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ABSTRACT

The gelatins was extracted from flounder(Limanda aspera) skin by
alkaline(B-type) or enzyme(E-type) pretreatment for effective
utilization of fish skin wasted from marine manufactory. E-type was
compared with B-type in terms of extraction conditions, physical
properties and molecular weights. In addition the enzymatip hydrolysis
conditions of two types of gelatins by trypsin were investigated in
batch reactor, and the yield and kinetics of the hydrolysates were
compared. A continuous membrane reactor(CMR) was developed and
optimized for the production of E-type gelatin hydrolysates. The
development of the natural seasoning using the hydrolysate has also
been accomplished. The results were summerized as follows :

1. The optimal extraction conditions of the B-type gelatin were 9
times in added water(w/w), 3 hrs in extraction time, 60°C in extraction
temperature and pH 5 in hydrogen ion concentration. The maximum amount
of E-type gelatin was extracted at 60°C for 3 hours using water
controlled to pH 6(material : water =1 : 9, w/w). The yields of the B-
and E-typé gelatin were 64.2% and 59.2%, respectively. The B-type
was superior to the E-type in physical properties such as jJelly
strength, viscosity and electric conductivity. Molecular weight of B-
type was greatly larger than that of the E-type. Hydrolysis ratio of the
E-type was higher than that of the B-type because of its molecular
weight.

2. The proteolytic conditions of the gelatins(B-type and E-type) by



trypsin in batch reactor were as follows : reaction temperature, 55°C;
pH, 9.0, enzyme concentration, 0.1% ; reaction time, 4hrs for B-type
and lhr for E-type. The degrees of hydrolysis of the B-type and E-type
gelatin under the above conditions were 63% and 82%, respectively.
The major molecular weights of the hjdrolysates were 15,000 dalton
for B-type and 12,400 dalton for E-type. 57% of the total amino acid in
the hydrolysates was glycine, alanine, proline, hydroxyproline and
serine having a sweet taste, while 18% was valine, leucine,
phenylalanine, tyrosine, methionine, arginine and histidine having a
bitter taste.

3. The Km value of the CMR was 2.4 times higher than that of
the batch reactor, indicating reduced enzyme affinity for the
substrate. The K2 value of the CMR was 8.5 times lower than that
of the batch process, showing a significant reduction in trypsin
activity in the CMR. The optimum operating conditions for the CMR
process were 55°C, pH 9.0, flux 7.79ml/min, residence time 77min, and
trypsin to substrate ratio, 0.01(w/w). After operating for 60min under
the above conditions , 79% of the total amount of initial gelatin was
hydrolysed. Enzyme leakage was observed through the 10,000 MWCO
membrane after the 20min of reactor operation, while none occurred
after 5hr. Total enzyme leakage was about 12.95% at 550C for
5hrs. However, there was no apparent correlation between enzyme
leakage and- substrate hydrolysis. The membrane has a significant
effect on trypsin activity loss for 60min of the CMR operation. The
CMR operating with the membrane lost 34% of the initial activity
versus a 23% loss of activity after 3hr in the CR lacking the



membrane. The measurement of fouling property showed that relative
flux reduction was 91% and flux recover rate was 92% at 10%
substrate solution. The productivity (378.85mg product/mg enzyme) of
the CMR was more than 4 times higher than that of the batch reactor
at 55°C. The major molecular weights of the gelatin hydrolysate
estimated by gel filteration were 7,500 and 3, 500.

4. Base on the sensory evaluation, imitation sauce added 20%
fermented soy sauce prepared from gelatin hydrolysate was similar to
the traditional soybean sauce in product quality. The complex seasoning
containing 34.15% of the hydrolysate was also similar to complex

seasoning on the markets.
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2000¢] I3 AlA @A FaFL 6,500 R F7HE AR 4Ast
o (FAQ), I ¥FFE 2,000¢E0 @& Folgtn Hu3txm Uok(Wells,
1973). @9Md B AAZE Adstne A A AAAA #olH,
ofrlo} I o}l =g)7} e Kwashiorkor# @ 2& JFF3 @33 A7
ol ol A Azt EAlz FH 1 3tk UN Protein Advisory Group(PAG) <
7ol AYstn JUrt FRE A2 wwFdde) AEa dA APgFo=
AZd H7HAE d JFE e 7|5H AFd B¢ dFE FAAHe=
A kgt vb loh(, 1986).

ety H A2 oA e s EE V1€ 9AdY FR o8
o] 8% HA Hx Utk Y AEFHA YA A Mz JidE
Aol g FAAe] I dE, AHdF LB EE&UH
7t € Aol Boh(Lawrie, 1973). 1 3 <7t & FENA (FPC) oIt
FPCE 19503 ti# e FAQY F¢oz /e JddFoz e8¢ oY
Aol gt A4AT 7E2AAY EEFog 2Fozel olfde o o] U
oA E AGA Aitdle AFA E3tn de AF Itk (Suzuki, 1978).

gty HZde 7153 EAol & AR A% FPCY Az #F &
F7F @2t A AP Yok (Hevia, 1976, Millers} Gromiger, 1976, &
=, 1988, Qrskov 5, 1982, Quagliaand Orban, 1987). °|&& ¢
ABHALE ol &3l doln JiFRAES A FFF3A T AFE,
FAE e 715ACl 87HE AZAAZAY ol #F Aot O F
AHE SR sl g g9& dsted AAFHolzte Aol @
#Ho. (Otani 5, 1985, Jost &, 1987)



gulF g Moy gzel2 AYste AF AR AV ol el &
oz 74528 A$ tryptophan® 22 "F otulitd cysteine?]
2 Ai4 =9 (Kinsella, 1979) &¢Zel2 £ 7%+ lysinoalanine
(N-DL- (amino-2-carboxyethyl) -L-lysine) % 2& S &3] A4 =
tAA EA 7t dFHn UcH(Deng 5, 1990).

gl ol g4A R FE FHL GV D 2] G
3o n¥Ee AL AL £ Aoy, B FY ALt e 2
Uzl e} x%58o] ettt agn HF YA E AHFIE QR F&o] 3
oo, HZE YHE 75U L 2FY F e @HE A (Deeslie
9} Cheryan, 1981). ol&1d @9 a2 sl A48 Estgres 1
AEH nASA 722 GRS d&H02 AL & ey, 1F
3 Wo| 7ttgxn nAsstede AN AF EAA}(10%~90%)
7} 9ojdth(Cheryan, M. and Mehaia, M. A., 1986).

Ax FANZERAAN LSS AFn oA HHAE 75, 0¥, W
Z, W 5o Hr 8o o] Holde AHuk o] AX Gt zej: H4F-2
= £A 5o A 2L F84 998E scum(FAEHE) 2 oF Fol
7l A AAA Uk A o8 $£AE H71EF BOD 3 COD
A5 ZAHAA dQlo] Ho] FHFAE oA E 84 @E S HI S
AAG A 2z EPA g g A3 (F, 1980), dETFES
scum3 $9 At 2A 9 o4 % o {9 g olfo] FFHIL UX (HH,
1980) E& ol& HAYS AEZ Xejdle BOD F2 FFUA ol gF 4
ARl A28 A 343t SCP(single cell protein) 24 4] #o|y Al
ZA ol g E AT (HiE 1981) Tol &%L3 HIPH1 Yo, 2ex olE
o FHoz A g2 stF ZAbA ddid e =%E(1982a, 1982b, 1982c,
1982d) o olF 7tEaatel &AX e o 7H&E A7 Jlo ol EF
E 7} AAe] Bol I @A L FAE o] &3l A5 A§ £&ute] A

¢

M



7} 22 old #3 masking WY T LEAC T &u9E FAaAT
T dFoltt

Onoue® Riddle(1973)& A F #H7IE9 A - ES 712 &
FHEALZE pH59IA plasteind] ¥ E Eusden, slucte]l Paksa-
kulthai $(1986)2 %o] (Male Capelin) & ¥828 A4 E ©|&3F fish
sauce AlZol W3t AF3 vk Uk FHT(1986) = Fehilleol B2 T8 ¢
WAL 7heEasted A& ofnlit U2 FFFEH st Ende
F2 A g SHo WE fd8ge o A2 Zv|sd b v
1 e

ol gt Aol sl ad BT AT Sen F(1962) 2 peptonesiFabA]
Az 2 o] &3t7] Y& o8I WAE papainlE JMEEHE HERE A
T3tgor, Hale(1969)2 2049%9 Al# protease® ©|E9 Ztzt HAx
Asto A o SaWRA S BHAIAH &AHE SHT 2H, nAE AT
pronase’t &&l4o] 713 %o, 7HHc] YT HMEE dtEejotdM £
2 ¥ 4 protease’t AZdn BudA i, Cheftel(1971)2 34 vhg&
711X pronaseZ ol &@W A9 JlFEH ddd E3ngd vt UG,
Satterlee 5(1973)& 4 A He 7t E3E°] meat emulsionsolA
binder24 ©]&¥ 4 Utk 393, Monsheimer® Pfleiderer(1981)
t J¥H71EE Y E proteaseE 7T EHE A=A 2, Appleman
(1973) & 7HAIQA 7t et B Aed ZteRdES Tt #5322y
JFHoz 43 FRE UE & UL B AAdH gE oY
AL FA FREHAAE d sto] Folxte o2 Enrt deH
(Schwille ¥, 1977 ; Ney, 1979 ; Stanley, 1981), A&7/t E
e F vy gEolo o]&5 3 AT (Adler-Nissen, 1986) FIAFH
Fulold e dietd H7/HAZ ol AHgs I 3loh (Brozan, 1977). 24
ojF ol F£F gelatind 7t5Edo] #F Hie o3 o



Biotechnology’t 4384 GANA FFAYIOE olqh3t7] A &
A 71&0] A ojof Frie Mol A2 wet 2E s MY
d QAR Bl AFHDn AUk HE vF, 93 L vdd= F 7ol A
AZMe d dEerisd BEE AXAge] Edn e dHolt
(Govind and Itoh, 1989). WHEAQ AS=2& Cheryan(1983a) & =¥
2]71€& bioreactor®l $8AlZl membrane bioreactor ZA & 71&3td
HAz=2 nIEIHE AUz, kg E o] &3 7154 A EF/NE(Cheryan,
1983b), Z A A (Mehaia and Cheryan, 1986) 2 d8g¢=Z il
(Cheryan and Mehaia, 1987)° #3 <+ 2u7} gloh

AN 19825 w4 (BKE) S BxagS Pop AFAY 2ol
471 AFZ2T (A EIAL 184, HAZIHAL 152H 0] AP} {71, A
7V, TEAY 99d, dF d9do o]f Fof Fol sty & A7t
ol Zojx 1 Utk (Y, 1986). o ¥ 1989d % AT A =E AL Al
Z, glucosyl-cyclodextrin® A=, #8884 3 & 2EF /g, 49
Fo Az, AvFEdog Ry AE2ANY AL, FRE LREF ANE A
3 UF, &, ddoz¥E rled 99y Ax, ofadNady ¥, A
@ zvjge) Az, A&4A9 7154 Fd, dF #44 (lecithin) o W,
84 meat flavord] 7, ojfol 23 HFaAe Az § 2049 FAE
F3g v ot (Kainuma, 1989). °l¢ o] Fr|dAZ3 A= 7t
e7lee AFFHAY S&o B A7t €3] AP Uk

