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Development and Characterization of Seasoned Laver with Concentrated
Cooking Oyster Effluent Using RSM
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To develop a seasoned laver from cooking oyster effluent (C-COE), this study optimized the C-COE concentration,
roasting temperature and time using response surface methodology (RSM). The optimal C-COE concentration, roast-
ing temperature and time for producing seasoned laver from C-COE were 31.0%, 182.2°C and 21.1 sec, respectively.
The proximate composition of the seasoned laver prepared with C-COE under the conditions was 5.2% moisture,
37.4% crude protein, 8.2% crude lipid, 11.1% ash, 38.1% carbohydrate. The water activity of the prototype seasoned
laver was 0.038. The prototype had stronger taste and flavor intensities than a commercial product. There was no dif-
ference (P>0.05) in the Hunter color value between the prototype and the commercial product. The peroxide (POV)
and acid values (AV) of the prototype were 6.0 meq/kg and 1.4 mg KOH/g, respectively, which are considered accept-
able. The results suggest that the seasoned laver with C-COE developed can be industrialized.
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slof 9l7] el Mol ZAAI Ei olHolat B o], oM 4 4kE B 1L FA TheoR 2912 /S5t 9L,
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ujzo] 7HE 1980y o] o] YR AR A LJstal= &= =31 9)tk(Jo et al., 2014).
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saFalo] AHAI3Hs F a3k 9F4] HAolEHKOSIS, 2015). 22
U5, BE 57} 2 AN Ho| FHslo] ofzlo] W3} 3]
oF Aol 23, Agze] AFOR Hlg Holn, Felm
A9 ek9-2lo] gk A4, TE, W), il 52 o st
L 7ol glol 99k W 7 715 Aol 94tk A% Fe) st

o]tH(Kim et al., 1981; Sakaguchi and Murat, 1989; Linchan
et al., 1999; Hosoi et al., 2003). =] 4H] FElj+= H]AR7] o
= ko] AR, 18T AR A A2 E Al80] 2Etel]
U 2719l ASols 22 WEE, AAE U B28 S0z 7}
ZE)o] £225 1 QJtHKim et al., 2002). & 7} 3
A e = T Ax 22 G4 flF A 34
EEZEAA A2 o 22 A7 BHGAIAE 7
A HER 7R & HkeA] BAEOl A 2k4=0t A|A 4
7H s, o2 ek A% 34 0.9 oblstel AalA
FA 2 gl FHck(Kim et al., 2002). 23U, = 529 735
ARl 28 220t Aol eheel, Tl 9 Fel 3l
3 28 58 G e S Elo] Qo] AEANR B
7FsAdo] =tHKim et al., 2001). o] Q& AA &2 = Ex
TR % A AR Yol Este] o] A
(seasoning sauce)Z U o|8-E|7| = SlL}, A= tafo 2
FAE L ol Eska A dsert 7] wiZel ol-8=
7t o] 5 o] ¢loko 2 317]%) 3 9, AlA 2 o] 53 9}
£ AT A7k §EET glo] o] o] i ol o] AT A
o]t}(Jo et al., 1988).
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, 2R o] A9 semimicro Kjeldahl, 32

o7 ZHstRa, =AW 79 Bligh and
Dyer (1959)#] 0 2 23f0] Zah4 0 2 24k}, 127,
SREH O B A 7o) UA TS 0]-R5}o] Thermoconstanter
(msl Set-aw, Novasina Co., Switzerland) & =45}t

Table 1. Experimental range and value of independent variables
[concentrated oyster cooking effluent (C-OCE) concentration,
roasting temperature and time] in the central composite design for
preparation of seasoned laver with C-OCE

Range and level

Independent ~ Symbol

1682 -1 0 +1 +1.682
C-OCEconc. 64 20 40 60 736
(%) '
Roastingtemp. 1464 160 180 200 2136

(°C)
Roasting time X
(sec) 3
!C-COE concentration (%)=(weight of COCE/weight of dried la-
ver)x100.

