@creat ive
\“common

O N § E.E B

O248= 0lHE A4S M2=

o 0l HEES SH, HHxE, 38, A, 23 2 88F = S&LIL
o RS HEEE HEE = sU0

CS3 &2 2 AS MA0r gk

AFRAEAN. A5t & HSME EATHADFZLICH

HZd. #5t= 0| A5=S Sl SHEE= 12T

=

o Flotk=s, 0 AE=2 0S0ILH =2 25, 0] 45
ZH5EH LHEHHMOF EhLICH
o HEAHMZSH SE2 ANE 228 OlgE =4

AEAYN 02 01X Ad= A% WEN el 3

III'°‘I
IUIU
ne
=
q,
i3
e
=

0lZ12 D& H S Legal Code)E Olalat?| H 228 218

Disclaimer &

Collection



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

sl
4
oF
o

T
o

FHl&ol e

Z

%5 Paste

& 31 7] Patty 9] 7]

20084 24

o
o

B

o

ﬁo
-

E 49 73t 3

o

—

~NH



nld
3
Mﬂ
o

T
o

& &

=

A

o

-
E
14

o

T
o

ol
g
4

2

T

2008

o

=

o

ﬁo
-

6‘1—374.
S REEL



20084 24 26¢



A D ST ACT #t et ettt tte ettt ittt tiitatatttetititattataentaaans iv
I }\-]% ........................................................................... 1
0. A8 2 Hg-lg ............................................................ 6
1. A B Y FTHQF Fd]oreeeereeeermeetetiiiiiiiiiiiiiiiiiiiiiiiieiienn, 6
L1 R B eeeeeeee oo ettt i e e 6

1.2 A]_g_g X]]_%Z_ ....................................................... 6

2. £ & A3 A3 Mixture Design)3 wr$xHEX

(Response Surface Methodology) ................................ 7
3 }_E] —’F-%(Cooking Yield)ﬂ- ;g'7é] 7131-_4\_% ....................... 9
4. %}g @A}(Texture P]."Ofile Analysis) ........................... 10
B, TS ZA A ceeer e e 12
51 7_}0:_75' EF}S] :‘137]. ............................................... 12
5.2 M &Y HHE AT #53AAH(Panel Test) - 13
5.3 &8 A} 7| &% ZAFH(Consumer Acceptability) ccceeeeess 14



6.2.1 TR = AF FAT e

6.2.2 TFMN A 2 BF B ([17 VILF0) +vovvrrrrrresrrnernerneriernnn,

6.2.3 @t 2 § &8 (C-PER; Computed Protein
Efficiency Ratio)®} ¢ 543}l (DC-PER;

Discriminant Computed Protein Efficiency

RAtio) corererereneneneatatateteneiiieetatatanenenenencnnanans

6.3 243 (Water Holding Capacity) S «croeeererereereens
0.4 TBA valu@ ccccceeeeereeeesetetttttititiatessessstttittttttssssssans

7. AR s L L . LD
M AYAT Y TP B A e eerrloniieniiin,
1. 2848 (Cooking Yield)St B A ZFAE «oevrrerniieniiinnnn.
2. %}S’Z’j‘}\}(’rexture Profile Analysis) ............................
3 7_}0:_7]51)\]. ................................................................
3.1 BEA EA FTF oo
3.1.1 %%;ﬂl }‘;:l—;}\c—)] .................................................
3.1.2 HFS T B A Z T cerreeerneriiieiieeiien
31.3 B% EA NS B AFTFTEA ceeeereeeriieeiinnn



3.2 ER}v & HAHs}E AY F5HAH(Panel Test) -+ 44
3.2.1 Edn &9 HASE A AT HA A e 44
3.2.2 WS THE A T creriieiaiiei 50
3.2.3 3709 WMt WFE A A= HHE2d o 56

3.3 & A} 7] Z = (Consumer Acceptability) «oeorererereeeeeen 58
4. AR EFH &9 Pattyd] AP EFH HFFH FA oo 60
4.1 YEFAE ot 60
4.2 Gl I A et et it e e 63
4.2.1 FAOFR = AE Al e 63
4.2.2 WA 218 & 6ln vitto)pe -PERZ} "DC~PER -+ 65

4.3 B 53 (Water Holding Capacity) «ococoeoeereeseseneenins 69
4.4 TBA 'valuad: oo L SR .. ... O L0 71
V. 8o 2@ A2 W B WL 73
AT et R - T XL LK C KT T AT PR PR PP PP PP 77

iii



Effect of Ingredient Mixing Ratio on Sensory and Food Quality of

Beef Patty Containing Brown Seaweed Paste

Yoon Hee Kim

Department of Food and Life Science, Graduate School

Pukyong National University

Abstract

At present, consumers prefer the reduced-fat meat products or
low-calorie foods with dietary fiber to control body weight through
low calorie intake and to prevent health problems such as adult
disease like as cancel, diabetes and obesity. Therefore, in order to
complement the nutritional problems of high fat or high calorie fast
food, low calorie and high functional food ingredients could be
incorporated into those food products.

