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Proximate Composition and Mineral content, Amino acid of Laver based on Culture Areas"

Sang-Mok Jungz, Seul-Gi Kangz, Han-Joo Lee’, Ji-Su Son’, Jae-Hyuk Jeon’, Hyun-Woung Shin”*

2 of
2 ATE AGEE YAEE PO QIR 14, oot HEGF SYotol vnBystnd et A Y
FEE AT A, FRO FAA, Qi obelobA AGe|A GAE L YA Y(Pyropia yezoensisye hAFOE
AU EL AOAC HH O EABG 0N, §7] B8 ICP-HHHA], obu]imihe ofuliat A2 Hay 14
shsich 24 A 9, 53, 22o] Qb ekel WSIoIA SR 8132038 % RIS 37255115 % AL
2.1240.27 % 3| E-E 7.41£0.36 % B35 45.06£1.30 %2 30l al, & F714 e skt 28300.19+76.39
o]

[e)
ppm, &= 13945.63+£7.73 ppm, Y& 12262.485+4.38 ppmO 2 3t A =otom, & olu|Ale] AL Fh

265.28+0.38 mg g, 2= 209.19+0.19 mg g, L 157.61=0. 43 mg g'o & yehgth YAabad aﬂ;?ygﬂEHﬂﬁ o
wtet dubgE 9 5714, oful Al ko] zpol7h et A ST 4 glglon F hokat Svto A Aaks =

Holl i A+ 7]54&; 225 2 grtw AR,

F20|: BxR, s, AR A

ABSTRACT

Pyropia yezoensis were sampled from Jeonnam in Korea, Jiansu in China and Saga in Japan. Sampled P.
yezoensis were analyzed proximate composition by Association official Analytical Chemists(AOAC) method,
minerals by ICP-OES and amino acid by amino acid analyzer. Three areas resulted that contents of moisture
and crude protein were 8.13+0.38% and 37.25+1.15%, and crude lipid, ash and carbohydrate were 2.12+0.27%,
7.41£0.36% and 45.06+1.30% respectively. In total minerals, Korea and China were 28300.19+76.39ppm and
13945.63+7.73ppm, and Japan was 12262.485+4.38ppm. Amino acids, Korea and China were 265.28+0.38mg
g and 209.19+0.19mg g, and Japan was 157.61+0.43mg g'. Therefore, those substance contents of P.
yezoensis are significantly different between cultivation sites. The basic data may used to the environmental and
nutritional study of P. yezoensis based on country sites.
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Table 1. Physical characteristics of Pyropia yezoensis

L2 AW A% F AIAE, obuliedl B8AS Ha
s, 1 AnE B3 #A0) 42 Pe) Yre kg
stk B FOR) P HEFY AT U Sk A
2 A% N2ARE ATHIA B

=
12¢Y & 33 Aol A5(34°24°06.34“N 126°27'46.1"E),
= % o1-2-3}(35°02'21.1"N,119°17'02.0"E), U &
AR7FE 9 ofbzlobA 8(33°02'06.3"N, 130°1044.3"E)0ﬂ/~1
7t A FAste] ARAHE U & SR&E AT

WE o] Rsle] HAEAth(Table 1).

S8, 229, 22 AOACH(1995)0] whet =43t
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3}0:] ICP-OES(Vista-PRO, Agilent Technologies,
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Physical characteristics

Shape Oval Type
Color Bright Red
Length 10~20 cm
Width 3~10 cm
Thickness 35~50 m
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Baf atqlct e EaE AR ARYEZTE 526
o] A A7 % 0.2 M sodium citrate buffer(pH 2.2) 10
mLZ Ag{ste] wultstch wHkE AJRE qualitative
filter(@ : 2.5 im)Z oJI} & syringe filter(@ : 0.2 m)2
A ofSER 00 ofhA R 408 S|4k} AN RE
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=743kl
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Table 2. Comparison of moisture, ash, crude lipid,
crude protein, carbohydrate in Pyropia yezoensis
at three different places

(unit : %)
Korea China Japan
Moisture  8.78+0.50""%  7.4940.56™  8.13+0.09""
Protein  37.2042.19"% 37.54+1.17 37.030.11
Lipid 0.97+031°  2.912022°  2.5+0.31°
Ash 8.43+0.41°  6.60+£0.44"  7.23+0.24
Carbohydrate  44.63+2.40"  45.46+0.88" 45.11+0.63"

1) Mean+SD(n=3)

