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ng lnaaens uFoNApnNUAIY o-1,4-glycosidic linkage tazi¥ouaanuilunInNIuAIY o-1,6-
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Tygfuazidh llunsndregluluanaveils inaldiuszae Mdousolaseevedlnsou

@) (Friedman, 1995) Tavewilfiiumsana luduvziinnudangugeniilavesudlen la
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H Y] g [ [ a [ I'd {
M1519N 3.1 dnvazitledudavedlaveanansusionnseunsounly lsaudlarlalas-
I~ 1 d‘d [ 1 1 [}
Nawailudiuilszneunidadrunauvoauilaaranu
Texture analysis of the dough containing fish protein hydrolysate with different

composite flours.

Treatment Force (g) Distance (mm) Area (g*mm)
M1 38.16+0.55¢ 3.462+0.21a 1.992+0.11a
M2 25.78+0.58¢g 0.11840.05e 0.595+0.07e
M3 54.84+1.09b 3.240+0.15b 1.229+0.12¢
M4 54.10+1.00b 3.307+40.18ab 1.301+0.10c
M5 27.64+0.75f 0.109+0.02e 0.580+0.03¢
M6 28.38+0.81f 0.09310.01e 0.574+0.05¢
M7 56.36+0.68a 3.227+0.17b 1.550+0.16b
M8 38.10+0.42¢ 1.664+0.18d 0.635+0.13¢
M9 52.66+0.61c 2.665+0.21c¢ 0.836+0.14d
M10 40.10+0.68d 1.665+0.21d 0.700+0.17de

Values are means + standard deviations from ten determinations.

The same letters under the same column indicate non significant differences (p>0.05).
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Haawas) Imsauiuaz dszezna lumseuminulunngasmsnaaes
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M9 3.2 uantanemenmvesnansuriomseunseun 9 lsauilarlaTas laaa
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Physical properties of the crispy snack containing fish protein hydrolysate with

different composite flours.

Bulk density Water absorption index Compression force Numbers of peak
Treatment

(g/100 ml) (g/g sample dry basis) (2 (major peak>10 g)
M1 23.50+0.16b 5.3140.02¢ 361.69+85.41b 6.60+0.84ab
M2 29.66+0.23a 4.69+0.01h 523.68+48.05a 7.10+1.29ab
M3 22.61+0.19b 4.98+0.04¢g 318.384+44.83bc 7.00+0.82ab
M4 22.79+0.75b 5.5240.03c 300.29+89.03bc 6.80+1.03ab
M5 23.09+0.90b 4.53+0.02i 320.98+65.74bc 7.00+1.18ab
Mé6 23.84+0.89b 5.86+0.04b 349.86+15.46b 6.50+1.27ab
M7 22.99+0.89b 5.07+0.01f 249.72427.95¢ 7.90+1.10a
M8 23.42+0.76b 6.04+0.04a 333.30+89.58bc 5.40+1.25b
M9 23.53+0.88b 5.44+0.01d 363.54+77.90b 5.70+1.25b
M10 30.03+0.80a 4.71+0.01h 472.95420.77a 7.00+1.25ab

Values of bulk density and water absorption index are means + standard deviations from triplicate
determinations and values of compression force and numbers of peak are means + standard
deviations from ten determinations.

The same letters under the same column indicate non significant differences (p>0.05).
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B (B) answasiwvoduils A fuuils C (AC) uazdniwasrwvosuilawaunaay (ABC)
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Fuilszansitluay edawanemnouausdlunasaduiususnswaveuile A (A) uil ¢
(C) answasivvoauils A fuuil B (AB) nazanswasamveail B fuuils ¢ (BC) danini
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aseunirannTuamila A (A) uil B B) uazuila ¢ (©)
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3 1
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The predictive regression models and goodness-of-fit for sensory properties of the

crispy snack containing fish protein hydrolysate with various flour ratios.

Factor Regression model Adj.R® p Lackoffit

Y =-0.016A + 0.32B — 0.082C — 3.536x10"AB + 1.915x 10 °AC —
Color 9.182x10”BC + 2.983x10 'ABC + 8.839x10°A’B — 8.839x10 " AB’~  0.9072 0.0090  0.4071

1.088x10*A’C + 1.088x10™'AC’

Y =0.013A +0.22B — 0.19C — 2.5x10"AB + 5.483x10"AC —
Odor 2.358x10°BC + 1.106x10 *ABC + 5.339x10°A’B — 5.339x10°"AB°—  0.8893 0.0126  0.2576
8.594x10°A°C + 8.594x10°AC’

Y = 0.067A + 0.24B — 0.43C — 4.203x10°AB + 7.695x10"AC —
Taste 6.509x10"°BC + 3.532x10 'ABC + 4.901x10°A’B — 4.901x10°AB°—~  0.8671 0.0179  0.0780

1.864x107°A’C + 1.864x10"AC’

1/Y =3.015x10"A — 3.56x10°B + 0.011C + 7.634x10"AB —
Crispness 2.011x10 'AC +5.899x10°BC — 3.184x10 ABC — 1.774x10°A’B+  0.9379 0.0041  0.0267
1.774x10°AB” + 2.993x10°A’C — 2.993x 10 °AC’

1/Y =2.656x10"A —4.992x10°B + 0.018C + 1.208x10 ‘AB —
Overall

2.98x10*AC + 1.367x10"BC — 7.773x10 °ABC — 2.109x10°A’B + 0.9654 0.0013  0.0531
likin . - -
g 2.109x10°AB” + 5.356x10°A’C — 5.356x10°AC’

