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R R Sweetness*

1. Steviol H H X
2, Steviolhioside - B-Glé*-8 -Gl H 1

3. Duleoside A - A -Gl 2 'Rha -8-Cle 40 - 60

4. Stevioside - 8 -Glc™8 -'Gle -8-Gle 200 - 250
5. Rehaudioside A - B-Gle*-R-'Gle\ - 8-'Gle - -Gle 250 - 300
5 Rebaudioside B -8 -Gle-B -Gl \ B -Gl H a0 - 80

7. Rebaudinside C - B-GIc-¢—"Rha - 8-'Gle - f-Gle 40 - 60

8 Rebaudioside D - p-Gle™-A-'Gle\ - 2 -Gle - A-Glc™8-'Gle 130 - 170
9, Rebaudinside E - B -Gl -Gle - B -Glo*-A-"Gle 150 - 250
10, @-Glugosyl Stevioside - A =Gle™g-Gle - B -Gl -a—Gle 130 - 160
11, " - B -Gle™-8 Gle*-a -Gl - A -Gle™2-'Gle 190 - 150
12. " - 8 -G-8 -Gl Gl - A -Gle*-e—Gle-a-Glc "

*aeka) 205 S 4AE Fhule 129 9 WA, Gle glicose, Rha! rhamnose
29 6. 2Hwlcle T2 W 4R

(A 154 5., 1997)
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Phospholipids
(0]
AMAMAN

o
Lysophospholipid .
ch|franslfoera zs Lands’ cycle Phospholipase A,s

Acyl-CoAs

(o)
ANVWMO Fatty acids
HO 8

Lysophospholipids

'

PAF, LPA, endocannabinoids Eicosanoids
a9 7. ol hAAAe 7] H

(Z*]: Daisuke
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53], Triglyceride) & &5l A A4&

- g7
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- AYEe 5 HEx4 A v E 2 (selenomethionine) ¥ A
WAl AH Ql (selenocysteine) & FE|Z Ex)8)1, =FEER FAtstasr
(glutathione peroxidase; GSHPx) 2} Ad gtz P(selenoprotein
P)e} 22 Adues ke @Al SRR dAel A4 (Shi
5, 1994) (29 8).

— AYgS Az AWAakstE WA|ste] Alxzuhs B Sk glutathione

peroxidese®t= &40 AdFES A4 (I8 9)

— o] Ao+ AEU F7]3A4EsHE (organic peroxide) 2 HAFS A
(hydrogen peroxide) 2] 45 WAsl= 23 a4% Ay 7H

Al g% gAakg z2e

— ks Agold A Ueld wslE FHett BHAAT AANFE

e webm, g kst #ES T us dakskAlz dExl A
dAulelyl E Huke= 1,9708), HAHERY E ®BupbeE 29408 AR Y

5l &= YW (Van Ryssen ., 1989)
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— H]go] A AegAdst WAHMA s Adgdst HAS YA F
H7H = FAEEA 7] vge] AfdEnt obyet Hi’“ o7 Ao
A ot vEe] Aegol EAske] HE$Y] gl AdG7IZE Fofst

W A g7st sk9-a7] grko] 7hsdt Ao 2 Hil(Lee 5, 2006)

TS o] 5(2005)9 AFH I ostd HAHAY Auge AdgE
WA S Aty fete] Hrke Er1Ad o] dmM A Aol o st

o R/ ABHAAN F2 47 AAES TR AoE 2AHE

ol W dF Aulwst, =4 Wl Adlw gl Al W Adw s&7F
7 stel wet nigldor Frlketa, % FAbsaicl SFEAR 7
A3l g 4 (glutathione peroxidase, GSH—Px) &Ao] &7
shlom, olF Wy Alsd Adlw s 7HE =2 FAE HEE

)
T
M
s
L

{soil) uptake by (plants)

plants . (animals)
selenate | e—— selenate cor
selenite selenite by animals selenate
> selenite
selenomethionine se|e'nomell|mAn|ne
selenocysteine selenpcystene
non-specific
> incorporation into
proteins in place of
methionine
se!enake sda"‘o g ioﬁne‘ selenomethionine selenoxide
selenite selenocysteine selenoglutathione
X 1
selenodiglutathione L-seryl tRNA
GS-5e-GS
GS-SeH —> hydrogen selenide —> selcnophospha!e¥—b L-selenocysteinyl

HaSe tRNA

\ !

methyl selenol €——— Methyl seleninic acid
CH3SeH (often exogenous)

selenoprotein

synthesis.

