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Isolation and Identification of Chlorella sp. CMS-1 and the Chemical Com})osition of Its Hot Water
Extract. Jae-Young Cha', Jung-Wook Kim, Bo-Kyung Park, Hyun-Jin Jin’, Sung-Young Kim’ and
Young-Su Cho*. Department c;f Biotechnology, Dong-A University, 'Alcoholic Beverage Research Institute,
Daesun Distilling Co. Ltd. and *Chlmansa Co. Ltd, *Dep. of Food Science, Andong Science College - Chlorella
sp. CMS-1 strain was isolated from the outdoors cultivation pools in Culmansa Co., Ltd. This strain
was found to be a rounded type of 3 um. Phylogenetic analysis by the 185 rRNA sequencing using
isolated strain is most similar to Chlorella sp. IFRPD 1018 gene at the level of nucleotide sequence identity
at 99%. Accordingly, the isolated Chlorella strain was named as Chlorella sp. CMS-1 based on its morpho-
logical and phylogenetic properties. The concentrations of crude protein and fat were 59% and 0.01%,
respectively. Major compositional amino acids (mg%) were glutamic acid 6.21, alanine 5.76, aspartic
acid 5.44%, glycine 4.29%, and threonine 3.09% and major free amino acids (mg%) were y-aminobutyric
acid (GABA) 7.13%, L-alanine 1.44%, L-glutamic acid 0.90, L-leucine 0.26% and L-glycine 0.20%. The
concentrations of major minerals were P 2.25%, K 2.25%, Na 1.09%, Mg 0.63%, and Ca 0.28%.

Key words : Chlorella sp. CMS-1, amino acid, minerals, y-aminobutyric acid (GABA)
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Dryer, lIshin Lab, Korea)& o] &3l @5FEE Ax B¢
S dol 49 AEZ AT

S22 Yol 55 3 &

22det F&=29 N

224e 25 B AR a0 d 3 2400 B
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1030 Analyzer, Sweden) B ZAWEA 7](Tecator, Soxtec
System 1046, Sweden)E ©]&3to Z+7t S ZA A
248 FEFE9 77122 ICP (Inductively Coupled
Plasma Spectrometer, Perkin Elmer Optima 4300V ICP-OE,
USA)Z o] &3} Ca, P, K, Na, Mg, Fe®] F-7]2-2 £43
Aok FEAY FEE 74 B fe opr e ot
74884 7](Sykam, amino acid analyzer 5433, Germany)&
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TTAGCCATGCATGT CTAAGT ATAAACTGCTTTATACTGTGAAACTGCGAATGGCTCATTAAATCAGTTATAGTTTATTTGA
TGGETACCTACTACTCGGATACCCGTAGTAAATCTAGAGCTAATACGTGCGTAAATCCCGACTTCTGGAAGGGACGTATT
TATTAGATAAAAGGCCGACCGGGCTCTGCCCGACTCGCGGTGAATCATGATAACTTCACGAATCGCATGGCCTTGCGC
CGGCGATGTTTCATTCAAATTTICTGCCCTATCAACTTTCGATGGTAGGATAGAGGCCTACCATGGTGGTAACGGGTGAC
GGAGGATTAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAMCGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAL
ATTACCCAATCCTGACACAGGGAGGTAGTGACAATAAATAAC AATACTGGGCCTTTICAGGTCTGETAATT GGAATGAG
TACAATCTAAACCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATA
GCGTATATITAAGTTGCTGCAGTT AAAAAGCTCGTAGT TGGATTTCGGGETGGGECCTGCCGGTCCGCCGTTITCGGTGT
GCACTGGCAGGGCCCACCTTIGTTGCCGGGGACGGGCTCCTGGGCTTCACTGTCCGGGACTCGGAGTCGGCGCTGTT
ACTTTGAGTAAATTAGAGTGTTCAAAGCAGGCCTACGCTCTGAATACATTAGCATGGAATAACACGATAGGACTCTGGC
CTATCCTGTTGGTCTGTAGGACCGGAGT AATGATTAAGAGGGACAGTCGGGGGCATTCGTATTTCATTGTCAGAGGTG
AAMTTCTTGGATTTATGAAAGACGAACTACTGCGARAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGG
GGGCTCGAAGACGATTAGATACCGT CCTAGTCTCAACCATAAACGATGCCGACTAGGGATCGGCGGATGTTTCTTCGA
TGACTCCGCCGGCACCTTATGAGAAATCAAAGTTTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAG
GAATTGACGGAAGGGCACCACCAGGCGTGEAGCCTGCGGCTTAATTITGACTCAACACGGGAALACTTACCAGGTCCA
GACATAGTGAGGATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGEG
TTGCCTTGTCAGGTTGATTCCGGTAACGAACGAGACCTCAGCCTGCTAAATAGTCACGGTTGGCTCGCCAGCCGGCG
GACTTCTTAGAGGGACTATTGGCGACTAGCCAATGGAAGCATGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCT
GGGCCGCACGCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGUCGAGAGGCCCGGGTAATCTTTGAAACTGC
ATCGTGATGGGGATAGATTATTGC AATTATTAATCTTCAAC GAGGAATGCCTAGT AAGC GCAAGTCATCAGCTTGCGTT
GATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCG
ACCGGGGGECEGTCTCCGCTCTCGECCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGAAGAGAAGT CGAGCAG