The objective of this study were to optimize the mixture ratio of
beef patty containing brown seaweed paste(BSPP) which can
promise the low <calorie and reduced-fat food products for
maximizing sensory attributes. Ingredient mixture design in limited
region and response surface methodology(RSM) were used to
determine mixture ratio. Cooking yield, texture analysis and water

holding capacity(WHC) were performed on raw and cooked patty



products. The effect of brown seaweed paste on WHC and protein
denaturation of BSPP during frozen storage also experimented.

The cooking yield and reduction in diameter of patties containing
brown seaweed paste were significantly improved than that of
control.(p<0.05).

Optimum mixture ratio of BSPP was 6.44g of brown seaweed paste
with 50.56g of ground beef, and predicted sensory score was 6.0
for overall acceptability. On the analysis result of overall
acceptability by consumer test, sensory score of patty with optimum
mixture ratio was higher 6.09%+ 0.88 than those of control(5.60%
0.61).

Crude fat content of patty(7.50%) based on optimum mixture ratio
was lower than control(11.71%). Therefore, it could be confirmed
that the effect of added brown seaweed paste on the reducing the
fat content in BSPPP. Water holding capacity(WHC) of patty with
optimum mixture ratio was far higher than those of control.

WHC of control was decreased from 74.94% to 71.47%, but BSPP
with optimum mixture ratio show did not significant WHC changes
during frozen storage. Therefore it could be confirmed that
increased WHC of BSPP was from the added brown seaweed paste.

In vitro protein digestibility of BSPP was lower than those control.
Protein digestibility of control drop to 80.65% from 86.56% during
frozen storage period, while BSPP had not a notable protein
digestibility changes during frozen storage. Therefore, results

suggest that brown seaweed could prevent protein denaturation and



promote the quality improvement of beef patty during frozen

storage and cooking.
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Table 1. Mixture ratio of ten formulations of beef patty

containing brown seaweed paste’.

Ingredients of patty(g)®

Formulation
BSP® Beef 0J!
Number? Total(g)
(x1) (x32) (x3)
1 0 57 3 60
2 8.38 48.62 3 60
3 9 48 3 60
4 10.06 46.94 3 60
5 LT 14 45,83 3 60
6 o 45 3 60
7 =8, O 44 .04 3 60
8 3358 43 48 3 60
9 15 42 3 60
10 15%3 41.88 ) 60

'Experimental run were performed in random order by
MINITAB(Minitab, 2000)

*Formulation numbers correspond to the numbers shown in figures.

All formulation contained 0.1%(w/w) of ground black pepper and
0.6%(w/w) of taste salt.

3Ground beef ranged from 41.88 to 57, BSP(brown seaweed paste)
ranged from O to 15.12. *OJ(onion juice) fixed 5%(3g).

BSP(brown seaweed paste) was assorted tangle and brown

seaweed as a weight ratio of 1:1



A AA o7t A dv HAF S Fal 3

4o =2 paste H7FE 9g, 12g, 16gs AAsta AgtdE ool A
of A A g Hol wet 1070 AT =

o] FF2 100%(60g)7F H == stdlow, 7z «o Qs =
£ & Table 1% 2. 17 pattyed TFAARS] ZxF
paste(x;), 437 (xx)E 2719 QW F=2 =4, ol ZxF
paste &< v AFE Fa Hd 15.12%(code 0.2653)= 114
sto] ARRSESTE. ol 9 e WMo HAAHE 1079 AL o

VS E EA B4 HAALE AR
= A

3. 29 #&(Cooking Yield)®d} AF A&

NEB(ZF6010.52)S A= 10me Y3 Eo Qo A3
200+£20TC Y A7) g 5&27 714 3 = 287 HW X7

ve, A A4 4G on 108 wE sl
295 &%) pattyd] 74D A, F AL WS RREZ e
g9t

Cooking yield(%) = Cooked weight x 100
Raw weight
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Raw patty diameter — Cooked patty diameter x 100

