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O BNGE

- A, ABAAY, AREE, 110kg Z9YH

- =% 5 Ef] FARY (pH, A9d, A=, WHC %
- ES W AR B ohual 24, AR B4

O 4aaw

H 7l e AR Z2a3S #Zlo Yelit AgTEE 747
AL, %4—371 6F Fol= 4d% Lu S48 AR A7k AR AR
on, AR AFHFES vl Fdsta, FAG F

$#1. Cassava ¥te] +FH H7ulo] @& Alg =279

ut

To T3 T6
ol=4 %R1, %R1, %R1,
01 24 R1 R2 a0 R1 R2 R> R1 R2 R>
NI sojo]  &eo]
60~82 XOO| HHO| 1000 - K 100,0 - - 100,0
+3%C  +3%C +6%C  +6%C
sj0]  Faol sojo]  &eo]
83~110 AHo| ZIO| 10000 h K 1000,0 - - 1000,0
+3%C  +3%C +6%C  +6%C
ojo]  RAE ojo]  SHE
111 X0 S|ME 80,20 K e 80,20 - e 80,20
+3%C  +3%C +6%C  +6%C
fo0]  |4E 0] SME
112 HE0| S8AME 6040 K e 60,40 - e 60,40
+3%C  +3%C +6%C  +6%C
®o0] /4= o] SHE
113 XH90o| S|ME 4060 K e 40,60 - e 40,60
+3%C  +3%C +6%C  +6%C
fo0] |4E P
114  ®®o| S8AME 2080 K e 20,80 - e 20,80
+3%C  +3%C +6%C  +6%C
115~11 01\1% oA‘lE OA{% o)d%
SME  SME 1000 | ' ° e 1000 | e 100,0

8 +3%C +3%C +6%C +6%C

119~14 SHE SME SHE SAE
SME  SME 1000 | ' ° e 1000 | °° e 100,0

5 +3%C +3%C +6%C +6%C

~ O M o AN O M O M
14615 oge  gmE 1000 | T°° ST 400 | TOT ST 4000

3 +3%C +3%C +6%C +6%C

154~21 SHE SAE SHE SHE
SME  SME 1000 | | ° e 1000 |  °© e 100,0

0 +3%C +3%C +6%C +6%C

o TS FAT JIARS AAENT 2 B

o 4% A (Experimental animal and design)
- Cassava ¥to| B8-S ASe17] sk, AR &5 139 ¥&= E9ste] At me} v
2 APY e AR Eo|E& SA3IY Y. Cassava ¥He] H7iu] &) wet 1) Tl U12AE+ 1%
FhAhakah), 2) T3 (71 2AFE+3% ZHAREED), 3) T6 (1 Z2AFR + 6% 7HAMAIED), 4) T9 (V1 2ALR
_ 1o -



+9% ZHAHHENE Useth 4x4 g 3itRo® FX8 d9ds WAL, 28, 42, 6%, 8%, 10

B3e A7 BolE 27 R8T

Bee 274

- Cassava "] = H7P7F AbR e Eydd njAs e F29] YT A7t 2ol

85 AAH O AR o7t Zlstdth B3, 6%9] Cassava ¥Fe A7hd Hel T
HTL T3 el 7 27 Z40] Ha, T94e 7o mmstg e o) n%e 252 ek
Avk AAmAA B3 ARG EFEH] QA AR Fol Felslis Wyl A

H, AR Wl Cassava ¥He A7 n49 e SAA, 3 Bel @42 29 5 AL

o2 AsHTH
¥ 2. Cassava H}o] =FW¥ H7lo| W& B4y =4,
TIME T1 T3 T6 T
Hight, mm
2 min 293 310 365 362
4 min 290 307 355 357
6 min 288 307 353 355
8 min 288 305 348 352
10 min 290 310 348 353

4, MEE AU S BaEe) £28 Aksh GFolst AAH, BANY, 9
A B4 AAE 9%

b
é‘i:,‘ -
_|>;,
Pn

A FE 2L 2% A (Experimental animal and design)

B A3d2 FE= P (Yorkshire X Landrace, H+ A% 33.7 £ 1.09 kg) S = 72055 FAI5}
o, A Fol wpg} 3x el 4 de] wjxH(Completely randomized design; CRD) .2 u}| X] 5}
AANBA T Bt 7098 o] A= HSA A SA7]A ¥IS774A] 125 5F AFF A3
< A3t A& Cassava dHe] H7in| Lo wel 1) TO U12ALR), 2) T3 U12AE
+3%7FAMEEED), 3) T6 (7] 2ALR + 6%7FAMHFED R Ueth d4tg ol 7] & o] &3t At &5
1:3 vl&E EFst Fo] 3t

“d A= (Experimental diet)
T Y52 7] %= Abs(Basal dieh s AH&SFR o, ZF g Tte] whet Cassava &
3% 4 6%E F7IE H7tste] 43S JAsA T T3 A8+ 7| Z2As el Cassavas 3% 5
7V AHAubslE A, T6 AT 712AFE 9 Cassavas 6%S F712 H7bste] Folstgdth

4424 A (Growth performance)

- Cassava ¥+e] &9 Foi7t SA-ASE A H o nX & dFS F39 YERAT &
o]
=

4 6% E9F cassava WE H7HS el Poh hETE ME AL W AFASHAT o]
A o129l 2ol7h UERdtHP.05). A AW 5k zAzre] Ael ol tistel A
o) HLSD) T AWl o8} AnE vwstich. T6 AT F$ 0-379 YR
Foll A T B3] 52 FAE BERIPK0.05), 3-65A4= T3, T6 A&7} th=x=F-<l
M Ee APARHATE HEHATHPO0D. AF, YFEAL, AZTE dofAE B

_13_



AH O 2 Fo] Al Apol7t VrebA] e¥gkth. Cassava ¥HE 3%, 6% H7Fsh Ao =73t
o Aol Y= ALE Ho} cassava S H7ME Aol SAESL AR FAAJ] 9F
= HAA Fon, Sgaet ti T A s 2o dddn. Bl A T3, T6 A ¢
T 7% 6-9F dFARAAZANA thxTol Bl w2 AE B aP<0.05), 6-9F9F 2
AAAZIEANA A EE2 TOA 277 79 T3A 27l vs| FojHos v FX&
B YTHPL0.05). T6 A&7 Hl&7] 6-9F9] ADGA &<} HlusldS o SAHS=
ol ARl Aol YA FAGo R e A EHATHP=0.060). Bls7]dA= AT, €9
SAFAA SAAA FolA7E dEtA] ekt (PX0.10). AP A 7tE VEe® AR

6%2] cassava®t H7l= 7P e X5 B YT TS cassavadt A7) dEAIE A F

3L
2o

ZFo]l fxzTRY =4 YEsten, 6% cassava®t 77 7 =4 e AFE vt
o=, cassavaitel A7k A AR V]S SR AU FFE vAe AR AsET
A2 & &(GF ratio)dl A& 3%9] cassavart H7}el tzxFo e o &2 2ol e
A kAT, 6%2] cassavadlt HI7FE7F TFE g o HlE] §olF oz Be X2 UER
At
¥ 3. Cassava ®to] =& Fo7l SA-vS =9 Ao nAE= F3F
Item. T0' T3 Te' SEM* P-value
Body weight, kg
Initial 33.93 33.52 33.65
3 week 47.72 46.68 45.67 0.691 0.17
6 week 63.58 62.09 60.62 0.802 0.19
9 week 80.39 78.95 76.07 0.911 0.18
12 week 93.39 94.72 89.83 1.203 0.41
ADG, g
0-3 week 689 658 601 22.204 0.27
3-6 week 721 701 679 7.661 0.25
6-9 week 8012 803% 736¢ 13.098 0.06
9-12 week 619 751 655 27.709 0.37
0-12 week 708 729 669 12.716 0.46
ADFI, g
0-3 week 1,469°° 1,518%¢ 1,573 32.642 0.02
3-6 week 1,923¢ 2,023b2 2,077 31.791 0.01
6-9 week 2,080¢ 2,214 2,247 33.121 0.03
9-12 week 2,129 2,582 2,341 85.855 0.12
0-12 week 1,931 2,115 2,128 44451 0.14
G/F ratio
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0-3 week 0.468 0433 0.383 0.011 0.23

3-6 week 0.375 0.347 0.328 0.006 0.07
6-9 week 0.385%° 0.363% 0.328° 0.008 0.01
9-12 week 0.291 0.291 0.279 0.005 0.49
0-12 week 0.367% 0.345% 0.314° 0.006 0.03

abc Means with different superscripts in the same row significantly differ (P<0.05).
1T0 : Basal diet, T3 : Basal diet+3% cassava residue, T6: Basal diet +6% cassava residue.

? Standard error of means.

o dHEXM(Blood analysis)

- Cassava ¥o] +FH g7l SA4-HI &= YAl rlA& S F49) el €
dq BEAol mE FolA Z ATt #olF Q] Aol AT A 7IANA T3 A2
AT 3-652F A HAHALD A & A TR & 4FF2 23 1(P>0 10), S 3%7]
3-659 % 24H ZHA $EHBUN)o| 7iAbupal H7lo)| wel Z7)8h=
(P>0.10). Cassava Hro] FGoj+= SA-H§E2] Yo & FFS 1A A| %L{_ 7}-13; A

THETH

3t 4. Cassava ®o| &3 Fol7t FA4-Hl5=2 Aol A= FF

ITEM. TO' 13! T6' SEM* P-value

ALT, U/L

0-3 week 32.6 38.0 36.1 0.897 0.27
3-6 week 29.5 46.4 39.7 1.206 0.06
6-9 week 31.8 35.0 35.9 0.946 0.55
9-12 week 34.0 43.2 377 1.367 0.20
AST, U/L

0-3 week 36.9 37.2 32.6 1.027 0.83
3-6 week 35.6 383 29.8 1.556 0.52
6-9 week 36.8 338 29.7 1.170 0.63
9-12 week 30.1 339 33.1 1434 0.41
BUN, mg/dL

0-3 week 9.5 8.2 7.8 0.328 0.16
3-6 week 10.7 8.9 8.2 0.371 0.07
6-9 week 11.2 9.0 9.1 0.420 047
9-12 week 12.1 11.0 10.3 0.322 0.45
Creatinine, mg/dL

0-3 week 1.10 1.20 1.20 0.024 0.89
3-6 week 1.30 1.20 1.30 0.021 0.50
6-9 week 1.60 1.40 1.60 0.025 0.68
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9-12 week 1.50 1.50 1.60 0.025 0.50

T.cholesterol, mg/dL

0-3 week 88.60 92.30 90.30 1.378 0.29
3-6 week 83.80 91.80 94.30 1.269 0.67
6-9 week 84.80 90.10 89.30 1.562 0.57
9-12 week 86.50 86.70 86.40 1.631 0.54
Glucose, mg/dL
0-3 week 88.90 88.30 88.00 0.775 0.73
3-6 week 96.80 97.80 102.00 1.544 0.59
6-9 week 89.80 92.60 106.60 1.364 0.15
9-12 week 78.50 87.30 97.50 1.715 0.32

abc Means with different superscripts in the same row significantly differ (P<0.05).

1'T0 : Basal diet, T3 : Basal diet+3% cassava residue, T6: Basal diet +6% cassava residue.

2 Standard error of means.

o &3 =&Y #(Days to market weight)

- Cassava HFo] =W Faj7l 8A4-0]8 =0 3 =gdda o nx= AL T 5.9 UE
At =3 =E@dH o AF MA AF 33.7kgHE 110kg AF =G A H7A] A 5 =H
At E3 =EdHo A Cassava vre] =F¥ Fojo] & g 37te] F2F <l 2ol ¢l
Ath

¥ 5. Cassava %o #FH g7l SAH-HISE=Y =3 =2Y¢ R A= IF

Days to market weight (110kg)

Item.
from 33.7kg , days
T0 107.7
T3 105.0
T6 114.3
SEM 2.154
P-value 0.46

O =& Aol el A4 Bnertgiibze] A7 ee 4449

=
- E ol WMEFHA WE Az A YAHE BelFRARE AT FH] 2
Hrhl o] oA A FHsLA I,

-
of
T

Oz
W e
o2
offt
W @
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- AF 30kg WHelo] FA4 = Aty 33 3uks, vhE 7 1005F, F 900575 &4

= AAIR

O ARH7HA Hertsiate

- REby FAES O3 Ax TN B8 T g2 By 9 a8 HAES 35

e 2 ARl HUbste] A

O AgAA

- 29 A3 FHFAES BT AAFAANA DAY EHE
ABRYNZRARIS ALBoe] auAGT B AFL FFA
A2l 1 G-
g 2. 27}

TR ALE
oTUE
g 3. RYy7baEAE

o~

O =
58 AEAHT, AREE, 10kg =29
=89 ZARA (pH, dug, A%, WHC %

% =
W ARl Bloopr by, M E &

ft oo Mo
f

Ho i ol x

1%

’

o A4 2 (Growth performance)

og]

W, ADG, ADFI 2 GF v]&ol that AAPAL AA AF 717t 23 7 6] AAHATH

AFe 7+ #HE AY AA FIhelA AZYFEYG dEz2FAA4 FoHdo=z A4 Yetgt
(P<0.05). ADGE= RE7EHAES AHA71e J5 1R g x2F7F SA7]0-6)A Folde =z =
I T2( 7)

LA(P<0.01), H]57] °ﬂ 1-‘5 Go)H oz o7} YERIA Eotth =, TO) 2AR)
i/\}e+ 2% BE7+E

o 9 &r.?_, [‘

7} Eel BL4E AR AH Tl AT GFAE
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=) 183 T4 O1&2AE+ 4% Be7ts742)9 2254 HF AF
717}995kgﬂr974k 83l 943 kg 0= YEY B RAES HAS W Bo HUHA
e W Aol & A B 4+ 9tk ADFI ol wel BAES A4S 18
H|S-7](6-125)0l A ZFRT §oFozg o =32 B Y(P.05, R7tERAE

$4710-65), AA AF 3t



0-125) A tZ2T7F HA7FTFEY fFoHo 2 2 AaasS RATHP.0D). o= R}
FRAE AL ASHATE ZANAA, AP E FHHU GFS vHA e 2
oz As®Th

E 6. HErteiatee] £l Fort SA-RlsEe] 424 nAs 9

Item CON LY2 LY4 SEM Lin.""’a'“;ua q
Body weight, kg

Initial 3075 3176 3081 0700 093 0.17
3 week 4715 4632 4413 0775 001 033
6 week 6802 6551 6367 1011 001 0.66
9 week 8096 7926 7727 0982 002 0.87
12 week 9948 9739 9429 1110 004 075
ADG, g

0-3 week 781 693 634 22346  *0.01 0.07
3-6 week 994 914 930 14791  *0.01  *0.01
6-9 week 616 655 648 10937 036 044
9-12 week 882 863 811 20919  0.21 0.70
0-12 week 818 781 756 11487 004 077
ADFI, g

0-3 week 1330 1,372 1,400 0023 014 074
3-6 week 1,886 1,938 1,934 0018 007  0.23
6-9 week 2,093 2324 2339 0530 *0.01  *0.01
9-12 week 1986 2200 2,326 0056  0.02 048
0-12 week 1,840 1976 2,045 0037 002 0.23
G/F ratio

0-3 week 0.59 0.51 048 0020  *0.01 038
3-6 week 0.53 047 048 0009 *001  *0.01
6-9 week 030 028 028 0005  0.12 0.67
9-12 week 045 039 035 0017 003 0.88
0-12 week 0.45 0.40 037 0012  *0.01 0.41

o @A 4(Blood profiles)

- SANSE AR U BEERAkEoe] g9 W) ALT, AST, BUN, Creatinine, Total cholesterol,
Glucose, HDL cholesterol 2 Triglycerides & =ol| "lX|= @& & 79 AAHAJTH 353},
6F2F, 972 & Y ALT, AST, Creatinine, Glucose ¥ Triglycerides &=l A= «]7—% Ql
ko) 7F yEbA] gkt kA RE 6572 @ W BUN =04+ AR W BejrtsF4lE &
7} Z713be] whel 99 A O 2 linearshAl 7H2sk= Ao 2 UERGT (linear, P=0.02). 652}
g 1 total cholesterol =04 AR W HE7tFHE4tE 5571 71l wet f-9 3o
Z linearstAl Fasles ASZ Yerstth (linear, P<0.01. =3, 3Fx &9 U] HDL
cholesterol s=ollA At W Hej7laF4tE 5527} —2—7}?’%01] wet fro A o= linearstA|
adhe Ao E YEST (linear, PK0.0D. webA], S40SE AL W RE7tsf4ES
7hetls o dHdel 82 aFE Ve AR Al HT
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¥ 7. B FRAES] £EY Felrh $4-0SEY Al nXE 9T
P-value
Item CON LY2 LY4 SEM Lin. Quad.
ALT, U/L
0-3 week 39.2 348 39.3 1.446 0.96 0.17
3-6 week 394 424 36.9 1.858 0.60 0.31
6-9 week 40.8 453 414 1.708 0.89 0.27
9-12 week 40.9 431 45.1 1.443 0.27 0.98
AST, U/L
0-3 week 55.6 47.5 44.8 4.404 0.31 0.77
3-6 week 40.3 55.3 39.6 5.109 0.95 0.17
6-9 week 335 37.8 279 2.004 0.25 0.10
9-12 week 26.5 327 27.1 1.491 0.88 0.09
BUN, mg/dL
0-3 week 13.1 10.3 1.1 0.353 *0.01 *0.01
3-6 week 12.8 10.4 10.4 0.488 0.05 0.24
6-9 week 16.5 13.9 13.6 0.546 0.02 0.26
9-12 week 14.5 13.6 154 0.596 0.05 0.24
Creatinine, mg/dL
0-3 week 0.86 1.06 1.03 0.039 0.08 0.18
3-6 week 0.95 0.98 0.83 0.038 0.37 0.88
6-9 week 1.36 1.29 1.35 0.041 0.91 0.46
9-12 week 147 1.53 1.48 0.030 0.87 0.32
T.cholesterol, mg/dL
0-3 week 88.8 79.3 733 2.126 *0.01 0.66
3-6 week 87.1 79.6 72.1 2.344 0.02 0.99
6-9 week 99.6 93.6 81.0 2.471 *0.01 0.45
9-12 week 109.6 100.5 100.3 2.442 0.14 0.41
Glucose, mg/dL
0-3 week 108.2 100.1 107.1 1.618 0.76 0.02
3-6 week 75.6 77.6 734 1.785 0.68 0.48
6-9 week 79.8 82.3 88.0 1.585 0.05 0.63
9-12 week 79.1 82.3 83.5 1.124 0.15 0.70
HDL, mg/dL
0-3 week 43.8 34.3 331 1.520 *0.01 0.14
3-6 week 474 41.9 38.1 1.467 0.02 0.80
6-9 week 79.8 82.3 88.0 1.585 0.05 0.63
9-12 week 54.5 49.0 54.3 1.516 0.96 0.11
Triglycerides, mg/dL
0-3 week 53.9 421 453 3.037 0.12 0.11
3-6 week 32.6 39.5 31.0 1.917 0.70 0.05
6-9 week 63.9 52.7 56.7 2.846 0.21 0.07
9-12 week 45.8 41.9 424 2.485 0.60 0.70

o B U nAE FA(fecal microbial)

ARlSE AR W Berteiatee] B W F

o

‘_Ell‘

JEFe & 8ol AAAUE 373 B ) &
% 3

8

)

U BEE7ERAE 2T Z1854E G- o2 linearshA
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St {21 A © 2 linearshA| 7‘5\_6}% Aoz UrEP/LE‘r (linear, P=0.02).