FEY WY g 5§ o7 e AH4 @A AL vt &3
A olw T Ageo] dojx|y o8 FZ type | ZeHloz A zxdd
(Nishio®} Hayashi, 1987). A&d AzxWHd #F JdF2Z2E Ames
(1949) 7t 2z2¥ 49 Z(tendom) S °| &3t FArstztge] AALH A
g & 9 A Zxoe] #AE, Veis® Cohen(1955)2 $+H& o] &3}
o FZ8&99 pH7t &0l PlX= FFel d3td, Shirley $(1962)& &



gole] A 2 WE ol 8dd A Az E ol&, 233 HF F(1989)
e AR AW E Ya2sle EDTAS o] &3 €43 AMHert &8 2 A%
o uxe 9FS Bug v gk, A 7 FoklA ol &H1 e A}
F2 SAFE Zddez Azd Rolzm o Fe wu AL Axd A
53 @ (AmE 2 AEsn UAA @edH, e $3o wsd 2
ghAle] garo] vtm Egd¥Ao] wony proline® hydroxyprolined &
Zo] Hold WA W AzgHx <yl o Folvh(iEH, 1990). Iul
Ne o9 g ol&dtd Aduy Ay Axd #FF dFe o (1977,
1978) 2 71 (1968, 1972)°l ol&td Hund F7pxdl E3strt,

et FA7EE FRCA Udee Az o 30UEY vt dF AR
TE HEZ o|2YAY ol dEER HIIH BHLAE oIATIA UL
og B A83<Q oy o g &I A¢st A s¥HE Aol o
3 9Wad F 80%AE AXdn e AL EFFEHE T3 A
oz 44 FZo] stedAwt Al g FE37] Al ool F/HHA Us
v Zehd duAn BEES AAN] fsde dAE GAZE et} o
AAgde gdutdoz A AW (A-type) & 7] Ay (B-type) 22 T
e, Axe staditel AL @A, Fas stuZdde]l B F3
olg51 3lon HAzE HFol AP Tt stumAe]l HAHL FEHE=
Atzel By B Ect (Hinterwader, 1977). 8@ F HAg g
2l717te] 6~20F A= A8HEe Aol Jou(Petersen, 1981) ELE
o] &3td HMAestH ol & MNAHE F US Aolth

E d7E £AA7EY fFECSY FALEER Y PR Fyo] WY
% B-typed -AAE o] &3 WY (E-type) 22 7HAv] AA L A A2 st
A g A2 X BA, B2, omixd 24 % sERAE FF =
< FH&9ey oo dFE EAHES A st A54 = vke7]
g ol g3l AdS AL5H o2 MRt o o] EAFH A5H

E&‘L rlo



o gloiqel Aol g HAe kinetics® &4 vmatgon A%y o
g7 FANNY H2EY D A PlAE Axel datd AEsS s}
F23 #4333 ¢ BYSHAon oled 1 PR o8F Az
o WeE AEsRY.



1. M =

B AFoA A14E 7FA9] (Limanda aspera) F3& F4HA] Abst+ 34
F2A QAFA(F) AN FUslg 328 E(15°C)d 1¥93F HAd 4
§d F A7t B2 53] AHS 1 cheesecloth® q#d o5 T2 1 (-60°C)
H ARl S1 Addg Azsgon Azg daee -100Ce ¥Rl
A3t Adepgle] st E Ao Ag2A ALgsAT.

2. ¥ H

(1) oz Hxe|

gdzel Azg (B-type) & &4 Al (E-type) o F7HA ez 733
o AAstged 1 27L& odg# 2. &, B-typed 0.3% Ca(OH)9%
o 100mlel oI5 10g(ABFF 71F) S 2°CollA 2441 Tt A F 5
2E Bo MAstd 2 AMAA] pH7E o 7.00] E W7A] FAGRATG. E-
typee ZH4 100mlel o139 10gg ¥ A (Alcalase 0.6L)E 7tstn
(714 : &2 = 1,000 : 1, w/w) pHE 8.02% 233 F 20°CollA 1A
B AAF H Bihe BEAIE %9 pH 3.59 FHFE 53 AHA
ot

(2) ®™2iEl M=
AVESE (w/w), 2N, 33225 ¢ F2499 pH & HIAH F



e HAzY stellM F2¥ Add £9& dAE(12,000xg, 10min)
3t 42dHE o3 (Whatman No. 1) & ¥ #d&oz & o
£4g gol2 2#¥+A (Duolite C 26) 9 S0l & 23] (Duolite A 162) £
BAT & EFAX(BT7C, 5473t B-type ¥ E-typedd AFZ
Az A (Fig. 1).

FES ALRzY, ZAWE Soxhletd, ¥ Ay |, 128n =
& semi-micro KjeldahlH o2 390, 7713 &#F2 A& 2g
o i 10mlE ¥ 71g3ly E&AIl | AAEAE A4A77E d w7t
2 ZHM 9e 2 £9S% 50mlE F &3l ICP #3324 (SPS 1200A
Plasmaspectrophotometer SI)2 &3 3},

2) 221y 43 &

S §H9 FH L dEFITAJIS) K 8004(1973) ol w2t datd
Aol tate AAsEe. S 7 A8 10% 89 50mlE TE
25 A9 A vlolA (FA 4. 5cm, ¥°];6cm)ol ¥& AL A4 &31F
B} 5°C ¥ €59 EE AL £ ¥ 257t 1% 5 A &
Adge 3L o ddd. 32 $1d o Ed F Astd A
7o E¥d BAHTE FAAA 28 I°CH F29 228 ASAHET A
Aol Eolx 1 fo] RAHEL Bln H W 22X A §Ho=
&t

11



Raw material

|— Washing with cold water

— Draining with cheesecloth

Residue
E-type B-type
- Adding alcalase(E/S=0. 1%, — Adding 0.3% Ca(OH):2
temp.: 20°C, pH: 8, time: lhr) (temp.: 2°C, time: 24hrs)
Residue Residue
— Washing with water of pH 3.5 — Washing with cold water
— Filtrating with cheesecloth (until about pH 7.0)
— Filtrating with cheesecloth
E-type gelatin B-type gelatin
extraction extraction
(Water:9 folds of residue, (Water:9 folds of residue,
time:4 hrs, temp.:60°C, pHi6.0) time:3 hrs, temp.:60°C, pH:5.0)

Centrifuge(12,000Xg, 10min)
Supernatant

Filtration
Active carbon treatment
Ion Exchange

Drying(40°C)

Fig.1. Procedure for extraction of B- and E-type gelatin from flounder skin,

12



@ Jelly 2=

Jelly Z5€ 4EFATFAJIS) K 6503(1970) o mebA Aeted A g
Wate st 2 Alg 7.5g% & 100mlel ¥ 3083t B&AI7 F
50°Cl A &3l % ohg, 10°CAAM 17TAZ ¢ dZAA A &
A7 4.5cm, %°] 2.5cmEE 95822 3t9 rheometer (SUN rheometer,
model SD-406) 71717x]2] A|&d 9ol ¢ix 72 7ol 5mm= < plunger
7F A4E 5mm ZHol2 E07 oo ZEFE FHsd go® FAGAT.

@ H=x

A= 23 Adgd Agd datedMe dL2FdTFA (JIS) K 6503(1970)
o gty AAlstdc HEE 4 Alg 7.5g€ E 100mldl ¥3 303 H
FA1Z1 F 60°Col A Ostwald F=AZ 9 A= Hlasted AHE=E
Aot a8 AP slERAEd P Az %, pH % 2%
FA71EN 2FsAT. &, JMERAEY F2E 1~-10%7HA ¥3AI
HE 2712 #AF F 20°ColA EH3 o™, =3 1% 7FeEdES IN
HCl3# 1IN NaOH=# pH 3.0~11.07bx] 2% 3ta] 212t ¥ & pHW
o & AxE22Fs¥. 28l 1% 7R ES 20°C~80°C7hA] W3l
ANAEA 7 =AM FA s

o d t,
Ny dyty

oo k4w

(A=, &5, t:F3AZH)

e
.

on

PIP.S
()

@

&Y

& Hayashi 5(1990)¢] ®iol @zt Amberlite IRA-400 <°]
2 A (Fluka Co.) 20ml®} IR-120 Plus ¢l & 44 (Fluka Co.) 10mlE
1% A& £ 100mloll H7tetd 2083 wutsidnt, o] &89S A&
21 (3,000xg, 5min)3dteqd FA & AAF g 4349 pHE FHsdq F

13



APz 3.

® &z ¥ HIHEE

EABAEY F3 (1980) ol wWetA kaolin2 & EFFE&HYE A x3te 4
#4 (Fig. 2)& F4stn AAd €9 0.1%% 660nmols EFBEH
(PYEUNICAM PU UV/Vis Spectrophotometer, PHILIPS Co.)Z
FEEE ST F AFHo2HEH g8 AT ANAxEE LS
Shimada 5(1984) gl we} 74zbe] A8 E "ol&Fo H9X 1%
29 50mlE THEI20°CA 3087 #AF F Conductivity meter
(Metrohm Ltd.)2 F&&dd. A7IH=EE, k(mho)E Tt 22
(mho/cm) = (1/R) X (L/S)°elth. o714 RS A¥(Q), Se =49 &
A (cm? 281 L& =A7He ol (cm)°lt}.

4) X &3

1) SDS-PAGE &4

HMzd B-type} E-type At¥e a7 ZHE Weber® Osborn
(1969) 9] 2#wdd wet SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) & °l&3td #x#& FA3A. 5%9 polyacrylamide
gel =2 pH 7.0914 ZAEF 8mAY HFE 8AL B TAAAL,
pRA(AEg : W2A 0 E= 400ml : 70ml : 530mD) # F4Y (2B Y
500ml 49 Coomassie brilliantblue 1.25g) ¥ 24 (vgtE 50mlst
W24 75mlE 112 A 4)d 22 P9o]4 marker protein® vlw 3t
Ba%g 23389k, Marker protein carbonic anhydrase(29KDa),
bovine serum albumin(66KDa), alcohol dehydrogenase(150KDa),
B -amylase (200KDa) ¥ apoferritin(443KDa) & Al&3Hth. 7I+E

14



Absorbance at 660nm(0O.D.X100)

Fig.

24

20

16+

Y=0.198 X + 0.836
r=0.9962

/0

Kaolin concentration(ppm)

60

T

80

100

120

2. Standard curve for the determination of kaolin as an index for turbidity.
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2 3t EAFES Laemmli(1970) 2] Ho) et SDS-PAGER o&
7B 2] &H3A. separating geld stacking gel =8 747 15%<}
5%%2 ZA|8tq stacking geld 15m‘A, separating gel< 30mAYHF
£ FAAA AU Bd bs 9o AR e Moz AAHH. o] He
marker protein< BSA, carbonic anhydrase. cytochrome C(12.4KDa)
2 insulin (5. 7KDa) & AF8-3t% o

2) Gel ony

Gel A3+ Heck(1983) 9} Vega(1987)9] Wil wet FZAAZXE 7t
B 2o dsted ST 2zt A8 0.05g2 1mlY 0.05M Atz &2
A (pHB.0) o &3A F FUdF dFHo=2 HIH3H Sephadex G-50
column (0.9 60cm) o2 s on, &2fd dfd FAEE B33 E
A (PYEUNICAM PU 8600 UV/VIS Model 8610) & AF&3led 280nm
AM FFEE ZH3ET. EAF FF A8d HFEFILE BSA, carbonic
anhydrase, cytochrome C ¥ insulinel¥led, zt EFE4 1mg¥ & &
7} 1mle 0.05MAAZESEFHel] &3A7 F geldFstd &2ld &2
& A9 22 Yoz AT EAF 53 & FF3HLS Andrew (1964)
of ol met Agstutt.

(6) 3|E4 gt37lollM HetEl JteFsiE M=

N &H el Zae M8
JtAwls] Aol sERAE Y AL A Oen o] 2 Hhd o
B tEEAEE 3 vastd 2P 4 Ald JteEs HHxUE
AM 1% (w/w) 713 &HE 7teEaA] dBAZE ook 2ml¥] #H3do 20%
A st EAH(TCA) 2ml7t €9 e Algdd ¥l E28 B84SR
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3 YA122](1,500xg, 10min) 3t AFA 7184 FALE micro-Kjeldahl
Hoz HFdtd thg Aol ute} AlLte T

bR = (%) = CHAELE/FAL) X100

ol i 7t44 AAE 10% TCAEde AAHA &2 A4z 3t 438
o] 218" FEAE Alcalase 0.6L(S.G.=1.25, NOVO Ind., Cophenhagen/
Denmark Batch No. PMN 0106 88-9), pepsin(800-2,500 units/mg
solid, Sigma Co.,No. P-7125), protease(0.3 units/mg solid, Sigma
Co., No. P-2143) 2 trypsin(10,000 BAEE units/mg solid, Sigma
Co., No. T-8003)°l%dtt.

