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Abstract

This study investigated the effects of Basil seed gum (BSG) on the quality of frozen salmon mince from
salmon trimming. Fish mince with basil seed gum at different concentrations (0-0.4% of fish mince weight) were
prepared and formatted in a cylindrical shape. All samples kept in the freezer at -20°C for 30 days. Physical
properties of BSG were evaluated. The results showed that BSG had high water-holding capacity (98.25£3.2 g/g
BSG). Therefore, fish mince with BSG had less weight loss during freezing than control (p<0.05). Thawing loss and
cooking loss of the fish mince were decreased when the concentration of BSG was greater than 0.1% of fish mince
weight, although they were storage for 30 days (p<0.05). There was no significant different in the color and hardness
value of cooked fish minces (p>0.05). Freeze- Thaw stability increased with increasing BSG content (p<0.05).
However, Fish mince with 0.3 and 0.4% BSG had higher the amount of oil released during thawing (3 cycles) than
those containing 0.2% BSG. The results suggested that the BSG plays an important role in improving the water

holding capacity of frozen fish mince and BSG content was not above 0.2% of mince weight.

Keywords : freezing ; freeze-thaw stability ; basil seed gum ; salmon trimming
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1 v 1 1
a A

g o Ao o gy a P A A A o ' ~
ﬂlﬂQLT@”’g@uWﬁ‘ﬂ ﬂqi“lﬂj@qmﬂﬁﬂmqwqiﬁLﬂﬂﬂq’]NL@ﬂuqﬂLLﬂLuﬂLﬁlﬂ LBNAINNTIECUIUNTITASANEUURENITINITASANEN

gruundfiesuaznisidnaueu a13199 3 wansliviudnszazinan lunafiufnendnasanisgoidaaeaiainnng

azang (Thawing loss) (p<0.05) Im—um”iﬂmzmiqmLz’%wmmmmnmmmwLﬁm"ﬁul,ﬁmﬁu%mmu 309U
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1RANDBNAINTUAINNFIUITUINNATANEANANIANN 2 d01d Aa (1) ﬂmqLmqﬁ@ﬁui@ﬂqqﬁmi:u?Lqmﬁ@qdqqm@qLﬁfa
Uanue waz (2) ihlwgasniunaainnis@nanereafiafiaanfnunsaasuantnudaunnlug adnelsfimudiailan
dld =l = =l oa/ [<3 =< v d” < o [~ o
uaNHEianin1sgeyidsaaauasaInnsaratatiindsanastsniiiadanuagniiuineiiungn 30 u Inaaniy
DENNENIHBNANNAALNAN AN NEUNINNTNFREaY 0.1 (Ww) LA AN NUHENANNNAAUNIANANNITDAR

NN9gayLAa09789a0 luszndngaraetuisuazIREAYNASAL Tus s nd i TN EN

A1519% 2 Fasaznisgrydetinminaeadmielauaaneuunlussndetugluazut dianuds

BSG (%) Freezing time (min) at -20°C Total weight loss
Shaping-0 5 10 20" (%)
0 2.28+0.40° 1.67+0.43° 0.68+0.01° 0.00+0.00 4.63+0.82°
0.1 1.37+0.01° 0.69+0.00° 0.00+0.00° 0.00+0.00 2.06+0.01°
0.2 1.0620.53° 0.71+0.03° 0.00+0.00° 0.00+0.00 1.77+0.56°
0.3 0.73+0.01° 0.74+0.01° 0.00+0.00° 0.00+0.00 1.47+0.02°
0.4 1.0520.49° 0.71+0.00° 0.00+0.00° 0.00+0.00 1.7620.49°

BSG = HaLNaNANNNAALNSAN, Shaping-0 = ?xﬂmmﬁuﬁqLwi'%ugmﬁfaﬂmumwmxﬁqmL%f]r?jl,mv'ﬁq (3 WA)

o ' o o o aa

ANLRAEESD ATAenEes1eiuluuwInng vianaie uanFneiuateldadAyn1eadia (p<0.05)

o o

ns = ldumnsineiuadreliiadAryneadn

msgayiderinminuasinlvign (Cooking loss, %)
o a' oA < v @ o A, ve o <A
HANNINAABIAIAITINN 3 WUT HatausTuglasnsarinifuivisedeuaeaivan 3 lutiuewsuintiuiie