urine breath

urine

O¥ 8. Adwe A=y VA=

(4] Chemistry MSU Education)
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B-Oxidation

Hydroxy acids GSSG NADPH + H+
itamin E se | GSH GSH

Vltari'nn " peroxidase reductase
Polyunsaturated |
fatty Lipid 2GSH NADP*
acids peroxide

Tissue
Membrane damage

disint. ti
e oEH peroxidase contains selenocysteine

a8 9. Ay s gatkst #E 7)A -
(%4 Chemistry MSU Education)
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O i

= A BIERIC
= 8% ¢ RS B9E N T3%), T &3k N
3%, &7 40%), B F5& T7F <

= AFFAR A3 1EE oY FE8E 975%(1++ T 28.2%, 1+ T
385%, 1549: 30.8%) W “P” H7IA H7} A SASF
=02 /kg o I
T 7. HA/MA AR Y a5
AR % FaEH
GPDH, LPL &4 %59 &4 S7MAAA AWAE
N u wa E Kawada et al., 1990
HIEFIC
2 ¥ A ZE 7ol 11 HA] S dlo] XWFAo] ©
1eA | collagenB 2 shel ~| P oo et al.. 1990
x]—/\§7]7." o]_b oﬂ%

PENEE

.

@ M EFRIC (vitamin C)

— A7 Al deid Adete A E A ekaL
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248 A /A

= £ garstA 9 stuEA AR-7] (free radicals) ©f
oJsk Ml &AS WA SH(AFYSF 97D (2™ 11)

wol7lee aAl F7HA



Jy

pu—

H e}

74 =

s

— 3

WA 7

3l 2] A
2012)

Bl A7}

] 7 7] -

s

ZF
Al

T Aol B77] A

el

1999)

=
[S3)

Al71= 985 3 (Takahashi

iy

WA A 7]zl v

~ ohet

fol 1A

5]

=
[e)

A g4el 7t

10

ar
-~

g

vhe

B
==

14 ¥ 7} 7

o] o3

(-

Ed ofe mg AE(2007) 8 AgA BERICe A

ol
a2 BYE

H
.

0]
=

B
B

Fan A AR

7}s

=
o

3k
H

o] o] el =

3
=]

A ol A

WCE

| ol

o
K

)

~
o

2z Z 7]

M

il

il

o]

Z71el 1270

ke 40mg
o] Wol| 7|AdF

., 1999).

Fola

== _g_
) =

24NEENA T A

o

Avts

-
T

=
[}

=4
o

., 2007, Takahashi

=S
[€)

X 1% (Padilla
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CHOH CH,OH
HOCH HOCH

D D 'E‘-JII-‘H*- D ; D
H\_ — HY o
‘o OH +e /+H o b
Ascorbate (AH-) Ascorbyl Radical (A«-)
|
-e’||+e
I
{IZHleH ?H ~OH
HOCH
I & M v 3 HikH o, .0
HOCH +H,0
- H
O O O O
2,3-Diketogulonate Dehydroascorbate

% 10. v]EFIC(ascorbic acid) 8] 3sh4+x
(Z3#]: Yoon, 2013)

* Donate 1e- ===p semidehydroascorbate (ascorbyl radical)

H‘UCH; HDCH_! HU‘CH‘-

)

0 HOCH 0,

.....

-8
—
— Y

2

o o) o 0

Ascorbate (AH") Ascorbyl Radical (A7) Dehydroascorbic Acid (DHA)
29 11. 8leF9IC(Ascorbic acid) @] 34tz 28
(4] Mcdowell, 2013)
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1ol
744
% o)

)

h=3

°©

s}k
H
°©

=

A <4 el

A

1
H

<

=4
2011., 2
59

| %] retinol

o]
F(retinoic acid) 2]
A}

-

O

A
=
_]J_,
s

1
A

g

|

e

Q!