48 15 25 35 40.2
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g % ofo[EA

HE=e AEEA(MEDS, 2018)0f Al 13t 2|oh 2 = AA]
sttt &, A= 588 AA= Ad oF 1 g& ote 42
Foka, et A 82 Aol A S aste] ARg-skGiTt
A= SS9 AR Alme A3 HAIE 2871, o]
& A SRl 54 o 8500 mL) B of3ato]
Azt d=0) 42 A2 AR 10 mLoj| Z&4H5

(K,CrO,) &0 2-3H--2 7}511 0.02 N AAES(AgNO,) £
o= AAto], o} 2 Erh= AL,

obu] iz 2 A RS KFN (2000)14] A A% FormolH o] wh
2} SA st opn) A A4 kRS S8 fIgh A A A=
© Al 2081FF (wiv) 2] "ol245 78kl ®AI(10:2)
S ukael ohz, o8 ot o9 5 25 mLE Fsto] o] & s}
ek, ofu] i A & ke A2 7] A Fo] 24 Z2uke Lol 20
mLE 713141, o]7]0] 0.1 N NaOHZ pH 8.57} & wfj7}A] 24
SF O3 71 AH[SH(mL)S o]-8-5ke] AlAketsict.

HMZE U 5 SIENETIA

WA= Sung (2015)0] Qe wlel net Axjae) £
B7EAE 4 =5 95 W 15 mL conical tubeo]] wh4Y
3 o= 5 g& Hol AAF2(Odor concentration meter, XP-
329, New Cosmos Electric Co. Ltd., Osaka, Japan)Z =745}
o] level 2 YEF T

Z 3 72 4 Fh-e Kapute et al. (2012)0] 913t
of| w2} Conway unitE AHE-5h= H|FEAP] 0 2 ZA459T)
5 A7 A o) 2S5 AR Al R 20) 2
2 go] &74(2F 16 mL)E 715}10] 2 7](System Polytron PT
1200A, Kinematica AG, EU)& 15-7F 523} A]7] 5 o] 3}5}0]
Azt & A A 718 4 e 542 9Iske] Conway
unit®] £J4 0] 79 21%o] MA 2] A7 &Y 1 mLE, 225
E£3}K,CO, | mLE, YAl %5 0.01 N H,BO, 1 mLe} 2] 4]
oF 23428 77} 715 b FeN AL HlE Bos Wy
S} ALY 5] & T 3TCIA 12083k A7
o & S A7 4 g2 Hhg-o] B Conway unit 2] o]
0.01 NH,SO,2 2 g5to] t1&2] 413 o] g5}l A4¥s}eict.

2 1714 2 (mg/100 mg)=
(A= AAA -2 2 A A]) X 0.14 X factor X 3]4H] 100
A E5K(g)

TbeE7E B A 2A4e 91’ AlEf= chloroform-

methanolS 2:1 (V/V)& k= 23 S0 & S| 2 AME3)
+= Bligh and Dyer (1959) ©. 2 $=&3d}o] ARg5}3]T.

e 7H= AOCS (1990)R el whef AztE&ek=0 A&
0.5-1.0 g& F5}¢] acetic acid-chloroform (1:1, v/v) &5+ &
N30 mLE 715 & 23 KI €N 1 mLE 718tat, AA 7AE
ARE-BFo] 2] 2ket & 2 S50] 1% H-8§-H& A A|2F 0. & lof
0.01 N Na,S 0, &2 & ZHsto] A&ster).

A7h= AlEEA(MFDS, 2018)0] whe} A zt&et =10 Al
7 9F 5 g& #5}9] ether:ethanol &3} 8-4(2:1, v/v) 40 mLE
718t 3 1% phenolphthalein Z|A|¢F 2-39H-2-3- 715141, Al & 7
A|7F 28] w55 Wj7A] 50| & v 0.1 N-KOH-ethanol
Gl o7 HAstHA n]gMo] 3027 A &E s FUHL
2 3}9dc}. o] W) AF7H= 0.1 N-KOH 1 mLo] 3@51= KOH2]
mg -2 Ut ek,