Y; sensory score, A; % flour A by wet basis, B; % flour B by wet basis and C; % flour C by wet

basis, Adj.RZ; The adjusted R2, p; probability level
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65.00 30.00 45.00
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MNA3.1 15 contour plot VosnzuuUANNYRVIUMUET (2) AU (b) 5AMA (c) ANN-

v @ a o 4

591 (d) UAZANUFOUII () AlgnnmInageumuszamnudananiaoi
psounseuilfllsaularlalas lamadludiuilseneudlidadunanvos
uiaananu

Contour plot graph of hedonic rating of color (a), odor (b), taste (c), crispness (d),

and overall liking (e) of the crispy snack containing fish protein hydrolysate with

different composite flours.
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(d)
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70.00
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Flour B Flour C
(e)
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70.00

65.00 45.00
Flour B Flour C
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nsziaela msvaFesdrvesluanasy luTagvzlianuruuniuni Tuanaes luTamaau
{ a [ ' {
Tanfioz luTamaaugedadinnuudasaiesnii landioz luTadgs (David and Lloyd, 2001)
[ A A o a @ 4 ~ 9
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M3guAIE1NIINHBIAa IS IUIY 4 AI9619 (M5 1MARLINT 3) Ao A eglusudeiy
[ a o d ! o ] o J 1
Aundafmaiomsounseuiudmieluiesnaranll nanfe anuvumiv anw
Y v
s lumsgaduil Awsanauan tagduianlasnauanuInnil 10 nsy gl
H9 21.39-40.65 N3AD 100 HAdAAT 2.20-7.14 NFUABNTUAIOINNNY 132.35-604.11 NFu
uaz 3.00-15.60 in MWy nazliazuuuanuyeunnmsnageunlszamauda Tudw
a a ] ' <3 {
g nAu TATA ANUNTOU HATANUFOUIIN 0g IuFFOUIANTeIUD IR UNINTGA
o 9 3 Ay v v @
(Az1UY 6.00-9.00) Tagiimsdouniuns 1l contour plot i lannMsnadeunslszamduia
c?/‘ @ Y AA o 1 A o a o J
w4 e ldgramsnaassiiidadiunauvestlsimingaulunmsiindasuaioins
{ < 1 @ { a
sunsounlgllsaudarlalas laaailudiulsznon denmi 3.2 Taslisinaudls A ufla B
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Flour A (%)
70.00

colour: #.00

overall liking: 6

colour: 6.00
65.00 45.00

Flour B (%) 30.00 Flour C (%)

v a [ 4

s 3.2 azuuuanuvoulunnilaten ldeinnisnageunslszamduiananduad
{ < 1 $ o '
pmsounsoun g lsdutarlalas lagailudiulsenovdalidadunauvos
uflegnanu
dy d‘d A = 1 d’d @ 1 []
NUNHFLNADI HUIYDN G]S’Nﬂﬁﬂﬂﬁ@\‘lﬂuﬂglluuﬂ31“‘5@U1unﬂﬂ%‘ﬂﬂ@§1u%’lﬂ
3 v = =

FOULANUDYIUNIFOUUINNEA (AZLUU 6.00-9.00)
Contour graph of hedonic rating of the crispy snack containing fish protein
hydrolysate with different composite flours.
Yellow area is hedonic rating of all terms with in the range of ‘like slightly’ to ‘like

extremely’ (score 6.00-9.00).

mm‘fuﬁmws?}uﬁuqmmswﬂamﬁmmzfm Tﬂafjuqmmsmaaﬂuﬁ:uﬁ
finzandal@nnmsdouiunsl contour plot $1WU 5 gasMINAasY UAsgAIAI-
s Tsunsudu¥agi Design-Expert version 6.0 uuzihiwingaudigasuan 1 gas-
MINABDY  AATITHAUNINVBINAASUNFURITUAVTNAY  LazAAEongATNITNAADI
Taofinsanguawnmenwesraasmal (M1 3.4) 18uA My e
“lun1sgw§u1‘i1 anuude wazanunsey Fadesiimedludiadertuiundasausiomns
aunseuiined e lutesaaiaia il Fuaalumsumanuanii 3 uasfinsuuuanuroy
vnmsnaaeunlszamdudaluilidednd ndu 5@ ANuTeU LazANNTELIIY

{ l [ a3 !
(ﬁTiTQﬁ 3.5) agiumwamaﬂffaaﬁmﬁwaunmﬁqﬂ (AZLUU 6.00-9.00) NNITNAADY WU
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Y 9
1 % IS)

9 919 6 gAINMINAGDI VANUHUILUY ANNAINII0 TUMIRAFLII ATINALAN Hay
TUIUAANTAWIINALANNIANT 10 NTN oglurIe 22.38-28.14 nSude 100 Uadans
4.94-6.31 NSUADNTUAIDE1ITI 254.98-543.83 DTV LA 4.70-7.20 WA MUY ALUUUAY
FOUMUE NAN UATTANA IUTANVUARANY (p>0.05) FIUAZUUUANNFIUMY AN
~ 1 ] ~ = [ ] I
NIOVUAZADINFOUIINTANUUANANNAY (p<0.05) TaslnzuuumAsegIuwsI9 ¥OULAN
v = v ~ ~ A A A
tosaudarouiunan (AzuuY 6.00-7.00) lagasimunzauiiga Ae danzuuu-maslu
MuaANueUTIMGINga ude gasmsnaass m2 (uils A aeufly B deuth C iy
] Y
45:25:30) FRANURUWUY 23.66 NFUAD 100 Uadans ANuEWIT0luMIgadi 5.62
ASUADNS AN ATINALAN 398.63 NSH LASTIUIUNANTAULITINANINA 10 N
U 6.40 NA AZLUUANUFOLIRASAUT DAY TAWIA ANUNITDU LASANUYOUIIY MHU

6.84 6.36 6.32 7.00 LLAZ 6.56 ANA A1

H va a o 4 {

M3 3.4 audutianumoennvesraasuaiemseunseun 1 llsdularlalas laan
I 1 AA W 1 1 o
Wudlsenevtidadiumanvendlaaiai
Physical properties of the crispy snack containing fish protein hydrolysate with

different composite flours.