2) Not Significant

3) Values with different superscripts within same row are significantly
different at p<0.05
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T>F>UE FO2 UENT 35 BF g dAaR Ca,
K, Mg, Na, Po] Lhgro.] o] Kim er al(2014)°] 1L
A F8 F7]4R K, Na, Mg, Cao] YERHTHAL EuE) o
™, Hwang(2013)9] dFoAE Fo 27|42 K, P, Ca,
Mg, Neol UETHL maE w k. 2ES @
5448.673+£79.54 ppm, F=- 3704.10+24.04 ppm, YE
3155.04+13.97 ppm o2 3] 710] 7h4 A4 B4 59
U A% 1Y Aol Gl
&2 £OR UBen, 38 2R
SUER £ UHYT. BT QLS UoBE-TE>
UEE>0l 14 £0R Uehton] o) 2t F7hE o4
Al #4000 Aol e

ug Ydas =3 F29 AL Co, Cr, Cu, Fe, Mn,
200) 9159 k8 Cort g2 GHeE 35 B o
9 2 Ho| FheFo] Wit 162.38842.13 ppmO.& 7H =7
e SeH, ofd 32.631+0.293 ppm, Y7F 21.519+0.164
ppm, £ 11.717+0.082 ppm OS2 YERGI Mok et

al(2011)] Ao A= H>opad>upzk>te] &0 2 Uehy
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Table 3. Comparison of minerals composition of Pyropia yezoensis at three different place

(unit : ppm)
Korea China Japan
Macro mineral
Ca 2590.63 + 19.57"Y 2335.00 + 16.44° 235422 + 4.81°
K 12822.83 + 79.54¢ 3704.10 + 24.04° 2783.57 + 16.21°
Mg 2071.18 + 35.04 2235.15 + 4.49° 1762.01 + 4.36°
Na 4099.30 + 32.11° 1744.59 + 12.74° 202125 + 7.55"
P 6578.24 + 40.56° 3648.15 + 24.64 3155.04 + 13.97°
Micro mineral
Co 0.58 + 0.04"% 0.32 + 0.01 Not Detected
Cr 0.56 + 0.02° 0.19 + 0.03" 0.26 + 0.03"
Cu 520 + 0.13 11.77 + 0.19° 9.46 + 0.05
Fe 90.30 + 2.45° 209.40 + 1.82° 136.84 + 1.06°
Mn 2032 + 0.17° 25.05 + 0.26° 8.71 + 0.03%
Zn 21.03 + 1.20° 31.91 + 0.36° 31.12 = 0.07°

1)Mean+SD(n=3)
2)Not Significant

3)Values with different superscripts within same row are significantly different at p<0.05
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Table 4. Comparison of amounts of amino acids in Pyropia yezoensis
(unit : mg g’l)
Korea China Japan
Isoleucine 928 + 0.2477 2.931 + 0.06" 1.98 + 0.11°
Leucine 21.93 + 0.59° 14.75 + 0.25 11.72 + 0.60°
Threonine 14.44 £ 0.41° 8.25 + 0.15" 6.46 £ 0.35°
Methionine 521 + 0.13° 3.33 + 0.04° 320 + 0.15°
Phenylalanine 9.53 + 0.23" 10.33 + 0.17° 8.46 + 0.43
Lysine 12.91 + 0.34° 9.63 = 0.17° 725 £ 0.38"
Histidine 3.56 + 0.09° 2.62 + 0.04 1.99 + 0.10°
Valine 31.02 + 0.83° 7.81 + 0.14° 528 + 0.27°
Aspartic acid 24.80 + 0.67° 33.81 + 0.57° 2533 + 1.34°
Glycine 16.20 + 0.45° 2277 + 0.42° 20.55 + 1.08"
Tyrosine 463 + 0.11° 436 + 0.08" 3.06 = 0.17°
Serine 12.11 + 0.35° 10.75 + 0.19" 8.39 + 0.45
Glutamic acid 29.74 + 0.85" 31.91 + 0.55° 20.51 + 1.09%
NH; 3.50 + 0.10° 2.58 + 0.06 1.79 + 0.10°
Alanine 42.09 + 1.22° 17.80 + 0.31° 12.54 + 0.66"
Arginine 15.00 + 0.39° 12.67 + 0.22° 10.21 + 0.51°
Proline 934 + 0.20 12.00 + 0.19° 8.13 + 0.38°
total 265.28 + 0.38 209.19 + 0.19 157.61 £ 0.43

1)Mean+SD(n=3)

2)Values with different superscripts within same row are significantly different at p<0.05

IR AL e B £

ZAL|

2 ATt GSP A AAAH (YA L =28 &F
7 22 A 213004-04-3-SBA50).1Jr ALY A Y
of 9& Y= AHFYTh

REFERENCES

AOAC(1995) Fish and other marine products. In: William H(de.),
Official methods of analysis 18th, USA, pp. 1-35.