= =¥ o o
)b

., ol

o10] 3714 71RA A5

°©

By
==

al

’

3% o4 FEe 771

=

1Y

st

(isoprenoid) 7} W -zn1g]lo] HFe=z 4
)

(retinaldehyde), #Elx

(retinoids)
37k FHEHZEF EA (3™ 12)

L=

L

j
=

j

o]
5]

°

-
g

|

E

oA Lo R

[¢)

A

stoll vl o

I A efAE =

A

o] A7

==
‘:ﬁ‘

(retinol), @El<H|

-5 o] 31+ retinol ester hydrolase®] <]

oAl Re ol deE 2
HA e ZoR A

7}

=
=

h

A7

— A2 = HEHY A& = retinyl esterZEHZA &

— ) @99 o)
— ek At elE o)

3}

(21§ Abel 8 2714

44714

8

@ BlEFYA (vitamin A)

“Q”

v},

-
ol

el

)

zel

0

TEo] HER] A ester

5

=]

Ao ol

A
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(FZ retinyl palmitate) & A &% 1 = retinol Agwklo] 23] %
210 7 o)== (Hirota %, 2001, 28 13)

o Eol o) WE AY BeAe] Bt Ugomt BEo A, A

A%, BANE, AIAZ {4, F92AN AR G4 8 A

4 5 BB A% Mo F4 0 AWRgL oA 9
5|

of Qs gJokhzE 4 H McDowell, 1989)

0

Chae 5(2003)¢ 7o w=w HEF A7} H]S$-9 &4 njx+=

P&l delirde AT d2s THCE A7 ASHL 3=

(199D & 28-31489 e S3E AAS 31vkeleld eh Ag
SUAE Abelo] A F(5)9] AR (r=—-0.37)0] 9lol, B F H]e}
WA FEo] sow FUAWEsl wohivhy @

KB (1992) = ZE3F AAMSAA HE S5 vlER A9l k)
BMS (beef marbling score) Apo]efl= ()2 A, BCS (beef color
standard) 2= A (F) 2] AFdo] a5

ks 5(1993)2 d% vletWA
EFAQL BMSZFl = F(#) 9 A3 (r=-0.503)°] Atz Hi1 F

R, i (1995) & AAS9L mAS B3 2 F vl A 2
BMS 7kl %(£) 9] A#H(P<0.01)0], BCSSHE 4 (1) 9] Abo] gle}
TR ST

Bakg-o] A9 HIERL Ak wiFH TG A o= F(8) 9] el W
Ebkom, HlEk A7} 4o wAs dF2 T

wHE A7) S, BIERT]l BlERL Aglo]l AshEd BMS7F e thaL

HIEFT Aol Aof7|7be] 71 o] A9 wiF Ao AW o] =1,
A 7te AW SheEao] Alolo] H(f) o] Aol vehdtln X
= (4, 1999)
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kil

=

7t Zrksked), ol

-
a1

bel wlebel A ol S

3|

(1997)°l ¢]

i3l s

=

1 AYATY 7HA AL

_
fi%e)

md
G

TR

Nr
il

ol
_ZTI
N
1A

O

)

— wehA] B85 7] vEl Aol o

S
) .

ez v

TR
&

%S
ojpy
%
i+
ojy

ojny
o

Gyl

@ B]EID (vitamin D)

H (2% 14)

€]

gt

HIEFY D2¢} vlERYl D37} 7 &=

}+= ergosterole] AG-A|o]a,

&= Al

A&

= AEA &

— H]EFY D2 (ergosterol)

-
T

HIEFYID3 (cholecalciferol)

A=A F

7}

A= 7

A

=
=

AAelH, o

7—dehydrocholesterol®]

i A7

9

el ALl Ak 9

5%

]

1999).

L=
[S3)

T H3% (Karges

ol
er
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(A8 Akl 9 28714

719 FolA A HAY AFRelA s HEN] D SA (e ®
olFste] AFste] ztelA HIERYl D 4w AEY EAJo] st
25—hydroxy HIEWl DE AgEHw, o7 v Aoz o]galo
25—hydroxy HIEFY DXt} 5vf A% FAo] HI F=EQ 1,
25—hydroxy H]E}Y D= Hg=E (2¥ 15)

JHEE HENE ZFA%E vEY DeE 322 ATA7F dctes A
o] &4 (Daniel ¥ Bikle, 2013)

]E‘rd D29‘r D3 BF AR W A7MECo® olg YhestH, aolA olE

HER D Q7@ ABAOR ANGITE WS o2t hEe] &
B el wEHAY 240 A AEe A%e AAvows veh

e, AR AR S Ak gl e ABF Bd] Foldol
shvl WIERY D A7hE aels 2 Best AL

FobAel A e D ARZFNA 7HF FHF FHS TEYOR E3
et Faels @ o BH o Ph, BEIY 2L B, 48R
A, AR, A ol U



Bikle, 2013)

SA7) 4D ¥)S7] A9 vlgw D Q=S 275 IU/Ks DME(NRC,
2000) Hidiroglou 5 (1979)<2 HetID 7k AE ] W37 FAF U,
QoA AFSEE AAS-9 dF HEMNID FXe vA & IS Syt

