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SUMMARY

Korean oyster industry is the largest commertial shellfish
aquaculture with an annual production in excess of 250,000 metric
tons. Eighty percent of annual production are cooked and processed to
oyster canning products. Harvesting season of oyster from aquaculture
farm is limited from December to May. Thus oyster processing plant
is no more operate other season. The objective of this study is
establishment of enzymatic reaction condition for generating oyster
flavoring agent to maximize operation period of oyster plants. Also,
this process generate a large quantity of cooker effluent containing
appreciable amount of soluble organic compounds such as peptides,
amino acids, glycogen, and other organic components. In most
processing plants, the liquid effluents produced during boiling has
been discarded into waterways.

Oyster tissue was hydrolyzed with 2% (w/w) alcalase, neutarse,
protease NP, and Protamix and determined optimum pH, temperature,
and reaction time. Hydrolysis of oyster tissue with Neutrase was
performed effectively at the reaction condition of pH 6-7.5 and at 45°C
for 4 hr. That with Alcalase was done effectively at the reaction
condition of pH 7-85 and at 60°C for 4 hr. The most favorable
reaction temperature for hydrolysis of oyster tissue was 55°C with
Protcase NP and 65°C with Protamix. Glycogen in oyster tissue was
completely hydrolyzed after 1 hr reaction with 0.1% (w/w) of amylase
mixture (a-amylase: glycoamylase=1:10).

The general composition of oyster and concentrated oyster cooker

effluent was moisture 81.1 and 80.3%, total nitrogen 105 and 6.7%,
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glycogen 45 and 2.4%, and ash 2.1 and 8.5%, respectively. 54% of
total nitrogen in the effluent was estimated as free amino acids.
Taurine was comprised to be 27% of the total free amino acids and.
of about 1% of concentrated effleunt. The hydrolysis of the
concentrated cooker effluent was performed effectively at 50°C and 2
hr reaction time with 0.2% Protease NP and 0.1% amylase mixtutre.
With 2 hr reaction, extractable nitrogen increased 2-folds, however,
TMA and total creatinine increased about 20% compared to control.

. With enzymatic hydrolysis of 2 hr at 45°C and pH 7.0, free amino
acids increased 4-fold compared to raw oyster tissue. The level of
taurine was not changed by enzymatic reaction, however, amount of
threonine, valine, methionine, leucine, isoleucine, phenylalanine, lysine,
and histidine increased 5-200 times by reaction with Protease NP.
The composition and level of fatty acids were not affected by
enzymatic reaction.

Total free amino acid content of oyster sauce comprised to be
10,170 mg/100 g, and the content of glutamic acid and glycine was
estimated to be 33.3 and 28.7%, respectively. Other major amino acids
were taurine (680 mg/100 g), lysine (340 mg/100 g), alanine (340
mg/100 g), and leucine (330 mg/100 g), which should be contributed
on the taste of oyster sauce. Inosine (28 mg/100 g) and IMP (22
mg/100 g) were prevalent compounds in nucleic acids and their related
compounds. With the result of taste compound analysis, glutamic acid,
glycine, alanine, and lysine will be primary roll and betaine and IMP
be secondary roll in the taste of oyster sauce.

Mocroorganism were not detected after 90 days storage at room

temperature, 4°C, and 37°C. The quality of oyster sauce such as, color,
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sensory evaluation, and lipid oxidation was not changed after 90 days
storage. An analysis of cooker effluent from oyster processing
industry as falvoring agents bmay provide as economical by-products
to the oyster processing industry. Also, hydrolysates of oyster tissue
with protease aided with amylases is good source for oyster flavoring

agents.
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2 Agstgon, Eave ¥ 4EHES nQPFAE At
o &40 EE4Gste NS FEdtY w3 F& FAAFT
7t wtE 29 frEolnt, Fuj L, FulHR S £
dew 2 Azl wal 10 L 729 pilot scale2 X 2)ste] 23]
AEFS Az 6/EF¢ ARsHEN AF9 4AHY F olgs
A EA4 & B4t FuA Ad sMeA ARE BHSAC

metx 2 47 AlgsEe @ d Bl ad9 amylases o] &
st 2 29N A glycogend] EIHE FAANA 2JFA &
ol Axe FUAHEEY FET FHAIIZ AAHE FHAHEY
olul:x A}, B, peptide ¥ ZF Fu|ZEEF F olgd nFA
o] FuAFE duAse, T3 2 2IADUAS eEHzAS
ARG 2H SASFEYY g3t 1P LY FFE F7HA
A AgEFded £Exdd T FAAFY 4L A% 24
Az=d-E Fdsied Aok
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A 273 A7 Y& 9 ¥4

I AAAFol Fulstn e FL AHAGAA FYsH e,
S ALHELE T4 (ABEESEE) 2 drka4d (Novo ADE
ada FEHELE delast (Novo ADE Y3 Asd 23
o g &%, pH, ¥H&AIZL 71Ad Ul &4F 2 JE=E A
Bty A&223 9 AgFHAd9 JMFEAzAe 2SI
AR E] ARe 2 L #RE AHIsln, £4u% T JES)
ES IAEFVIE AYste FEho BEgAs e ZHugS =
st w3t F& FAAAT. St wE Z9 fEolulxl,
Bol &, FoldEs £438l0 2 Ao we 2adxeE 10 L
T2 pilot scale® A@dte] AF9 AFAH L ol EA
< 43t A Ad sted ARE BAHIA FATIF ROk
HEANY E 479 TAAHY W8 2 wye o5 2o

A 14d 4¥A=s

954 449 109 SAZ2A F FAFAA 42 30 kg I
o o]E& 500 g TFTHR X3 -3B°CoAlAM T2 AFsUA
B A7l AHg-st.

gl AL abE FF4 (B1HL43E, Neutrase-NP) ¥ @iw}
34+ (NovoAlA), Alkalase, Neutrase, Protamix, Flavozyme)& 1
gl FEAEALE Wrkast (NovorlAl, AMG, BAN)E T34
AHg-3t o}

EASY 2 ASFEYL FF4d 2A811 de FFAEF ()
3 mite] AABE Je AHEACREEH 1Y Ee 7)Fuo}
AH-8-8t ¥t}

flr



A 24 439y
1. g R 24

TEE A998z, 299 AL semimicro Kjeldahl
W, SlEe A4y, 9= Mohrg?, glycogend Carroll
59 ¥ wel 2F Q. =AY 100 g9 A=l 100
ml¢] ether§ 7}3t] AFF %33 etherd £3H,FH3 U
AFALE FA7tdAzY ez 293940

2. 7t Ellz09 g4

Y 2L AET T 100°ColA 1087 dA2sly 23 Fq &
5ol A& JHsAol e vAEE AP Ao F Uiy
o A4e sttt 44AA §&o o A2skr) sty
7bs @ sHatofAle] AMG-S T3] st =& pHEY A
A= 2o AR ELE ALY A 500 g2 A%3E)
o Pt E F FFJ FHFE 7HEtn 2 LY B8EAM 150 rpm
o] £x2 aitadA 2239 EHE Fdte, aakgo I
AR L%, pH, AT & 5434 i Jd9 ez
€ AAR3AT. B dFdMY = AL 30 - 70°Celd, pH=E
742 0.2 M sodium citrate (pH 5.0-65), 0.2 M sodium phosphate
(pH 65-85) ¥ 0.2 M sodium carbonate buffer (pH 85-10.0)%
AMgE e H, THEAITEE 6AZ7LA] dAFEYh - o &
&9 Hl&2 02%-4%E dAsYen, 29 7is-Esge AN &
ABEE otmlxite] gk AilAQA MR E A4rsigen,
THEEHEL g 4d 93t AA s

..21...



