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HT A7l dig IREY Aol EolXm ol ZsHAEA L A=
< of HAFA i A&EHoZ FA{ Us
AddEeteldt. AF7HA vlo]leitde SHAMEAYoEZREH  ANaxy 2
AejFE g Jiddtn, 94858 FEI fou FFE AEALA diF AAF
el AY BRI WA HAFAEALAAN MELE aALES A
s Futo]loitqde]l FEE @A HAUT sgutele e AFAEAY]
FAZE 55T 87 stoA A o] 4R E HIo] fojstA o}
AT BE A7 FEFHLEZ o]RAA foy AEFTE sl wER
AFANE] AZIE LA HRU 53], GEY FHNEL NG EAJQozRY
AaA g L diF A g dde] siddle s Gulele APE
HAA e S F8F g8 gt
whia 7]eL& 1829d Tomas Graham®] phosphoric acid®t 3IHE S 9
THED FoA ZIAG AA Fike #F AT Hxolw, 1 F 1850W
colloidion®& &% FAHF4 (dialysis)ol #§ AF7F AIZHUAG[]. EA g
HokollA Az Qe He 19609 JigE wgez I FFdAE
Aegado]l 9l cellulose acetate ¥4 WFEHoZ TAHAE A7|FA 23]
Ao 4], GAFH[E] 2 oG ut[6]e] rh. E3] Loeb9t Sourirajan[5]o]
Mg wdgARe Az AEe FEY ed oid FEIH Az
HRon, Hdomme 19683 AWFo Azd, Fgdzwre  1971d
2]z 3]l (cheese whey)e] e, FaFTHe 19799 EulE #AF9o FZHo



g8 oFE[, HaAY tas, ALdel AH, ZEH e AL 2
39 L 2R AF2AY AAF 5o BY A7 BLEA AU,

g Erlee ¥ glo] 2] sssmz Fused o@ T
gogee 429 AHE MY $ AW, AUNY Laue AR £
glom, 7H9e A ¥omz LEWsY pHel o BA9 AZFH HEE
4 9tk =@, HARE Beste 2@ Fho AN} sbsa, 3RAA 2
Bage]l BEE BY olud AEH §77 o5t He ddez ¢4 @
&4 z3o] shEstthe FPol UATHBSL
o e BEe Aoz Asd % BYvEe AFAY Boply 3
del g9 dud, AUF A g4 $o FRAANA ¥4, FFAH &
WA B0], GEse FALLE, AY D kAFEe HFH TR,
A5 RAL], A 2 oRe PLY6], SeeudY gd B (1)
AANLY 308 So A8Hn Uk #8 He o] Bel FHI
24304 42 AANY + g BV oY W4T YEGoT ¥E 249
AR, AL BEA Y FH), A 542 SAE FEHD Aok

&9 e dge 3¢ 2HRAY E8H=d T ALHAAT
Hooe By WgrE 2NN T R$Y) FNE AR 4 E
TAHANANA 21 £A9 F1AE BN £BAA FoPAL FAT A=
WAA 44EE Bt QFr muHn JAH2] HT I % 2409
At otel | o mobdel W LEAWNEIE g #AE
AR BRE 2 4 el =[B2], LYFBHR] L A A S
A g 27t A5EA HRew, 2 9%E A8t o) el itk
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gide TR/ €3, Eih9 A4y AAMdd wg gIFE J1vg M2
Heol=g AAY £ Utk Heol=s d¥d 2o AgFFAHe] 5T,
53 AEAR HEtol= Fuld J4d, EAQNE, =z uAEY uix] F
ol &g}t EJ FAH EFE Heolme JUYAYVITAH EFHEAN FgdE7]
AE, fFolef, A39F 224 F 5o o] &H JYrHe].

guigel V)5 MAE AT EAFH Jteidd 3¢ AdTEE casein(¥],
bovine serum albumin[3!], peanut flour 7}IFEHE S A=Z[62] Fo] Yo,