HsdAr H SAHE

20| 270) WA SSEALA ] vlo]E 2 o] 85
7] $I3E Ak o) 23E| Lt o) H AR AL Telstol
Hgeet. 20 FQ] WHIE AT AL FL Holst
2] k= 20t} W 2kt 5502 PAste] AAIsHgct,

Table 2. Central composite design of independent variables and
responses of dependent variables for preparation of seasoned laver
with concentrated oyster cooking effluent (C-COE)

Run Independent variable' Dependent variable?
. X X X Y, Y, ¥,
1 20 160 15 6.6 3.0 5.3
2 70 160 15 11.0 43 5.2
3 20 200 15 6.0 3.1 5.8
4 70 200 15 9.7 45 5.7
5 20 160 35 4.1 35 6.2
6 70 160 35 5.0 43 53
7 20 200 35 3.7 4.0 5.8
8§ 70 200 35 49 4.9 5.3
9 6.4 180 25 33 29 5.5
10 73.6 180 25 8.2 5.3 4.9
11 50 146.4 25 4.4 34 6.1
12 50 213.6 25 4.2 3.8 6.3
13 50 180 4.8 10.1 35 6.0
14 50 180 40.2 40 39 6.2
15 50 180 25 4.9 37 6.5
16 50 180 25 4.7 3.6 6.4
17 50 180 25 4.8 3.6 6.4

1X1, (C-OCE concentration, %), X, (Roasting temp., °C), X,
(Roasting time, sec). *Y, (Moisture content, g/100 g), Y, (Amino
-N content, g/100 g), Y, (Sensory evaluation, score).
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$ 41702 5H 9tk BRYoR AN,
SEERS SEEI BERESOE TEE P ESES
0] WAL YA, A 2 gle] thele] 9gkA WO
MBI, A2 20 Ze] o] e V)2 He SYow
S1L, o] Mk 940 49 697 0.2, o] wrk otet 49417
0.5 3fo] AXSIGT o5 W77} Po] £ 5 ANOVA test
2 o] 510} EAHLAIE 7, Duncan®] HE$1 A 0.2 24 §

O3} (5% £-0] )& UAIstol Lhehygirt.

1
SE WA 2 BY W] HHRAL YT BHOR
ZUTAA et 1779 RS Ax3to] T4l 4
e, obul e WA T L P WS 2T 234 Table

26} @t} o5 ERUR(RE WHsE, Fo] £ 9 A
7Sk FEUBGE G, oble s T A W )2

O PAE A& F4 02 MINITAB §4 2175 o8-8}
o] RSREG (response surface analysis by least-squares regres-
sion) & AAI G The 48 B, ot g 9 B 4
o} 28 7}7h0] F4 W] TE 35.0) Euls A5 710] B
AE Maple softwareE AHg-dto] 247} 33}l 0 = T A]3}819]
o, 2279 48 FHY )L X, (255 WPsE)9] 4
L 1.68ZEE 0722 o] T2 A AT ATIG oL, 9]
F 3208 Z7R S HER L, X, (o] £5)2 3¢
68| +1.682 o] S hasHs AL Urhglo
B, X, (0] A172] A9 -168614] +1.04 0| 5842 k4
SH A2 ekl TR, 015 A9 Wskt gloiekFig. 1). &
u1 279 ol A (Y, X, B 16825 e -1.42
2 oS AAS] SR, o] FHE H43] T8
8% UEILAL, X, 2] 75 ffoll A A 2o 'sbr) lgle
B, X,0] 79 168N E +1.682 o 5845 F715H= 4%
2 U Siek(Fig. 1). Z01 87 9] B HA(Y )1 X 9 29
-1.68=HE -0.48= o] 5epE, X O] - -1.68=+HF -0.25
2 05842, X, 0] A9 16804 0222 o] FH4E 57}
o ¥ sk A5S Ul e Fig. 1),

