ghg2o] vhd HEE> = 4~
6% WSC "+ gloj& F& AMdEA Bas 7ded & 3ok dybs iE 2-18~
19o]t}. AW kg SASh WA 2d A Aol wE depd
glom guHeds & o Av S Alse] pHE 0.1 el=d 283 fate] go
= WA NaOH AAFo R FAjshz Wil stk & 2-109 Ay

H
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¥ 2-22. s|FF2o UdwrAE DM-basis(%)

A | e |2eld | 2AY | 232 | 2a i ol | ]

93.44 22.07 1.52 29.31 1.08 0.53 3793.61

o
-

Anksl x| 94.85 15.13 1.60 30.40 3.88 0.30 4423.61
4y 94.68 8.381 1.60 44.79 1.74 0.3 3919.30

x 90.34 15.15 1.74 19.05 1.71 0.23 2857.63
2= | 93.19 11.51 2.99 49.08 0.88 0.60 3655.76

I}z 87.75 33.07 1.54 23.74 0.52 0.54 2949.09

27kA ]| 3.84 37.95 7.81 50.41 17.26 0.35 2902.20

¥ 2-23. 2T ol A A A

wbe] Wy Qw34 [ % [ waE | a9
Aspartic acid | 0.59 3.95 3.22 0.00 0.92 0.96 0.00
Threonine 0.88 1.86 0.88 0.00 0.74 0.98 0.00
Serine 1.01 1.06 1.21 0.00 0.73 1.05 0.72
Glutamic acid | 1.83 3.39 1.58 1.01 1.39 2.26 1.76
Glycine 2.65 1.11 0.80 0.00 0.71 0.72 0.00
Alanine 1.45 1.77 0.79 0.00 0.00 0.78 0.00
Valine 0.83 0.66 0.55 0.47 0.41 0.47 0.93
[soleucine 0.93 0.57 0.34 0.00 0.28 0.31 0.26
Leucine 1.21 1.32 0.63 0.77 0.55 0.62 1.83
Tyrosine 1.80 0.30 0.14 0.49 0.45 0.44 0.65
Phenylalanine 0.85 0.58 0.63 0.45 0.61 1.01
Lysine 1.10 0.63 0.38 0.32 0.11 0.09 0.51
Histidine 0.40 2.95 0.68 3.05 0.55 1.87 4.61
Arginine 1.27 2.04 1.19 0.00 0.84 0.73 0.00
Cystine 0.74 0.09 0.26 0.13 0.09 0.16 0.11
Methionine 0.32 0.32 0.37 0.30 0.40 0.44
Proline 1.03 1.52 0.67 1.76 0.00 0.67 3.28

w7HA AR AR AskE S f13E of2] THA el AT

299 =4, 354 Ag B BEAES ARgo] I tiEAQ W

Atk & ATolM e 771 2ARRALS FRete] 2 o8 S SXANAST e
H o

H=

_72_



G wsE Sud B4L APsch dre E 2-243) g}
B, 224 Aol WE FeARHEe PAARE Gadeld e F7)
% wgdon, EazA BRAUNE AN dE SRRl 27
e ARe ngth MYPIIRE QolAsE FeARFHE o Fas
E 2-24. AR, Bed Aele WSC R4 AT}
Hj 7] 3k
A= 2] (unit)
1 F 2 F 3 T
0 1.44 1.34 1.25
) 4 1.41 1.26 1.31
arA g
8 1.52 1.32 1.30
16 1.92 1.60 1.40
aa 0 1.42 1.42 1.39
=2} 2 4 2.13 2.15 1.98
(121°C,5% 8 2.13 2.47 2.18
) 16 2.18 2.23 2.08
Exv 514
Y 0 2.01 1.97 1.96
=2} 2] 4 2.10 2.32 2.10
(121C,10 8 2.29 2.43 2.36
)=]
) 16 2.35 9211 9.29
Y 0 2.00 1.76 1.79
=217 4 2.37 1.91 1.70
(121C.15 8 2.54 2.30 2.09
)=]
= 16 2.55 2.62 2.39
Ean wge] AEstd, 24 Ao Fwsh Aol e pH WaE <z
A& Agatlch. A3t # 2-259F 2
et ZgF 2@ Wz pH Wals xgo wE Aol A Holx 2ok=
gl °]= Ren et al. (2006)°] &4 A3t corn stovere}t A 2dFA] %2 corn
stover?] pHE vlal 39S wf A A FZdA 7Fasts ATS Btk d72
shohe e AnE w9, Wit FAESE pHE daste 39S
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¥ 2-25. AESH, 584 A8 B pH #4439

Hj F7] 7k
A= 2] (unit)
1 = 9 = 3 =
0 511 413 4.05
] 4 5.23 4.20 412
iy
8 5.7 417 411
16 5.14 4.01 4.01
an 0 5.79 4.66 4.35
=247 4 4.67 4.56 410
(121C5%[ 3 4.56 4.64 4.10
) 16 6.24 4.61 4.28
Eav ¥z
52 0 6.07 4.94 4.91
=247 4 4.60 4.65 4.24
(1217C,10 8 4.63 4.63 4.28
=]
) 16 5.94 1.65 4.70
52 0 5.80 5.37 5.27
=217 4 5.97 5.51 5.05
(121°C.15 8 5.69 5.61 4.08
=]
) 16 5.69 5.51 4.92

Eav] 949 A, B4 qele) Grsh Ae] wE NDF ¥sHE S
e Adsterh Ass ® 2-269 2ok
) e

514 £ NDFe] 244%e aaddd he e ugle
B, GaFA BEAUAAE FAAT BE Aol Holx gom wjrIrol
FNASs gass 4L By,

3E2-26. BETH, 294 A H4e NDF #2443

Hj F7] 7k
A= 2] (unit)
1 F 2 F 3 F
0 61.66 62.00 62.09
Eav Wz | ahAHY 4 62.34 60.27 61.39
8 58.99 55.74 61.19




16 52.24 54.10 54.08
- 0 67.04 66.37 66.26
8.4
=217 4 58.13 57.14 59.74
(121C,5% 8 55.86 54.43 56.41
) 16 59.42 56.13 58.79
ey 0 60.97 62.05 64.46
Z2}12] ) 4 59.49 56.74 61.32
(1217C,10 8 57.28 57.14 59.81
i=]
- 16 57.54 59.22 58.77
G 0 65.25 64.52 62.31
Z2}12] 2 4 60.50 61.44 61.25
(121C,15 8 57.85 57.64 56.86
=]
- 16 55.42 55.22 52.68
Eaw gle] AEsHY B4 Ao Axel Altel] mE ADF WstE daix)
S Al A= # 2-279F £t
AEsHA  Ee A A glo] wE NDF 423} npzl7iA &2 ADFe] A A3:= &
A e AE Helow, aihSA HEIA A= FAAIZ ] uhE x}o]
= Holx] gom w77kl SMEFE HAhSe 4TS BT

ke

2-27. AESA, E94 A2 H4e ADF 4143

vl 713k
A= 2] (unit)

15 2 - 3 T
0 40.48 40.31 40.75
] 4 42.52 39.34 39.15

a2
8 39.30 38.05 38.29
16 35.85 35.23 35.65
wan gle 0 44.09 44.37 43.29

[aa,

_ 4 36.90 37.46 37.77

S A
(121C5% 8 36.46 33.90 37.12
) 16 35.33 36.37 37.06
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an 0 40.03 39.36 41.60
=247 4 38.89 35.73 38.66
(121C,10| g 37.45 35.54 37.68
) 16 37.79 37.27 39.87
an 0 40.26 41.26 41.89
=247 4 39.38 38.70 41.28
(121C,15| 3 35.83 38.18 38.03
) 16 33.92 35.09 34.75
Ean) RAe] B, BeA A sl Al whE ADL WEE otuz
TS Akl A3 ® 2-289F 2
AT, B84 Ao mE ADLY #AZ %= aaAgd mE A HIo
W, BaEA BYALIAE SNl Be Aol melx ghon uokrIgkol
SRS s 4TS At AT RS AW o 7200 TEE A
o Agee] we AQe ABethuy wE Amst Q4] BARA 2 Ao
2 At Bg 24 A o4 meste] Adsor & Aoz Amdth
& 2-28. A=A, =214 Al v ADL 2443
i F71 7k
= 212 (unit)
1+ 2 - 3 T
0 9.74 10.11 8.95
4 9.19 10.74 10.44
aAAg
8 8.52 10.13 11.45
16 8.54 7.74 9.52
52 0 9.43 9.00 10.53
=215 7) 4 10.40 8.25 9.21
(121C 5% g 10.30 10.05 8.40
) 16 7.42 11.19 8.86
- 0 9.66 9.95 10.70
B 4 8.09 9.10 9.83
(121C,10| 8 8.02 9.00 9.23
) 16 7.70 10.64 9.79
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ak,
A 2
(121C,15