D’ - Do
5 EHE = ——— x 100 (%)
D” - Do

{714 Dot BlankXol®, D'E dAREAIT Fol AR olvx
Ab Folw, D" 7]-ol &3] I EHHA L YAHHE ot
Ato 2 FAGE gholth wHE-Fol AAHE opn| =S HEGF WHE
THE dAFE FHsH 5F9 20% TCAS 718t duizdg 3
AANZIF AAd d9dz TCA &84 59L& 44 ez
B& sl o]EL semimicro Kjeldahl'§ o2 AAFHFES A FIA
o} Ay ZHHAL 93lY semimicro Kjeldahl®™® Ninhydrin
WA o] o3 oln i HFR G jEEo] eSS AU
1=

3. A5ESF99 dxA3 4d

2 A%FFYL qFe AR glycogend FHF3H7] dE ol
A7l ol A BEggo] dl Bk wetA, AsdS &
AR E A9 a-amylase} glucoamylase®l &89 (1:10, v/v)
o2 HIF F dAdz gARFIES AAT  F
nanofiltration®l] ¢l A= & AsAZch

4. 7t EY Ax 2 293

ANAGAN dAFE WEZAANA pilot scaled] 7HE3N
g Ax37] A%t 10 L €39 ol Lax (2¥ DE A
3t JteREHES wENLH, s $ Y2Ed T 38%9
RYAE A7t B Fo] n2aREAVIZ 108 A

- 22 -



o Eae] EgAY, WEFTA 292 754l e HYESY
AP g ZRkEo] % FulgEe AHE FEF FA oS
TAAZS A BLFAIZ Y

5. YJAAJAEDY AF

# 59 993 Rydersl $8%%& W4ste] HPLCEZA
AFAt. & A8 10 gol 10% WA GgL4E4d 25 mlE
73t WPstEA 1580 #ASE F 4B A 4F Y
2 Rod, FAE FLE Yoz 23 9y AHYsid e
&Y 50 N KOH&9 22 pH 65~682 233 ¥ 44
£2(10,000 rpm, 108)¢ & 4F4 S FddgL4L G0
2 100 ml2 3tHTh. o] F 5CoA o 308 HAF T A2
€ # 3 millipore filter (0.45¢m)2 33 [HPLCEMH
AFaRen, & ANg9 AHFEELL XTEF (SigmaA])
9] retention timed& BlW3IIL HFHE o] &3o Iz P
o2 Adsgn

6. FEolvix=yt B 25 AL FF

Alg 5 ge BRSNS 1% HZdi3E8Y 80 mlE 7H3H4H
A8 S E2A4 100 m2 § £ AAHEF (4,000 rpm,
108)3l o olF 4B FE #H3d Dowex 2x8 (ClI' form,
100-200 mesh) FAZHA FTHAAA DadiE AA}R
#E&d4E& #L, 534 pH 2.2 Li-citrate buffer24 H &
@ AL Frotnx=4 4 FAEAY BHEARE 9L
9, Ultrapac 8 (Li’ form)F ALY & A& LKB-a 3 o}



o4t AFEANAZ BN AFIAYG. d2E ALF
semimicro Kjeldahl'i &2 A F3 P},

flo

7. Trimethylamine oxide (TMAO) 2 Trimethyl-

amine (TMA)9 A F

Hashimoto®®el ek, Alg 10gg AAste] 20% 43
ol EALR A 40 mlIE 7139 homogenizer2 A 15% 7+ myt
233 TA 10% H49solAEANEY 40 miE 7tetd 9
o 28 UHoR FEIF g EE2A 100 mi2 st AAHE
2 (4,000 rpm)3tx, 4EFHAE AAF FHAstod EQdZAY I
Y FFY ether2A F A IAEANE AAT F #ALF
%3t B2A 25 mi2 3o ANEFEFYe= U OF
tubed EJZUY 7)o AlgFE5d 5 ml, $4 formalin 1 ml],
toluene 10 ml, 50% BAZEFEY 3 mlE 7tstn ZHEsHA
803 E€ Y& EFYUEE 05 gBE B F AFTI
toluene® % & A ¥4FA12 ¥ toluenedF 5 mls A HE
AP A o7l 0.02% ALY 5 mlE 7HHo
EFF F 410 nmiAN FI=E FHTA TMAF S AALs
Ao, TMAOE AN&F&Y 5 mi#* 5% FHESIAELE
d 10 mlE 25 ml & EA23d Hszn 10% A dstelE
FE&9S 05 ml 713t 2A17 ¥R & g E}ALTFE
of 3~44& 713t pinkdo] glojd WA HAF F E=
A 25 mlZ 3t TMAFHE FF4ch. st F4H
TMAZ & ®lo] TMAOZF S AAbs o



8. Betaine2] A

Konosu ¢ Kasai®l #3479 wta} FFstd . & Dowex
50W x12 (H' form) #AZ % (0.9%59cm)& A2 F9 2 (0.3
mlxX3)2 A1, 1~5 mlF) 10~20 mge betained -3}
© A& EE EF betainef94E H71¥ ©S 1 N HCIE
¥¥E Zdo] 10 ml/25 min & F fraction collector2 4 10
ml¥ EY3AT. 4 AEHEAAM 2 mI¥E tE AF@A F
3t o 7]9] ammonium reineckate§ & 781 5C9 WA
2ol ¢k 24 W AYF No. 35~424}oldl  betaine
reineckated] A3 Ho] 443t} betaineo] £&2F AF 5
A ANEZE A ¥ rotary evaporator2H #TL, S
ARAIA 2248 Aol ©]& Amberlite 1RA (OH™ form)
FAZE (12x14 cm)ol FZAA prolineg AAS F &
50 mI2 A& FEFYd AL Tl AYF 2 B
2H 25 mlZ Ut 2 FolAM 5 mlE 50 mivlo] A s}
o ice bath9lelA ammonium reineckate® <) 5 mlE buret
o2 LA A HojAHA Jtstn PYRIAAN 3R %X
&t WA E betaine reineckateS 70% oM E Loz
=9 25 ml2 39 525 nmolA 70% ctAE SAg Hzd
22 & FFEE £HL EF betainel 2H HFFMAL
ZHdsto] A 3.

