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Quality Characteristics of Laver (Pyropia sp.) Soup Containing Different Ingredients by Region
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Abstract

This study was conducted on four types of laver soup prepared using recipes from Gangwon-do (GW), Gyeongsangnam-
do (GN), Jeollanam-do (JN), and the media (MD). Salinities, soluble solids, free amino acids, color values, turbidities, and
pH values of soups were measured, and sensory evaluations were done. pH values were significantly higher for GW and
GN recipes than the JN and MD recipes (p<0.05). The salinities of JN and MD were significantly higher than those of the
other soups (p<0.05). Regarding soluble solids, JN had the highest at 2.64°Brix, whereas GW had the lowest at 0.86 °Brix
(p<0.05). GW and JN had higher concentrations of valine, phenylalanine, and glutamic acid (p<0.05). JN had significantly
higher redness (a) than the other soups but significantly lower lightness (L) and yellowness (b) (p<0.05). Regarding
transmittance, GW had a significantly higher value (67.67%T) than the other soups. JN and MD had higher acceptability
results than GW or GN in terms of flavor, mouthfeel, and overall acceptability. Sensory intensity evaluations revealed that
JN and MD had higher “soy sauce aroma” and “saltiness” and a greater “broth turbidity” than the other soups. These results
indicate that the physicochemical and sensory characteristics of regional laver soups differ.

Key Words : Pyropia sp., laver soup, quality characteristics
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F7Fste] 20500 oF 979 el
o, 2o weh A2 dAEG
Ao 2 of| =313 ti(Jang 2020;
Statistics Korea 2022). 21&2] "o &t Q7= S718kal
°‘X]“* 732 B SAhs 913 A2 FolEaL Jith wabA
Fo WA S SHATN 18H Sofolut steh]
SOl AREE AL lom, ojZlo s I3 S AEA JE
Azyet Ao ti(Jung 2022; Yong et al. 2022). °]=|gt
4 7 Al g g o g Eo] AFEaL
Rlop, S|FBE 3 A Wl W WA Yol =
o e AW dafe te Bol wow nt
(Froehlich et al. 2019; Hwang & Park 2020). 3|ZF+=
73999 78 91 olshekh AANCE QIge} I
AR mlg AFgAPo R o] g 7FsA ] E’_D]-(Ould &
Caldwell 2022). B3t D= opn|qts} whild ohgfo] =

=gt olglrlEaka) ke At 1l Ao]dfas g
go] Eo} 7154 AFo 2 F52 W QltK(Shannon &
Abu-Ghannam 2019).

FEUERs AFde] vlitE o]Fofx] Qlo] xR Akl
HAslE]o] Qlom F9 A FH2 A, gAlvL mY, &,
e, F7t o2 HiHEn OF AL i 5F F50=E
AA 2R FEFAe] 22 A (Fisheco 2021).
AL dx2 B4 AeelA v FEE 15} 7R
T 22 7S EEl 2, AL AR o] FHE A
ZH=t} Kim et al. (20162 2HA|ol|lA Jte]= E71& o
2 7HAo2 33w Aol gis] FrPIRE Folshs
AR FEEe 22 7HERL e, el B F
Ao] wijAlE A 7HXE FEIaL Avhes FAES A5
A0 F4 P A S oTIEe] A5S lﬂ<>l7l 9
2 Fzxe] A A Y AAE EEe A
2 Q3}tHCho et al. 2009). AL o]-&3+ A
M Al IR 7 e E 9% EAL o]gsitt
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5 Zgjogdlme)] dgate] —18°C o]te] WEIiL(F-Al125
GD, LG Electronics Inc., Seoul, Korea)ol| X335l A&
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Korea), T} vl (Pulmuone Corp., Eumseong, Korea), 7l
2= (Ottogi Co., Ltd., Anyang, Korea), 4>+ (Sinan Solar
Salt Co., Ltd., Sinan, Korea), =7} (Daesang Corp.,
Sunchang, Korea), 7Hg(Daesang Corp., Sunchang, Korea),
HXHNA(CJ Cheiljedang Corp., Nonsan, Korea), Z71&
(Ottogi Sesame Mills Co., Ltd., Eumseong, Korea), 2]-&
(Sajo Daerim Co., Ltd., Incheon, Korea), AJ<=(Sparkle
Inc., Seoul, Koreay= A|9<] tarlEor d& Fulsiict