FFol W, To| £ W AZke} e 5 wide| o}
£ 20 870) 8 T, ol ek 9 s 140) 2

HEAE B

ok w239 A 159

4 J
-1.68 168 -
0 .-

X, 168168 X

X, 168-1.68 X, X, 168-1.68 X, X, 168168 X,

X1 1.68-1.68 X2

X1 1.68-1.68 X3 X2 1.68-1.68 X3

Fig. 1. Response surface plots of moisture content (Y|, g/100 g),
amino-N content (Y, g/100 g) and sensory evaluation (Y;, score)
as a function of concentrated oyster cooking effluent (C-OCE) (X,
%), roasting temp. (X, °C) and time (X, sec).

product; X, X,)2} 2-& of ] 7] 27+ B|AY A9 A5
o 50] 042 4 & ArH= Table 33} 21, o} 5 445 o]
B3tol 24T SR WAL Tt 2k,

Table 3. Regression analysis result of X, (C-OCE concentration,
%), X, (Roasting temp., °C), X, (Roasting time, sec) based on the
moisture content (Y, g/100 g), amino-N content (Y, g/100 g) and
sensory evaluation (Y}, score) for preparation of seasoned laver
with concentrated oyster cooking effluent (C-OCE)

Y? Y, Y,

1 2 3

Coef- P-value Cosf- P-value Coef-
ficient ficient ficient

Intercept 4.76  0.008 3.62 0.000 6.45 0.000

P-value

X 1.35 0.000 0.62 0.000 -0.19 0.003
X, -0.20 0.181 0.15 0.014 0.07 0.165
X, -1.89  0.000 0.18 0.006 0.07 0.165
XX, 0.47 0.015 0.20 0.006 -0.49 0.000
XX, -0.04 0.800 0.02 0.717 -0.13 0.030
XX, 0.93 0.000 0.05 0320 -0.17 0.001
XX, -0.05 0.785 0.03 0.692 0.05 0.415
XX, -0.75 0.004 -013 0.078 -0.15 0.036
XX, 0.18 0.353 0.10 0.143 -0.18 0.019
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T4 910} Slok 2ol BAsiE, 1 ol
o4o] QS]] ghe Tl o] EAfE 4
QIth(Kim et al., 2010). ©}2}4 MINITAB program®] RSREG
2 2% HloBE &85t 2nlad e it (Y, ot
Az Y, 2 s F7HY )l tigt vReRE WA 0
HASE HA o8 dAe), o]ake) W wade] thet 94 0]
JE 2] o= 3, & P>0.05Q & B5F A|lQgh tHA 0 R

LreRdH A 3}= Table 49} 2t
1EFA ol AxRE g 7 ey WAl =
oL FE M 7H] ATHIAI S ANOVA 4| 0 &2 A2
3 P

Jo

[e] h
value= i (Y ) 9] 78-F- A0 0.000, o] #FgH] 0.002,
Waeto] 0.020, obr) e A4 FHKY,)2] 3¢ LAFgo] 0.000,
o|Z}ge] 0.034, WAlgto] 0.155, s MY, 74-¢- Lakat
0] 0.012, o]xF3+o] 0.000, ILAFF}O] 0.029% ofu] =2 4 Fhek
O] AR A eJetale B 0.0552 T 2hoba] £-2]400] 914

E| 9o}, ofu| A 4 ShaF == wa}eko] AL 0.155% 0.05% t}
AKX Fol/do] A=A ket

202 ] 2 (Y ))oll et REg-m e g 4] mdlo] A
HA o B = LEl= 2 g A o] AZ(lack of fit test)> P value
7F 0.0295 UERo] 0.055ch Rof AAH 2o ehrsh|
= Ao= UEou, ARARY)7E0.95724] 1] 747k
21 model gte] 0.000°.2 0.05Kc} ol A3kt Ao &2 1
Epyteh 2uEe] ofn A HEY,) 9 s H4(Y,)
et Aol HEL P value”Zl 242} 0.079 2 0.0872 LtER o]
0.05}t} ol AAH mgo] &gt Ao g vehytal, 247
2(RO)E 2H2H0.931 9 0.891 2 4] 16] 717420 model gFo] 2+
Z+0.000 2 0.0012 0.05%c} Yol &2 2u|=27] 9 AZE
Qlsto] AAE obnfi=da JHHY,) B e (Yol et
HE-g-m g o] shH Al A get A 0 2 LEpsi)