Bulk density Water absorption index Compression force Numbers of peak

Treatment
(g/100 ml) (g/g sample dry basis) (2 (major peak>10 g)
ml 28.33+0.30a 4.94+0.07d 543.83+86.45a 6.40+1.00ab
m2 23.66+0.50c 5.62+0.05b 398.63+98.70¢ 6.40+1.40ab
m3 22.38+0.13d 6.31+0.10a 254.984+35.61b 6.40+1.00ab
m4 28.14+0.25a 5.2540.05¢ 425.25+95.23b 4.70+0.80c
mS 23.5340.31c¢ 5.47+0.05b 372.93+93.17b 6.00+1.40b
m6 27.33+0.36b 5.27+0.06¢ 422.90+54.43b 7.20+1.10a

ml-m6; flour A: flour B: flour C ratios (48:36:16, 45:25:30, 37.5:25:37.5, 38.5:43:18.5, 42:33:25
and 43.33:36.8:19.87, respectively).
Values of bulk density and water absorption index are means + standard deviations from triplicate
determinations and values of compression force and numbers of peak are means + standard
deviations from ten determinations.

The same letters under the same column indicate non significant differences (p>0.05).
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MI9N 3.5 AzLUUMATANUYIUINMINAToUN sz amMduRalaedd hedonic scale N1 laa1nMINAaoINgUiUAIN IAINMTNIIIBYRINTA
@ 4 { I~ 1 { @ 1 1 @
fusiomiseunsounldllsaudarlslas larwadudrvalsenouniidad1unauvoautlaaiaiv

Actual and predicted hedonic rating of the crispy snack containing fish protein hydrolysate with different composite flours.

Attribute

Treatment Color Odor Taste Crispness Overall liking

Actual Predicted residual Actual Predicted residual Actual Predicted residual Actual Predicted residual Actual Predicted residual

ml 6.92+0.95a  6.76 -0.16 6.16+1.11a  6.00 -0.16 6.04+0.89a  6.00 -0.04  6.60+1.19a 6.80 020 6.04+0.84b 6.26 0.22
m2 6.84+1.11a  6.26 -0.58 6.36+1.04a  6.23 -0.13  6.3240.90a  6.03 -0.29 7.00+1.12ab ~ 7.23 023 6.56+1.04a 6.43 -0.13
m3 6.56+1.12a  6.51 -0.05 6.00+1.08a  6.34 034 6.04£1.02a  6.04 0.00 6.88+1.0lab  7.44 0.56 6.12+0.73b 6.41 0.29
m4 6.40+1.15a  6.58 0.18 6.28+1.02a  6.01 -0.27 6.00+1.08a  6.02 0.02 6.84+1.07ab  6.74 -0.10  6.12+0.73b 6.17 0.05
m5 6.88+1.09a  6.73 -0.15 6.16+1.14a  6.24 0.08 5.92+1.08a  6.31 039 7.04+1.17a 7.17 0.13 6.36+0.95ab  6.59 0.23
mé 6.80+1.04a  6.76 -0.04 6.32+1.11a  6.12 -0.20 6.20+0.76a  6.22 0.02  7.04+0.98a 6.96 -0.08 6.40+0.87ab  6.44 0.04

m1-mé; flour A: flour B: flour C ratios (48:36:16, 45:25:30, 37.5:25:37.5, 38.5:43:18.5, 42:33:25 and 43.33:36.8:19.87, respectively).
Values are means + standard deviations of duplicate determinations.

The same letters under the same column indicate non significant differences (p>0.05).
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Y
Contour plot graph of dough stickiness containing fish protein hydrolysate with
different water levels and mixing times.
Points represent the standard deviation of ten determinations.
The same small letters in the same mixing time indicate non significant differences
(p>0.05).

The same capital letters in the same water level indicate non significant differences

(p>0.05).
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Contour plot graph of dough cohesion/dough strength containing fish protein
hydrolysate with different water levels and mixing times.
Points represent the standard deviation of ten determinations.

The same small letters in the same mixing time indicate non significant differences

(p>0.05).
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The same capital letters in the same water level indicate non significant differences

(p>0.05).
Area (g*mm)
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Contour plot graph of dough adhesive containing fish protein hydrolysate with
different water levels and mixing times.
Points represent the standard deviation of ten determinations.
The same small letters in the same mixing time indicate non significant differences

(p>0.05).
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The same capital letters in the same water level indicate non significant differences

(p>0.05).
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Texture analysis of the dough containing fish protein hydrolysate with various of fish
protein hydrolysate to water ratios. (a) stickiness, (b) cohesion/dough strength, (c)
adhesion

Different letters on the bars indicate the significant differences (p<0.05).

Bars represent the standard deviation of ten determinations.
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Physical properties of the crispy snack containing fish protein hydrolysate with
various fish protein hydrolysate to water ratios. (a) bulk density, (b) water absorption
index, (c) compression force, (d) numbers of peak > 10 g

Bars represent the standard deviation of ten determinations.