Raw patty diameter

4. X QA (Texture Profile Analysis)

Pattye] ZA 54L& AFHY dZ2E Texture Analysis(TA-
XT2i, stable micro system, England)=S A} &3] A 89 A=
& 2 E two bite compression test® 103 HE =A% o
w, ool o AR 7] 7] A EA L B H 2 i (Table 2). Texture
analyzerg& = A}-& 3} do] A=  force-time curve®Z 5 E
TPA(Texture Profile Analysis) parameter® 43 7] A A<l
7 % (hardness), F 41 ® A (fracturability), 5 24 (adhesiveness
), &= A (springiness), & f 4 (cohesiveness), A 24 (gummin-
ness), ¥ 34 (chewiness)® 54X E Born &7 Hol wa 4

39 tH(Born MC, 1978:Szczesniak AS, 1975). B4 =4 T A
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Table 2. Analytical condition of texture profile analysis

TA-XT2i! setting

Pre-test speed 3.0 mm/s
Test speed 1.0 mm/s
Post-test speed 3.0 mm/s
Distance 60.0% strain
Time 2.00 sec
Load cell 25—1
Force 0.1kg
Temperature 40

"Texture Analyzer (Model TA-XT2i, Stable Micro System, England)

11
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ol 570 AP7F U= +F E4PEEA9H(BIBD) = A& st

P
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(hardness acceptability), 3% (chewiness acceptability) %
AA A< B (overall taste)e #H 7}3} A ).

Al e =2E A A EgolEd HAAAD 6em)ol Al
T 15g¥ ol g Y dYgY AR AANE 1149 ANEE H

s stk Bk Abeld] defd F i oxF Zols] e

g TR AR FH7F F 22 J4E ATEF on HIFE A
FAAS FIoHg ARE FUMsES gl
5.3 28] A 713 % ZFAF(Consumer Acceptability)
s

A ARE WSRMEN NS AgHe AY Egue
o patty® AEF F A HAEFEHo A puiHE PPoz
A W Aold] patty, EFEAM, B iEHE a2 92e o
of YMAE Azse] 2uA EE 2AE AT,

7135 ZAbe digAS Akl 1008 S ez gu o

AT A 7, 2005, A 3=, 2001).
Hrlag o g 9 #(Appearance), " (Flavor), UFA
(juiciness acceptability), 7 %= (hardness acceptability), % & A

(chewiness acceptability) % HHFA < 7] & % (acceptability) %)
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AOAC Ho ueg} 582 FAd7tddxy, 29492 semi-micro
keldahl ¥, FA %2 Soxhlet W, 3L AA 3J3Ho=E

4 23 A THAOAC, 1990).

6.2 99 d FAH7}
6.2.1 TAolv =4t F4

T A obu] = AFS Felker ¢ Waine(Felker and Waine, 1987)¢
H

o] wel 6N HCI 2 110TC sand bath ol A 24 A7+ 7} & 3
5 7+el =3 A& godium ditrate buffer(pH 2.2)2 10 ml

A &3] ofn A A EE A 7] (Biochrom 20, Pharmacia Biotech.
)2 BEA3 A Y. Cysteine 2 1-octanol, Hy0, 8.6M urea-EDTA s

-olution, NaBH, & Al 59 Y3 23354 100C FxoA 2 A

s

W% % 1M phosphate-0.2N HCIl solution, acetone,
DTNB/2M Tris-HCl buffer & H7keto] 412 molX FFE=E
=439 . Tryptophan 2 Spies ¢ Chamber ¢ HW ¥ (Spies and
Chamber, 1948)e] we} 19N H,SO, & Wil 25T Ao A 18
Al Bt A S $ 0.04% NaNO, & ¥ il 580mollA FF=E

b o

g

|\
ol
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6.2.2 @A A3+8&(In vitro)

g A3t8 e Satterlee 59 WW (Satterlee, 1977;
1979)% 443 AOAC H(AOAC, 1982)0. 7 =A 39 t}.

