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Composition of Amino Acid and Photosynthesis Pigment on Growing Season

of Pyropia dentata (Rhodophyta) in Haenam, Korea
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(Jeollanamdo Maritime & Fisheries Institute)

Abstract

To study the effects of marine environmental on thallus of Pyropia dentata (Rhodophyta), I analyzed
water temperature, salinity and water quality at the Haenam aquafarm in southern coast of Korea from
September to December, 2016. Composition of amino acid and photosynthesis pigment on growing season
of P. dentata were studied. Thallus samples were collected at the aquafarm in October and November.
Mean water temperature and salinity ranged from 23.11 to 10.93°C and 30.89 to 32.53 psu, respectively.
Dissolved total nitorgen (DTN), dissolved total phosphorus (DTP), total nitrogen (TN), total phosphorus
(TP) and chemical oxygen demand (COD) ranged from 0.108~0.282 mg/L, 0.004~0.017 mg/L, 0.164~0.399
mg/L, 0.007~0.021 mg/L and 0.900~1.500 mg/L, respectively. Concentration of DTN, DTP, TN, TP were
highest in September and were lowest in November. Proximate composition, amino acid and photosynthetic
pigment with P. dentata sampled from aquafarm in October and November were analyzed. Contents of
moisture and crude protein, crude lipid, crude ash, carbohydrate were 11.05+0.04, 34.52+0.61, 0.09+0.01,
20.034+0.18, 34.31£0.67% in October and 14.214£0.21, 27.91+1.41, 0.38+0.09, 12.18+0.28, 45.32+1.69% in
November. Photosynthetic pigment of Chl. a, PE and PC concentration of P. dentata thalli were
1.609+0.074, 7.848+3.990, 4.288+1.934 mg/g in October and 0.145+0.013, 6.081+0.393, 3.902+0.227 mg/g
in November. The pigment concentration was relatively high in October than November. Total amino acid
contents were 24,860.00+£911.76 mg/100g in October and 21,039.554+825.53 mg/100g in November. Free
amino acid contents were 2,310.52+177.93 mg/100g in October and 2,474.87+141.43 mg/100g in
November. These results show that proximate composition, photosynthetic pigment content and amino acid
content of P. dentata are affected by changes in marine environment seasonally.
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[Fig. 1] Map showing the sampling site of Pyropia
dentata aquafarm at Haenam, south sea
of Korea.
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(KMnO4)°. 2 Z743t9 1, 4& F A4 (Dissolved
Total Nitrogen, DTN), #<& % <l(Dissolved Total
Phosphorus, DTP), % & 4x(Total Nitrogen, TN), %
21 (Total TP)
analyzer(SYNCA, Bltec, Japan) o2 43}t 4=
=% diEsEe 7257471556, Yellow Spring
Instrument, USA)E ©]-&3to € 33] o] 43}t
o] HHFo 7 EAFS.

Phosphorus, Automatic ~ water

AN BAE flste] dAle A A elA
1 Agt Az F BaAste] AL
SR UHbdE #2492 A0.A.C(Association of
Official Analytical Chemists, 1980) el ule} =
105C, 6713t AxHow, Zuwzl
A 27](Flash 2000, Thermo Scientific, USA)ES ©]
gatglom, ZAWL Soxhle HOoR w4t
GrgES 100014 G, =AW, 23)E, 29
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Fol| x4k A2 0.1 g& 18 mL test tubec]
ZEstel 6N HCl 5 mLE 7hsto] ek, &gt
F 110C= setting®! heatting block®ll 24A]7F ©]%
7hrel AlZT RS Bl AlEe 50T
oA rotary evaporater® AFS A|AE F sodium
dilution buffer® 10 mL &3 th, o] & 1 mL
£ #3}Y 0.2 um membrane filter & o HA|FAH =}
F2971(S433-H, Sykam, Germany)® “g Z3}5ith.

FElolu Ak AR 1 g& I FTHF
20 mL& 7}k 30TCAlA] 130 rppm O = 1AIZE &
]F FESIith. FE0l Y AlEe
THTE AAST T lithium cirtate
buffer(0.12N, pH 2.2) 10 mLE F &3ttt A&
% sulfosalicylic acid 0.2 g& FH7}8lo] 4TA 1
AIZE A SR WA 7 Ed AlEE 02 m

membrane filterZ ©]¥}3}1l ©] S 1 mLE lithium

rotary

evaporater .

citrate buffer(0.12N, pH 2.2)¢} &35} 23t
FER AT F 1 F 1 mLe Fste] AT
2971(S430, Sykam, Germany)Z 7 Z3lSlth Fo
Akl fEjopr) Al BA 23S (Table 1)
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-/

