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Physicochemical Characteristics of Gelatin from Abdominal Skin
of Yellowfin Tuna (Thunnus albacares)
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Physicochemical characteristics of gelatin extracted from abdominal skin of yellowfin tuna (Thunnus
albacares), were investigated by comparing its proximate composition, pH, amino acid composition,
viscoelastic properties, gel strength and SDS-PAGE patterns, with those of bovine and porcine gelatins.
The effects of gelatin concentration, maturation time, heat and freeze treatments on the gel strength of
yellowfin tuna abdominal skin gelatin were studied. Amounts of @-chains, 5- and 7-components of yellowfin
tuna abdominal skin gelatin were higher than those of the two mammailan gelatins. Yellowfin tuna abdominal
skin gelatin had the lowest imino acids (proline and hydroxyproline) content, which was consistent with
that of other fishes. However, yellowfin tuna abdominal skin gelatin was highest in glycine, alanine, and
lysine. The gel strengths of all gelating were proportional to the concentration of gelatin, but yellowfin
tuna abdominal skin gelatin exhibited the greatest gel strength at each concentration. Yellowfin tuna abdominal
skin gelatin required a longer maturation time than the two mammalian gelatins to form a firm gel. Higher
heating temperature decreased the gel strength of yellowfin tuna abdominal skin gelatin more than in the
two mammalian gelatins. Freezing decreased the gel strength of bovine gelatin only slightly, but longer
freezing times resulted in greater reductions in gel strength in the yellowfin tuna abdominal skin and porcine
gelatins.
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-2 AOAC official method 948.21 (AOAC,
2000)9] W& o] &34 2.1, rheometer (Compac-100, Sun
Scientific Co. LTD., Japan)Z 241319t} 6.67% (w/v) gelatin
S 60CAX FFFol 3] 59 T, 7CoA 1747F B2t
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(Rheostress 1 RS30, HAAKE Co., Ltd., Germany)®] 94E3
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Gelatin®] 2 #/33 (gelling point)# 537 (melting point)
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AAel Zebale] ke 14% AT (Hlolel v A A)). ket
o} 9 gelatin®] GWHAAES $-3 @ E3 gelatin® v a3k
Az}, Foiol 3 gelatin®] 2V A FFS 91.7%2 )
(90.6%) 2 =3 (90.9%) gelatin® ¥ 22 Veh) ot
(Table 1). AA] gelatin®] TS BT 90% ooz whild ol
hEo] gelatin?] RS2 YERGTE W5 325 (gelatin, USP
XXIIT NF 18, 1994)0]] w21, gelatin®] ] 3)EgHare A%
B oJefEo] 77} 3%9} 2%0lth. Frhgo] I gelatin®] 3]E-E
e 02%% o5 AR KTt Wokth Sigma-AldrichAbe] -
9 gelatin (type B)2] pH HH = 5.0-7.5, =3 gelatin (type
A)®] pH 9= 38552 HAIE ] ed], £ A7 et
AA pH= -3 2 =3 gelatin®] A-$ Z42F 59 2 478
245t ool 3 gelatin® pH7F 7302 $-3] gelatin
3} e type B2 AgEl o s yehyitt

Table 1. Proximate composition and pH of yellowfin tuna

(Thunnus albacares) abdominal skin, bovine and porcine skin
gelatins

Gelatin type

Yellowfin tuna Bovine Porcine
Moisture (%) 8.0+0.4 8.9+0.1 8.5+0.3
Crude lipid (%) 0.7+£0.2 0.21£0.2 0.9+0.1
Crude ash (%) 0.210.3 0.9+0.2 0.5+0.2
Crude protein (%) 91.7+0.2 90.6+0.2 90.9+0.2
Gelatin content (%) 90.6+0.2 90.1+0.1 90.7+0.1
pH 7.3 5.9 4.7
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FHEGE L AR YEhth ¥4 R gelatind
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e F8 a9 T shto|tl (Burjandze, 2000; Ledward
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eHd AT o] s Bk 0™, Amesen & Gildberg
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o] tt2m o] HENFAH Aol A%t Hustrh
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o] gelatin® 16-18% A= §4 520l v} B} (Gilsenan
& Ross-Murphy, 200 ). §FHol| o] 3 %2 glycine S
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Table 2. Amino acid composition of yellowfin tuna (Thunnus
albacares) abdominal skin, bovine and porcine skin gelatins