)

0 12.34 10.11 11.29
4 9.17 8.46 10.87
8 9.67 10.47 9.86
16 8.89 10.04 8.86

Exun WA AMESH EgA AHgo AEe A7t wE Hemicellulose ¥ 3}
£ ¢31x NDFe} ADFS] zfolE A3 % 2-290 YEMIITH
J

AESA E2]4 7o wE Hemicellulose 3L @A g wE AAE HY
o, G4 AN SAAT mE zlole Holx] gom 5] F
A7 1584 E4A8 Awet vyt wat 7asks A3 B

¥ 2-29. AESHH, 5214 2] W22 Hemicellulose(NDF—ADF)

Hlj 7] 3¢
A= 2] (unit)
1+ 2 F 3 F
0 91.18 91.69 91.34
] 4 19.82 920.93 99.24
Eeabs e
8 19.69 17.69 92.90
16 16.39 18.87 18.43
52 0 92.95 92.00 92.97
=214 7] 4 91.23 19.68 91.97
(121C 5% 8 19.40 20.53 19.29
) 16 94.09 19.76 91.73
E_j_]:l] t}"im
o 0 20.94 92.69 92.86
8.4,
=142 4 20.60 21.01 92.66
(121C.10 8 19.83 21.60 92.13
=
) 16 19.75 21.95 18.90
. 0 94.99 93.26 20.42
8.4,
=21 2 4 21.12 22.74 19.97
(121C.15 8 92.02 19.46 18.83
=
) 16 91.50 20.13 17.93

LA,
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2 ADF$} ADLE] #}o]E A3} 7 2-309] LER ST

AESH, B84 Azl wE Cellulose S aihH o e 7
2 2ol Holx gror

2 AN AL A 53, A8
sAge maALdlA Wl the Fashs e 1w
% 2-30. AETH, 284 A #HA9 Cellulose(ADF—ADL)
Hl 713+
A= 2] (unit)
1 5 2 T+ 3 F
0 30.74 30.20 31.80
) 4 33.33 28.60 28.71
aiAg
8 30.78 27.92 26.84
16 27.31 27 .49 26.13
s 0 34.66 35.37 32.76
=212 4 26.50 29.21 28.56
(121C 5% 8 26.15 23.85 28.72
) 16 97.91 95.18 98.20
Ej_tl] H =zl
. 0 30.37 29.41 30.90
8.4,
=217 2 4 30.80 26.63 28.83
(121C,10 8 29.43 26.54 28.45
=
™) 16 30.09 26.63 30.08
e 0 27.92 31.15 30.60
=212 4 30.21 30.24 30.41
(121C,15 8 26.16 27.71 28.17
=
) 16 95.03 95.05 95.89

Ean WA AEdhd, 24 Ao Arh wigriztel mkE Afolrb A4 &

URSE-TPN

Z7}A| AL in vitro true digestibility 4%

¥ 2-31. AESHH, &84 g WA In vitro true digestibility #4143}

Hlj 71 3

2] (unit)

1= 2 = 3

_78_



0 - - 37.11
i 4 - - 36.54
"
8 - - 39.49
16 - - 36.99
=214 7 4 - - 46.22
(121C 5% 8 — - 46.68
) 16 - - 45.34
LTRSS R
=214 7 4 — - 38.07
(121°C,10 8 — - 43.53
)
= 16 - - 43.04
Z=217 g 4 - — 39.46
(121C,15 3 - — 42.32
=]
= 16 - - 45.01
H| X uke. gukzal o 7 28 75-80%, AH4 60%, @A 29%, AW 11% (dry
basis) ©|t}. HIAGW AL Gz g Aot o= Q] & FES
7T 1Elste] HixEbe Al U5 2 9 o] &H ) shA|RF X EE EE 4], 3}
34 Edog Q] F£8A EFHo] AstEa %3 trypsin inhibitore} TS 3
BIJAE et vk wAHe] Aok agste] E AFdA FEFEe] =
of Fujstoz tphF7|7F fx] a, AXSA HW =o] wWo] B SEES 7H
AdbE o] gote], Fis 84 0E Aojstes WH, tEo] dEATHFS SIAY
© WS el Bax g

+ 1" SmolAFA ALY AEAEAFIIE o] &5t
ZIHAERS i 20% % RATE X9 2dFEkEe w
Soluble dietry fibre, Insoluble dietry fibreS #2138 7
APZx1E ol Aldgsit. o2 AA2FFAE sk

— JE
HAELe Efo] RARE FAEFHontE Pelw,

_{

HANS AERA S & F HYRAC] BE ARTFAAES A7 9 stol



2% 2-5. B[R] ) ARTH Y AR
Water absorption indices(WAI), Water solublity indices(WSI)E& #2138} t}.
E 2-320] 1 A3}E YERRAT
Water absorption indices™= el G4k #dE Aoz Sike 35t} &4
gog <ldl AE damage A%E(amylose®} amylopectine®] #A}gF 74 )ol <] 3f
<71ttt Water solubility indicesi= A9 4R 4AE F9|& indicator® A}&
ot diEY A= dEEY T AETALAERH d2 soluble

polysaccharide®] %o = =4 FHt}
BEUEAR71e] 2ot S7hekel wet WAL WSIZE S7bshe e Hol

Al 255 S wE Aol uA ST

¢

F 2-32. kEAE wAEre] WAL WST 2443}

2+5(0C) 23%F £%(rpm) WAI(g/g) WSI(g/g)
H A8k 5 5.26 10.74
200 6.05 12.42
120 300 6.19 11.93
400 6.30 12.08
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200 6.25 12.00
140 300 0.62 13.17
400 6.12 11.71
200 6.32 11.63
160 300 6.39 11.46
400 6.65 11.48

HAUS o) sESd by @ ¥ Pz mE Asks WstE 9] 9lshe]

Pepsin, Pancreating ©]-83}] in vitro digestibilityS A3}t 3% 2-33
I A3RE YedAY 959 Ak A5 did Aslso Aol uA &
Aoz AtgErt,

¥ 2-33. =43 A In vitro digestibility #2247}

LE(TC) 3% &% (rpm) Protein digestibility (%)
H A 95 17.07
200 17.25
120 300 18.32
400 17.74
200 18.50
140 300 18.50
400 17.78
200 17.40
160 300 17.54
400 17.61
HALE ) A2FFd 7y 3 & AYS 3y A8 FAHATRE Hlulstr
€3} Scanning electron microscope(SEM)S o]-&3te] FWHAIK S #HFsST)

a9 2—6°] 2 23S HEr A
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Xr = = X
[==6) 0 fite] ‘UIOE
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u ¥ ~ ﬁﬂuﬂ.OlE_l Gl
# 3 T WYX o o T
: o T a0 B o
. . %ﬁm&% 5
$ . AN
E B o= (G ) idd
| 8 g ;dﬂﬂl.ﬁA_]WlMﬂmE
g g B e N2
ﬂ_l o HL_l TK
of i M
: 1 IR T
H | ¢ — O =n ™
5 E w0 o o=
TYERT T X
~o I8
u ] oy o il o
LE OL i E.K X
g 7o o W

H
A
-

!