a1 v

= o v @ o P o o o §w A ~ o & Ay A a
fnadlan auviuldainilaFasaznisgadatrwinudsinliignanasdan o uiudelaruanliinaiden
(p<0.05) Bsnauuaziiniuluanmsduiusiuaauguan (Juiciness) 18981119 Taavialdamnsudigianudeilan
ANTNRNAnARLHasANIAANIIg s lusendaazanawazinlifgn Juemanee et al. (2009) WUIN NM9LANANS
Tzﬂ:mmmmﬂm“lw,mmm%ﬁ;uwmZNm@iﬁmamﬁmsﬁﬁrﬁhmimu%umqﬂ@:mm”ur:TmmqEﬁmmw‘rjm‘i’] AN
di el 1 1 o [~3 o” Y a [ &
Wasannanslalnsasaaassidiudas lunisdnaunin 3 lunans i
AANAaAen suTiEanuiNuasazane (Freeze-thaw stability)
a .o < , A @ a | @ ° = o

1A% 3 Wudn edanunaugtuditianudantinunisuditienudanaarant A1uaU 3 381 NNNUensn
289INAIAAALNANELE BN (p<0.05) TneanI et T U ALFNEININ 15 AL 30 31 A1TUENFITRILIWAY
PN TR M TLANFANARTRA LA NN B aeaaien (p<0.05) adatuaTin1suansaaestinanasuasinns

o & e A & A o 9 2 a & o @ g A 2
LEINAYUANUTHIENNAULN D AN LTNALADINNLNANLAN I UINNTREAS 0.1 L'ﬂu 0.4 (w/w) I@ﬂLuﬂﬂ@WUﬂﬂNNQLNﬂﬂﬂqu

v Y v = o Oy OD o Adl v a o Y @ 1R ¥ A
MNARTREAY 0.1 WAy 0.2 (w/w) Ansuansagasintazindulumun i lnfimesiu wassliviuanandnadanann
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& 1
a A a

[~ o om A a | 1 = o 09/ o dl o 1
wanuNANHAnaNTRRuR e ndTUsiududutsenat waslimnuaunsalunisgaduningu (a19199 1) 694

v v v v
o o

INENNATIATAANITUENFN TN UANTUANMNT WAZLEH LN AN LN AR 189N TN N AL AN A N N1

A15199 3 ANNNIQTYIARTBINAIAINNITAZANEUILEN (Thawing loss) ANNMgEyAstuinuasinliign

(Cooking loss) azANNAINUAaNITWTLIILATazane (Freeze-Thaw stability) rediiiaautanauun

wediEian i
Storage Freeze-Thaw stability (3 cycles)
BSG  Thawing loss Cooking loss
time Drip loss (%) Amount of Water ~ Amount of Oil
(%) (%) (%)
(days) released (%) released (%)
1st 0 2.31+0.33™ 35.64+3.70° 20.24+0.91° 16.43+0.39° 3.81+0.52
0.1 2.56+0.18" 31.12+0.81% 21.75+0.45° 12.58+1.15° 9.17+1.60°%
0.2 1.35+0.08° 15.48+0.94" 21.75+0.80° 8.72+0.47° 13.03%1.35°
0.3 1.68+0.43%°  21.45+0.87% 17.2120.61° 4.80+0.32° 12.41%0.30%°
0.4 1.91+0.02% 19.50+3.85% 17.22+1.66° 0.67+0.66" 16.55+3.00°
15th 0 2.29+0.34 28.57+1.55% 18.050.73° 14.1620.16" 3.88+0.57
0.1 1.92+0.03% 27.21+0.17° 8.70+0.99% 4.33+0.46° 4.37+0.53"
0.2 1.29+0.02° 20.67+1.68° 8.31+0.19° 2.94+0.73% 5.38+0.54"
0.3 1.34+0.06° 19.79+2.92% 10.30+3.48° 3.17+1.23% 7.13+2.26%
0.4 0.67+0.05' 19.75+2.38° 11.53+1.01° 1.19+0.51% 10.34+0.51%°
30th 0 3.42+0.37° 27.39+3.61% 16.80+2.08"° 12.7042.31° 4.10+0.23"
0.1 1.39+0.15° 24.68+3.17°%° 6.49+1.63% 3.58+0.67% 2.90+0.96°
0.2 0.65+0.00' 19.87+3.75% 4.81+0.07° 2.06+0.22°" 2.75+0.15°
0.3 0.66+0.22' 22.19+2.33°% 9.04+2.83°* 1.80+0.92° 7.24+1.91%
0.4 0.66+0.00" 19.00+1.41% 7.15+1.21% 1.00+0.48%" 6.15+0.73%

