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Sensory and Nutritional Characteristics of Seasoned Laver Pyropia
yezoensis with Concentrates of Octopus Octopus vulgaris Cooking Effluent
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This study aimed to compare on sensory and nutritional characteristics between seasoned Laver Pyropia yezoensis
with concentrates of octopus Octopus vulgaris cooking effluent (SL-COCE) and commercial seasoned laver (C-SL).
Proximate composition of SL-COCE was significantly higher in moisture and ash, lower in lipid than those of C-SL.
However, there was no differences in protein between seasoned lavers (P<0.05). The SL-COCE was stronger in sen-
sory appearance, taste, flavor and texture than the C-SL. The SL-COCE was higher in mineral (Ca, P, K, Fe and Zn)
than the C-SL. Total amino acid content of SL-COCE was slightly higher than that of C-SL. The major amino acids
of SL-COCE were aspartic acid, glutamic acid and alanine. Mineral content based on the 100 g of SL-COCE was
272.3 mg in calcium, 392.2 mg in phosphorus, 1,025.8 mg in potassium, 10.6 mg in iron, 4.4 mg in zinc, which was
higher than C-SL. Total content of fatty acid per the 100 g of SL-COCE was 35,098 mg, which was lower than C-SL
(39,679 mg). The major fatty acids of SL-COCE were 16:0, 18:1n-9 and 18:2n-6.
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Table 1. Proximate composition and energy of seasoned Laver Pyropia yezoensis with concentrates of octopus Octopus vulgaris cooking

effluent (SL-COCE) and commercial seasoned laver

Proximate composition (g/100 g) Energy?
Seasoned laver - - —
Moisture Crude protein Crude lipid Ash Carbohydrate' (kcal/100 g)
Commercial 1.1£0.4%8 23.7+0.92 47.6+1.82 7.4+0.42 20.2 631.0
SL-COCE 1.84£0.3° 23.1£0.72 41.3+2.2° 8.0+0.2° 25.8 592.1

ICarbohydrate (%)=100-(Moisture+Crude protein+Crude lipid+Ash). 2Energy (kcal/100 g)=Carbohydratex4.03+Crude lipid=x9.41+Crude
lipidx4.22. *Difference letters on the data in the mean indicate a significant difference at P<0.05.
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Table 2. pH and salinity of seasoned laver Pyropia yezoensis with
concentrates of octopus Octopus vulgaris cooking effluent (SL-
COCE) and commercial seasoned laver

Seasoned laver pH Salinity (/100 g)
Commercial 6.2 3.7£0.12
SL-COCE 5.6 2.3+0.1%

'Difference letters on the data in the mean indicate a significant
difference at P<0.05.

Sourness
10 T

Bitterness Saltiness

-{d- Commercial’

Sweetness Umami

—— SL-COCE

Fig. 1. Taste intensity of seasoned laver Pyropia yezoensis with
concentrates of Octopus vulgaris cooking effluent (SL-COCE)
and commercial seasoned laver measured by using an electronic
tongue. 'Commercial, Commercial seasoned laver.
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Fig. 2. Volatile basic nitrogen (VBN) content and volatile com-
pound intensity (VCI) of seasoned laver Pyropia yezoensis with
concentrates of Octopus vulgaris cooking effluent (SL-COCE) and
commercial seasoned laver. 'Commercial, Commercial seasoned
laver. “Difference letters on the data in the mean indicate a signifi-
cant difference at P<0.05.
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Table 3. Result of sensory evaluation of seasoned Laver Pyropia yezoensis with concentrates of octopus Octopus vulgaris cooking effluent

(SL-COCE) and commercial seasoned laver by panel member

Sensory score (score)

Seasoned laver

Appearance Taste Flavor Texture Overall acceptance
Commercial 5.0£0.02 5.0£0.0° 5.0+0.0° 5.0+0.0° 5.0+0.0°
SL-COCE 7.5£0.6° 8.410.4° 8.2+0.6° 8.810.6° 8.2+0.5°

'Commercial: Commercial seasoned laver. *Difference letters on the data in the mean indicate a significant difference at P<0.05.
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Table 4. Total amino acid content (g) based on 100 g of seasoned
Laver Pyropia yezoensis with concentrates of octopus Octopus
vulgaris cooking effluent (SL-COCE) and commercial seasoned
laver

Amino  Seasoned laver  Amino Seasoned laver

acid  Commercial SL-COCE acid  Commercial SL-COCE
Asp 220 (98F 215(10.1) Met' 045(20) 023 (1.1)
Thr'  125(56) 123(58) Iso' 086(38)  081(3.8)

Ser 118(52) 112(53) Leu' 1.70(76) 159 (7.5)

Glu  326(145) 235(11.1) Tyr 077 (34) 085 (4.0)

Po  105(47) 169(80) Phe' 100(45) 107(50)