¥

3L
=3
pH

ct.
5.753
5.234

PN
T

=

B A el 2}

5.885
5.395

6.249
5.202
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0.271

4.947

4.723

Ae)eh AldeE] Ao AR FEs vlwsly] Ye 7 7IrE R pHE A

71Zvo] A= pHE EoiAE AF¢S wHYx, FAg e dES HU7ek fru

2B A FAHS FHA7EEE 7 felH o2 pHYE WA UERs

¥ 2-35 A Ag T HA 7 S
- g 77k
& 1] 25 35

A8 (7.534£0.40)X10" | (4.10£0.50)X10%
2! (5.40£1.20)X10% | (5.65%2.60)X10*

g, A

(36.65+0.58)X10"

(60.50+32.42)X10

9a

AHE ke AeEe 3Us ATAE @A A4F 7 e AdTud
o qow A ek
T715F dFell = FA g T vl&l] Ay FolA =4 vEsten, 53 dEy A
FAE A A7 T2 7P w0 vhebgth dabsh 2ae gaso] AHde A
Fdol FAFHERY Folxtt. Jinjite] AEHE AL AMLEA AxEF 377
Fasel A28 Ao Anf 99 Avs ¥2-36S wu o T 5 o
ok g g, AFA AHZA @A B E ol dRYold] AAw A A
=HE A4S #2-378 BY & &
AT
2-36 AA A F ALY AP 27
akg 7] 7}
9 22 kL
15 2 3
Lactic acid | 0.2440.08" | 0.2740.02® | 0.40+0.10%
Formic b .
) 0.01£0.01b | 0.01£0.00° | 0.02£0.00
acid
=873 Acetic
A ) 0.394+0.09a | 0.38+0.02% | 0.46+0.04%
=] ac1d‘
Butyric b .
Hzl 4 0.14%£0.06b | 0.21%£0.03 0.25%0.3
acl
Lactic acid | 0.43£0.13* | 0.65+£0.14% | 0.64£0.08%
Formic
=gt . 0.01£0.01%* | 0.02£0.01%* | 0.01£0.01%
aci
Acetic 0.44+0.06a | 0.3240.07" | 0.3740.01%
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acid
Butyric . . .
. 0.06+0.04% | 0.11£0.03* | 0.06+0.04
acid
Lactic acid | 0.96+0.10% | 0.9540.20% | 1.04+0.02°
Formic
_ 0.01+0.00% | 0.01£0.00* | 0.01+0.00°
acid
Acetic b b .
_ 0.2840.03% | 0.2440.04" | 0.30+0.01
acid
Butyric b b .
. 0.0340.03% | 0.06+0.03% | 0.09+0.01
acid
¥ 2-37 AAA A I2yole] AAa 54
9e kg 7|7k
15 2% 3F
16.72+0.95° | 23.404+0.94* | 23.89+0.78%
E3m ¥zl 12.47+0.63" | 14.97+0.71° | 15.27+1.23%
10.86+0.81% | 16.07+3.11° | 17.26+1.26"
3# 2-38 QA A
gs dav|t
- 1+ 2F 3
36.1 31.8 32.1
Eyu ¥z 34.9 33.5 33.1
34.1 33.8 33.7
¥ 2-39 XA = NDF #4143}
gs LRy
15 2T 37
77.8 72.2 72.9
a3 74.5 70.8 72.3
73.7 72.6 72.7
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=
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¥ 242 Atofx AWHA R B A w9
LEA HEF
A7 | L, | 28| 2A | 2 | ed |, | 23| 24| 22| oY
S O R IO O I O O
A9 1 098 | 5.07 | 0.08 | 13.7 | 5262 | 0.99 | 5.35 | 0.08 | 14.6 | 5365
Ak 8 7 0 1 59 7 8 2 87 52
937 10.98 |14.3 |0.01 - 3914 | 0.97 [11.8 |0.01 |12.8 |4193
= 2 21 4 ' .07 4 34 5 40 44
¥ 2-43 2Fokx CF, NDF, ADF, ADL #4173}
9w ] g s
CF NDF ADF ADL CF NDF ADF ADL
7 5-AF
. 17.970 | 34.836 | 27.202 | 9.523 | 19.086 | 40.297 | 30.700 | 10.411
J737 | 11.594 | 30.367 | 21.781 | 6.944 | 17.023 | 35.455 | 21.641 | 5.803
¥ 2—44 AFokx% Hemicellulose, Cellulose #4143}
o= g g3
o Hemicellulose Cellulose Hemicellulose Cellulose
7§-A+g] 7.634 9.523 9.597 10.411
73 2.586 6.944 13.814 5.803
BHoA HaH ALR] WAk m A= F¢S tS ¥ 2-459 2ol HoA A
T A 308 AP =2 AESES B2 AT AP AZte] AoAHgE S
H& "olX= AHgo| Hol o|f= nAE AFto] Ay d4E Al g
S e Aog AlmgEHT
¥ 2—-45 H3EA AP T Uikg H7t
kA 2 A7
Control (3.13£0.95)X10™ (3.77+1.16)X10™
T1 50 (6.37£1.85)X10" (6.77£1.59)X10™
T2 - (3.43+£1.53)X10™ (3.73+1.84)X10®
T3 (3.20%£1.04)X10°° (3.93+1.18)X10°
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Control (4.27£0.78)X10™ (5.17+1.10)X10"
T1 A7 (3.2740.29)X10* (6.13+1.10)X10°*
T2 - (3.93£0.15)X10™ (6.27£2.64)X10>
T3 (6.23£3.09)X10™ (8.80£1.99)X10™

Control (3.30+0.26)X10™ (5.90£0.78)X10
T1 321 7F (4.47%0.38)X10°" (7.8740.47)X10°"
T2 = (4.87£1.11)X10™ (7.60£1.23)X10°"
T3 (3.43£0.38)X10™ (8.30%1.84)X10"

Control : WS Al + A +F7HF
T1 @ At s +ATA + F714 8
T2 @ wi3kAbE + 434l + pozollan +
T3 : g L2 +AFA +7-7]128F + pozollan

-1
T

85°C

130°C

(3.9840.43)X10°"°

(1.98+1.44)X10

(4.1840.21)X10°°

(4.10+2.23)X10°?

(5.60+1.14)X10™

(3.23+0.64)X10°

F 2-46 HEA A 5 LY b
e

Control (5.75+0.65)X10"

T1 (5.90+1.62)X10™

T2 (7.03£2.20)X10™"

T3 (7.03+2.20)X10™

(5.15+£1.20)X10°"

(4.90+2.24)X10°?

== 2~

+5TT

+ATA + F7)AH S

+ A + pozollan + &

+A A +F7]128F + pozollan

Control : WIgALE +AA|
T1 : WA=
T2 @ WA=
T3 @ WA=

)

A A %

1

2)
PN = PN
TE g9l TAT

SuAyh oA

o= x| HlE T1, T2, T3 a7} WdA o)

23 SIAIRE 12 FHAFE AESFTL
ARk, BoA A F Apdgko] A A
2 mFo] Hel WA Wdgde T3

T

A<
a

[e)
Jo= AS

ATl A 7

=0 0
T AEES

¥ 2-47 B3EA A & a4 FA45 54
g 7] ¢
5 15¢
Control (7.65+6.14)X10'°P (19.40£9.12)X10"
T1 (18.07£5.52)X10"% (16.23+3.33)X10'™
T2 (28.83+5.72)X10'™ (13.70£14.41)X10
T3 (4.00£5.72)X10"" (27.67+20.72)X10"°

Control : W&+

T1 : 98 +483A4 + F714 84
T2 : WA+AFA + pozollan
T3 : HA +AFA +77]2&F + pozollan
oA Ae & HgAsY F
A TG Fol A9 AolE BA

e 44

)
) ot
=0

o
= _IIN‘
}*O ol
2,

il

I\

re
N oL

AN Ol'
o -

£

=

b g ot Al

Zol7] s g A




ukg 7] 3¢
5 10 159
Control 5.60£0.11° 5.16£0.01° 4.85%0.01°
T1 5.6240.07" 5.1240.00° 4.8440.00°
T2 6.02+0.08° 5.43£0.14° 4.98+0.02°
T3 5.97+0.03° 5.44+0.01° 5.02+0.03%
Control : HZA+ A A

