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ABSTRACT

The optimization of edible coating preparation from mixed fish gelatin and fish gelatin
hydrolysate enriched with transglutaminase was studied. The effect of fish gelatin content (1-10%),
fish gelatin hydrolysate content (1-10%) and transglutaminase content (0.5-1.5%) on antioxidant
activity (DPPH and ABTS radical scavenging activity, FRAP assay) in coating solution were
determined by using response surface methodology (RSM) with 3-levels, 3-factors Box-Behnken
Design. The results showed that all experiments by RSM performed a data with normal distribution.
A quadratic equation was appropriated for all models with high R® value at the range of 0.89-0.98.
By multi-response optimization, the optimum conditions for preparation of coating solution were
5.23% fish skin gelatin content, 5.00% fish gelatin hydrolysate and 0.99% transglutaminase. Those
optimum conditions were applied to study effect of fish gelatin enriched fish gelatin hydrolysate
coating on quality of Tabtim fish fillets during chilling storage. The changing of physiochemical and
microbiological properties of coated fish fillets were lower than uncoated. Thus Tabtim fish fillets
coated with fish gelatin enriched fish gelatin hydrolysate showed a longer shelf life than the

uncoated in chilling storage.

Keywords: chilled fish fillets, tabtim fish, fish gelatin, fish gelatin hydrolysate, edible coating
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Fish  Fish gelatin
_ TGase DPPH ABTS FRAP
Treatment gelatin hydrolysate
(%) (%) (%) (mM Trolox/ml) (mM Trolox/ml) (mM FeSO,/ml)
0 0

1 5.5 1 05  14.00 £ 083 1523 +1.16° 8.80 % 0.66“
2 5.5 10 05  3.00 + 044 9.63 £ 0.83¢ 6.86 + 0.96
g 10 1 1 9.00 £ 0.58" 10.79 £ 0.21°  9.86 + 1.28°
4 1 5.5 1.5 10.88 + 0.98° 15.24 + 1.24° 952 + 0.34%
5 1 10 1 8.00 + 0.83" 15.00 = 1.07°  8.65 + 0.51*
6 5.5 5.5 1 2050 = 1.39°  19.00 £ 1.32°  22.00 + 0.14"
7 1 1 1 13.08 + 1.14°  8.94 + 0.58° 0.20 + 0.39%
8 10 5.5 15  6.00 = 1.48" 462 + 054" 9.65 + 0.48"
9 1 5.5 0.5 1150 £ 0.21°  9.05 & 0.26° 9.52 + 0.90°
10 5.5 5.5 1 20.00 = 0.77°  17.00 £ 0.30° 2250 + 1.42"
11 10 10 1 4.00 £ 0.50' 6.00 £ 0.60" 7.84 +1.13°%
12 10 5.5 05  14.24 + 084 1121 +£0.78" 11.37 + 0.34°
13 5.5 10 15  7.00 + 048"  6.00 + 0.34 8.76 £ 0.55%
14 5.5 5.5 1 99.30 + 1.06°  20.00 = 0.68"  24.60 + 1.64°
15 5.5 1 15 1532 +056° 4.81 + 057 0.94 + 0.79%

Note: Different letters in same column indicate statistical differences (pS0.05)

ihdoyaliiangiheitnuniinmsaouaues (RSM) iiea uuuuiaeInRadiamans &
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equation) ¥ imnzaulszneudsanmaduan (X, X, X,) Uiduiug (XX, XX,
aumavesuuU eI LanImdnlszanamadadule (RY) ﬁ@iauﬁ'nqq (0.91-0.98) Fandnsdsany
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Design-Expert 11.0 #3@iu1smu vsednevuauas (DPPH ABTS FRAP) azgnmvuaaiihmingves
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aa d d' d' o o = A‘ =) a o d g =)
3074 FeSO, ganga axnsammsgaimsngandmiumsiesonasazagiiemsiafouiidait ae
seaulsinaandulaisesas 5.23 (code value 1Ay -0.061) Usinanardudarlalaslatan Sevay
5.00 (code value 1y -0.11) WSmaneulminsudngmiliiaiosas 0.99 (code value Wiy -0.030)
uazdalianszauanuiianely (Desirability) WAy 0.926