Different letters on the bars indicate the significant differences (p<0.05).
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Hedonic rating of the crispy snack containing fish protein hydrolysate with various

fish protein hydrolysate to water ratios.

Attribute
Treatment
Color Odor Taste Crispness  Overall liking
PO 6.84+1.09a  6.50+0.89abc  6.38+0.83a 7.68+0.74a 6.64+0.94a
P1 6.75+1.01a 6.42+1.05bc 6.36+1.04a 7.82+0.78a 6.68+0.97a
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P3 6.91+1.03a 6.65+1.14ab 5.06+1.34b 7.75+0.77a 5.5320.95¢

P4 6.75+1.05a 6.78+1.02a 4.40+1.41c 7.73+0.72a 4.61+0.97d
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PS5 6.01+1.51b 6.26+1.33c 3.32+1.21d 7.70+0.65a 4.14+1.27¢

Values are means + standard deviations of duplicate determinations.

The same letters under the same column indicate non significant differences (p>0.05).
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Contour plot graph of hedonic rating in term of color (a), odor (b), taste (c),
crispness (d), and overall liking (e) of the crispy snack containing fish protein

hydrolysate with various fish protein hydrolysate to water ratios.
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The predictive regression models and goodness-of-fit for sensory properties of the

crispy snack containing fish protein hydrolysate with various fish protein

hydrolysate to water ratios.

Factor Regression model Adj.RZ )/ Lack of fit

Color Y =-0.23A +0.075B + 5.53x10°AB + 3.61x10°A’B —
L 09950  <0.0001  0.9905
3.61x10°AB

Odor Y =-0.22A +0.075B + 5.38x10"AB + 3.99x10°A’B —
. 0.9084  <0.0001  0.0557
3.99x10°AB

Taste Y = 0.35A +0.041B — 6.50x10°AB — 6.63x10°A’B +
5 0.9983  <0.0001 0.2348
6.63x10°AB

Crispness Y =0.075A +0.079B 0.3912  <0.0001 0.4430

Overall Y =027A+0.053B — 4.86x10°AB — 4.77x10°A’B +
5 0.9967  <0.0001 0.3013

Y; sensory score, A; % concentrated fish protein hydrolysate, B; % water, Adj .RZ; The adjusted

RZ, p; probability level

2.2. Y5ulyendusaveswdndamiormseunseuliisaularlalaslamamiludiu

lsznou

) Y] a @ 4 { I
Mmswawaasusioiseunseunldlusaularlalas laraailu
1 a 4 a a 2’ Y] a [ 4
daudszney Teemaamaiestgesallstlulsumdosas 5 veuhminwaaduad
% = = (% d' = a d‘ ay a
waamsoy ulSeuisudugasminaaesi ilimsaunasesljsanlim Tasmsisaiiiu
aummnlszemdudaludud nau se3d ANuNToU tazANNYEUII UsInguania
a B 3 PR a A ay A 1 1 A
50 3.8 Feezwuldn madunieslesathlsminaneanuuananueenzuuumag

anuveuludunau sand tazANUTEDIINVBINAASMAT (p<0.05) FATNINAADINT



70

a d’ Ay A d‘ 9 Q' a Q' d?
ﬂ13l@lmﬂ3®\‘lﬂ§ﬂﬁﬁﬂ1ﬂﬁﬂ1uﬂglluulﬂaﬁlﬂﬂﬂJ‘Iﬂ@UﬂWNﬂﬁu TV LASANUYDUITINNUYU
<3 Y I A =~ =\ o ~ (= a A
%Wﬂ‘ﬁﬂﬂlﬁﬂu@ﬂlﬂu%ﬂUﬂWHﬂaNLﬂJ@L‘IJiEI‘UmﬂUﬂUgﬁiﬂﬁﬂﬂaG\iﬂuliJiJﬂﬁWliJLﬂﬁ@ﬂ‘}Jiﬁﬁ

a a 4 < A a 1T a o 4 :
113 msduaseslyssadumsmiuainig Inalduinaadusions Fdeudona

o w

= Aa dy < A Aa < [l Y a
mmmmzmmia“vumjmmmimmﬂmaﬂummy Lﬂﬁ’eN“]J'D:Qﬁﬁﬂuiﬁmﬂ‘ﬂ%“ﬁ’lﬁlﬂﬂﬂﬁuﬂn

[

A A a Yt a3 v A A Y o o
Wiﬂlwujﬁﬂf’]@]m@\jﬂflwfljllﬂﬂ LW513Sﬁ%mmwﬂiﬂmmzﬂau%‘ﬁ@uﬂﬂﬂﬂizﬁ]uminWI

v 2’ o YY= 1 ' d? v A o 1

goaLasHIfY %11W§ﬁﬂ]1611{i1565@8ﬂ]u AUA NYYWUT, 2539; Suderman, 1996) alu
A 9 = v a d' ay (=} v

ﬂmuumaEJmm%auiumuauazmmmau WU ﬂ”limmﬂiﬂﬂﬂqﬂiﬁﬂ”lﬂiﬂﬂllllNﬁ@]i’]

1 { 3 a o 4
mmummwmﬂzuuumﬁammmumaméfmmmwammm (p>0.05)

M3 38 AzILURABANYFRUNNNNATEUNAsE A MAURATAG3E hedonic scale
vosnaafuaionseunseudldsandarlalas lawailudmilsznendadl
maduies liRuasonlgesaii
Hedonic rating of the crispy snack containing fish protein hydrolysate which added

and non added paprika seasoning.