2) Hejelo] 3|24 7t sl

Ao oF zixtvlm Aedel iR A HI 0]1(1983)9 WHE
FAsd L3 Zo| M. Fig.39 Jetd pHAFZEA7 (Cole-
Parmer Instrumental Co., pH controller Model 5652-50) 7} 42 d€
27l 2%9] 1AENE Y3 FAE 718l pHAIEZRAE7IZ2 pHE ¢
HatA fAstEA wE2E, pH, WAL 2 BAFEE 247 AW
A ZteRaEdch. olmel R e YA dFF wEez S IA
HA7teEAzA S 2A A,

3) oot 24
ofm At 24 BAL 7zt A8 50mge AWt 6N HCIE A7t £ st
o ololxA AFEAZ(BA Hitachi Co.)E& EA3dd. =z
hydroxyproline %2 Edwards®t O’brien(1980)2 #¥y<& da 3
o] AP, F, 4 AE 50mge FHHA ampouled ¥ 6N

17



pH IC

o) o) R

Tl : Temperature indicator
pH T : pH transmitter

pH IC : pH indicator controller

Reaction vessel

Heating stirrer

Fig. 3. Schematic diagram of batch reactor systen.
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HCl 5mlE 7}ste] AF B b3 120°ColA 2441 < 7t EEAR
o} o] AAFEHES AT F, 1 AAE 50°ClM 7Y, AExE 95 T
AMgEH (pH 6.0 6.5 22 50ml FE&3Ach o] &HE 200u) A3}
o 2ml #3d 1 <7)d Chloroamine-T (0.05M) 1ml® aldehyde-
perchloric acid 1mlZ 7}tz 60°CollA 1583 ¥HgAIZ ¥, AA7HE S0l
W23 o2 550nmold E3ZEAE FBZEE 533t hydroxyproline
FEgdoz 24P AL (Fig. 4o ostel A=

FFHE F3ATh

%] hydroxyproline

A& gy FA = Fig. 549 2ol 713 8384, #$ERE <€
8432 2 pH 2EAAXNZ FAHO ded wg7], FFA(hollow fibre)
o, @ w7l (Nuova l, stir plate), pH A&2EA, §%24, ¢z
Weol 3 HE (V| AZFHE, BSEREY P, 7] FFHE)
2 Axsdyg. ol Z BXNE ZEEHCE AFIU] A S} ol AF
z21& 33

r ©
O
T
¥
rto
H
!
[}

4] gubg7old pHe &2 3 EdAM HFF AL trypsin® H
H 9.0% 2% 55°C2 #A3ch & EFE pHe A5x4
]%6}01 pH 9.022 nHAA pH7F 9.022 Ho|A™A &@ T3
ZFslmzn 3N NaOH7F 7FlA pH 9.0£0.1, 283 2=« €
7] (Nuova [, stir plate) 55+0.5°CE& ZAEHIAoH AAARE
o W3 No. 5(zut&z)d nPAA vedd F dF3A FAHE
£ zA3doh

) lH N
°l° Kl s mlm BN
Nz Ay

rg

rm
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Absorbance at 550nm

17 Y=0.083X + 0.038
1.09 r=0.9993

T T T

60 80 10.0

O ! T T T
0.0 2.0 4.0
Hydroxyproline concentration(ug/ml)

Fig, 4. Standard curve for the determination of hydroxyproline
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Alkali solution{——f_X Do

. FI
PC —
Membrane
module
TI

1 1 Pl
Feed tank Reaction
vessel AQ—J‘

OIO op

Heater Heater Permeate

Fig. 5. Flow diagran of a continuous membrane enzyme reactor for the
hydrolysis of fish skin gelatin.

FI : flowmeter indicator PC : pH controller
PI : pressure indicator Tl : temperature indicator
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E3A% (Hollow fibre membrane)
ZFZA (A/G Technology Co., Model UFP-10-L-4) & 7} £33 &<
Akl 10,000 ©]3tgte] F&5+ 10,000 MWCOE AM&3tgd

#Z7 (Gilmont Instrument, Inc.)& 7}
e EFd AAsAt FEEEE FIALE 5 o 7R E
o WHE HAdd xAHI}IH, #2719 flow meter reading?l
3t &4 %9 calibration curve: Fig. 63 Ztoh

@ RESLTO 0|zl s@5Ee £F
c&EEd g3 FE&xd i dFE FH7 A HEA 1%

(w/w)deted €94 500mlE ¥ 55°CE ZA3¥ 5 3N NaOHZ pH
9.0c2 AUt c¥&HE W3 e FE45ev Fig. T3 2

® *EST0 ojxls &Hel £F

gbgolol ZHzt FHF 1, 2, 4 2 6% Agd &Y 500mlE 1 %
55°C, pH 9.022 =A3 oI £8EEE 860ml/min(Masterflex
No. 5) & dAA #FAAA ¢Husdd 4 {FE42E SFAT. &F
Wil g #&2&45%E Fig. 83 2o

Ndgddad 2o ¥=e] gy $9e 2% 55C, pH 9.002
NAZFUEE oo ASEAEY RESESG FUL =2
#golel FEAAY. oY £VLES YA PR GFzAWRD
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40
35- J=0.46F -4.033 P
30
25+

20

Flow rate(ml/min)

90 100

Flow meter reading(F)

Fig, 6. Calibration curve of perneate flux using Gilmont flow meter at 53°C,
o 9.0
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—A A
o ® &

Permeate flux(ml/min)
@

o 1 2 3 4 5 6 7 8 9
Masterflex number

Fig, 7. Effect of recycling rate on perneate flux, { Pr=7,5psig, S=1%(w/v),
o 9.0, 55()
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60

50+

40+

30+

20+

Premeate flux(ml/min)

10+

Water

1%

2%

4%
6%

25 5.0 75 10.0
Transmembrane pressure(psig)

125

15.0

Fig, 8. Effect of transmembrane pressure on permeate flux vs flounder
skin gelatin(%, ¥/v), (Recycling rate 860nl/min, pH 9.0, 55°C)
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2) B2AoMel ¢rSET A5 (Km, Vmax)EF

322N trypsine® AgeE s o HEE&Ex Fr-E 23
71 93l 94 71-8Fx 0.05, 0.1, 0.25, 1, 2 ¥ 4% (w/w) 712 &
100mlE ®&71d 93 55°C2 7}E3% ohs 0.5N NaOH=E pH 9.02
zAsT} ololA wgr1dd & A4 0.05mg/mlE 7HE T 15
Z2 ALz 28 AS AFAALE JiFEHE 3mlE HSA 20% A4
ot EAH(TCA) € 3mlZt E9de Al@# ¥ vortex mixer’del
AqO1E7 g & AA4E(1,500xg, 10min) 3T 43d 3mlE FH
st 7H84d AAFEmicro-Kjeldahlg o2 A Fd Kmat 2 Vmax@s
A4kt Ao,

3) A ASTIOINC HSAE M X
A& gslolM trypsind 9@ At SHERA WL 44

(Km, Vmax)9 &332 0.5, 1, 2, 4 2 6% Azd &4 500mlE ¢
of gtg7le ¥3n &% 55°C, pH 9.022 4% ¥ 0.lmg/ml B4%FS
o] ¢£¥&5T = 860ml/mine® 1FZAA F
I gHWEE o]fdd FEEES 7.79ml/mine® ZAHUY. & F
#}e SHFEHNES 108 o2 608 ¢ 3ml¥ Bl 384 wg)
oMot £ Wygoz AAFS FHF the 2714 % (mgN/ml/min) & A
et Km# VmaxE A4tsd o,

4) ABA UST|o|N el Jp5EH =2
D Eas

A& A 1% E-typed e £ 500mlS HHg7]el Y1 55°CE 719
3ty 3N NaOHZ pH 9.022 zH3gd. 7N1F4dq) 2t g2Fzrt
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0.005, 0.01, 0.02, 0.04, 0.06, 0.1, 0.2 Z€ 0.5mg/ml7} H=% 7}&
3 10% HFez 120%7 3mlY FH3dtd 20% AdstotHEA &9 3mlst
9] e AldT] ¥l vortex mixerdolA 183 meHg g5 ¥4 &
(1,500 xg, 15min) 3 & 7184 AALE micro-Kjeldahlgl &3)
238l RS AAtStE

@ JlEsx

E-typedatd 52 247 0.5, 1, 2, 4 ¥ 6% 49 500mlE 37|
Y31 55°CE 713t 3N NaOH €922 pH 9.022 2 ¥ 0.1mg/ml
EAZE M O AasEoMe 2 wyes ey ArFg 2 E
Tt =g Altstsoh

@ #&& (Flux)

1% E-typedatsl &4 500mlE ZA sty uhg7lol ¥ 55°CE 7138t
o 3N NaOHZ pH 9.022 23& ¥ 0.lmg/ml 2% 78tn /&
£%21.03, 3.77, 7.79, 13.04 % 18.18ml/minE z}Z} WHSA7IHA
784 AAFE FF3A Rl =g AU

@ gte8Ho| 21|

1% E-typedgtel &4 Z+zt 400, 500, 600, 800 ¥ 1000mlE ®vH&
Aol ¥3 55°CE 7193 ¥ 3N NaOHZ pH 9.0°2 2daddd. & &
Aol F4Fo] 0.1lmg/ml7t HES FAE 7189 #5458 7.79ml/min
o7 ZAFT S 10% Fe=2 1208 B 3ml¥ EFHIA stz s
A bsk g o,

5) ei&A| aiebey| AEA| H40| HH Ao ojxlE oIXf

Fob
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O 2z %

7NAAR ZA A o LG FAE A7 gt B4 A HAIEA
o F, &4 EANEIY F/HS 600mlE ¥ &% 55°C, pHY.022
ZAHF ¥ trypsin lmg/mlE 7}ttt w7128 &E4Y ImlE 10%
ez EH3 55°ColA 3N NaOHZ pH 9.022 23¥d 1% dad
Y 4mlst EFstA 108 5 A F 20% (w/w) AEsolAELD
€4 5mlE 7kt wgg FTZAAAGYG. Fae] AL AHSlotHEAEY
7HEe EAzte Aa2%FE FF 3 JERRAL

mlo ml

@ 71AIHel MctSHol| o8t dE
TAE Sg7] AFAl B4 v AAL] Ao o ALEA
nAE S 7] A % Herd FFF 600mlE ¥ &% 55°C
2 93sA #2183 pH 9.022 PP B¢ lmg/ml EAE 71t &
£%£%7.79ml/min, £#¥#4£%E 860ml/minZ 2F}HEA HEIV2HEY A
4 1mlE10% TAHLR BH3Y 2x9 FFdAet 22 Wicz 7184
Aa%E FHstAh

E3AL 2ol oot FE
271et TAdFd 2l A Toll o3t FAo &S FHEY] A3 & o
Al Tygon tubing2 2 A3l F42EAHL =F3A).

® B29l 5%
gubgrldd Te @ KA TEFE 2] el Aeg Aswe)
44 zAsAA atan. 3,

Hh-g-7)1d F/F 4 600mlE ¥ pH 9.0, 2
T 55°C2 243 g lmg/mle] F4AE 718 £ £84% 860ml/min,
F&4% 7.79ml/minE ZH3td 2%g F3 FEHe 4 @WFZS S
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At wgrle ¥HE dFIA FAE A FEEES TLE &=
2 £%55°C, pH 9.002 249 FHFE 4AsA 238 FA.