(%)

Amino acids Gelatm.ongm :

Tuna Bovine Porcine
Hydroxyproline 9.46 10.29 10.32
Aspartic acid 5.69 5.78 564
Threonine 3.35 1.67 1.79
Serine 3.97 3.41 3.34
Glutamic acid 11.07 10.41 10.45
Proline 1347 1547 15.82
Glycine 25.48 23.56 23.37
Alaning 11.14 8.92 8.97
Valine 2.29 2.23 2.29
Iscleucine 1.23 1.18 1.14
Leucine 276 2.88 2.85
Tyrosine 0.49 0.74 0.79
Phenylalanine 229 248 2.23
Lysine 3.67 3.52 3.58
Histidine 1.23 1.27 1.24
Arginine 8.14 7.83 7.94
Imino acids® 2293 25.76 26.14

*Imino acids mean proline and hydroxyproline.

o) gelatin® PFAVIA R W& $HeRS YEN T (Ledward,
1986, Norland, 1990; Giraud-Guille et al., 2000). Gilsenan &
Ross-Murphy (2000):= B4 ol {2 hydroxyproline®] &3
o] w-g ytor] t{io] v Azl g £3l 28 ViAE
Aoz BAtGPoH, SH4FE gelatin®] 5ol 10% ¥%
E 32 00)dAME 2L FAse v gieet 2L d
G4 o]Fe] A 10% FEE 2T A3Y 4% Ae ¥4
e RAL.R RAFYTh Gomez-Guillén et al. (2002)8) A+
of w2 alanined ¥IFA ofnjito g 1 o) B
B gelatin®] A A 5EE& HojmeA =k o]t A3t
2 B o #ugo] 3 gelatin®] §4FE gelatind] PI3] 2
A A58 7IRe 48 2 ¥ glycine ¥ alanined] g3
He oz B 4 Utk
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SDS-PAGE M7|HEE

Frigo] ¥, #3 % £ gelatin®] S
R4} SDS-PAGEE ol &3t3ler, o& 4
Fepa s vaskoh (Fig. 1). 9 type 1 FEAL ay, ay,
B E 72 band FAE BT, Friskol 2 £ gelatin
o] A% type I 243 WSS 39 band FEE YEFNSL
G whe o] 3] gelating®] 7§ S-component (2-chains2]
crosslinked dimer) 2 7-component FE| = ¢l A2 Ve
o AW E 2 Z gelatin®] AFA ! EFEHA (9) BS- o
@, chain (HEF 2:19] H|-8), B-component (2-chains®]
crosslinked dimer) ¥ 7-component (@-chains® crosslinked
trimer) 2 o] &0l Ut} (Giraud-Guille et al,, 2000). Chang
et al. (2000)2] Bl ME2H 3 F&d9 ay, @, £ and
7] EApE 22 93, 93, 186 R 279kDa FEolth S5 E
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Fig. 1. SDS-PAGE patterns of yellowfin tuna (Thunnus
albacares) abdominal skin, bovine and porcine skin gelatins.
5 mg/mL of gelatin solution, 4% stacking gel and 5% resolving
gel were used for electrophoretic analysis. In order to compare
molecular weight of sample gelatins, bovine skin type 1
collagen was used as mobility makers of @-chains, f- and
7-components. A, type I collagen from bovine skin; B, bovine
skin gelatin; C, porcine skin gelatin; D, yellowfin tuna skin
gelatin,

gelatinol] W8] AAHF o2 =2 3rigo] gelatin®] @-chain,
B- % y-component FFo| & A HEE F=F Aon