= oedgg AT

dxol A2 11445 Y 5048 FE7HA d5 BERl D s5% F37HF

Bop H7brel A A YEbE (24 vs 14 ng/ml)

g5

,d
flo
N

17 &< SAF U, 2ol A ARSE = 49 HIEH D sXee #lo]
A= (19 ng/ml)

N

gy dzge] Bo 5YURE 7979 A% A} oA AFSE=
(21 ng/ml) BT} A} vlo| A AFSE= A~ (49 ng/ml)7F L5354 o
HIEHID 557} 54 Yebd

5] o] 7%t F<tell= WIERRID H7bgek FA7E el €5 HER D
7F el AEA Azl wet vER DY 2% %)

‘BlEfm A AL E3 =99 uEFS AAY B4 (2015) 9
Kreikemeier 2} Mader (2004) &= Adel| A5 v S97F o & AF
FE v F5-of Hlsto] mtER o] dA A FAET B

HJERID 2 o) 9lof wlehel DOl Algre] AMATALS LohE =
e in viro ABS BAT vk D ARS BH 0SS wFE A

o] thst in vivo A7+ w-¢ ATHA
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— Hzo] uF oaoleniste] Pickworth 5(2012)& AAAE ok 260
ke B2 AASONA 1849 Fk BRI D AF AL AN

— 7}l 1,860IU/AF8ke(DM) 9] HlEFY DE #H7FH(SD) s ow, |
st (ND) o= HlElYl DE H|H7)F &

— 1 A3, AFMNA A d(serum) T 25(0H)D3 5+ ©F 15ng/ml ©|
9=t 709 o]ZHE SDTE= ¢ 4] Z=7FsE 60ng/mlS UEFW O
NDT%= 15ng/ml ©]3tE JUepd o 24 HlElYl D #|sto] = H]EPWD

sEE AW 60% 7HA FaAR S AAFE

- SDF @ NDT ®F AF, AYFAL, ABMAY L ARLTE of

=]
T GEFE vAA ko, NDFeld HATEol FEEHE AFES

30IU/de) o] s}

il

N,

DX

_O|L

ne)

o

%

ofN

offl
Tog
.

(0] ["10

— mrEbA wlEl D Alge] A9 AR ArbeEs adetA] deotk dva
e Sloy, FH7F 71339 A Pickworth 5 (2012a) 9] Aol A
°F 67§ F<b HIERL D FHIM A PAL AMS-o] §4E FEA

7l AEE BIAR FA FEol GFE vAAE dfenE 6

DS 1o
M o] vlEtl DE Algtst= Zlo] wiEA g Jlow AlA 3
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@ B|EFYIE (vitamin E)

ol

of a—, B—, v —, &—tocopherole] E3tx o] glon,

o] = @ —tocopherol® g FAjo] 7%

tocopherol¥} tocotrienolel] tf

go] 71 &= $H(1¥ 16)

[¢]

!
ol

(48 Abel 2 28714

ol

o}

=
L
i

=

A=A
T

&

=

Al

EC 15-25%7} &4
=]
34 9 (¥ 17)

F ohv] At

1.

kel
=

il

F5}A,

A
ful

‘Eg—

7] S ole

S

Fol et g2 r 2 A%

b7 g ool

Sk
“

[€)

~ 7}E9] WEY B g7@e AR 4

~ whebd AbR o) HER

(Maret, 2013)
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war A o] A7 dASHA A E Y]

g 437] Fol WEh E @] wom 1] 479 wae] A

TC
3 AAASE AdAEtty By E (Kuriki =, 2000)

f-carotene

J e Ay

i Retinol
(Vitamin A)

a
WH Retinal

redinoic azid

11-cis-retinal
0
H

3% 12 VEIAY FETx 9 G 4w
(Z#]: Yano %., 1998)
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RARs/RXRs/PPARB/3
Intestinal Blood HNF4a/COU P:TF_!IIOthers(?)

lumen Enterocytes TR =
| rare | |

~

-
- >
————— q RA
¢ RALDH
Plant Sources Re“"“£ cvpzsm

B-carotene —=—p B-carotene
=]

15,15™ RA' e i Retinol mn::m
y L4
dlo::gen ; ’I Retinyl . * L4 Nucleus
. HALDﬂ & ester Gene Expression

Retina . —h :