6) Fouling & &3

T gs w7l A" 7]Ad thd fouling 43L& Capannelli
5(1990) 9 Wyol mel AAstgdn. &, ¥wErld 27Ies 600mlE ¥
pH 9.0, 2% 55C2 A% o ¢¥#ETE 860ml/mineZ Y% 3HA
o ¢S 10, 15 2 20psigE WHIAIIEAN {FEEE SHEG. 2
g3 71d899 55 1, 2, 4, 6, T 10%Z HSAFIEA 718 =R

R
rl
AR
&
L)
2
R=)
"
o
Al
w
®
o
4
i
Ip
H1
]
§\Y
ox
o
32
£
e
o
Fy
4
Jo
WI
P

fr

TE 2% 50°Ce ZF42 53 M gL 44719 Zb 244 &
T2 23 2VeF FESEA U AW 2
(Relative flux reduction, RFR)E t22]d ol&l AAitsid o,

Jo
b o

x

fujry
2
r o
Jo
i
r
K1
lo
)

RFR (%) =(1-Jp/Jw. 0) X 100 (%)
Jw.o @ BRZHAMY 27T FESE
Jp A" fAddqMe F2EE
f&&£x9o AAH (flux recovery ratio, FRR)
FRR (%)=(Jw. f/Jw.0) x100(%)
Jw.f : detd fdo] g BAF F A O £ HF FESE

7) ZIEsEe A

22 4o HEEHES 47 e Agd vEE 19 4719 HH =2A
oM steRAEE FHHAT. F, 71284 10, 15, 20 H 25%E
600mlE W&7lel zZtzt ¥ 3 pH 9.0, &% 55°CAAM 2z 712 sl
S/E=100(w/w)°] S =& A4S 7tetd 108 Aoz 1208 fEde
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Arpage) 7hed 23S FYstd SRR E Adetdct

8) &4 utZTloMel MM £Y
A& kg7 g o] &3t Agd steRAAl AFS S8 Hstd
HAzAs AN AT F, HE7ld 10% 2" 84600ml
Yo ¥ 2% 55C, pH 9.022 24d3% & Ilmg/ml EAE 78t
T 860ml/mine 2 AN ¢PZAWEHE A8 FEET
9ml/mine 2 ZAIAT gAY F $HEr FHE A #A
£ &% 55°C, pH 9.02.2 23d 10% Hzgd &4& /=
Fatdoh, eRHEY Y FS FE FH FEHE

My
i
i

g3 £z VFE T
e ALHE St AdSAT
P, &8 F
P : tAIZh HFAA ZF(mgN/ml)
P;(mgN/mgE) = J ! #%%%(ml/min)
\Y 359 25 (ml)
E : 4% %(mg/ml)
Pc = 3 P PEJVt Pc @ A|zbA S o] w2 A F] H(mgN/mlE)

t  AZH(min)

(7) oi&4l oter27|2 M =3F 7(Xto|g| ®Helel 7ls=2dES ol SE
xoiZt& % SEtxEolz M=

1) =olztatel Mz
zoge Az 98 94 A2EH AZE JHAN Y A SR

2 10.0g, 219 10.0g, 4% 3.0g, MSG (monosodium glutamate) 0.5g,

7hetd 2F (R Co.) 0.1g, AP ZE(2F7] 4F Co, TH=
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6.7-7.0%) 3.0ml, ot (F234 Co.) 0.05g, HSFFEL (B
HCo.) 0.1g 2 Z2EZ(EZ Co.) 0.2g BEFE & 100mlel =Rtk ©
2 gxg (87 AFRE ¥ 58738t 43 ¥ o3 F(cheesecloth) 2 o3}
ey o)A g zubF AxE PAoR FHHUTh o] dAF} AlEHI
Q10 0% F2AL 8:2(V:V)9 vl &2 EFstd xotRez 3o

2) RE=x0|Ref H=

Jbapuls Aae shEREE 35.0g, H&4aT (A FA, Co.) 30.0g, M
e 15.0g, MSG (monosodium glutamate) 15.0g, 2FZ A (H73F
J,Co.) 6.0g, ot 22 (BA 54, Co.) 0.5g, I (B, Co.) 0.5,
Hezzra (A4, Co.) 0.5g, BZAEL(E=AY,Co.) 1.0g, 2FE
%%}(Eﬂ%%"‘l’, 0.) 5.0g , BFEL(ENAEA, Co.) 2.0g5 £, ovhs
o 7iapulE Aetd sl E SHE0ER ST

>

3) sHA
0919l BE5AAIL YL FASA 58AHAY G u+Fth, 33 2%
th, 13;0% vymd)oz AMzE Zv|LFAE (imitation sauce, IS) 3
3ZFY Al S, 2 S38 %, dA), A 2 FEHIAAS #eH

b F HAfelA @@E}iﬂ‘i}(*m 1979). 9714 A#|HR S1,82& 4
2zt 80% 9 FERVHF 20% 2, NBLF S3e ARAMDF 50%% F=
A 50%2 FAH e IR 28x AzE iAvy Ay b
Ba 2 E§ 20 E (gelatin hydrolysate complex seasoning, GHCS)
Alg Biznog = HxE3F%0 8 (anchovy complex seasoning,
ACS), Z/ME23% =20 & (shellfish complex seasoning, SCS) R 17l
23208 (beef complexseasoning, BCS) &t &7 #EF 7M. old
F5HHE 2t AEE B 100mle 71E3ete] #7] AAS & B32r8 6.0ml

e 4y
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& 7hsta A% JENRAM Az on deHA UL G v F
d3tA A
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M. A3 3 34

1. Mgl =5 x=d

(1) oIz

QRS HAe e g9z AAYF 7 A& 10g & T~144)
7% #71¢ ¥ IN NaOH$ HCIE AHg3ted pHE 7.022 283 o
50°CoAlM 4413 B¢ F2319 & ° &2 Fig. 9% Zth B-type®t E-type
2% o drbgFo] 71A oFe owiztAE $€9 F/4E HIAW 2 o4
e & 2ol8 Moz %%ttt Brody(1965) & A& e o] B
7hete] FZse Aol Foa AR, © $(1977)L FeAHm (KB A=A
e 3w, BHA S@ AzZAlE ¥ st 22 Hslste Aol MR Fo
BT P v glch B Adel Ae HA Wb Fe ol oM Fr A
9a] @oted ol B Add A8 dmoinst ANy F FAAZRH
sEFTo] 12%2 $3t7] HEole} Yzhdth

(2) FEAZ

ol Axto] utat z+ AlE 10gel 9 ZHEFe] £ UMY ¥ pHE 7.02
2 ZAs 50°CoAN FEAIE 1~TAZA] @3S e &2 Fig. 10
9} £t} B-typex 34 ¥, a8y E-typew 4A1% ¥ &2 £
o] Z+7} 64.5%, 57.2%°lR o8 1 o] AlZto] ARAE +8&9 FUl
Zo A Ggtth. o] F(1978) % Hm (KR 9 FZoA BFAKE 4
AZE, QAo e AT B¢ 47 FEF o] M F2 FEE AUeH
3 o) de AlzteM e & W3t AT
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70+

60-

Yield(%)

50

6 8 10 12 14
Ratio of water/material(v/w)

Fig. 9, Influence of ratio water/material (v/¥) on the yield of B- and E-type
gelatin fron flounder skin(B-type was prepared by alkali pretreatnent

and E-type by Alcalase pretreatnent).
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80
01 / B-type
<
T 60 9
o
>
50- E-type
40 T T T T T T
0 2 4 6 8

Time(hr)

Fig, 10, Influence of extraction time on the yield of B- and E-type gelatin
from flounder skin,

35



Q) F&2

%ol Aol whet ztzh 10g9) oy A&l A7bF 9w, pH 7.0202 =
A3t 40~90°C7HA] %9 ¥3E FH B-typee 3213, E-typee 441
Bt A4 323 £8E Fig. 119 YehAA. B-typest E-type &
£ 60°CAlM 27t 65.0%F 58.7%9) &< Uehdon o o4 Zrlsa
@dh. EH F(1990) & Bk Ayl F2AAM 2x7t M8 £5 F
&°] F7Itdn Eud oy Himterwaldner(1977) v 58 UF ¥9|
H AFAHHE BAAA gz A=, 60°C oldelA 7ixin] Hug F
Z3td Zehale] x3Zo] F&Ho] helix &7 #idHn F2A¥HY 2L
Ao Bygogr Zgde B 9 “soluble” A}gol WAL
(Johns$t Courts, 1977) © °]49 $£&°] F7tsA ¥} Aoz A7ty
Ah

(4) F&£8Y2| pH

Aol Aol wret 2+ Alg 10g A5 9 7hFe] &S HUletd pHE
3~107HA ®EHAIA 2= 60°CoAA B-typer 3AI1Z, E-typee 441 &<
7z} F&3d Yeid $£8&& Fig. 129 2t B-typed pH 5.0914, 18
3 E-type2 pH 6.0°4 Zz & £&& Aoy &8 M &
239t o] A3+ Baier®} Zisman(1975)°] A-type2 AHdolAM, B-type
& FA~dA "W F2dde Hue BAERHEREZ(1976) 9 A
Ze 3% ¥ = pH 5.0~6.0018 < AHA A dx8

ol}e] AAE TSI Y, HA F2Z2UL B-type AIF ¥+ 7
FZe Algel 9ul, pH 5.0 2 60°C, 3A1Ztelles E-type A EY 3%
AArEe A5 9ul, pH 6.0 2 60°C, 4A1Ztolitt, olde] &2 B-type
64.2% Z E-types] 59.2%5th 5% %steh.
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Fig. 11, Influence of extraction temperature on the yield of B- and E-type
gelatin fron flounder skin,
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80

70+

60

Yield(%)

50

Fig. 12, Influence of pH of extraction on the yield of B- and E-type
gelatin from flounder skin,
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N
Ar

xf2s

B-type® E-type A& ¥AHFL Fig. 139 Yeld A} Zo] B-type
& WRE 66KDa o4 #AFE 7H ez dEgen F8 FAFS
727} 200, 250, 450KDaclgich. E-type® %% 66KDa olshe] %tz
o2 2¥Ho gloen 53¢ £AFE 7R g FAHA dun o8 @
ABZ Bd, B4 AXNste RPN EL2of FEoR Qo o7 £
ANE FEAA BAEFY vt dojgen o2 std F&d Al e 1
Aol @A3HA W3t E-type AlFol A3 t FAHHA ¥ AR A
¥} Kinsella(1983) = Agde] £ F L olF tidsiAl EEH AR
U7l B EAFL 100KDa ¥2olgtn Exng vf gled oz vl&¥B-

type AlFS EAFE 473 2 Aoz AYHUL

Fe AEFE 7IF22 3t B o, B-type® E-typeol ZZt 99.3%%
g (7] A" LTD.)Y 97.8%Eth <zt ko
datelo] 11.8%24 323 =itk AW #FFE B-
type AEFL FUoY E-typed Al® A e 23 tod i FFe
AZE F AT BF 0.4%24 333 @2 FFS 2Hch
224 gFe Aol dE FFEEY tix A AEAAed, a1 F A
do] 714 gol HE&HNeH Flog, HA 2 U T AxdE A
g A AEHA FAY Fo)F FHEH AN
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Apoferritin(443KDa) ‘

/3 —amylase(200KDa)

Alcohol dehydrogenase(150KDa) | :

Novine serum albumin(66KDa)

Carbonic anhydrase(29KDa)

Fig. 13. SDS-polyacrylanide gel electrophoresis(PAGE) for B- and E-type gelatin
was carried out at pH 7.0 by 8nd per each sample and in 5% concentration
of polyacrylamide gel for Bhrs.