A FoA AR W BErtERAE B57) SUMEFE foF o= hnearf'SM
7Fele AL 2 YErSt (linear, P=0.01; P=0.04). 35=x}2} 6531 £ U &5+ oA AR
2o 2 Ut

Z7bahe

=



(linear, P=0.02; P<0.01). w&tA, S
A Abebe Ae Bu U OAE 57}

E AR U BE7ERAAES FUEH S u 4%71
S7ksto] #Ag2Q a3E yelhd Aoz AlREH

¥ 8 HeFFRARE F2E Fol7t §A-NSE BH] VAL I
ltem CON LY2 LY4 SEM Lin.P"’a'“gua i
T. bacteria, *10’ CFU/mL

0-3 week 146 345 211 0.45 0.44 0.04
3-6 week 092 0.27 239 0.34 0.02 0.02
6-9 week 036 0.26 430 1.09 0.17 039
9-12 week 0.60 107 115 0.29 0.54 0.80
E-coli *10° CFU/mL

0-3 week 367 1090 2233 291 0.01 0.75
3-6 week 402 043 17.84 2.56 0.01 0.02
6-9 week 14.65 988 4170 1017 0.07 0.15
9-12 week 7.65 1162  36.00 5.12 0.04 035
Yeast, *10* CFU/mL

0-3 week 1608 3952 8765 35813 0.02 0.59
3-6 week 170.0 313 5150  128.45 0.02 0.02
6-9 week 349 1623 7267 7142 *0.01 0.22
9-12 week 2087 4033 5017  100.37 0.29 0.84

o &3} =&Y (Days to market weight)
FARSE AR W BRErtsRAabEe] Eo EEd P PAe S & 9ol AAHATG
AN AF 3L1kgHH 110kg AlF =2 AH7HA SA8Ao F4HSE AR U 2y
7hERAbEo] EFo EEYHEANAE A AolE UERRA] FUTh wEtA, SARSE
Ats Y BeEl7tgiabEe] S5t R2 YR FAZQ dFS MAA Ee AR ARHEHY
% 9. RYrtgiitEs 88 597 SA-vSEY S8 2P mA=
Item CON LY2 LY4 SEM P-value

Days to market weight from
31.1kg to 100kg

98.5 101.4 102.5 2.15

0.46

- FF71B((AA o] 24U T A FAAY A TAED

AAd =

O ARF7M E5AHS AT B L BS 24



- AFAE L Y FFGFZFHAANA FgstH o, A5t E& 1:39 vl &2 &8st FA
3 Folsk AlZ & Cassavatdbe] A7) vl ol wel D TOU)ZAR), 2) T3 Z2A S+ 3% 7HAF
ahe), 3) T6(71 2AE+ 6% 7HAMD) &3 § Folste g stglon, z42pe] Cassavadt, Ab

2, A4 ", ESS AT BHS 1YY,

10, FR71¢e] B/ &9 9 2 BH AR £Y 9%
8E 98 108 118
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
ol
: 8.11 9.1 922 10.13 113 117 | 1126
g (0d Bw (6w Ow (12w GE =4
g g o ool o 1Xh 2%h

O A& BY
- R BOA AT B NG AR FRE olel 2T 4 AR oo E E 119 2o A

&staa

i

11 #48 A2 39

S

Sample Sample Abbreviation

FHAtHE BF A-1 Cassava residue 1A-1

FHAtHE B A-2 Cassava residue 1A-2

FtAtHE B B Cassava residue 1B

FLARHE B C Cassava residue 1C
Growin ig Diet 1TOGD

EINL 9 P9
Finishing pig Diet 1TOFD
Growing pig Diet 1T3GD
7| ZA R +3% FhAHHE
Finishing pig Diet 1T3FD
Growing pig Diet 1T6GD
7| ZAFR +6% FHAFHEEL

Finishing pig Diet 1T6FD

7|ZAtR 20| Y= A Blood 1TOB
7|ZZAL=+3% FEALHEEF 50| =S| EH Blood 1T3B
7|BAE+6% FHALHIEN S0| LEQl HH Blood 1T6B
J|ZAR 20| == Meat 1TOM
7|ZZA = +3% FHAMHIEE 50| =5 Meat 1T3M
7|RZME+6% FHAMHIEN 50| =5 Meat 1T6M

* Farmsco UHAMEE A-E
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E 12 84 AE T
Abbreviation +E(n)
1TOGD n=1
1TOFD n=1
1T3GD n=1
1T3FD n=1
1T6GD n=1
1T6FD n=1
n=60
1TOB
(12eax5(0, 3, 6, 9, 12week))
n=60
1T3B
(12eax5(0, 3, 6, 9, 12week))
n=60
1T6B
(12eax5(0, 3, 6, 9, 12week))
1TOM n=10
1T3M n=9
1TeM n=12
FEE AR P AFEFH7HA(Cassava BHe] R 74
- FEE AR 9 AFRAHVHAI)] Cassava Hro] LdREAEE, ofvkEjd L, VHE £4S AW
- YHEAd R 4
- ARG FE, &, 2, 24N, g§53ES A A ES AOAC WHd o5t &
A%k FELS 106C Az, 3|8 &FL 550C oA AH 33 ol &3t ENg =
A A EH|2E o] &3t Soxhlet & A= EAstR o, 2ol ehild EX47]5 o]
&3 Kjeldahl daA = ol we} E4% gr3&E2 A4 100g solA &, A%, 3%
Rz o) ¢S et A& FoEA 4AEF
® 13. F= o] & Cassava B9 Ayt E B4
s | Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
amplie
P (%) (%) (%) (%) (%) (Kcal)
1A-1 6.45+0.32"° | 1.98+0.11" |  1.89+0.01N 0.21+0.01N 89.47+0.21N° | 367.36+0.93"°
1A-2 6.46+0.28"° | 1.88+0.26"° | 1.91+0.00N 0.35+0.00™° 89.41+0.53"° | 368.39+2.13"°
1B 10.59+0.48M° | 1.75+0.03™ | 2.35+0.05" 0.22+0.00™ 85.09+0.46"° | 351.73+2.06™
1C 9.77+0.28™ | 1.17+0.03" |  1.94+0.01N 0.24+0.02N° 86.89+0.24N° | 357.46+1.07"°

Means+SD, P<0.05
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 ZZubo] whe shAb QR ANARS BAE SBe) A9 645 - 1050% FEOR B
ME o, 32 1.17 ~ 1.98%, =9 1.89 ~ 2.35%, =AW 0.21 ~ 0.35%, E<3}E&E 85.09

~ 89.47% HAZ AE T FY&H<

® 14 SA4E ARATGD)S] ¢utAdE 4
Sample Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
(%) (%) (%) (%) (%) (Kcal)
1TOGD | 8.23+0.40™ | 4.53+0.09"° | 17.85+00.60"° 3.62+0.09™ 65.77+0.23"° | 367.11+0.69™
1T3GD | 8.19+0.38" | 4.36+0.18"° | 17.34+0.02"° 3.53+0.05"° 66.50+0.28" | 367.10+0.59"°
1T6GD | 8.07+0.01™° | 441+0.09" | 16.91+0.12"° 3.50+0.00M 67.14+0.03"° | 367.72+0.37"°
Means+SD, P<0.05
CSAE AR IR RES BASE A 87 8.07 ~ 8.23%, 3 4.36 ~ 4.53%, =T 16.91

~ 17.85%, ZA % 3.50 ~ ~ 67.14% FFo 2 EXAEQ oW, cassava Bt
o] H7Mgo] ol SFE 2ok ghefo %‘ié}-% A JEFHAA T o<l ko)==
ElUA] edoks. et A4 E EE A FolA FASE 9 59 AF

55 79| ¥ AT

® 15. ¥]SE ALSATFD)e] YubAdE E4
Sample Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
(%) (%) (%) (%) (%) (Kcal)
1TOFD 10.07+0.69M° | 4.39+0.03M° 15.85+0.36™° 4.51+0.09N 65.17+0.20M° 364.70+3.05M°
1T3FD 9.83+0.28" | 4.19+0.10™ 15.89+0.16™° 4.40+0.03M 65.70+0.37" 365.96+0.54"°
1T6FD 10.06+0.09™° | 4.18+0.09™ 15.84+0.57N° 433+0.03" 65.59+0.59" 364.68+0.14N°

Means+SD, P<0.05

CHISE AR AN ES

- S A Y] HST

A3 5 9.83 ~ 10.07%, 3 & 4.18 ~ 4.39%, == 15.84

Sl= 65.17 ~ 65.70% HLlolH AR Fel& <l 2o|7}
Fo) AhE7 FolHU L.
53 F7HA717] S1te] Autue] mKE A
S w MKE AR

~ 15.89%, =%

_YE

A ol A FARE G
oA 3he 4

[€)
7 AZFdE ottt AR S Bl S E ALRE ML)
%

Zehao] ofz o e AL QI
ol e A AAN) £4
- AR ol AaE BAG olulmEdit AR 3 gl ZHFZ 50 mL AL F o e

o] 1% phenolphthalein =] A ¢F 2~3%2 7}3taL 0.1 N NaOHE v &Ao] & w712 2A4e &
o2 &7]9 Formalin €< 30 mLE ¥ 31 1% phenolphthalein =] A]¢F 2~3%-& 7}3le] 0.1 N
NaOH=Z v &AM o] & w7 2 4g. F &48 &33le] 0.1 N NaOHZ v]Z2o] & w)7}x]
AT ), 8719 As Fal AL
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AH|E 01 N NaOH x 0.0014 x 100 x 1000 x 3|AdHj2
A2 (9)

N (mg%) =

# 16. SA= AFE(TGD)Y] olw|xg] A4 3haF

Sample Amino nitrogen (mg%)
1TOGD 96.75+1.35"°
1T3GD 94.03+0.80"°
1T6GD 97.31£1.14™

Means+SD, P<0.05

- olu| B A A& 3RS proteased] ZHgol o)te] whul o] olm| i Ake] FHE R
et = 2o, B HaAFe FAH 73 vt ARE AFEHI U5

- AL 2] opH| e A& e §AE AR A= Cassava o] 0% 3 1TOGDN A 96.75%,
3% 349 1T3GD A& 94.03%, 6% T8 1T6GD A= 97.31% S Vel on 1E31
frolHQl Aole §loS-

A=

3l =

qm
rlr
it

17. ¥ls= AFEATFD)S] ofw| e A4 Ik

Sample Amino nitrogen (mg%)
1TOFD 95.12+0.10™
1T3FD 92.40+1.32"°
1T6FD 98.53+0.89N°

Means+SD, P<0.05

- HSE AR A= Cassava dro] 0% 355 1TOFDoN A 95.12%, 3% &-&% 1T3FDAA =
92.40%, 6% 3F5% 1T6FDol A= 98.53% S e,

- Cassava B} groll g A= HISE AR ofrind] AaddS IF3t F2o4d 2
o] UehHA &+
Frelobr gk 24
- A5 frElor At e AF ol 4k #4 7] (Hitach L-8900, Japan)E ©]-83ted 3% 189
stal ¢

18
zo2 A3 AxH AR 75% ANeE&S 7hs]l &3¢k % Sonicationol 1 h A g]skar
Al 2 um syringe filter2 oJFste] ol At AFRA 7|2 BAE}
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18, frejobvledt B2

Items Conditions
HPLC Dionex Ultimate 3000
Column Inno C18 column (4.6mm x 150mm, 5um/Younjinbiochrom/Korea)

FL Detector

Emission 450nm, Excitation 340nm(OPA), Emission 305nm, Excitation 266nm(FMOQ)

UV Detector

338nm

Temperature | Column Temperature : 40°C, Sample Temperature : 20°C
Injection 0.5 uL

Mobile Phase | MiopHe Bhose B 1 S0 e atomthle Methanol (10 © 45 : 45 V%)
Time Flow Rate Mobile phase A Mobile phase B
0.0 1.5 95 5
3.0 1.5 95 5
24.0 1.5 45 55

Oven

25.0 1.5 20 80
31.0 1.5 20 80
345 1.5 95 5
35.0 1.5 95 5

CHAAE ARG HISE AR fEopr At e EAT AdE £ 19, ® 2094 25 §4
= ALEY frEotr| gl S AR A3 T e A IEItel Fel Al Aol & e
WA &skoy Valine, Phenylalanine, Isoleucine % Leucine®] 7-¢- Cassava ®o| 6% &
1T6GDOl A Frold oz YA 245, wkhdHol Argininee] 7-¢ Cassava Ho] FH7t# :L-gOH/H

fFrolFlor & e UEhd. AR IR BAAFA 2o ol /oAU
2ol S YER A kgkoy Felotr]iatke]l 24L& Cassava BHe] 71 of Jo weh xpo]r} U
Eue AS Fle s
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® 19 $AE AR fEoknlnd

Free amino acid 1TOGD 1T3GD 1T6GD
Aspartic acid 121.79+2.49™ 120.69+3.03"™ 116.91+8.28"°
Glutamic acid 281.38+1.64"° 284.87+1.48"% 268.90+14.72N

Asparagine 211.63+4.91"% 206.94+3.74" 198.39+8.07™
Serine 32.99+1.18" 31.06+0.07™ 30.10+1.09™
Glutamine 15.40+0.09™ 15.30+0.06" 18.88+4.23"
Histidine 32.88+0.09™ 32.68+0.45M 31.50+0.24™
Glycine 35.45+0.26M 33.53+1.16™ 32.89+1.95M
Threonine 1124.43+£29.55™ 1068.06+4.01" 1068.74+37.93™
Arginine 175.88+1.88° 184.69+0.77° 193.22+1.44¢
Alanine 156.01+£5.31" 152.94+3.74N 143.37+5.32N
GABA 82.63+0.78"° 82.00+0.14™ 77.87+2.59%
Tyrosine 129.34+1.34™ 126.37+£0.12" 121.63+6.11%
Valine 45.01+1.41° 41.98+0.25° 39.86+0.21°
Methionine 32.35+1.08M° 32.12+0.84™ 30.11+0.28M
Tryptophane 179.99+8.33" 174.67+2.33" 169.57+8.52"°
Phenylalanine 49.35+1.16° 46.39+0.38% 44.19+0.88°
Isoleucine 31.12+0.04° 30.15+0.57% 28.17+0.65°
Ornitnine 18.66+2.74N 15.71+£0.61™ 19.41+6.19™
Leucine 53.93+1.66° 46.88+1.06° 44.64+0.43°
Lysine 1598.94+55.05M 1541.03+17.81™ 1544.98+125.98"
Proline 214.24+25.75M 235.23+7.77"% 165.65+67.21"
A 4623.40+£90.68™ 4503.27+18.66™° 4388.98+156.28"°

Means+SD, P<0.05
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E 20, MSKE AR frelobEnat

Free amino acid 1TOFD 1T3FD 1T6FD
Aspartic acid 141.98+1.24™ 144.91+3.42™ 134.56+7.19"°
Glutamic acid 292.06+4.33" 298.59+9.69" 285.14+11.85M

Asparagine 237.01+5.65™ 230.38+6.93"% 219.21+£14.65™
Serine 34.30+0.29" 34.15+1.32™ 32.46+1.61%
Glutamine 21.22+0.71% 22.21+0.21% 21.08+0.77"
Histidine 28.96+0.25M 28.33+1.27™ 26.10+1.,59"
Glycine 39.52+0.78"™ 37.25+0.71™ 35.96+4.09"
Threonine 899.74+25.64N 851.85+24.96™ 827.73+44.01™
Arginine 167.75+3.17° 194.44+10.78° 198.25+3.48°
Alanine 154.80+1.99N 154.96+5.08N° 149.65+5.69"°
GABA 88.80+1.31M 89.20+1.89" 85.70+4.07"
Tyrosine 104.83+2.86"° 107.87+4.53" 103.19+3.34"¢
Valine 34.15+0.48N° 34.01+£0.41™ 33.78+0.51™
Methionine 33.44+0.34™ 33.06+0.87" 32.28+1.37"
Tryptophane 164.65+0.78"° 166.92+5.05M 158.42+2.90™
Phenylalanine 37.69+0.93% 39.34+1.66™ 37.15+0.97"
Isoleucine 22.95+0.50M 24.91+0.79" 23.76+£1.17"
Ornitnine 22.02+1.70M 26.53+0.20™ 23.34+5.61M
Leucine 31.63+0.77" 31.52+0.68" 30.59+0.64"
Lysine 2074.80+32.92™ 2050.22+93.07" 1937.85+158.53"¢
Proline 168.55+8.49N° 139.29+3.36" 188.25+81.81"¢
A 4800.86+59.98N° 4739.97+176.05" 4584.43+190.69"°

Means+SD, P<0.05

CHIRE AR FEolum F3
° 3L deniglont Arginine
S(IT3ED, 1T6FD) Zholl o291 Aol UbBhbA] ghshe. Arginine®] 3% &4E A&}
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o
=

o
=
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M A ] o] At

AVsHAl Cassava 8H& FH7FsE Al FolA FolH oz =4 YER.