Agagon a-

il

gzgwad 2= ANRC sodium caseinate
chymotrypsin(41 units/mg solid, SIGMA), trypsin(14,600 BAEE
units/mg solid, SIGMA) & & A 1 mE 7Fsted 37CelA 10 #
7 B A7 H, Streptomyces griceus protease (58 units/
mg solids, SIGMA)Z 55CelA 10 &3 B ZFeE A 3&
e pHE SAsL thg Aol oaf At

% digestibility = 234.84 — 22.56X

X im A A aiel e 3 S pH

6.2.3 ©¥A 3§-&H(C-PER; Computed Protein Efficiency
Ratio)¢} d =438 (DC-PER; Discriminant Computed Protein

Efficiency Ratio)

gl 2 § &8 = in vitro digestibility & A ofn| =l 247

=

=

HE EdzE dmde] A5 5T ¢ e dew AOACAOA

17



6.3 X3 (Water Holding Capacity) =3

ZHA R patty 25g = A EH FH Heo 70T water

bath ol A 30 &3F 7FEsla A=A 1

g8 7o it
AR FFEFE Skl 03 T dAGe THAG
FEEAd (D) = TdE FEzm) x 0.951° x 100

6.4 TBA value

TBA value ¥+ Turner " (Turner et al, 1954)q wa} A&
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solution 10 mE 7}ste] 100C FZFoA 30 3 71<€3s9

Tk =59 2400rpm A A F F,

2
o] 538molA FHEE =A5 ).

138



¢+

o
oy
4

"

=

)

TH
0
o

—

0

o
{
N
ﬂo

—

I

&
¢+

Nd

]
TBA value ¢ #2428+ SPSS program

Patty 9]

Fol &7

&3

Al

el
=

ol
=~

=
=]

i

X
Y

i
B

,_Ir.”
H

,.EO

—_
fife)

—~
fife)

xr
TH

Duncan's multiple range test 2 ThZH 1l &

A 85

19



<79 patty$}

R8s

sk 10

Z]

=3
=

el
=

1&

H

3+ H

=

paste

(Cooking Yield)® A7
#E Table 39 Ye ST}

o
=
4z

2
T—F
o}

|

zg
=

1.

e NI O T B o oW oW AR o
=R = MoK M Mor m of T4 ok
S e T g RN oy
W o AR = oz oy W o
o} S = = 2 W L W % = X
(2 My ot eE w ho i) o 53 R
B e g o w2 BN o
NS T T " &
O, I S T X
Pl 2 5T o B o T W
i, + ] olJ ol + s 0 R
BN s R T\ w E R oL T o4 g
TIm = I B R -
HL~ - L R ARCT e B or T4 N
| SO o (X S5 T %
—~ + T
N L 7\_ XH_ (@) 1| J_:AI —_—
B _ZW ~ % ol oW ST NI al
% O (ol —_— . ~ N
2 o o.m i) M W o = o ™ i =
o o g oyl 1or ok o X o g ™
foigr WS H L EROZom
IS n o
O FAENS T e g
- Joly e T 5NN 3 3 8o T
b, E S wmow =5 oo 2O g0 N
oL 7y 4 o0 IR NG
X — X o M ofm R
Of L Z,.# l ) H O — —_ A
B T . T S . NN
B o Y s TS W
%T @. . Z,.# o0 o, —_ m . ,D,l HO
T N T > L, v S
™ o 55 TOYOFE TN L, %R T
Nd o S N T xS T T OB W
o ® o+ 3 W w2 8 F T

5. 7d ol
20

<

HFHo 2 7]

o]

°©

IR
Patty 9] Z g A

[e)

=



Table 3. Cooking Yield and reduction rate in diameter'. (%)

FN*? Cooking Yield Reduction Rate in
Diameter

1 74.45+1.18°¢ 25.60+0.61°
2 80.78+1.85% 13.80+0.84°¢
3 79.26+1.26*" 14.20+0.45°
4 79.80+1.11% 13.80+0.84b°
5 78.51+1.94° 13.80+1.64b°
6 7.8.60 a3k 14.00£2.24°
7 78.43%+1.34° 14.00£1.22°
8 77.87£0.87° 12.60+2.61°°
9 78.55+1.88" 12.60+2.51°¢
10 78.86+1.19%" 11.20%1.64°¢

"Means of five replicates. Values within a column not sharing a

superscript

letter

are significantly different(p<0.000, Duncan’s

multiple range test).

’Formulation numbers correspond to the numbers shown in Table 1.
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Table 4. Texture profile analysis of patties containing brown seaweed paste’.