1 Marker protein, B: B-type gelatin, C; E-type gelatin
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able 1. Proximate compositions and heavy metal contents for B- and E-type gelatin

Proximate composition(%)

Heavy metal {ppm)

Product
Crude Crude
Moisture protein fat Ash In Cd Pb Mn Mg
farket gelatin 11.8 86.3(97.8) 1.4 1.2 1.68 ND* 0.30 95.69 ND
i-type gelatin 5.0 94.3(99.3) 0.6 0.4 3.73 ND 0.04 ND ND
—~type gelatin 4.5 94.6(99.1) 1.1 0.4 9.19 ND 0.10 23.26 ND

* Not detected

Values in parentheses are dry basis.
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(2) 2218 4%

Azd Ao R $14d, €4, A=, jelly 2%, THH, = ¥
ANHM=EE FH T ZAE Table 2 Jetdideh, A& FEA 30
T3 BEAT F, 50~60°CelA %3}1"]7]"4 A Add £& (FiES
FaRL, 1984)°] v 2 FEAL F=I T8 & W £v 2 XA
gel’é' 3 FF5AHS ¥4 Sz (Hayashi®t Oh, 1983) ©] gel thA]

g ASAHLEA solE WA Hed, o8 Zo] 29 W3l o
el geleol-—] 7h9 A wslte] 3 SHULS Y FHe2 EAFHC
2 AAEY ¢33 3 B-typeol &7t 7°C9 17°CEAM E-typeRth
EXAT AR Agedde @it FE=E B-type©l 3.48cpsEA Al
Aeltldct g9toy E-type 0.84cps2A A wsitd dubxQl aaiel o
YU 2.0~7.5cps Aotk (Kinsella, 1983). Jelly Z=e Al® A
gtelo] 104gdl Hldted B-type® 49geli E-typex Aol FAHXR] gko}
A & eA R3ATh Petersen 5 (1981)& A9 Wl 7hEolA Aetel o]
22 gz g Agste AR F42 Hste Aol A A|to] T&E
E wHde, B4 zole fle AR BustdAw B AN ALE3 o
g9l ZALeAlcalased] 23 Axjg] HAoA B B2 & AzsF o
oAuzl e Aoz AAHD ol olfE Agdors AHRIIde ti
AL e Aoz AyZrdr, olF EAE AT AdMe EiAE
AlZtel vt =8 2ejsiA B & o AA FESL slojor & ez Eoh A
< B-type?} E-typecl ZZt pH 4.95% 5.382 ZAF=HAed, Iukzd
B-typedatelel BAHQ pH 4.7~5.09 HAF (A EH/NTE FH, 1988)
LASFAPAT EL2 At & AL o] A E Holwrh B-type AF
o] TAAHC ¥& AL dZP=2 HAHE HAFAA ot F9
glutamine#asparagined olw|=7)7} 7t284712 @57 @ Lo}
(Eastoe &,1977). &=+ B-type°l 7.05ppm, E-type°| 8.49ppm2oZ
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Table 2. Physical properties for B- and E-type gelatin

Itém Market gelatin B-type gelatin E-type gelatin
Setting point(°C) 22 7 2
Melting point(°C) 25 17 4
Jelly strength(g) 104 49 -
Viscosity(cps) 2.60 3.48 0.84
[soelectric point 4,40 4,95 5.38
Turbidity(ppm) 1.26 7.05 8.49
Electric conductivity 193.2 2.1 57.1

( emho/cm)
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A Al AdPuc 2Ewsgen, H/ASEE B-type? B-typeel 217} 2.
1% 57.1# mho/cm2A Algk Ag€el 193.2 # mho/cm Bt 2ske=d),
JRe BrA gaPol W) YRl Hoz YAy AHHo 2 B-typed
A% ABERd jellyZEsb ko HEE Bon] SHED ole 43
o gg A= Astd T2 FHFo] Mol Myl AETE Ptk M
(1990) & olai @ o7 Aetde 22 F 2Rl e e Hrste
Ay S o] 88 Aobelly 2=/ 2ottt Bag v o,

| =40l 28t ™afelol Tt

fok
rok
Blig
gl__-

4,

(1) &a MY

ZhAto) 9] (B2) Aetdel g z2tE 9id Balase @S vu HES)
A8l 7R EE ST Z3AE Fig. 149 2t Fig. 149 Yehd upe g
ol trypsino] ©2 9¥a BHFALBG EaH o e Aoz e
trypsing Adetd FHALz AFIAT. 7 5(1991b) & pH-drop<
oj&& 1% uW+3 fAo g collagenase, trypsin, pronase,
collagenase/trypsin, collagenase/pronase? #4<& v¥|ugd A
collagenase® 7}3t 5& ¥ pronaseE 7159 < w &4o] 713 Fox
H 33833, Bhumiratana $(1977)& trypsine| o SgWAx2E
(FPC) ol W&l chymotrypsinel\t papain®t} ©f E& wgA L 7l2vn
H3ng vk gl

(2) "etele] JteEs =
N HS2x

NASEE 2%2 st pH 8.002 2T trypsin® E/S (w/w)=0. 0035
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Degree of hydrolysis(%)
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60+

50+

Alcalase

40-

30+
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T T T T
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Time(min)

Fig, 14. Comparison of the proteolytic activify of dlcalase,
trypsin, pepsin and molsin,
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2 7lsld 74 2z AL B e ESAZ A Fig. 159 2o
£ 57t 713t w2t B-typed E-type detd E5F 55°CollA #a&o] ¥
23S JeEAoUd60°Coll A= Bl &o] A "olded o2 A
v doll 93 Fzao EE@Asl) 7|dd Aoz A€o Bhumiratana
F(1977)& FPCel W3} trypsing E/S(w/w)=0.00159=% 7}3t2 pHE
8. 002 xH3le 2x®¥sld met 7ty 23 50°C F2o] HFH 2%
g1 2, Edward 5(1980) 2 54 AFHE (LPC) S trypsin
o2 47°CoAN 4AZ 7tz A3 st go] 97%C1dvn Bag
vt 3lch, E-type Aol 7R3 T7t B-typed 2o HE 2= ®3}
o #Aglel F 16%F = &SI

2) gt38%2| pH

7N1AEE 2% trypsing E/S(w/w)=0.0035 =% 7l3ln ¥&2LE
ool Auto] wel 55°CE st pHE 223tEA 1A% Bt 7Rz
Z2A¥ A= Fig. 163 2tk Fig. 16914 HEe vikel Zo] B-type# E-type
Aztel e pHE 7 wet 7hs-Eai st @98 F7hetiz pH 9,004 Ao
&< Jehidm, 3 ol pHelME 7t Rdide] 238 dadte F¥ES
et o122 A= Bhumiratana & (1977)°] trypsin®® 5%
FPCE 7}Ea8A14 o H32 pHrE 9.0°01ge A< X3k A §
(1991b) & W73 E pronase® 7F¢E3AIZ of pH 6,014 7HeEai =7t
b4 Ekey pHI. 0 ol e 7t ert @43 ZAasivdn B st
oo, Fujii®t Kobayashi(1973) € hide collagen® pronase® 7}&3}
Al o pH.6.09A4 71 ¥ #£&& UeUR, Gildberg® Raa
(1979) € Capelin(MallotusVillosus) ¥ () & A3}FAZ 7183AZ of
pH 4.0°14 ZteRai=rt 718 it Bad v 9o, 3 pHelA
E-type 2289 712 =€ 81% 24 B-typed A Hl& < 18%
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Degree of hydrolysis(%)
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Incubation temperature(°C)

Fig, 15, Effects of incubation temperature on the hydrolysis of
E- and B-type gelatin with 0.3% trypsin at pH 8 for lhr,
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8

Fig, 16, Effects of pH on the hydrolysis of E- and B-type gelatin with
0.3% trypsin at 55°C for lhr,
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1= =%

3) ghSA[Z

7148 2% trypsing E/S(w/w)=0.0035 =5 7lstn ¢ AT}
et B2 E 550C% pHE 9.022 3o ukgA|IZbE 2asdM 7tsi
=g 23T AFde Fig. 178 2o, Fig. 179 Yebd vis} o] E-type
Agtdel ZE 7t @ 1AD7A st e #3438 Skl 2
ol WrgA|Zte] FtstAE Eixe & W3} gloy B-type Aety
BESAIZE AR FF 38 Frksttrt BEAIZE 4AAR] Tt e @

3 Ftste A¥S JelUuT. HAH $EAIZFE B-type¥t E-type At
B8-S Ztzb 4 Zh g Ao 2 g 5 (1991b) & 4% d7d §de|

¢

2

0.03% pronaseE 7}l 500CoA ®IGAIZHE WSA|A 7R EE F
A3 A WAL 1NMARA & iR Ert vy 43 Frtettot i

SAIZE 3AIZAAA] %3 FUHE EAY: Y3, Bhumiratana &(1977)
2 5% FPC 714&Y%d E/S(w/w)=0.0018%5F trypsing 713 40°Cel
A WESAIZEe] A BAE&E BEY IAWAA = FE3] Sttt 1 o3
Ne A&Roz ¢ud Zrstdda st

4) E4E5T

7148 2%0l ¥ELE, ¥SAIZF 4 pHe @9 ZFd wet H3 =4
22 331 FAFETE 2EIFAE A A€ Fig. 189 UeEi
th. 8AFE7F E/S(w/w)=0.0017tA1 S48 F7tsithzt 1 ol e %
dMe & Fststed 0.1%8 HFH AL ex=2 ARF3AJY. A F
(1991b) & pronaseE WTHE 7t E&AIE o 0.03%°1AM 7trEd=rt
78. 8% oY AT+ E collagenaseE 1At 783 ¥ pronase® A&
T AE teEd=e 90.83%°lutn Exnddn, Fujii®t Kobayashi
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Fig. I7. Effects of incubation tine on the hydrolysis of E- and B-type
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gelatin with 0.3% trypsin at 55°C and pH 9,
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Degree of hydrolysis(%)

Fig. 18,
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Effects of enzyme concentration on the hydrolysis of
E- and B-type gelatin with trypsin for lhr and dhrs
at 55°C, pH 9, respectively,
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(1973) € 2% pronaseZ hide collagen® 40A12t 7b&ai g 23 88%
7t BdEdon 2 v g

olde] Az g v|Fo] Hol trypsing 7kxtul At g HAH s
B 222 B-type#d} E-type A&}dl T5F &% 55°C, pH9.0 € E4Fx%
E/S(w/w)=0.0012 Z3tou} wrgAIZiet E-type Aztelo] 1At 2 B-type
Aztelo] 4A17ke] vld] A BajA|zte] @gtom HAH ZU3tA B-type
2 E-type 2289 JlFEd=e 242 63% 9 82%°]Ath.

(3) EXtat

Fig. 19°1A 9} Zo] B-type Aetd 7t E9 £A&<] 6.5~25KDa
oz dg ¥¥Ho AT, E-typed A¥e #AF°] 6~20KDal® ¥
EH de A& ¢ F U Eoh FH} FEE LV] A3 geldIHEPe
2 BEAsg 833 A (Fig.20), SDS-PAGE £4H3 Zo] WA #E5
o] slded B-typed A$ A Fo] 15KDa°l FFZ ol F1 3ieH
E-typed ZA$E E¥A#Fo] 12.4KDa°l F3& o|F2 U Froprx=it
& EZA3A ge Aoz HAHAUAD, ©|HE E-type "etd JHEE &0l
B-typed AT BAFo] we Ae Az HHo AHEE Alcalase’t
A E EIHAA EAFET AN Aoz AAEY. Weiss(1976) €
pepsinl 9% Az}t E & ExFE 69, 21KDalthn EudtHn
72 5(1991b) & HFIHE collagenaseE 7FFEEAAIZ 7H5-EEHE8Y 24
& 10~20KDa W% I pronaseZ AT AL 15 KDa F=7 FF
12924 collagenaseE 1At £33 F pronaseZ WAl 3AL £3A
7~10KDa ¥Hstt B3 vt Qich o]sh o] Ao o7 A
B Exgo] HmE F AL Add Fde Gly-Gly, Gly-Pro
, °|E Alze] Adto] @37l W&o casein®lyt glutenH A

M

d

Hu

A o o
LN
Mg ro

=
TN
o,
o)
Kl
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Bovine serum albumin
(M.%.= 66,000)

Carbonic anhydrase
(M.¥.=29,000)

Cytochrome C
(M. ®.=12,400)

fnsulin
(M.%.=5,700)

Fig. 19, SDS-polyacrylanide gel electrophoresis(SDS-PAGE) for
hydrolysate of flounder skin gelatin, (pH 8.3, 15m

for 12hrs, 15% polyacrylanide gel)
4 * Marker protein

B . B-type gelatin hydrolysate

C : E-type gelatin hydrolysate.
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Absorbance(280nm)

Fraction number
1 | | |

i | | r 1
66 29 124 5.7

Molecular weight(X1,000)

—_

Fig, 20, Gel filtration of hydrolysate of flounder skin gelatin

on a Sephadex G-50 column (2X90cn).
(Eluent : phosphate buffer(pH 8.0), flow rate : 30ul/hr,
fraction volume : 10nl),
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id