RHH, 1EA 2ulEge AlRstalA sk A AR 20

Table 4. Regression model with significant terms based on the de-
pendent variables for preparation of seasoned laver with concen-
trated oyster cooking effluent (C-OCE)

Responses’ Regression model' R? P-value

4.76+1.35X-1.89X +0.47 X *+

Y, 0.93X2-0.75X X. 0.957 0.000
’ 3 173
Y, 8-23}02.62)(#0.15X2+0.18X3+ 0931 0.000
: 1
6.45-0.19X-0.49X 2-0.13X 2
Ys 017X2-0.15X X0.18X.X, 0.891 0.001

'Y, (Moisture content, g/100 g), Y, (Amino-N content, g/100 g),
Y, (Sensory evaluation, score). ’X,, (C-OCE concentration, %), X,
(Roasting temp., °C), X, (Roasting time, sec).

Fo] A WSlQ] 48 W, B A, ohle AL PP
fA|stolof sHzt), o] efat Aol 4 Zul27o] 45 gk, of
3 T

A Z2ae FEAG 1EY 2TYY AZE 9%
MINITAB 54 Z2I18] TERA0R 54 SE0] 2 3
o 9l KSARITE H9I(2.5% olshel 4AHeE e ¢
T2 1 9)(7.0% ol5h)el 2.5-7.0 ¢/100 g HSI(=E 5.0 g/100
g2 Ao, obulie A s Prre BRwso] oA A
4 9] 2 F) WIS mefste] 278492 /100 g W(H
3.10 /100 )= AR3HE 00, B HHLS WF o4 3
91 5.0-9.04 W(EHE 7.08)= A4t Table 2] 2
A2 ol g bl olot 2 24 U3 T MINITAB
FA ZRIBE TESGL, ofu) AL SYue] A2y

Table 5. ANOVA analysis result based on the dependent variables
for preparation of seasoned laver with concentrated oyster cooking
effluent (C-OCE)

Depen-

dent’ Sources DF SS MS  F-value P-value
Model 9 9117 10.13 40.87 0.00
Linear 3 7441 2480 100.09 0.00
Square 3 1199 400 16.13 0.00
Interaction 3  4.77 1.59 6.41 0.02
£ Residual 7 173 025
Lackoffit 5 171 034 3430 0.029
Pureerror 2 0.02 0.01
o otal 169290
Model 9 6.64 074 2513 0.00
Linear 3 597 199 67.87 0.00
Square 3 045 0.15 514  0.03
Interaction 3 0.21 0.07 2.39 0.15
16 Residual 7 021 0.03
Lackoffit 5 020 0.04 11.92  0.07
Pureerror 2 0.01 0.00
Total 16 6.84
.................... Mode| 9 - 374 . 041 1556 000
Linear 3 063 021 783 0.01
Square 3 266 089 3330 0.00
Interaction 3 045 0.15 556  0.02
Ys Residual 7 019 0.03
Lackoffit 5 0.18 0.04  10.81 0.08
Pureerror 2  0.01 0.00
Total 16 3.92
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o5& Table 60 Yetlgich 2nj=7o] &=
(5.0%)o1| that %h‘—t"” A7bsE, ol 2= 4 lﬁ% ozt
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550 WP, To] £ W AR REHO] A9 BE0.00

o]l o] 5 AAIFEO & FHAFsH= 749 7H2F 40.0%, 180°C Y
25zx0|8lth. o] & 2o A Al 2H 2r|=4 o e BH-2> 6.4
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A 2A=EE=FY 37}i594 78‘—‘% 31.0%, -°| 3594
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Table 6. Response optimization on concentrated oyster cooking effluent (C-OCE) concentration (X, %), roasting temp. (X,
(X;, sec) for preparation of seasoned laver with C-OCE, and predicted and experimental moisture content (Y,

2 4.9 ¢/100 g, oF7| 1A 4 R332 ¢/100 g 2 s 3
6472 ASH Ak

2, o el 22 20 Aol Az 2ol
o] Zghe St W] 5205 @100 g, ofl A Bk
0] 3.30+0.04 g/100 g. 5 HH0] 6.5+04H 02 Lyehl,