Fig. 1. Chlorella sp. CMS-1 genomic DNA 185 rRNA sequencing.



? & Chilorella sorokiniana 135 rRNA gene, strain Prag A14
< Chlorella sp. JL 2-2 185 ribosomal RNA gene, parfial sequence
& Chlorella sp. AN 1/12- 14 185 ribosomal RNA gene, parfial sequence
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3 3 Chlorella sp. MDL4 3 185 ribosomal RNA gene, partial sequence

o’ Q

& micracfinium pusillum 185 ribosomal RNA gene, partial sequence

@ < Micractinium pusillum partial 155 rRNA gene, strain CCAP 24817

& Chlorella sp. Pic 921 P- 1w 185 ribosomal RNA gene

@ micractinium sp. SAG 72.80 185 ribosomal RNA gene, parfial sequence

Py & Micractinium pusillum strain SAG 13.81 185 ribosomal RMA gene, parfial sequence
% micractinium pusillum partial 185 rRNA gene, shain CCAP 2454
G TSI B 3 - 2R
9 T micractinium pusillum partial 185 rRNA gene, shain CCAP 2485
ke < micractinium pusillum partial 185 rRNA gene, strain CCAP 2486

P

2 micracfinium pusillum shain SAG 48.93 185 ribosomal RMA gene, parfial sequence

o Didymogenes anomala 185 ribosomal RNA gene, parfial sequence
© Chlorella sp. JL 244 185 ribosomal RNA gene, parfial sequendce
2 Chlorellasp. JL 2- 5 185 ribosomal RMA gene, parfial sequence
© Chlorella sp. (Esh) gene for ribosomal RNA, small subunit
IS < Chlorella sp. (HuT) gene for ibosomal RNA, small subunit
0 Dictyosphagrium pulchellum 185 ribosomal RMA gene, parfial sequence

© Chlorella sp. ( Ssh) gene for ibosomal RNA, small subunit
@ Chlorella sorokiniana 185 rRNA gene, shain SAG 211-8k
% Chlorella vulgaris gene for 185 rRNA, parfial sequence
= Chlorella sorokiniana gene for 185 rRNA, parfial sequence

o Chiorella sp. YEL 185 nbosomal RMA gene, partial sequence
@Chlorella sp. IFRPD 1018 gems 1or 185 rRNA, ITS1, 5.85 rRNA, ITS2, parfial and complete sequence

@ Chlorellasp. IFRPD 10 e RNA IT51, 5.85 rRNA I 52 parfial and complete sequence
Icl154334

7 Chiorella sorokiniana 185 I'RNA gene, siru'n UTEX 2805

Fig. 2. Blast tree based on 185 rRNA primer sequences.