2 A

2ee 59 + ANG (AR 5, 1980) 2 ASRE $yaLE
of B AT o] F

J0R olplicd £Fo2 Rast A5E ROz Mol ol
oJFot & Rez Bk

(4) 7I+EsiEe detdE H Ex

B-type 2 E-type AFstEsEe] duidE, $AH a2z AVNA
S5+ Table 39 2ot Zu¥d I3 B-type® E-typeol 22 93.1%
9} 94.3%2 €89 Al did FF Ao Zkou IE FF
89 A v RS 56 o]} FUHE Ef e o2 A
ZteEaAld W NaOHZ pHE 237 g g9 St 71ddvx
gogc

NeEHEY SHHL B-type® E-typeel ZtZt pH 5.30% pH 5.27%
2 AU el ole ¥R Aeslyq AL dgde FHAHl WA pH 4.
T~ 5.090 WY (HEA/FETH, 1988) e T Aolrt e Aoz yg
gon, A7/|HEEE B-type® E-typeel ZtZt 352.8¢ mho/cmet 268.8
# mho/cm2 Al#Adztdel 193.2# mho/cmEt Eed o2& ZAdde
g0 Agoz Qitd ol Fako] FHY] WEle} YA

Aetel 7}5E S HEE Table 49149} o] B-type ¥ E-type A
gtel Jl5REE 2% F2t ol wat HAxst 728 B-typed
Hx7t E-typeol Hl3 %t gtk 2= A$E B-type R E-type A
ge JHEEHE 2% 227t gobdd wa dEE gas oy B-typedt
E-typeZtdlle X Aol7t st 7 typecls pH ®3lel w& Hx W3}
' A9 siddh A 1 (1987) & TFHAX& dwde alH JieddEs
o] &% plastein ¥AES Fx7t F71gd wet Hxrl F/hddn Budt
qx, AF A(1991)& &AA Fo o sixvis] Aeidel pH WHEd
e HE Aole A9 gictm Bz wt glck, Hayashi 5(1990)2 olr]
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Table 3. Proximate composition and physical properties of gelatin hydrolysates

Proximate composition(%) Electronic Isoelectric
Gelatin conductivity point
hydrolysate Moisture Crude Crude Ash ( gzmho/cm) (pH)

protein fat

B-type 2.08 93. 14 0.21 2.34 352.8 5.30

E-type 2.78 94.25 0.47 2.16 268.8 5.27
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Table 4. Viscosity of gelatin hydrolysates

Concentration{(%)!1)

Viscosity(Cp)

B-type gelatin 0.98 1,05 1.14 1.29 1.54 1.81

hydrolysate
E-type gelatin 0.97 1.01 1.07 1.17 1.31 1.65
hydrolysate
Temperature(°C)2)
Viscosity(Cp)
20 30 40 50 60 70 80
B-type gelatin 0.96 0.75 0.68 0.50 0.42 0.36 0.33
hydrolysate
E-type gelatin 0.95 0.82 0.60 0.51 0.42 0.35 0.34
hydrolysate
_ pH3)
Viscosity(Cp)
3 5 7 9 11
B-type gelatin 1.03 1.05 1.03 1.03 1.02
hydrolysate
E-type gelatin 0.99 1.00 1.00 0.99 1.00
hydrolysate

1) Viscosities of aqueous gelatin hydrolysate solutions were
measured at 20°C, pH 7.0.

2) Viscosities of 1%(w/v}) aqueous gelatin hydrolysate solutions
were measured at pH 7.0.

3) Viscosities of 1%(w/v) aqueous gelatin hydrolysate solutions

were measured at 20°C.
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ARe e SAWE AN o Aoz BE4U AL e A
g 7l Bnd ¥ o

(5) ofolcit =4

Age R EY olu|eit 244 Table 59 2tk B-type A
bR B otvxit 2 E-typed 2AIAE A Aol7b glien
glycine, alanine, proline, hydroxyproline, serine % @%<& W= o}
o] = 4b gkl AA|ojul:Ake] 57%F A AT Glutamic acid (10, 10%) 2+
aspartic acid(6.32%) = #ZaA%d A5E zte ofnjxiteln &3 U+
valine, leucine, phenylalanine, tyrosine, methionine,
arginine, histidine 9 & AAlolvlxitel] &l 18% B3I},
53] £%ZU e arginined ATt ofmxAk ¢ @ut ofm| x4k ¢ 2Tt oln)
ekl M7 2 0 2 0 12 Ed 23] F& ntel =74 A dEtn I
(k—<F ®iE, 1973). #18(1985)& AHd ofmit FE7A Rl
P EAES @RS e otnxitEe]l HA oln|xite] 50% ol4E AR
gt glol @ute] glx, WA A& ofrixgto A &nt, FHE A3
7] 4 &methionine® cystine©] vi$ Howm £utal AWy AL
tyrosineo] otF Hoxm Husdow Ik F(1980)& =l = At
B 24 dFE £33t protease® EEHAI7IA Bto] T2 2u|gE Az
T A% Az, i (19792 A HeEHEM. W= 1~2.5KDa)
< Atgoh, Eledd 2 gsgtel AUl s W A sy 2 Jehid
Tz g oub glct,

H, B-type# E-typedetdle] opnlxAt AL oo Azl Wyl
W& zolrt A Y HEE glycine, alanine, glutamic acid %
iminoacid (proline® hydroxyproline) 2 o] Fo1& It} °lE ofrlx
e R71E7 AA otulx gt A9 o T0% AE ARG YU, °oF

rlo
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Table 5. Amino acid composition of gelatin hydrolysates

Amino
acid

B-type gelatin hydrolysate

E-type gelatin hydrolysate

(g/
100g-protein)

(Residues/
1000 residues)

(g7
100g-protein)

(Residues/
1000 residues)

Hydroxyproline
Aspartic acid
Threonine
Serine
Glutamic acid
Glycine
Alanine
Cysteine
Valine
Methionine
[soleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Arginine

Proline

7.29( 8.10)*
6.32( 6.28)

2.47( 2.50)

5.91( 6.38)
10.10(10.05)
24.96(24.71)

9.72( 9.61)

0.46( 0.47)

2.06( 1.93)

2.08( 1.83)

1.13( 1.03)
2.41( 2.37)
0.41( 0.43)
2.17( 2.16)
4.04( 3
0.72( 0

.92)
.73)
8.54( 8.46)
9.21( 9.08)

59.93( 66.54)
51.26( 50.84)
22.37( 22.57)
60.70( 64.77)
74.04( 73.56)

358.34(354.57)

117.72(116.22)
2.07( 4.15)
18.97( 17.70)
15.01( 13.43)
9.25( 8.46)
19.80(/ 19. 45)
2.46( 2.56)
14.16( 14.05)
29.80( 28.86)
4.97( 5.04)
52.86( 52.33)
86.30( 84.89)

7.48( 7.81)
6.46( 6.37)
2.58( 2.60)
6.32( 6.24)
9.64(10.07)
24.54(24.43)
9.88( 9.53)
0.46( 0.43)
2.01( 2.06)
1.97( 1.84)
1.13( 1.12)
.37(.2.52)
.34( 0.34)

RO N

.01(
. 19¢
. 69(

o

. 15)
. 20)
73)

E=N

39)
.19)

.62(
. 30¢(

o o o
© o0 O

61.44( 64.35)
52.23( 51.73)
23.34( 23.62)
64.70( 64.17)
70.50( 74.00)

351.92(351.70)
119.36(115.69)

4.09( 1.95)
18.43( 18.95)
14.23( 13.33)

9.32( 9.23)
19.46( 20.76)
2.02( 2.03)
13.10( 14.08)

30.85( 31.01)
4.81( 5.05)
53.26( 52.02)
86.96( 86.32)

% : Values in the parentheses are
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iminoacid® ##F2 < 15% FxolUh. Imino acide ZA A
Tt EoldA gol EXHo gle Re2AM oA e Fade dUFA
I BAFZE, ez g9 ¥ Lz Heste oz ZEA dd ("
5,1986). ® EH $(1990)& imino acid® #FFeo] oW Aztelo
gelling capacity’t ge}zlttn 3ith. Eastoe® Leach(1977)& ¥3%
BolA &3 At hydroxyproline® prolined 3l dizf 1:1.252
dFsttn Bustgon oA B A¥e Aot dX . Aded ofn
A 247 SFEHEL oluxal AT E 2 Aol .

5, AH4 HHIZT|

i

O| 2%t M2telo] 7t+&E5

r

(1) 2etS71&x| =0 4™

Bt E B FESEe R AEY FEFA RFFAE AR F
et g7l FHFE 9ol pH 9.0, 55°CE 2AF b2 ¢E 53
FEHe S €9 10mld vz Yo Zotyq {KFA £33 (flow
meterreading) ol W3lA FEETE ST 23+ Fig. 634 29, +&%
To 3t AN LH AL J=0,46%xF-4.0332 FFA =3 dg /&%
EE T 422 YeiATh

ekl M SREEE ZAHINY] YA CBHI ZHVNE o]t &
BEEE AN 2N FEEE AE 9¥S Fig. 79 JYehiddh <
Hol 30psig HES ¢HWER 3FPAZ O3 £IZ 2HVE €85
g WA REEEE 33T ZT} Masterflex No. 57HA€ H3E&E &
Ak, @b E 9pukgr] Fx Al A"ld M & Masterflex No. 594 23t
€ Aol 7} &Aooz} BIEHAU.

fF2&Ed vAe ¢AY J&L Fig. 8o YUY FH/4
3t} Zhziol Aty Fxo W& YWY wE FESEE JERR
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A AR dEE UG @ FFFe vEHdez Fotsden, &
7149 F=7t F7beel wet ko] ¥sle] g fEEE FUHES T
sten 1%714d dalMe 7.5psig olddAMe A BT RELEE
UYERR A,

(2) 3|24 grS7I0M HE2teloll st trypsine| g+SKT At

3 E2 wgrloA Aelele JAFE Wid wWE FAEAHLT 2H3Y
Lineweaver-Burk W¥edl wet plotd A3+ Fig. 213 2o, @& 713
FxolM AR trypsin® Agele g Km 2 Vmax#S 22 0.668
mgN/ml1(0.371%), 1.468 mgN/ml/mingda. # S(1991b) &
pronased] &g WFH JFEHA] Km ¥ VmaxaS Z47 1.82
mgN/ml, 0.06mgN/ml/min® 3, Alcalaseol 2% Azelo) 7lFEa o
A% Km# Vmax#e ZZ0.377mgN/ml(0.209%), 0.562
mgN/ml/minf 3z B8 dc. Svendsen(1976) & subtilisin
Carlsberg® pH 8.0, 2% 30°ColA A& 7l+EA] Kmat< 0.5%
29olatn Bug vt g},

(3) A=4 out87IolM Hatelol chst trypsine ¢S4 S

0z
4>

A&H Il RIgER BFE S A & 1A EEE A
Hslel] W YFFE 23 dyde Fig. 229 29 AR 585
333 H (steady state)ol =3t AlZte]l Aued 7|1ASE 6% Y ut
S 30%0°] A FAEH =3t Az JdEEd A 7187
£ %7439 Lineweaver-Burk plot 3}H Fig.233% 2t Michaelis-
Menten®4 Km# ¥ Vmax#2 Zrzh 1.162 mgN/ml 2 0. 347

Juoo

-—
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1/V,1/(mgN/ml/min)

12

] Km=0.668(mgN/ml)
10 Vmax=1.468(mgN/mi/min)

1/(S),1/(%)

Fig, 21, Lineveaver-Burk plots for trypsin-gelatin hydrolysis
in a batch reactor, pH=, T=55¢C, E=0.05ng/nl
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3.00

2.50 n g;?
~ _ ¥ 27
£ 2.00
; < 1%
o,
E 1.50
©
8 1.00
a — 9 0.5%
0.50
OOO T T T T T T

0O 10 20 30 40 50 60 70

Time(min)

Fig, 22, CVR kinetics - effect of substrate concentration on product
concentration at various flounder skin gelatin concentrations.