TL:HE +AFA + K798

T2 : WA +AFA + pozollan

T3 : HA +AFA +77]2&F + pozollan
Bgr)7 dE pHE A0 Bax7] T2l /M £2 pHE H3lou
AAo = pHAAES U&= vlal] A7 =dow, daxr] 7F =3
7} ol A wok,
% 2-48 B3EA A & davige] =g
vg 7)1k
5¢ 104 15¢
Control 18.50+0.35" 19.13£0.06® 19.6340.21°
T1 18.70+0.10° 18.90+0.10° 19.43+0.06°
T2 19.47+0.12% 18.97+0.23% 19.53+0.12%
T3 19.47+0.32° 19.20+0.10% 19.67+£0.03%
Control : WA+ A
T1 : HA +AFA + F71287
T2 : HA+AHFA + pozollan
T3 : HZA +AFA +77]128F + pozollan
T 2-49 FUAE ol B 1gGRA A}
Organic Non—0Organic SEM
1gG 66.84 64.28 19.62
% 2-50 F7IAE 939 § IgYaA 2y
Organic Non—Organic SEM
IgY x50,000 0.95 0.94 0.05
IgY x75,000 0.70 0.74 0.09

_88_




TR A7l A
122199 MBS
o] & A
d 7t

A 34

HH ,
Lliﬂa‘mu&
7@%1a =
Eurmﬂd@ X HT
L T O N o 1 R
mﬂﬂﬂﬂo F* 3 o
- ﬂrﬂu,goqo s _ T
‘OlywAO,ml‘Lu ‘ul\lx Edﬂ_/ﬂ__lﬂgﬂ ;OE\N
—_ K ;%MﬂMM = X b o) o Llﬂeﬂ M RO
St BEante %ﬂvaaﬂ@gaﬂ@
ﬂ%%ﬂ.ﬂ%??% ﬁﬁuwﬂﬁmomambm%ﬂ%ﬂ%
1Errizgas ff@i??
%ﬂ@ﬂ@lwﬁﬂr aﬂovéovovwﬂaﬂo_/ﬂm%
iLAzlﬂulﬂhA B xOnnd_,T | N
S ﬂow_Aﬂgo muuzf mﬂztﬂuu7£17ﬂé A
o T " T gy F iy ﬂnﬂﬂfﬂoﬂ%ﬂ o
ETE;MOEM@ 3k g do }ﬂﬂﬂlz_ﬁﬂ
B L * 7o @7iommf4W4
_Qﬂmﬁm&mﬁﬁa% _O%ATM%% i%iloé_%
A <t @ 17%H§ e
= N X o = F _ N ;mn,%ﬂ 71&0_23 i
iﬁxn}%arﬂjﬂw f?ﬂﬁ%% %W%iﬁ
glmbcur%%oﬂzlf Lcmﬂoﬁoﬁﬂ%.ﬂo_ﬂﬁwz
%%%Ewaq@7 ﬁ%%oa%gm@vx%
Ao%%_sz %@ﬂﬂkl%%fre@wgoﬂﬂﬂ
o gﬁﬂlwﬁeﬂ;uﬂmﬂwﬂmﬁam%qﬂuﬂ% M B
o 5 Eﬁﬁﬁmz_@e_ %ﬂﬂ}ﬁ%&
Aoﬁedﬂdﬂ ~ Mo % Ezﬁio].ﬂ./l <) =
Mﬁbﬂ _L%ﬂ?ﬁeﬂwrﬂuWDEﬁJ%ko@ﬂo
X Hﬂﬂoovgz?ﬂbﬂoﬂoTEOM Jlﬂ,_,.LjuoEoﬂL
@ueAL._a < AT wpoF < o = o=
o wjoaﬁi K v ?udﬂﬂmsP
ﬂl,.%udﬁ,ou@ﬁo}%ol.lorﬁ; JEoﬂEmEioPﬂw‘_z._uo "
}Lﬂrmﬂ_rﬂ ]7k OM_uquZ_l N = < LI_%unmE
mEAzo]oEﬁuiooﬁwJ ﬂﬂrdbewa.AA]x_éﬁH7ﬂlﬂ
iﬁzﬁﬂm%ﬁm@%z?ﬂﬂww_dlovﬂTﬂlﬂﬂwﬂwmﬂHLt .
ﬂﬂ%}iﬁkﬂ mﬂa‘ﬁ 7o %%ovgeﬁmﬂrﬂ
DY el s o W o B4 B = oo o o
Q%lﬂx Eﬂ@urou.ggﬁe X R s
Emwcaq%ué.mfﬂh]ﬂﬂ@%%ﬂ%?]&%mﬂ&r%
,_QT‘LI)AO .ZoOL;7OoTqu,|Mﬂﬂ_rﬂﬂ GEOE‘._H@HA
X Jo ﬂHALﬂ\) o o Eol;ﬂ
OEMl._m%x%ux%Hz uk Ry o X
S f%ﬂanﬂMAoggzmx%vﬂ
woo k¥ D RN
T muﬂxm;oﬁﬂ%owgw
%%ﬂ%g_ Ur.ma_g_
SR )
O}yA‘A#

S

61_14’. %]ﬂg]

S PAPS NS
AT ok

A

PN
na

&l
- 89 -



FAAGdE FAHLR A= frls Agde =AskaL, F7IAEALY] AuE
L= o

=, 384 54 9 ALRA VHAE Hkeh] fleke] d=ol AA dA B R A
3t a4 So® 20061d 69EE 108 @7k 57iEol 2A ARE Frsith A
S 94, F4, 39, opgkAlor o, F 9 T 303e A Bt E AAHAMFAE A
55 gEGY. R AsE 34 B 7}:61 A7HA 2 st Asp B (-
4C)ell Batstolon, Alas Fu e WARA Fes Fr|Hox A& upy
o] FAY. BE ABE 7153 Y93 A0 B4 F JhEey] 9ske] A st
R, AlE SR 4R AFESTEH 7y 2 BAS FdET

3te BAA AleE U1 EF AZR7](105C)olA 48217 AZE ¥ sample mill
S o] &3ty 71ed ZA sl Bl o] &3}l NDF, ADFE Van Soest
5(1991)¢] WHe] e} #4183t Organic matter(OM)& 100914 AshE
o2 319 a1, hemicellulosex= NDFolA ADFE wl zko= 3slgch. m3sh

Non—fibrous carbohydrate(NFC)= 100—(NDF%+CP%+EE%+Crude ash%)<
B0 o8 Tasie.

2) Fo FIAEANS £3Y /154 2 ARk B

7h) 245 Aol W3t in situ dacron bag 2342 E

In situ 2L HE gt Ad-sA oA w39 cannulaZ} FEE HA ASE
500Kge] 3¢ 2%%— o] &35l AAEAT. AFE ] 277 JSAHEE T
o, FAARE FFF 30.5%, WFIH 6.1%, E7E 10.7%, HFE 6.1%,

calcium phosphate 0.2%, limestone 0.6%, Vit.—Min. premix 0.2% % Q==
2t 45.6% 2 7Y AR (DM 98.1%, CP 12.3%, EE 2.3%, NDF 38.9%, ADF
24.7% 2 Ash 6.1%)5 dY 8kg¥ A Fo 25 %t wolsdrh. &3
nyzd BEEe AFAHAFHEES 9T In situ dacron bag WS @rskov &
(1980) 9] Wiell wef AAJEATE Aol AMEHE AlEs AR Aol # & 3
= A8 mrd gete] AEsgon, Add o]g¥ ARE PF Whiley mills
ek 3 %84 (Siever No. 20, No. 70)E o]83le] 2mm olate] JA=E 7}
z E st FAIS B 2R A F ANES Siglow, 7FE 10cm, A=

=
15cm®] dacron bag(pore size 45um)S AFE3}le] bag B 3g9 A|BE €& 5 il

hisd
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Fo B A 0, 6, 12, 24Xt FoF gust Pt ZF A|ZFE bagS
Aol 2% Eo 3087F AH3 & 60CoA 48AX17F 71%3e] NDF 2 ADFE
A5k