2. d=e| M=

A= g AFFES s, s, 2813 A
e Hol| =1 WPH(RRDI 2008)3 < vlj ] of 4
7NE Z2]H(Cordelia Kichen 2020)S #3713} 5)
Bl HEAQ =2 HHe AAsAn Al ¥ B
<Table 1>3} 232, 7} ZeHol| W& =59 Ax4H

<Figure 1>l YJeERY ST

3.pH, &= Y 718 T¥E

7o) pH, 9% 2 7484 FFEL Lee & Choi (2011)
o WS Faslel 24T 7 Algel ArhEe Azel
H]&<l we} 300 g¥ A Fe $ w4 71(HR 2870, Koninklijke
Philips Electronics N.V., Amsterdam, Nederland)Z 30%7}
2aste] 47e] Azol olhe o2 B AR A
t}. pHE= pH meter (pH-20N, Istek Inc., Seoul, Korea),

o,

<Table 1> Compositional ingredients for laver soup g (%)
Group"
GW GN IN MD
Laver 15 (1.8) Laver 15 (1.9) Laver 150 (13.8) Laver 100 (7.7)
Major

ingredient Egg 25 (2.9) Egg 50 (6.3) Beef 100 (9.2) Beef 150 (11.6)
Water 800 (93.9) Water 700 (87.7) ‘Water 800 (73.5) Water 1,000 (77.2)

Guk ganjang Guk ganjang 10 (0.9) Guk ganjang 9 (0.7)

Salt Ganjang® 10 (0.9) Fermented 10 (0.8)

) I 12 (14 anchovy sauce
Seasoning  Guk ganjang’ (1. Sesame oil Sesame oil 8 (0.7) Cooking oil 10 (0.8)
Ground sesame Crushed garlic 10 (0.9) Sesame oil 10 (0.8)

Spring onion

17 (2.1)

Crushed garlic 6 (0.5)

YGroup: GW, laver soup made according to local recipe of Gangwon-do; GN: laver soup made according to local recipe of Gyeongsangnam-do;
JN: laver soup made according to local recipe of Jeollanam-do; MD: laver soup made according to recipe in the media.

DK orean traditional soy sauce with light color and high salinity.
9Korean traditional soy sauce.
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Boiling water over high heat

. k . )
and adding Gk ganjang’ over medium heat

Stir-frying 2/3 spring onion cut into|
4-5 cm in sesame oil for 1 min

y | |Stir-frying beef with cooking oil
and sesame oil for 2 min over
medium heat

Seasoning beef with Ganjang’
and sesame oil for 10 min

g ¢

\ ¢

Boiling with laver and beaten

. and salt for 2 min over
egg for 1 min over low heat

medium heat

Boiling with water, Guk ganjang,

Stir-frying seasoned beef for
2 min 30 sec over
medium heat

Adding laver and fermented
anchovy sauce and stir-frying
for 30 sec over medium heat

@

¢ g

Boiling with laver, beaten egg,
and 1/3 spring onion for 1 min
over low heat and adding
ground sesame

Boiling with water, laver,
crushed garlic, and
Guk ganjang for 2 min over
medium heat

Boiling with water, crushed
garlic, and Guk ganjang for
10 min over medium heat

<Figure 1> Manufacturing process of laver soup.

DRefer to the Table 1.

DK orean traditional soy sauce with light color and high salinity.

9K orean traditional soy sauce.

A== A=AI(SS-31A, Sekisui Co., Tokyo, Japan), 73
IPEL YRE FEA(PAL-1, Atago Co., Ltd., Tokyo,
Japan)E AH&-3te] d2ol|x] 7Tt

4. 72| ofo| =4t ghet

A=o] frelotr] =4t 42 Yu et al. (2022)2] WS
Farsiinh. 2k Algol H7kEs Ase] vl w300 g
A AeFsle] 54 AZ(FDB-5502, Operon Co., Ltd., Gimpo,
Korea)st & #2113} (Koninklijke Philips Electronics N.V.)
71 FEHE Rt AlEE 1 g8 FH3E 80% e
10mLE 718k T 2087 223 A2 $(VC 375,
Sonics & Materials Inc., Danbury, CT, USA) 3,000 rpm <
2 4°ColA 1027 94 #2]8E th(Union SKR, Hanil
SME Co., Ltd., Anyang, Korea). $1¢] 42 23] JHE3}
3L AT ANS Bot AR R A AS frEobr] ke
sample dilution buffer (pH 2.2) 1.0mLe] £3)A]71 &
045 pm nylon syringe filter (Millipore, Billerica, MA,
USA)E 23] of3fsto] 48 A2 ARSIt dA)g]
e AR AP LN fEjor|it SHES ofriett AbE
49 7](Hitachi AAA L-8900, Hitachi High-Technologies
Co., Tokyo, Japan)Z A3ttt Column flow 1.0 mL/
min, injection volume 20 uL, wavelength 570 % 440 nm,
N? gas automatic purge® 215} ch.

