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A Study on the Optimum Amount of Gac Powder and
Drying Condition in the Production of Fish Snack
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Abstract
The present study aims at studying the production conditions and the amounts of Gac

powder determining the quality characteristics and the changes during a storage time. The amounts
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of Gac powder at 0 and 3 % were added into the production process, and were dried using hot-air
dryer and microwave hot-air heater. The results showed that both drying conditions of fish snack
with the amount of Gac powder at 3 % revealed the reduction of L* value and the increment of
a* value (P<0.05). The fish snack added with the amount of Gac powder at 0 % drying with hot-air
dryer at 60 °C (0: H60) showed the lowest moisture content (P<0.05). In addition, the fish snack
added with the amount of Gac powder at 0 % drying with microwave hot-air heater showed the
lowest fracturability (0: M600H) (P<0.05). The sensory evaluation pointed out that the 3: M600H
fish snack gained the highest hedonic score in terms of color, and the 0:H60 fish snack gained the
highest hedonic score in terms of odor, taste and overall preference (P<0.05). Consequently, the 0
:H60 and 3:M600H fish snacks were selected for further study. The analysis of chemical composition
of 3: M600H fish snack indicated the increment of the moisture content, protein, fat and fiber.
Whereas, the reduction of ash and carbohydrate occurred with the lycopene contents of 0.2935
me/100 ¢. By taking changes during a storage time in laminated aluminum foil bag at room
temperature in consideration, the results indicated that both formulas tentatively showed the
reduction of L* value according to the duration of storage time. Whereas, the value of water activity
tentatively showed the increment of fracturability and TBA values according to the duration of

storage time.
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% waWNU1 : drying L* a* b*
0:H40 35.81+1.99° 13.41+0.53¢ 28.49+0.77°
0:H50 47.17+0.54° 16.20+0.32 23.87+1.08°
0:H60 39.04+2.02° 15.51+0.361 24.71+1.35%
3:HA0 40.37+0.99° 18.78+0.15° 22.12+0.84¢
3:H50 33.28+1.59¢ 17.10+0.58" 21.63+0.37¢
3:H60 33.50+1.47¢ 17.26+0.85%¢ 21.21+1.38¢

0: M600H 30.99+0.97¢ 10.86+0.95 23.95+2.21°
0: M800H 45.68+3.51° 10.73+0.40" 25.89+1.53%¢
3: M600H 47.09+3.44° 18.35+1.22% 26.59+2.87%
3: M80OH 34.22+3.74¢ 17.76+0.12%° 26.31+2.17%°
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Y3uaunaidlnga : @nnien1seuniia (H = hot air oven; MH = microwave + hot air oven 50 °C)
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% WIHNT1 : drying a nau AU AIUNTEU | ANTEULAETIN
0:H40 597+1.99% | 6.10+1.82%° | 5.90+1.91° | 523+1.95™ | 6.20+1.3¢°%
0:H50 6.23+2.07%° | 6.10+1.98"° | 6.23+1.97° | 5334239 | 6.27+1.77°
0:H60 6.30+1.96™ | 6.77+1.71° | 7.03+1.88 | 7.00+1.92° 7.47+1.30°
3:H40 5.704£2.29° | 5.67+2.02° | 450+2.23° | 4.77+2.55 5.50+1.52°
3:H50 6.23+2.17°° | 590+1.84° | 573+1.59 | 523+2.23° | 6.10+1.39
3:H60 6.50£2.02°° | 6.33+1.82"° | 5.10+2.26% | 4.93+2.39° 5.67+2.05%

0:M600H 6.83+1.53" | 590+1.49° | 6.70+1.66™ | 7.06+1.68° 6.87+1.59%
0: M800H 6.13+2.19%° | 5.83+1.51° | 6.23+2.17°° | 553+2.40° | 6.30+1.80°
3:M600H 6.73+2.12° | 6.47+0.81°° | 6.40+1.00" | 6.03+1.54° 6.67+0.84"
3:M80OH 3.33+£2.05° | 5.10+1.29° | 4.50+2.04° | 4.67+2.32° 4.83+2.06"

abe-gadenfionwinnsiulureduiifeiiuiinuuanaieiuegeiitedfynieaia (P<0.05); Sovay
USHURITAYTY : @n192N15BULIN (H = hot air oven; MH = microwave + hot air oven 50 °C)
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YurfiuTuan 0 ppm 19w 132.8 ppm wav
aonAdesiusIBaYes [4] Sonuirluderuiln
13lu 100 n¥u Tamewnslasuinis th 77 nfy
Wsfu 2.1 n5u ladu 7.9 nsu 1duleetms 1.8
% wavtén 0.7 nfu wedudledunsiindnasly