Treatment
Attribute
Non added paprika Added paprika
Color 6.84+0.84a 6.98+0.91a
Odor 6.38+1.00b 7.18+0.96a
Taste 6.40+1.16b 7.20+0.86a
Crispness 7.72+0.81a 7.68+0.71a
Overall liking 6.70+1.07b 7.28+0.95a

Values are the means of 50 panelists.

The same letters under the same row indicate non significant differences (p>0.05).
[ d Y
3. pumnvesnaanamionseunseuilililstularlelaslamailudiulsznou

NNMIHaRAa e msounsoun ¥ lisaudarleTas laaailudiu

a o 7 [ @ { a o o 1
Usznou landasmainlianyuzlsinguansdaniui 3.9 saaduninuaInie lasuins qo

a

J o { J
AMNNNWNNIBYNTN Lmzﬂmmwmﬂﬁgauﬂ% AIR15199 3.9 Lag 3.10 ﬂﬁ']’gﬁa



71

4 =
3.1. 9915 nOUN AL
s A o o {
panlszneuManlveInansasioiseunseun g lsauilarlalas laae
I [ A 1 Aa o I a dy = o FY
Wudulseasunaaaluaisnen 3.9 wun waasamulsnaanuiu Tdsau vy uazida
9 9
Fouaz 1.36 10.96 2.16 uaz 3.89 Iasui1miindg10619 mudey USuannusuvosnanium
(] ] Aa o o dy A < ] = 9
o lurveINanfuNeIMITVIIREINe S 1M Av Yszaumiesas 1-5 (Robertson, 1993)

7 4

naglimudosar 4 amwdosMuAvENIATTIUNAANUINGATINNTINYUNOUNTOY (U

Q

A = =1 1] Aa o 4 dy A o I o a =1

90.1534-2541) WanlssumeuiunansausiomsvumerninnudladuvdavaziayTisau
1 [ ] 9 9 9 = o A 9 =) Y 9 =

VNURAII 1FU DIMNTI1910U 18017 D1 UNTBURANNINGARADY T1ANTIUNI T1UNTH

Y 1
an omsvuRenasyldsdularaia suneunsousaln Yaeunseu waziar-du &ail

Y

s TisAusosas 3.63 3.49 6.60 7.42 8.58 5.76 21.55 LAz 24.47 Y9MIMITN-UH AW
10 (@l Nszuna tazuayy Snanane, 2533; A5 IMs AABEITNT LagAME, 2534; U5
a g Q{u [ a A( o I~ 1
ie 150 INF1in uazaAne, 2541; 59031 FULANT, 2541; NNA 1309019, 2546)  vziwu 1A
a o s a YA = 1 d’l 1 Y A v 9 = 1
panduyinpaa 14l TlsaugenemnsvuRersaasg uazlndifesnudn-niovlar ua
9 1 9 L:yw =N =S 1 a o 4
uesnarevnseutazandy wennaidmunulsnallsaugainikansiuvionrisvy
dy A A A Y =2 ) Y
AerounTUNNAIUNAUNTENANTAYeIla1 N9 waztamiin (nMIsdisrdeyanain

a o o { 1 1 $ o [ o
Tngumsveswaadums iy 5 9o 1ldsaueglugiedosaz 3-7) Fenedmuienalylu
9 1 a o Y a o P Y A a o 4
Howaa drudSinaludunazivewdadusin ldoglunusinmasgiundaduaigadim

AFTUYUNBUNTOUMNUA AD "lahﬁu%’aﬂaz 30 1aE 4 (WBN.1534-2541) ANAIAL

AN 39 waasuviemseunsoun 1 lusaudarlelas lamaudiuilsenow

The crispy snack containing fish protein hydrolysate.



72

3.2 AUNMUNNNININ

a Y] o 3 VoA = a A A = g’
HaA NI UURUAIMAINUI ANUYINYTEINY | adas NTraeeu-i

PN Jd 1 1 1 a o 4 1 a o o J 1
aa 1WeANTIZHAIT (A1 L* A1 a* 1aza1 b*) VoIWAAA N WU KAAAUANLA L* A1 a* 1oz

Y
A1 b* A 50.77 13.79 1Az 29.95 MUAIAY ANUNUILUY AN NI TUMIAN N Loy
a, YOIHAANURININY 28.50 nFuAD 100 Hadans 6.24 nSuaeniuAIBILRT 1A 0.3033
o v A Y sy a v o v a o ¢ & o
awdau a, inaasslaeglumnanindus Inasonsy dmsundaduaigniues  uATINOIN
4
v 4 @

tanuduilszanmdosay 3-5 A251 a, Usznm 0.3 Gariun wisanglasie, w.alal) awse

' ' a 3 o 4
AUYBI Katz 4ag Labuza (1981) na1791 Tuan11zln@veamsinusnyiemisvuime) a, ved

a o d 1 ] a [ a o 4 a {
HARNUANAITOG U 0.3-0.5 B a, 1AUIN 0.5 AnMzYIHAANMAzINA MslAsunila

[ { o a 1 J ] 53 2’

uaz lidluneensuvesdusinon drumanuruuiutazanuawnsoly msgaduihves
a o Jo 1 A ' o 4 A Y a A ' @ dy
nandusigs liluasgruiniueusvuall e1vtiesnndus Inanamang @reievourilo

]
(% v A

1 o = 3 =} 1 ~ 1 o 1 <3 a
dudanuanany Bnnseniseunsoulzlsnivainnaieaianiu i AN CRERIGI)
@ 4% ] [ g} ] 1 Y] Y] a @ o
fandainnuruiutazauasa lunsgaguied lugiufeInuiunaad UM IS

