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Gelatin is widely used in processing food for a texture modifier to set the goodness of chewing feel. Fish

gelatin has been produced since 1960s, however, its gel-strength was weaker than that of mammalian one.

Furthermore the melting point of fish gelatin gel was lower than mammalian one. Therefore, most of food gelatins

have been supplied from mammalian tissues until now. Recently, we have successfully obtained gelatin having

higher gel strength from fish scale by pre-treatment with acid and alkaline solutions. In this review, we report the

procedure of gelatin extraction by means of simple heat-extraction method combined by the pre-treatment and its

rheological properties. The fish gelatin is supposed to be utilized widely for the texture modifier of chilled food in

place of mammalian gelatin.

Key Words: gelatin, fish scale, superior gel-forming ability

1. #E
ERETF L, FETITROAZID &L
THLEN, ZOOETORINFENTE 2.
—WIZ, B F AL TEMELE LTEE R X VX
T, R0 0t oRAFEER S H. T4
EINDETZF o THPREHARTFICEYIND
2, FEND 9 EIREN L, K EOFEHEMTH
Sln. L ZANUTAE, BSE 72 8 AE R YYE D
JRUR 2 & Te FTRETE DS & 5 S/ O & Sk ~D
BADEFERINDIZEDY, ECEHEBMT, F5
Bk T F o n b Ay ik~ ET 28 &
BHEATND. ZiE~ D vradg—rFrEmihn
% &0 RugrEAEH RS VP Th B, APEMITIK
FFEDOLDDAENL L, RAKMREEN LT
Hi@ngw., —J, FARKEEZETHIET F
TESOYIETEM L LTAHTH S, ARA
a7 =Nl ELZ e, BT U
oD DML 72 2 FER MR S, 1960 A0
TEAEENMT2bN T, LML, B—a X b
TfHERE 7 F ViflE L LT b 80kt

FEIZXD ZNSDFENSELNDE T T T,
FEHRM LTS &, BRERD VO
MMEL, LbEsE S L 25 WEES 42 6 - T
Wiz YL eI E T, [T la T — s
%, &7 I BMERICxT A7 e ) e Ref
vFm ) vEERHAEERDE, FEDOLO LN
1TERIENC EnmbNnNTEY 2, FE5HkE T
F oLk T F DA RaZ VRO
EIXX N BEO—RIEEDEZRIZL > TALD
KEWR b D, ThbbYTF 7L OGRS
FERRHZE 7 F v T RICAE T B KERBAEICE
WEALDIFEENM LD ET R FLH -
7. LrL, o 1 8Mag—roqx, muc ks
MKRGIRENREZ D 5L, maTEOET F ol
HUEENZ ER T AEREORS LT 5 &5
ZHFELTED. Fxlx, @URE - 7L A Y0
20 Lz ofain s, MR o BUkiE 21T
RoTELNIABRETF L, HilkotEDH D
WIEKHSEDBHE 7 F v L RIS EOE ViR
EERRTHEELRH L. ZOBENT- A IVIRE 2R



HAASNAS A VA Y —2R5E (BT H278 HF35 2013

JHafiki kY 7 F 2 HGY 7 F » (high-gelling
gelatin) EFPATWABN, AR TIX, TNFETIZ
BHonéote HG B 7 F O 1FIFHEZ T T
O LT LB EE LD D LI, HGE
TFEGHEDICH Y — Ty N REH
R IBERRRICOWTELE LT,

2. RBMLRKHHZETELONSESFL DS
RO BERBETIVEE

DB, a7 Fix s, BUKHEEIZ L -
TENTZ T NEREEZ R T8 T F VW & I
155 FiE LR OBBIC OV TR S . Fhx i,
Y7 F UM BEORLE & LT, MAlkE ke,
0.1 M HC1 ¥A#RIZ 24 hr, & 512 0. 1 M NaOH IA#RIZ
12 hr RIET 88 (- 740 U A0LEE & e 5)
Eh L. ThE BTV EANTET Vr—H
—HTCHEL, BT FUMHEEE Lz, Bukhh
HUE, fafdfiloxf L CHEIT 5 BEOKR-EKE N
2,80 C Tt~ 7-. ZOMBIREIL, ZNLITD
RS CIXmtE &) METL, oy
L S 25 F L, 2L EOIRER TIXHG €
TFUP/ONRNELZE L CHREINTZ. N
Bi%, I 2N L CTARIZE 7 F URIE & 5T
0.5~3 hr OINEHREEEIZE T F WK & 15,
BRI BINERZRD D &, 0.5 hr fliH TULER 10%
7Zo7=bdM, 3 hr i CiX 20952825 FCTE
HL77. 2L, ez GHE L TH NIV
DOFRFET, FRERMEWH L= b 0z EEroie.
Thbb, MitWzE, 2o N7 EHEE 20 mg/ml
ELTo2.5ecmOMEBEET T ARG(EI2 cm)
ICHEEBEE, 5C, 24 hr HAILBONZF LD
EWrRE 2 LA A — 2 Tl (¢ 8 mm O
F oY% —% MV, 6 cm/min TEBTHE) L7k
B, M 1IZRLEXH1Z,80°C, 0.5 hr i T
BHELCTERSVOBWENRKERD, ZTO
fEIX, 3.80 X 10'N/m* Z/n$Z L ¥booTz. £,
TS AEEICY 7Y v 7 Ui O B i ok
BHEZF U 3MARIREIC/R D X HKIZHBL,
45°C, 30 min MEA L CHMEM%, 5°C, 24 hr OHEA]
ERCHR LN T L OREERE (1.50~2. 04X 10*
N/m*) BEO, [FHERICZF AL S 7R 7 F
(0. 98X 10*N/m*) DI NVEREE L g3 25 &, Zih
bERESHEE T
S BT, FIOVIREESHT & [RIRF ISR RER I 15 7= fafidk
YT F V% SDS-PAGE (77 VLT I RIS

