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Proximate Composition, Mineral and Amino Acid of Cultivated Pyropia
Species Pyropia tenera and Pyropia yezoensis in Korea

Ji Yeon Nam, Bo Yeon Kim, Chan Song Kim, Hak Jeung Lee, Il Ki Hwang, Hyung Kyu Hwang and
Jin Suk Heo*

Seaweed Research Institute, National Institute of Fisheries Science, Haenam 59002, Republic of Korea

This study was conducted to compare the nutritional characteristics of Pyropia tenera with those of P. yezoensis, the
predominantly cultivated species in Korea. The proximate composition, mineral content, total amino acids, and free
amino acids were analyzed. The results showed that P. tenera had higher crude protein content and lower crude fat
content than P. yezoensis. In terms of mineral composition, P. tenera had higher levels of most minerals, including
calcium, magnesium, iron, and zinc. Furthermore, essential amino acids, such as leucine, lysine, and valine, as well
as free amino acids associated with umami and sweetness, such as glutamic acid, glycine, and alanine, were more
abundant in P, tenera. These findings indicate that P. tenera possesses superior nutritional and functional properties,
suggesting its potential for reintroduction into aquaculture and development as a high value-added strain. This study
provides fundamental data for the future breeding and industrial utilization of P, tenera.
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Table 1. Proximate composition of Pyropia tenera and Pyropia
yezoensis in Korea

(g/100 g dry laver)

Pyropia tenera  Pyropia yezoensis
Moisture 8.00 9.30
Crude protein 40.50 35.40
Crude lipid 0.34 3.80
Crude ash 18.00 19.70
Carbohydrate 33.16 31.80
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AL, HPARR SR O A =) ekt v] e F7] 3 Soll A= Fert

9.0-25.0 mg/100 go.2 7} F5351%.0 u:] 217]0] WAL
Aol vl sl 2.5u) o] A LERIT.

AT PAHFE R O] g o)Al S Table 3o Ure}
Wateh & o) ieqke) o2 24 34,438.5 mg/100 g,
YARFERE 27,245.8 mg/100 g @ 2 F50] o 57 UERg e
o, o] = 2k7] o] Zrhulo] 40.50 g/100 g © & HFAFT L] 71(35.40
g/100 @)=t} =3E A3 F-ARSE ko ith(Table 1). &3]
T HARREY R 9] 8 Ao AR alanine, glutamic acid,
o Uehgon, nE 2ol &
RS 41, 4ol Ak(leucine, isoleucine, lysine,
F 2 12,307.5 mg/100 g, WA
1107592 mg/100 g2 Aof4] 7] LiEpet. 3 ofole
Aol tet Fapopr] e 4o HlE-2- 35.74-39.49% .

T ARFE R 9 frEobr] At 3FkS Table 49] LER
Aotk ol A= 2759 frejotm|iite] AEE oM, 1 F
alanine©| 1,460.2 mg/100 g (45.63%)2.2 7174 &85 3
FEo] A} 1 o3 2 2= taurined} glutamic acid7} 22+
855.5 mg/100 g (26.73%), 253.7 mg/100 g (7.93%) 0. & =2
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)%l em, 71 5 taurine (453.2 mg/100 g, 46.55%)°] 714 =%
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Table 2. Mineral composition of Pyropia tenera and Pyropia
yezoensis in Korea

(mg/100 g dry laver)

Pyropia tenera  Pyropia yezoensis
K 2,916.2 5,213.7
Na 2,712.6 2,697.1
P 622.2 4941
Mg 410.2 403.8
Ca 143.1 102.9
Fe 25.0 9.0
Zn 3.2 24
Mn 27 1.5
Cu 0.5 0.6
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al., 2021; Kim et al., 2021). Rupérez (2002)+= 3| =F2] F7]
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Table 3. Total amino acid contents of Pyropia tenera and Pyropia
yezoensis in Korea

(mg/100 g dry laver)
Pyropia tenera  Pyropia yezoensis
Threonine 2,111.0 1,725.7
Valine 1,854.5 1,582.8
Methionine 298.0 450.2
Isoleucine 1,175.2 1,096.5
Leucine 2,760.9 2,438.3
Phenylalanine 1,384.9 1,245.4
Histidine 432.8 395.6
Lysine 2,290.2 1,824.7
Total EAA 12,307.5 10,759.2
Aspartic acid 3,344.3 2,897.4
Serine 2,019.6 1,670.8
Glutamic acid 4,230.8 3,096.8
Proline 1,617.3 1,286.6
Glycine 2,039.7 1,840.9
Alanine 5,853.3 3,127.6
Tyrosine 960.2 865.5
Arginine 2,065.8 1,701.0
Total AA 34,438.5 27,245.8

EAA, Essential amino acid; AA, Amino acid.



Table 4. Free amino acid contents of Pyropia tenera and Pyropia
yezoensis in Korea

(mg/100 g dry laver)
Pyropia tenera  Pyropia yezoensis

Phosphoserine 33.5 17.9
Taurine 855.5 453.2
Aspartic acid 74.4 14.1
Threonine 56.5 5.1
Serine 13.5 28
Glutamic acid 253.7 65.8
Proline 58.6 -

Glycine 324 23.5
Alanine 1,460.2 314.7
Citulline 91.0 4.6
a-Aminobutyric acid 6.0 11
Valine 58.0 8.0
Cystine 34 0.8
Methionine 3.8 1.6
Cystathionine 3.2 -

Isoleucine 24.9 3.6
Leucine 26.3 6.0
Tyrosine 15.7 34
Phenylalanine 16.4 4.0
B-Alanine 9.1 6.9
y-Amino-n-butyric acid 28.6 25.2
Histidine 5.1 1.2
Ornithine 13.3 -

Lysine 215 4.1
Sarcosine 15.9 -

Ethanolamine 4.0 2.7
Arginine 15.8 3.2

BhohaL w vt glow, 5] drjelo] Alnto) A 427} B
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Slo #7149 BEAO 2 BEE 5 9 A0 HalrkMok
etal., 2011).

UuEA 0 g 712 alanine, aspartic acid, glycine 51} 22 5

4 51 Ak ofm)ibo] TR kel A SleHKim et al., 2014;
Baek et al., 2019). & ool A= JLAJolu|=AF 2 alanine,
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leucine, isoleucine, lysine, threonine, valine 51} Z-2 <=0}
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