~ o 1 9 o £ Yy 1 @ 1 9
punsouiismiielunesaatanll geldinmsguaiednunnniesaaia (@1319n19
HuINN 3) Taslia1eglugig 21.39-40.65 N3N0 100 HAAAAT 2.20-7.14 NTNADNINAIDYIS

Y o w dy ] Aa o dou A Y 2 [ a o 4 94 o
UAY UAIAY UBNDINUANUUU U UYDIHANA MNTITA INAREINUNAANBNINDNENG
[ d'o 9 dy & 1 o a Y oy @ A
FuninnuilainrauiieladsrihumsdesaarsdneaSuadesas 5 Tasinnin diinnw
NUWUUREY1UYI9 20.969-32.846 NN 100 Uadans (Choudhury and Gautam, 2003) Hag

v
v A

a o J 24 o 9y dy £~ ] ' o 1
Waﬁﬂﬂl“ﬂ%’lﬂlﬂﬂ“ﬁﬂﬁ“ﬁucﬂcﬂ'lFi]1ﬂll'isj\‘16111'JWﬁiJlu@‘].]ﬁ?ﬁﬁuﬂ']’luﬁuuluuﬁgﬁ'31\1 15-36 NIUAD

100 Haaans (Gogoi et al., 2003)
3.3. INNULALLITG
a J a a a [ 9 (=Y a = = ~
NaRaMsInTIzRTadImiutazussig 1aun Indue 91 92 uaadoy
< : , “ o .
TRy tazman uaadwaluasen 3.9 wunh #aadusiomseunsoudn e llsauaal
I~ [ 12a a 4 =Y a A ~ ~ I
TeTaslaraudluarulszaou liddanniue luesalszneu Taaduill 12 uaaEe tazvan
TulSuailos (0.38 0.05 35.00 LA 2.00 HaansuaD 100 NTUFIDE1 MUAIFL) )

1Y J

=\ @ a 9 = A o A v A 9 & ~a a
L‘V]Emﬂ‘]_lWaG]ﬂm"VIGIJ”I’JLﬂiEJ‘].ILﬁi?J’JﬁE]Lﬁ‘Hmai’]il”lﬂﬁ@ilﬂiu”lmiﬂ81613 4.8 HININUULD 0.20

a o 1 v W |l

[ 1 v o 1 < 1T W a
Tulasnsunonsudiosne uaaFen uazwian WHU 1.52 uag 0.05 aansuaensudI081
o o qu’ Y 1 a [ o" 1 [ 3 a [ s {
A1U8191 (Subba, 2002) MNIUINTILAIUNTUUDINAANUNNUANANNY  DANIHAANUNN
Y
a I~ 1 [ a a o [
waa ldnauiladludrunauranuazimaduTdsaudarlalas laaaludSuasios dwsuy

a a o 4 a Aa o 1 v @ l 4 a
ﬂimmicmﬁau“luwammmqﬁq 1,328 yaansuaa 100 NTUNIDYN i’]"lillﬁi’]xﬁl”lﬂﬂ”limuﬁ”li



73

[ a % 1 1 [ < a % 1
Ugaaesaand Felidauvesnsysauazinge Imfoueg 019 lsnamsum Tmfsudaoglu
v A o Y a [ A A a o a
seaunuuzi nus Inanedu Ao 2,400 Jaansy (UQu1 wswawy, 2547)
3.4. sHuauazlsuansaozy Ty
H a a a a [ I'd
1PA5 19N 3.10 naasriavazilsuansassl luluNand aMo11150UNTOU
{ I~ [ 1 a a 'o I 1 [
¥ Tllsautarlalas larmadludiulsznoy wu USuansaezii Tunsuduaesenme Ao
Aa A 2 a a [ = 1" 9 o
ToTa@rdunagiiaszariiuswnuInTsdu gunhdotmuaiasgiuves FAO/WHO (1973)
£ o Aa a A a A = = A A Al a = =
ganmuadsualoTsardu aadu ladu wnlsletusuGaau Widaozartiusin'ls lsdu
= = a = \ % a a (% 1 (%] =
13 lotiu N5 Teulu uazau m1HU 40 77 55 35 60 40 10 az 50 Naansusnensullsau
o % d’i = =) U dy =Y =} % % a z:“‘
a1y WenlSeumeunuevmisvumenasyldsaudaranaved 99031 ¥ULANT (2541)
d! = a a = a =} =} = = = =T=) = =
gaudsua loTsaadu adrdu ladu wnlslefiustudanay Wilaezartiusiu'ls lsdu
= = = a ==} a =} = = =} =y=| aS A
03 Totlu Mau nsauedMIAn &30 nsangadn Iwsdu Inadu ezaniiu Faiiau nazezdtiu
0D 38 107 35 33 66 37 49 67 44 18 68 38 65 26 uaz 43 daansuaensulasau audiay
1 a [ 4 { I~ 1 a
wu waadagieiseunsounl¥lusdularlelaslagadudiulsznouiUsuin
a ==\ =1 a = = a = A A SQAa =
nsaueamIan 33u lnadu nsangaiin Tnsau ladu lole@ardu uazeziiiviltiaozariiu
= [ I~ [ [ 1 a [ 4 09/’ dy a
swlslsdu qend endlumsganuuananvesdiunauluudazraadua NeiilTu
a o 1 [ a a [ 4 4
ARz IudenanonlinaroMINAsaUNVeINaATMal 18 AuA Noguchi tazame (1975)
1 P a a a
s1wun menldIndnilsznoudies lnadu lolwardu ardu Wilaszariiu Insau uag
= =\ =\ 4 3 a Ao ] 1 oy o dy a
N savy wielosadszneuilunsaegd Tuiivg lireurhswauun uennnil wia
o PPN Yo A a = % 1 v W 1 c?/‘ dy 9 ]
Ausinwaa lddalinsangaiingd 5.03 nsudAp 100 NFNA0E19 Nitidoandps 1)
a a Y] P A Aa o 1 v W 1 H 4
Ysma Twdon lundaduyingads 1,328 daaniuae 100 NSUAI0613 (A15199 3.9) ienfeu
= [ [ a a d‘o I 1 a c?;‘ A 1w
MeuoasaIuvesuiansaezd Tunduiuaonsnozd TUIIWNIHUA UAUNIND 0.27
a 4
3.5. AUNINNYAUNTD