Retinol 1 STRAG Extrahepatic Cells

Animal Sources oL g . Retinol-
o Chylomicron RBPs/TTR
Retinyl > Retinol Remnant- \
ester / Retinyl Ester N RBPsTTR

Retinyl

ester <—> Retinol

LRAT
l Chylomicron-

Retinyl Ester
Retinyl

ester ____,_

RBPs

Retinol < Retinyl

Chylomicron- ester
~> Retinyl Ester Hepatocytes
Retinol-
Lymph RBPs Stellate Cells

¥ 13, HIEA YAy 713 e

o _oH
GH  gH oH o1 __git; o

1

P
e
HIE D2 HO HIEH D3
Emabakciensl £ {hoecaiciench {3

a9 14. gD stektx
(%4, Yang 5., 2011)
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a3 liver
. vitamin D 25D

25-hydroxyl
o iy o Classical

1a-hydroxylase calcium uptake

1,250 PTH synthesis
o (CYP27B1) renal phosphate/calcium

osteoblastiosteoclast
e e differentiation & function
_ 24-hydroxylase
. (CYP24A1)
i :
1.24,.25D
Non-Classical
Anticancer

antiproliferative
regulation of apoptosis

I l and angiogenesis
mRNA anti-bacterial
expression antigen presentation

anti-inflammatory
anti-hyperiensive

% 15, HEMNIDS] tiAby 7)1 &w
(4 : Schuleter %, 2007)
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alpha-Tocopherol alpha-Tocotrienol

"Vitamin E"
£ CHy
Hy i Hy 0§t oHy
HO HO 1 Hs
gamma-Tocopherol gamma-Tocotrienol
: CHy
ofH Hy o CHy
HO HO i Hy
delta-Tocopherol delta-Tocotrienol
:]
CH; Hs
HO
a1
beta-Tocopherol beta-Tocotrienol

29 16. vEHUEY Hex

(£4: vita—dose.com/benefits—of—vitamin—e.html)

Cﬂhﬁrﬂﬂmﬂlﬂ
t:lg:.l-lipnit oacid
hicone disullids

Vitamin E
Radical

Fig: 1. Antioxidant regeneration patfway. R-ipoic ackd recycles wiamins E and C.
and m its reduced form, dibydrolipoic acid, acls as powerful anboxdant withn
milechondria

a9 17. ¥ERIES] gatsl A8 VAR

(4 : Lawley =, 2007)
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A 2A. FSALE HIHA (5%F) 2] AFRAE

N
]

D a7

- Fueld ARE R Qb a7 AAES AAAZ B MEAR 4L 1
TMR DAMHESS] @gs} 2% Fue =% 20 nuAg 53 4% 9 JF
AR 5Fel thekel 1w AAZe] AARS F7te FAA ol Gl o

T AFARE AT As] B A7E AAF
2) AT B

(1D A &7F AR

- B AP B W A7lel A% 3A I, T she) s
sl it 24NBY AA B9E F 6% AAS B BAR AHAE

AT AN A= 7855 o8 AFolloy, 18FE Frtste] &

T4 ‘PP 57 oW B ‘o 571
B HEH 23.6%0.12 23.7%0.09 23.7%0.25
|Z2EAAR A+7FTMR A7V TMR A+ B EA = W] FAL S + AR

= v
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@ ANAF D AR dE 2§53 2
« EPE OAAAE 59 L 2 EHARE) BAS AFstel 1§ 3 R
A 3ol wolx| 9hAl A(Pen) T 565 % AT (E 9)

R s RIEX

£ 9. 57PH AEHY B INAT H 253 Ao WE 53

2 NG

BRI I L 0 P Q
oV &7
T, n 5 5 5 5 5 5
NAIA S, kg 609+25.5 608+25.3 596*t12.9 605*19.8 595+22.3 601*+26.7
A E, No 3*0.5 3*0.6 4+0.4 3*0.5 3*0.5 3*0.2
‘v E7t
T, 0 6 6 6 6 6 6
WA AZ, kg 628*£29.7 639+13.0 622%E25.9 644£279 624*x12.1 624*£18.6
SUAHE, No 4+0.5 4+0.3 4+0.4 410.6 4*0.6 4%0.5
‘0 E7t
T, n 5 5 5 5 5 5
WA A S, kg 652+20.9 640+25.2 653*119.6 650*29.4 652+33.6 656+19.3
SHAEE, N 3%£0.2 3T0.4 3*0.3 3*t0.2 3*0.4 3*0.2
Values are expressed as means = SEM (n = 5—-6).