S A B

- Age AP =

chromatography &

s F

219 2o =2 B3
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: H2SO4 = 39:20:5:2]5 2 mL, heptane 1 mLE
=HIHHF A ISTDE 34 H7b. =5 & %

HE
7

4.
E 21 AW BAxA
Items Conditions
GC Agilent 7890A(Agilent, USA)
column DB-23(Agilent, 60mm*0.25mm*0.25um)
Detector FID(280°C, H2 35, Air 350, He 35ml/min)
Injector 250°C
Injection TulL (spilt ratio 10)
50°C  1min Hold
130°C  25°C/min, Omin Hold
oven 170°C  8°C/min, Omin Hold
215°C  1.5°C/min, Omin Hold
250°C  5°C/min, 5min Hold
FAHE AR NKE AR A4 FFS BAT AvE E 229 & 230) Ve %
Atz o] A uk4k $FeFe B3 A3 Frucic acidE A 93 RE FEo|A =9 AeF+E3

o FolHel Aol7} S,
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Fatty acid (%) 1TOGD 1T3GD 1T6GD
Myristic acid (C14:0) 0.40+0.01M 0.40+0.01M 0.38+0.02™
Palmitic acid (C16:0) 17.06+0.15™ 17.06+0.34N 16.95+0.13™
Stearic acid (C18:0) 3.89+0.03™ 3.91+0.02™ 3.92+0.03™

Arachidic acid (C20:0) 0.47+0.01™ 0.48+0.03™ 0.48+0.01™
Behenic acid (C22:0) 0.34+0.05™ 0.42+0.03™ 0.43+0.01™
Lignoceric acid (C24:0) 0.56+0.17N 0.50+0.07™° 0.53+0.03"°
Total SFA 22.72+0.04™ 22.77+0.13% 22.70+£0.04"°
Palmitoleic acid (C16:1n7) 0.24+0.01N 0.23+0.01M 0.22+0.01M
Oleic acid (C18:1n9) 9.81+0.19™ 9.62+0.18N° 9.40+0.11M
Linoleic acid (C18:2n6) 16.56+0.16" 16.12+0.02"° 15.74+0.03M
Alpha-linolenic acid (C18:3n3) 1.00+£0.02"° 0.98+0.01™ 0.95+0.00™
Eicosenoic acid (C20:1n9) 0.16+0.01™ 0.16+0.02" 0.16+0.00M
Erucic acid (C22:1n9) 0.18+0.04° 0.22+0.01° 0.22+0.01°
Total USFA 77.28+0.04" 77.23+0.01" 77.30+0.04"
MFUA/SFA 1.26+0.01" 1.27+0.01" 1.28+0.01"
PUFA/SFA 2.14+0.00™ 2.12+0.01N 2.13+£0.00M

Means+SD, P<0.05

SFA, Saturated Fatty acid; USFA, Unsaturated fatty acid; MUFA, Monounsaturated fatty acid; PUFA, Polyunsaturatd fatty acid
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3* 23 ¥lS5E ALRS A4

Fatty acid (%) 1TOGD 1T3GD 1T6GD
Myristic acid (C14:0) 0.63+0.03" 0.62+0.01™ 0.63+0.00M
Palmitic acid (C16:0) 18.08+0.32™ 18.07+0.18™ 18.05+0.07™
Stearic acid (C18:0) 5.00+0.08" 5.01+0.03™ 5.01+£0.01™

Arachidic acid (C20:0) 0.42+0.02™ 0.42+0.01™ 0.42+0.00™
Behenic acid (C22:0) 0.34+0.03" 0.34+0.01™ 0.33+£0.01™
Lignoceric acid (C24:0) 0.43+0.04M 0.48+0.04M° 0.42+0.02™
Total SFA 24.89+0.13" 24.92+0.07"° 24.85+0.06"°
Palmitoleic acid (C16:1n7) 1.17+0.02" 1.17+0.01M 1.17+0.00™
Oleic acid (C18:1n9) 29.89+0.24" 29.96+0.10"° 29.94+0.09"°
Linoleic acid (C18:2n6) 40.89+0.01"° 40.87+0.01™ 40.96+0.02™
Alpha-linolenic acid (C18:3n3) 2.16+0.01™ 2.16+0.00M 2.17+0.00™
Eicosenoic acid (C20:1n9) 0.47+0.01™ 047+0.01™ 0.47+0.00™
Erucic acid (C22:1n9) 0.52+0.05M 0.45+0.00™ 0.44+0.04Ns
Total USFA 75.11+0.13" 75.08+0.07"° 75.15+0.06"°
MFUA/SFA 1.29+0.01"° 1.29+0.01"° 1.29+0.00™°
PUFA/SFA 1.73£0.01"° 1.73+£0.01"° 1.74+0.00™°

Means+SD, P<0.05

SFA, Saturated Fatty acid; USFA, Unsaturated fatty acid; MUFA, Monounsaturated fatty acid; PUFA, Polyunsaturatd fatty acid

FE B AP FFS

H| &= A% Ay} B8 FEo|A iz A FEI A FH2 2
o7} S+

M

- H A E 2

- B AolA AHEste AR =
T2 3 n|AYEEA ¢ Hﬂ_ﬁ\_ | }‘— o} A} A].g_ B A7l W m) A9
Fo, MAES FAARE iAFTE A5

- AukAl S AC(Y WEA 8 %‘—H A2 Arestg o
0-foldz 51492 349 E 299 349 | mLE LEAA 5 FERoE
23] & 37CoA 24A 7 Hldste] H == A4S}

E ;AN Folst

0

Of
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3 24 SAE ARATCD)S vBEsH2 fls 84 B7HE A ARt mE IibAld<)
Sample OAIZH 1A 2 2A[12t 3AIzE 40| 2 5AI1ZE 6AI 2t
1TOGD | 2.28+0.01™ | 2.19+0.02" | 2.28+0.01™ | 2.30£0.01" | 2.31x0.02% | 2320.01" | 2.30£0.01"
1T3GD | 2.18+0.01" | 2.20£0.04" | 2.15:0.01" | 2.16£0.03" | 2.12+0.04" | 2.13£0.02" | 2.09+0.03"°
1T6GD | 2.130.02" | 2.18+0.01 | 2.27+0.02" | 2.16£0.03 | 2.16+0.02% | 2.15£0.01" | 2.05+0.02"°

Means+SD, P<0.05

a9 2. sA4E AR

in
=1

|log CFU/E
o

....... %..:....m;_.,,_!m-_!.__wi

&h

Lo

L HHE NPAEE B AT

?

2.28 log CFU/gE SAFS
2.30+0.01 log CFUlg %02 Az A
2 6417k zHzk 2.09-+0.03, 2.05+0.

E Al E B4 A9 Az
FEog BAEgon, 1TOGDY A$
9} GALBF Sxo 7 ﬂolHMu

Al 3EFY AE A 2.13

By Ak
1T3GD$} 1T6GD A}

At AR FEO

3E 25. | SE= AFEATFD)S vl =8 Q84 HI7HED A7t mE I¥AHFS)
Sample OA| Zt 1A ZH 2A1Zt 3A1Zt 4A| 2t 5A|ZH 6A| Zt
1TOFD 1.78+0.05™° | 1.68+0.03"° | 1.68+0.05™° | 1.86+0.04"° | 1.83+0.03"° | 1.99+0.05™° | 1.94+0.05"°
1T3FD 1.71+0.08™ | 1.73+0.02"° | 1.81+0.05™° | 1.77+0.05N° | 1.71+0.05N° | 1.75+0.02"° | 1.81+0.04"°
1T6FD 2.02+0.01N | 2.08+0.05M | 2.07+0.01N | 1.88+0.03M | 1.86+0.03" | 1.80+0.05™° | 1.77+0.03"°

Means+SD, P<0.05
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log CFU/mL
-
in

b 1 Zh 3h

5h &h

0% 3 MSE ARl HABA elas BIHRD ATl 42 AwkAES)

CHISE AGARY B AZte mE dWAHFTE
~ 2.02 log CFU/g= AR FFo 2 B4 5o,
1TOFD9] 4% R34 6A]7kAl+= 1.94+0.05 log CFU/g =2
1= . 1T3FD¢} 1T6FD Alg+= H3 647k 242} 1. 81i0.04, 1.77+0.03 log CFU/g Tl
2 Az Aot fFAS FEoE B4 EHAS

Cog AR PR oS 95t A AR B Az BE mABe] F42 Hd
A3t HEN} MGE AR 25 AR ogse mE vgee sast gle Aow
A5

L AEAAGHARRED Fol HA Y B WA BA

- WY AAAE BAL 9] ojUBG e
AR A AAMo e P g A}
e

HRAN A AFSAIE AR, 35, 65, 9F, 12
o] SST¥H(Vacutainer, 456073KR)ol =71 A el =

- dl AHEA 7

- Cassava B} H7} QAR E G4 HAe] AG g it F3FS HrEstr] Hshe] IgA, 1gG,
IgM AEE %

- qUFGFE=AHEAANA FHS FEE 3,000 rpmol| A 158 YRS T A S 34351

R=g 0o T4 HE F BAY)

- WA ®;QA IgA, IgG, IgM2] 7} Pig ELISA Kit(Bethyl Laboratories, Inc. USA)E A}-&3}4
7+

- Dilution buffer®2 3]43d &3 100 xg/mL& Z} pre-coated welloll 21l 1AZF ¥ & A F
3}al detection antibody 100 xg/mLE *g]sta 1 h wH-s-A1Z. A2 3 HRP solution 100
g/mLS A &l3tal 30 min ¥F-3-AlZ. A& 3 TMB substrate solution 100 xg/mLES *&|3}ar
30 min ¥F-8-A1%1 F stop solution 100 xg/mLE *&] dtaL 450 nmolA &3 = =4 &%
% %2 standard curveol] thdste] MR F o] S A&
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o FFe B4

-

A3} 6%2] Cassavart

¥ 26. Cassava B2 F93% Hx @Yol immunoglobulin A &4 Az}
. Sample
Item time
1TOB 1T3B 1T6B
0 day 2.47+0.06™ 2.39+0.07™ 2.24+0.04Ns
3 week 3.85+0.10™ 3.86+0.11M 3.06+0.13™
IgA
9 6 week 5.73+0.14° 4.39+0.25% 3.30+0.12°
(mg/mL)
9 week 8.56+0.21° 6.98+0.39%° 5.93+0.21°
12 week 8.90+0.23M 9.03+0.31™ 8.79+0.24N°
Means+SE, P<0.05, unit : mg/ml
% 10.
week 3 week =ek 12 week
e T0E = - T5E
19 4. Cassava HHg FoJ3t o] [gA BA A}
- A g5 Eol A immunoglobulin (Ig)2 &Y W F8 FA=ZH WA FEE
Cassavadte] gofof M =% W = gelstr] fl3sted dH e IgA

3% 27. Cassava ¥h2 gk =% dA9] immunoglobulin G £4] A%}
Sample
Item time
1TOB 1T3B 1T6B
0 day 42.21+2.92N 24.00+1.33N 30.20+2.28M
3 week 178.88+10.06"° 148.92+8.75N 189.42+8.02N°
IgG
6 week 475.41+23.75N 362.00+23.05M 372.01+32.62N
(mg/mL)
9 week 626.94+18.43Ns 598.75+32.34Ns 611.61+31.63M
12 week 834.10+55.22° 426.96+15.45° 345.40+17.83°

Means+SE, P<0.05,

unit : mg/ml
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Immunoglobulin G concentration
(mefmL)
n

0 week 3 week Bweek 9 week 12 week

ot TOE s aaas T30 o B 765

1% 5. Cassava B g HA dHe| 1gGC &4 A}

3% IgGE autoimmune responseE vzl T8¢ AR AYdA F o =& FAE
Hltg = AL AW dgurgo] st dojd + Atte AL 9u|siy, vUF 2 FAE
Hold ookt A9Ad Ayt fFEE, UF & FXE HolA HH ol §hgste] Ay

AL gty By, 99 Axe}
OS2 AstElom o= A WY

IgA7} 353 ol GBFA Y AHL FEd] A 5
Zo] 1T3B<} 1T6B= 1TOBel Hl3l IgGe &=7}F Z
H F7he £A %S AES F HOE AR,

3% 28. Cassava ¥ g =A 4] immunoglobulin M &4 Az}

Sample
Item time P
1TOB 1T3B 1T6B

0 day 3.95+0.11 4.23+0.13N 4.35+0.14N

3 week 422+0.07"° 4.41+0.10M 452+0.07™
IgM

( g/ D 6 week 5.85+0.23" 456+0.12N 4.88+0.09"
mg/m

9 week 5.84+0.16"° 5.16+0.22"° 5.35+0.18"

12 week 13.00+0.22N° 13.73+£0.25™ 13.82+0.26M°

Means+SE, P<0.05, unit : mg/ml

Immunoglabulin M concentration

0 wesek 3 week 6 week 9 week 12 week

e T0B w2sas T3E  mm lm T6E

a9 6. Cassava ¥ g =HA 49 IgM &4 A7
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- Cassava¥le] Fojol weE =z dHo] [gMe] $HFS H43 A3} »E F4o| A4 1T0B, 1T3B,
1T6B ztell f-o]A Q1 ztol&= §le AL E #49. mpebA] Cassava BHe] 547} IgMe] &aFoll =
WFE FA B AOE e,

- AEATIA Fol =59 AR 9S4 &4 HUt

- Cassava 82 Jolst =59 AE, it &4, SEEY 2 AA AL BEH S F3
Cassava o] 7} vlgo] Ego| Fdo| v]AE IF& =AY

- E%0) 2 B0 ALY EKE FWNBAM AYANY FE F 2S5 GA9 542
& URAHE S 2 G2 gd 24S 1Y
£ R 24

- Cassava qte] 57t =59 A& vX= FFS B7st7] Hstd =5 549 dubdE,
obF e A A, frElopr| =4l A4t SHEF B4 S Ald)ste] Cassava ®HHe] oo mE =5
o] &S vla £4%

O YU E &4

=5 SALH ZHE A Z& FEW FHEkA, AIRE AT &5kl A7l
YT oz BAF

¥ 29 =59 IHidE B4
- | Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
amplie
P (%) (%) (%) (%) (%) (Kcal)

1TOM 73.11£0.46"° | 1.20+0.11N | 22.88+2.01N° 0.20+0.09° 2.85+2.31N 104.33+1.97™°

1T3M 73.29+0.89"° | 1.20+0.14M | 21.34+1.68N° 0.30+0.08%° 3724217 102.94+4.84N°

1T6M 72.87+0.77" | 1.14+0.06N° | 21.72+1.18" 0.40+0.12° 3.78+1.46N° 105.30+4.25N

Means+SD, P<0.05

83, 29, B55E, AP A JETFoh A
Ao A H7bskA e 1TOMe
S

0.40% = T6Mell A &2 A

o

Cassava HH&

0.20%, 0.30%, 6% 3 71gt 1T6M-2

- =
o=z /4 45U+

@ ol e A A
=59 SAYY e AlASAL
lab., korea)E o] &3t AXAZ. AZH =55
of o 50 mLE THIst 48 AEE AR o BAHH
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& 30. Cassava ¥Hg 9% =59 ofv| e A4
Sample Amino nitrogen (mg%)
1TOM 291.40+16.19°
1T3M 316.19+15.53°
1T6M 312.97+10.93°

Means+SD, P<0.05

=89 ot e @4 S B3 A3 Cassava BHE H7FSHA] &2 1TOMS 291.40 mg%,
Cassava B2 3%9} 6% 713t 1T3M3} 1T6M-2 2+ 316.19 mg% <}t 312.97 mg% = Cassava Ht
< A7 AT FYHeE =4 EA4EHUE

@ fobp] it
- =5 AN S AASE 25 FET FHlsk XF 521 x=7](PVIFD 10R, lshin
lab., korea)E ©| §-3te] A2AA ZuG. Felotrl it FFS Y719t FAT PHOE 24

3}
.
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# 31 ERY frefobulnir

Free amino acid 1TOM 1T3M 1T6M
Aspartic acid 9.67+2.41% 15.17+7.42" 15.71+8.19"
Glutamic acid 165.64+53.54° 179.92+56.08° 250.07+57.00°
Asparagine 56.79+6.80N° 57.12+8.68"° 62.06+13.18N°
Serine 115.51+22.23\° 115.78+22.89" 148.04+41.40N
Glutamine 704.64+182.11N 761.79+208.22N 798.76+110.01N°
Histidine 59.97+5.54N5 61.67+9.02"° 71.65+14.78"°
Glycine 246.28+22.96N° 246.48+44.69N° 256.40+40.64"°
Threonine 132.56+10.40N° 139.85+14.28"° 156.27+27.37"°
Citrulline 42.54+9.30M 37.04+7.21M 37.71+7.34™
Arginine 182.37+56.59N° 152.60+34.43N 205.82+65.69"°
Alanine 516.49+57.36MN° 537.03+78.45N° 554.91+62.29N°
Taurine 660.24+65.59N° 859.11+£284.85™ 938.75+357.48"°
Valine 154.28+19.58Ns 165.33+29.21N 177.35+26.43N°
Methionine 63.30+12.74N 61.04+9.17" 81.70+31.74N
Tryptophane 84.26+12.07"° 90.31+£10.87™ 91.42+16.24"°
Phenylalanine 119.30+£14.33" 117.32£12.95" 144.16+34.63"°
Isoleucine 109.39+18.25N 105.75+21.15N 122.51+25.91Ns
Ornitnine 106.70£35.43Ns 85.08++22.46™° 98.74+28.08"°
Leucine 202.16+36.74N° 197.30+39.64"° 243.42+57.68N°
Lysine 164.17+39.21Ns 147.74+29.53N° 206.19+53.57"
Proline 109.32+40.09N° 123.90+32.52N 121.59+46.92N°
A 3995.92+439.90° 4242.16+590.05% 4767.53+415.26°

Means+SD, P<0.05

CES SAY Rl FFS BAT ARe
o

Glutamic acide] gF=Fo] Cassava ¥+2 6% &7}k ITOMOA FelAd o2 =& &S el

om, & ot
& b9

@ A Ak

¥ 319 e

. uiv) o} ke Ul

2 G| A Cassava W /M A ToNA FOAHOR EL FF

E50 A 24 BALS Azd AR 2AWE F53F F 5738 2AW AEE Gas
|=]
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T FS il
Fatty acid (%) 1TOM 1T3M 1T6M

Myristic acid (C14:0) 1.39£0.09° 1.53+0.09° 1.49+0.18%

Palmitic acid (C16:0) 25.45+1.10™ 26.41+0.24" 25.99+1.28"°

Stearic acid (C18:0) 15.08+0.60M 14.99+0.32" 15.00+0.80™

Arachidic acid (C20:0) 0.28+0.02"° 0.27+0.01™ 0.29+0.01™

Total SFA 42.20+1.40™ 43.46+0.51"° 43.11+£1.75™

Palmitoleic acid (C16:1n7) 3.10+£0.24™ 3.25+0.17™ 3.30+0.36™

Oleic acid (C18:1n9) 37.82+3.09" 40.45+1.83" 39.45+1.62N

Linoleic (C18:2n6) 12.02+3.00™ 9.61+1.16™ 10.38+2.23%

Alpha-linolenic acid (C18:3n3) 0.34+0.06™ 0.30+0.04"° 0.30+0.04™

Eicosenoic acid (C20:1n9) 0.95+0.06"° 0.93+0.04N° 0.96+0.04N°

Eicosadienoic acid (C20:2) 0.41+0.10™ 0.36+0.03"° 0.39+0.08™

Dihomo-gamma-linolenic acid (C21:3n6) 0.41+0.13° 0.28+0.05° 0.34+0.10%

Lignoceric acid (C24:0) 2.76+1.39N 1.64+0.27N 2.11+0.81N

Total USFA 57.80+1.40M 56.54+0.51N 56.89+1.75M

MFUA/SFA 0.99+0.04" 1.03+£0.05" 1.01+£0.03"

PUFA/SFA 0.37+£0.11™ 0.27+0.03" 0.31+0.08"

Means+SD, P<0.05

SFA, Saturated Fatty acid; USFA, Unsaturated fatty acid; MUFA, Monounsaturated fatty acid; PUFA, Polyunsaturatd fatty acid

=59 A4t FgFS B4 A9 23 A 4Rl Myristic acide]

A Fol A FoHoz =4 A5

Cassava HFS #7}slx] e =+
(e}

AT wel ARl zol7h AN =

%o ars}

4-¢ Cassava B}-& #7}sh
o, Bx3 A4kl Dihomo-gamma-linolenic acid&=
B X

AE L. U A Ak stEEL i x19)

%
- Cassava Hteo] F«7}
DPPH<} ABTS &}+d]

- ksl BA S BUEehr] flete] EHlE =5 AR 5 godl S/ 15 mLE ¥o] 200 rpmo g
=3k o2 3,000 rpmoll A 1083 AR 4592 whatman No. 1 paper filter
2 o33}, hexanel & A|HFE 33 %

@ DPPH 2tz 27% %71
CDPPH 2jtl2t 270% 24& /i5ad B 2289 559 A8



(1,1-diphenyl -2-picrylhydrazyD) 190 xLE& &3t AF-2olA 3023k ¥H-gA1Z1 3 517 nmol
A FREE SAY 4 52 A 59 DPPH &t 4752 ofefjo] Aoz A4bsie] Wl
2 YEh.