FN=* Hardness Fracturability Adhesiveness Springiness Cohesiveness Gumminess Chewiness

1 4927.84+584.13° 19.22+0.88" -0.37+ 0.29° 0.82+ 0.04° 0.72+ 0.02° 3509.56+451.37"  2821.37+435.57°
2 4054.62+544.59¢ 19.85+ 0.73" -3.89+ 1.24® 0.79+ 0.03* 0.56+ 0.02" 2134.67+234.85°  1692.13+223.57¢
3 5019.08+787.11° 19.23+ 0.72%¢ -3.14+ 201 0-%6+.0.01™ 0.54+ 0.01° 3152.78+370.96°  2405.66+321.01"
4 4504.01£555.26" 20.67+1.18* L4733 N0 761-0.00, 0.54+ 0.02° 2211.43+£189.37°  2040.32+307.68°
S 3861.49+773.53"¢ 18.08+0.91% -8.99% 281" 0.78% 0.02™ 0.55% 0.03" 1988.29+306.46™  1543.62+242.19¢
6 3385.02+£791.20°"  19.31+ 1.59*°  -3.33+ 3.10% 0.74% 0.02° 0.48+ 0.02% 1753.76+£464.47°  1039.55+330.12°
7 3061.72+733.53% 19.77+ 0.70% -3.47+ Rg7® 0.78+ 0.02* 0.50£ 0.02° 1249.03+£300.54*  979.414227.10°
8 2896.06+470.71 18.55+ 047>  -7.57% .2.70™ 0.75+ 0.01™ 0.45% 0.02¢ 1161.56+227.23¢  956.90+199.54°
9 2401.78+535.59" 17.50+0.99¢ -10:34 +°5.15° 0.62+ 0.03° 0.35+ 0.05° 899.83+95.46% 565.77 +56. 11"

10 2460.87+499.02" 20.04+2.30™ -11.65+ 4.17° 0.55+ 0.04° 0.31+ 0.03" 710.16+72.20° 353.66+64.87"

Walues within a column not sharing a superscript letter are significantly(p<0.05, Duncan’s multiple range test).

1.
X . Brown seaweed paste,

1: x' Og, x* 57g(control), 2: x' 8.38g, x* 48.62g
7: x112.96¢, x? 44.04¢

x2: Beef

3: x! 9g, x? 48¢

24

4: x110.06g, x> 46.94g 5:x' 11.17g, x> 45.83¢
8: x!13.57g, x>43.43g 9: x' 15g, x?42¢g 10: x! 15.12g, x>41.88g 11: x' 12g, x* 45¢

6: x! 12¢g, x% 45¢



Table 5. Correlations between texture attributes’.

Hardness Fracturability Adhesiveness Springness Cohesivenss Gumminess
Fracturability 0.267
(0.060)
Adhesiveness 0.552 0.166
(0.000) (0.248)
Springiness 0.580 0:0 )7 0.655
(0.000) (0.904) (0.000)
Cohesiveness 0.697 0.109 0.626 0.825
(0.000) (0.452) (0:000) (0.000)
Gumminess 0.871 0.117 0.592 0.646 0.821
(0.000) (0.417) (0.000) (0.000) (0.000)
Chewiness 0.880 0.134 O¥p57 0.683 0.835 0.940
(0.000) (0.353) (0.000) (0.000) (0.000) (0.000)

Cell contents : Person correlations (p—value).

Correlations higher than 0.500 were shaded.
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Table 6. Sensory score for sensory attribute of beef patties containing brown seaweed paste.

55|
Z

Sensory attributes

Color Odor Flavor Hardness Juiciness Chewiness
1 6.73+0.70° 8.60+0.50° 8.60+0.50° 7.33+0.81° 5.33+0.61% 6.00+0.70™
2 6.60+0.63" 8.40+0.70" 8.40+0.63° 6.93+0.45" 6.00+0.84" 6.40£0.50°
3 6.27+£0.59%° 8.13+£0.53° 8.1140.51° 6.60£0.50" 6.33+0.81° 6.25+0.83"
4 6.06+0.52" 7.2840.51° 7.18%0.5° 6.28+0.67%¢ 6.33+0.91° 5.78+0.86™
5 5.93£0.70° 7.00£0.59¢ 7.04+0.84° 6.07+£0.59% 6.73+0.88° 5.47+0.63°
6 5.40+0.51¢ 7.33%0.59%¢ 7.33+0.488 5.60+0.50°f 6.53+0.63%" 5.58+0.50°
7 5.40+0.73° 7.13+0.63% 7.13+0Q. 748 5.3320.72f 7.00+0.53% 5.50%0.51°
8 4.93+0.70¢ 7.00+0.84 7.00+0.53° 4.73£0.79* 7.47+0.63™ 5.60%0.63°
9 4.33+0.82° 6.93+0.45¢ 6.93+0.59" 4.2740.45" 7.84+0.41% 5.27+0.79¢
10 4.20£0.56° 6.93+£0.59% 7.00£0.75" 3.87+0.63" 8.27+0.45° 4.70£0.73¢
11 5.40+0.91¢ 7.20+0.67¢ 7.27+0.59° 5.67+£0.48° 6.53+0.63%" 5.60£0.51°