Fowmde A A dEidE dSudd JMeREAE  AR[BH]
THAy FEAY &F2FH F£4 E 7B, AAHdHAd steEEY
Ve A #E AT Feol BuHel . g By
324 (batch)o.2 @A NFEHEL AXY AFEZ F47F Bo] 2nHHY
ol A4y §&o A Hz vk webd %3 ZANEIIE ZFA
BFFANSIE o] E3H BELE ATHANA ARE F An dEFH Z2F0]
7bs3te) A9 dHE 1ET & Uk

olgidt HAAREIVE o]&3td ofF FH dHIZREH ArlieA
Helol=o] FAe] #F AFZE FoqFd wEIVE o) E&F ojHAdY
A4 QAR AL 39A FutEE ol8F oFAzEYy dASFH
bR HAH3 FAMLM] R AAdRvs NEM4], FYHHue AL
) Fframe B ZteEEAHES] Ax F 7154 AAR0], AT wEIIE
o]-&3l fish protein concentrate (FPC)2l 71%E3[42] To] Baxo gtk

E3], A3 W[40]L Aoy &% Agd e 394 HukEr] (Fig. DelA
a2 st B4 kDa, 5 kDa 2 10 kDa)d] @& 7H423E8
Azslgor, old §4 mg? 7HFEHEY BAFL I E2 ) vlE 1%, 2%
92 3x whykgrlelA ztzb 5e), 8¢ 2 10w FUtstAtin Husgoh =@
AMzd HeEHAEY 7S AES ZHB] T2EFFET 3% I EHE]
AR wgn, s, ¥EA 2 TUEiEA, 434 2 FSdAA e 7 dAdE
o7k A9 giNen, 55L& AHpH F9dAM oz A 4, o5 Z
GAd R EY PS84 € FnEPAHMIE G4 22 2 3%
Tt EAAM 7 A YElen, EHAA AAHE T3t oAt MEE
g% A3, 23 tERAE T #Asd HEpol=9] oimiil MES
Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly, 33 7ZIE&dE fd9
dud¥et FEelol=v  Gly-Leu-Pro 2 Gly-Leu-Mete2 IR 771X ¢
oA A2 A 9] o] & FHEAE AAE vt QU
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Fig. 1. Schematic diagram of the recycle three-step membrane reactor for the

production and separation of enzymatic fish skin gelatin hydrolysates.

TI : temperature indicator, PI : pressure indicator, FI : flow indicator,
P1 : recycling pump, P2 : feed pump, P3 : NaOH pump, PCV :

pressure control valve, pHIC : pH indicator controller, FSEH :

step enzymatic hydrolysate, SSEH : second step enzymatic hydrolysate,

TSEH : third step enzymatic hydrolysate
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ZEN T2 22 /71 2 G4 R 2 3 2L 77143 SIEn. )
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Fig. 2. Schematic diagram of the ultrafiltration reactor system used for

continuous production of chitooligosaccharides.
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A FZE F g Aol JdoH, FAE S HHE ot i
A JEge et o 0-34], 0-6AZ Urolxn, Ao tiAA
A MZ ZEAFL gick wetA 0-34 06419 AW FHL2NYH HHT
a7t URE oJEL AWM HAAHCZ dAEY] wiol 0-349 0-6419
AWAE 78 AA AF sk o

T Aol N33 2 A2HES HoZe W xS FHLE 0-3
A Aurate]l dHA gl AaHI lon, ol 0-3A49 tAFAC 2A&3E
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Fig. 3. Schematic diagram of the emulsification membrane for
continuous production of emulsion and ultrafiltration membrane

reactor system for hydrolysis of fish oil by lipase.
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EPA % DHA® ¢E& ®olAY d&HE Rive&S AlF ¢ A (Fig. 3).
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Aok BgFe] 2L SYAYY HHFE 5~10%2 HA stHE o THESL
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Fig. 4. Schematic diagram of enzymatic membrane reactor for

continuous production of soluble calcium from fish bone.
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debE  2A el M¥E slgeln gem, I AMAE dyes
S4MBAdel WA FUIARN AFYSAYAM AP 2AE
Agstrl g AT BEAA olFiAn Uk §¥ T HIYEALE
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