] WD 7.6mm

SEI 50kV  X3,500 Tum

Fig. 3. Scanning electron microscopic observation of Chlorella sp. CMS-1. Scale bar: 1 pm.
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Table 1. Concentrations of crude protein and lipid of Chlorella
sp. CMS-1 hot water extract

Compositions % per 100g dry weight (n=3)
Crude protein 59.21+0.62
Crude lipid 0.01£0.02

BAE A3}, K 252%, P 2.25%, Na 1.09%, Mg 0.63%, Ca
0.28%, Fe 0.03% w22 95 o] $AATHTable 2). Chlorella
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Table 2. Concentrations of mineral of Chlorella sp. CMS-1 hot
water extract

Table 4. Concentrations of free amino acid of Chlorella sp.
CMS-1 hot water extract

Minerals % per 100g dry weight (n=3) Free amino acids % per 100g dry weight
Ca 0.28+0.00 L-Aspartic acid 0.084
P 2.25+0.01 L-Threonine 0.180
K 2.52+0.01 L-Serine 0.097
Na 1.09+0.03 L-Glutamic acid 0.895
Mg 0.63£0.01 L-Glycine 0.195
Fe 0.03+0.00 L-Alanine 1.436
L-Valine 0.193
Foz 2494 AW F47h AAHT, Fo A A [henonne v
-Isoleucine .
3 AN E 545 FIAT= Z&o] A 27 & L-Letcine 0262
& ST skt L-Tyrosine 0.141
L-Phenylalanine 0.157
M 4l 23] olo|c A =AM y-Aminobutyric acid 7.134
L-Lysine 0.160
Zzdg g2 2220 A olr|=ALS BA3 Ax Y
=2ds 5 F22 T4 o o 1-Methyl-L-Histidine 0.059
glutamic acid 6.21%, alanine 5.76%, aspartic acid 5.44% <=
o Z wo] g 9 %E}(Table 3). Chlorella vulgaris o &= o s o .o
74 obuxAbo] 469% BFHGE o] Y, ofmAt AL AR Ao 2 By U] ¢4, fEotv et F 3392
- v = Z NN S&aT ToOo =L Ao
glutamic acid 14.35%, alanine 11.47%, aspartic acid 10.14%, s W, e astk B, S4 e S sEe T N
leucine 98% <0z wWo] 3§ 5101 9)]\%]\1—/]_[13] w3 ?:_}E%;d y-am lnobutyrlc acid (GABA)/] ?‘f:,-%%ko] A % ] %—ﬂ
o=

Chlorella vulgaris A& FEE T4 ofv]=4ke 453%
=0l a1, glutamic acid 14.30%, alanine 11.43%, as-
partic acid 10.40%, leucine 10.08% 2.2 §-f5 o] o] &
A9 AT} A 2RE Helow, FEdeyt gl ®
HHoE v FEstrhal StATH13]. E3 SEede
4= ofm) =4kl isoleucine, leucine, lysine, phenylalanine,
tyrosine, valineo] FA] o}r|:=it 249 36% 5 st S
o] &7 opvAit ARG Hol rHo o, me-
thionine?} tyrosines A 9]¢k ofw] =it 2AJo] AT} A<

Table 3. Concentrations of compositional amino acid of Chlorella
sp. CMS-1 hot water extract

Compositional amino acids % per 100g dry weight

Aspartic acid 5.44
Threonine 3.09
Serine 243
Glutamic acid 6.21
Proline 2.28
Glycine 4.09
Alanine 5.76
Valine 3.04
Isoleucine 1.87
Leucine 3.07
Tyrosine 2.05
Phenylalanine 218
Histidine 1.17
Lysine 242
Arginine 2.28
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