(120)

w
(SN

w

; n
[T T

—_

-

©
o wn

0 0.5 1.5 2 25 3 35
Heat-extraction time (hr)

Breaking strength (X1 o*'N/ mz)

Fig. 1 Breaking strength of gelatin gel prepared by 80°C-
extraction of white croaker scale as a function of extraction

time

Extraction time (hr)
MW

[ —
marker 0.5 L 2' 3
340(kDa);y
P 4—--190;[3

115;a,

—

245 (kDa) :

180 T - —

135

100
75

———

11050,

i

25 |
11

(ARRL

| St 4 TN

5~20% polyacrylamide gradient gel

Fig.2 SDS-PAGE of proteins extracted from white croaker

scale at 80°C for different extraction time

~20%D 7T Vs NV) pHTICHE LS RESR, X
20BN ELN, TR 4 OSBRSS
RFR ORGEIZfE > TEL L TV D Z LR B
7-. PAGEICENT-L X L IXTBER ROF vy
A RU—=%1TV, 400% X7 EOERER
BROIZLE A, HEWHRE 3.80X 10" N/m* 2/~ L
=B TF 0%, 116kDala —8HE R HND) %
26%, 110 kDa(a,~$HE WO D) % 8%, &5
(2 190 kDa(B-#H& R o D) & 15% 340
kDa(y —#H & W54 %) iy & 3%a ATz, Bk
HHEEEF OB E 2 b DT 4 iy D& EITK
3DEITENLTEY, o, #HEALNDE X
R OE RO TN VR & OMIZIED
MEZRD D LR -, B, MiZa 85
BICkT 2 B-HO (B/a ) T2V THF LR



TR ICEN TRl kY T

50 : -
—e— 110kDa

? -8— 115kD:
N “I.
\o-/ 40 —0— 190kDa
E " -=X--340kDa
3 30 -~
c / ~
o / .
O 5y M ~
c 1~
- — / 1§
,8 N
o 10 BN
& AR

0

0 0.5 1.5 2 25 3 35

Heat-extraction time (hr)

Fig. 3 Change of composition of white croaker scale protein during

80°C-extraction

FEDOEALEARBMER H D, ZOHNNEWNE DOFE
TIIRENE VRN RBE SN, 20X o270 a -
B & & VR O BN, i fE (T == )
OfaEPOHH L7 F oA T A6,
INLORERE, y-HE L VRS & O BIE N
RHEERN-T-FE2EGHOTEZLDE, 2ODKRY
RTF FOEFEH (B-H) L3 DORY XFF R
OBFER (y-8) XV o -$HA KV EHEIIAAF
a7V OGRS LT\ D 2 & 3R
EN5. ZHZEELT, 80°C, 30 min HiH TH
7o faflY 7 F IR & 45~T5°C TMBE Lkt it 5 &,
WHI L IZBR D F VA RRBED R 2 IR T3 508 7,
RIS BT REFOZBILOEITNHELS, ZDFf o,
- LA BND 115kDa & B-8{& B D 190 kDa
DRI ERR DA L, o, HERLBILD 110
kDa 313N 25 2 & 23 > T\ 5. [AIRFIZ 100
kDa LA N Oy FEEZ & OBEEDOZ R EN R
BT 5. 110 kDa AT B -8R0 « | —EH A 2L
IAKRGIRENTAELTEES BIRALTND T
1E, 110 kDa A2 115 kDa @ o« ,—84D X 9 |2 H
W VIRE LB LR D RFAE > TWD
DHHNT, a, HEALNDIMSNETF D
FNTERENEICEE LT D DONENIRZ AT
13720