Walues within a column not sharing a superscript letter are significantly(p<0.05, Duncan’s multiple range test).

x! Brown seaweed paste, x% Beef
1: x' 0g, x* 57g(control),
5:x' 11.17g, x*45.83g

9: x! 15¢g, x% 42¢

2: x' 8.38g, x° 48.62¢
6: x! 12g, x° 45¢
10: x! 15.12¢g, x® 41.88¢

3: x! 9g, x? 48g
7: x112.96¢, x% 44.04¢
11: x' 12g, x? 45¢

29

4: x' 10.06g, x* 46.94g

8: x' 13.57g, x*43.43¢
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Figure 1. Sensory score for color of beef—brown seaweed

patties’.
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Figure 2. Sensory score for odor of beef—brown seaweed

patties'.

"Walues within a column not sharing a superscript letter are
significantly(p<0.05, Duncan’s multiple range test).

x!: Brown seaweed paste, x?: Beef

1: x' 0g, x* 57g(control), 2: x' 8.38g, x* 48.62g

3: x' 9g, x*48g  4: x' 10.06g, x* 46.94g 5: x' 11.17g, x* 45.83¢g
6: x' 12g, x*45g 7: x'12.96g, x* 44.04g 8: x' 13.57g, x* 43.43¢

9: x' 15g, x?42g 10: x' 15.12g, x> 41.88g 11: x' 12g, x? 45¢g
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Figure 3. Sensory score for flavor of beef—brown seaweed

patties’
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Figure 4. Sensory score for juiciness of beef—brown
seaweed patties’.

'"Walues within a column not sharing a superscript letter are
significantly(p<0.05, Duncan’s multiple range test).

x!: Brown seaweed paste, x?: Beef

1: x' 0g, x* 57g(control), 2: x' 8.38g, x* 48.62g

3: x' 9g, x*48g  4: x' 10.06g, x* 46.94g 5: x' 11.17g, x* 45.83¢g

6: x' 12g, x°45g 7: x'12.96g, x> 44.04g 8: x! 13.57g, x> 43.43¢g

9: x! 15¢g, x?42g 10: x' 15.12g, x® 41.88g 11: x' 12g, x? 45¢g
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Figure 6. Sensory score for hardness of beef—brown

seaweed patties’.
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Figure 6. Sensory score for chewiness of beef—brown

seaweed patties’.

'"Walues within a column not sharing a superscript letter are
significantly(p<0.05, Duncan’s multiple range test).

x!: Brown seaweed paste, x?: Beef

1: x' 0g, x* 57g(control), 2: x' 8.38g, x* 48.62g

3: x' 9g, x*48g  4: x' 10.06g, x* 46.94g 5: x' 11.17g, x* 45.83¢g
6: x' 12g, x*45g 7: x'12.96g, x* 44.04g 8: x' 13.57g, x* 43.43¢

9: x' 15¢g, x?42g 10: x' 15.12g, x® 41.88g 11: x' 12g, x? 45¢g
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Table 7. Regression for each dependent sensory attributes

Dependent variables Predictive models R* p-value®
Color Y, = 8.04x; + 6.64x3 — 8.96x:x7 0.256 <0.000

Odor Yo =15.92x,+ 8.39x2 — 16.20x:x2 0.335 <0.000

Flavor Y3 = 16:.45x) + 48.9250= 1 S 0.212 <0.000
Juiciness Yi= —'8:35x7 + Qo6 IO X 0.302 <0.000
Hardness Ys =11.23x; + 7.22%x5 - 15.38%x31x2 0.341 <0.000

dStatistically significant at the level of p—value presented.
x; - Brown seaweed paste, x» : Beef
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Table 6. Correlations of patties between panel test and texture

profile analysis’.

Sensory attributes

Hardness Juiciness Chewiness
Hardness 0.984 0.835 0.953
(0.000) (0.000) (0.000)
Fracturability 0.958 0.974 0.987
(0.000) (0.000) (0.000)
Adhesiveness 757 18 L. 897 -0.788
(0.000) (0.000) (0.000)
Springiness 0.988 0.943 0.996
(0.000) (0.000) (0.000)
Cohesiveness 0r 99 0.877 0.977
(0.000) (0.000) (0.000)
Gumminess 0.917 0.670 0.849
(0.000) (0.001) (0.000)
Chewiness 0.888 0.614 0.811
(0.000) (0.004) (0.000)

Cell contents : Pearson correlations (p-value).