(pH 9.0, T=55C, E=0. lng/al, J=7.79nl/nin, V=500nl, Q=860n!/nin)
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1/V,1/(mgN/ml/min)

16.0
Km = 1.618(mgN/ml)

14.0
0 Vmax = 0.347(mgN/ml/min)

12.0+

10.07

@
<

6.0

100 -050 000 050 100 150 200
1/S(1/%)

Fig. 23, Lineweaver-Burk plot for trypsin-flounder skin gelatin hydrolysis
in O, (pH 9.0, T=55C, E=0, lmg/nl, J=7.79nl/min, Q=860nl/min,
1=600nl)
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mgN/mind®. Mannheim(1990)2 Kmazte]l #itgrldlA 37 71-%F
9 FHo o848 & don KmatEt ¥ 71dszdye weEwrt
Vmax# 2t ¢ 27] g o Fejsd &4 3 KmatEoh & 71d%
T E BEEFE Fo nPEL FUE Yz 2Tt Bliss
9} Hultin(1977) & pronase® casein® ¥&A Kmitel 1.67% 8tz
B33, Alder-Nissen 5(1986) & Alcalase® casein® 7hE8|A
B WIS HEHOE AEHI] ARHE Kmatel 0.11~0.5%%
gdn B33ttt £, Svendsen(1976) & Alford 5(1984)& a -
chymotrypsin© 2 casein® 7}+&aA Kmgtel 2 0.1~0.2% ¥
0.26% k. B1g uf o}

3| 242 A& e Michaelis-Menten’ds& Table 6°] UYeElHA
k. Ao Kmat2 3820 vl 2,48 F= & ¥1H Vmax, Koat<
o gkt o]9h o] AKX FHAL 71F o] WA Uguye
gaol 7 F& HAAY dFEH Fho FEAoz A A,
HEEREY & o7 JIAHYI DS (shearing forces) & ALY
2ol 71915l Aoz #ddtt(Mannheim, 1985). |&2olA Vmax$t
Kogkol 3] &4o vla) 217 4.2 2 8,68 AE R AL HellM 443 o
AEol o) =Rbg7lolA trypsin®] &40l HasHe oz wddr V)
el g Ao 3zl HEZA Vmax/Km¥l7l 4% 71243 849
A= AA Hed 3246 vE HukgrldA Vmax/Kmb7F 108 &
T A JdERR

=
rlo
fot

(4) %4 2erSTlolMel ot Ji5 g =2
1) B4k

d&A g TlodM E-typed@td 1%&d0 4% =E HIAA 77}
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Table 6, Summary of kinetic parameters for batch and CM reactors

Kinetic constants Batch reactor (MR
Ko (2g\/nl) 0.668 .618
(%) (0,371) (0, 898)
Upax (mg\/ul/nmin) 1. 468 0,347
*y (nin)"! 29, 360 3.470
Tpax/Kn (nin)! 2,198 0.214
“ 0. 980 0.990

sz - Vmax/E (min)'l

**} : Relative coefficent
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o] B4Vl AL FAAEHA =E3d S JleRdAEE 23 dge
Fig.24¢% 2t 1%7146 dsl 42%%7t 0. lmg/ml7AA & 7t =7}
43 F7Msltrt a2 ooz A4S FxVF F/EAdE JteRilEe
72% 2 A2l dAsAT}. WM 4% EE 0. 1mg/ml(S/E=100)7} A
dm UL, Edward $(1978) 2 0.5% 29 Zgdcyde] xa
£ S/E=250(w/w)HA 7t3ld 7t=E8Az A3, 7t e 55% 9%
2 sgom, Belinda $(1986) & Alcalase® H5@HAL 752aAZ
o 71dd da HEAFEZF 2.5%0A HFEIAEI 79.0%J . B oty
. Payne% (1978) & oo zut wrg7]oy G WAE trypsin¥F =7}
S/E=500(w/w) Al 713l 4AIZF 7AREAIHE o teRdllee 97% R
o Exg vk o,

2) 7|1¥sx

A& gl dFF ALF diA AT Ee ¥ & st
A= Fig.25% 2o 713 1% (w/v) ol AgtdeM e 7teEae
7F 70% °ldo2 Yestou 1A sert O oldes F7Hed we st
Aze ta Zadte AYL HYT =Y, NAREs 32542 At
d =gHe AL @ESHAAT WAE L 238 oAl AFE Bt
o] Ay &2 wkglA #FE HAUD JNFAE s kgl e U
EhubA] ¢fsk7] W Zoletn AJZhEd

Z1Ad AW (S/E, w/w)e ¥3ld] & ez Fig. 26904
Zo] S/E7t 1000 (w/w)ollX 20(w/w) o2 HolHgd 7teEdle 25%
A= wdon AFS BAoH, 100(w/w)olMe IR =st 72% dAch
gt 2 o3 E JteREEE A Homz B AdYdMe 1A
EAHE 100(w/w) 22 39t} Deeslie®t Cheryan(1980) v tiFoia
& pronase® VEFH JIFEHA HA E/SHI= 1/99 1/164t°] dtzn KB
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Degree of hydrolysis(%)
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Fig. 24, Effect of enzyne concentration on the hydrolysis in CVR,
trypsin-flounder skin gelatin, (pH 9.0, T=55C, So=Lielw/v),
J=1. 7%l /nin, V=500n])
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Degree of hydrolysis(%)
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Fig, 25, Effect of substrate concentration on the hydrolysis in CMR,
trypsin-flounder skin gelatin, (pH 9.0, T=55¢C, E=0, mg/nl,
1=500n!)
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Fig. 26, Effect of substrate to enzyme ratiolw/v) on the hydrolysis in C\R,
trypsin-flounder skin gelatin, (pH 9.0, T=55C, J=7.7%l/nin,
1=500n!)
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3 g8RE ¥ fESL
A% whikgrld A el bR werle) Rae @ seEs
£ WEF-9E 400mlalA 1000mi7tA] A3A A S A9 Fig. 274 2
o, ®&EIF}EY FI7 400mloldtll e ZNAAHZFR 9 AFgFog Aol
Erbsstgon, 971 600mlol e 7t EAES 719%2 Ao At
bR JFe dFT FEESTAA Zhe 7ol HEFdY
& & e A1 Aolol o8l ARHE Aoz 239
FEE&E ¥l & 7129 Vel =gE £33 Fe Fig. 287 ok
$E7h e84 Ao Ege BHAW stePiEe oa ga
ste A%E EAd. o A BEEye J¥gy FYF YUz mE F
2$ER Q8 we8rdM 71T ALt 38T AZke] a7 HEog
I AZAEd, ggx 2 H48dMe fFEEEE e Ed=EsE 75%< 7.79
ml/mino. 2 A3t¢ch,

4) THRA[ZE

HEZIH A Z1A ZAV jEE & e FF2AIRPIH HAHH A gL
S7Ie] Aad 71de] wEE £ e AFAIN W wE Rz E
Fig. 29 Yellidot. Fig. 299X ¢t o] ZF{AIzto] 10&A 758714
F7HEel e} SR Ert 50%9M T4% 2 F438] Frbsicrl 1 ok =
EZFAIZ] FrtEA T steddEe A9 dFINAY. FEETIF 7.79
ml/minolA ZFFAIZE 77210 oldfo] 7]A rteEdiize T5% A
o A F(1991a) & AlcalaseZ 7 HAGR S 7MrEA fFE&5=7 7.31
ml/mindl A ZFAIE 82&c] AFsicdn H3g vt k. Deeslie %
(1981) & 5HHAE pronaseZ 7FrEa|Al 1780A 34802 ZFA7H
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Degree of hydrolysis(%)
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Fg. 21, Effect of reactor voluse on the hydrolysis in CR,
trypsin-flounder skin gelatin. (pH9.0, T=550C, S=1%(w/v),
E=0, Ing/al, J=7,7nl/nin)
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Degree of hydrolysis(%)
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Fig. 28, Effect of flow rate on the hydrolysis in CYR,
trypsin-flounder skin gelatin. (pH 9,0, T=53°C,
Soz14(w/v), E=0, lng/nl, V=600n!)
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Degree of hydrolysis(%)
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Fig, 29, Effect of residence tine on the hydrolysis in CVR,
trypsin-flounder skin gelatin, (pH 9.0, T=55°C,
S=1%(w/v), E-0, lng/nl)
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o] AFE & AAEES & & AT FAEHA EHE AL oy
ZRAZEE 180801 FAIZo] 1 oY e FAAY #H
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(5) %4 gfutgTlolMel E4 tE Mol ojx|= QA

1) Eao| Het¥M
Aao A PlX e 9§ T 220 23 FFUS dolny) Y& HE
A Wrg71ol A trypsin A& dig IMFANE S F AFdE Fig. 3090 Y
Bl AT Fig. 3001419} 2ol EAMFAL 55°CollMe 4087HA] 27184
g4l mla| FZ3] Zistirt 247 o|F 50%F =R ZardF oy
25°CollAle A1t Wzt wel 480l dveiA garddod, 243 %
EE 20%% =9 A& YUY, Mannheim(1990) 2 3] #4487
oA Alcalased ¢ nlAe = (50°CH 37°C)} ¥F¢S =3 4
Bg 2AF Alcalased <HFAL 50°CANA 271849 75% 45
™, 37°CollA e 40%7F £4=Ata 2o

2) 1AM Mt oF

HE4AM vebd Aol wep 25°CollM 89 FolA trypsing &4
of i 71AAHA A& L Bl o JFE Loty s 27 €S
ZA4% Ade 247 Fig. 313 Fig. 321 Jdehlldd. Fig. 31014 ¢} o]
24 grerldl Hla d&4 SutErldA AAA AdgY o3 JFe
Hzx 1AZAA] BLaBA ] 27% FAFon 1AL olF2e gveA
AT 2= 2@ AP vl NAAD A He o HAAe AH
el vlAle FF] i H2Aoz2 vegd. ZAAA AdgYH kg
719] 9E FoA ol oA JFE FEA AV A T didle)
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Enzyme stability (%)
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Fig. 30, Effect of temperature on trypsin stability
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Fig. 31. Effect of membrane and mechanical shear rate on trypsin stability
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Fig. 32. Effect of membrane on trypsin stability.
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A gt olwel A FANEHL 12.95%Ach. Mannheim (1989) &
2 Rb371E o] 83t Alcalase® caseind M EHA Hie FE2AL =
A A3 2= 50°Ce 37°Coll Y Zzt 4o ¥2FL 57% 2 52% % o0
g7l 22 90R ool FEE AT dud EHEHS 2FE 5 AN
Ox dten, Z7GAAAM F2E Aie ZLELY A A JFL
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79



Enzyme leakage(mg/mi)

0.11 14
0.10-

-1
0.091 2

0.08+
0.07+
0.06+
0.05+
0.04-
0.03+
0.02+
0.01

OOO T T T T T T T T -O
00 05 10 15 20 25 3.0 35 40 45 50 55 60

-10

@
Loss of enzyme(%)

Time(hr)

Fig. 33. Leakage of enzyme in the C'R at 55°C (pH 9.0, E=lng/nl,

J=1. 790 /min, V=600ml, (=860nl/nin)
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(6) Fouling A&