N2 H7t7ol g3E
Sxz] 1o BBE

DPPH ZIC|ZH AHS(%) = (1-

@ ABTS &@tvZzd 475
- ABTS €942 7 mM ABTS(2,2° -azino-bis(3-ethylbenzothiazoline-6- sulphomc a01d)9} 2.45 mM
potassium persulfates Ao A 16A13F < wHS-A1A ABTS ol FAAAIZ & AREZA A
734 nmoll A &3 =7} 0.80+£0.027} Hl == %A ABTS &tz /\7%% S 4 s F
== 10 pLol ABTS &9 190 pL& &3ste] A4 61 < ¥H-&AIZ1 3 734 nmojl A
BEE ST A AR ABTS gtz £75<E ot o] 228 AlLbste] WiEg = vepd.

Az H7t79 58

ok HHN

ABTS ZIC|Z AHS(% = (1- — x100
|' IE 'IO(O) ( —‘?—ﬂﬂl :I'L—o—l %_TIC_)}E )
# 33. Cassava B¥+< St =59 stz &4

DPPH radical ABTS radical

Sample . .. . o
scavenging activity (%) | scavenging activity (%)

1TOM 19.71+1.09N 61.36+4.37™°
1T3M 22.25+5.55" 61.39+2.85"°
1T6M 20.37+4.68" 60.48+3.51N

Means+SD, P<0.05

- ats} B4 e Wt
380 4834 B

© o7 7}x|7} 9lom, DPPH &tz 2A% Br7l= AxTos
DP He Blaz BF3 gt ZdS zt+ =4doly th& Afadz
I o] e 7)5s Edete EE A WU 2o ol
Fale] ksl FAHS HASIE WHY. ABTS assays=
potassium persulfate<}e] wk-g-0 =2 XA H peroxide radical 424 <¢] ABTS7| &4tstd =49
o AAHHA HEMo] DR = RS o] &t HIlsk= WS AR d4kE 24 3
7} Table 159 Yehd. Y] AR = dAtslso] 92 74}017} AN+

=59 43t G4 S WUk 23 DPPH &t &A% 9] A9 19.71 ~ 22.25% L& &
rll oAl ol E YER A ko™, ABTS 2tz A4 52 60.48 ~ 61.39% o2 &
© AME7F FARSHA 45 Fol Q] Aol YERHA ke

o rIr
On:

[o

£

o Ego 57 B4



@® pH
AoRle T8 25 —E S 77k, == ? d714 oﬁﬂl}%oﬂ o3 Z4te] 3
o] 52| pH7t A A] ol 2%k AFE 24M3F Aol A FH = pHE Hold pHY Akt Lo
7 kv 1ASE o=, pH gt AA7E oH K2 EA o] Hﬂ}ﬂ% E o, ge
g 35ty WAUSY #dE 3 54 BuE F3 pH o]l 02 §d 547 U 34
e Aoz dslx 54 E4S vug 43 ABHo =z Prstr] Y3t HPH o2 A

_rtl{rl_\i_‘ﬂ

A
& AAHS 5 goll 7S 15 mLE 71ste] vortex mixerZ 15 min &3 &, 3,000 rpm
B AR daEES 45 9-S whatman No. 1 paper filter2 o 33k o2 o

Sample pH
1T0M 5.58+0.12"°
1T3M 5.72+0.32"
1T6M 5.76+0.37"

Means+SD, P<0.05

- =59 pHE #4913 A3 Cassava ¥ vl o] S7185E pHIF HolAl= A &S YEWS
o OF el fFoFd Atole UERA] %

@ =5 By BASESEFLE, 71983

S5 U TR &5 ald Aol ks Agste] Esety vl #oEA Fe= AF
F, G W3k dEFgo] M vA A e FETR FEEY, 259 ey oy vt
A Aglel o nAstE B fElgo olgH AAE. Bygo] Y A{E FEELH
ol 259 o]l 33 FFH SAE 7] Wi SFELFH tERES A4St =5
o i RiES SAstuA 3

SE7Drip loss) S = SA1S 2 X 2 X 2cm A7 2 At FH|Z A8 ZAE A
&3}, whatman No. 1 paper filter 9o &8 253 & Y 254 24417 BAS TS
FAE Aty e FAE NEEZ 4AESIA ALbstA S

- 7}A7FeF(Cooking loss) & =5 SA4L 2 X 2 X 2 cm AV 2 Aoste] FH|§ A 89 LA E
AwFstaL, 75C F2F2o A 1A 718 & Ao 1AZE 5 s o 4EE 7
AE BWEEZ A2t ALLSHA &

_40_



Cooking loss(%)
31.23+1.52°
3045+2.61%
28.75+3.42°

Drip loss(%)
4.81+1.88"°
4.49+1.38"
4.02+0.65"°

1TOM
1T3M
1TeM

H 35. Cassava g+2 &9
Sample

Means+SD, P<0.05, unit : %

il M2 weR PN o TE o2 H
Bg WT g g o A L=
2 ThTiwgu TIL ;¥ Ox
07‘O|xluﬂ Pﬂwdl U_.E QCMUUW
i THER® L X I e s
0| ‘_tmﬂ,w.x_ﬂwﬁm_uwwmo ﬂqu_lolm_.Ln..
I T L (R e M X o g
_ -~ % E b o DN
om.m T W ™o = 5% TR i R g
Tk %Mmﬂﬂmﬁxﬂ;_a
R K g Ao ®i
g o.._.o_.;o..m_l_i]_l] N%]AAM Q
- o 7 T S X0 - X —_
i RTpTows mo TRHES
—_— [y ) FR] Lo R ) ' BN
w o_owwﬂ%mﬁwbm ﬁmﬁurﬂu_mﬁmﬁ
= LU R ol <O B = B X g
o mﬂv?mm%uw%w M%%%w%@%
) T oo m T S o = &
eﬁedriolx,mﬂu&l n_Luw_u _an]"_*aw n
= z‘#zowro]o»m_w_aﬁo_a mﬁOMﬁm]m_.AE_ =T
L T i I ME g Bim S
ot o WW Eo ﬂwa ﬂl JMO T X E E ﬂm o
o 7 ! T 5 Ay X 0 W o= 0
S EpariTauw Lo wPEEEa
N & = B oo A K < & -
o N Mo Mo TS
x wmﬂlﬂ_w_gﬁadrﬂr ovw_&ﬂ]nmaﬂn_u. e
© o o WO oo M < K oy 2 = rz
P T D 3 W &g @ oo
2r Jﬁmﬂaouﬂﬁw%ﬂlo# ﬁ%ﬂﬂcﬁoddﬁm ol
K o e — o =
c poiCBEEN gEEfesall
s TENae T e FTaMD o oH P <
g DEUmgdsiwm 4T, 0mME 3
%l%ﬂuor#ﬂ/wﬂﬂam uﬁﬂnm_.ocj.VLM% m
,%ﬁe‘.ﬂoﬂwﬁ]htllll Mr;E_ﬂ_HiixA,AT (@)
ESTmdmanp L I . .
ol ¥ Enﬂ.u = Jo° A = Hm o_aﬂNvm &
BhpogdgmPle® B R ET RSy
SogPIvEEEc _EERIiTCC
=~ 0 0 = = ) N
SERE AL g pal G T hRETREE
g . oW H N N G W oor 5%
T WML BRT R @d BPH T = W

b*
(yellowness)
11.62+0.56N°
12.13+0.88"°
12.15+0.96™°

a*
(redness)
444+1.23N
5.16+0.92™°
478+0.67"

_41_

L*
(lightness)
55.37+1.92"
55.53+2.08"
55.85+3.19N

Sample
1TOM
1T3M
1T6M

Means+SD, P<0.05



W59 79 55.37 ~ 55.85 FEL
T 4.44 ~ 478 FFELE TIFIl
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rln
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ki
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2

Jo

>

Zy 40x15%5 mm=Z A& Al 7o thdlA] rheometer(compac-10011, Sun
Scientific Co., Japan)& ©]-&3st] Aad & S o] v Add S Ao Zd(angle adapter
10¥)8 o] &3} table speed 120 mm/min, load cellMax) 10 kge] ZZ oA =Hg 71E 589
ZAx B HJrle 559 AW 29E AAS L &8 FEW FHste A EE ES 5
Ag B =9 3083 71E S F 3083 A2oA W4d & A F BEky A A 7R,

E 747} 40x15%5 mmZ A2 Azl tis]A rheometers o] £3le] Ahe s} &~

)
) AgE e NS FL9F =AM S48k, A&, g8, S84, A4,
&

B 37. Cassava 918 Fojdt £S(2)0] Htel

Sample Shear force (kg/cm?)
1TOM 443+0.17N°
1T3M 4.90+0.15M
1T6eM 4.47+0.10N
Means+SE, P<0.05
- A&¥(Shear force)> ¥ Zgdg o83ty AdslHA 17| & A5 w] B8 Fo] 375
UeElE ARE 17)9 A3 AE HeHog 248 ¢ = %3 =4 HY. Cassava Bt
Folol 23 A5 Hdge F 37.94 BE Hel 2 1TOM] ke 4.43 kg/cm?o] 1z,
IT3ML 4.90 kg/cm2 1T6MS 4.47 kg/cm® 2 BEA = om, 2§ ztoll #2122 2o]7t et
UA et 71E3HA] &S X 17]e] AEE Hrlstes AL AT AR = 52 &
SAHAHANA doys FAAAES AH7F 400 AEA HYEHEIE HESE A EO|A R
2 AgoA AFo AdgE L foludt 2po]7t YERA] ¢ho} Cassava B F97F A9 4
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3% 38. Cassava ¥ g% =501E5H)Y 223 54
s | Shear force Hardness Springness | Cohesiveness | Gumminess | Brittleness
ample

POl kgt | (kgfem?) (%) %) (ko) (ko)
1TOM | 19.09+£0.17™ | 56.13+0.29° | 91.44+£0.29" | 86.50+0.25"° | 78.10+2.47° | 7.64+0.20"°
1T3M | 19.05+0.17" | 52.05+0.46°° | 92.16+0.26"° | 86.17+0.22"° | 55.70+1.83®® | 541+0.12"
1T6M | 17.98+0.26" | 47.93+0.54° | 91.31+0.27" | 84.56+0.21"° | 49.21+1.64° | 5.34+0.27"

Means+SE, P<0.05

- 7FE S AdEs Bt
kg/cm2=
3 o 3k

=211

el

47.93 kg/cm22 2|4
N Aoz Agd. AEY
(Cohesiveness)¥} A &2] <] F- = HF-E
A& Yetd = v 4(Springness), Al &<
& I3 o3l Aol 7}t
Ueb = A A (Gumminess)] -9 1TOME
BA59lom, Cassava S 6% 593 =S(T6M)ANA 2

QU

- o]+ (Cassava ®#H&

g A
1l o
N

o=y

KX
-
(6]

[e)
EI S =y

3]
=

A

# 389 Uetd. 7tESe A
UEF AT o] &1 Aol &=
73 =(Hardness)2] 73-¢- Cassava B2 6% J <
< UERH o] Cassava ¥He] w7}
HE FAdste WEH Al 2a3
= 7Fs 3 Az Hyo] §

e AEE A

=]
=
AN

5]

=
[e)

=

1

|

1} 0
N T

o
_%_
e e
50 2%
o vt
A A A

IT6M A 17.98

=ds HIAZ

=5(1TEM)l A

Ry

o2

(Brittleness)

= 283 JdUAE
kg, 1T6M-& 49.21 kgo =

@<= HErSlE.

ol 1T6Me] 14 ol

o ettt yepd Aol A X5
® #H5H7}

- FEol| A Cassava He] Fold B89 #ed EA4S B 96 §4, 3, o, =A%, o
F40 dg 7z E9 FRVEE IS HUHE BeAAE =59 AW S AASH
3 S FETW FHE ALESE 5 TAE B B HEZ VFEEtY FES] 9% 31
cm 3719 AAZGE o7 Husle] Ao 2083 A A Ay THH 1299 HA5HAL
29e Yo Prhe Ao, 7t FEER 74 AxPo g PrIgHl=u]$ 2, 13-
BE, 73=0$ 953,

¥ 39. Cassava B2 H43 =89 #5323 EA Hu}

" ¢

Sample A & ot o|of ol e &8 JsE

1TOM | 5.80+0.79"° | 5.00+0.82N° | 4.60+0.97° | 4.20+1.23% | 4.20+1.03* | 3.70+1.06* | 4.00+0.82% | 3.70+0.95°

1T3M | 5.90+0.74™° | 540+0.52N5 | 5.40+0.84* | 530+0.67° | 5.20+0.79° | 4.20+1.03* | 4.20+0.79° | 4.90+0.88°
1T6M | 6.00£0.67"° | 570+0.67"° | 6.00+0.67° | 5.60+0.97° | 5.60+0.97° | 6.00+0.67° | 6.00+0.94° | 6.10+0.74°

Means+SD, P<0.05

- Cassava ¥ 53 =59 #5H/ME 1P A9 BE FEAA 1T6M AE] A7t 7}
w0 JER A, g 80 49 OF e FoHd Aok et g, ofF], o)H, o



e ) o] REsTHe 0]
U 1T3ME o] mle} o] 2= 91Ot} 1TOM} §AHA $50] & ¥ =sitis ool
B, IT6Mol M E 22 7ho] REPT §50] Fxaln wuto] AT Uehd.
Lol B& 540 fEloluinst §3e BAg Ao Sl A UER)E Glutamic

acide] F&F 5 Fejotrlnate] FaFol Cassava B 6% H7Hek 1ITOMAIA ol o2 F&
AR7F BsH7bel A AR GE S sl Eue FUe AR ARHY, 259 ovi
4 o] Cassava Hha H7E3E A2 FollA Foldo= 7 49 A7 =as FU=
Aoz Al H.

gk Cassava H& 78k A7 =59 A=k vpgAol ¢33 #e% =
27F 240 A 1T6M<] Hardnesse} Gumminess7}F O $-3ttha £45 Azfols Y=

>

AV

o

o A% A BA
- B Cassava we] Fofol W £59 A /1Y £ BHHL BIIE) Aste] ES
_]

Z 3 571004 597 89 54 R9e ARe AAF ) sem HS
3z T

ol §o] 2043t A8t 0, 5, 10, 15, 20

3% 40. Cassava ¥h& Fo% =59 37|38 pH

Sample 0 day 5 day 10 day 15 day 20 day
1TOM 5.58+0.01" 5.59+0.01" 5.59+0.01™ 5.52+0.00™ 5.60+0.01"
1T3M 5.72+0.03"° 5.88+0.03"° 5.75+0.03™ 5.87+0.02™ 5.69+0.02"°
1T6M 5.76+0.03" 5.86+0.03" 5.85+0.03" 5.85+0.02" 5.73+0.02"°

Means+SE, P<0.05

- Yol A Cassava ¥Fo] wofo W& =59 A% 7|3 4 A S HrEehr] 9t =5
A pHE AA 7|3t wey £41F = Z
Akol 7k VA 3tg.

I
ro
i
=
R
)
N,
)
2
R
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3% 41 Cassava ¥ Fo3 =59 ARZ7HE A=
Sample 0 day 5 day 10 day 15 day 20 day
1TOM 55.37+0.18" 57.22+0.22™ 56.78+0.28N 55.37+0.19" 58.48+0.16™
L 1T3M 55.53+0.19"° 51.35+0.39™ 55.24+0.38"° 55.91+0.30™ 57.23+0.34™
1T6M 55.85+0.29"° 53.41+0.28"° 54.99+0.53" 51.56+0.27™ 57.95+0.36M°
1TOM 4.44+0.11% 4.44+0.12™ 4.88+0.05" 6.35+0.13" 5.82+0.09"
a 1T3M 5.16+0.08™ 5.46+0.12"° 5.42+0.03" 5.73+0.07™ 5.99+0.05"
1T6M 4.78+0.06" 4.79+0.07" 4.75+0.08" 5.65+0.06™ 5.61+0.09"
1TOM 11.62+0.05™ 12.20+0.08™ 12.17+0.06™ 12.78+0.08" 13.02+0.05™
b 1T3M 12.13+0.08™ 11.54+0.15™ 12.79+0.12™ 12.51+0.08™ 12.95+0.12™
1T6M 12.15+0.09™ 11.52+0.08™ 10.47+0.41™ 11.65+0.05™ 13.42+0.13™
Means+SE, P<0.05
CES A9 MRS A JI3bel uhel BAS A3k A47)gke] BE hmTek AeFarel £
o H Rl Apol7F YERA] %+

©)
- A 94k9) == Thiobarbituric acid reactive substances (TBARS)= (Zeb, Ullah,2016) WS
A A9, AA s 54 1 g8 50% acetic acid, glacial 5 mL, BHT 50 ¢LE ¥
Iﬂ‘i} z, 3000rpm°ﬂ/\1 1087 AR 39S A5 1 mLe 3t 4 mM TBA 1 mL
E H7bst 90C 32 FxoA 1A 71E s & 204 W2z £ 53InmollA F3FEE =
Asto] tha Al 93t A4

St

.

H 42. Cassava vr2 Zost =2.0] xA7|7HE K|ulA) &

Sample 0 day 5 day 10 day 15 day 20 day
1TOM 0.19+0.00° 0.31+0.00™ 0.30+0.00™ 0.58+0.01" 0.63+0.01"
1T3M 0.39+0.01° 0.42+0.01" 0.58+0.02"* 0.51+0.01" 0.74+0.03"
1T6M 0.47+0.01° 0.38+0.01™ 0.46+0.01" 0.56+0.00™ 0.82+0.01™

Means+SE, P<0.05

TBARS #2 A2 A H=E Uetle #o= A Asted o3 TAH=
malonaldehyde(MDA)$} thiobarbituric acid 7} ¥F-g-&le] A HE B A2 =43 gk

o7 71 ko]l I X wke] 2kujrt wol] MPH NS e (Tarladhis BG, 1960).