FFAE LS G oGS SHFY] dhe]l FAFBRE 607
AAAE olgSGom, 4 ARE 454 FARAG GANDS SAstr] Aol T
AR 1730 dualg 713he Fol B7e] AsAZom, aswe] Uewe

TAEEo] A Fw3] Aed AT/ 277 7S AFd f77]
ZAE Al gt AAdlEsS 545k, Algd Oid 7|EAdS HI7Fsksith
CCTV cameras ©]8€3}o] time lapse VCRel| A& A= = 1T}

X

FYAE o Aol 1A AFE AAste] 5A7 F SHskgon, AY
ARE 7 gEE Qe Awste] 4o ARE 47 2ke¥ rol ild 9
% shglom, ol 7t Atmel W@ ¥ANE W AL, AlFL A 1
Aol UE NEHe BT 4 ARE $A w9 Ay HH Ans 25
47k skl AR 154 WS FAs ol ABALE el 147k Aol
FARE 2keH e FOIAGI, ARSFE AR VEZAE 53 taped o] &3}
of YEAF D NS Sl BA L PFUES S
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a9 3-1. AN S-S 93 =A%
2. 4+423
1) 2 F7IALEAYY AR Frt

% 3-1. 77 AIRAL(RAF) Y 3heba x4

ANadHs | Aa9 NDF ADF OM HC NFC
1 ik 66.05 26.24 93.07 39.81 —
2 LR 66.59 24.61 87.19 41.98 —
3 22 63.70 10.47 91.49 53.23 —
7 2 64.48 23.98 85.21 40.50 —
25 2 gb s — — — — —
28 iz 65.89 23.89 89.60 42.00 —
29 B 2] 66.12 25.41 89.48 40.71 —

OM : Organic matter, HC : Hemicellulose, NFC : Non—f{ibrous carbohydrate

O

l-i |

o
A e g8

ate] 5

2 Fol A=
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3E 3-2. w7 R ALGEH) Y e 24

A= R A NDF ADF OM HC NFC
5 ST 57.34 3.89 90.29 53.45 -
8 of 45.25 5.03 88.42 40.22 -
10 7l ol 59.05 28.89 95.71 30.16 —
11 of &t 41.41 3.85 89.63 37.56 —
12 oy 68.32 31.41 82.94 36.91 —
13 HER$Z7] | 43.64 19.45 95.66 24.19 —
14 AFuFEY 38.79 7.54 93.46 31.25 —
15 2o 48.27 17.78 91.99 30.49 —
27 StE 51 H - - - - -

ate 54

I

Tl A=

A7t gxd 9474

Non—fibrous carbohydrate

#* 3-3. F7IAEARL (R )9 gehA =4
NEHE | A= NDF ADF OM HC NFC
16 97 86.20 26.68 87.94 59.52 —
17 v 7 37.53 7.89 87.65 29.64 —
18 v 7 49.37 10.46 76.91 38.91 —~
19 97 78.31 34.16 92.78 44.15 —

OM : Organic matter, HC : Hemicellulose, NFC : Non—fibrous carbohydrate

O

A B

l-i |

tlo

e

[€)

sle] 5¢

A0 A=
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& 3—4. AR AL OEeRabE) o ghehA =24
AaWs | A=Y NDF ADF OM HC NFC
20 H)A] 44.07 | 1817 | 91.69 | 25.90 -

OM : Organic matter, HC : Hemicellulose, NFC : Non—fibrous carbohydrate

O dAd £4<

B 3-5. S7IARALA (RS Fehd 24
A2 S A=y NDF ADF OM HC NFC
21 2 28.59 11.56 95.71 17.03 -
22| SRR - - - - -
23 e - - - - -
24 3 - - - - -
OM : Organic matter, HC : Hemicellulose, NFC : Non—fibrous carbohydrate

O
r (
2
M
1
o

I 3-6. fi7IAtE AAFHFEE )Y s 24
AEZHE Al & NDF ADF OM HC NFC
4 ol7}Alo}l | 48.90 26.23 88.63 22.67 —
6 A= 61.59 25.73 94.56 35.86 -

OM : Organic matter, HC : Hemicellulose, NFC : Non—fibrous carbohydrate

O

A B

l-i U
tlo

@53t 5

A0 A=
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1I7HAE 1)

3

7IA RS 713 A

o

9.00£1.00
4.67£1.53
19.67+£2.08
0.45%+0.03
1.55%0.03

8.33+£2.08
8.33+£2.08
15.67£3.51
0.38%£0.03
1.62£0.03

18.67+3.06

17.00+1.73

43.33£3.79
1.42£0.09
0.58%£0.09

19.00+£3.00

17.67+£2.52

45.00£3.00
1.41£0.15
0.59£0.15

HARIE=(3])
AFAIZ(E)
A% (kg)
Zrof 2 (kg)

J

J7HAE 1)

G

AR = i e

oF

22

Aol

7

o

He &

o}t o}

FHRI=(3])
AFAIZHEE)
A3 (kg)
Fol & (ke)

J

1)

3 B7HAE

<

71X RS9 7]

o

B

ofZ )
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1. A7A5s €L WY

1) AE f7ARS S oe AaE b 2 844 B

W9 g EX FALE 93 Al W9 cannulaZl FEHE & o] &)
of AASSITE ALSAIE Z 194kge] 3¢ HAF 9FE FA|et oF 6

AT Ade 7] Y 2R F
2] A e (A 2909 3A
975 ATS st AER 352
of AR Ak AAlEglen,
TMR FE S},

F(EAED), 471 TMR F7(A2 17)
2 sgom, AGAPIAE T FYS
| el ABaTh. FAREE AR A

2
NEEAA Felshs 7E 47] 2ARE

= W 9

of 4

W9l HEEAS A7) el 7L AR A SR & AIRTIRE Sl &
AOAIZH P A5 3o £ 3, 6, 9 2 12A1FFe] HEF$] cannulags &
L= AAES AHAS 4339 cheese cloth® o 7slo] Hh=9] NS
pHE FA3sta, 3¢ XA 2 ammonia #4415 98] AIZHgHE=R
F 3709] 15ml A4 tubedl 5mle] WhE9jR S ZH2b 53 & A A AL
= WE 2 HgCl(0.5m)e} 25% HPOs;(1ml)E H7}ste] —25TC

oA W st A gAWAE 2 ammonia®] 41 918 3,000xgol A 15
S A= ImlE ANFHS] gas chromatography(Shimadzu

Model GC—17A Ver. 3, Japan)E°]&sto] AN 55 S5 0H,

ammonia ¥ =Y A% FAEA7](QuikChem 8000, USA)E o]&3dte] A3

!

2 AAYs] HPLC(Waters 510 Pump; Waters'™ Automated Gradient
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Controller; Waters™ 486 Tunable  Absorbance Detector; Waters
Temperature Control Module, USA)Z A3}ttt Als9] X &AL Folchel
H(Folch &, 1957)° +3}4] chloroform—methanol(2:1) §No 2 &S F=3F
% Sukhija®} Palmquist(1988)¢] HHol| we} gas chromatography(Shimadzu
Model GC—17A Ver. 3, Japan)® #A]slgith. o] AH= BE FAFHS

Ao 2 AFMAIAI9 FEF5A] AW A 10ml vacutainer(Becton Dickinson co.,
USA)E ol &sto] Adstalar, AF AS 4TolA 8AZF HAg T 3,000<g
oA 307 AT = dAHS welste] —45C BEAAZMA YR et
Felle] dnkstel A & skt £4715 ol&3ste] €% albumin, blood
urea nitrogen(BUN), calcium, cholesterol, creatinine, glucose, total protein

2 triglyceride 59 %5 =A39t}

M
o r
N

2) Ak Waol U@ ARA AATE L S

o

7t

Aleee B AT 112kge] Ha Fopx] 1455 FAlste] of 6714(1804)
o

&
Eot Ak ek,
2 NBAA D Aeree)

AT ARs 71 ) 2R ST 2 =94 b f71 HA F
AT(Ae 1799 2A 2 gholor, fa Fopx 1455 AFs aefse] Ad
= 7 oA E k. SAFES A A AYTEE TAbE AAES]
o, AlgAEE TMR B9 7k 771 2AMR9E 77] & FAEE o833tk