3 0.
ASE oS (5 B 49 ¢/100 g, obv] A2 F2F3.32
¢/100 g U 5 1 6.48)0] Hlsto] G022l 20| (P>0.05)

olabe] ATz u] o] Hol AAE
o] A2 9lat 2 welo|at wekEl i),

] 5.3, 0] 0] Za}E Al £0|7)3} o] 3G ATH= Table 77} 2
o, Al 2w 200k A2 20710 QUPHE ke o] 2

752 /100 g U 1.6 g/100 g, ZThelAo] z}2k 37.4 ¢/100 g
217.9 /100 g, ZA1o] 27} 8.2 g/100 g 2545 ¢/100 g, 3]
Hol b7k 11.1 g/100 g 2 6.2 /100 g, EF51=0] 747} 38.1
/100 g 2 19.8 g/100 go] Qirk. WA, 2m] 7] o] AubaE o
T2 AlAIEo] AlEgol vlsto] 5, bl o] E 9 gk

Ul

, °C) and time
, g/100 g), ammo-N content

(Y,, g/100 g) and sensory evaluation (Y}, score) of seasoned laver with C-OCE prepared under multiple response optimization condition

varatle. | Value X X X
Target 5.0 5.0
Y, Coded 0.00 -0.11
Actual 40 23.9
.......... TaAc}éi 3.1 3.1 H
Y, Coded -1.41 -0.59
Actual 1.8 19.1
"""""" Taget 7.0 70
Y, Coded 0.00 0.00
Actual 40 25
Coded 0.11
wipe  pcel o w2
optimization FPredicted Y49 ¥ 332 Y O

Experirﬁental

Y,:5.2£0.5, Y, 3.3040. 04 Y,:6.5£0.4.
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Ak Z2u ok AJA 2ol 22 2570 2l 7ke] o
WM S Aol Al 20| Zo) A FEe BERAE T
R ohz 2U] S FEe R, Al 2ol=ile] A5 3
= SR mxogly| ot =t o, 20|
o} it Aol vk 71 42 A5 A(MFDS, 2018)<]
745 AAISHA] oL 9l oy, KSARIH2 9] A 2.5% olsta
ARSI AL, ik e] €o] 79 7.0% olst= A Alst

=2

L ek whEhA], e FRFO R m|Fo] ol xu|=3]2 7%
T4 Woll glof Alkste = EA 7} gl o e|et 4 = glet. ghE,
Jeon et al. (2008)> nhsS o]-&-8to] Zn|7 2] ASHolA1E ¢
3k dAtof A ARt 2u|7] o] AW E Sk B0 79 5.1%,
A O] 79 11.8%, A4 Q] 79 76.1%, 3]4H-2] 7-9-8.4%¢}
3 B aake] AlA| 2u]Ei]e EE2ol i, Al eIt A
3] 2ol 7}t Qlqlth. o|e}k 2ol 7] o] URMIE Thegol A] Jeon
et al. (2008)2] A+ Zutel & A+t Apet zfo|7} Q= A
AR B9 TF, Y4, =34 7] 9] 2ol 2} upE 711} 2]
A Az 59 Zpo] wfZolet et qict. FhH, 23] 9|
TR AR ol T Al 2u] o] B 0.0382 2}o]
7F qlek. 2u|7) o] Rehd o] AUt u)Fto] Kol AlA| Zu]
=4I Al 20]3] Zhof| vhAtA R A 9] Afol= gloget 4
=it ool Al z2u| 73t Al A 2u]Z27] 7He] dub g g
O] AR n|Fo] Hop Al Zu|Z7l2 ek A2 A7
Aoz aE gl