(3) A7 (6%F) A% L FAH

- B4 2N B 285 Y F, A4 A 8 BF FoFS NF0
1 7kel AR, o2 F7hd W o} V) 2AlE g

g8 Gz F 180943t F7HE ol (& 10)

_ g Felz wi  A¥Ys A Al T
A g% o o
(g/9) &) (D “7F =7} 4 =7 ‘o =)
TR - - - 180 5 6 5
I 100g/4/*F 100 8 180 5 6 5
AtrD B9
L 30 3.3 180 5 6 5
1-2kg
0 Abs W 0.1% 15 9 180 5 6 5
P 10g/4/F 10 10 180 5 6 5
Q Abs W 0.1% 15 6.5 180 5 6 5
30 36 30
¥ 96%F

T AT WA ‘0 A7 P7 A7 QA7

O™ 20, H7HAME A D dd Fo7
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A

(4) MEY 9% 2 £

]

o

ey
T

A7MA] -20TCollA] B3

A B

<
T

Eis

A4

A

A=

AA D] AT Aol

3]
=

)2k Al

)A
Ho

ol

ol

N

ojy
X

zel

T

A

0

A

(5) A

ﬁo

~N

g

3

AAF4

nx

2]

(2014.01-2016.12)
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E 11, 39 AN 347 Bd S 4 A4 E
(291, )
5 ‘14.01-12 ‘15.01-12 ‘16.01-12 37t
A 18,209 20,129 22,987 20,442
1++ B 17,434 19,244 22,054 19,577
C 16,275 17,748 20,582 18,202
A 16,274 18,383 20,859 18,505
1+ B 15,808 17,892 20,096 17,932
C 14,770 16,588 18,669 16,676
A 14,862 16,772 19,622 17,085
1 B 14,573 16,466 19,125 16,721
C 13,606 15,187 17,730 15,508
A 13,202 15,105 17,408 15,238
2 B 12,995 14,815 16,968 14,926
C 12,180 13,785 15,750 13,905
(F4 |7 A}
6) A £4
- AAAAAE ARAAD ARED) 2 EANE (RS, 54 FH)e 7
Al Al F oz e AT fod AoF BAH R i B4

ol FAHEL meanstSEMOZE  ¥¥s1, JMP 5.0 software
package (SAS Institute Inc., Cary, NC, USA)E o]&3}o] Turkey test

2 5% =M 794 Ade 44 HAA &
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3) A+ 23

(D 712489 T Foizk U AR B4

ES A7) 24 AZFTMR, A7FTMR+HFALE 9 oAt s + 2o 2
EEs T 3 12 - 15kg® Fojshs Zo® RAMHGIOH, o5 V|24
59 A AdyeE ved 25 (& 12)
E 12, 57HE 7124 E wolgEH S IR A A3
7y w7 ‘o E7t ‘o Ft
TR Z7FTMR ZA7FTMR AL E LIl o= ol Z A
T w5ol%, ke/d 15 10.5-11.5 3—4 10 1.5-2
AR, %
S 17.34 12.23 12.16 12.67 10.08
Zer g 14.77 13.12 12.34 12.52 3.70
ZA 3.53 3.53 2.67 2.92 0.91
Bl 5.00 5.99 5.39 6.74 4.98
ADFV 11.28 8.98 12.11 11.52 36.58
NDF? 21.61 26.23 26.25 25.74 61.26
ey 0.45 0.81 0.35 1.09 0.27
2l 0.35 0.49 0.32 0.46 0.17
TE 0.74 0.98 0.75 0.82 1.16
UEF 0.17 0.31 0.26 0.39 0.04
pH 4.89 5.03 5.34 5.40 6.59

DADF : Acid Detergent Fiber

YNDF : Neutral Detergent Fiber
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(2)

A7HA Folol mE AA &9 HAFAHH A

S0 wg7] AM B O B2 el e FEAF, A A
CEk:

W ARRFEE GRTS NaHd §27 Aol vl 231

I 57
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E® 13, 78 A7HA wodel wE F 9
SAE D AR 58 Ay