AZtd 43 £ FdAJ] FRGd 4FE FE fouling 3L &
A dade Fig. 34 JetliAdch. Fig. 34c1x et Zo] &5 w3 713
of F71gel wet AL &&= F42E&(RFR)°) F7Hstd e 10%713
g4 e RFR (%) #°] 91%Att. =3 71dsxe Wl we ¢4 e &
o seed JASES} 6%7AE AEEsl 5442 RFR(%)E 27}
2% 71 F=7t 10%0A = 5o ARl RFR(%)#°l 433t 3
o4 JFE A @itk 71AFETIE 6% ol e RFR#S F7HZo]
A% 71527t Fobdol wal RFR#S F7HE L ZAdAA ¢ AA RFR
#& s 2Rz YeEHYed o2& ZAE Cheryan® Chiang
(1984)°] Exg nFFEARY f&&xe Hdge 2" 2AFG or
5 fold) ol ¥l&l A I $2E AR FE2EEE vES 2479
2z v A9 flux’t Z4Eoe A3 dxddt 35 QYL
(FRR) 2 Fig. 34°x ¢ o] 71AF=rt S7ldel met f3&4= AP
o ZaHe A%E Bion 10%4dgd oA A&l 92% 2 vla
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ol =EHAFe A9 MAYALD F A& Aoz #EEY. =9 fouling A
Aol 2A & vl AZME 2%, FE2S5E, ¢ ¢ IV ¥
= € €5 2oy 53], % fouling Ao IA IS v|Ae R ¢
o #3A HAH = §39 43L& E4 Utk (Cheryan, 1986).
Capannelli 5(1990) & o] A wat &9 0.1% (w/v) S 3
4 (whey protein)9 fouling 43& £3% 23 PF (polyvinylidene
fluoride) 2 <1 ute] RFR(%)# 2 FRR(%) &2 47 82.6~87.0% %
87.0~99% 29, PS(polysulfone) A o] AL 4zt 63.0~70.3%
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Fig. 34. Fouling properties with pure water and gelatin solution
fluxes in UFP-10 membrane, (conditions @ pH 9.0, T=55¢C,
recycling rate=860nl/min)
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Fig, 35. Comparison of the hydrolysis of (MR with substrate concentration
at 55°C, pl 9.0, (conditions : S/E=100(w/v), flow rate 7.79ml/min,
volun 600nl),
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Fig. 36. Productivity of (¥R and batch reactor at 55°C, C\R conditions
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: S=10%(w/v), E=lug/ul, flow rate 7.79nl/min, volun 600nl.
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Fig. 37,
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of permeate with sephadex G-50 gel filtration, (Eluent :
phosphate buffer(pH?.5), Flow rate : 30ul/hr, Fraction volume : Snl)
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Fig. 38. Gel filtration of permeate on a sephadex G-50 column (2X%5cn).
(Eluent : phosphate buffer(pH7.5), Flow rate : 30ml/hr,
Fraction volue : %nl)
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Fig. 39, SDS-polyacrylanide gel electrophoresis(SDS-PAGE) for
hydrolysate of flounder skin gelatin in CMR.
(pH 8.3, 154 for 12hrs, 18% polyacrylamide gel)
4+ Marker protein, B : Gelatin hydrolysate
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Table 7. Sensory evaluations of imitation sauces containing

different contents of flounder skin gelatin hydrolysate

Mean score®

Content**
(g) Taste Color Odor
0 2.5b 3.4a 3.12
5 3.0b 3.62 3.02
10 3.92 3.5a 3.12
15 4.02 3.62 3.22

% Means within each column fellowed by the same letters are
not statistically different{(P<0.01).
1-5 scale : 5:very good, 3:acceptable, 2:poor, l:very poor
*%* The content.of flounder skin gelatin hydrolysate dissolved

with other raw materials in 100.0ml water.
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Table 8. Sensory evaluations of the various sauces

Mean score®

Product**
Taste Color Odor Overall
acceptance
IS 3.82 3.62 3.92 3.92
S 3.82 3. 52 4.02 3.9a
S2 3.2b 3.5a 3.2b 3.1b
S3 2.7b 2.7b 2.8b 2.7b

* Means within columm followed by the same letter are not
statistically different(P<0.05).
1-5 scale : 5:very good, 4:good, 3:acceptable, 2:poor, l:ivery poor.
%¥% 1S : imitation sauce(liquor : feremented soy sauce = 8:2, viv)
The liquor was prepared from 110.0g flounder skin gelatin
hydrolysate by dissolving with 10.0g NaCl, 3.0g sucrose,
0.5g monsodium glutamate, 0.1g caramel powder, 3.0m!
fermented vinegar, 0.05g garlic powder, 0.lg black pepper
powder, and 0.2g licorice powder in 100.0ml water, boiling
for 5min and filterating with cheesecloth.
S1, Sz, S3 * three Kinds of soy sauce on the market(Si, S2:80%
chemical sauce + 20% fermented soy sauce, S3:50%

chemical soy sauce + 20% fermented soy sauce).
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Table 9. Sensory evaluation of various complex seasonings

Mean score®

Product®*®
Taste Color Odor Overall
acceptance
GHCS 4.0b 2.92 3. 42 3.8b
ACS 3.3¢ 2.82 3. 42 3.2¢
SCS 3. 4c 2.92 3.3b 3.2¢
BCS 4. 72 3.02 4. 22 4. 42

* Means within each columm followed by the same letter are not
statistically different(P<0.01).
1-5 scale : 5ivery good, 4:good, 3:acceptable, 2:poor, 1l:very poor.
*% GHCS : the gelatin hydrolysate complex seasoning preared from
35.0g flounder skin gelatin hydrolysate by mixing
and grinding with 30.0g parching salt, 15.0g sugar,
5.0g monosodium glutamate, 6.0g glucose, 0.5g garlic
powder, 0.5g onion powder, 0.5g black pepper powder,
1.0g ginger powder, 5.0g kochujang(fermented not pepper
-soybeanpaste) powder, 2.0g soybean paste, and 2.0g

soybean sauce powder.
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TEWAA fezh I %, dA 2 FEEsbAME BCSI MR ¥t
. ¥¥,GHCSE BCSEte F& HA4E AU oz 2a7E 23
T oW JhAeE Aoy st ES ol &8 Az Zud IS gz
FIEGHCSE AM#3AEolv B zn g vladfA &4 ge A%
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N, ZE 9 29

A FIZA BAERZ oA e oA E ALHOE o &enA 7HxvH ()
23E 229 (B-type) St Kx(E-type) Weldel o8 Axelst € Mz o
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|zstgdch 282 #28 F FF9 AL E trypsine 2 JHEEAT
3B ot Ztze JteRa xRS FHIAYeH F FF st
o dg Fed THSH AFE va HEINAT. FHEHA 2T A

522 /R 9 Rl AEQ E-type Ao A& uRtgy)
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£3 20|t 3 Bgzog g AlAste AREAY FAE vu HESAUH.

AUA 2, T2 M Z & B-typed E-type At o] AAld A& =
213 F Aatdel 24, EAF 2 opxyt AL A3 2o o9Adst
gol A7 F22HL HrteFo] one] 9w, FEL2=7t 60°CEM F AF
BE ggteny, FZEAHE E-typecl 4417, B-typeol 3A1Zteln, FF
g9 pHE B-type®d E-type ZtZt 5.0% 6.001Ath. 99 = #n&
HE5 L2 B-typeol E-type Bt} 5% B2 64.2% At ©¥d FFL F
AE 25 99% (AEF 71%) F=2AM 2433 2k T35 FFL E-type
o] 23.26ppm BES FTE FHm UE ¥ U= HFEHA FdH &
2]d A2 B-typeol E-typeit} jelly A%, AT 4 AZIAE=AAM +
et e, E-typed A7t FA4H 44Ut B-type: A& AALET
HATE E%oU jelly 25€ 234tk B-typed #A#S 7/l 66KDa ©]

2 e
T

i do oo
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dold i, E-type 66KDa olstelem Hdxe] Widl wet Eatde] &
Ag Aol 7EUATH
THAZ, T AJE S IRz ERHE o 2 JteRe 22

e g B4, EAZF F otu|xA 24 Fol Wi vlue ded 2
th, bR 2He B-type™ E-type detd 5 w&ex 55°C, pH
9.0¢ &&%X E/S(w/w)=0.001°1%3, At B-type 4417,
E-type2 1A1Ztelth, A bR =738t A B-type ¥ E-type A&t
gl stz e 2Hz 63%9 82% Attt st Rl ES] UL B-typed
E-typec]l Ztz} pH 5.30% pH 5.27°10 3, A71AEEE 717} 352, 84 mho/cm
<} 268.8 # mho/cmZ Al#Aetde] 193.2 # mho/cmET &St H=
E ved 2= g e i ¥#sr deu pHY ¥l IA 43S
whz] gkokrh, EA#FE B-type©l 6.5~25KDac® EXHo 3Jod
15KDa°] F%& o|F2 ANy E-typed Z$+ A8 6~20KDa°]
¥ 12.4KDa°l FF& olF1 AU ofuxit 242 B-typed E-type
Ztell A9 zpel7b gllen @t e glycine, alanine, proline,

hydroxyproline ¥ serine %°] AA| olm|xite] 57%F A on &

ol

S W valine, leucine, phenylalanine,tyrosine, methionine,
arginine 2 histidine 59 %2 AA|oju|xitol s 18%°l 3%
th ole} 2 AH=E HW, E-type Aztde] 7 28 F FEAA B-
type Bt} $Faden £ ExFT ¢ ¥ BXE Jehdy] diio 2
BE71 8 o] &3 Aol A&A speRaE Az A dE=A AT}
Aok

AMAZ, 9424 kg7 ez e EE A4%% 0. 1lmg/ml
oldoll e 7tFEAH &l ALY T2%cldoldt. 7IAFE 1% oAM=
70% o439 7teEd &S Jehid e 71dsert S/t ot st
go] It Zadte Aol S/E=100(w/w)eoldtd e AY 72% °13
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o 7t &S YUY #EST7 7.79ml/mingdd FAFAIZFLS 778
olgded, oldo st &L TI% At WWHEr] FAe HHEAL 1%
718 ] E2FX 0.1lmg/ml, F#&€45% 7.79ml/min, ZFAIF T7E,
HEE 2= 55°ColA 7139 steRal &S WAL 1A B3N HYAE
GeERRAT E48AHE 2% 55°CollA 50%, 25°ColA 20%7F ZAHUC
o, o ol FAGAHYE A Fo 34% #HAEFAD. THE FIF Bi
w2 2EAZ 2084 HAgon FFAZ 5AT o Fele A it
FEHA gdon, ANELY F ALTFETE 12.95%IA .

el fouling 422 10% (w/v) 71 A &QAA &5 g FdAHA £F
£ Z4E&(RFR)2 91%9o™ FE45% A& 92%9th 2 7[A 5=
10% M= 7t st 89%F oy a2 o4 71AFs=dME T5% A

E-typedztedel td trypsin® ¥$&E 44U Km € Vmaxe 3¥
Aol ztzE 0.668mgN/ml, 1.468mgN/ml/mingd oy dEAd e o
E9 3ol Zr7Z 1.618mgN/ml, 0.347mgN/ml/min@cth. Q&2 oA
Km#t2 1.618mgN/mle2 3&242] 0.668mgN/mlel vl&] 2.4 F T
2 ¥ Vmax, Kpe oi§ 2Asith 843 d&2dA HHzPsA A
g e g e W AimgR Adste st A Ee 247 87.58mg
2 378,85mgo 2 3 EA ] Hls} AAkgo] 4u) o] Folrt,

dAZ 7hAe g dgd 7R ES 982 3o Az Egzos
(GHCS) & Al#gx83xu 5 (ACS), ZMEFRVE(SCS) € HarE
Fxv|8(BCS) Y BeHAN 27 ML HAFol 1%FTHAAN fdx7t ¢
A3 s, @A 2 ZFEHINAM GHCSE $2 A4 dut. o9 2L &
HE T = W JiAvy Al JFRAES ol &8 AxF ZniA
(IS) & =&=xn & (GHCS) & AR ZAFolU Edxvas) viwsr &4
ol gle AEdE ¢ F UM
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B =RE AFYE AMAT A AL AIFL R o|F FA YA A=
Zedd dA FAses R =28 4R el FA FIF zed,
dE med, FAFAdGE A zed, AeeAdd A4 aed
Al vk&& Hol =P YT,

E a3 g2 23S dE FA AAS nyd, F-d 2ed, 198
FEAE ZAe] 2EE =HUY BEF AR ALY 2AE oA 42
AR A AT FRETH AEITAH A nedAxE AAE Edhe u
dyh

a2z A3 AsAAE 44 4R = FAFAN G ek Y}
g A7 WIFZ, ARAE, FEET, =34 TAE =g, = 4t
E7ledE ETStn @edAl T AR E HESE & Y AYIAE
A 23U, a3 FYEG 250 VAR e HAW FA FR
|, T4E HeEA 9 e 28 =dYY.

Eoz 2571A 1 HELHAME BE IS FE23 ALAH Aoz
g 8718 & olFd ok AW v, A mA, 49 AdE, 23
el Ad FEAA o] 9%E =dUH.
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