A= AL S

Z7behe A%e Ui 2oz duA e ols

o] 12+ A &<l hydroperoxideZ} 23+ 4k} A E= B o] F7]4F
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G g 2RIV L FHA Sol A% AT D £ 0P Ak A B3 Eaol o
sl BAEE o B oF olety Hug. B AP A5k =F AR7|2ke] Argel
el £59) TBARS gl Z7Hshe AL dehiglov daTsh Hel 2ol fol2el 3

FEolA Cassava o] Fojo & 52 A% 71 42 A& FIshr] st =5
A9l pH, AE, AAt =5 AR 73t Mt 24 A3 mE £ FEolAM vzt
Al 2] 3boll 12 HQl AFol7t glof Cassava Bbe] Ho17F =52 A% o= &S HA

- B ATl A Cassava ¥ golo] e =59 4% 9 §4 EAS WUlaty] fste] YubgE,
o ef A s, frEfotw| st A §E54F, 243, #5534 VIS s o Ui 24e F
B3 A=

-4 A3 Cassava W2 FoIstA] &2 thxTol Hlsf Cassava Hto] Fo€ Aol 32
oS Ut = obe| el F 4, Glutamic acid §HFol F71ste] wto] & =& AFo A4t
o] 7F& 3k T Cassava Ho] wol® A FollA =529 7tazo] asta, 223 &4
A Adda Aert dzTRo WA velston, #syrt dadAx Azt tEAel
T-FEHAl £ F o] Cassava ¥Ho] Fo7F =59 22 & AN BEES Fols AAE
A5 Brge 25 @ D AF AZ A & FFS T 8400, HpHo] &
&L 7HE Al ZALE A s FEE FHATN7] w2l

AFo TS =0l
]

Cassava HFe] Fofo oJsle] FHdo

QAAED>

O AuAZ A E5A4L 9% 8 2 E4

A1
~

A

- RGN G NIFGFRTEANA A on, ARst B 139 SR EFe] A

T4 ARE. ABE Belbg 2B A7k vlgel met D) 2T00] 2AR), 2) 2T20) 24 R
+2% HEl7VE RALR), 3) TACI 2N EHY HElVLE AR EF F Folstel Aasige

o, Zh7ke] BeskE BAE, AR, A B B AFUor BHL AP

343 FHNHY B 9 €A F A AR oH 94

58 68 7€ 8g
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

A e

©
©

5.12 63 6.22 715 84
(0d (3w (6w (9w (12w

ol ol Siol ol ol
2°) 2 2 2 2

W S
Ce

on
>

o

SECRCE

- FU7RAA AT TS AY AR FRE oFe B A4 AR o] E 3 44.9F o] A

S35} aA} 3}
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44 24§ AR 9
Sample Sample Abbreviation
Barley residue(Liquid) 2BR-L
He|7ts Fu4E
Barley residue(Solid) 2BR-S
Growin ig Diet 2T0GD
AEINI=K 9 P19
Finishing pig Diet 2TOFD
Growing pig Diet 2T2GD
7|ZME+2% EE2|7tS BAE
Finishing pig Diet 2T2FD
Growing pig Diet 2TAGD
7| ZANB+4% EE|7FE BEAME
Finishing pig Diet 2TAFD
7| ZAR 20| SES HH Blood 2T0B
7| EAR+2% HE|7tS RitE 0] Sz g Blood 2T2B
7| EAR+4% HE|7tS RAE 0] Y=o g Blood 2T4B
7|EAR 20| =5 Meat 2TOM
7| EAR+2% HEl7tS BA4E 50 =5 Meat 2T2M
7| EAR+4% HE[7tS BA4E 50 =5 Meat 2T4M
* Farmsco UHAIEE ABE
E 45 B AE Y
Abbreviation F2H(n)
2TO0GD n=1
2TOFD n=1
2T3GD n=1
2T3FD n=1
2T6GD n=1
2T6FD n=1
n=60
2TOB
(12eax5(0, 3, 6, 9, 12week))
n=60
2T2B
(12eax5(0, 3, 6, 9, 12week))
n=60
2T4B
(12eax5(0, 3, 6, 9, 12week))
2TOM n=12
2T2M n=12
2T4M n=12
o ABAMAELIT RAE) B4
FEG AR AMAZ G BT PR SUHE, VYR B, Fas YL Bt
g AFRre B vky FAbE 2BR-LO) 79 Ao R Aol FAAxE 48 1895
Fom, BE7ty B4HE 2BR-S9] A9 Az B FHE Agutol B4 ALE3 BE|UhE
F4HE 2BR-LO] &2 3 46, UEHY.

_47_



346, Hevby HAkEe] A= e

Sample Yield (%)

2BR-L 9.16+0.48

Means+SD

oJste] A T2 105C bz, 3 TS 550C oA AF 3y S o] &t &
A3} 2R o HZ2E o] 83l Soxhlet F+F AXE EA3H o, Z2dd2 iy £4
1% ol % Kjeldahl A28 FHoll met B4g. B28t8 e A 100 g Fol A 8, =A%
3% B xehude) oFg Pike] Ao Fo A HEF
F A7 BE7hy FabEe] IR 24
- | Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
ample
P (%) (%) (%) (%) (%) (Kcal)
2BR-L 1.24+0.00 6.90+0.28 50.44+0.71 0.32+0.03 41.21+£0.60 368.44+1.07
2BR-S 4.92+0.11 9.33+£0.09 62.66+0.36 1.30+0.02 22.10+0.77 347.29+3.45

Means+SD

- HEILE FAE] YUWAES 4% A} 2BR-LY A

2 45 T2 1.24%, 332 6.90%, =
W 50.44%, ZA 0.32%, ©®F3E 41.21%2 B35S A9 YA & Fo 4 2BR-S Hth
GA o2 FAH. 97 45 2BR-Lo] 368.44 KcalZ 2BR-SE T 52 FFo = A4,

@ DPPH &t 2715 37}

|

CFRABAN AFTLS BT AR 23 F PN} B $5T AFL ASYAE

- DPPH iz A% AL 2eErts

AHE-317] 913t DPPH 20zt &27% H71E Al3sh

BiasE 58 As 10 «Le 0.1 mM DPPH
(1,1-diphenyl -2-picrylhydrazyl) 190 ¢ L& &3t F-2olA 3023t vH-&A1Z1 % 517 nmel
A FRE=E SAY 4 52 A 59 DPPH &t Zd 4752 ofefjo] Aoz A4bsio] Wi
52 UE.

AB M7IFo ST
DPPH BC1Z A5 = (- = 877l 58

oHe wo gEE
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E 48. BRErty FAME

°] DPPH #H# 4£75

DPPH radical 275 (%) SC50
Sample
50 pg/mL 100 pg/mL 200 pg/mL 400 pg/mL 500 pg/mL (ng/mL)
2BR-L 7.13+2.47 18.00+4.50 31.09+2.30 52.54+1.69 60.31+1.49 | 355.70+17.04
2BR-S 5.37+3.10 7.07+2.92 12.66+3.03 20.24+1.00 26.93+2.90 | 965.98+63.46

- B¥7}F 489 DPPH U2 2758 B713
e AEFS YEReH, 500 xg/mL F
A< YeElfl e, SC502 RErtg Fal
gimLE Yelfo] B3

A3} 3aLE) SHAdo] B oEFH O Z =T}

5 =44 2BR-L2 60.31%, 2BR-S+ 26.92%%] 4
b= 2BR-L°] 355.70 wxg/mL, 2BR-S= 965.98 «

kg 2BR-Lo] @4tst &A4o] § sl £44.

@ ABTS &tz 4

L REYTHE RAHE 2% P8 BAE WrFEly] glske] ABTS @iz £4% Brhe AW

- ABTS €42 7 mM ABTS(2,2° -azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)¢} 2.45 mM
potassium persulfates 4ol Al 16A13F &< RESAIAH ABTS ol FAAAIZ & A2 A
734 nmoll A 3 =7} 0.80+£0.027F H =5 A3 ABTS &tz AA® A4S 4 55 F
=& 10 xLol ABTS € 190 L& E&sted A4 108 &< 9-3AI1Z1 3 734 nmol| A

3% 2 A159 ABTS gtz &A%< ot Ao & A4kt MRS = e,

ANz F717e 84k

2iC|Zt AHS(© = (1-
ABTS 2tC|Z 15 (%) (1 Xz o] BFC )x100
F® 49. BE7ty FAHES ABTS @04 &A%
ABTS radical 245 (%) SC50
Sample
5 pg/mL 10 ug/mL 20 pg/mL 40 pg/mL 50 pg/mL (ng/mL)
2BR-L 10.8540.68  17.18+1.34  36.36+0.41 58.5844.12  66.53+1.57 31.94+0.95
2BR-S 6.67+0.07 12.64+071 25284026 4370032  4691+3.46 | 43.90+0.41
RE7tg E4HEe] ABTS &uzk £2A% &S Hrls A3 aAk3) &Aoo &5 o&H o2 =7}
st AES YeRIIlon, 40 pg/ml 3% 1A 2BR-L 58.58%, 2BR-S+= 43.70%2] 4
AsS YRl o, SC502 R E7ly F4HE 2BR-Le] 31.94 4 g/mL, 2BR-S+= 43.90 «g/mL
£ YEhfo] BEl7tg F4HE 2BR-Lo] &4tst &Aool § 4314 4= e, 2BR-L& A
=3

FMAE gt AFEE L A

134 <.

@ MYE B

LB AYolA AgEHE B kE AR 2BR-LY vIEeE sl 8as Hokstas ub
T, R, B8, 3015 s Aw

S QA S ACQEA TS BEUA, T EEe COUATES) BEWA, En 2 FFol



T YM(ER&FZo]E) SEWAE AHE3H3 L, 2BR-L 1 g& S/FTE ol &34 10-fold= &
Mg BA e FElg 349 1 mLE BEWAC] HEHL FEBOR FHA 2Y F It
M AT 37CoAA 24412 v, a5} F3o]l& 30C 96A1Zt v st Heg+&
Al 4ket
% 50. Bej7by H4HE BR-Le mAlE &4
0| % (log CFU/g)
Sample
AU 2 CH& = ot |2 =50|
2BR-L 496+0.64 4.54+0.21 7.88+0.83 -
Means+SD
- BE7by A4S 2BR-LO P ETE BEASE Ay FFols AEHA Zkon, IukA A
= 4.96 log CFU/g, &+ —’F% 4.54 log CFU/g s+ 2 EXMEom, 27} log 7.88
CFUlg #2202 7 49, & 479 H7tg F489 A5 AF 713 el Pus
Lot mE oA ool ASHE AoE AR LAY B2 Be AL 9T
50 9% Ao R A5 H. Uty B4R A HAEE vl T - AL
& HA A Folste &< HAETY 847 2 ¢ JonE WA Al B AZH
e PR TS B T ARG B
o FEL AR B4
FEL AR AE EAS 9iste] AWMAER, ol kel A, fElolE il At FFe B
AR o, AFAE Fol Al MAE kAL glsly] gt vAE BAL AR
O YurgE 24
ARE WA Bt 4719 TYT P oR SR, AE, UM, =AW, B-oE FF
& B4
¥ 5]l SAE AIE(TGD)S] v E B4
S | Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
ample
P (%) (%) (%) (%) (%) (Kcal)
2TO0GD 9.85+0.13° | 4.25+0.10™ 17.56+0.16° 2.75+0.12N 65.59+0.25° 357.31+0.75°
2T2GD 11.85+0.02° | 4.20+0.21"° 16.89+0.05° 2.91+0.11N 64.15+0.07° 350.37+1.43°
2T4AGD 12.78+0.28% | 4.00+0.10M° 16.54+0.07¢ 2.90+0.02N° 63.78+0.13° 347.37+0.63°
Means+SD, P<0.05
- SAE AR AUt RS BEAS Ay S8 9.85 ~ 12.78%, 3]E 4.00 ~ 4.25%, 2T 16.54
~ 17.56%, ZAH 2.75 ~ 2.91%, B35 63.78 ~ 65.59% T8 BAEom, BHejrtE B

T
SE.©
AFS

LHERS.

- 50

B Hrhgo] Bl AGE SR Fo| Frbsha, 2w,

ElZ=

1__

T

o gaEe 7hA

= Ea=

=



F 52, W= AR(TFD)S] Qubgs 24

Sample Moisture Ash Crude Protein Crude Fat Carbohydrate Calorie
(%) (%) (%) (%) (%) (Kcal)

2TOFD | 10.58+0.01° | 4.36£0.20" | 15.58+0.67"° 5.26+0.34"° 64.22+0.53" | 366.54+2.45°

2T2FD 12.79+0.64% | 4.57+0.27"° 14.81+0.18N° 5.24+0.54"° 62.59+1.64"° 356.76+0.95°

2T4FD 13.83+0.317 | 4.58+0.04™ 14.86+0.26™° 5.24+0.70™ 61.49+0.80"° 352.57+2.06°

Means+SD, P<0.05

T 10.58 ~ 13.83%, 3|3 4.36 ~ 4.58%, =T 14.81
k=315 61.49 ~ 64.22% WY ol 3E, ok, xx} g
o] HlEE=o] ARFAIE 713 Bk BE ATl A

e A
pul =] A
Ao vl gl FAREHG A 5FL ZAA7] kel AThue] mKE AL
2 ADFAR ok BT WA, SHE AR WKE ARE VTAL 9 ¥KE ARe)
zohilo] o7 B we AL H9IT

@ ofr =8 A 4(AN) &4
AR S| oA AE £ ol EHjE A AR g FFTE 50 mL A8 F o3t
1% phenolphthalein x| A ¢F 2~3%2 7}&}ar 0.1 N NaOHE w]Z o] & w712 A3 3 o}
2 &7]o] Formalin €< 30 mLE %1 1% phenolphthalein A Al ¢fF 2~3%- 7}sle] 0.1 N
NaOHZ u|ZAo] & w712 HAE F gHS &33ld 0.1 N NaOHZ njE o] = w7}

A FH, 3t719 2& T3l ALE
AH|E 0.1 N NaOH x 0.0014 x 100 x 1000 x 3|AHjz=
N (mg%) = NEZ (g) ——"
¥ 53. SAE AE(TGD)S] ofv|:-ef 2 A &k
Sample Amino nitrogen (mg%)
2TOGD 97.70+0.82°
2T2GD 96.69+0.93"°
2T4GD 95.29+0.96"°

Means+SD, P<0.05

- olu B A& 2 proteasee] ZHg-ofl o]she]
el Aoz, B HaFe] 2434 753 gto] Ax=2 AEHIL 5.

AR on B L SAE ARAME BTty FakEe] 0% FFE 2T0GDA A
97.70%, 2% ¥ 2T2GDOI A= 96.69%, 4% 4% 2TAGDOIAE 95.29%F el o,

Wo] ofrlmate] Yejz BalEE Y=

it
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® 54. MI§E ALR(TFD)| ofv|mef A4 e

Sample Amino nitrogen (mg%)
2TOFD 97.44+0.94"°
2T2FD 96.01+£1.35"
2T4FD 97.03+1.24™

Means+SD, P<0.05

CH|SE ABAE BREstE FakEo] 0% 35 2TOFDA A 97.44%, 2% 355 2T2FDo) Al
= 96.01%, 4% 359 2T4FDO A= 97.03% S ERY.
- 1Tty BAE St wE SA =T B8 E AR ol d A S 5T folF

2 2ol B LhehiA e

@ FH2(TN) &4

- At A AE AOACY Kjeldahl'H S o] &3t 43 FAA o A& ¢F 0.5 g& Hoto Z
dEGTo ¥ & Bl XA 297 g g4 15 mLE FUE. B Ao st &
3 & sty EFAX ) AAste] HO 50 mL3 32% NaOH 65 mLE Yo 73 =75
o] 1} 2+ NH3E 4% H3BO; 80 mL7} EolE 7)o 23 & 2792 0.1 N HCIE pH 4.21
7 He AR7A AA 3

[(AH[E HCl mL - SAIE mL) x M x 14.01 x 100

N (%) = ZHZE(mg)

*14.01 : AAo] AR
M : HClY &&%

F: A2As

3E 55. A= AE(TGD)Y T4 A& &
Sample Total nitrogen (%)
2T0GD 2.81+0.03°
2T2GD 2.70+0.01°
2T4GD 2.65+0.01¢

Means+SD, P<0.05

ox WM
o

Ho Ho
i

bolial, Hepol =, obplmel A SO2 FAso] Qb FUx FFEL BAT A3
ALs ]Hv‘i B 7hg F4bEe] 0% -2 2TOGDA A 2.81%, 2% 3% 2T2GDoA &
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TICDAAE 2655 HERIRISH, MRS FUES POl TS
2t AL UER.