W=7 AT
T3V I L 0 P Q
V. s7t
3%, n 5 5 5 5 5 5
NA A ZE, kg 609+25.5 608253  596*£12.9  605+19.8  595+22.3  601£26.7
ZTaAF, kg 726+31.1 728+28.7  734+124  730%£29.9  726+10.1  731+27.1
ot FAF, kg/d  0.51£0.043 0.58+0.063 0.62+0.032 0.60£0.064 0.59+0.052 0.61+0.041
Ats AFHE, kg/d 14.910.07 148+0.16  15.0£0.14 15.0+0.15 15.0£0.08  15.0£0.09
AlE QT8 30.1£2.69 27.3+3.11 245+1.37 26.1£2.32 2631240 25.0+1.57
‘o E7t
374, n 6 6 6 6 6 6
AA A ZE, ke 628+29.7 639£13.0  622%+25.9  644+27.9  624*t12.1  624%18.6
T8 A%, kg 728+38.1 747£14.8  720%£25.6  732+28.0  743%23.6  745%+33.6
A T, kg/Y  0.53%£0.095 0.57%£0.055 0.51+0.017 0.44£0.065 0.61+0.074 0.62+0.109
AME AHE, kg/Y 14.3+0.17 14.3+£0.17  14.3£0.17  14.3%0.17  14.3%£0.17  14.3£0.17
AtE Q& 32.5+6.57 264255 28.4+0.95 37.6£7.34 252%3.10 38.1%+18.14
I A
=37, n 5 4 5 5 4 5
WA A ZE, kg 652+20.9 640252  653119.6  650+29.4  652%33.6  656+19.3
Z8A%, kg 745%19.5 711£38.5  773+31.9  752+12.2  792%56.8  749%15.7
A FAH, kg/d  0.52+0.082 0.41+0.007 0.62+0.095 0.57£0.108 0.73+0.143 0.52+0.035
e AHAE, kg/d 9.2+0.24 9.3%+0.24 10.2%+0.26 9.3%£0.25 9.7%0.28 9.5+0.30
AFE QT8 19.9+3.52 25.4+4.62 17.8£258 19.9+531 145+2.18 18.6%1.49

Values are expressed as means = SEM (n = 4—-6).
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E 14. s7P8 H7HA wolel we F & AA e SANFA, sAWE, AT
SAE 2 SH¥AT A
gz Al
FAI I L 0 P Q
oV E7t
3T, n 5 5 5 5 5 5
ZAF, kg 466+8.2 462+8.7 475+9.4 452+10.6  468+18.7  465%24.3
SAY 57, mm  18.0+2.70 18.8+2.13 14.4+1.69 15.8%£218 12.4*150 18.2+3.18
S4M2, cm? 89.8+3.87 87.0%4.67 100.8+6.22  93.£3.92  96.6+4.85 95.1%3.65
A4 60.6+1.97 59.9+1.67 62.1*1.42 62.7%1.48 65.0%0.92 61.2%+2.38
e o
o7, n 6 6 6 6 6 6
=A%, kg 429+24.9 451+t11.7  438*16.1 458+19.5 434+14.6  446+21.0
SAW FA4, mm 18.0£3.83 14.3+1.94 15.2+0.79 14.0£1.00 14.8+1.62 16.0£1.59
S4M4, cm? 89.5+5.55 89.3+£2.89 89.8%t4.40 96.2%+5.76 86.8+3.16 88.5£2.08
A 61.5+£24.6 63.3£1.28 63.1+0.64 64.2+0.87 63.0£1.03 62.2£0.64
=
=37, n 5 4 5 5 4 5
EAF, kg 434+8.2 413+19.4  466*19.2  455+6.7 481+38.8  448+11.8
SAW S, mm  16.8+0.49 16.8£1.11 14.6%2.69 20.0£4.11 18.5%£2.96 16.6+1.08
SAEA, cm? 93.6+2.42 89.0£3.54 96.2%£4.73 95.6+3.06 98.3+2.39 91.0£2.37
SR 62.7%0.55 62.6+£0.65 63.4%£2.36 60.4%t2.88 61.1+2.46 62.1+0.82
Values are expressed as means = SEM(n 4-6).
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E 15, s7FE H7MA wolel wE F 9 AAl %o WA, sS4, A
AT, s W1 55 o =d8 29
7Y AT
FH&M I L 0] P Q