9. Total creatinine9 #A =

Sato$t Fukuyamad] ##®¢ mie}, A8 5 gol 2% A+
Gt EAE RS 20 ml 78tz FASsY E=24 100 ml



2 @ F 4488 (4,00 rpm)dty 45 4L 10 ml Hdo
10012 A3t o] 3 8 mIE FH3lY APHA ¥ 1.0
N 34& H7 F oblE& & of autoclave (121C 15
Ibs)ol A 30&3 Ea At ¥t ¥ m-nitrophenol 3H-E,
0.1 N 71442989 2 ml, 1.0 N 7h4d4eth89d 1 mIE
Ztzr ol 23412 o5 H3d48 (1 ¢/100 mD 4 mlE
7t E@s 10 N /M489 1 mig ¥ Aed
A 1A A F 520 nmel A FRFEE A% eH, BEFE
EAEAN HFAS F4sted FFsidoh

10. 24229 Ax

Y2 AT A4%E € A E §oldA Y
3l 100CAA 1022 A48 (F7] A”E F 108)8 F F
Fe] €S 718ty mt4 . ol gz A £4 1Y
o W3] protease NP 2% (w/w) 2 d-amylase$}
glucoamylése% 1:10 (viv)e 2 E3 EFES 01% (w/w)
€ 713t impeller 150 rpmo 2 IWEAAM FHE JH4
B3l =d (pH; 65, &%; 45T, A7l 2A1ZD)8kol A 71 & &)
o5 122 IS, $534c. g5 ¢ pHE pH
controller2% pH 65 (£02)2 xAsHon, o] L&Y
62 g9l dextrin 27 g, NaCl 5 g, glycine 2.6 g, sodium
succinate 0.2 g ¥ L-glutamic acid 3.0 g& 7}8t 7]
oAl Aldbe] ArstE WA 87198 a-tocopherol 0.2 g& 7}3)
At o1& FZAol e HfE¥d ¥& ©g 121.1TAA 10
B 7hsk, Adstd ZHwg g fEd}Y FL2E Az



Ak, ol W 2429 AxFHFze HIE ¥ 29 2
$} ¥ 39 JE A

11. AZF 2429 FAXAZA AH

1) 349 &3

APHAS 4% wa ZZIAYBYAES A3}
oq 4FFE A

2) TBA% 2 A E7 53

TBA#2 A& 2 g& AASH Tarladgis 59 5
NE5Y%22 Pgsigen, FuEHL AOAC‘%’}”)W a} 2}
st A

3) Y=z =34

AMA (AAEE : Model ND-1001DP)E  A}-§3} <
AFS L (BE), agt (3YE), byt (FME) & AER (&
HE)E 3540

4) BFAA

Zt AlgER %, 7] € A Sl d3EE 24
1 10909 panel memberE T4 108AFHYez Hr}
g F olg HaadR@AYso B FARFZ L 4A
st



A 3F A7AEe] Ad 2 uF
A13d A2 R A5 AR

42 9 2 A4S0 YHHEL BHY AAE E 49
BT A2 Be £EL 811%, vude 1054, AdD NE
£ 205 21 FAIAL 454%2 veEth AsEEde S
FES 80.27%, @ AL 6.69%, AAL 0.1%, LS 848% 219
Fa2AL 242%h A4FE5Y ¥L JEYFL 15 S
9= WRold, 427 F A455EAFoE U vy g2
& ¥HHL Yomz 2 FuA ALE AV 2HY 4R E
AsiM euArdEss FALHaLY WA/} aFU

ki

A 2Ad tEEixae 3
1. BA2FE 2 gAIZF =3

RAZ 250 g& 100°CoIA 1087 A48 F 539 2548 7}
sto] @A 387 vty st ABHE alcalaseS 7]Ao) st
0.05-4%& 7}ste] 2429 pHY pH 589 45°CollA 2229 7}
$238 fEstdt. 27 3¢ Yt vk ol 1A tato]
1%9] EASE 7AAE By s5Rast FH5A Yolton,
2-4%9) A2 9ste] Fzte] sHEEH S Il ol
o}

71del HE AAFSAYT SYS AN 71AFe st
of 29%9] EAE 7Hste] WLATY BE 2 27¢ RHYEE =
A% AH Bg 247 AAE wuAy Bast 2oy w
% 242t F REE wuAde EE: A Wy JeiA 9



*kth (29 4).

£ Agd A8 F 2 Foe o 454%9 FdIAo] FH
Hol gleng JARNELE o]83td ZEIAL Brgez
A AR EEFE MYt EAd oln g fqER A&l
Y3 2 ALAFES YHANALEN F PR E AF
Al glenzg FuldEe FFEAY FE FVHAN A
d-amylase$} glucoamylased] &AL A z3lo] SeIAL £3)
g =3tk duldgel ostd F9o FIAd Ead sk
o] a-amylase’} glucoamylasedl] B]&}e] oF 108} 7}eF Aol =4t
L o2 a-amylase$} glucoamylase® 1:1022 EFAA amylase
EFAE Azt Y 544 B bl Zol F 2Fd s}
o 0.1%9 amylase E&Y& 78t FYIAY B8 =T 2
I g 1A A diREe ZE Aol B en, vhg 14
T Fole HgATY Aol tiEo] ¥HEALEY F77F ey
2 &gkt

2. 2 B3E ¥ pH 2 &x =7

Al REE Novo AMAl neutraseS AME-8te] ukg- pH ¥ ¥kg-&
=d BE 2 2Hade EHFEE Anson YV st A
STt ¥ A AMSE BAFLe v1dd) tdte 2%E AHEEA
o, ¥ % 45°ColA pH 45 - 90 9949 pHel g3 =
zAgNFe Bz 29 69 vElG uiel 2ok a@6A UE
woulel Zo] A52e AL JMgEEE pH 5.7-7.09 Gl
A Ee HEE AUz JdUemz 2237 a9 pHE
neutrase®] ¥ TAYH = gUoh welM neutrase®: &
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HARNELE AT 73S, pHE ZASY] H3td 43RS
A ot §iol dEel 223A 9 JsEHE AT HTBH &
AA2 wagdch 233 pH 700049 =4 @& 4= A
= 29 79 vebd uiel Zo| neutrasex 45°CAlA M =&
A=g vegun glenzg F AAYuA MLE A3t neutrase
E AHgEe 2 zAQUAS BHAE F¢ 22FAAY pH
45°Col A 2A17F B2t9) 71588 E f=gozy Jhsstelst a8
gt

Al#EE Novo AHAl alcalaseS AH8-3te] whg pH ® W=
o @Wg F 23 gulFe] EIHFEE FHFY A, NELx
oA pH 50 - 100 FgolAe pHel & 2x7 GHAY £l
EE ¥ 8 uehd unigl o] A5 AAFHQ JMFESE
pH 65 - 909 HWL pH F9oA & H=E AYR AU
a3 ¥hg 2xd diE d%E £33 AH 60°CAM M8 =
FAEE Yz AR (2 9). WetAM alcalases: ©HA £
HELE ALEY A, 7MEREES =ol7] A%t pH 28& ¢
3 S2EAS Hvlsjol drld B APAHA o] 8HAA neutrase
1o i FAYY olgigol ofrld o, ¥R EV E7
g 2o 23 EAIF7] A3 wgxd dFTFS Bl F2=
A FEIHTAYI FolAl7] dFo sl =A A8 F
Atk 283 protamix®] 7-$ pH 80, 55°CollA Aol Ea¥HL
vetliglen, 71dd) et 12%9 E4E A/ A 4T T
Qte] wkg A} 65%9] 7h-E &g VEREUT

F zAgNAL B3ty AT ol¥e AFxAE o8y
100 g¢ A2L rlydtd F FFo]l 3 2%9 neutrasest 0.1%

rlo
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o] a-amylase®} glucoamylase®] &g (1: 1008 FH7Isld 45°C
AlA 4A1t T RESAIFIAA SAF g EHEE 1Y 10
ol YA 2 A vehd ulel o] whg 2417 74X TCA
284 aude Basigen, TCA 7144 Heol=e F71319
th olald A dyd BaEsd sl F 2oy do] &
sjslo] AEAY fElols EE opnliiton EIE ARZH F
FoAE AX37] AF ELFHA WS 45°CollA 24T Bt
Hgogx FElE d4drt. 2y alcalases}t mHIAVIAR
neutrases AT A P& F42 AT A 54 AARA=R
A7td E4R2RE JIAsEe olH AAe] windAUE B5F
22 HAFHIYH.