2.70%, 4%

W8
= > [e]
e

& o
n\‘ ~

56. B]S= ALE(TFD)e] =& A &

Sample Total nitrogen (%)
2TOFD 2.49+0.11N
2T2FD 2.37+0.03"
2T4FD 2.38+0.04™

Means+SD, P<0.05

SE A A E B2 BAakEo] 0% 355 2TOFDo A 2.49%, 2% 3H&-
2.37%, 4% A 2TAFD A= 2.38%S vEF o] 2TOFDO A 714 =& dhek

TERE] 7oA Aol =

¥ 2T2FD A=
< Yehdiglony

29 FE ol At shEFe xpEotn Ak B4 7] (Hitach L-8900, Japan)E o] &3le] & 579
ZAo g BEA% AxH A5 75% AEE2 718l £33 & Sonicationel] 1 h A&ska €
ABg F (0.2 xm syringe filter® o #3te] oju| it AFEA7Z B3}
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# 57, frejobvlieat B2

Items Conditions
HPLC Dionex Ultimate 3000
Column Inno C18 column (4.6mm x 150mm, 5um/Younjinbiochrom/Korea)

FL Detector

Emission 450nm, Excitation 340nm(OPA), Emission 305nm, Excitation 266nm(FMOQ)

UV Detector

338nm

Temperature | Column Temperature : 40°C, Sample Temperature : 20°C
Injection 0.5 uL

Mobile Phase | 10 o1 oe B S0 / Acetonitle / Memanol (10 : 45 : 45 u%%)
Time Flow Rate Mobile phase A Mobile phase B
0.0 1.5 95 5
3.0 1.5 95 5
24.0 1.5 45 55

Oven

25.0 1.5 20 80
31.0 1.5 20 80
345 1.5 95 5
35.0 1.5 95 5
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& 58 SAHE AR Feobn it

Free amino acid 2T0GD 2T2GD 2T4GD
Aspartic acid 311.36+10.44N° 322.87+12.45"° 341.76+0.58"°
Glutamic acid 551.69+20.15"° 541.27+10.40° 535.40+3.10"°

Asparagine 290.68+15.63"° 290.71+10.04"° 288.86+7.31N°
Serine 53.92+1.63° 69.58+7.37%° 85.70+1.43?
Glutamine 25.43+1.53° 34.82+4.10%° 47.95+2.02°
Histidine 53.16+5.16\° 52.39+1.01"° 49.95+0.31\°
Glycine 46.81+0.41° 60.22+2.90° 72.12+2.37°
Threonine 1546.98+48.81N° 1472.59+2.81N° 1470.45+34.92N°
Arginine 398.40+25.45% 401.42+3.10° 376.15+7.08°
Alanine 205.31+3.55° 229.35+13.87% 255.35+2.01°
GABA 95.88+2.09° 116.01+9.05% 136.37+4.23?
Tyrosine 54.45+1.85"° 53364142 52.40+1.49"°
Valine 53.98+1.90° 73.07+9.56° 93.85+2.46°
Methionine 32.48+1.58° 36.74+2.85%° 41.76+0.30°
Tryptophane 165.61+3.82"° 168.55+11.46™° 169.29+2.43"°
Phenylalanine 52.03+1.80° 66.19+7.07% 79.91+1.09°
Isoleucine 39.96+0.16° 54.71+6.45%° 71.73+2.20°
Ornitnine 21.60+0.34° 23.51+0.20° 27.52+1.46°
Leucine 50.78+0.44° 74.52+11.61%° 97.40+1.58°
Lysine 3346.05+124.51"° 3100.12+28.44"° 3093.39+27.86™
Proline 225.18+6.85"° 237.32+10.66"° 230.16+10.62"°
A 7621.74+263.72N° 7479.35+160.61"° 7617.48+57.94N5

Means+SD, P<0.05

- HAE ARG HISE AR FEotr At e B A= & 58, & 593 e 4
£ AR frelohulal $FS AT A3 F FF A 1§ ol FH ol E ek
A 29k o 1} Serine, Glutamine, Valine, Phenylalanine <] & ALE0] 4% SHE
2TAGDO A oz oz =A By, wido Algeo FQ3F fglobm|=4kel Glutamic acid,
Threonine, Lysine 52| 4% ZE IFAAA FAS FES veR.

o

T |
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59 H]E AFRO] fejofulAl

Free amino acid 2TOFD 2T2FD 2T4FD
Aspartic acid 304.18+5.38"° 319.52+16.37"° 339.08+14.52"°
Glutamic acid 396.19+3.82"° 391.34+9.04"° 401.66+21.63"°

Asparagine 388.61+2.39"° 389.48+2.74™° 390.22+30.15M°
Serine 60.14+2.31° 80.03+6.93% 92.87+0.90°
Glutamine 28.30+3.56° 42.63+2.02%° 48.42+0.94°
Histidine 47.16+3.67"° 51.74+1.74™° 49.34+4.65"°
Glycine 59.23+0.67° 70.71+5.75% 81.80+0.68°
Threonine 1449.99+44 51N 1414.14+41.53"° 1348.48+45.74"°
Arginine 305.84+23.72"° 319.64+9.22N° 3124742161
Alanine 215.23+9.57° 247.78+15.33%® 269.53+7.06°
GABA 106.89:+5.54° 133.87+8.88%° 150.23+2.64°
Tyrosine 61.10+8.14"° 65.36+2.58"° 62.20+2.36"°
Valine 53.27+5.50° 79.41+9.08%° 94.76+0.04°
Methionine 587.70+9.70"° 589.00+21.00N° 554.52+10.88N°
Tryptophane 183.03+20.88"° 165.04+7.29™° 167.73+9.39"°
Phenylalanine 55.91+11.60"° 79.68+9.92N° 88.30+0.39"°
Isoleucine 35.51+3.15° 54.81+7.41% 67.39+0.75°
Ornitnine 58.90+2.26M° 59.30+2.62N° 58.80+0.83"°
Leucine 61.87+17.86™° 101.69+12.78"° 114.97+2.86"
Lysine 3193.06+53.51™° | 3105.21+124.22"° 3013.20+109.10™°
Proline 296.44+4.40M° 300.19+48.49N° 268.62+16.24"°
A 794855+182.28"° | 8060.58+361.46M° 7974.59+272.71N

Means+SD, P<0.05

IS E AR frEjot

e veEdgleon, &

AL S B

J
e A = | = T 7

3 Az

Sersh o opnn

Aol A

Lysine, Threonine,

A ko -4 = ALs 9} /5-AFSHAl Serine, Glutamine, Valine 52
oo g =A EAH.

o] 4% TH 2T4GDol A

e
| S,

3% 1% 7boll fel 29l Aol &

Methionine <22 &

UER)

o] Hejrhy Fabs

L ARRS] AP 2
=

HoA

zd AEY

chromatography& o] &3t & 609 Z312S

mL wlo]&e] ¥ o] Methylation mixture [MeOH : Benzen :
— 56 —

e FE2 & FE2H ZAY AEE Gas
F 22 Teflon capel U= 4

]
DMP (2,2-Dimethoxy-propane) :

Do



H2S04 = 39:20:5:2]12 2 mL, heptane 1 mLE Yo £ 3 80T ol
FHIFAF A ISTDE 34 H7D. F& F 42 Y43t %
A3k,

Items Conditions
GC Agilent 7890A(Agilent, USA)
Column DB-23(Agilent, 60mm*0.25mm*0.25um)
Detector FID(280°C, H2 35, Air 350, He 35ml/min)
Injector 250°C
Injection Tul (spilt ratio 10)
50°C  1min Hold
130°C  25°C/min, Omin Hold
Oven 170°C  8°C/min, Omin Hold
215°C  1.5°C/min, Omin Hold
250°C  5°C/min, 5min Hold
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Fatty acid (%) 2TOGD 2T2GD 2T4AGD
Lauric acid(C12:0) 0.23+0.01" 0.20+0.01"° 0.21+0.01M
Myristic acid (C14:0) 0.26+0.00"° 0.26+0.01™° 0.27+0.01"°
Palmitic acid (C16:0) 17.67+0.18"° 17.83+0.04"° 17.70+0.04"°
Stearic acid (C18:0) 3.22+0.01"° 3.20+0.02"° 3.18+0.01"°
Arachidic acid (C20:0) 0.39+0.00"° 0.36+0.01"° 0.38+0.00"°
Behenic acid (C22:0) 0.32+0.01M° 0.31+0.01"° 0.31+0.01"
Lignoceric acid (C24:0) 0.35+0.02"° 0.36+0.01"° 0.37+0.03"°
Total SFA 22.43+0.18% 22.52+0.01° 22.40+0.01°
Palmitoleic acid (C16:1n7) 0.78+0.01M° 0.80+0.03"° 0.76+0.01N°
Oleic acid (C18:1n9) 25.03+0.53"° 24.86+0.13"° 24.97+0.29N°
Linoleic acid (C18:2n6) 47.81+0.25N° 47.92+0.14N° 47.94+0.25N°
Alpha-linolenic acid (C18:3n3) 3.31£0.18"° 3.29+0.08"° 3.28+0.02N°
Eicosenoic acid (C20:1n9) 0.42+0.00N° 0.42+0.01M° 0.42+0.00"°
Erucic acid (C22:1n9) 0.45+0.06"° 0.40+0.03"° 0.43+0.03"°
Total USFA 77.79£0.17"° 77.68+0.02"° 77.68+0.02"°
MFUA/SFA 1.19+0.04™° 1.18+0.01N° 1.19+£0.01N°
PUFA/SFA 2.28+0.00"° 2.27+0.01N° 2.29+0.01N°

Means+SD, P<0.05

SFA, Saturated Fatty acid: USFA, Unsaturated fatty acid: MUFA, Monounsaturated fatty acid: PUFA, Polyunsaturatd fatty acid
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® 62. vl = AR A At

Fatty acid (%) 2TOGD 2T2GD 2T4GD
Lauric acid(C12:0) 0.62+0.02"° 0.60+0.00M° 0.60+0.01M°
Myristic acid (C14:0) 1.49£0.01N° 1.49+0.02M° 1.50£0.01"°
Palmitic acid (C16:0) 20.42+0.03"° 20.27+0.05"° 20.48+0.02"°
Stearic acid (C18:0) 8.06+0.03"° 7.94+0.10M° 7.95+0.08"°
Arachidic acid (C20:0) 0.34+0.01M° 0.32+0.00M° 0.31+0.01"
Behenic acid (C22:0) 0.18+0.01M° 0.18+0.00N° 0.17+0.00"°
Lignoceric acid (C24:0) 0.23+0.01" 0.22+0.01"° 0.23+0.00"°

Total SFA

31.34+0.06"°

31.02+0.16N°

31.24+0.08N°

Palmitoleic acid (C16:1n7)

1.78+0.01N°

1.73+0.01N°

1.77+0.02N°

Oleic acid (C18:1n9)

32.23+0.01N°

32.08+0.18"°

32.00+0.15"°

Linoleic acid (C18:2n6) 32.83+0.03"° 33.16+0.23"° 33.12+0.19™
Alpha-linolenic acid (C18:3n3) 1.67+0.03N° 1.75+0.02N° 1.70+0.02™°
Eicosenoic acid (C20:1n9) 0.43+0.01N° 0.45+0.01"° 0.44+0.00"°
Erucic acid (C22:1n9) 0.33+0.01" 0.41+0.10M° 0.33+0.00"°
Total USFA 69.28+0.04"° 69.58+0.16"° 69.58+0.16"°
MFUA/SFA 1.11£0.00™° 1.12+0.00M° 1.11+0.00™°
PUFA/SFA 1.10+0.00™° 1.13+0.01"° 1.11+0.01™

Means+SD, P<0.05

SFA, Saturated Fatty acid: USFA, Unsaturated fatty acid: MUFA, Monounsaturated fatty acid: PUFA, Polyunsaturatd fatty acid

CHIRE AR AP
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£ 63. SA+= AR(TGD)Y vAA=3H 9884 HI7HRE T AlZtol] wE IHbAl )
Sample OA| ZH 1A ZH 2A| 2k 3A|ZH 4A|Z¢ S5A|Zt 6A| Zt
2TOGD | 4.71+0.04™ | 4.69+0.02"° | 4.71+£0.02"° | 4.71+0.05"° | 4.71+0.05"° | 4.73+0.03"° | 4.75+0.03"°
2T2GD | 4.72+0.03™ | 4.71£0.01"° | 4.72+0.01"° | 4.71+£0.04"° | 4.72+0.04"° | 4.74+0.03"° | 4.74+0.05"°
2TAGD | 4.70+0.01N | 471+0.03" | 4.71+£0.04™° | 471+0.02N° | 4.71+0.04"° | 4.73+0.03" | 4.75+0.05™°
Means+SD, P<0.05

6:00

= [ l ) - 2 - —

o oh ih 2h 3h 4} Eh gh

—TD treeiiens T3 = @ =Th
a9 7. SAE AR vAETE fslas FUHRES A wE RkAlHE)

- FAE WAAE B AT wE UM FFE B4 A Az A 3F9 ALRoA 4.70
~ 4,72 log CFU/gZ FAISE e 0.2 B4 E o, 2TOGDe] A% B3 647 o= 4.75+0.03
log CFU/g 2.2 A= A9} FASE o2 SR1E 5. 2T2GD9} 2T4GD /\}EE_ 236
AlZEA 2+ 2y 4.74+0.05, 4.75+0.05 log CFU/g 2.2 Alx A9t FARE 502 B4 FE
%

E 64 SAAE AETGCD)Y v ESH falosk H/HER Algte] E A+ F)

Sample OA| Zt 1A ZH 2A| ZH 3A|ZH 4A| 2t 5A|ZH 6A| Zt
2TOGD | 1.15+0.21" | 1.00+0.00M° | 1.00+0.00™ | 1.00+0.00™ | 1.00+0.00N° | 1.24+0.34™ | 1.59+0.16™°
2T2GD 1.15+0.21° | 1.30+0.43° | 1.54+0.09° | 1.45+0.21° | 1.48+0.00° | 2.15+0.11* | 2.36+0.03°
2T4GD 1.39+£0.12° | 1.24+0.34° | 1.69+0.12° | 1.65+0.07° | 1.92+0.11° | 2.27+0.05* | 2.58+0.07°

Means+SD, P<0.05
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a4 8 sAE

- SAE AR B A e YBE T
~ 1.39 log CFU/g& A FE02 B4 5 oM, TOGD«]
log CFU/g s+ 2 Az /\]9} BA}3 0

o

5AIZvel A Z+zt 2.15+0.11 log CFU/g9} 2

[e)

o .

o2 AH

FE BENG A% Az
749 B3 6AIZFe= 1.59+0.16
. 2T2GD <} 2T4AGD2] 74 %

=94 flalesa HIHEE At ©mE AT )

A 3F] A=A 115

AZx &

7+0.05 log CFU/g FEOE FoHog =713y

65. Hl 5= ALS(TFD)S] v ESH 3l 84 HI7HED A mE kA5
Sample 0A| ZH 1A 2t 2A| 2k 3A|ZH 4A|Z¢ S5A|Zt 6A| Zt
2TOFD | 4.52+0.02™° | 4.52+0.05™ | 4.51+0.09™° | 4.52+0.06™ | 4.54+0.01N° | 4.54+0.02™° | 4.56+0.02"°
2T2FD | 4.54+0.03" | 451+0.01™ | 4.50+0.02™° | 4.50+0.04™° | 4.52+0.05"° | 4.54+0.04"° | 4.56+0.03"°
2TAFD | 4.54+0.01" | 4.52+0.04™ | 4.52+0.02™° | 4.52+0.06° | 4.54+0.01"° | 4.56+0.03"° | 4.56+0.03"°
Means+SD, P<0.05
—a - ——i -
oh 1 2h I 4h I gh
— T e T3 = -
a9 9. ¥SE AR vAETE fslas FIHRES At wE RkAlHE)

CHl S = AGALR Y B ARl mE L RkAl
~ 4.54 log CFU/g& fAHSH

’I‘Tf:g-i T"i“)ﬁuﬂ AA

,E_
T=
o,
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log CFUlg %22 A=
A 7kell Z}7F 4.56+0.03, 4.56+0.03 1o

o

o .

# 66. H]&=

At=(TFD)Q] n]AY

d=3tA

Ao} fArE pEL

=
g CFU/g <~

SIS BN

L=
o

821 H 9l
Fo =

©
=

A Z

F7HEE AR ohE oAt

Ao} AR 5

2T2GD<} 2T4GD /\}E_E_ 26

o7 B

%)

Sample

0A| ZH

1A 2t

2A| 2k

3A|ZH

4A| 2t

S5A|Zt

6A| 2t

2TOFD

1.00£0.00"°

1.15£0.21"

1.00+£0.00"

1.15£0.21"

1.00£0.00"

1.24£0.34"

1.48+0.00"°

2T2FD

1.15£0.21°

1.45+0.21°

1.48+0.00°

1.45+0.21°

1.65+0.07°

2.07+0.10°

2.14£0.09°

2T4AFD

1.15+£0.21¢

1.39+0.12¢

1.59£0.16¢

1.65+0.07¢

1.93+0.04°

2.16+0.06°

2.19+0.06°

Means+SD, P<0.05

2% 10 HIKE AR W B 25

CHl S E AGALR Y] B AR
~ 1.15 log CFU/g& #AFgH
log CFU/g F&2o.2 Az A&t fA
Al 2.07+0.10 log CFU/gE2 oA
1.93+0.04 log CFU/g 2.2 2%

A AR HAE cHdRYE flo}oi 4 }6 At
A3 SAEH HSE AR B
U i ZdFFe 4% Eﬂﬂﬁ ‘:"\Pg«l 7<47}°ﬂ
el o] AR AZE T 4AIZT ool A RE

=
-
il
M
>.
r$£
nﬁ
S)
__>~.l_g

Z A 3% AbselA 1.00

735 B 6AItl &= 1.48+0.00
. 2T2GD9] 74§ A= £ 5A|7te
, 2T4GD PR A9 BA 43T

>,
fr L e

o ¥ ot
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e o

o

> >
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oS 2 L2

3Lk o
o

o

Ny
¢ do

> T fo o

+
o r

U o = A =)
r o
it ol
QL
32 2
tlo |o 1

o
ol

o
o
fru

o ALRFTIA(R 7T

- Hl WA %

A Z el = A 9
TH3 A=

AN A, 357, 65, 95, 125

FH(Vacutainer, 456073KR)oll %31 el =

Rt

(O Immunoglobulin
CBEbE RAE A7 AR

g 3ol

H Ao Aol thek FFe BrEshr] sk IgA,
— 62 —



- Dilution buffer= 3]

g/mL<

2+ standard curveol

3 &% 100 xg/mLe
3}al detection antibody 100 #g/mLE A 2lstal 1 h ¥E&A1Z). Al ¥
A 2]3kal 30 min ¥H$-A1F. A& ¥ TMB substrate solution 100 . g/mL-S
30 min ®¥F-g-A1Z1 H stop solution 100 xg/mLE &3k 450 nmollA &3 = =4 fé}. %

st WA E| FFE 42F.

Z} pre-coated wellol] 211

IgG, IgM A EE H7}g
JUF s AAA F£8F AL 3,000 rpmol| A 158 A RF T FH S 3]53}
B oy 54 BE & B3

- W= %2 IgA, IgG, IgMe] #H7}= Pig ELISA Kit(Bethyl Laboratories, Inc. USA)S AF-&-3}<
37}k

1A3F 58 3 A1

% HRP solution 100 u

£ 67. BErty FAES 99 =A@ 999 immunoglobulin A #4241 A=
Sample
Item Time
2TOB 2T2B 2T4B
0 day 1.07+0.04N° 1.16+0.03"° 0.92+0.02N°
3 week 4.20+0.09N° 4.50+0.14N° 3.66+0.14N
IgA
9 6 week 4.20+0.09° 4.67+0.10% 6.09+0.20°
(mg/mL)
9 week 4.34+0.10° 4.61+0.16% 5.73+0.13?
12 week 4.28+0.05° 438+0.13% 5.22+0.12°

K

Means+SE, P<0.05, unit : mg/ml

Immunoglobulin A concentration

2910, RYNF FAEL FAY

Hol 1] =9 gF =R

=

- A% 5 &) A immunoglobulin (Ig)& &

27tE FAEe] gofol wE Ao Mo vAs IS Flstr] st e IgAd
g BT A 4% BeEl7hg BAES o HAMA 6572 H e IFRT f
olF o R EA e
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68. HE|7tE BAES F993 2 949 immunoglobulin G 4] A3}
Sample
Item Time
2TOB 2T2B 2T4B
0 day 8.36+0.12N° 9.62+0.27"° 8.22+0.12N°
3 week 187.55+10.40N° 241.86+8.95\° 164.42+13.81N°
IgG
9 6 week 425.20+32.40° 617.18+51.79% 834.97+42.99°
(mg/mL)
9 week 399.06+20.07° 567.57+34.06° 692.63+36.68°
12 week 440.95+27.14° 687.74+16.98° 851.23+20.242

Means+SE, P<0.05, unit : mg/ml

Immunoglobulin G concentration
{me,/mL)

a9 1L

et

Al

A o I ulLo

[

the Sl
¥t o
3}
2T0B+=

)=
w4,

HQ A

(o4

2 2
l‘?ﬂ_ﬂ

% 1gG+= autoimmune responseE uj] 7} }
| EdsiA o
g4 A7k g, WA 16 F
Aol A 6FARE 1gG Fekol q%ﬂlﬁiq~w4@2E1€meh}RTﬂﬂ
440.95+27.14 mg/mL, 2T2B= 687.74+16.98 mg/mL, 2T4B+= 851.23+20.24 mg/mLZ

0{4

Fa% v
vl
=

il
A=

BN A4

=]
Rl

A= AWM F
a%Aﬂ&%

S|
axi

2 3}

% 69. |7ty BAES F993 HA Y] immunoglobulin M £2] A}
Sample
Item Time
2T0B 2T2B 2T4B
0 day 3.65+0.10™ 413+0.12™ 429+0.13"°
3 week 16.12+£0.44N° 19.44+0.56"° 18.49+0.76"°
IgM
9 6 week 16.73+0.26° 19.67+0.52% 20.63+0.48°
(mg/mL)

9 week 16.59+0.32° 19.50+0.66%° 23.81+0.45°
12 week 16.47+0.37° 19.49+0.49% 23.82+0.85?