BSG = WLHANAININAALNGAN

a o o

ANLRAL+SD NHFIEN

weanaiu ULl ARaNlARA U VuneDe uanAneiuesnaldadAtynieadia (p<0.05)

seie itelausanauuafiamnuamusanisudidanuduazazane sanfsaan sgrdeiauiuazingiu

Tudnervnsteudidunisudidenudauazazae a1 3 2au Anndinduresnadianannindauuesanimisluilatlan

ualAsNINNdNBesay 0.2 (wiw)
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HANNINAABIANNANTINT 4 wane M iudnszazinan lun19 AU N ILAL AN NG U BI NI HANANNLNAR

wiaan inase A duazAANuds (hardness) 1a9iiiatlanunluginasanninlign (0>0.05) nasiinailanlaiiug

saAANLisesiiadanuneiaiiluuaannnindeanineesllsiiuluiledaniiiesannalannien Kong et al.(2007)

1 = d” a = d” o o < -ﬁ” 3/1 1 = v E
wuanTdsauluiiadatiaauauidsan wuas e dunaudsIuaAus 5 uaniinaasnisliiniuian (>121 a3An

= ' 3 v v = I3 o o & a a :
LA A) ag9lsfimuanuidinduresnaiianannudaunsandenalifiiiotlarua JAnisinzin (cohesiveness)

anAd (p<0.05) BapANgAERaduRLETULsan [ lunnstininiznne luduemwns

s115°199 4 FaunsuRLazlediiareliadawsanauuauditanudanaaiilign

Storage BSG Color value Texture
time (%) L a*"™ b* Hardness (g) Springiness  Cohesiveness
(days) (mm)
1st 0  56.04+1.31  9.44+0.24  21.54+054™  720.79+151.46™ 0.89+0.00®  0.71+0.03"
0.1 56.86+1.55  9.72+3.26  23.78+2.58°  694.94+196.14® 0.87+0.03"  0.69+0.00™
0.2 55.87+1.10 10.00#4.70  22.97+2.47°  841.79+196.92° 0.86+0.04™°  0.68+0.04"
0.3 56.67+1.39  9.52+2.24  23.82+0.30°° 442.50+152.16™ 0.80+0.01° 0.64+0.01%
0.4 56.34+3.61 10.47+4.03 22.67+0.71° 675.42+225.47% 0.80+0.00° 0.64+0.02°°
15th 0  53.64+573 13.02+43.18  19.50+5.98°° 632.51+92.16*  0.89+0.03®°  0.70+0.01%°
0.1 56.83+1.58 12.05+1.87  20.38+4.30" 628.97+101.34*°  0.82+0.00°°  0.69+0.00°°
02 57.57+0.46 11.35+0.66  19.08+2.16° 756.58+109.18"  0.82+0.04®°  0.67+0.01°%
0.3 55.83+0.06 10.89+0.00  19.18+0.11° 601.76+183.89°  0.85+0.01*°  0.66+0.04™%
0.4 55.02+1.99 1241092  21.05+1.39"° 581.93+8.10% 0.79+0.02° 0.62+0.02°
30th 0  57.27#0.47 10.82+124  24.05+2.33%° 749.56+48.57°  0.90+0.01° 0.73+0.00°
0.1 56.58+1.44 921143  2427+1.18% 852.06+235.76™ 0.84+0.07*  0.70+0.02*
02 57.75+2.91 11914194  2528+1.39"  830.76+290.09" 0.80+0.06° 0.66+0.03%%
0.3  56.47+0.54 10.39+0.54  25.14+1.57° 674.08+89.88"  0.79+0.00° 0.66+0.01°°*
04 56.02+0.45 11.11#0.15  24.91+1.40% 737.99+82.62%  0.79+0.04° 0.66+0.00°°*

BSG = WLHANANNINAALNGAN

ALeAE+SD ATlAenEeseiuluuunedulifaau vunal wanAaiued s liadAtuneaa (p<0.05)

ns = lluanavad il dAyn1ea s
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AANFUNANSIAE

Ansuaralinileideresifetanfinnnsaniagenaliidoureman W¥un tuastiau wendeenannie
Uanusanenliinedu mnmnﬁwmmmmmmnLﬁ”faﬂmumslmwdﬁﬁyugﬂ wauda @:mmm:ﬁﬂﬁqﬂﬁm@ﬁimfwﬁﬂ
PR981U17 (yield) Lmuﬁ”@ﬁmﬁa muﬁmmmmﬂmmm'@ L“'fimmmfﬁﬂmmﬂmLLsﬁ@muLﬂuLmdﬁﬁmmmmimﬁu
liausgngenaialawnn 3 1Eud eicosapentaenoic acid (20:5n-3) WAz docosahexaenoic acid (22:6n-3) Taaid