= gL
dursieg e 1Y HAo® A EE AF sl AOAC(1995) Wl F3ho] &
AM3stgl o NDF %2 ADF+= Goering®} Van Soest(1970) o &
ATh A AqFH= B FASFS WFLE AFMNAIAIC TEA
ml vacutainer(Becton Dickinson co., USA)E o]&3sle Adsn, AF3s o
NG 4T A 8AIZF A3 T 3,000x<gell Al 307t €

o] —45C FAA7HA] W smaetglet, dRe dntslst A2 2s Ashst

A
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715 o]&3te] a3 albumin, blood urea nitrogen(BUN), calcium, cholesterol,

creatinine, glucose, total protein % triglyceride 59 HE& =43}

3) WA ESE] thE AGAY B KA S

o

7}
(1) FAsE L Ad7]7t
FAEES WA EFE 30075 FAIStY] 1257 Gt AAESiT
(2) AFAA D AL
AT A f7] FY 2ARR FATFET), AESH 7 f1AE 39
T(AY 17 2 EY4 7 fIAR G997 (HE 2799 3H YR e, W

A EEE 30052 AEE 100544 SAAuAGAY. EET A
s7hel Faho] AT,

SAZFE AFNAA} FEA AFS SAHA At AlRAATES 1
TU AR AlE gy IAFE FAFSte] AFESITE A AR S dnts)st
AEe g HAoE AmE AF el AOAC(1995) el Fate] A318le
™, NDF 2 ADFi Goering®} Van Soest(1970) W¥el 3o EA&%ch. &
Ao A= B TAFS U= AZEMAAGE FREA 5ml
vacutainer(Becton Dickinson co., USA)E o]&3le] s, AFH3 dANS
4TCA A 8AIZE WA 2 3,000xgoll A 3027 IAEE S & dHE FElsh
—45C FAA7HA] s AT R ANkl &2 245 Asst 478

o]&3le] & albumin, blood urea nitrogen(BUN), calcium, cholesterol,
creatinine, glucose, total protein % triglyceride 59 %25 SAsAT. 52
A2 AYE 7Y 2 geds 4 AgarEE 5 Addste] 4o m]g&-ef
At Thiobarbituric acid reactive substances(TBARS)+ Buege 2}
Aust(1987)e] W o =g Alg 5go] butylated hydroxyanisole(BHA) 50ule} <
4 15mlS 7}8] homogenizer® 14,000rpmell A 30%7F w23 A7 3 2ol
ImS Ao Y of7]e]l  2ml  thiobarbituric acid(TBA)/trichloroacetic
acid(TCA) & q& Yol ehds] e tbs, 90T ggFxoA 1533 &
Al & WZAA 3,000rpmellA 1083 AT AT AR AR
AZ oS 343} spectrophotometer® 531nmolA SFEE SAHeS L,
ol 5.88% #3ste] AxkelA ). Peroxide value(POV)E /N 5(1982)9 7=

How ZAHsIt. =, AEFA 1g2 F ko] acetic acid:ichloroform(3:2, v/v)

=
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s

E3) 25ul0] $13] GN F, Lok KI &9 1nlE shshe] hiolA 1083
FAG AL 7)) ZRF 7501
)!le)

7 %
0IN NaS20; &Mooz HAsPom, A& 1lkg Zo| IT53f

o] 0. = HrtstEe
mg FHTEZ ZAAT. FAL chromametergE ARESte] FU3 AJRE 33 ¥

Fol M=(LY), 4A%(a") 2 FAE(h) s SAHNH, 7154 2 ok
ofm| Ak dheF W AL Mason 5(1980)2 Wyl wigl A|RE AR g sho]
HPLC(Waters 510  Pump; Waters™  Automated  Gradient  Controller;
Waters'™ 486 Tunable Absorbance Detector; Waters Temperature Control
Module, USA)= 4383t 7542 2 tede] A& Folche] ¥ (Folch
S, 1957)° <#3lo] chloroform—methanol(2:1) &doz XAE& FZF3I} <
Sukhija®} Palmquist(1988)2] o] wa} gas chromatography(Shimadzu
Model GC—17A Ver. 3, Japan)= #Alsiaitt. Fd2HE % A 7543
the] o] dR-E AAZHFS] (0.05M potassium phosphate buffer(pH 6.8)o] ¥-&
Soll A7 E olfste] wH NS AxqUT. o] dH NS 4TolA 2,000<gE <
AR T A=olS BAMo| o] &Pt FENES enzymatic colorimetric
methodol] ¢&J3te] Z=Fd2EE HARA 2F(Boehringer Mannheim, Germany)©l

WS AA AE AsE BAIE o) gate] S

ol

2. d+23
1. 7} F71A 89 A0 Ud A3 71X € S HU)

T KSR PPOR AT HUAE FRE AR A W 2 S84
S ks

3§45 AFL westel AgFuz
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gzT T1 T2
——————————————— DM basis ——————————————
Rye silage 3.381+0.56 1.14£0.24 -
Organic rye silage - 1.14£0.25 2.18+0.45
Formula feed 2.3710.26 2.27%0.20 2.37+0.32
TDMI(kg/h/d) 5.75£0.63 4.50°+0.55 4.55"+0.62

Body weight, kg

Initial body weight, kg 221.75+42.78

Final body weight, kg 267.00%x48.00

214.33£56.45

246.33£60.47

217.83£17.62

258.33£31.51

Body weight gain, kg 45.25%£5.30 32.00£7.21 40.50%£14.57
ADG(kg) 0.71%£0.08 0.50£0.11 0.63%+0.23
Feed conversion AB A B

] 8.107°£0.88 8.99"+1.10 7.22°+0.98
(Feed/gain,kg/kg)
#® : Mean with defferent superscripts in same row differ signficantly
(p<0.05)
#*4BC - Mean with defferent superscripts in same row differ signficantly
(p<0.01)
2T Auk 2ALE Fo T

T1: 50% 71 ZALSE 3ol
T2:100% 7124 5o+
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s

HA

[e3]

WA &7}

1

=7 58.10, T27-7F of

1%, A1

A

=

[e}
°l(p<0.01) WA T1+

@ A 71z

i z=Foll A 267kg, T17 246.33kg, T277} 258.33kg
EEE

=77 0.71kg, T177F 0.50kg, T277} 0.63kg o2 A A
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control T1 T2
WBC(K/ul) 6.94+1.20 6.00+0.76 6.691+0.94
NE(K/ul) 2.561+0.42 2.7210.90 2.8710.66
LY(K/ul) 3.74+0.91 2.7910.54 3.23%+0.63
MO(K/ul) 0.26+0.11 0.16+0.04 0.25%+0.11
EO(K/ul) 0.321+0.12 0.27+0.14 0.28%0.10
BA(K/ul) 0.06%+0.03 0.06+0.04 0.06%+0.03
RBC(M/ul) 8.68+0.81 9.01+0.91 8.38+0.84
HCT (%) 31.73+3.00 30.44+4.56 31.00%+3.39
Hb(g/dl) 10.72%£1.05 11.09£1.04 10.47+1.14
MCV (fL) 36.57+1.40° 34.014+3.20° 37.02+1.92°
MCH(pg) 12.35%+0.59 12.38%+1.31 12.51%£0.73
RDW(%) 20.98%+1.15 22.08%+2.10 21.83£2.16
MCHC (g/dl) 33.80%1.52 36.89+4.68 33.79%+1.30
PLT(K/ul) 218.00+25.48 273.83£68.55 252.78+£66.07
MPV (L) 5.88+0.04 5.86x0.17 6.00%£0.09
#®¢ © Mean with defferent superscripts in same row differ signficantly
(p<0.05)
#ABC Mean with defferent superscripts in same row differ signficantly

(p<0.01)

=AYk FALE Fo]
T1: 50% G7)|ZA 8 3o
T2: 100% 7] ZA S Fo]

AY 5= 27 8.68M/ul, T1T7F 9.01M/ul, T277F 8.38M/ul = Ui
of Wl T17eE tha 7k T27E asts 23E Bgou BAH ol

- 105 -



B ol x| SFkt.