3. EAFEFY & AT ¢A =4

2% 54T FHEHA U 669%] THAI 2.42%9)
SHIAE BHAHLEN FuHEe] HFEAY ofnl=td &
FH AEE Fedezy Fudey F71E A% 4 U o
A AgEEdFo audd AL 23] Y3t 02%
9] neutrase®} 0.19%92] a-amylase @ glucoamylase®] &£ A4 9
& AsEFY 718l 45°CollA] 4A1 BL wEAFIEA 2
27 Suide] 3 2 2dxe Wgs 1Y 119} 129 JERERA
ok 29 11 vERG vhe} o] wHE-A|7te] o uwhet e
o] EAHEQ LEZ2 HFL ¥hE 2A1771A] FAF oz FUtEt
Heom, g 2417 FREE E H3vl g 3k =23 Z2E
29| W3}t FAIE ZEE Ui e, uhg 241209 A3 oF 3
brix A= F71stA

0

4
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A718 ZACA 66X FAL AT dojue F
extractable nitrogen, % creatinine, TMA ¥ TMAOS #isls ¥
501 JEPATE Fo] veElG uvle} Zo] & extractable nitrogen®
% creatinine2 ¥k 2A|1274A] F718l o, ¥HE 2 A7 o] F
T & d37 JelA gt asiyg TMAE HH8 4417744 =]
202 #AA%e Y-S Uehil gijlen, o AME3 i
EAH AL 7Msdol e FREL T Aoz FHHAD

4. Protamix©l] o€ 2 Z3& 93 wgxd

SEHE 100°CAA A3 o]5L sl F 4389
o]-§3te] pHE 45, 58, 7.5, 85 & 952 ZH3A 167% (w/w)e]
protamixE 7b3te] 22 EE fEsHch 2¥ 134 JEh
upol o] W 4A|7I7HR] B&j7t A&SH N2, protamixel] &g
2 EHE A% pll 222 857 71 EA Jeiken ZFA
A9 pHY pH 5894+ pH 85 ®lsl oF 70% 7% B&#H&L
ettt 283 pH 58048 2o mtE 29 #se 2¥
149 vebd uhel Zdvh o] veRd sk} o] protemixe 65,
55, 45, B 35°CY 22 & E&{&e Uehin AAenz 2
oAl s A3t protamixE AHESlY 2 27 @A g B
AL B S2AAA 9 pH 65°CollA 4412 Bt 7H4E3)
ZHol 4% Aoz wafd

5. Protease NP9 o|3t = £ & 93 v3AIL =74
A< vlol 2ol AIBEHE alcalased}t neutrased] A-¢ A ¢
AAZ H71Ed EIJ2RE JUAHE 0|3 Aol nlulEAUn}



BsHoz2 HAHAZ] HEo thr EAFHLE W2 olH A
do] & protease NPE TLEE G712 AMg3led 2 g3
o] £8& 35 45 ¥ 55°CAlM A=ttt 35°C (Y 159 45°C
(¥ 16)9 7S ¥h§ 4A12t 74X protease NPoll 9J% a9
37t F7teted, 55°C (2 119 A9 wg 2A1% 7HA=
ufdol 37t dolwteut, I olF2E olF nju]stA dujA
E37F dointd

HEerd e g HFY FIPY EHF=E 18
189 yehd nvie} o] WG e WHE 6AI7F 71X HAAHo=
F7HtR e BFHoZE N 4ATUAAN Y JMgREEe] 7t
F =& FAE JYepidd wetd o)A s S ASES
go] 7lEIHZAL 02%9 protease NP& 0.1%9] a-amylase2}t
gluicoamylase®] EH AL NE ALE-8l] 45°CollA 2417 F<QT HE-g-
AFL2d e 43 Y AAY Ax7t 73t

A34d stEEY 54
L f2otu=qt =4

Protease NPE ©]&3t 4719 ZAdA & 7I+EHEY &
gotulieite} 244-& 43 Azs E 69 JEld uie} 2ok B
A vehd utel Zo] AFY 7% 7,096 mg%e FFold Ho| 7t
FEIEAAME 29537 mg%=2 oF 48] el felojnjite] &
71E Bt 94539 7MY =& §FS JE= taurined 7h
Eaflol ZAz FFHsrl ew, daolwlin4tl  threonine,
leucine, isoleucine, phenylalanine, lysine 2 histidines9 3&

gl AZo) vl 208 - 1,200 W) JMFe 2 Fstgen 54

>
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£oll 982 vX &= ghitamic acid, glycine 2 prolined] ¥F= 7}
3 43 8L F71E JdeEddTh AddA s ans
dogA AUdYad FA¥E dsts Ao2 48A taurined
48 A2dA =& FFE vl glon, B d7d FHEd &
aAge st taurined] ZaE UelA g3 glon, duAR
AELY FAHgez A fEoluite Frle JsEHEY T
ook Bulg FFATIE Aoz JEinth

r

n

2. A3 x4

Ags 7trEHEY AAE 5259 olg9 AizAL X
79 YR Bol UEhd vle} Zo] nE B X HAZAL AN A
o] 43-44%F H3lzm Yew, aaAe] oF A9 HE 1}
ERGR] sttt Sol¥ He EAAA sl nTE ISR AY
FFol USEA gdrh AW RA AW dquta g &S Y
< n-3A T=EXRAAY L& FFL F FE VR B F

ot gulg AU Yee TE AAVHHY SHAN 4T
R

3. ¥v| 4 JuAA =4

WHE-A1Zke] B 3te] whe} RgFEde] ), ok 2 dge B
A A3 7)ol Mg FANSAITo mhat Wgto] gient,
3 E glolA @uto]l FrlEtgth ol AR HEYF F
gl ZAo] FEHaL 5 Baso] YHE TEFY Gt 9
g RAo2 FHEY. Ryderd Wol wel Al8E A S &
dAIZ2rtEad s (HPLOZ EAHd 423 Ass5dFe o