<Table 1> Operating conditions of amino acid
auto analyzer

Amino acid Free amino acid

Instrument S433-H S430

Colum Cation separation column
LCA KO06/Na LCA KO07/Li

Column size 4.6x150 mm 4.6x150 mm

g?rllgg}gture 57-74°C 37-74C

Flow rate buffer 045 ml/min, reagent 0.25 ml/min

Buffer pH 3.45-10.85 2.90-7.95

Wavelength 440 nm and 570 nm

5. BIAMA B4

A g M4 742 Chlorophyll ai= 80% ©FAl
=o2  §FAA 663 nmelA
Phycoerythrin(PE)#}  Phycocyanin(PC)+= %+
EZA17 565 nm9t 615 nmolX FHEE
% Hwang et al.(2010) el wah AAbstSich
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2= 1190 585CE 71 2 olE w4
F5E= 99 3126 psu, 108 30.89 psu, 11¥
31.91 psu, 122 32.53 psu $iTh

FARA Az (Table 2) o YeERHSITH
DTN 9€ 0282 mgL, 102 0241 mglL, 11¢¥

0.108 mg/L, 12¥ 0.170 mg/LE FH4 0200 mg/L
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Stk DTPE 9¥ 0012 mg/L, 10¥€ 0.017 mg/L,
112 0.004 mgL, 12¢€ 0.005 mg/LZ 1 0.010
mg/LRATE TN 9¢€ 0399 mglL, 10¥ 0263
mg/L, 118 0.164 mg/L, 122 0.193 mg/L= Ft
0255 mg/Ltk. TP 9¥ 0.021 mgL, 10¥
0.019 mg/L, 11€ 0.007 mg/L, 12¥ 0.006 mg/L°.
2 ¥ 0.013 mg/L3ITE CODE 9¢ 1.500 mg/L,
102 0900 mgL, 11'¥ 1200 mgL, 122 1.000
mg/LO 2 H3 1.150 mg/L3At}.
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[Fig. 2] Change of temperature and salinity at
aquafarm of  Pyropia  dentata  from
September to December in 2016.

<Table 2> Monthly mean values of dissolved
total nitrogene(DTN), dissolved total
phosphorus(DTP), total nitrogen(TN),
total phosphorus(TP) in the surface
water on Pyropia dentata aquafarm
from September to December in

2016(mg/L)

DTN DTP ™ TP COD
September 0.282 0.012 0.399 0.021 1.500
October 0.241 0.017 0.263 0.019 0.900
November 0.108 0.004 0.164 0.007 1.200
December 0.170 0.005 0.193 0.006 1.000
Average 0.200 0.010 0.255 0.013 1.150

2 st

St EA 0] dudell wst A= (Table

3> o veEhglth slbid el #1048
11.05£0.04%14 119 1421£021%% Z7}8FAt.
Zohgo 109 34.5240.61%14 11€ 2791
£1.41%% 73T 2242 102 0.09£0.01%
oA 11¢¥ 0.38+0.09%% F7Fsk3ic) 232 10
24 20.03+0.18%°14 112 12.18+0.28%% 7FA3df
Aot BF3ES 109 343140.67%914 119
45.32+1.69%% S7}8FA Tk

<Table 3> Proximate composition of APyropia

dentata in October and November
in 2016(%)

Oct. Nov.
Moisture 11.05£0.04"”  14.21+0.21
Crude protein 34.52+0.61 27.91+1.41
Crude lipid 0.09+0.01 0.38+0.09
Crude ash 20.03+0.18 12.18+0.28
Carbohydrate 34.31+0.67 45.32+1.69

DValues are mean+SD (n=3)

lo

A A 2 A (Table 4) o W
ERiglTh Chl. @ 32 109 1.609+0.074 mg/gel
A 119 0.1454£0.013 mg/g® 743kt PEE= 10
4 7.848+3.990 mg/gellA 11¥€ 6.081£0.393 mg/g
2 743tk PCE 10¥ 4.288+1.934 mg/goll A
112 3.902+0.227 mg/g® A&t}

<Table 4> Content of Chlorophyll & Phycoerythrin,
Phycocyanin of Pyropia dentatAmg/g)

October November

Chlorophyll a(Chl. @) 1.609+£0.074"  0.145+0.013
Phycoerythrin(PE) ~ 7.848+3.990 6.081+0.393
Phycocyanin(PC) 4.288+1.934 3.902+0.227
DValues are meantSD (n=3)
4. olo| At

7 AA] 2l Fopr Ak kS (Table 5)
of  EIRch  Fohvlwal  gFe 109
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24,860.00 mg/100g, 114 21,039.55 mg/100g®] 31T},