Rigiaiiay

HEHY

A4 (viscoelastic properties)= H7Z (40-5C) 7HE (5-
40Cy 5 79l go g Uio] 05Cmind] SRR EA819
t}. Fig. 29} 38 3o 4, £-3 2 £ gelatin®] elastic
modulus (G, kPa)3} loss modulus (G", kPayS 22} vrelfiil
1T}, Elastic modulus (G, kPa)$}t loss modulus (G", kPa)v™
gelatin®) 2 FA5YS JeEPE AxE ovjgith ool
9 gelatin® W2k 34 & G'9F G #ho] §AEE gelatin
B} v vEidth $A45E gelatin® 20T o] FRE G}
G" kol F71st7] Algstg ot grkao] 3] gelaind] 7A-¢
o)RT} = 20C o] FHE FUFEIATH (Fig. 2A R Fig. 3A).
7tgshe B9t 09} G B BT $73FE gelain©] JTHRO]
9 gelatiniith $A) UeEldE (Fig. 2B 2 Fig. 3B), ol&
GergdH 3 L7t FATE Fefo gelatino] HTE
A& ou gy,
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Fig. 2. Evolution of the elastic modulus (G', kPa) during
cooling (40C-5C) and heating (5C-40C) of the gelatin
solutions. A cooling and heating rate was 0.5 C/min, and
a 6.67% (w/v) gelatin solution was used.
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o] I gelatin®] A FAHH L ZEHS SA4TE
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A} Gudmundsson (2002)9] 7N 2AH $3) 2 =]
4 A JRHL A47F 206, 247C o7 B A3 Anfe) v

g e B v Hee] A9 v 2 =3}
7}+7} 33.8°C and 36.5CE Gudmundsson®] 97 A} (29.7C
% 323C0)HT A HEYT ol B AT rpdse
7} 0.5C/minZ Gudmudson®] 0.1 C/minol] B3} 7] wj&-Ql
Aoz AR Frhgo] 1 gelatin®] 2 4G Hege
27t 18.8TC H 240CE SAEE gelatin®]] H]3) wj-2- vt
e o]#3 A 2 o)F fel gelatin® FAISH,
53] 289 tilapia®}t IS A Hole Aoz eyt
t} (Gilsenan & Ross- -Murphy, 2000; Gudmundsson, 2002). ©] &
gelatin®] 73-9- AubH o2 FAHEE gelatinol] Hla 2 A4

9 ZEHo] ¥ed o] B2 imino acid] 3EFo] Q91|
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Fig. 3. Evolution of the loss modulus (G", kPa) during cooling
(40'C-5C) and heating (5°C-40C) of the gelatin solutions.
A cooling and heating rate was 0.5 C/min, and a 6.67% (w/v)
gelatin solution was used.

Table 3. Comparison of gel strength, gelling point and melting
point of yellowfin tuna (Thunnus albacares) abdominal skin,
bovine and porcine skin gelatins

Gelatin origin

Yellowfin tuna Bovine Porcine
Gel strength (Bloom) 402+3.2 216+2.2 2951£1.9
Gelling point (°C) 18.8 23.8 25.6
Melting point (°C) 24.0 338 . 365

o} (Gilsenan & Ross-Murphy, 2000).

d 3=
Gelatin® A¥H oz A FAA 2 AFRE 7] v A e
= gelatin®] 7P T a3 B84 EAolth ool 1] gelatin

o] A ZEE 402 Bloom© 2 $-3] (216 Bloom) @ =3 (295

Bloom) gelatinoll ¥} wh-$- A VeI (Fig. 4). Qb o g

o5 gelatin® -S4 E gelatinol] H)3)] w2 A =g 7R3
o] A Ao 7 Jde] 85X £, Gomez-Guillén et
al. (2002)9] AT Aol 3, tilapia &2 -2 ojF2
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Fig. 4. Changes of the gel strength as affected by the
conceroltration of the gelatins. Gelatin solutions were prepared
at 60C, and gelatin gels were matured at 7C for 17 hr.
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Fig. 5. Changes of the gel strength as affected by the
maturation time of the gelatin solutions. Gelatin solutions
were prepared with 6.67% (w/v) concentration at 60 C, and
gelatin gels were matured at 7C for 2-16 hr.
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Fig. 6. Changes of the gel strength as affected by the heat
treatment of 6.67% (w/v) gelatin solutions. Gelatin solutions
were heated at 70-100C for 1-2 hr, and then gelatin gels
were matured at 7C for 17 hr.
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Fig. 7. Changes of the gel strength as affected by the freeze
treatment of 6.67% (w/v) gelatin solutions. Gelatin solutions
were frozen at -20C for 10 hr, and then gelatin gels were
matured at 7C for 17 hr. Freezing and measurement were
repeated 3 times.
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