ABEED FFE ¥ 8 UEhd uiel ot AZFF oA ATPE &
A=A eigteny, ADPY &Fe 2A vElstth ol Al&§ A7)
T FAAFTFLEA AW ATP E3ld™d EhAl6] 9
3 EslE ez FF¥EY 21 SASFEFYFe IMPY F
ol 3] A Jeed, AN HAFAREA] U%E AHsA.
JAAFEZo] HFnPE22A Y 9¥e IMPS GMP7} F71 H
I glen, ojzg & IMPHIFLE A5FS5dY o§EE T3
=9 F1 ok 2a gl AL EA) FRIHELC T A<
Fd9] EARFFA AAFAEAY M= JEA g
aaEHE 2ASFEYY FuAHEE GC-MSS  snipping
test2 ZAF ZAI}  23-butanedione, 3-(methyl-1-pyrroline,
3-(methylthio)propanol 59 3}3Hgo] O HEHJLH, Eo|&
e AL 2-ethyl-3,5-dimethylpyrazine®} 2-acetyl-1-pyrroline®t
2L 1A 719 FA GRS FHHAD (B 9).

off

Al 448 A=z 599 4=A3% € 54
1. @9 2L Yxode] g A=A}

ALEE2YE Aojsly] Yslds B=7t 40 Brix ol4dE oot
&7] o B=E E|7] Yt 2 A&A S EdFFs B
gt} olgd dugridl A% F Agdy F5L LYEY F
55 Eole 53 24 # A2, o8 94=7F wolA] W
o HFAFY 9=t 20%0loltt. wety B dFdAs o
276%9 @ FHIIT 2 A5FE Ao, F9dn 2 Yo
#H71& o] & A&FY QRAsS dAlshe FA A%+ F
9 &S dtux ddg Agxbye FHLsd agx
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Z} A7 ol 83t dLe PEO YFFL FHeEA Falotmx4t
£ BFdA & HEFTY KRS FFE SHsAL.

F 10914 Yebd vhe}h o] 200 Dad] ozl o & HEA
F9 d=E 421%0102eH, 7dEsEA9 9= (20%)BTE W
A velEth Yol o3 FEubyol vjE AldAe EAE
Ny HFAFY I=F 5%0lUZ2 FAs] Qo FASAF
o] &L 3] A 58S AAST Ut

a3 Bol¥d HL SASYFY HEHU FE4EQ taurine
o] &Fol AsTET A =A Jgitoed oz AR:s F A
42 EH taurined 337 9T Uxdaiey s AA
st o

2. 2 A59 2 AXE599 Feotvxd

Asde dxg Ay A% WHozZN B A7 FHEF
PlA g, el gl Yot g A4S Fo feoluxat
FFS B 1% 2ok Boll Yehd vie} Zo] 2 A5AF A &
Zlolr|ibe] 58%71 taurineo] FEL glon, F A&FZYdE
27%7F @il AU ol ¥ AAE A5dE d2H FF3e
A5 taurineo] EMHARAE 7Hs4HE At ATk

EASAE 30 KDad] Fdjdute] s gz 49
2 SS (B9 ER)Y 9%/t AAHALH, 200 Dad] Y=o
o o3 frajotuleite] FFAIE Qi ooz Jeiktth el
A s71EE A5dE @AY UxdRs HEFezA 2 &
3% WMEFd T LA=E AAE F Utk

323 200Dad) WizojFte] o& Azfo] HE retentate(FE



Ayl M= 78U taurined FE7F ¥4 JEIeH, olgE A=
thizodatol] 9l taurined] FFHANES UF3 Uk A Mz
@ ule} Zol wiciztel o G AAZIAE 4FHolH, of
2a ABAEAQ] taurined FEEF, Hu|AJE<Q glutamic
acid 2 U AZEQ glycined F#F&AF =3 2 A+ZAI}E vs
Ui gt

Tas, A7 2L HAFAFETEY AxFHFAE vty
© 2 taurine, proline, glycine @ alanine® Z& f@olnjiz4lo]
Z83F Aoz & gloul, prolined §HFe tjas] @A e
ot falolnleArE glycine, alanine, glutamic acid, arginine 5
o] ojdife] Arlddl FRF JEL e AR dEA Jen,
B d3d g3 ALFSHdFde olF Frlyg fotvite]
o FiE glenz FnAPds Ad SYRNAZAMY o] §IHA
7t FEE Aoz AgHE, 2AGYFE arginined A7 o
E AvA frgdotuinido]l ®ol FfrHel AATH 2R TFY
A<D taurined FFIE ASY T ZASFEYE 0l83Hd
Fo|AFL AZFezA 740l e FUAFY A= A
& AAlgt At

A 5A 42 (Oyster sauce)?] AvIAAE 2 AF
i
1. g
Fh2o GuYEL ¥ 120 vehd vl Zo] FEEFLS
50.2% @i, =eud FFe 122%[ch =AY FFE 15%=
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]9 Yeten deE 60%AEH ol HIER 4718 NaCli &
o2 AZEn §H 5350 208%2 ¢ =Tl o] 94
3718 d2EUMEQ Aoz A4H

2. 2429 FEov|d

24229 faolulite ¥ 139 yehd vl Zo] FHaol
i Aibe] L 10,1729 mg/100 goldth ©lF glutamic acid$}t
glycine2 YEZF AAUAME I FFo] BAAT FA2ARA
A2 dA ArlEo] glutamic acid$t  glycineol &4 A-§-2
otuli=4te] 333 & 287%E AAAEHTE o] F otvuliihS A3}
H FAFEY AddA fAGHE EAst YeFHeE FaF
TF4-& 3} taurine©] 6779 mg/100 g2 71 €& FE AX|3}
3 AE Aol EFJHoIYE, L2 lysine (339.3 mg/100 g),
alanine (337.8 mg/100 g), leucine (325.6 mg/100 g)o] €22
TeFol wakth frEotreite Fojdia Z& @A glew 1
FAME glutamic acide ZAXE glycine, alanine ¥ lysine

@t dokn g A B Ay An 2429 froln

3

X AbE glutamic acid, glycine, alanine @ lysinec] ¥Zo 2 ¥
Ao Hol olg olnjicite] FAA Zuld FoF YL T
Roeg wodr)

3. 2420 JAAHEEA

Fh2ao ANBAEAL ¥ 149 Bo] ATPE HEHA 4%
o HE&d JqAFFEZAF  inosineol 28.1 mg/100 gl B2 A 43
o2 b3 Btk FAAE Az FANA S ek



T B3sln gFoz BAE g9} ADPS} AMP/ =8 9
AL, £ 224 mg/100 g2 2 inosine 2o g 1 go] B
o} ol PYAFAEZTAY VYA EHA=(ATP—ADP—AMP—
IMP—inosine—hypoxanthine)oll #38E &4 Eo] AZXAHYZF A
2 FHAAM AEHAY Y& ez FFEd adEx IMPS
falobnlicdt Alolo: vte] A4atgo] e Konosu 579 B
a2 mjFo] B o IMPE £%97]29] sto g fEotrxita}
A L vE Aoz AZrdr.