o

Rite Inc., Grand Rapids, MI, USA)E A3l HI(L:
lightness), <21 %=(a: redness), Z = (b: yellowness) LT%
ettt EFATL 1=94.23, a=—0.55, b=2.26%] 3
Atk E=+= Kim et al. (2010)2] WHS st =
Ao AgrlE Aed A= FES B335 A4(G10S UV-
Vis, Thermo Fisher Scientific Inc., Waltham, MA, USA)
£ o]&3ted g 558 nmellA] TR EE SA ST S
FBE S o 2l tidste] FHES AMEsileH, F
T BEE % F3E(% transmittance, %T)Z A3t}
(Kang et al. 2020).
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Turbidity (%T) = 10CAbobarce)y 1o

o 4L A NEE F9 1907 &= arEstke 300
g0 2 S THKim et al. 2021). ¥ &3S 300 gol] 2o
7t A ge] vEUE I AF 8710145 cm)el] Fe
FH o2 30cm "ol fIX|elA Hd3tATHGalaxy AS1
5G, Samsung Co., Ltd., Suwon, Korea).

. AH| X} ZA}

A=l MRt HAARE 7155 AAe A= 7EE AAs
Rom, ikt A G 91Es]e] 5908 w2 & IRB
Zajol] Wt 283 thEeIH 3 1040117-202207-HR-021-
02). A=t2] 71E%= AAR= 200 o<l Al P 84S
o= Attt Al59] FHl= Chung et al. (2019)°]
e Fasiglon, o 7SR AlQg ywr] 540
gt 7|3 F7F AlEE A Al A2 T8 AER
ARESISTE Al Ak dersErt A7 S -871(970x40 mm)
o ZHzfe] AEE 30 mlY Bl 548 9o ATtk Al
7o 2% fAE 98 60°CE AAHE F&7|(IB-15G, JEIO
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TECH Co., Ltd., Daejeon, Korea)oll H¥#3lo] A& AlF
Al 60+5°C7}F H =5 SISt 93 7|5 % WUt A8 94
B A 100 g8 FaFsle] Al Al WEiot 231 34 &
71(@92x58 mm)el| ol £ F7t Al At HrHE
7% 54L o s, WA 7SR, 1] 7S E, Yt
ofAdle] Ao tist 7|3, 17]al HREAQI 7s el o

N 9F-thds] FPE /1S5S EANES sk 4
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g GE Al A SR AE EAL Chung et al.
(2019)%] A& Farste] Adsiglon, AH|EdE & 7t
8015 74 9 Bt F 2 A sttt Bt 542
=329 7|87 X (fatness of broth), =+=2] &3 F=
(turbidity of broth), 73 HAl(soy sauce aroma), H]¥ H
Al (fishy aroma), "l= HA(garlic aroma), 3} HA(spring
onion aroma), A |(laver flavor), &37] TP|(beef
flavor), Z5k(saltiness), 72 SH(umami)°] ATt 98 FEH =
£ ol&slo] 1R A4E 549 Aurt okiAE Ao
2, 9808 Z4rE 549 Awrt ARiAlE AR rtst
L5 ith

7. SHEM

A=re] MRt AR Al BE AP 33] o] vbE
sttt A A= SPSS Statistics (ver. 20, IBM Corp,
Armonk, NY, USA)E ©]&3te] Hozt FFUAE Ve
ATk SE A= Abele] Frelds HSsh] flsl kA
S AABIAAL, A5 Fegtel ek 91435 Duncan’s
multiple range tests AAIste] FAATh A=9] 715 5
A 7= B4 7] Al 4S5 918 Pearson T
A& AAEIATH

1. pH, I o 7184 IEs
q

Aol pH, 9% 2 7ReA IR SRS A3 Ay
<Table 2>} 2t} 7=9] pH &4 A}, FAEE @72+

<Table 2> pH, salinity, and soluble solid of laver soup

Soluble solid

Group" pH Salinity (%) (Brix)
GW 7.69+0.14° 0.2440.05" 0.86+0.15°
GN 7.54+0.04° 0.24+0.05° 1.51£0.24°
N 5.86+0.02¢ 0.4140.08° 2.64+0.62°
MD 5.96+0.02° 0.36+0.112 1.7120.17°

F-value 1,618.77%%* 10.23%** 39,52k

Data are presented as mean+SD.