AE==ZR(Hb)S E5F 10—-15g/dl o AHLAW At} 2o A== 2o
g4 2 484 (PCV) , Hbe S7kehe Aoz delA Q). Hbes dlx2T-olA
10.72g/dl, T15-7} 11.09g¢/dl, T277} 10.47g/dIZ2A T1FoA ti Z7189

T2+ Ua #AAskl o $A12 Q) Apoli= Kol 4] ekttt

MCV(HEFA Aol HdA)E tZzTolA 36.57(L, T177F 34.01fL, T277}
87.02fL=  tx&Tsb T27tel W] Tigvh @A we AFE Bl
(p<0.05). 7IEF Ak 5 Mool dlem SAARL Apol7h Holx] &2

Ao dHA .
18.00K/ul, 273.83K/ul,

9 WAE YRR JhE RUAR TR ARE N 79 2 444 4
E37] Ad 292 Qe A3 Aa Fope] AFL melse A TER u)
st om, AR 71 mgetel @A 159 4% APol A Fol 9
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FNZNEE TSRS TrEkal Ha Wi YolH AF A s1e] 3
o ARAAT L AREES BAS Avhs 543} 2o}

A JPAIA] 2= 162.86kg, T17E 88.33kg, T2 151.00kg=A T17-
7boskont Adk Ad 7k AA SARS gix=T7F 122.00kg, T17F
106.33kg, T277} 128.00kg&EA 7] &yt :Loq-a T277} =& AnE wHlo
U A gtgtel]l FAIARL Afol7b HolA gt ' dYAAFS BA HHW gx
T7F 7.69, T177F 5.24, T277} 7.132&1\1 T177F @& ZA3E ®HIY
(p<0.05) . ol Ad AZFAl HH T175 /NA Aso] 2k Flof 7]Qlgh 3ozt
Eanci=g T27-¢} iz SAA] Zol7F fIJAANE T2olA tha e
Aabs BT olv fUIEAIRZE 579 FoR st v|mAde] tha W A
7118k Flolehal Azt vt

o) Z=AFe U ZE7F 1.36kg, T1F7F 1.18kg, T277} 1.42kgo. @A T257}
Fo AAE Boy EAH Apol= HolA it AAREES tixT7)F 5.78,
T177} 4.64, T277F 51124 T177F A8 A H9on T27% bzt
H3) 11.59% 7N S AW S A A1 2bo]= Ho|A] ottt

K

|

==
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Initial body weight kg
Final body weight,kg

Body weight gain,kg

284.86+£42.76

122.00+17.64

F3-14. F7IAFEF e Aae] S45HF7)
= T1 T2
——— DM basis ———

Tall fescue 1.54%£0.05 0.51+0.02 -
Organic rye silage - 0.50%0.03 0.98%+0.04
Formula feed 6.15+0.82 4.24+£1.03 6.15+0.82
TDMI(kg/h/d) 7.69£0.77° 5.24+1.02" 7.13£0.87°

Body weight, kg
162.86+£32.10 88.33+£19.75  151.00+32.32

194.67+£21.03 284.57+49.63

106.33£23.63 128.00%19.36

ADG(kg) 1.36%0.19 1.18%+0.26 1.42%0.22
Feed conversion . b b
] 5.78+0.85 4.64+1.08 5.11+0.78
(Feed/gain,kg/kg)
#3DC Mean with defferent superscripts in same row differ signficantly
(p<0.05)
YT AN RALR Fol 7
T1: 50% #7]12AbE F9 7
T2:100% f712AME T
olE #7015 AAUATL 1 Hfe) For shel JEAelE ot FFL wA
A DA AREE Aol T Y Aol wek,
I ZRAALA Folo] WE FrEel Ak Whe] WelsYe] viAE GFol
ek A3 359 72}
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control T1 T2
WBC(K/ul) 12.83+3.06 14.02+4.59 10.04+2.51
NE(K/ul) 3.28+0.81 4.80%2.41 3.05%1.29
LY(K/ul) 9.22+43.11 8.41%2.46 6.48+1.43
MO(K/ul) 0.3340.18" 0.7140.23" 0.4240.16"
RBC(M/ul) 11.66+1.61 10.9740.81 10.05+1.22
HCT (%) 37.84+4.71 35.75+2.77 32.7143.29
Hb(g/dl) 10.90%0.90® 11.96+1.16* 10.51+0.86"
MCV (fL) 32.57+1.92 32.60+1.02 32.57+2.44
MCH(pg) 9.46+0.93" 10.90+0.50° 10.5641.03%
RDW (%) 26.27+1.42 25.20£0.63 26.50%0.71
MCHC (g/dl) 29.04+2.35" 33.46+1.41" 32.29+1.75"8
PLT(K/ul) 356.14+129.44 262.20473.43 268.294+120.71
MPV (fL) 6.93+0.75 6.50%0.21 6.57+0.26
#®¢ © Mean with defferent superscripts in same row differ signficantly
(p<0.05)
#ABC Mean with defferent superscripts in same row differ signficantly
(p<0.01)
2 AWk ZALR Fof T
T1: 50% F71FALSE H5o 7
T2:100% Fr712AME o
oA wdEPEE gixErb 12.83K/ul, T177F 14.02K/ul, T27-7}

10.04K/ulZA] ) Z2F B3 T1TE Z7Fsta T23E vk 744sts 298 B

ol o} BA A Q] xpo]i= Kol R ekstr).
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ST (NE)= AlAdAl S7kshadl & AdddelA TlelM S7hskal T2l
& A &gk "I (LY)E [gERl FAE

Aikete 4E gAEd o], FRAE AL WA 2L Fho] g3
o Welde A Hie 714 Fol Tl ta gadt A%e ngle
U EAAA Aol wolA st ot f715uHA) Welse Aue] JL
Aelek BeE Y. BT MO)E AR A4 g 0 mad o nAR
S SAHAL FIALE AZPOENE Folt 4AL Ak BAHA Uz
T 0.33 K/ulell wls] T1, T2+ ZZ  0.71K/ul, 0.42K/ul® F7}sl= HAE&S

wolom 53] T197F dASHA =4 YEF=th(p<0.01).

AEpeE 27 11.66M/ul, T17-7F 10.97M/ul, T277F 10.05M/ul & tH
2o vlE] T19, T27olA #Aishe 43S Hlouy FAH zole HolA
o At

FEFERMb)S oxT, Ti, T2 el 27 10.90g/dl , 11.96g/dl
10.51g/dl = =25 10—-15g/dl o ARl ddem Ti+7F 7 =4 det
WS oH(p<0.05).

MCV(A A4 HatA)= oA 32.57(L, T1+47F 32.60fL, T277}
32.571L2  Wix ek AP vt 22 e dEbdd. MCHC:= wiz=+7t
29.04g/dl , T1F7} 33.46g/dl, T27-7} 32.29g/dl & §71&™ FoFolA =7
vebton T177F 3484 Evh(p<0.01). MCHY thx+7} 9.46pg, T177}F
10.90pg, T277} 10.56pg=A A7} E71sles A4S How E3 T1+7)
izl w8 H=A YERSTH(p<0.05). 71EF AEE EF AU dder
EAAQL Aol 7} Kol A] %%

Y4 (PLT) S o] = Fe
I A "as JAAE

29, T19, T279A ZHZ} 356.14K/ul, 262.20K/ul,
2 el el tha Frhehe 4Fe mgod A

3. WA ESE U AFAY 2 42 9o
WA ESES BRoR fUAR TR AGAIL A8 A EFE 30054F

Az pde sddde wAsgen, gxT, AR 17 2 AF 279 AN AF
e 7b7t 1212, 116.2 2 116.9g010th. 29 A 65 Ans AgTd A5e 7}
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7} 995.4, 892.3 ¥ 940.0g0. 2 EN} tgzTFd B AFFESo|A AFo] e
AeS Bt

®3-16. F7IA = WA ESEe] Al W)

T2 o =7 Al 19 Al 27
MAIAZ(g) 121.2 116.2 116.9
65 245 AF(2) 995.4 892.3 940.0
HE AT e F e F B2 F