Means+SE, P<0.05, unit : mg/ml
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{mg/mL)
r

0 week

- BTy FAbEe] Fojo] 2 A @R [gMe] S A% Ay IgAs} IgG A4 A
oF FAFSHAl AFA Y 6572 4%2] BErty FAbEE 53 HA A IgM ko] thE
OFRY Fod0 =2 =4 Yeld. AFSAEE 123 2T0B= 16.47+0.37 mg/mL, 2T2B+=
19.49+0.49 mg/mL, 2T4B+= 23.82+0.85 mg/mL=Z 414,

@ Cytokine 4

L BEZNE RAE A RPARE 7D B7kelr] 9lste] 127

2 Nl TNF-e, [FN-y % IL-6 &S £4% &3F £4-2 Pig ELISA Kit(abcam, Inc.
USA)E AM&3te] Hrbstaon, £ Aot YA 183

£ 70. Rty HAES S99 = A9 Cytokine #4 A3
TNF-a IFN-y Interleukin-6
(pg/ml) (ng/mL) (ng/mL)
2T0B 43.31+4.42N° 268.12+42.06™° 6.42+0.68"°
2T2B 41.30+6.19N° 295.88+37.68"° 6.89+1.02"°
2T4B 43.91+4.12N° 280.03+28.34N° 6.69+0.84N°

Means+SE, P<0.05, unit : mg/ml

- BErby FabEe] Fojo mE HA ¢ Cytokine &<
F1toll FARAl A= S, TNF-e 9 9 41.30 ~ 43.91 p

~ 295.88 ng/mL <, IL-6= 6.42 ~ 6.89 ng/mL o2 E4%

o ARAZA Fol ER HAE D £ 54 Bt

HEZtE RAES FoIF ERY AE, S48 B4, FAEH 2L AF A4 24 B
BYILE PABY AL B Fh AL FFL AT

CESY B BAC ST ESES FIBAN AGNE FE F 25T A SARNS
WP Sl 7GR R BAS AWF



@ E59 A #Y

BekE BAEY Folsk B YRl ML T W) Astel ES S iy
2, ofulme) A, FElobulmal, A4 G BHE AYste] nelstE RaRe] Folo) n
g ERY 4Eg um 2NY

50 AW 22 AAs] & FEU Fulsta, ARE =470l Baste] 4719
FYW PPOE BHY

falYe] -
Sample Moisture Ash Crude Protein | Crude Fat | Carbohydrate Calorie
P (%) (%) (%) (%) (%) (Kcal)

2TOM 73.49+0.80N° | 1.18+0.19"° 21.86+1.29N° 0.40+0.16N° 3.06+1.70N° | 103.34+3.43"°

2T2M 73.51+0.77"° | 1.25+0.13N° 22.57+1.33\° 0.45+0.18\° 2.22+1.51N° | 103.19+3.15"°

2T4M 73.47+0.76™° | 1.21+0.08N° 22.42+1.61N° 0.40+0.13\° 2.50+1.39N° | 103.27+3.18"°

Means+SD, P<0.05

Aol 4] o279} A2 F3bel ol 2el zfol 7t ¢!

% Salo] AMAEL BT A BE ¥ z
o
=]

@ obvlwgda

- =59 54 ‘%}FJr 2t AAS L 25 FET 18k
s W

Sample Amino nitrogen (mg%)
2TOM 210.11+£55.96°
2T2M 230.45+62.41°
2T4M 242.73+40.89°

Means+SD, P<0.05

C =80 olu| A A HEES BAE A BErtE BEAES HArbekA &L 2TOMS 210.11
BAHES 2%} 4% FH7FgE 2T2M3} 2TAMS 247} 230.45 mg% e}t 242.73 mg%
A7be AglTeA oFzt o oy o3l Aole ¢

[e)
AN =

jat)
N
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3 74 HeYrky Fabe

e
=

R kis

I A K

Free amino acid

2TOM

2T2M

2T4M

Aspartic acid 41.06+9.71"° 37.47+357"° 41.32+19.15M°
Glutamic acid 274.82+53.21N 255.25+26.24\° 270.78+118.14N°
Asparagine 72.19+552N° 70.54+6.12N° 70.56+17.66"°
Serine 159.61+24.74N° 148.17+13.79"° 150.98+61.01N°
Glutamine 922.80+133.67° 1164.71+153.05° 988.63+216.02%°
Histidine 97.45+10.96° 88.75+11.47"° 82.80+34.89N°
Glycine 336.58+46.81"° 345.95+44.75N° 331.13+£92.77"°
Threonine 149.30+19.95"° 150.29+13.64"° 149.84+53.58N°
Citrulline 48.03+4.56"° 54.43+9.56"° 54.76+18.60"°
Arginine 207.90+41.30"° 206.08+23.11N° 191.52+93.95"°
Alanine 649.54+47.87° 748.46+83.95 754.81+170.49%°
Valine 156.76+10.66"° 152.61+12.11N° 155.46+56.01N°
Methionine 94.82+13.07"° 91.51+10.49N° 81.01+27.35N
Tryptophane 32.1545.27"° 31.54+6.43"° 63.07+86.93"°

Phenylalanine

151.26+15.62"N°

152.58+13.40"°

144.17+36.50"°

Isoleucine 119.81+7.40N° 112.36+8.80"° 113.97+40.12N°
Leucine 268.89+27.52N° 262.54+18.67"° 251.91+82.23"°
Lysine 206.41+37.22"° 217.42+35.11N° 200.59+111.92"°
Proline 118.98+11.61° 131.02+£13.81% 157.64+48.94°
Al 4108.35+384.68N° 4421.68+411.29N° 4254.93+1160.89"°

Means+SD, P<0.05

chromatography% o]
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e

375, RErty BAlEe F9% =59

;(] Ho]—/\].

-

Fatty acid (%) 2TOM 2T2M 2TAM
Myristic acid (C14:0) 1.65+0.07° 1.43+0.13° 1.45+0.14°
Palmitic acid (C16:0) 26.32+1.10"° 25.81+047"° 26.03+0.82"°
Stearic acid (C18:0) 14.11+0.50™° 14.46+0.89"° 14.40+0.93"°

Arachidic acid (C20:0) 0.20+0.01° 0.23+0.03° 0.22+0.03%

Total SFA 4228+1.33W° 41944123\ 42.10+1.60N°
Palmitoleic acid (C16:1n7) 3.69+0.42° 3.24+0.46° 3.50+0.42%°
Oleic acid (C18:1n9) 39.98+1.31N° 39.22+0.96"° 4044+1.61N°

Linoleic (C18:2n6)

10.29+1.76"°

11.33+0.98"°

10.16+2.16"°

Alpha-linolenic acid (C18:3n3) 0.39+0.03"° 0.39+0.02M° 0.37+0.07™°
Eicosenoic acid (C20:1n9) 0.79+0.04"° 0.85+0.08"° 0.83+0.07™°
Eicosadienoic acid (C20:2) 0.36+0.05"° 0.37+0.03"° 0.34+0.05"°

Dihomo-gamma-linolenic acid (C21:3n6) 0.30+0.05° 0.37+0.04° 0.28+0.08°
Lignoceric acid (C24:0) 1.92+0.47"° 2.29+0.41M 1.98+0.67"°

Total USFA 57.72+1.33"° 58.06+1.23"° 57.90+1.60"°
MFUA/SFA 1.05+0.04N° 1.03+0.05"° 1.06+0.04N°
PUFA/SFA 0.31+0.06N° 0.35+0.04N° 0.31+0.08N°

Means+SD, P<0.05

SFA, Saturated Fatty acid; USFA, Unsaturated fatty acid: MUFA, Monounsaturated fatty acid; PUFA, Polyunsaturatd fatty acid

=80 A B BAD A7 zaA R
[e)

% Myristic acide] 7

45 ®Re|l7by 5

[e] ]— =
7FetA] &2 dEx2ToA FYHoE =4 BAFHSSH, Arachidic acide R E7HE Prﬂ‘} <
2% H7V3F 2T2Mo| A Fo)H o2 =2 &S e S, EX A 74F F Palmitoleic acid
v EBEYE BAES HUMSHA ¥ diExFolA fFYFHeE =4 E4EHeH,
Dihomo-gamma-linolenic acid= E.2|7}g F4HES 2% H7Eg 2T2Moll A frefd o= 2 3§
F2 et U A A4 e s 279 A3 FYA] 2Hol7t gl

rlo
)

Q@ =59 4tz &4

RS HabEe] Fo7F 259 A4t @A rA = %S HUEsh] Y3 =S
DPPH$} ABTS &tz &A% H7IE A3t tiz9 A
gt

- kst A48 Wrtelr] gkl ElE E5 AR 5 gl SR/
1587 323 oS 3,000 rpmell A 1027+ ¥
2 o73}1, hexanel & AWS 33 A AT the A /\l 582 ARRIL

>
A
i)
g_?L'
ox
ol 0
O
rulo
=
=y
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@ DPPH =itz &A% H7}t

- DPPH 2tz 274% 2L A7)oA %3 A&
-2-picrylhydrazyD 190 xLE& &3 3le] AollA 3087 ¥H-gA12 F 517 nmoll M §2E=E =
A% 72t =98 A=9 DPPH &tz £A %S ofele] 2 o2 Atete] Mgz Jepd.

B H7tRel g3E

2|2 AHSO = (1- 5
DPPH 2tLC| 1S (%) (1 SXa] Sio] Bag

)x100

¥ 76, Rty HAbEe 9993 =59 DPPH 2o 2 &%

Sample DPPH radical scavenging activity (%)
2TOM 35.78+2.97°
2T2M 35.68+3.84°
2T4M 39.42+4.64°

Means+SD, P<0.05

Farsh B4 BrhsHE PP ol 7447} or), DPPH ehHZ £A4% Brke A43els
=40 Ag3hE YU o, DPPHE Had 94 Suae 2 Bdoln b Afsog
3 Agstel AT BEAS VED 9o FAE V)5S TP BAT T o gol
Al WAEE 21e w4 Pstel P BHS A PE.

- =%o] DPPH 2007 275 B7he A7} 35.68 ~ 30.42% FF0.2 EAEom nestg
BAEE 4% B TIMAA Fo20E Ee B4 Uehlo] Belbd R4ES Foid
Ego 4 Gatshisol $EkA Lhehd,

@ ABTS &tz 275 7}
- ABTS &2 7 mM ABTS(2,2° -azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)g} 2.45 mM

potassium persulfateS Ao A 16A17F B¢ WH3 A A ABTS o] &S A7 3 A2 A
734 nmol A 3 =7} 0.80+£0.027F =5 =A3H ABTS &tz AA® A4S 4 55 F

- "l
=E 10 pLo ABTS €< 190 L& &33t A204 6% & "H-gAIZ1 F 734 nmol A
FYEE 54T 2 AR ABTS S £A%E otele] 402 A4stel ML ST ek,
NE #7t7o 8ZE
Xz 7o 5YE

ABTS 2tC|ZE £H&5%) = (1- )% 100
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77 Bty HatEs 9% =59 ABTS #guZd £7%

Sample ABTS radical scavenging activity (%)
2T0M 88.10+2.18™
2T2M 88.53+2.27"°
2TAM 84.05+9.32"

Means+SD, P<0.05

- ABTS assay+ potassium persulfate}2] wH-g-© 2 A4 ¥ peroxide radical A4 4 TS7} Ak
54 BAo] oa) AANUA FEMo] BAHE AL o Lild FrlEE PWOE =59
ABTS 2tz 2A 52 H7IgE 23} 84.05 ~ 88.53% o2 BE Al57| 7 Pﬁ Al l"f:’iiﬂoi
tz=ToF Mgl FolZQl 2ol S YEHA 3%+

@® =59 54 B4

cFEAA BREvby FAbE 597 E59 - vAE 9Fe BA6] At =5 T4
o] pH, 78 2%, SEF4%, 54, A4S Frista, d5d 5 g 7|Ex BJI7HE 53
gt
@ pH

cAolRlE BEY 25 p —t— FAol 77k, B —?F A4 sl Fzrgof ofal H4iko] F2 H
of 59 pH7F A A3 AT ARS 24413 el & ﬂ% pH+ tlo]/ pHE| A3t7F Lot
A e 1ASE FOo =, pH 7k AAVE o' §H EAdo] Hras & F glov, B2 &=
g 3std WAUESH #HE §2 54 215 53 pH #tol tE $2 EAY U AA
7t e AR WA §d EAS v g1 ARHoE Hrlstr] 9ot (HHHOE AL
|51 = AxY

5 goll &7/ 15 mLE 7}&ko vortex mixer2 15 min 213+ &, 3,000 rpm
|22 g YA RS A5 NS whatman No. 1 paper filter2 o 33+ t}g o

Sample pH
2TOM 5.71+0.10™
2T2M 5.70+0.17™
2T4M 5.73+0.28™

Means+SD, P<0.05

- E59 pHE B3 A3 570 ~ 5.73 FFEo2 EA oW, BHyrtE FLAaEo) HIl /5



ol

g o 714

)
A

T
ﬂ,ﬂ

Aol <3
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AR RAS

Fel F=nl %)

S

1
743 0rip los)S =% AL 2 X 2 X 2cm 7|2 A

—

}32, whatman No. 1 paper filter $Jol &8 %

S|

£

F =

file)
<

stod A

- 7+ 72 (Cooking loss)<

SEE

stod A

i

Cooking loss(%)

30.73+3.07™°

28.16+3.38™

28.59+3.19"

Drip loss(%)

431+1.71M

4.40+1.13N

4.25+0.79"°

Sample

2TOM

2T2M

2T4M

Means+SD, P<0.05, unit : %

=29 A7}
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&S T

I 4.25 ~ 4.40% TFOE A EHASH, Bvt

ATl A ofgE

& Arte

b Az Belby RaE
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PH ol me} thsll Uehts Ao del
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nze)
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¥
Hin

| =
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%
AZAFE o] 4.

#oez F&HY, HAa7] e
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KN
| .
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Fed &7

S|

Faz, 40 X 4.0 X 1.0 cmZ A4

S

, o = AA

1301-

K
Hjo
o)

Hlo
ol
T
i
=
off
o}

)

FAI(CM-350d, KONICA,

X

o)
B

o

k<1
=

MINOLTA)Z W =(CIE L*), AM=(CE a*), M =(CEE b")&E =4

L*gk2 99.03, a*gk2 -0.19, b*

Kol
.

-0.29%

e
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% 80, ReE7bE RAES TP Ef0) A%

L* a* b*
Sample
P (lightness) (redness) (yellowness)
2TOM 55.96+2.05N° 4.50+1.00M 12.21+1.39"°
2T2M 54.67+2.90N° 3.74+0.84N° 11.42+0.69"°
2T4M 56.04+6.05N° 3.73+0.83N° 11.49+1.78N°

Means+SD, P<0.05

@ =24

AL =50 FHA& Fristed o 283 @5 T shuolH, 579 242 &nA
So] =59 utS HristEd Fa3 712 A =59 Aogy g2 griste] o
ZrH Ao 224 545 vagh

=59 2A4E2 A5 7tEFo2 TRty FUbek s A 24w B #HHA 7t

2, AZ, ol5 77} 40x15%5 mm=zZ AE AlFo| i34 rheometer(compac-10011, Sun
Scientific Co., Japan)E ©|-&ste] A& SAT o] o A2 Hehe Zd(angle adapter
10¥)& o] &3} table speed 120 mm/min, load cellMax) 10 kge] Z7olA =43 714982
ZAH B4 Hrte =59 sANH 29s AAS L 25 FER FHlet AES =5 F
= B ol 303 7HE3 F 3083 A20A Was & ZAF B FAHA THE,
= o Aty g

4, $3A, A4,

’

E SA ojuf A" AHSH T 2HA S8, A, @Y
A& Herd-8(round adapter 25¥1)S o] 8314 table speed 120 mm/min, load cell(Max) 2
kge| =2 FA3

3 8L HeErby FAles Fo9% =5 AdY

Sample Shear force (kg/cm?)
2TOM 5.67+2.40M
2T2M 5.71+2.54N°
2T4M 491+1.47"°

Means+SE, P<0.05

- A= (Shear force)2 - ZdS o] &3l AoslHA 1715 AE W Zosk 3o A7|&
UElY & AEZE 117|9 A% AEE HeH oz AT F Qe 2F SHHY. Re7ky §
AR Foo] 97 Ao ATGEHS F 8loA HE v S 2TOMY HAuE e 567



kg/Cm2 o|1, 2T2M<& 5.71 kg/cm2 2TAM-& 4.91 1<g/cm2 2 BAFQom OF 7ho oAl
ZFol7F YERUA] &%=, 7FESHA €2 HA VY AdEE HUlete AL =42 A8 HA
Te B 5 sAAGAAA dojys FAAAAESY Wt 240 ALA Bt E =718 HESH
= A FO| A qF B AP A 5o AdeE S {Fon| g Zpolrt YERYA] ghof BE|lvly FAHE
o] o7 A5 B = TS AR Fe o7 AlsdE
82. RE|7}hg BAbES F99% =5UIES)Y =34 EA
- | Shear force Hardness Springness | Cohesiveness | Gumminess Brittleness
ampie
P (kg/emd) (kg/cm?) (%) (%) (kg) (kg)
2TOM | 14.24+4.52N5 | 30.72+8.34N5 | 92.54+3.34™ | 85.76+1.58N° | 53.50+24.33N° | 4.94+2.21™
2T2M | 11.74+£571N5 | 27.13+11.00M | 93.20+6.89"° | 87.90+3.88"° | 33.95+25.31N | 3.22+2.39N
2T4M | 11.14+£3.99 | 26.10+8.01N° | 94.67+3.21N° | 86.26+2.40N | 44.16+22.97™° | 4.19+2.18"°
Means+SE, P<0.05
7159 Ad"EES HUisk Ady= % 820 Yeld. JME K9 Ad=EHe 2T4MA A 11.14
kg/cm?®2 EAFo] ¢zt e kS YERAA T fol 2l 2tol= QIS ERES WAL
o 33 3-& YeR = 7 =(Hardness), Al&F2 FEHIE FA4s= F2F 2 283 IS
Uel = 3% Ad(Cohesiveness), Al &2 H-ZHE 3 71gk & A7 Ado] & AAA o
A BAstE A2S JeEld e €28 A (Springness), AlES R4EdH o3 38 Y E I

fﬂ*&‘(Brittleness)iﬂr AES A Heg My BWes U=
(Gumminess) =5 iz g F7tol] G20l 2o]= JehA &9

o] o
e

H5H 7t
- FEAA BEvtE
7 Bl @
A At &5
% 1cm =719

ry
= L= N
X

of o o I

A A5 A X]zfg?:]- FdE 1299
AAEPoH, 2 dEHE 74 AxWo g Briak(l=m<$ 1}

A 298 Yo B , =
14=2%, TS 5

=3}
A4 3 olo WES (o1 CI=Ad °=
Sample A 2t (O] B &4 IsE
2TOM | 5.90+0.74™ | 5.10+0.74™° | 5.00+0.82"° | 5.20+1.14™° | 4.50+1.27"5 | 4.70+0.82° | 5.00+1.15M | 5.50+0.85°
2T2M | 5.90+0.88"° | 5.20+0.63"° | 5.00+0.67"° | 5.30+0.82"° | 5.20+0.79"° | 4.70+0.67° | 5.20+1.14"° | 5.70+0.82%
2T4M | 6.10+0.74™° | 5.40+0.70N° | 5.60+0.70N° | 5.60+0.70N | 5.40+0.70"° | 5.60+0.52® | 5.70+1.16"° | 6.30+0.48?