a 4 a =4 a o 4 A 9 =
mﬂmi’sm513%ﬂmmwmqﬁ;aumammNammmmmsaumauﬂﬂﬂsml

v
A d v

I 1 [ { 1 a o 4 a a
UarlaTas laaiiludiuilsznon naainadinsied 3.9 woh waaduadilsagaunion
Y U = [ L] a = 4 9 U S 1 [
WUAN0eN 100 1aladise 1 nTuAl0819 tazlSuadaauazstiesndt 10 lalatiae 1 NSu

o <

Y l a a P a [ |l 4 a o 4
AIDYIN ﬂ5111mﬁ;auw§aﬁmwwu1uNa@ﬂmmmagiummmmmgmwammm—qmmmm

v
A v

d! o I (A a ! 1A a0 [ (Y] 1
yuneUnsoUFItmualdilSinagaunidnaua 1d biiu 100 Talatide 1 nfuA10619 uaz
a 4 [ IP=N 1 Y] (Y] 1 a [Y] 4
Usuadadauazsilimu 10 Talailae 1 ASUAI0619 (UON.1534-2541) WANNUNDINITOU

nseuldldsAudanlelas lamailudunlsznouieglusyduiiasassdmiumsuilan



4 s va
M319N 3.9  onlszneunilarims gaauianieg

p1nsounsaunlyldsaular lalaslaaa

74

AUNTY  LuaTMENINUINANA U

uarudsznon

Nutrient composition, microbial and physical properties of the crispy snack

containing fish protein hydrolysate.

Nutrient composition/microbial/physical properties

Content/score

. (@)
Moisture

o)
Protein

Fat(a)

Ash®

Vitamin A”
Vitamin Bl(b)

Vitamin B2"

)
Calcium

. ()
Sodium

(b)
Iron

Water activity (a,) @

Total Viable Count
Yeast and mold
L*(a)

a*(a)

b*(a)

Bulk density(a)

Water adsorption index”

1.36+0.03 % wet basis
10.96+0.08 % wet basis
2.16+0.16 % wet basis
3.89+0.06 % wet basis
Not detected
0.38 mg/100 g sample
0.05 mg/100 g sample
35.00 mg/100 g sample
1,328.00 mg/100 g sample
2.00 mg/100 g sample
0.3033+0.0016
<100 CFU/g
<10 CFU/g
50.7740.11
13.79+0.10
29.95+0.24

28.50+1.15 g/100 ml

6.24+0.10 g/g sample dry basis

(a)Values are means + standard deviations of 6 determinations (3 determinations on each of 2 lots

of crispy snack containing fish protein hydrolysate).

®Values are determined by Agro-Industry Development Center for Export, Faculty of Agro-

Industry, Prince of Songkla University.
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Amino acid composition of the crispy snack containing fish protein hydrolysate

(g/100 g sample).

Amino acid composition Content

Non-essential amino acid

Aspartic acid 0.84
Serine 0.60
Glutamic acid 5.03
Glycine 0.77
Tyrosine 0.25
Arginine 0.58
Cystine 0.12
Alanine 0.57
Proline 1.01

Essential amino acid

Histidine 0.20
Threonine 0.36
Valine 0.45
Methionine 0.21
Lysine 0.51
Isoleucine 0.51
Leucine 0.78
Phenylalanine 0.55
Total 13.33
Essential : total amino acid ratio 0.27

All values are determined by Kasetsart University Research and Development Institute, Kasetsart

University.
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Demographic data of consumer evaluated acceptability of crispy snack containing

fish protein hydrolysate.

Consumer frequency (%),

Demographics
Male (N = 67) Female (N = 133) Total (N =200)
Age
Under 15 years old 7.0 12.0 19.0
15-20 years old 9.0 22.0 31.0
21-25 years old 3.5 15.5 19.0
26-30 years old 2.0 8.0 10.0
31-35 years old 4.0 4.0 8.0
Over 36 years old 8.0 5.0 13.0
Occupation
Student 17.5 42.5 60.0
Government officer 4.0 4.0 8.0
Officer 8.0 13.0 21.0
Housewife 1.0 2.0 3.0
Seller/Business owner 2.0 2.0 4.0
Employee 1.0 3.0 4.0
Education
Junior high school 11.0 22.0 33.0
High school 2.5 7.5 10.0
Diploma 3.5 9.0 12.5
Bachelor’s degree 12.0 25.0 37.0
Master degree or higher 4.5 3.0 7.5
Income
Under 5,000 bahts 16.5 36.5 53.0
5,000-10,000 bahts 4.5 23.5 28.0
10,001-30,000 bahts 7.5 5.5 13.0

30,000 bahts and over 5.0 1.0 6.0
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Data of consumer buying and consuming behavior.