<Table 6> Free amino acid contents of Pyropia
dentata in October

1089 Fo  Fopu|wAl S alanine and November,
. . 2016(mg/100g)
(3,730.91 mg/100g)°] 7} ki1, glutamic acid
(3,098.17 mg/100g)°] SO Wekon aspartic Amino acid October November
acid(2,570.47 mg/100g), leucine(1,921.68 mg/100g), .- hosphoserine 16.96£1.57) 2568160
. , Taurine 7107844120  811.94+38.29
glycine(1,564.50 mg/100g), valine(1,542.52 mg/ Aspartic acid 254419 34 348041 65
100g) oIttt 118 F2 Fohxit @S Threonine 15.77+1.34 31.09+1.86
alanine(3,079.30 mg/100g)°] 7F Bk, glutamic Serine 8.86+1.59 12.55+0.87
aCld(2,55382 mg/loog)o] E]"%_O_E %—%—3@7 Asparagine 62.31+3.33 106.46+4.36
aspartic  acid(2,200.56 mg/100g), leucine(1,612.57 Sﬁi‘:‘c acid 2?2831?194295 ?;8()?32;756
mg/100g),  glycine(1,403.30  mg/100g),  valine Glycine 20174222 12.47+0 82
(1,334.38 mg/100g) ot} o= 652 10€3 Alanine 1,007.98:7542  966.05+59.11
119 FTolu|yAbo] A Folw]| -4 63.89% 2 Valine 13.83+1.18 29.74+1.94
63.82%2 x5} Methionine 4.39+0.48 3.9840.32
Cysthathionine 13.97+2.64 2.94+0.51
<Table 5> Total amino acid contents of Ayropia Isoleucine 7.39£1.38 16.02+0.88
dentata in October and November, Leucine 24.26+3.35 31.85+1.73
2016(mg/1009) Tyrosine 7.3620.82 11.89:1.46
Amino acid _October November Pher‘lylalanim? . 7.27+0.97 9.93+0.47
Aspartic acid  2,570.47+84.96"  2,200.56+77.41 yamino-nbutyric acd | 13.42:0.97 7:49+0.22
Threonine  1,391.81£37.74  1,233.31+46.41 Histidine 2.10+0.28 3:56+0.16
Serine 1354.66£3480  1,127.77+41.58 Omitine 1.86+0.35 2:65+0.64
Glutamic acid ~ 3,098.174112.77  2,553.82+109.34 Lysine 4.63+1.17 3.85+0.43
Proline 1,114.98+50.78 971.54+16.61 Ethanolamine 3.39£0.61 1.64+0.08
Glycine 1,564.50+34.13 1,403.30+49.99 Arginine 18.2043.97 14.43+0.89
Alanine 3,730.91+124.85 3,079.30+123.95 Total 231052417793 247487414143
Cystine 129.10+10.97 174.28+28.62 valucs are meansSD (123)
Valine 1,542.52+79.24 1,334.38477.10
Methionine 454.40+32.71 296.86+32.34 o o R
Isoleucine  962.18+48.41 780.02441.78 @ 2310.52 mg/100g, 119 247487 mg/100g°] %]
Leucine 1,921.68469.14  1,612.57+76.84 ok 1089 o)At S-S alanine(1,007.98
Tyrosine 747.35+26.31 651.88+37.82 mg/100g)°] 7} WS, taurine(710.78 mg/100g)
Phenylalanine ~ 972.19+31.82 843.19+£33.47 o] fgo® wWow glutamic acid(252.39
iﬁSt‘idine ?373';2;187':154 ?Sliggizﬁiés% mg/100g)3}  Proline(67.80 mg/100g), Asparagine
ysine ,332. . , 144, . - o o -
Arginine  145457473.02  1243.36£90.67 (jj'jl mg/100g) welsic 118 #2) O}D]ii?ﬁ
Total 24.860.00:911.76  21,039.55+825.53 d&  alanine(966.05 mg/100g)°] 7MWk
taurine(811.94 mg/100g)°] Tho & w3kow,

YValues are meantSD (n=3)

o AA

44

frelob i

6 ol WERgith A frelobr At

Fere

T

A 8hEES (Table

10

glutamic acid(318.85 mg/100g), aspartic acid(34.80
mg/100g), leucine(31.85 mg/100g) oISt} ©l&
5% 109 19 obvl=ite] #A felobr)

- 1252 -



o ‘ﬂ@s}ﬂ] d&S FUhHong et al, 1987;
Kwon et al., 2013). & A2 Slult]=3] k2o
% A BAZANN F2E A&How A7

+=d H]s, DTN, DTP, TN, TP %ﬁ 9°“} 10¢
of Z7kettb7b 1180l 743 ot
7}skey. wblE  CoD %k~ 9¢ OW 1029

129l oA 3t

Aasterh 11l 7k
e and {Table 2) ).

st AeS HSUK(Fig. 2]

1€ =4} ]H DTNo©] oﬂo]:oﬂ%_ = ].zl uJ—o] 71—

A38FE 3, TN, TP, DTP <0 & ZhAste] A4 A

ol d ARy 9 g2 gaE Bt Aa

of o A A AFEA A WA FH
X

dolo2 BuHEI 9l=dl(Yoon, 2014; Hong et

al., 1987; Tada et al, 2010; Kwon et al., 2013),

AARE 20169 11~122 3t 7 kA A
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ZAF A, kA 271(118)A o7 le( a3
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TollA 1183 o)d 395 HlaeA L BE o
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3, ZAS Ui glutamic acid FHS 1S
Ao 2 e 18 Park et al.(2001)> BAF
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