Means£SD, P<0.05
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T
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file)
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o ar
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Fod

S

20 day

8171 )

5.67+0.29N°
[e)

5.70+0.18N°
5.77+0.12N°

2 37}

=T H e Tre] Fo

15 day

=

T

5.65+0.08N°
5.80+0.14"°
5.73+0.25N°

ted &7] <}

<

10 day
5.79+0.15N°
5.80+0.36N°

5.67+0.10N°
A3 A% 717k w
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=52 A&7 pH

5 day

1

°
yul

5.75+0.17"°

5.72+0.11N°
5.84+0.16N°

=

40 X 40 x 1.0 cmzZ A4

=

=

0 day
5.71+0.10™
5.70+0.17N°
5.73+0.28M

23 A=

Sample
2T0OM
2T2M
2T4M

Means+SE, P<0.05



#® 85 HE7ty BAES 59 B89 AAV|E A
Sample 0 day 5 day 10 day 15 day 20 day

2TOM 55.96+2.05N° 56.15+3.07N° 56.46+2.51N 57.42+2.87N° 57.78+3.41N
L 2T2M 54.67+2.90M° 55.12+3.51"° 54.86+1.90"° 55.40+3.62™° 56.46+2.35"°
2T4M 56.04+6.05M° 57.22+1.99N° 56.23+3.31N° 57.91+3.12N 57.69+4.65N°
2TOM 4.50+1.00™ 3.49+0.92™ 463+0.73" 5.11+1.57™ 5.74+0.65™°
a 2T2M 3.74+0.84N° 3.25+1.05™ 4.38+0.54" 422+0.68"° 5.18+1.05M
2T4M 3.73£0.83™ 3.19+0.61M 451+1.03" 4.07+1.09"° 5.26+0.72N°
2TOM 12.21+1.39" 11.68+0.94"° 12.60+1.04"° 12.70+0.84"° 13.55+1.14N
b 2T2M 11.42+0.69N° 11.08+0.58"° 11.72+1.17" 11.97+1.29N 12.60+1.60°
2T4M 11.49+1.78N° 11.61+0.69"° 11.66+1.52" 12.04+0.75N° 12.59+1.39"

CE% BAY MRS A% 776 weh BAG A3 A7) BE taTeh ATk &
9 HQl o)z} hEREA ekgke

A 94k =& Thiobarbituric acid reactive substances (TBARS)+= (Zeb, Ullah,2016) ®H S 4
Aste] EASIA 5. ZA 22 Jﬂﬂ 54 1 g€ 50% acetic acid, glacial 5 mL, BHT 50 xLE ¥
]_

'y & 3000rpmoll A 1083 A EE 3F 5. 45d 1 mLE At 4 mM TBA 1 mL
E 7k 90T & F=olA 1/\]J 71gs & Ao Wz & 53inmolA] EREE =
Aot th Aol ok} ALk

.

TBARS(mg of malonaldehyde | kg tissue) = absorbance at 531nm X 5.88

3 86. Rty FAtEe Fo% =50 ARVIE Al s

Sample 0 day 5 day 10 day 15 day 20 day
2T0M 0.21+0.02™ 0.39+0.03™ 0.38+0.03™ 0.49+0.02™ 0.80+0.06™°
2T2M 0.20+0.02™ 0.37+0.03™ 0.38+0.03™ 0.51+0.02™ 0.86+0.05™
2T4M 0.20+0.02™° 0.38+0.04™ 0.39+0.03™ 0.52+0.03™ 0.83+0.07™

Means+SE, P<0.05
TBARS #& A#eo 4 AEE Uetlle #Ho=E AW 4hkslo| af LAEHE=
malonaldehyde(MDA)$} thiobarbituric acid 7} ¥F-g-3le] A== H249] A= E =43 3t
o8 7 gol =\ Ao vt gol IPHAse HERE.

CAA A e AR S STk AEE UEhe AoE dHA e ol Aol 4F

slx) o} 1x} A4 =<l hydroperoxide”} 22} APt &= 3l o {74k, st &, A&,
dHE, 7tERYY] 9 A Fol AL APH EF nyE thAer A 28 Eie) 9
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OO

af A== Eall =l o3 Aol
me} =89 TBARS to] Z718t= 4

ot Y

FEOA Bty FAakEe] Fojd e &
A = ;g}

LB AT REFFRAE Folo) ME HAS B WAEE 5L, 59 HE o

54 542 BAE

A A RertERAES 5ot @2 izl vls RErtERatEe] go| AE T
o A IgA, IgG, IgMe] o] &2 FFS eI =R AYE S S/ 7E ZAoE AR
2. A vty %= A4 MSY(Market pig per Sow per Year)= &4+ AR KT}
e AAgor I olfEe AW F dobg A 37 ‘:Oﬂ gk HAME o] BV WEoE &
HA e webA BErtE3RAs goo] mE 1Y SR o HA Y AL FXIA
710, &5 AFY FHoe dFE vAA FotA FE T AALA THAQ] FFS

nE Zo g AR

- e (s

AAA=>

O

D

- B AAA 4

2)

FURAE GHADE A7hE FES BPNRY 23 ESY

ATEE
9% TYRUE CGHDE M AYARE SHES dPoE 288
Jopael Aol 8-S 24

X
AYe Y3t

Z 9059 AduAE SAES Awste] 3480, 2, 4%) 3RrEo T FA

DAES FAES 154 F83 T, ASALT ARl 48T 5 YES 5U3F a2
AsE WY Flshy] Aol YRR B Hobske] Folsha, AR FIE 08:00, 17:000]
2

npx] o, B Aol o]z wol= A=) chromic oxide (Cr07)-& % 7Fsked 08:00
of gttt £ A 4dF< AASHH, 23 =& 24 1043 AFASL =e 5FF
50mlet 2j#H 3t 300mlz 3]st W¥sH A3}

B AY 394 Heg obz 08:000] Azl Wk o] carmineS 0.5% 3 7}ahed, EAYZof A
WA o] s w7hA] &3 =5 AFH I

Ao AT ALR, &, & sample W EH AT IdNAHES A5t AW a3se AT

¢
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H A5 28.0+0.86kg ¢ 2w FE(Yorkshire X Landrace] X Duroc) &4 = 7 9
HEE o] &b o]ux]5 (CRD; completely randomized design)©. 2 1w}z 2 ¥ o]
Ui 2shg AP HAE AW (total collectiom o= P = AT AP F
2+ 7k) ) AFE(0.93 X 1.53 m? o] 0.60m)ol AH§Eon, 2-8-~] (adaptation
37 (collection period) 5Lt &t AT 5L e EAAY] &<
shFol 3 WA FUZE Ao B3 =5 AHEAL, APQAEE € 23] F 11508 &
stRom, god ARFS SAEY FAAUAY Lenjol sidstdtt (HAAS & A 9
=] : 106kcal of MEm/kg bodyweight®™; NRC, 1998). s} = H& (07:00, 19:00) A3 &
stow, B3 Al S 312 o)A Fostdt. A 7t setoll= iAdE 29 =85 BT
AR oH, HidR o & WY ZIFsAH. £ AHAS 29 Al chromic oxideE
0.5% 4ol A3 A& T5 Aol FAFo=N, 4P NAH T8 AHS BFeA 2AsHA
th. Adeola (200D} Rl wet HA] AAAZE #EFE =EE F5 AAAZ e A
7HA 9] & SR Y AFE B2 A Huo Fol 20C oA 24 Al 7kA] BAsER oM,
A A- & Adz7]A 60C ol 72412 T dxg T YA 7)(wiley mil)E o] &3te] &
Attt AHE v dEYot 4R WA f18) 10% H.SO4 50mls w7l -0
Zgt~E 5o vjd AFH d9om, glass woolS Edte] o] EEE Ay Y vixd

fo o it rlo #

A o b oafr

4,000ml=Z g% 3 100 mlE& AEE A FHSE -20C oA BASE & B4 Ao AEE&
IS 4ol BASA AR, ¥ 9 ko JUAE (AE, 299, =AY 3 =3

AOAC (19908 ol wet &4t aL, Yd4 £3h&2 FATY] A o] &= A

E87. SAE AR U By o) iR 28 AU SAEY dUdh 2380 nAE Y

Treatment®

Criteria 70 3 e SEM3 P-value
Nutrient digestibility, %

Dry matter 93.78° 92.91% 92.05° 0.376 0.03
Crude protein 87.50 88.34 87.34 0.511 0.70
Crude ash 82.17° 79.68%° 77.27° 0.968 0.04
Crude fat 89.69° 88.30° 75.94° 2.506 0.01
Nitrogen retention, g/d

N intake 23.29 26.33 25.85 0.472 -
Fecal N 2.91 3.07 3.27 0.133 0.54
Urinary N 0.35° 0.34° 0.22° 0.023 0.03
Total N excretion 3.26 3.41 3.49 0.122 0.72
N retention* 20.03° 22.92° 22.36° 0.488 <0.01
N retention, %° 86.00 87.04 86.48 0.458 0.68

! Least squares means for 3 pigs per treatment. Initial BW : 28.0+0.86kg

2 TO: Basal diet, T3: Basal diet + Cassava residue 3%, T6 : Basal diet + Cassava residue 6%
% Standard error of mean.

* N retention=N intake - Fecal N - Urinary N

> N retention (%) = N retention / N intake x 100
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 FPARRELS 3% H7be T3 A el thaETe] 4B 458 Masge W, FAHOD 9
A9l ol VhehbA] ghg. kAT ZhAbS 6% H7HEE T6 A el ok ha T AE 458
2w W, T6 Ael 7o AF Ashgo] foHow Fasts 2O Uehd,

 FRARERERS 3% KR T3 Ao thETe] 3% B =AY 25182 nHEL W, A
Hog §o12Ql Aholi VEA &g, S Akl 6% 748 T6 Al 79} o =)
284 8 =AY A5 Aastge W, 238 8 20 28] folHoR gas
t Qo e

 FRAbubebg 3 A7he T3 A ) T} hAbulabe 6% A7hE T6 Ml 7ol Aa F4 &S was)
He W, FAHOE 22 Aol el ¥g. AW rbutE 3% AR T3 A

T, AAEbEE 6% 748 T6 Ao T 2T AaEH &S st o, T35} T6 4 e

Fo) ArFHEo] FHOR B HOE Ve,

QAd =

SHAAA HAHE FYRLE BIATFABE AT AYARE SYES Ho=
o o

- % 9% AALAT FHES AUt 33 INBOT FA

- UAES SHES 1R 588 F, AR AR H$T 5 IS 590 ofu]
NG FYRAET B AoV Folsha, ARFIE 0800,
k<]

- QRAFE S nR 3, B A SojZ wjol= AFEol chromic oxide (Cr:07)S A7}l 08:00
of Fogth E A& 445 AAEHH, 3 =5 2% 1043 AFASL =e 5FF
50mlgt =} 3 sl 300mlE 3] A8l W5 ® AT

- B AY 394 FHE=g o 08:000] AFEo wHzEA) o] carmineg 0.5% F71she], B Al Zol A
kA o] U UHU}X] 23 =& A FHso

- Ago ALE3 AR, B, & sample2 WER A T Uk %!

ol

tol A &8keS At

A

o
=

Mo

= =

@t}
3 BAGE
- GPa 238C1FB)S AN A3l AR, B, kol St IR B
O Hel7bgRarse A7he FES QPR £585H
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388 SAE AR W BertaabEe AP SAEY UL &8s A I
L Treatment? .
Criteria CON 2 V2 SEM P-value
Nutrient digestibility, %
Dry matter 91.87 93.10 90.60 0.632 0.36
Crude protein 89.19 90.09 87.82 0.792 0.47
Crude ash 72.51 76.90 69.73 2.471 0.61
Crude fat 84.38 88.16 82.95 1.001 0.34
Nitrogen retention, g/d
N intake 27.97 27.14 26.72 0.183 -
Fecal N 3.02 2.69 3.25 0.212 0.58
Urinary N 1.56 1.63 1.73 0.051 0.51
Total N excretion 4.58 4.32 4.98 0.122 0.56
N retention’ 23.38 22.82 21.74 0.333 0.11
N retention, %’ 83.60 84.10 81.36 0.943 0.48

Least squares means for 3 pigs per treatment. Initial BW: 28.16kg

2CON basal diet, LY2: basal diet + liquid yeast 2%, LY4: basal diet + liquid yeast 4%
3Standard error of mean.

N retention=N intake - Fecal N - Urinary N

°N retention (%) = N retention / N intake x 100

L RYZFFRALES 2% A7HE LY2 AT, BB RS 4% H7He LY4 xmalsa} e
o 7B 2548, 2UNY 258, 23R 238, AT 258 R L2FH &S MNHYS

o, 074]751 2 froldd Aol b}E}Uer . SHAY BEtERAES 2% @7}?‘& LY2 A
o

- B AN MY BRE SYPAE RFERAE, BANAAE, RAFL $)S ol &
stel 542l 3MBO R AYARE FHES UYOE JUYio AWl EEL 54

2) AT
- % 15%9 AUTAF FAES ABshe] 5 B FA

S OB SHES 1R 88 F, ALY AR A8 5 YRR 5U ke ou]al

A7 sdFAES =5 HTkste] g8k, AlRwo = 08:00,

o= 3.

E017 wol= ALEo)| chromic oxide (Cr.0n)< # 71k 08:00

o "1@]5“3}. B2 é 2 495t A, 23 =5 24 1044 ol AHASAL =& 3FFo
50mlgt A} FH sk 300mlE 3] A5l WE5R AT

- B A3 3d4 5 oba 08:000] A=l W7HAe] carmineS 0.5% H7lEHe], B A1 Z o] A
W o] s w7hR] £33 =5 AFH I

- Aol AFETE AR, B, & sampled WEET & IukA
g}

< 45t AW &3tes AL

A
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3) B
- YA &S] EE)S AL A AR, &, =0 EodE FEEE E4
£ 89. SAE HARN It sAFNAES HUEIAS Wl YUE 435S0 vHE G
o Treatment® 5
Criteria o e 13 2 5 SEM P-value
Nutrient digestibility, %
Dry matter 92.43 94.40 92.84 93.61 92.31 0.541 0.934
Crude protein 88.97 91.01 89.05 90.91 88.92 0.782 0.963
Crude ash 75.90 81.10 75.56 80.08 75.28 1.721 0.947
Crude fat 90.00 89.70 84.65 88.87 86.76 1.188 0.862
Nitrogen retention, g/d
N intake 31.03 29.23 28.32 29.56 28.20 0.274 -
Protein out 21.40 16.42 19.38 16.79 19.58 1.430 0.953
Fecal N 342 2.63 3.10 2.69 3.13 0.229 0.880
Urinary N 0.52 0.72 0.54 0.57 0.73 0.067 0.818
N retention* 87.28 88.54 87.14 88.95 86.29 0.799 0.944
N retention, %° 27.08 25.88 24.68 26.29 24.33 0.350 0.137
} Least squares means for 3 pigs per treatment. Initial BW: 29.31kg
2 T1: basal diet + vitamin 4%, T2: basal diet + powdery yeast 4%, T3: basal diet + liquid yeast
4%, T4: basal diet + pear marc 4%, T5: basal diet + barley saved grain 4%
3 Standard error of mean.
' N retention=N intake - Fecal N - Urinary N
° N retention (%) = N retention / N intake X 100
o FY4& 43S
- FAE A E W AR eR BARE(TD), 78 R(T2), AAa 2 (T3), vl 2F54HT4), &7}
TRAETDE A7 4% H7 et e vl dE 43ts, 290 d 43518, 237 &318, AW
ashgol ] BAACRE oA Aol UBbA %
O sgF4=Eeai4a)s J7Hs F=8 A5 AAL 24
D AFEE
- B gAo AHH HPRAE (Cassava ¥, HY7FFHEAIE)S o] 831, SAl7] o)A
110kg 23 =2AF7AA FAY BA.
2) A7
- FEAR HAS BAACAA B2 20209 12€ Wi FAE A4 B U A ARE 2§
3lo] kg & 550902 AAt
- ARAHTE RE A4 SYs 2keE 7EOR 9T, FHETUYL H5E A=

st Hat 1109 = A3kt
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3#90. Cassava residue ¢F X |7}y FA=9 H7M7F AAAG vlX= Gk
Cassava residue CENEEREI

Treatment CON T3 T6 T2 T4
Feed cost, won 550 545 537 541 532
Daily feed intake, kg 2 2 2 2 2
Total feed intake (0-110d) 220 220 220 220 220
Feed cost, won/sow
Daily feed cost 1,100 1,090 1,074 1,082 1,064
Total feed cost (0-110d) 121,000 119,900 118,140 119,020 117,040
Difference in total feed cost, won/sow(0-110d) -1,100 -2,860 -1,980 -3,960

o AAX BA

$A7)15E H$7] 714 cassava 3 B 7bE B4

90. o LhehTh. 2 Ael o) ABAA L S50 TS FURAEE oA 4

23l Ao ®E UeEhon, AR E cassava MO 2 A 4§
oko] HH, &3} A 110kgE 7|FO 2 3tHS A9 T3 Jd
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