4, 2L2] ALFALIFE

a2 JAFALHFE FHE fEotrixibd s, AFA
EZA4L, gRYeldas, TMAZZA, TMAOZ A, Zcreatinined 4
2 betainedA7t AJ2EAL9 8364%E AAL AU (B
15). ¢]F RaolritA ATl 1456.8 mg/100 g2 714 ®Hge
8, 1 322 betained4 (445 mg/100 g) 2L nucleotided A
(168 mg/100 )8 <olATh TMAO TMAE wWF EAAL
o], &ot7} ge ok Uehdtis Zcreatinine'®e 103 mg/100 g
& AAsAS. FElohnxitdh ez O §3Fe] Bon F4
E30 da EEstn AdE ge 713 betaine™¥e Fa 29
‘3

oo REH] HEE ¢ AR FHPHG

5. AZFT 22t FAAXAA

Fa2E AZT F 4T B33, 42 2 37T F27dd
ARsAA AZF AFY FFLE 4¥RI] 98 @4, TBA
& R e FHsAeH, FAd AF FAE 5



2 Hrisiie.

1) AZF Ada9 us
E 160 Ul uie} Zo] 4T YAn AF Agc 80l
A 9 37T el AF AE BF 904 AFsle AR F
Age 242 vetut

2) AT TBA# 2 A& Ws

A% TBAZ 2 FtstEgtel wete 249 19 % 209 We
Witk FAL2E Axste AAFF /MG ATd TBA#S 0018
oldedl ZIjhAFE Az HFo TBAgS I veid ut
o} o] 00111tk ol d TBAgZkel AT AL PATFHAA
ZdlA ©uleANBM AR  malonaldehyded AEurgP?  =E
malonaldehyde Ztxl9] d¥3 w&Zolgtn A4Zd. ARZFT TBA
B} 4T YA ARFAE, 4L AFAE & 37CY FL271Y
AZANE BF AMA3] F78te A¥olAdn 2 FEE 94 7T
g7 AFAEY F47F Ak 19 209 AAstEwe B¢
= TBA#® 28 ZA%& vehlidx, @A 37CY &7l A
FANEY A¢e AR 60 olFHH gAY Fadte BFEFE U
e Tt #AS S A AL AAE FAAAsEC] ¥ AFESE
B2 FalHo] AAHA ¥%tr] wEels, TBA# B AASEH
o] AAANZERE MAM3I Fste R AFUd REH e A
A EE AEAZA TMAO (trimethylaminem oxide)®] EES=
sl A48 42 mEolat gzt a3y FaL AAY A
ugteFo]l 15%2 vl A3 FAld o]lE TBAZ ¥ FAstEF o
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Al B FANTEETT ulg ¢ 2L gtelr] HEd AF
FAMREY & EAT 91g FeE waddd

3) Azx9 W3

A2 ARFE Az AdE B 178 2. F229 ARTH
F v AY @A AAEERe 8 Bz 433 FAE ¢
H Z2WEE F/EIAT Az ddss Fkete A¥olv O
Zo 37 Y%tk ARFAE 2L FFolAoy a1 F== I
. AFLEo] we HiE A¥nd JAFLErt 545 EEY
A A F4=x 4T JAFAE 2 42 AZANEY B¢
oA g F71E Holu 37C AAANEE ARF/NF ulAT FAF
¥ Bt

4) AZF dsHA

ARE AEY EFAL AxYF AFS d2T239 1024
PAYges Yig F A2xHg AAT Z2HES E 189 Y
Atk kA AL Algs AF F URT A8 Hlud ER
ZhaEAe AgE A47F 2T vE 4, JxN 2 FEHo
HolA ¥ FHE ol 5% f9 FEUAAM fFrdArt ARHAU
th el A2 Az glojA ZitaddF Aol 2¥e frxs
o] dEe BAFE & AdFolgls FHA IAFFolge AE
d 4 AR AFF AT BeHA A 4T ¥FT AZA
B, AL AFAE 2 37CY F2rdl AFAE BF AHdAE
ARAAE o] 8T 71AHA FriAEe gzte zolE Hol7le #
ARt (AN F AZRAEY AFH FFFH22e AY A7t §4
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dck 2z g, @A 2 FEYIMAAAE 3FH ANE EF ¥
TP Hol AF7I1e] Al wet Az Fo] AFd v 2 F
ol ot tha YolAE Bl a2y H&RAANHE 2
7 90Uzt AF/NAFL AZAFY AFH vlud 5% KATFE
Weld foxt7t o] B5HA SHAME A FAY EAs
e Aoz AFHAUG.



A4g 2 |

A4 oA Mg AT ASFY B UL JeRdizds
2969] protease NP} 0.1%9] a-amylase$t glucoamylase®] & &
AE AFESIA 45°CAA 2417 Bt wHEAZoEN AFTHOER
23 2RnAAY Ax7 Asan, 2 AsEzdel LR
AL 0.2%2] protease NP< 0.1%9] a-amylase®} glucoamylase
EFELE ARSI 45°CollA 2A1T B AR 2N &
S Y0 A Azt MR

BaH e g3t fotumite gaFo]l 4ul J1F FUHIA
on, 9839 714 =& ¥FS YT taurined 7H5E3 9
23 Fdsiyl Utk d4eolw|ik4k]l  threonine, leucine,
isoleucine, phenylalanine, lysine % histidine59 #H& &<
A vls 208 - 1200 ¥ stFe R Fristlew, st B
82 X = glutamic acid, glycine 2 prolined &F= 71+E3]
A3 2o FE UeEdozM F4FHQA JiSsEEHY Ax ot
FFHQA AN £ AFESE 4S F AU AN Fz
ERE JelhdozA AAd¥ A AWE dusie ALz ¢
taurined Y8 AFAAM & FFS Uiz Jeon, B 47
249 Bixdo] 938t taurined] #TAE JYERA &3 gloH,
g AR A Aoz A felobnilte Frle RS
B9 gulg}t Hulg FAAIIE AR YR

AZ3 7R EY ANEAF =B XIAAL AAA A 43-
4%S Az Jow, EiHed g3 A9 HIE veutAl
okt AR Y g Az3EHAV} U= n-34 ZI=E
A L IFL F T JFEEHEC] Frojgk ¥ulE A

o W o ¢

olf
N
jo
u
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Ui ojzte]l o3 F&uye] vlE AdRe A dey H
ZFAFY 9= § 5%OIUE FAE] i 2ASYF &n|id
Bg 3437 A H5A4E ANz Aok WheodRd] s ¥
o AAERE HFHoln, o] A AHEAY taurined] F
2537 Ao)AEQ glutamic acid R A€ QA glycined] 5 &
H7b JReH, A&GFEHAF= oI5 FulA frelotuliatie] &
F i denz Augds Ad S0 ARAY o]§IA7}
ZEY Aoz AgHH, EASYFIAE arginined AT olE
Aol fEolulite] Bol FfEHol AATh 2R AdF M4
taurineS {3 FASGY T FASEFYE o8t v
AEL Az 2H 7154 Ae FrAEFY Az 78S Al
Asta itk F ASEEYFde IMPY #§3el £3 A vE
oo, AN AANTVAEHY U%E F3n JoH, oYt
IMPE#E A&5EEYY ol8=F &5 &9 72 Ao