Frequency (%)
Question Gender
Total
Male Female
1. Do you like the crispy snacks?
like 17.0 50.0 67.5
Dislike 4.5 5.0 9.5
Neither like nor dislike 12.0 11.0 23.0
2. How often do you eat the crispy snacks?®
<2 times/week 14.9 13.8 28.7
2-4 times/week 7.7 28.7 36.5
5-6 times/week 5.0 12.7 17.7
everyday 4.4 12.7 17.1
3. Have you ever eaten the fish snacks?
Yes 28.7 65.7 94.5
No 33 2.2 5.5
4. Do you like the fish snacks?"”
like 15.7 44.8 60.5
Dislike 2.9 1.7 4.7
Neither like nor dislike 11.6 233 34.9
5. Where did you buy the fish snacks?"”
Grocery 18.6 43.0 61.6
Convenient store 22.7 55.8 78.5
Department store 16.3 43.0 59.3
Fresh market 1.2 9.9 11.0

(a)Only the consumer who answer “Like” and “Neither like nor dislike” in the question 1

(b) 13 9 1 1
Only the consumer who answer “Yes” in the question 3
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The importance ranking for buying reasons of the crispy snacks.

Rank score
Reason Gender Total
Male (N=67) Female (N=133) (N=200)
Taste 1.40d 1.57¢ 1.64¢
Nutrition 2.07c 2.09d 2.25d
Package 3.19b 3.36¢ 3.57c
Price 3.12b 3.07b 3.34b
Advertising 3.64a 4.01a 4.20a

Only the consumer who answer “like” and “Neither like nor dislike” in the question 1(table 3.12).
The same letters under the column values indicate non significant differences (p>0.05).

1 = the most important and 5 = the least important
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Liking score on the crispy snack containing fish protein hydrolysate.

Liking level (%)

Attribute Like Like Like Neither  Dislike Dislike Dislike Mean
very moderately slightly like nor  slightly moderately very score*

much dislike much
Appearance 35 50.5 13.5 19.0 6.0 4.5 3.0 5.010
Odor 13.5 54.5 12.5 8.0 6.0 3.5 2.0 5.430
Taste 11.5 36.5 22.0 14.0 7.5 6.0 2.5 5.025
Crispness 32.0 48.5 9.0 8.5 0.5 1.0 0.5 5.980
Overall liking 9.5 51.5 17.5 13.5 3.0 3.5 1.5 5.345

*Values are the means of 200 consumers.

1 = dislike very much and 7 = like very much
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Buying decision of consumer on the crispy snack containing fish protein

hydrolysate.
Consumer Crispy snack™ (%) Crispy snack” (%)
Parameter
(%) buy not buy not
Total consumer (%) 100 82.5 17.5 88.0 12.0
Sex
Male 33.5 79.1 20.9 85.1 14.9
Female 66.5 84.2 15.8 89.5 10.5
Age
Under 15 years old 19.0 94.7 53 97.4 2.6
15-20 years old 31.0 82.3 17.7 90.3 9.7
21-25 years old 19.0 89.5 10.5 94.7 53
26-30 years old 10.0 75.0 25.0 85.0 15.0
31-35 years old 8.0 81.3 18.8 81.3 18.8
Over 36 years old 13.0 61.5 38.5 65.4 34.6
Education
Junior high school 33.0 90.9 9.1 93.9 6.1
High school 10.0 90.0 10.0 100.0 0.0
Diploma 12.5 72.0 28.0 76.0 24.0
Bachelor’s degree 37.0 83.8 16.2 90.5 9.5
Master degree or higher 7.5 46.7 53.3 53.3 46.7
Consuming frequency
<2 times/week 28.7 71.2 28.8 80.8 19.2
2-4 times/week 36.5 89.4 10.6 93.9 6.1
5-6 times/week 17.7 93.8 6.3 96.9 3.1
everyday 17.1 83.9 16.1 87.1 12.9

(a) The product at the price of 5 bahts per package (30 grams), (b) The product is detailed that

“product is good protein source” and the price of 5 bahts per package (30 grams)
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Y813 lawaidludaulsznewitusneilugs OPPMPET/LLDPE figaigiives
Changes of moisture content of the crispy snack containing fish protein hydrolysate
packed OPP/MPET/LLDPE bag during storage at room temperature.
Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of triplicates determinations.
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Changes of water activity of the crispy snack containing fish protein hydrolysate
packed OPP/MPET/LLDPE bag during storage at RT.

Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of duplicates determinations.
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Changes of TBA number of the crispy snack containing fish protein hydrolysate
packed OPP/MPET/LLDPE bag during storage at RT.
Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of triplicates determinations.
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Changes of color values of the crispy snack containing fish protein hydrolysate packed OPP/MPET/LLDPE bag during storage at RT. (a) L*

values, (b) a* values and (c) b* values

Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of triplicates determinations.
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Changes of hardness of the crispy snack containing fish protein hydrolysate packed
OPP/MPET/LLDPE bag during storage at RT.
Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of ten determinations.
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Changes of crispness of the crispy snack containing fish protein hydrolysate packed
OPP/MPET/LLDPE bag during storage at RT.
Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of ten determinations.
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Changes of acceptability scores of color, odor, taste, crispness and overall of the crispy snack containing fish protein hydrolysate packed
OPP/MPET/LLDPE bag during storage at RT.
Different letters indicate the significant differences (p<0.05).

Bars represent the standard deviation of duplicates determinations.