Correlations higher than 0.500 were shaded
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Table 8. Sensory score for sensory attribute of patties containing brown seaweed paste.

FN=* Juiciness Acceptability Chewiness Acceptability = Hardness Acceptability Overall Acceptability
1 5.93+£0.59° 6.27+0.80" 6.47+0.64° 5.60+£0.51%
2 7.07£0.68" 7.67+0.60 7.27+0.77° 5.80+0.54*
3 7.4740.74 +S3E012” 7.6740.49% 6.80£0.56"
4 6.89+0.58™ 6.83E8: 7T 6.56+0.51" 6.33+0.49
5 6.47+£0.52% 5.73+0.59" 6.27+0.46¢ 6.20+0.56™
6 6.47+0.64% 5.67£0.62° 207 £0762% 6.13+£0.64™
7 6.07+£0.59% 5. 48 £0:52° 573+0.59° 5.87+0.64%
8 5.93+0.59° 547+0.64° 5.6040.51¢ 5.5340.52%
9 5.2740.80" 4.60+0.91¢ 4.87+0.74° 5.6040.63%
10 4.80£0.68° 4.13+0.92° 4.53+0.99° 5.3340.62°
11 6.40+0.49% 5.67+0.60° 5.60+0.49¢ 6.13+0.50"

Walues within a column not sharing a superscript letter are significantly(p<0.05, Duncan’s multiple range test).
x't Brown seaweed paste, x* Beef

2: x' 8.38g, x” 48.62¢g
6: x' 12g, x° 45g

10: x' 15.12¢, x* 41.88¢g

3: x' 9g, x% 48¢ 4: x' 10.06g, x* 46.94g
7:x112.96g, x> 44.04g  8: x! 13.57g, x* 43.43¢
11: x' 12g, x? 45¢

1: x' 0g, x* 57g(control),
5:x' 11.17g, x*45.83g
9: x! 15¢g, x% 42¢
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Figure 12. Sensory score for juiciness acceptability of

beef—brown seaweed patties’.
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Figure 13. Sensory score for hardness acceptability of

beef—brown seaweed patties’.

'"Walues within a column not sharing a superscript letter are

significantly(p<0.05, Duncan’s multiple range test).
x!: Brown seaweed paste, x?: Beef

1: x' 0g, x* 57g(control), 2: x' 8.38g, x” 48.62g

3: x'9g, x?48g  4: x' 10.06g, x?46.94g 5: x' 11.17g, x? 45.83¢g

6: x' 12g, x> 45g 7: x'12.96g, x® 44.04g 8: x'! 13.57g, x> 43.43¢g

9: x' 15g, x?42g 10: x' 15.12g, x® 41.88g 11: x' 12g, x° 45¢
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Figure 14. Sensory score for chewiness acceptability of

beef—brown seaweed patties’.
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Figure 15. Sensory score for overall taste of beef—brown
seaweed patties’.

'Walues within a column not sharing a superscript letter are
significantly(p<0.05, Duncan’s multiple range test).

x!: Brown seaweed paste, x?: Beef

1: x' 0g, x* 57g(control), 2: x' 8.38g, x* 48.62g

3: x' 9g, x*48g  4: x' 10.06g, x* 46.94g 5: x' 11.17g, x* 45.83¢
6: x' 12g, x*45g 7: x' 12.96g, x* 44.04g 8: x' 13.57g, x* 43.43¢

9: x' 15g, x?42g 10: x' 15.12¢g, x® 41.88g 11: x' 12g, x° 45¢
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Table 9. Regression for each dependent sensory attributes

Dependent variables Predictive models R? p-value?
Hardness Accept. Y = L il 8L A+ 60 Sxs H W 70 x5y 0.189 <0.073
Chewiness Accept. Yo = - 6.52x; + 6.29x5 + 14.50xx2 0.187 <0.104

Overall taste Yz = = 6.18x; + 80507 x, e 18 - 0.119 <0.066

dStatistically significant at the level of p—value presented.
x; . Brown seaweed paste, X, : Beef
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acceptability test
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3.3 298] A} 7|3 % ZA(Consumer Acceptability)
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Table 10. Sensory score of brown

seaweed paste patty( BSPP) with optimum mixture ratio.