M9 3 LN aINUNMINeUEUDY (Response surface model) vasUSunataadulan
nandulanlalaslaan uazieulminnudngmilivanmnzanlumsiedeuaniviinug

Responses Quadratic models R

p-value
DPPH radical scavenging Y =-11.60 + 3.71X, + 2.48X, + 38.01X, + 0.001X X,

3 , , , 09130  0.0333
activity (mM Trolowim) - 0.85X, X, + 0.30X,X, - 0.29X” - 0.33X,” - 17.94X,

ABTS radical scavenging Y,=-14.94 + 3.19X, + 1.94X, + 44.72X, - 0.13X,X, -

. \ \ . 09261  0.0229
activity (mM Trolowiml)  1.32X X, + 1.53X,X,, - 0.15X,” - 0.28X,” - 23.76X,

Y,=-25.46 + 3.75X, + 4.08X, + 54.29X, - 0.02X,X, -
FRAP (mM FeSO/2) , , . 0.9867  0.0004
0.19X,X, + 0.16X,X, - 0.31X,” - 0.39X,” - 26.99X,

Note: X,: Fish gelatin content, X,: Fish gelatin hydrolyzate content, X,: Tranglutaminase content

2. nﬂwﬁuﬁmsmuaum (Response surface plots)
massnmeazasdmiuadeufinlaudieliisenmaunsalumsdueyyadaszldgga
wnBnanadua nandulalalaslaan wazieulsinsudngmiliwaaziinadominssunsiy
ayyaddse DPPH (mM Trolox/ml) @fanssumsdveyyadase ABTS (mM Trolox/ml) uagan
anuannaalums3ing FeSO, (mM FeSO,/ml) wosasazasamiuiadoufinatud daquil 1 fiuang
Aswlituiifianeuaues Sudnamduiusyoseinaiimvosiiiondniidinadomaouauss doilerin
anuanudniuvesafulanaandulalalaslaan uazieulsinsmdngmiwalidladanas
(code value 0) dzdanamliAInIsAInssnMsTuoyyadase DPPH ABTS uazanua1xsnlunsifag
wlosin (FRAP) fanfintiugega Suaasdnsaizeeanaiuumgega (Maximum) Tasgaailivanzas
vomnihivazedludumnaniidimadesdnoyyadassifiign owilunaiiiosmnisardulalaslaan
Mihesdilszneulumandenffandfifuamsdmoyyadaseiandiflofitsnanaifullzdenarily
asdmeyyadasziasniu pro-oxidant Mhlgmsiiutuvenlfaseneendiaduld udlumanduiu
mafiansdueyyadasshinnadesiuliiiifismedemsiudwioszanfismeondindu [37-38]
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ARz 2A-1

Md L* a* uaz b* voudledaniufinudszninmsiauinvuiamsnasuulas (UN 2A-C)
Tagluiun 0 WieluBwhmsanudmedaaniinuaiiieddeutiesuy uaziliehmsinuinunszey

X X o A ] a A Aa A X A Yy W o 1A
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anad uazen b* Amnlhunsuluszrinamsiausamn Taglufusuimsdnasmundiedadanivisug
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=) dy U A lci ] =) aA E4 1 =l o =§ 1
AuMmvesdiiolamiuinuandiumsadeuiiaiesni lasiadanmsilasunlasqunnvesdr L*
a* wag b* i 0.34, -0.07 wag 0.12 (R* 0.98, 0.83 uag 0.95 muadu) luvashdawivdiinudnls
fumMIdeuAINzMInMIlasuu)asgaumneeds L* a* uag b* wihiv 0.35, -0.07 uag 0.24
(R 0.99, 0.91 1a20.87 muaé) Bamsiaamsnasuulasdveaiietarluszninamsifudasiniy
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o a o . d' v r'd 1 g o d' a [~ I
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1 I 4! [ 3&’ [ -7 gl’d [ o =§| 1 [ Y oa
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a g 1 A &g @ :; :95 1 o v I 3&’

[41] 910M5IATILHNDINUNDIZEZLIA IUMT AL AR UM N TR UFIHaT 1HA1ANN uT9v D ila)an
U A 1A A =§ o 2" LY - I~ a !d‘
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1 o d g o a0 d' 1 7 d A 1 =9!’

nIA-AeraIdaiiraImImeiauadslszina 6.2-6.6 lavazganidalidengu lumsnaaeilunaen
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