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Fig.1 Impacts of varied addition ratios of tannic acid, rutin and their oxidation states on gel strength

of gelatin jelly from tiger puffer fish skin
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Fig.2

Impacts of different addition ratios of tannic, rutin and their oxidation states on the phase angle (6, °)

of gelatin jelly from tiger puffer fish skin during cooling and heating
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Table 1 Effects of different addition ratios of tannic
acid, rutin and their oxidation states on the color

of gelatin jelly from tiger puffer fish skin

# 5 L a b
CO 26.85+0.31* 0.06 £0.25* 0.09 £0.16
T-0.5 27.15+0.15* 0.07+0.16* -0.32 +0.32*
T-1 27.52+0.71* 0.34+0.26" 0.39 +0.53"
T-2 27.04 +0.57* 027 +£0.20* 0.37 +£0.23"
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OoT-2 27.65 +0.38*  0.05+0.29° -0.05+0.22°
OoT-4 27.63 £0.73*  0.25+0.24* -0.23 +£0.52
CO 26.85£0.31' 0.06 +0.25' 0.09 £0.16
R-0.5 2598 £0.24° 0.09 £0.41* 0.43 £ 0.34®
R-1 30.04 £0.37° -1.51+0.12° 0.50 £ 0.29"*
R-2 37.81 £0.38" -3.97£0.24" 1.63+0.12°
R-4 53.25+£0.12¢ -7.59+0.33* 3.36+0.13
OR-0.5 2522 £0.12" 0.10£0.12* 0.64 £ 0.25"
OR-1 25.25+0.40" 0.54+£0.26% 0.87 £0.10*
OR-2 24.63 +0.14* 0.78+0.27" 1.02£0.14¢
OR-4 24.65+0.08* 0.98 +0.14" 1.08 £0.23¢
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Fig.3 Appearance and color of gelatin jelly from tiger puffer fish skin after adding different ratios of tannic acid,

rutin and its oxidation state
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25 BMAREHRMMLEH

— Mk, e RSB A BTy - B HES AN
S5 LS ) Y TR ) JE VAR 0 4% T S R T 4% ) A
2 A% DR S R S R B A R AR PR O R AT A R v
G B oA AR ME R RAE S (T/0T-0.5 . T/0T-
4 R/OR-0.5 .R/OR-4) W I Fr o H1&l 5 AT L,
JIT AR JE 5 i 0 A I e bR 2 L I % 4
., CO REMFLI HEAER K, FHEHEA N 3
pm, T-0.5 F1 OT-0.5 f A7 58 HA 8K LR 5 1
24 T4 F1 OT-4 AR H A2 8w/, P EE
297 1.5 wm HASTRECR | I XS 1 5 fi e 1Y B
SEREE TS VAR D 46 114 5 i 5 o R ) R AL
AL, SXF A, R-0.5 AL K g % R4
B 19 2% FL 3R A2/ Ho 3%, LIRS ARk 2
pm ; TS AR TR e R I 4% 1 el s A e 2 LT
HAEZAANH . Bedis %11 Kaewdang 55408 &
BT RRIR SR AR R 54 vh 4 B 15 25 )
BT S T WS R M 2 Akl LA B AR

R, BT R A T M A BT RE S 12 E
B 43 T8 i 22 16, 08 T A B 0 5 08 o) 246 285
e, 8 v 5 ISR
26 MHRKEMEAET

W H 2 W n] 5 8 R AR A sl g
A EAER, JE A Oy 2 2 R SV K A BLAE
FHAE A J7 20, R 2 2 SO A & A
Jit Z [E] 8 i A A g 031, >R H] SDS-PAGE HLyk 77
Br 7 InER T T R AR A 2 T il £ iz ]
JiE ) AR AR WKL 6 s, A IR B 4 5%
THMWTHY y Bl Fl a2 85, BT I IMAT A 5]
B AT B0 T B 1 A8 Ak 5 T 5 25 Pk RERE LG
Bl O W45 I Eb A5 1) 38500, 4 5 g T i B 11 2% 1)
IR BERR UM, U TS T 5 B e 22 (A A AR 2
M fE R AR E AR 3 2 S, T 55
A7 T R T A8 D e 7 2 11 2kl R A W]t A
Ak, 0 BH T R g i 1) I 2 R AR SR A R
SEE, AR S Anvari O T EFHEEPIR) L



F24% HoMW

P Fa BT BALHET B 3T 65 & B Bk 4R M 00 R 211

B5 FMARLLGIMET ATRESAUSE SR ARRKRENBUEHE (X EE 2000x)

Fig.5 Microstructure diagrams of gelatin jelly from tiger puffer fish skin after the addition of different ratios of tannic acid,

rutin and their oxidation states (magnification 2 000x)
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Fig.7 Fourier transform infrared spectrum of tiger puffer fish skin gelatin after the addition of different ratios

of tannic acid, rutin and their oxidation state
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Impacts of Tannin and Lutein before and after Oxidization on Gelatin Properties of

Tiger Puffer (Takifugu rubripes) Skin Gelatin
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Abstract In order to improve the properties of fish skin gelatin, different proportions of tannins, rutin and their oxida-

tion states

(0%, 0.5%, 1%, 2%, 4%) were added to investigate their impacts on the properties, color, water distribu-
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tion, protein structure, and protein banding of puffer (Takifugu rubripes) skin gelatin. The results showed that the addi-
tion of tannin, oxidized tannin and rutin significantly increased the gelatin strength, gelling and melting temperature of
the skin gelatin (P<0.05), while the effect of oxidized rutin was not obvious. Tannin and oxidized tannin demonstrate no
significant effect on the gelatin color, while rutin and oxidized rutin have a significant effect, especially oxidized rutin,
which results in a significant decrease in the L™ value (6.07%-8.26%) of the gelatin, improvement of " value (88.89%-
93.88%) and b" value (85.94%-91.67%). Low—field nuclear magnetic resonance results showed that the addition of two
polyphenols and their oxidation states shortened the 7, relaxation time and promoted the combination of gelatin and water
molecules. Cold field electron microscopy showed that addition of tannin, rutin and their oxidation states is beneficial to
the formation of a dense gel network structure. SDS-PAGE results indicated that there was no obvious change in the
protein bands of gelatin, and the covalent cross—linking between polyphenols and gelatin molecules was not significant,
and they mainly interacted through non—covalent interactions. The infrared spectrum shows that both the amide—A band
and the amide-I band shift to blue, indicating that the number of hydrogen bonds formed increases. Overall, tannin,
rutin and their oxidation states may be combined with gelatin molecules through non—covalent interactions (especially hy-
drogen bonds), thereby improving the gel properties of puffer skin gelatin. These findings contribute certain evidences for
property improvement of puffer skin gelatin.

Keywords tiger puffer; fish gelatin; tannin; lutein; gel property