Gly 142(63) 132(62) His' 033(15 032(15
Ala  295(131) 258 (12.1) Lys" 1.18(5.2) 111 (6.2)

Cys 017 (08) 0.18(08) Arg" 133(59) 1.31(6.2)

Val' 138 (6.1) 1.33(6.3) Total 2248 (100.0) 21.24 (100.0)

Essential amino acid. Percentage of each amino acid based on the
total amino acid content. Asp, Aspartic acid; Thr, Threonine; Ser,
Serine; Glu, Glutamic acid; Pro, Proline; Gly, Glycine; Ala, Ala-
nine; Cys, Cysteine; Val, Valine; Met, Methionine; Iso, Isoleucine;
Leu, Leucine; Tyr, Tyrosine; Phe, Pheylalanine; His, Histidine;
Lys, Lysine; Arg, Arginine.
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(9-49AD %] 1 7714 B+t F a=fol| disto] T2 44 4
7} 630-800 mg <] ¥ 510-740 mg <], ZHo] A =%
3,000-3,500 mg H <], ¢19] %-¢- 25 580-1,000 mg H ], <]
78212t 8-11 mg W91 B 7-13 mg W 9, oF1 2] 7-¢- 242} 7-8
mg ] % 6-7 mg W= AAISHL itk whebA, o Zu]
4o 13] Algt 71 714 T FAHNE Ed 91%(9-49
ANl 19 7718 ot Daggo] wste] Zo] 242t 1.4-1.7%
B9 9 1.5-2.1% 9, Qo] B 1.6-2.7% ¥l ZE0| B
1.2-1.4% ¥ 9], Ho| zk2} 3.6-5.0% ¥ 9] @ 3.1-5.7% 9, of
olo] 747} 2.5-2.9% 9] 9 2.9-3.3% o] At

207 100 g & A4 phg 248 ol 2n|H 3 Al =
n7] o2 theo] Hlasto] Ahw i A vh= Table 637} 2. 2o
Zo g Al =)o) AARS s28RA R (saturated fatty
acid)o] Zyz} 7% 9 8%, A7 E SR W4 Hmonounsaturated-
fatty acid)o] 8% W 115, t}7 = 31A| W4H(polyunsaturated
fatty acid)o] R 8F0] = o 242 F 23F Bl F 2750

© T2 31 9AK(18,494 mg, 52.7%)>U 7 SFA] kAL
(11,611 mg, 33.1%)>33}A]14H4,993 mg, 14.2%)2] <=0 2,
Al 20)7] 0] 739 U7 SHAH4H24,284 mg, 61.2%)>TF
7225 HAK(12,403 mg, 31.3%)>3E3}A 342,992 mg,
7.5%)9] == g s] 2ko 7k Al SlTh o] 21719 100 g F
T8 AARo] 2u|7 o] A9 IAARI 16:0 (4,136
mg, 11.8%), @728} 4ol 18:1n-9 (11,434 mg, 32.6%)
9 chrHE Sk AR 18:2n-6 (17,937 mg, 51.1%) St 2
2 3zox AT zu]7]9] 18:1n-9 (23,747 mg, 59.8%)%2t
18:2n-6 (8,357 mg, 21.1%) 53 -2 2F3= kel 7} %
o}, gh, Sull-R-E ke ol 2rjg o] Akl 24[18:1n-9
(32.6%) 2 18:2n-6 (51.1%)] L4=5-29] A[hak 2AJ[18:1

Table 5. Mineral (Ca, P, K, Fe and Zn) content of seasoned Laver Pyropia yezoensis with concentrates of octopus Octopus vulgaris cooking
effluent (SL-COCE) and commercial seasoned laver

Mineral (mg/100 g)

Seasoned laver

Ca K P Fe Zn
Commercial 228.4+6.121 815.5+8.02 286.2+0.32 7.0+0.02 2.2+0.02
SL-COCE 272.3+0.4° 1,025.8+0.6° 392.2+0.7° 10.6+0.0° 4.4+0.0°

'Difference letters on the data in the mean indicate a significant difference at P<0.05.

Table 6. Fatty acid content (mg) based on 100 g of seasoned Laver Pyropia yezoensis with concentrates of octopus Octopus vulgaris cooking
effluent (SL-COCE) and commercial seasoned laver

Seasoned laver
Commercial SL-COCE
387 (1.0) 45 (0.1)

Seasoned laver
SL-COCE

Fatty acid Fatty acid

Commercial

14:0 40 (0.1) Trace

45 (0.1)

Saturated 2,992 (7.5) 4,993 (14.2)
NS Trace o ND

18NS Trace o ND

L 100 03) 32(01) ..

wanr 20 Trace . : :
8Ine 23,747 (59.8) . 11,434 (326) 22:6n-3 53 (0.1) 58 (0.2)
187 ND Trace . Polyenes 12,403 (31.3) 18,494 (52.7)
18:1n-5 Trace ND Total 39,679 (100.0) 35,098 (100.0)

'ND, Not detected.