Al 203 A A 202 A 2E g 98 T olE E
= A x5k 2ulE 7] o opn| e A A FHeF2 Fig. 29k 2o} Al
Zu)71 9] ofu] e M 4 k2 1.25 g/100 go] itk AlA| Zu|=
A A AlFL opw| e A ek AJA 2u|=7]0] 3.30 g/100
g2 =, U= 7191 2.09 ¢/100 g2 &20] 3L, Al Zn] 4ol w5}
o i EA k=t ol 3| ZIE flsto] ARSe Zs5
o Zolet TetE| Qi) ghH A4 2ulE4l8 Y 72 ofv|ie
24 ghego] Algh 2u]3] 9] ofu| A 4 Fhefo] H|gke] E9k=
o, o]+= ARSSE ¥R Z 7ho)) Zpo] o] Q]of = Al 2u]7] 9] A
Z Alof| ofu| =2 Ao} of R o] §li= Al 8-RE T ARS

Table 7. Proximate composition and water activity of prototype
and commercial product of seasoned laver

Proximate composition (g/100 g)

Sear C Water
soned ar- ALE
laver Moisture Crude  Crude .. bohy- activity
protein lipid drate’
rate
Com- 4 640.3217.90.1°54.5¢1.1° 6.2+0.6° 19.8 0.038
mercial
m;o- 5.240.5% 37.4+0.1° 8.2:0.1°11.120.3* 38.1 0.038

ICarbohydrate=100-(Moisture+Crude proteint+Crude lipid+Ash).
“Different superscript letters in the column indicate a significant
difference at P<0.05.

Dried laver + 2.09°

Commercial } 1.252

Pr O Oty D e S T

3.30°

Amino-N (g/100 g)

Fig. 2. Amino-N content of dried laver, prototype and commercial
product of seasoned laver. 'Different superscript letters in the col-
umn indicate a significant difference at P<0.05.

shg7] W olet sekElgiek. ool ART 20l g5 of
]2 ol e BBz vl o] Wl Al Zn|E7e] v
2 912 7) Wk ohuje} Az £n|7)9] T500] Hl3te] vre]
7h 21 Zystele 2= 9,

Fow Aud Avk= Fig 33 Ak 9= 79 d=x3o] ¥
A= 2 F A7 e 247 4.0 level 9 1101
mg/100 go]{itth. o] & &A= skof A| 23t 2u]=7 o] WA
T E SR A7) A A FeFe 742 8.7 level E 18.4 mg/100
g=, dm A2 WA E 9 3 A A7 4 shegoll H
sto] BE =T, ol AlAl Z2ulEd ] AlE Al gHge] =
R 2 FEN O] JoF ulzol 2t TekE itk o, =r]3 o]
M7= E A A7 1A A TS Al o] AlE(2H 2 7.7
level 2 9.8 mg/100 g)°]l Blsto] WARZF = 9] 79 =LA 2fo] 7}
RO T A7 - A ] A9 =80T o= 2mA
O] )= Al 207 8] 749 715l ofghrhar dheEglal,
AA 2023 9] 9 3718 ol 9ol 2F ol ofgt JgF
T Q7] wiZolel wetE Qlnh. ool 2wl thet HA 7
T 9 F I A71EA ke ARE n| o] Hof Al 2
n) gk AA] 2ol 2ol eFnls ohas Zpo|7h gloefet &
A= Sl

Al 203t AR 2ul=4 o fAARE =S dikeET)
W A7be AulE Aik= Fig 490 gk 20|13 o] ykekE7t
U A= AJA|E0] 242} 6.0 meg/kg D 1.4 mg KOH/g O 2 A
T2 2474 10.6 meg/kg 9 1.8 KOH/go| H]sko] oS3t

Table 8. Results on the sensory evaluation of prototype and com-
mercial product of seasoned laver

Sensory evaluation

Seasoned laver
Taste Color Flavor Overall
acceptance
Commercial 5.0+0.02" 5.0+0.0® 5.0+0.0° 5.0+0.02
Prototype 6.7+0.8> 5.3+0.5° 6.2+0.6° 5.840.4°

'Different superscript letters on the bar indicate a significant dif-
ference at P<0.05.
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Fig. 3. Flavor intensity (FI) and total volatile basic nitrogen (TVB-
N) content of dried laver, prototype and commercial product of
seasoned laver. 'Different superscript letters on the bar indicate a
significant difference at P<0.05.
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