Uanurwibiiauamalasunsiiaunyy

% naftndn | Ay 1Ushu gt 1N Tvomns | eslulawase | laladlu
drying (%) (%) (%) (%) (%) (%) mg/100g
0 : H60 6.35+0.02 | 17.21+0.63 | 11.31+0.21 | 3.61+0.01 | 0.40+0.26 | 58.93+0.00 -
3: M600H | 6.73+0.06 | 27.75+0.62 | 12.83+0.45 | 3.60+0.03 | 0.68+0.25 | 48.41+0.00 | 0.2935+0.03

SesarUSunanaiintgy : @n17gn15BULIA (H = hot air oven; MH = microwave + hot air oven 50 °C)

HaN1IAN¥IRIgNISAUS NIV WNUT
ussglugenesdifuiigaugiiieaduiian 30 Ju
wagyinnsdudiegnann 9 10 Tu uIRTIAHRY

% ' v @ P =
ANNMAUAN 9 TAHALARIFIN15197 5 warFUN

24

3T 5 uansndvesUanuniuiiszes
naMsAUsI® 30 U wuleANEIesan
uriuths 2 gasiunliuanauiessernamniniu
HRARTHEY Uauiugans 3:M600H Trrmanundu

dunsgandngns 0:H60 (P<0.05) wazliiindu
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wANAIAUNI9EdAnaeAsEELLIaINSAUSNYY
Uanudugns 0:H60 darmnududuasiinguly
Ui 10 veansiiusnwwarliianuwsndneiu
N9adRIesreEaINISHUSNELRLATY d1msuan
AududundeswesUaiuniugns 0:H60 Weunin
4n3 3:M600H waznaonszetIaInIsiusnwe
[ a & 1 35 1
ANududivissvesUaiunuia 2 gas Lfiay

wANANSTUNI9EDR LasanluseninensiAusnm

g1ainUisenuadansariibiinduinatuing
foA1ANNAIN9esUaHY kazlusErinanIsiiy

$nwrenalifanssuvensuluiiniesgagyinlv

v
aaa a o 3

WnuAsenduinia aannisvinanuvedeulsine
dlusaoonding uazuAslsNueeAvziinnig
wWasuwladlasufizeneendindumsnzlageadng

luanaveuaslsiiveniinusyeun [12]

a | a oA 2 W o
M15199 5 ANEUDIUANLNUNTZEELIaINITLIAUSNET 30 WU

% WA : drying | U L* a* b*
0 40.39+0.38° 12.38+1.76° 25.41+0.08°
10 39.49+1.96% 14.67+0.27° 23.20+2.42°
0:Hied 20 40.07+0.26™ 14.17+0.46° 24.66+0.0.5"
30 38.63+2.69%° 14.50+0.19° 22.99+1.68"
0 35.79+0.48 19.49+0.67° 28.07+0.53%
10 38.45+2.12% 19.92+0.14° 30.61+3.00°
3:M600H
20 35.39+1.88" 19.34+0.17° 27.43+3.15%
30 36.24+2.86™ 19.18+0.16° 27.46+2.41%°

sbe-gpaeffionwinrsiuluneduiifeaduiauuanaisiusgedidedAgynieada (P<0.05); Sovas

USHURITNYY : @n192N158ULIN (H = hot air oven; MH = microwave + hot air oven 50 °C)
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=

JU7 2 uansen a, vosUaluuTsey

[

LaNTALTAEY 30 Tu wuIUaIUNugRT 3¢
M600H e a,, 84n318ms 0: H60 (P<0.05) wagn
a, VOIUAMHUNG 2 gnT AuwdlduiiuTuiile
syeglianIsiiunw LIy ag1slsiniuan a,
vosUawiudaliiu 0.6 Jadurgeaaiidvunlu
WINTFIUREAT U YUYY [13] Feaonndonui
e Yuning wazamy [14] 15189171080
wunsaufiuiigamad 30 evruwaided svaIan
90 Tu fUTunuANNIUTLRLT LTINS EELIAN
< aa ! ! Y dAa o 3
nsiiv 9581 [15] navinenmsuianduIunagl
#e81du monolayer water WialasunuTuLiy
Juazdeudu multilayer adsorption LLaSQW?JJU
H 14 < [ Y a o
undrlulugidn q viliiAnnisavatgvesdign

azangls Urazgniulviegluenmslaeisvnanaih

Y

P
=

T9A1 a,, LNTUNSUAEULUAUDIA 3, TusEnig
=) <, v o o a o v a =
nsiiusnwilutadedidgvinliiinnisidau
AMAINVDINAAA N D IMTLUNONVDINITLAR
hydrolytic rancidity kagn1silasuniasandfini
Usganduda 1wy anunseu iliewmsilongnis

Wiushwdu waziuslaaldlinisseusulie)

~#=0:H60
3:M600H

TBA (mg malonaldehyde/kg)
Y

0 10 20

30

szyzamsiiuine (Ju)
A1 thiobarbituric acid (mg malonal-
dehyde/1kg) v99UauHUNTZEZLIAN

