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Mo

A3 A5 (%)

AR g% DDGO DDG2 DDG3 F
Zohig 54.7 54.5 51.2
A 10.8 11.4 11.9
3 10.6 9.9 9.7
N-free extract 24.1 24.8 27.4
Essential amino acid composition (% in protein)

Arg 6.0 6.3 6.1 6.5
His 4.6 4.6 4.3 4.5
Ile 4.0 4.1 4.0 4.2
Leu 8.3 8.3 8.9 8.2
Lys 7.5 7.2 6.7 7.0
Met+Cys 4.0 3.9 4.0 4.0
Phe+Tyr 7.3 7.4 7.6 7.4
Thr 4.7 4.7 4.7 4.8
Val 4.8 5.0 4.9 5.1

271 & 39 988 # EFStAL, FA

e} T )
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oX,
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AHZE ARt F=33 ).
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T3k, opmake AlEE 6N HCIZ 110C MEwf~(sand bath) AellA 24A17F 7haist &, ¢t F53kaL,
Automatic amino acid analyzer (L-8800, Hitachi, Column : Ion exchange, Injection Pump : Pressure 0-
19.6Mpa, Flow Rate 0.05-0.99 ml/min, Column Oven : Electrothermal cooling (30-70C), Reaction Unit
Reaction Column (135°C, 50C), Photometer : Wavelength 570 nm, 440 nm)E A}&3te] 41819},

el Wsts 2Abehy] e A4 A svbey FESE FEeke] dlud FAR o] AYE Imt FAH
& ARgete] Adgole] MR daelAd Adsiglon, A AL 7500rpmell A 1023 DA Felste] o

g < 8l TARE(-70T)sHEA EAslen, JFE 7IES AMESte] F dde fEyoes
Hog Iy 2SS (D-PDHoz EfZaMgess 8 ZYME AAHS ALEste] 247}

SWAAA(ESR)E o83 DPPH 2t z, &4 ehvzd, ats) doz (0h), =34t oz 275 5

(23 4] BEE B T58& 54

A7) AAle] 29 F 39 YEeERE Bz FAikEo] HUbE WAIREE 757 AMSAEE A9 E S]] ® 5, 69
e AT
¥ 5
AEE 9 558
A AL E . - ;
At g Initial wt (g/fish)|Survival (%) e (%)1 SGR (%)2
DDGO 16.0+0.06 94.042.31" 152.5+0.98" 1.3240.01"
DDG1 15.9+0.03 74.7+9.33 138 144.62" | 2440.03"
DDG2 16.040.03 69.3+3.53 133 54 10.87" L 2140.07"
DDG3 16.040.03 65.3410.91 110,14 13..80° L 0540.00"
CF 15.940.03 78.7+1.33 157.3410.68" 1.35+0.06"
T8 = (HF oAAAFTZF-x7] AAAFZ) X 100 /27| AAFTH.
LAz RE = [(In (A oAES) - In (7] oAEZ)]x100/F0] A%,
X6
Apizol 84
AN EFALE P 3 5
A FE (%) DFI (%) DPI (%) PER (%)
DDGO 114.0+2.21" 0.99+0.03" 0.5440.02" 2.0940.04"
DDG1 102.0+8.81 0.95+0.07 0.5240.04 1.8840.16
DDG2 104.4+6.54 0.99+0.01 0.5440.01 1.9440.12
DDG3 100.7+16.8 0.91+0.06 0.4640.03 1.9840.33
CF 121.4416.9 0.91+0.06 0.50+0.03 2.2240.31