Biao, X., D. Zhuhong and W. Xiarong(2004) Impact of the in-
tensive shrimp farming on the water quality of the adjacent
coastal creeks from Eastern China. Mar. Poll. Bull. 48:543-553.

Dawczynski C, Schubert R and Jahresis G(2007) Amino acids, fatty
acids, and dietary fibre in edible seaweed products. Food Chem.
103: 891-899.

Hodoki, Y. and T. Murakami(2006) Effects of tidal flat reclamation

on sediment quality and hypoxia in Isahaya Bay. Mar. Freshw.
Ecosyst. 16:555-597.

Hwang, E. S., K. N. Ki and H. Y. Chung(2013) Proximate
Composition, Amino Acid, Mineral, and Heavy Metal Content
of Dried Laver. Prev Nutr. Food Sci. 18(2):139-144.

Jung, S. M., S. G.Kang, K. T. Kim, H. J. Lee, A. R. Kim and H. W.
Shin(2015) Analysis of proximate composition, minerals and
amino acid content of a red alga Pyropia dentata based on culti-
vation sites. Korean J. Environ. Ecol. 28(5):1-6.

Katano, T., K. Yoshino and T. Matsubara (2012) Wax and wane of
Chattonella (Raphidophyceae) bloom with special reference to
competition between Skeletonema (Bacillariophyceae) in the
Ariake Sea, Japan. J. Oceanogr. 68:497-507.

Kim, K. H. and C.S. Kim(1982) Studies on the manufacture of
Underia pinnatifida laver and it's physicochemical properties
I . Histochemical properties. Korean J. Food Sci. Technol,
14:336-341. (in Korean with English abstract)

Kim, K. W., J. H. Hwang, M. J. Oh, M. Y. Kim, M. R. Choi and W.
M. Park(2014) Studies on the major nutritional components of
commercial dried lavers (Porphyra yezoensis) cultivated in
Korea. Korean. J. Food. Preserv. 21(5):702-709. (in Korean
with English abstract)

Kim S.J., J.S.Mon, S.G. Kang and S.T. Jung(2003) Extraction of
Prphyran from decolored Laver. Korean J. Food Sci. Technol.
35(6): 1017-1021.(in Korean with English abstract)



obu|iAb §HF u]aL 103

Lee, K. H.,, S. H. Song and I. H. Jeong(1987) Quailty changes of
dried lavers during processing and storage.

Noda, H. and Y. Horiguchi(1975) Studies on the Flavor Substances
of 'Nori', the Dried Laver Porphyra tenera-1 Dimethyl Sulfide
and Dimethyl-B-propiothetin. B. Jpn. Soc. Sci. Fish. 41(4):
481-486.

MOF(2014) Seawater quality. Ministry of Maritime Affairs and
Fisheries. Korean J. Fish. Aquat. Sci. 20(5):408-418. (in
Korean with English abstract)

Mok, J. S., T.S. Lee, K. T. Son, K. C. Song, J. Y. Kwon, K. J. Lee
and J. H. Kim(2011) Proximate Composition and Mineral
Content of Laver Porphyra yezoensis from the Korean Coast.
Kor. J. Fish Aquat. Sci. 44(5):554-559. (in Korean with English
abstract)

Park C.K, C.H Park and J.N Park.(2001) Extractive nitrogenous
constituents and their monthly variation of fresh laver
Porphyra yezoensis. Food Sci. Biotechnol. 10:364-374.

Ren, Y., S. Dong, X. Wang, F. Wang, X. Tian and Q. Gao(2013)

Preliminary study on ecological characteristics of one plastic
artificial substrate in sea cucumber Apostichopus japonicus
(Selenka) culture pond. Marine Sciences 1:005

Ruiz-Capillas C and Moral A.(2001) Changes in free amino acids
during chilled storage of hake (Merluccius merluccius L.) in
controlled atmospheres and their use as a quality control index.
Eur. Food. Res. Technol. 212:302-307.

Shin, D.M, S.R An, S.K In and J.G Ko0o0(2013) Seasonal Variation
in the Dietary Fiber, Amino Acid and Fatty Acid Contents of
Porphyra yezoensis, Kor. J. Fish Aquat. Sci. 46(4):337-342.(in
Korean with English abstract)

Shpigel M., Ragg N.L.,Lupatsch I. and A. Neori (1999) Protein
content determines the nutritional value of the seaweed Ulva
Lactuca L for the Abalone haliotis tuberculata L. and H. Discus
Hannai Ino. J. Shellfish Res. 18(1): 227-233.

Zhang Q, LiN, Liu X, Zhao Z, Li Z and Xu Z. (2004) The structure
of a sulfated galactan from porphyra haitanensis and its in vivo
antioxidant activity. Carbohyd. Res. 339:105-111.