®3-17. F7IARE WA EFEe] 35 gAEE B

T o = Al 1T Al 2T
Glucose(mg/dl) 271.57 275.71 270.09
Cholesterol(mg/dl) 37.02 38.04 37.54
Triglyceride(mg/dl) 239.73 241.90 238.97

g AN ESH AW dYda dAbE 2AFsH] fE A

gz, Alg 17 2 Ag 279 8F glucose T ZH2F 271.57, 275.71 2
270.09mg/dl, d<F cholesterol %% 77} 37.02, 38.04 % 37.54mg/dl
triglyceride s %=+ 2ZFZ} 239.73, 241.90 ¥ 238.97mg/dl= YEeh} Ad3+E %
glucose, cholesterol ¥ triglyceride 329 Zfol&= Q= Ao = YE Y f7]AME
7S MALESHO] AW G e At m A= Fo dEE gle AR %
IZRsh=

F7IAE S w7t AN ESHY W5 giibEd FE ¥t mAe 9EFS AL
371 913t &% albumin, total protein, BUN, Ca, IP &9 dF 3}sx= A
A Foll AL, Aol gREH ARE AAT o Folth
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¥3-20. §71A 8 FA7F e S2A4 v A= a3
=N
KA
o 2=+ T g F ol
Proximate composition
(%)
Moisture 74.2440.39" 75.37+0.48%
Crude fat 1.6840.35° 1.1940.22°
Crude protein 23.92£0.77 23.60£0.40
Crude ash 1.034+0.06° 0.93+0.04°

a7 Means£S.D. in same row with different superscripts are significantly
different (p<0.05).

of7F el ez WA yebst
TH(p<0.05), o}xl‘:& e o2 Aegraite woAl Akel7E vEhA] &9k

#F3-21. F7IR wol7h 7ha o] pH R BE vA = 823

A il

g2

e F71ME el T
pH 5.83% 0.08 5.86x 0.04
WHC (%) 37.57%x 6.00 40.34+12.47

> Means£S.D. in same row with different superscripts are significantly
different (p<0.05).

Fo] Almel EF7} Harle pH, 25, Asadds 9 E3)
A8FS Table 29 2th pH, H4E 2 A3 AE A7 TS
o]7} g1lth. dHAW AL fU)A R Fol Pt xR HE f
A e TH(p<0.05).

r
i

o Ho ®
o =

S

° 2 -
N

i

et
A
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4, Q. oF

1. 39 S5 dE5A

OEH A g7F w2 Adys

i of

1

Z77F 0.71kg, T157F 0.50kg, T277} 0.63kg
gon 99 ABHAZFE thEol Hal A el

AR

2ot A4S RYoy Fo49Q1 Zol= YEYR &kt AR a &S g7l
]oH T277F10.9% N == A4S BT (p<0.01).

2. T2 Ak Wi A=A x4t 1.36kg, T17+7F 1.18kg, T277}
1.42kgo. 24 T277F & A4S B0y F94Q Apol= vebA ekt

A ASAFAZFE T2 771 =g 58 B3lon Ti4= dAsH ;}0
A3E B (p<0.05) o= ARAMAIA WA A7) zpolol] 7191 A o] 2ka B Zhe
o AAREES tx7U) 5.78, T177F 4.64, T2797F 5.1184 T177F M=
M (p<0.05) T27& 7o) Hla) 11.59% NAH= AAS 5o} fozel =t
o] = YEREA] ekt

(o]

3. - HA5-o Wdedel ¥ dAYE HERE B Hd Hdy, 4dT
gl B3 7 AFES B AREQ Hedl Ao va AA F2 ST
ohi BEFS Beloy 3§49 W eHo] A o] gl Aow ddd

4. F2ERR] A WAoo Wy X—i@? 2 Fage 2% g d "l A
o T17e 3 37 e o (p<0.01) T1F

on %!
o] Hayt Ik
vl =4 YRS HH(p<0.05). Tl——rL«] MCHC%P%}% ﬂ%é?oﬂ Hlal & 16 s
YEFETHp<0.01). 718 AFRES thA A 52 SUbshe AEs EYlov 9
A1 Zpol = YERLEA] g3k

o] }e] AuE gcokstd
APEARFH S oA 3
etk w4 = T ]
T2 oAM= HEF5o SaRTE FaAA A7) MAdadrt e Aoz #
che o}
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H
H, 22X diethyl ethero] 2

2 Kjeltec system(2200 Kjeltec Auto Distillation Unit, Foss Tecator,

micro—Kjeldahl®, %3]

FeFe AOAC(1995)
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Waikato(milk meter)ollAl AFH 3 F Fi= 50ml 7 AZHol Hfom, A
Zo] AAME HFE L milk urea nitrogen(MUN)AALS X387 98], 7 50ml
FHAEEHT 0.1g9 Potassium dichromateE F7Fs+ & W% HAsQIo W%
By 5 o5d oo Aty Hdsrle et o et RS ¢ AsE

71(Foss—4000, Denmark)$ sto] A, weuld, 79, FALEE, 7

A o]
AF, MUN 3! A E55 B4 530

(3) pH

pH+= A& 10 g3 &7 100 mLE homogenizer(PH91, SMT Co., Ltd.,
Japan)® 10,000 rpmelA 1% &<t &3 5 pH meter(SevenEasy pH,
Mettler—Toledo GmbH, Switzerland) 2 =73}l t}.

(4) B4

H 42 (water—holding capacity, WHC)<> Hofmann -5(1982)¢] of*] %2
o oJ&] AAsFAT. AlE 0.3 g2 filter paper No. 2 Ho &=L & Fr)9
plexi—glass plate(11.5%5.0%0.8 cm)& ©|&3to] Y3t Jo= 57 &< 453t
A}, o]F  digitizing area—line meter(Super PLANIX—a, Tamaya Technics
Inc., Japan)E o|&3ate] A|59 WAH HdA AAS 54T tha HEE (D)= A

=33

(5)Cholesterol
SHAAIF 9 cholesterol &2 Paterson¥} Amado(1997)¢] HHo| 3}
o] gas chromatography(Shimadzu GC—17A, Japan) & ©]-&3}e] #4319t

ARl q17]F olm|iAl BAL 6N HCl & 24A)17HEQr 105TCoA 7}

TE3)3te]  phenylisothiocyanate (PITC)Z-f%=4]38to] phenylthiocarbamate

(PTC) ofu x2S wl5o] HPLC(Water 486)E o] &3] UV(254nm)A&7]1E =3
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6) A

SAS(1999) program® General Linear Model
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¥3-26. F71AME F997F HA

Hr

;OO

FANE ol T

75.0+18.0

82.3115.6

EAF (kg)

19.6+ 6.1

28.3% 9.6

7] (mm)

bl

=0

A

1.0+ 0.0

1.8+ 0.5°

1.4 0.9

1.5+ 1.0
in same row with different superscripts are significantly

3> Means+s.d.

different (p<0.05).

o Aol EF7 A A
A W& R/ e TR feH 0 B Lhehgeh(p<0.05).
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35
o =+ F71Ak = HoT
AN E (%)
S5 72.39£0.53" 73.91+0.73
Z A"} 3.74%0.47° 2.70£0.53"
Zeh 22.54%1.09 22.68+0.49
%3] & 1.0040.06 0.9840.06

> Means+s.d. in same row with different superscripts are significantly
different (p<0.05).

of AbRO] FH7F EH AugRel AT GFE Table 29 Bk FE @
R F71AbE FelTol Wl FelHo® WA vhehtE WHE(p<0.05),
y 279 2T 34 ERTHp<0.05). AW zawa 2 =
FEO frelHel Aol 7k vheh ehget.

£3-28. f71AE Fol7k 4] %9 pH 2 B mAE A
A FE
g%
e IR FolT
pH 5.54% 0.12 5.81%t 0.10
WHC (%) 47.05%+ 3.86 43.28%1 4.59

> Meansts.d. in same row with different superscripts are significantly
different (p<0.05).

Fol Al FR7F B59) pH n4Y, AE4F, SUR L ASaAae)
WAL JFL Table 37 2. o] BEE wF A TSl £94%) Ao} 8l
2.
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