Means with different letters in the same column are significantly
different (p<0.05) among the groups by Duncan’s multiple range
test.

D Refer to the Table 1.

***p<0.001.

A7kt GWeF GN A5 22 pH 7.699F 7.542 401
715 7K INZ} MD g5 vle] fodor = 4
5 HATHp<0.05). @22 pHE 7.61, £37]9] pHE
563 =2 YA A (Ayadi et al. 2008; Kwon et al.
2015), H7¥sk FA52] pH ztel7F A=19] pHoll F3= 7]
21 Zlolg} AztE ATt BHH | GN A GW A gl H
3 2zke] Hrleke] Bkdolw B7alal pH7F GW A E T
of vlsl fejHoR Y AdE HUth GN AT Az
Al AHEEE Bt oS YERlE AoR dEA ot
(Moon 2016). GN Agl#& pHoll 93 A= FAEE
o] H7l= ] ole} e AFE B AoE AAEgoH,
FT ols T At dE o] vkl dhdETh
A=) dxE N A3 MD Ad o] 2+ 0.41%9}
036%= T A=l vlal Fo% s w2 A4E o
ERAATHP<0.05). & A7) A9E AFLS FAEE AL
H 279 3 As U 27, AFF 22 gmsd 9
gt JFgo g Ame o7t e FHoE UeRTh HolH=
AA A E Fko} B Ao AR BE7le] dEE
0.4%32™, IN3} MD A3E2 AXE u ASsI9E &
Ze] o] GWe GN AFFE<] vl Bok7] wliel o]
st AxE B2l Aeojgt AztH AT TS 7} APErith
A7 gmsEe] vlgo] Aolstdlen, INZ MD A3+E
< GWet GN Ag=0) Hl3l] |89 Bj&o] =37] o
ol =2 9 Hel Ao=E FAkEn) A, Jiang et al
(2019)2 2]Fo]FEBAA oA ANS 9] e Gl
0.60%, 21327] v|9=t 0.49%212 st en, B AAre] A=

e IN A3o] 2.64°BrixE folH o2 71 e A

3 GW A3+o] 0.86°Brix®E 7HE v AxE 1}
ERA A THp<0.05). 7H8d I Rell= o, o, @, 123
714k So] sk} vlsol= sucrose®t fructose 59
F77F $H+-=o] A3 (Bonasia et al. 2020), fructan FE|Q!
fructooligosaccharide ¥&o] 2 2102 H I FTHKim et