AL AUSNE 30 Ju

421

gﬂ‘ﬁ" 3 uanaA fracturability v@eUan
wHufiszezaansiiudne 30 Su wuirdan
WHWERs 3:M600H A1 fracturability @an31ans
0:H60 (P<0.05) uagUanusuia 2 gns fuualiy
dnduiloszosiiansAviiugy (P<0.05) &4
donndeauAt aw TduruansUsinaauduly
919113 UaUHUans 3: M60OH Hein aw gavinludl
A fracturability ge6e Feaenndesiuiuide
Y99 Y31 wazay [14] 3189431810210
manuNumamﬁvﬁqmmﬁ 30 99ANLYALTYd
svpza 90 Yu fuudldufistuileszezianns
Auiiaty Feaonndosiuysinunnuduiifisiy
LALADAAABDINITINEIIUYDY Shaviklo LwayvAg
[16] Ysuraauduluseninenisiiusnendu
{Jﬁaﬁwﬁmﬁﬁ@m%wam&’ﬂwmzLﬁaﬁuﬁmag
Qmmwﬁm’?ﬂu 9 VOINAA ST VULVULAE

‘gﬂﬁ 4 ugndAn thiobarbituric acid
(TBA) vesUaunufissuzinainsiiusnm 30 Ju
nudrUatuduie 2 ges dA1 TBA iinTuLile
svpvnaIMsAunefiaty (P<0.05) wazluuil
10 ¥93n154AUTNBIAT TBA 909UaUKUERT 3
M600H LﬁmﬁuLLazqaﬂdwqm 0:H60 navnTEeYy
nansivEne seidesannilndrinetiviuna
vosnsalsiuliduindussdgedsilmAnufize
pondnduveddfia (lipid oxidation) Fsdennast

fuuIdeves Weber uazauy [17] 151897010
#1 TBARS wauifiouainniiuselasdsdunazens
Windu uazAn TBARS voufloarnniiugslasld
lulasianuazniseusisaufouiiaiadan 1.2 mg
MDA/kg UazdanAaednuiuITeves Fu uazaae
[18] Fasrearuineagiiandandudilininuiou
Tagldlulasiaviian 40 Juniit silien TBARS g9

t% 1%

nIaaysinlianuieunvudsfunldinSoud
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a

gaunnil

U

85 DA LgaLTYE 1181 30 Ul AD 1.64+
0.10 waz 1.38+0.11 mg MDA/kg MILAIRAU WAz
48AARBINUNUITYVOY YnIna uazaug [14]
wuiatusunseuiiuinwluussqfasing 4
wuv fin1swdsuuvaslulufianaiendu e
szozalunsifiudnuiiuganiy A1 TBA veq
Uanurunseufiady ag1clsfinu A1 TBA finsaa
wuluyaudugasiingy 3 meg MDA/ Fufuenil
geagnfiseuiudmiunisidasuntasiitinein

Uiseneandindulundniuaiiiednd [17]

4. a3u

wanAasivaunuifunaiininfosas 3
#a 2 any Mssuukalidauainanas uasd
Araaduduasfisiu (P<0.05) Uaurugns 0:
M60OH fifin fracturability fesian (P<0.05) way
Uanuiugns 0: H60 fUsuaaautudesiian
(P<0.05) HANITNAHBUAIIUYDUVBINNARDUTY
Uanuaugns 3:M600H ATUULAIIUYDUATUE
g9am Uausugns 0: H60 Jazuvuuveusunay
JavR UarAauveulagsIEan (P<0.05) AxluY
AUYDUAUAMUNTOUURAUHUEAT 0: M60OH
g9am Uaunuans 3: M600H SiUsunaesduseneu
maaiifindu 1un Vsinueaduiesay 6.73
WUsAufevay 27.75 ladusovar 12.83 warle
91MTTeway 0.68 dwUsunauiuazasiulawmsn
anad Ao foway 3.60 uar 48.41 MUARU Uagdl
Usunadlalatu 0.2935 me/100g Msidsuunyas

sErinamsiuinwvaiuiugns 3: M600H Tan
ANAdNedeeNdIUAMKUEAT 0:H60 uagilan
aufudunsgadu Areuaiisduultduanag
Fosszoziannisiiudnvuiiudu dausn ay, A

fracturability Waga1 TBA ve@sUatunugns 0:H60
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WazgAs 3:M600H Huwwiliaiuduiilesyeziia

AMstAuSnw LAY 8g19lsAnny A1 a, vesuan

N o

wiudalaiy 0.6 %uﬂuﬁ%ﬂaqm Arunly

WINTFIUNEA U IYUYY

5. AinAnssuUsENA

YOUAN UM TITAY NS A
yuatvayunisinifeluaded vouau Aus
Angrmaniuazinaluladiilinisaduayunas
an1uilun1913ds veuam Wasuiufiunigy

gLnallod Yminnigauys AlirnueAIIzy

Yaruiushunlglunisanuideasedl
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