' Zk (mean=*SE of three replications) (P<0.05).
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Bl E (555 R AR ) <100,
X713 5ol YER mie}l o] AES | AlRaS, dUAEAFHES, ddumAdH S 2 uild g 858 A
kol o027 GAATHP>0.05). AESELS BE A3 #9033 Aol yEhux] itk AFE 9 A7
S AWE il e AR 20% FHUF, of® E AR diAl wbd] AR 20% FUF 2 AEALE A"t
dEAEel Gl Aol figleh. SR, ol W auli o4l we 3bE os APTE OET 9 AE
Aw AR felabl dotth, AREE 9 emdase Ul AR Al d3e WA gl wE A
A7 frela Aolzh ERA ekske.
¥ 7
YA dojAle] AdEr] &4
ARAE
DDGO | DDG1 | DDG2 | DDG3 | CF
%4
25 75.44045 73.940.14 75.3+1.33 72.840.02 75.3+1.32
gl 18.4+0.65 17.8+0.29 16.9+0.61 17.3£0.08 17.640.75
}_Zlﬂo]' a ab b b ab
2.8+0.05 3.5+0.06 4.240.32 4.140.61 3.840.15
3] = C al a C a
= 4.140.17 3.440.04" 3.140.35 4.0+0.14" 3.3+0.18
9 opu] e
Arg 6.940.12 6.8+0.03 6.8+0.03 6.840.03 6.94+0.03
His 2.2+40.01 2.140.01 2.140.01 2.140.01 2.240.03
Ile 3.940.06 3.8+0.06 3.840.09 3.940.09 3.8+0.18
Leu 7.740.10 7.5+0.01 7.640.01 7.540.09 7.6+0.17
Lys 8.740.12 8.4+0.03 8.5+0.01 8.440.06 8.4+0.18
Met + Cys 3.940.03 3.940.07 3.940.09 4.040.03 3.940.03
Phe + Tyr 7.240.09 7.1£0.03 7.240.07 7.140.07 7.240.12
Thr 5.140.37 5.0+0.35 5.140.40 5.440.38 5.5+0.43
Val 3.241.33 4.5+0.06 4.5+0.09 4.5+0.07 4.5+0.15
7] T 7ol ERE weh o], WA dolAlel £ W wuld gere v RaE Avle me 9Es v
ol BE ARTR Fo@ Aolsh JehiA ekgkth dolAel AW FS o W sy il vhy »
AHE 20% 2 28% U Ayl wA s R AgFRg F95H kv, dojAle] "brolu gt 2
Qe mE AT FF Aolsh e ekttt
¥ 8
WA Aoy 2
AArs et EASRS GOT (IU/L) e ~H = EglZgAgte] =
(g/dl) (mg/dl) (mg/dl) (mg/dl)
DDGO 2.940.05° 92.341.76" 13.741.20°  |195+10.4" 82.5+1.50"
DDG1 2.740.15" 27.0+5.51 16.3+1.86 152+17.6" 43.0+1.15"
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DDG2 2.840.01° 24.0£5.29 27.0+3.00 169+9.9” 55.3+8.83"

DDG3 2.4+0.14" 31.7+3.53 17.342.60 138+18.4° 35.346.57"

CF 3.040.13° 21.0+1.15 23.046.08  Hopaiy q° 80.7+10.7"
471 E s UERE wish go], Welel mEw W GOT ge mE AuTel et gl Fuwas
o] H# AwE il =y BAME 28% HUF AEA7F MY $e 3 UERggler, iiﬂ HES A A8
HYTI A e g wylY

FEDIEREEYSE S

gz AAEAE %)
DPPH | sastadz | g adzn | zas gz

EERE! a2

DDGO 66.9+0.96" 39.0411.23" 79 6+1.19" 93 5+7.48"

DDGL 62.6+3.24 45.3+12.95 81.7+1.38 30.942.95
DDG2 66.24+1.10 41.1+4.75 82.6+1.07 32.146.00
DDG3 64.7+1.78 4454727 78.943.35 35.842.94
CF 65.340.35 56.5+5.11 72.7+6.93 33.049.47

47) E 9o ek wish o], Wele] pals rlZ, 4 Bl 9@ IS duze Ay PAE T3
b AgTRY vde) R ATl ks Al kAR, WE AW foa7t gl

ool AN  AA ugrel A 4uEg A ste] 2
AR AlgolgAd B AxAd 9GS mx|x] o} dx wEAE wrt
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