<Table 3> Free amino acid (FAA) composition of laver soup (1g/100 g dry weight)
Group"
Free amino acid (FAA) F-value
GW GN N MD
Sweet taste Serin 99.63+0.90° 74.60£1.54° 82.70+1.41° 73.87+0.68° 305.41%%*
Alanine 215.80+2.18" 150.10£17.68° 174.90£22.60* 179.33+7.43° 9.97**
Proline 246.27+43 46 164.27+60.65 190.97+36.62° 228.37+90.56° 1.08
Threonine® 139.90+1.57° 106.87+1.57° 120.60+1.87° 101.30+0.98¢ 376.67+**
Glycine 147.43£2.06" 112.87+4.31° 132.00+£4.59° 110.03£1.75° 78.61%%*
Subtotal 849.03+40.56° 608.70+85.01° 701.17+46.44° 692.90+100.94° 5.64*
Bitter taste Leucine® 246.37+1.72° 184.97+1.27° 215.60+1.28° 186.97+1.00° 1,380.89%*
Valine® 156.00+5.80° 131.50:£0.96° 150.10+2.99° 133.03£3.51° 3228k
Methionine® 7.63+0.42 2 - - -
Isoleucine® 95.10£0.61* 76.77+0.93¢ 91.37+0.71° 75.23+0.21¢ 685.69%**
Subtotal 505.10+7.61° 393.23+2.97° 457.07+3.44° 395.23+2.35° 413.87%**
Sour taste Phenylalanine® 179.03+0.76" 139.37+16.76° 166.43+4.73° 144.60+1.10° 13.61%*
Histidine® 63.37+0.49* 34.67+1.07 47.67+10.42° 34.30+3.76° 18.22%*
B-Alanine 36.10£2.16 34.93+0.67° 37.5743.10° 37.60+1.48* 1.17
Citrulline’ 10.00+2.50° 46.70+£72.65° 7.506.58" 6.57+5.69° 0.84
Subtotal 288.50+4.80° 255.67+77.52° 258.17+10.31° 223.07+3.01° 1.40
Salty taste Lysine® 213.73£3.97° 166.10+4.67¢ 188.33+4.15" 162.77+4.50° 88.91
Tyrosine 10.03£1.04° 7.13+6.22° 11.83+0.55 8.37+0.38" 125
Subtotal 223.77+5.00° 173.23+7.85° 200.17+4.67° 171.13+4.84° 56.52%%*
Umami Aspartic acid 342.20+3.70° 279.80+6.71° 306.10+7.33° 272.00+£3.62° 05,83+
Glutamic acid 658.00+13.73? 621.43+18.61° 663.10£16.25° 549.10+3.52° 40.90%**
Subtotal 1,00020+14.51*  901.23+£20.52° 969.20+20.90° 821.10£6.81¢ 67.98%+*
Others Phosphoserine’ 5,773.23£3,007.05° 5,599.00£1,052.60° 6,257.53+418.85" 4,766.37+2,488.07 0.28
Tryptophan® 2.57+2.22° 1.33£2.31° 1.17+2.02° 1.40:£2.42° 0.24
Arginine 347.63+4.99" 270.00+18.49° 313.67+28.27° 276.47+8.92° 12.50%*
B-Aminoisobutyric acid’ 8.57+0.86 - - - -
y-Abscisic acid’ 51.00£0.96 41.07+0.81° 40.93+0.45° 52.57+0.40° 241.06%**
Ethanolamine’ 10.40+18.01° 21.33+18.54° 10.93+18.94% 8.93+1547* 0.31
Ammonia’ 267.43+49.77 260.97+40.65° 334.40+52.64° 258.77+23.09° 2.11
Subtotal 6,301.20£3,036.71  6,114.20+1,044.36  6,812.63+353.13  5,235.50+2,530.03 0.32
TFAAY 9,329.43+2,98852*  8,527.77£918.39*  9,547.40+284.12% 7,699.93+2,585.90% 0.53
TEFAAY 1,103.70+7.60° 841.57+17.14° 981.27+6.41° 839.60+8.85¢ 3409.75%**

Data are presented as mean+SD.
Means with different letters in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple range test.

DRefer to the Table 1.
DNot detected.

3Total of free amino acids.

“Total of essential free amino acids.
SEssential free amino acids.

TAmino acid derivatives.

%p<0.03, **p<0.01, ***p<0.001.
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A= <Table 3> 2ot & 24%°] AEHJL, 2 5 F
g o ieth e 18F, 8] ofnAt A= 650l
g o=k} fE] opu|eit fEA] F RS 7,699.93-
9,547.40 ug/100 g2] HMHIATE F2] op|ieAke 2% o) 3
Fre el wet fe] she WAY oE A 4t
£< 33 572 5t& WrR(Choi et al. 2014; Li et al.
2022). Kang et al. (2018)2 2] ofn|=2to] &ibks} g
Au] JEo = 2Z8sl7] witel 2Ee] 713 EAdd = 4
< T ST Bt A obrieAke FA dut A, &
Al, Ask Al A5k Al A AR EFEH(Choi et al.
2014; Merlo et al. 2021; Tanase et al. 2022). ¥ 79
A=A AZE 5t A AHE opike F 175013
k. GW A3+
glycine, 23F 7A1¢] leucine, isoleucine, 215t A2 histidine,
B-alanine, Z45E Al€] lysine, 7325t A2] aspartic acid’} o
2 AY7Ed w8 =& o2 JERATHp<0.05). B3k
28t Al9] valine, A3t A9 phenylalanine, 7323t A <]
glutamic acid= GW A3+ IN d3we] th& AF+=
o vlal =2 AIE A TH(p<0.05). o] {2 o)At
& Ao Azel 711, FAEE ARSSH A, g, ¥
3 A7 E "4 ofu|=Abydt A arginine, serine,
glycine, proline, aspartic acid 5°| $Hf=o] e AO=Z
A JTHWu et al. 2016; Kang et al. 2018; Ali et al.
2019). Bk A=l H7H Fvs 5 2P el ofv|xAt
I Aol Z ot et Azl wet HEEe fE