& EgFoF ol§3y] AF dF9 4 "aLE ol&
3 22AL JMFEHT F ol AFEAES o83 2FUAFY
AFQ 24£2E AXIYL, AXE AFY AnEdER ARFT F
AJFF Aol 3l HESIHT

AzQ FA29 Ffaolueite &FL 10,1729 mg/100 gol
A, olF glutamic acid$} glycinee] 2zt Hfrgjotrlmite
333 & 287%F AAA. o] F otni=Atd) taurineo] 677.9
mg/100 g2 714 8L F& AAstn Axe Aol FEAFHoAL,
Lo =2 lysine (3393 mg/l100 g), alanine (337.8 mg/100 g),



leucine (325.6 mg/100 g)¢] €22 1 §§Fo] 2yl AP A
AZFlE inosine®]l 28.1 mg/100 go2A FHoz J1F B,
IMP7} 224 mg/100 g& At} 2 theo= Ygich #H A=
EALFEFTANET RFrEotvjeitAALr 14568 mg/100 go 2
b B%en, 1 tgeZ betaine@4 (445 mg/l00 g) =
nucleotide@4: (168 mg/100 g)9] oIt AL EA Az
B2 Frlds ¥FHo2Z /L glutamic acid, glycine, alanine
R lysineo] $23 J&-E 5 IMP % betatineo] BZZHQ A&
£ T AoE By Yh

Azxd F2L2F 4T YA3, 4 2 37CY gL7]d AR
SRAN O FAAEAEAES A¥ E Ad 909 o4 ARITNFS
BETE TR, Ax, BFHYL 54 2 FA4HA 29

AME EA7l flEE ¢ & AU

o
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195 A

& A48 Y3 pilot-scale HHEZ ......... eererenenens 67
o B E 63
G AR E42Fd PE ASFT 2FF9 wuya

BB T corereeeeeeeeeeeeee e es s es e ee oo 69
Vg AjZte)] @ E A4FT 2FFY] guwld EHYIE ... 70
RHEAZE WE A5 2AF FzA BIAFE .71

Neutraseoll 913t 43 3 9] 45T A 9] pHell &

TEE R A et se e sersssassenesessssssssvassenen 72
Neutrasedll &3 A<5F 239 pH 700149 %o &
FEFE BB A E vt sessssssesesssaessessesseseseen 73
Alcalasedl] 93 A53F 23 9] 45CAA 9] pHol| &
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Alcalased] 9% 42 229 pH 700149 o whe
FHEEB] I st sttt 75
R AIZb wE RgE 2F 5 dulds) ezl
FEFFEEB] AR et ssese s eeees e s e s sssssnerens 76
REE-AIZH @E 224 359359 2EIAY M2
S} FEY BMIAT e ssaeas 77
REE A @2 2R4 FEAFe DA sh4Ed 9}
FELY HMBA T oo ssesen st seenes 78
Protamixol] 91§ pH'E A43 239 EHFE oo, 79
Protamixol] 9§ 254 &z 239 EHAL ..o 80
Protease NPol| 9|§t 35ColA 9 zl&z =79

BB FE et ees e ses s eea s 81
Protease NPel| &3 45CoA 9] Az =2 9]

BB AT e eenesesesseseessenssses s s eess s snans 82



19 17. Protease NPoll 9]§ 55C A ] z5E =39

Y 18 FEHEL EFYA gF A5F 2 F9 FYPIAY

HEQAIZE] WE BEFAHE  oecrieeenreenrerereseseseseseeses
3P 19. FA22 ARAE TBATFE HIBL v
a8 2. FAA ARFE FBAZFEZIFS] WE cceeenrerrsensnens
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X 1. H2 83% 2 JAF

(M/T)
axy qaL FA4E
1986 13,769 255,006
1987 15,145 288,078
1988 14,247 284,472
1989 13,306 242,956
1990 16,152 219,124
1991 16,518 215,418
1992 17,526 235,326
1993 28,215 258,212

Fd2H(1992, 1994'3)

¥ 2.19934d FitFEE 2 AAF

(M/T)
54 A2 F
AAx 4,673
dAEF 26
=4 3,503
SdAs 2,277

F2hdzH(1994d)
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X 3 ZA2 ARA HA7E vy

AE v’ F
59 62.0
Dextrin 270
NaCl 5.0
Glycine 2.7
Sodium succinate 0.2
L-Glutamic acid 3.0
a—-Tocopherol 0.1

B 4. Q29 94

(%)

F B 4% ung

A4 3 & Sz

= 81.10 10.54
A4 96.44 0.45
A%E24 8027 6.69

2.05 2.05 4.54
0.01 159 0.50
0.10 8.48 242




X5 AT FALFE W3}

0.5 1 2 4(hr)

0
Total Ex-N(mg%) 560
TMA-N 18.3
TMAO-N 24.4

Total creatinine-N (mg%) 355

580 1010 1690 1650

208 186 209 226

128 130 116 10.2

421 452 4.0 454




®£6 22 /IeEAE ol =4

(Dry basis, mg/100g)

fe otul=it 4 = Vel E
' 75.3 258.4
Phosphoserine 4,370.2 4,421.7
Taurine 2625 325.5
Urea 86.7 159
Aspartic acid 24.8 1,276.8
Threonine 33.8 1,578.6
Serine 2.5 1,902.4
Asparagine 480.2 2,544.6
Glutamic acid 2238 2284
Proline 552.1 1,428.4
Glycine 4153 2,203.5
Alanine 2.5 39
Citrulline 19 28
da-aminoisobutylic acid - 1,824.8
Valine - 240.8
Cysteine 1.0 789.3
Methionine - -
Cystathionine 1.8 1,410.8
Isoleucine 1.8 2,123.6
Leucine 25 1,153.0
Tyrosine 132.8 105.2
B—Alanine 8.1 1,226.7
Phenylalanine - 0.3
B-Aminoisobutylic acid 9.8 344
Ammonia - 128
DL-Allohydroxylysine 239 46.2
Ornithine 26.4 2,213.2
Lysine 244 518.4
Histidine 2328 1,6475
Arginine

Total 6,996.0 29,637.0




X7 F 2 /R E A4 =4

(area %)
APz A 2 VR E
C14:0 52 4.8
C16:0 23.1 22.6
C18:0 6.3 49
C20:0 - 1.2
YSaturated 346 335
Cl14:1 1.1 0.4
C16:1 3.7 4.1
C18:1 8.2 9.0
C20:1 48 49
C22:1 - 1.2
C24:1 34 3.2
2Monoene 21.2 228
C18:2 2.1 3.2
C18:3 0.8 19
C18:4 4.3 39
C20:2 0.4 0.3
C20:4 3.6 03
C20:5 18.3 175
C22:5 13 18
C22:6 134 148
Y.Polyene 442 43.7