vV &7t
E3HTT, n 5 5 5 5 5 5
U A", No 5.8+0.92 5.2+0.58 6.8+0.66 4.6+0.75 6.4+0.81 6.0+0.63
<4 No 4.8%0.20 4.8%0.20 5.2£0.20 5.0%0.00 5.0+0.32 4.8+0.20
A No 3.0+0.00 3.0£0.00 3.0£0.00 3.0%+0.00 3.0£0.00 3.0£0.00
ZZA%¥, No 1.0£0.00° 1.2£0.20*  1.0+£0.00" 1.6%£0.24° 1.0£0.00> 1.0£0.00°
<%, No 2.2%+0.20 2.4+0.24 2.4+0.24 2.0+0.00 2.2%0.20 2.0£0.00
=1 9, % 100 100 100 80 100 100
- >1" 59, % 40.0 40.0 80.0 40.0 80.0 80.0
B 4
=37, n 6 6 6 6 6 6
U A%, No 6.7+0.84 5.5+0.50 6.5+£0.34 5.5%0.85 6.3+0.49 5.510.72
=4 No 4.5%0.22 4.8+0.17 5.0£0.00 5.0+0.00 5.0£0.00 4.8+0.17
A No 3.0+0.00 3.0£0.00  3.0£0.00  3.0+0.00  3.0£0.00  3.0%£0.00
Z2A7%+ No 1.0£0.00 1.0+0.00 1.0+0.00 1.3+0.21 1.0+0.00 1.2+0.17
s %, No 2.2%0.17 2.2%0.17 2.3%0.21 2.2%0.17 2.0£0.00  2.0£0.00
>1 55 100 100 100 66.7 100 83.3
- =21" 55 66.7 66.7 100 66.7 66.7 83.3
‘o 7t
=354, n 5 4 5 5 4 5
A, No 5.4%1.08 6.5%0.29 6.4+0.87 7.2+0.20 5.8+£0.95 5.2+0.73
<4 No 5.0£0.00 5.0+0.00 4.6+0.24 5.0+0.00 5.0£0.00 5.0%0.41
A2 No 3.010.00 3.0+0.00 3.010.00 3.010.00 3.010.00 3.0+0.00
%A 7¥, No 1.2+0.20 1.0+0.00 1.0+0.00 1.0£0.00 1.0+0.00 1.0+0.00
4%, No 2.0%+0.00 2.0£0.00  2.0£0.00 2.0+0.00  2.0£0.00  2.0%0.00
>1 5w 80.0 100 80.0 100 100 80.0
- >1" 55 60.0 100 80.0 100 75.0 60.0
Values were expressed as means = SEM(n = 4-6).

ab indicates significant difference as compared to control(P < 0.05).
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F 16. 7P HA7HA w9l wE

T AA - AAE A

(&9, 9

2 AT+
TR I L (0] P Q
IV &7}
=8, n 5 5 5 5 5 5
T A= 675,100 819,200 686,700 691,200 693,000 686,880
- A}zn)? 675,100 675,200 675,000 675,000 675,000 675,000
— AR 7HAY 0 144,000 11,700 16,200 18,000 11,880
F FYEH)Y 7,986,327 7,621,980 8,382,530 7,340,270 8,350,277 7,998,183
ko) o] 7,311,227 6,802,780 7,695,650 6,649,070 7,657,277 7,311,483
2} 508,447  +384,423  -662,157  +346,050 +256
‘v &7t
=37, n 6 6 6 6 6 6
= A= 763,384 907,680 775,232 779,880 781,532 775,560
— A}z 763,384 763,680 763,532 763,680 763,532 763,680
— AR HA 0 144,000 11,700 16,200 18,000 11,880
TH (=) 7,637,715 7,823,513 7,687,253 7,759,743 7,451,057 7,337,308
1} A 0] ©) 6,874,331 6,915,833 6,912,021 6,979,863 6,669,525 6,561,748
2} ol +41,502 +37,690  +105,532  —204,806  —312,583
‘o 7t
37, n 5 4 5 5 4 5
T A= 765,168 912,395 860,401 783,673 822,076 797,516
— A} 765,168 768,395 848,701 767,473 804,076 785,636
— AR H A 0 144,000 11,700 16,200 18,000 11,880
S (=) 7,114,142 7,004,432 8,055,129 7,960,221 8,161,143 7,313,483
H} A 0] ©) 6,348,974 6,092,037 7,194,728 7,176,548 7,339,067 6,515,967
2} b —-256,937  +845,754  +827,574  +990,093  +166,993
Doz 578 1 2AMR Ho
PALEH] AR B 7 SE 71 2AME kg @ b x TR AbR AAF0180%)
DA BHIA vg: g & AvWdrb(A 89, B 3.3¢9, C: 99, D: 10€, E: 6.5¢9) x ¥ & 49 #7}

ZF(A: 100g, B: 30g, C: 15g, D: 10g, E: 15g) x 180¥
Varo AAL9 39 (2014.01-2016.12)7F S35 FF 7124 A4 (BAH)

Vel HAANE wAgole] Fo

- R gl o
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