A

oft

=
T A

gl

ook A9 serin, alanine, threonine,

ofu|ake] FFe} ghgo] U2 GW Adw-S thE A9
w50l vlel Az FHR7F ARGl B fElotr)mat
o] FHo] B AFE B O (p<0.05), °1E GW AL
o] T APwEd vial =7 M7t vigo] w7 W
of vt Azlet Ao &5 olE i At
Pg P aro] Atk

3. AT EbT gl ot

1
ki

o} B2 F4 A= <Table 4> YepRITE e

(Ly= GN AgFo] 47,559 o=z feolxoz 714
A3s Blom, N Adio] 250302 7H e Gk
ERfIATH(p<0.05). AN Z (ap= IN Ago] 4230% Fo
o7 =& Zo® YehUL, GN 27 -1.072 2
oz we AN HATHp<0.05). FAE(b)= GW A=
o] 142302 T2 AYFEC] Hl&l| folHoz =& e
HERHATHp<0.05). A 2] M4 A2 =44E wl= chlorophyll-
a, BAS u= B-carotene} lutein 5] carotenoid, 22| 3L
SAAS w= phycoerythrin®] ¥ o]thKim & Shin
2014; Kim et al. 2020). ©]23F MAx ARELS =z 2134
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7t 22 ARE BAY @Rl B-carotene, lutein,
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<Table 4> Colorimetric characteristics and turbidity of laver soup

Colormetric characteristics

2)

Turbidity

Group"

P L a b (T)
GW 34.80£1.24° 0.33+0.13¢ 14.23+£0.97 67.6743.78°
GN 47.55+0.84° -1.07+0.12¢ 11.06+0.41° 17.43+5.10°
N 25.03+0.14° 423+1.23* 7.60+2.68° 21.82+6.75°
MD 34.50:1.85° 1.76+0.55° 10.710.45° 30.67+6.55"

F-value 540.92% %% 99 37k 31.20%% 146.07+**

Data are presented as mean+SD.

Means with different letters in the same column are significantly different (p<0.05) among the groups by Duncan’s multiple range test.

DRefer to the Table 1.

DHunter’s color values: L, Lightness (100=pure white, 0=black); a, redness (+100=red, -80=green); b, yellowness (+70=yellow, -70=blue).

#4%p<0.001.
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<Figure 2> Appearance of laver soup.
DRefer to the Table 1.

. AH|XF ZAL

A=0] 2Rz}t 7|55 AL A3 <Table 5> 2t W
A} 7135 GN, IN, 283 MD A3 +E0] GW Ad+
of Hlal] frejHoz =A H7EATHp<0.05). Fr] 715 =
= N A3+ MD Ao 7H7} 6.003 62608 THE
AFLEC Hsl] FH ez =A H7H=EJATHp<0.05). Han
et al. (2021)2 AL o=z & AELE 7|5E A}
AollA G oS B @Rt §79] 7|Ewrt
=ty Ryl B Ao e Ao AER 2]
E AR A TEEC] G4 AR A EE Y8 7%
T2t A HrkEe] A AT A3E SRSt Yl
9] =] tigk 7|3 == IN Ago] 6.122 thE Ag
=0l Hlal oA o2 A HIEE ATH(p<0.05). ANl
7|e%=E IN AL MD Age] ZHt 6.149) 6.122 T
£ A¥=el vlel] =7 B7HEATH(p<0.05). olde] A,
A=) AER A7)E A3 JNJJ- MD AgFEL g
7155, Yl e] =7dl gt 7]5= 1?41 ZdEQl 7]
SO @S ARESE AEFE Vg = AFE YE
e, A= AR Al 23715 AHshs 0] 7|3eE
Folet a4 Ao A7t

A=e] 2zt B4l Wik A= W7h A3E <Table 6>
2}, &9 7187 AEE MD Ad7o] 57602 {914
o2 7alA H7FEATHp<0.05). FE=E] g3 A= GW
A

A8 o] 2,652 TFE AE2S) vlg) goHog g oF
SHA %7}5] ATH(p<0.05). =&2] Bt Ax= Flo] 22

S oujEli o, o] <Table 4>¢] B =4 2
Zkeb Hl%ﬁf} 43RS BTk 7Hd WAle IN A8+ MD
*E‘:iiLol zt szorJr 5. OSE %ﬂﬂgi 73E Ao = B}