1Bunuwiniusesay 0.67£0.10 WA 1.06+0.12 ANNATAU (Stevens et al., 2018) aMNATNA 2k LLHBNANNLNARLINAN
N3LANEiafiaduaIns n1snaugiaridu C=0, N-H uaz O-H denaliiiianuselalasiauriunnls (i 1) Tnamy

Wadduianiunainidsfiu uiniawazayiussesiinialulaseaie (19u nglaa nsaniudaylsiin usnlua

v
=X o o

unnlua uaznsangalstin) (Imam et al, 2009) H9LlONANNNAAUNIANAIAATUNN AN (98.25+3.2 nFusaniu

al

HALHAN) (A119797 1) uazgadLI3e Aviani ef al. (2019) WLFN HUHBNANINAALINAN #1190 ATNNE TR 3 W7

¥
a o I3 o

wasangaduniniananmanusaniianisnasiuaviiailulasedng 3 85 AnfivinBanelulaseadig

nsgadurasnaiatidnudesinreiielaiuaunidiuaeaaiondaliitialaungadatiimin luduneuay
al 0”

1A < dl 1 b4 A < d’l dgl = o o
gﬁLL@iﬁLLﬂ]Lﬂ@ﬂLL‘ﬂ\‘i@ﬂ@\‘i (A9 2) slum\muﬁummﬂmﬂ@ﬂLL“NLu@ﬂmumﬁuugﬂummmmﬂmuuﬂmnmmﬁnm

Ao

P | & ey o [ A o Ay ' = Al o ¥ Y
1a91aauaiiasannnisuduien i uni sudud sunugi (fammmmqumuqmu@ﬂmn 1 ANANLTALTE/19) M ifas

W nanszaeniaieangmnivesasiisindiqaitanudaasiains waainnisiniivdauzeavianulasea’ia

<

& = o LA o gy A < = P o ! Iy
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L a

(113197 3) saudeidutaalunisiniiudouaawas i luduawisuasinliign (919197 4) Tunainfiegiiznn

U

R4 RITARUIDTUBIUNIFNAUSTUIUIALDINANYNWTS (Cameron et al., 1985) TasvinliliiadiiiaiEialdswisannn

v ' v v
A = o

Judananiudslavnnlvn Krala & Dziomdziora (2003) wuatinigniniulilulassaissesanslalnsneaaass

a

¥
= =<

I=1 o ¥ =< 1 n:ll | o!/ < d‘ ak A < o :/I o 3 o!/ £%
dutnfigneisel’ (bound water) asldiaswiluiiudaiiegumginsqaienuderasannis Asiunieinifiunnlily

q

1A994519 2N DNANNLNAALNSAND1AN AT A AUUATDIN AN LI LA TE AR AR NN YD LE D 1LTenTaA L

o & N A R oA P o ! S @y = Y & o o P
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LHANANNUAALINAN N AMANTTR LWN1TINANNNHEALTDIMNS Zameni et al. (2014) wuan Aanasainliinausauun
Y = o = A A & A o P 2 o o
ansazaNElanANAALINANATaza BN ANNn AN TBLas AN HzAftas SuilunaainnisdnEesluanaly
Tnseaalmiillalffunansbeu (Yamazaki et al., 2009) fogwsiidadaunlugtninaianasiainisnizinnielu
3181117 (cohesiveness) ARAY (37197 4) N3aRaraIAINITNNzRna1atunaa nnisusen 1 iinn1ziuaesdu
aungasuanalsmiu-lsmv i TleRu-TUsmu wazllsiu-neauwsaanlss (9n9197 4)

AuAsFaAantsutitanuiwuazazarafluRandAnydmiuamsududanszisuaniisanuaiunnaes

'
a o « a

AR dansinEdaudsznausine Blulaseaidldlieeennnidelinsudiionudauazaedn imanziduded

NeulAluse A USnET 21U karlsznauannig AInNANTIeN 3 WLAIAINNASAITEINITUT AN Wi uATATAIs

raailetaunintuiemnanudndvresailianuaziinszazinan luniaiuine Zeynali et al. (2019) wuan Lien
e
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