3. fAAEX HG €5 F DY

8- 1 ARRY MUVEE Lo ZFoffEns80C
THEFFH OBV L > THHB L2 HG BT F L%
WO W RILAY ML, 237 nm o3 T —4 Y
DRI 2RI Y 2R Lz, £, RETF
VYRR B RIS, FTIR WU A7 kL% HE
LEERIIK4a0 LS 22y, 7IR1, 1, T

_8_

200 ‘\W
180 )
§ 160
; 140
o
% 120
E 100 L
£ v, 8
E’ 80 3
© % -
S 60
= N
40 g
20 - ‘@
4000 3000 2000 = 1000
Wavenumbers (cm-?)
Fig. 4 FTIR spectrum of white croaker scale gelatin

obtained by heat-extraction

IR IR SN DWW AR S, ZhE ClosE &
NEBTFUOR#MYE —H LT, S5HICX 4
1Z1E, 2,949 em ' IZ7 2 R BIZIRET 5 &b
LB EEINTEBY, ZO/KMII= T
— 7 THRIZRED ONA Z EnmbN50, ¥
TFUTIIRHRE 25 LT MG "D D FEN
O, AEHC BT F o naT—F U0 " ikigEE
RS REL TWAHELEZ SN,

3-2 HGHEZFUHFIDOEE 7T
L L7 HG B 7 F U FRik & FE 20 mg/ml T 5C,
24 hr A LR E N7 HG # /v % 1. 0°C/min TH
IR U 7B O RS & PR ER E CHIE L7z 313 22. 8°C
Thole. MROKEHKREHEZ F o 3 FEER
WY T F o ORI L OREIE 25.1~25.5CH
SR 2. TCIE o0 D, Zhb LT b L 2
~3CREMRV. vk, HG BT F L imik% 35CnG
R L, WRICHHE LB T v iR ¢& Hkod o
ATy (B X7 ERE ; 17.5mg/ml) , 7k
BT 10. 1C, NV oOfislE 21.0°C LR E -T2
TNBRROREELR Th DRI, BTV ELT
OREMEDORT, B SICHBETI VARSI
MMET D AEEEEZA L, FEEBELHLOREE
HAHWIIEENLE L 05, — 5, AL LT,
WE FTEHEZHHA L ET, ARTNRRVWE (5
WIE) ZAENPTFICID, MHMEEE T LS Wi
UOTDDOFEME L TR DL Rt s.

4. AATMEBEOLEY

FEEBEBOKIH L TiTR Y B F il
X, 29— 08T F o ALE BT F BNk
LEEMIAT L CHITT D E RN D. KA

(121)



AARANA AL AR =205 (BT H2148 H3F

WZENTZE T F o 2 i 2 72 DI IEmiE O T
NT A EA BN LTz b CMEERIE % K9
DB 4. INER R s B R R A S
L, EbICHEIL T ILEE, FIVBRRED
T X — TRV N B TREZRET 572
HIE, BIELV LS BIENT S VIEMEEEZ A L
BT F U E2GELIFELHHFTELY. 2L, IX
BEBOLEERET DL L, MBI RS,
WroaZ7—rrnEsF 4L, Lrbt
TFUNERE LG WVIRIEEZEZ DENRLEIRY,
Z DT DITITHE Y AL Gk E BRT 5N E
LD, A EEE Lz — AT, HERL
L KEE(L T N U D DALER AT 7 D NSV IR
WCENT-ET Frofficmnaiiesbios L.
UK ATICEORE - 7Ll VB AT/ b7
WIS, BUKIhHEER & & > X7 B E O BIfR 1T
fe « TN VB EIT R oG/ L IRIEE DL AR
WIZH B 5T, R & HhE OB EN SV iR
FE L ORI EIIES X, AR EY N
ROLEWINABELBET L5, €9 Th—
TERFRNEMH P 3 e b B W VIRE 29 5 72
FRAxThDH. Lhrbiflasni=EoF 07
T, REETOLAR TR BT F s
JVIREED 1/5~1/6 ICB E->TW\Wi=?. K5 I2i3fa
O ERAGE T ] OFLREREIE 2N D D> DM X 2 7Rk L7223,
Nl O RICEET 2 ANCIE 2 T — 7 @ D3RR
WCR7ZE LR B OJE S 5 IS HENE U 7o 3
BENTERY, oOIMINZY LT LEE
Byl LTIe T "2 A MEENL R D BE CEDN
TWD. S HIZEDOIMUE RN D R D3> T

W5, g Tl )R A G L7 oA e
EREEY, ML 22 5. BEBRACIHESRITE - T
W5, R B EREOMEE T I TEH L

7 N\

Collagen fibers
Suggested effects of acid-alkaline treatment ;

o Acid washing > rough up the apatite layer
o Alkaline washing > remove contaminant proteins

Fig. 5 Collagen layer structure in common fish scale
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