Vgt @A Fx7Eol
7@7}5]915}. 7&%«] fﬂl— alcoholsil]- esters®} 7+S 34 %
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A3 _z;qbﬂ-}d E;do] r,]-zi—/ z‘ﬂ-ab: »LO ;i_g olgqxq
‘:]’(Klm et al. 2017b). Lee (2013)= SZ27HFo = xﬂ}_?}
Aq7) Baro] 744 dko] E7bgo g xﬂ}_ )S
SHAl H7F= ATk Bk vl Qo N A3
7t 73l H7bE A% F7go] H7KERA] o
G AT GW AR Bl WAlE felRo= 7P 7ks
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<Table 5> Sensory acceptance of laver soup

Group”
Attribute F-value
GW GN IN MD

Appearance 5.63+1.58* 5.87+1.61* 5.68+1.84% 5.80+1.65° 0.36
Aroma 3.77+1.63° 5.56+1.73% 5.94+1.77% 5.95+1.56* 32.31%**
Flavor 3.61+1.49° 4.44£1.67° 6.00+1.64* 6.26+1.32* 57.25%%%
Mouthfeel 5.10£1.35°¢ 5.55+1.62° 6.12+1.36* 5.95+1.33%® 8.71%%*
Overall acceptability 4.01x1.66° 5.07+1.50° 6.14+1.45% 6.12+1.30% 39.33%**

Data are presented as mean+SD.

Means with different letters in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple range test.

DRefer to the Table 1.
*%p<0.001.
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<Table 6> Sensory intensity of laver soup

Group"
Attribute F-value
GW GN IN MD

Fatness of broth 2.61+£1.43¢ 4.64+1.84° 4.93+].44° 5.76+1.70°* 58.54%%x
Turbidity of broth 2.65+1.39° 4.15+2.00° 5.33+1.48* 5.05+1.83° 43 31 %%
Soy sauce aroma 3.67+1.69¢ 4.24+1.62° 5.20+1.36° 5.08+1.54° 18.46%**
Fishy aroma 6.82+1.63 4.49+1.67° 5.19+1.64° 4.96x1.75% 31.12%%*
Garlic aroma 3.54+1.55" 4.44£1.71° 4.89+1.71% 4.94£1.55° 13.43%%*
Spring onion aroma 3.48+1.57¢ 4.29+1.69° 4.06+1.58° 4.81£1.50° 10.26%**
Laver flavor 4794222 448+1.86° 473+1.57° 5.21+1.60° 233
Beef flavor 2.69+1.49¢ 3.67£1.74° 4.87+1.53° 5.47£1.63 50.94%*+*
Saltiness 3.11£1.45 3.34+1.44° 439+1.51° 4.82+1.72° 24 454k
Umami 3.24+1.56° 3.59+1.60° 4.84+1.70 5.38+1.59% 33.48%%*

Data are presented as mean+SD.

Means with different letters in the same row are significantly different (p<0.05) among the groups by Duncan’s multiple range test.

DRefer to the Table 1.

#i%p<(.001.
<Table 7> Pearson’s correlation coefficients between sensory intensity and acceptance of laver soup
Sensory intensity
Acceptance
fat? tur soy-A fish-A gar-A So-A Iv-F bf-F sal-F uma
Appearance 0.618 0.358 0.194 -0.857 0.463 0.749 -0.118 0317 0.139 0.163
Aroma 0.965* 0.966* 0.896 -0.896 0.983* 0.832 0.168 0.886 0.773 0.788
Flavor 0.901 0.949 0.987* -0.578 0.946 0.758 0.557 0.992%*  (.980* 0.983*
Mouthfeel 0.883 0.992%*  0.992** -0.666 0.969* 0.677 0.313 0.936 0.890 0.896
Overall 0.934 0.992**  (.992%* -0.700 0.987* 0.769 0.396 0.973* 0.925 0.932

Dfat: fatness of broth; tur: turbidity of broth; soy-A: soy sauce aroma; fish-A: fishy aroma; gar-A: garlic aroma; so-A: spring onion aroma; Iv-F:

laver flavor; bf-F: beef flavor; sal-T: saltiness; uma: umami.

#p<0.05, **p<0.01.
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