Juiciness Hardness Chewiness Overall
Appearance Flavor Acceptability  Acceptability  Acceptability = Acceptability
Sensory Score 6.07x£1.12 6.61+0.99 6.37+1.05 6.24+1.17 6.29+1.08 6.09+0.88
() (6.23) (6.30) (6.00)

() : Predictive sensory score
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Table 11. Proximate composition of control and beef patty with optimum mixture ratio. (%)
Moisture Crude Protein Crude Lipid Ash Calorie
(%) (%) (%) (%) (%)
18.31%+0.20 10.9110.27 1.79£0.01
Raw 69.69£0.30
(60.40) (35.99) (5.91)
Control
20, 20T i34 L %6, £ 24 2.2310.12
Cooked 61.15+0.23 206.39
(64.99) (30.14) (5.74)
16.38£0.24 6.23+041 1.81+0.01
Raw 72.44+045
(59.43) (22.60) (6.57)
BSPP*
23.31%£0.20 7.50%£0.30 2.12+0.25
Cooked 65.91+£047 160.74
(68.38) (22.00) (6.22)

*Brown Seaweed Paste-Patty with optimum mixture ratio.
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4.2 g9 d F4

4.2.1 7Aoo =4 =4

HA =@ &= Ax patty(BSPP)SF x99 FA4oH] =
A 24 & Table 139 YA, H4 du&=z A x3
patty® F% o}v] x2S glutamic acid(18.37g /16g N),
lycine(8.40g/16g N), leucine(8.07/16g N), glycine(7.74/16g
N), valine(7.07/16g N) =22 HA ofw]w=4ko] o 50%5 =
A8t} oW, controld 7§ glutamic acid(16.70g /16g N),
lycine(8.62g/16g N), leucine(8.07/16g N), aspartic acid
(7.97g/ /16g N), valine(7.59/16g N) o & A o}wu A9
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Table 13. Total amino acid profile of control and BSPP with

optimum mixture ratio from acceptability.

Amino acid Control BSPP=*
Aspartic acid 7.97 6.28
Threonine 3.99 3.61
Serine 3.71 2.79
Glutamic acid 16.70 18.37
Proline 5.29 5.50
Glycine hin 7.74
Alanine A3 5.84
Valine b4 7.07
[soleucine 4.62 4.35
Leucine 8.26 8.07
Tyrosine S.@F 3.01
Phenylalanine 394 3.83
Histidine 8 2= 3.05
Lysine 8.62 8.40
Arginine 7.23 7.03
Methionine 2.72 2.60
Cystein 1.05 1.00
Tryptophan 1.13 1.15
Ammonia 2.30 2.07
Sum 104.22 101.76
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Table 14. Protein digestibility(in vitro), C—PER and DC—PER of

control and beef patty with optimum mixture ratio during frozen

storage(—20*2%¢C)’

Protein digestibility(%)

Sample Storage Control BSPPx*
0 day 83.6840.55° 79.57+0.34°
Raw 15 days 82.53+0.14" 79.14£0.04°
APl N 77.7040.10° 78.2740.04°
103/ 77,5080 ¥ 5 ¢ 78.3440.59°¢
ULy 86,56+0.34° 81.7440.17°
(C-PER 2.50) (C-PER 2.15)
(PC-PER 2167) (DC-PER 2.67)
Cooked
15 days 85.55+0.12" 81.354+0.65"
30 days 80.6340.39° 80.4140.13¢
60 days 80.65+0.22° 80.63+0.16°

"Means of four replicates. Values within a column not sharing a

superscript

letter are

multiple range test).

*BSPP : brown seaweed paste patty
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Table 12. Water holding capacity of control and brown

seaweed paste patty(BSPP) with optimum mixture ratio.

Water holding capacity (%)

Davys Control BSPP:x

R-0day 74 9440 6521 82.16+0.35
R-15fahe 74.46%0.41° 81.4440.37"
R=30{qs 71.57+0.67" 81.36+0.23"
R-60days 71047£0.42° 81.21+0.30"

"Means of three replicates. Values within a column not sharing a
superscript letter are significantly different(p<0.000, Duncan’s

multiple range test).
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Table 15. TBA value of control and BSPP with optimum mixture ratio.

Control BSPP*
Raw 68.67x0.12 69.63%+0.21
TBA value
Cooked 85.47+0.12 85.43+0.40
(0.D x 100)

*Brown Seaweed Paste—Patty with optimum mixture ratio.
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