E 8. ASIAH 279 JAVAE A FF

(mg/100 mL) -

AFAEA A A%5EEY
ATP - -

ADP 2.3 -

AMP 36.2 85
IMP 3.5 456
Inosine 45.3 17
Hypoxanthine 6.1 2.2
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X 9. 7ZlEdld SAS5EFYY F2 FuldE

sHHE RI Aroma Concentration
description (ppb)
2,3-butanedione 981 Buttery 302
Unknown 1160 Marine shell -
2-Acetyl-1-pyrroline 1339 Popcorn 2.1
3-(Methylthil)propanal 1457 Soy sauce 98
2-Ethyl-3,5-dimethylpyrazine 1469 Nutty 58
2,6-Nonadienal 1596 Cucumber -
Unknown 1683 Meaty -
3—-(Methylthil)propanol 1726 Dried anchovy 59
Unknown 1777 Popcorn -
Unknown 2025 Opyster -
Unknown 2145 Opyster -




¥ 10. o3 s} oo o3 dxe uis

>+ ¥ £ F 4 =
A& 22.0 2.76%
30 KDa <& 21.5 2.74%
30 KDa ul<{#9] 05 3.84%
200 Da <} 7} 18.0 2.45%
200 Da ¥la#9 35 4.21%

oo HZA: §4: 50 L/min; &%, 25°C;
9te, 25 Kg/cm®; MWCO, 30 kDa

Y@tz a: ¥4 14 L/min; &%, 25°C;
gHg, 225 Kg/cm*; MWCO, 200-300 Da
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E 11. AE 597 AF99] A3 e fejotuitd =4
{wet basis, mg/100mL)

A4%2  30kDa 200Da 30kDa 200Da

O]

FrEotvlea A5 9 a3 o3 Ret et
Phosphoserine - 57.41 253 - 5.87 4.03
Taurine 17587 96420 174.22 31.71 167.38 213.98
Urea 2030 825.15 15.63 2.58 22.27 26.68
Aspartic acid 520 2593 5.11 0.49 6.58 5.05
Threonine 0.24 133.18 1.40 0.14 1.39 1.05
Serine 0.53 - 1.64 031 3.54 1.18
Asparagine 051 - 7.01 0.07 - -
Glutamic acid 13.36 14446 22.75 1.29 14.99 40.32
Proline 0.17 - 10.61 0.98 798 16.06
Glycine 25.31 42842 33.33 7.84 30.46 39.12
Alanine 20.33 403.35 21.89 3.39 20.95 29.81
Citrulline 0.51 - 0.53 - 0.79 0.42
d—aminoisobutylic acid 1.92 6.22 0.93 - 0.82 1.06
Valine - 22.80 0.09 - 0.69 0.09
Cysteine - 2.78 - - - -
Methionine 097 40.22 1.01 - 1.20 1.19
Cystathionine - 3.66 - - - 0.24
Isoleucine 0.03 10.68 0.40 0.01 0.68 -
Leucine - 23.66 1.0 - 0.58 -
Tyrosine 0.15 53.07 - - - -
B-Alanine - 22547 7.80 - 7.34 11.09
Phenylalanine 810 12.26 - - - -
B—Aminoisobutylic acid - 0.33 - - - -
Ammonia 019 14.34 091 0.67 1.31 1.37
D,L-Allohydroxylysine - 10.96 6.97 0.66 7.09 12.45
Ornithine - 17.43 3.04 0.19 5.66 2.43
Lysine 976 20.49 1.26 - 0.85 0.04
Histidine 14.42 43.38 2.03 0.04 2.49 252
Arginine 282 9574 3.19 0.01 - -
Total 300.69 3585.69 325.28 50.38 31091  410.89
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¥ 13. 2429 faoluj=4t

2] olu] =4t mg/100 g N-mg/100 g 9% of total free
amino acid

Phosphoserine 39.6 30.0 04
Taurine 6779 7.9 6.7
Aspartic acid 24 0.3 tr
Threonine 195.7 23.0 19
Serine 2420 32.3 24
Asparagine 291.6 61.8 29
Glutamic acid 3390.1 322.7 33.3
Proline 35.0 43 0.3
Glycine 2919.0 544.7 28.7
Alanine 3378 53.1 3.3
Citrulline 06 tr tr
d—aminoisobutylic acid 04 tr tr
B-aminoisobutylic acid tr tr tr
Valine 279.7 335 2.7
Cysteine 369 43 04
Methionine 121.0 114 1.2
Isoleucine 216.3 23.1 2.1
Leucine 325.6 34.7 3.2
Tyrosine 176.8 13.7 1.7
B-Alanine 16.1 25 0.2
Phenylalanine 188.0 159 18
DL-Allohydroxylysine 1.9 04 tr
Ornithine 7.1 15 0.1
Lysine 339.3 65.0 3.3
Histidine 79.5 215 08
Arginine 252.6 81.2 25

T % 10,1729 1,456.8 99.9
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X 14. 429 RAJAEA

JAFAAEA mg/100 g
ATP -
ADP 1.0
AMP 3.0
IMP 224
Inosine 28.1
Hypoxanthine 138

R 15. 24279 AL

AL3NFE mg/100 g = % of total Ex-N
Total Ex-N 1,8420

Nucleotide-N 16.8 09

Free amino acid-N 1,456.8 79.1
Ammonia-N 54 03
TMA-N 3.1 0.2
TMAO-N 12 0.1
Betaine-N 445 24

Total creatinine-N 10.3 0.6
Recovered—-N (%) 83.6
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;£ 17. 2220 AFFT A=z W

Al B A 7|13 L& ag b# AEd
) (Hx) FHH4x) @G¥x) (Bux)

ul7lqta# P 55.4 -12 13.3 377

A] s

4T ARZN=R 0 20.9 4.0 73 66.1
30 189 5.7 8.7 68.1
60 17.9 59 8.7 70.0
90 15.7 5.8 8.6 70.7

e ARZA=E 0 20.9 4.0 73 66.1
30 15.1 5.0 8.0 695
60 14.8 5.0 8.3 70.8
90 12.9 55 8.1 74.1

37C AFAE 0 20.9 4.0 7.3 66.1
30 14.1 43 6.3 70.6
60 127 44 55 75.9
90 9.2 43 5.8 80.9

D garAzAl vtA 349 A4LEE A Qe A=
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P54V
Alg A7
() L'y A J A ZTHEH 7}
w7t 2 652 49" 6.2° 6.0°
A] =
4C ARZAN= 0 70° 7.0° 7.0° 7.0°
30 66> 7.1° 7.1° 7.0°
60 65° 65 7.0° 6.7
90 65° 6.9 6.7 6.8°
42 AFAR 0 7.0° 7.0° 7.0° 7.0°
30 71*° 12° 7.3° 7.1°
60 68°  171.0° 6.6 6.8°
90 69° 69° 6.8° 6.6
37C AFZA = 0 70°  7.0° 7.0° 7.0°
30 63° 6.8 65° 7.0°
60 65° 6.8 65° 6.5°
90 63*  7.0° 6.4 65"

D094 HAY : Az Fo AL HAHL 7002 53, AH
A 71AF9 A8E AxFF ARE J|Fo2 ASHAAES

B2

2 garAgzA aiAct 3PA AYLRE A Fe A=
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ad 1. 2L 54893%7] 943 pilot-scale ¥H&=.
(1, ¥Frg=; 2, 7183 X); 3, pH controller; 4, Peristic pump;
5, Electrode; 6, Impeller; 7, 1 N NaOH).
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