(37.5%) % 18:2n-6 (40.8%)] 7} H] =3t 73 & UEHSILL, =
715 B 7150l M7 Al 20 o] A4 24[18:1n-9
(59.8%), 18:2n-6 (21.1%) = 18:3n-3 (9.1%)]-< 274 2] A
AF 2 A4[18:1 (36.3%) 2 18:2n-6 (48.1%)] X S7] 9] A|HpAF 2
A[18:1 (14.4%), 18:2n-6 (14.0%) 2 18:3n-3 (63.1%)] H] 5=
St -7-3 o] YER $Ick(National Rural Resources Development
Institute, 2007). WA, Zo] 2w} Alg 2] Tkl 2|9t
A2/ 0] Aol 20] 319 Al Aol ARERE R4 9] o] &
Ao 2 e STt

At AL
O] =2 20184 S FpAl T Al o= s frattetr]sRl
2 AE

References

Bligh EG and Dyer W1J. 1959. A rapid method of total lipid ex-
traction and purification. Can J Biochem Physiol 37, 911-
917.

Cho DM, Kim DS, Lee DS, Kim HR and Pyeun JH. 1995.
Trace components and functional saccharides in seaweed.
1. Changes in proximate composition and trace element ac-
cording to the harvest season and place. J Kor Fish Soc 28,
49-59.

Davis TA, Volesky B and Mucci A. 2003. A review of the bio-
chemistry of heavy metal biosorption by brown algae. Water
Res 37,4311-4330.

Galland-Irmouli AV, Fleurence J, Lamghari R, Lugon M, Roux-
el C, Barbaroux O, Bronowicki JP, Villaume C and Guéant
JL. 1999. Nutritional value of proteins from edible seaweed
Palmaria palmate (dulse). J Nutr Biochem 10, 353-359.

Heu MS, Park CH, Kim JG, Kim HJ, Yoon MS, Park KH and
Kim JS. 2010. Improvement of the antioxidative and ACE-
inhibiting activities of commercial soy sauce using gelatin
hydrolysates from the by-products of Alaska pollock. Ko-
rean J Fish Aquat Sci 43, 179-187.

Jo HS, Kim MJ, Kim HJ, Kwon DH, Im YJ, Heu MS and Kim
JS. 2013. A comparison of the taste and nurtitional proper-
ties of domestic mottled stake beringraja pulchra according
to the area caught, sex and weight. Korean J Fish Aquat Sci
46, 129-138.

John TV, Eckert M, Mussinan C and Raugh J. 2001. Quality
control of vanilla beans extract and blends using an elec-
tronic tongue. Draft N, 1-29.

Kang SI. 2016. Risk assessment and nutritional characteris-
tics of domestic laver (Porphyra yezoensis). MS Thesis.
Gyeongsang National University, Tongyeong, Korea.

Kang SI, Kim KH, Lee JK, Kim YJ, Park SJ, Kim MW, Choi
BD, Kim DS and Kim JS. 2014. Comparison of the food

59 g9 54 327

quality of freshwater rainbow trout oncorhynchus mykiss
cultured in different regions. Korean J Fish Aquat Sci 47,
103-113. http://dx.doi.org/10.5657/KFAS.2014.0103.

Kim KE. 2001. Processing of vinegar using the sea tangle (Lam-
inaria Japonica) extract. J Life Sci 46, 211-217.

Lee TS, Lee HJ, Byun HS, Kim JH, Park MJ, Park HY and Jung
KJ. 2000. Effect of heat treatment in dried lavers and modi-
fied processing. J Korean Fish Soc 33, 529-532.

MFDS (Ministry of Food and Drug Safety). 2018. Korean food
code. chapter 7. General analytical method. Retrieved from
http://'www.foodsafetykorea.go.kr/portal/safefoodlife/food/
foodRvlv/foodRvlv.do on Oct 12, 2018.

National Rural Resources Development Institute. 2007. 2006
7th Revision Food Composition Table. Hyoil Publishing
Co., Seoul, Korea, 6-103.

Oh HS, Kang KT, Kim HS, Lee JH, Jee SJ, Ha JH, Kim JS and
Heu MS. 2007. Food component characteristics of seafood
cooking drips. J Korean Soc Food Sci Nutr 36. 595-602.
https://doi.org/10.3746/jkfn.2007.36.5.595.

RDA (National Rural Resources Development Institute). 2007.
Food Composition Table I, II. Hyoil Publishing Co., Seoul,
Korea.

Rupérez P. 2002. Mineral content of edible marine seaweeds.
Food Chem 79, 23-26.

The Korean Nutrition Society. 2016. Dietary Reference Intakes
for Koreans 2015. Ministry of Health & Welfare, vii-xii,
Seoul, Korea.



