J. Mar. Biosci. Biotechnol. 2020, p. 66 - 74

Vol. 12, No. 1 [Research Paper]

https://doi.org/10.15433/ksmb.2020.12.1.066

SXMF CIJIE T HO=E
Advancement

ISSN 2383—-5400 (Online)

SH EOaI3342] Uy M A2

of Mass Purification of Porphyra 334 from

Porphyra yezoensis by Applying Direct Current

BT, OIBE?, MR, o1&, AX|P, HENHC,

Sung Joo Jang', Jeong Hun Lee?, Hyo Hyun Seo®, Sak Lee?, Jiyeon Kim®, Doyoun Kim®, Sang Hyun

Bayor”

Moh”*

‘ﬂ}%k GouFo] Lol eyl QFEjeo] ] Aty 913, 21990, kil
A, gl @ ol Tl A ehElolo] ] AFtA, 91FH, 21990, thEH =
3’*“0%7«1 EHRo] Qo =Tyl QEEJel o]y A4, 1A, 21990, tHERIS

e, e } ol Qo] Erials okE]of o] 4 ?i‘r"i, 1A, 21990, dighwl=
5*4°‘°ﬂ+°l ERo] @ ol =Tyl X QEE]of o] A4, 13, 21990, THEIS
"*40“’4 e, Eh?ﬁ}ff“’ﬂ 79 ofefrlol e AT, i, 34114, thERl=

SEOIAY, Bpfol .ol 2

ey QrEldo] A AP, <1, 21990, U at

=

]"2'3""5'7Anti-aging Research Institute, BIO—FD&C Co., Ltd, Incheon 21990, Republic of Korea
Division of Therapeutics and Biotechnology, KRICT, Daejeon 34114, Republic of Korea

(Received 20 May 2020, Revised 6 June 2020, 18 June 2020, Accepted 20 June 2020)

Abstract Marine algae contain a variety of substances, such as mycosporine-like amino acids,

which can defend against UV irradiation.

Among them, Porphyra-334 derived from Porphyra

yezoensis is attracting attention as a novel active ingredient for anti-aging cosmetics because of
its excellent anti-oxidative, anti-inflammatory, and wound-healing properties through promoting
skin cell migration. In this study, a process using direct current (DC) for increasing the yield
of large-scale purification of Porphyra-334 was developed. When DC was applied to obtain
Porphyra-334 efficiently, the purification time was shortened by approximately 1/4 compared with

the process wherein DC was not applied;

Mycosporine-like amino acids
direct current (DC)
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moreover, the yield of purification was improved.
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Figure 1. The structure of several mycosporine-like amino acids (MAAs), including Porphyra 334
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Figure 2. Schematic diagram of a prep-LC system with a chamber designed to flow direct current. If the laver extract dissolved
in water is put in a chamber and a direct current is applied, the negative charge in the aqueous solution moves to the (+)
side. In the diagram, the black dots in the chamber are Porphyra 334. And, from the separated solution, the Porphyra 334

is purified using prep-LC.
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Table 1. Instrumental condition for purification of Porphyra 334
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Figure 3. Comparison of HPLC chromatograms (detecting at
UV 210 nm) of the extracts before and after separation with
direct current. Diagram a. is a chromatogram of the
unseparated solution and diagram b. is a chromatogram of
the solution separated with a direct current. In an unseparated
solution, the peak area of Porphyra 334 was 2.11x10°, but
it increased to 9.12x10° in the separated solution through DC.
And %Area increased from 12.61 % to 54.15 %.
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Figure 4. Comparison of HPLC chromatograms (detecting at
UV 330 nm) of the extracts before and after separation with
direct current. Diagram a. is a chromatogram of the
unseparated solution and diagram b. is a chromatogram of
the solution separated with a direct current. In an unseparated
solution, the peak area of Porphyra 334 was 1.95x107, but
it increased to 7.22x107 in the separated solution through
DC. And %Area increased from 79.81 % to 98.02 %.
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Figure 5. Mass spectrums of the Porphyra 334 fractions of
the extracts before and after separation with direct current
(a. before separation, b. after separation with direct current).
Molecular weight ion of [M+H]+ 347 was identified for both
separated and unseparated samples through direct current.
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Table 2. Analysis condition of Porphyra 334 using HPLC
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Figure 6. Chromatogram of the purified Porphyra 334 through
direct current and prep LC-system. The purity of the Porphyra
334 was 99.63 %.

(d, 6H, J = 17.5 Hz), ¢ 2.70 (d, 4H, J = 17.5 Hz),
J 2776 (d, 4H, J = 17.5 Hz), J 2.81 (d, 6H, J =
17.5 Hz), & 3.47 (s, 7TH), J 3.59 (s, 8H), J 4.19
(d, 9H, J = 6.3 Hz), J 434 (d, 11H, J = 3.5 Hz),
& 437 (dd, 13H, J = 6.3 Hz, 3.5 Hz), °C NMR (175
MHz, D,0) ¢ 19.0(q), J 32.8(t), J 33.1(t), J
44.8(t), & 59.4(q), J 62.1(d) & 67.3(t), & 67.5(d),
J 71.0(s), J 126.1(s), & 160.2(s), & 161.6(s), &
172.4(s), & 173.0(s)).

°lg B3l AFHFE 7ot 8
233471 EEjge B8 289 A4S prep-LC
AAE AN =ste] AATE 7Hsd A
olgA AAH B 1=
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Instrument HPLC System (Waters 1525 1 pump)
Column Shim-pack GIS C18 (4.6 x 250 mm, 5 xm, Shimadzu, Japan)
Detector Photo Diode Array Detector (330 nm)

Mobile Phase A :
Mobile Phase B :

Mobile Phase

0.1% Trifluoroacetic acid in water

0.1% Trifluoroacetic acid in acetonitrile

Flow 1 mL/min
Injection volume 20 L
Time (min) Mobile Phase A (%) Mobile Phase B (%)
0 100 0
Gradient
5 100 0
55 75 25

71
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Porphyra-334

Position HO (o]
6H mult., (JHz) 6C mult. -
1 160.2s
2 126.1s
3 161.6s
4 2.76d (17.5), 2.70d (17.5) 32.8t
5 71.0s
6 2.81d (17.5), 2.68d (17.5) 33.1t
7 3.47s 67.3t
8 3.59s 59.4q
9 4.19d (6.3) 44 8t 910 -CH
10 172 4s
11 4.34d (3.5) 62.1d o
12 173.0s
13 4.37dd (6.3, 3.5) 67.5d Porphyra 334
14 1.16d (6.3) 19.0q

Figure 7. Identification of Porphyra 334 structure by NMR spectroscopy. 1H and 13C NMR spectroscopic data to confirm
the structure of the purified P334. The sample was dissolved in D20 with tetramethylsilane as an internal standard and measured
at 700 and 175 MHz. The positions of carbons matched with each chemical shift (0 H and ¢ C).

Table 3. Instrumental condition for identification of Porphyra 334 on mass spectroscopy

Instrument AB SCIEX 3200 QTRAP MS/MS
Mode Syringe Infusion Mode
Ionization ESI positive
Curtain Gas(CUR) 10 psi
Ion Spray Voltage 5500 V
Turbo Heater Temperature 550 C
Nebulizing Gas(GS1) 55 psi
Heated Gas(GS2) 45 psi
Declustering Potential(DP) 50 V
o R of AAHES o= aAE AT AAE B AT
AM ARAF A7HE Bl 25 g0 E3)e}334E 4
AFEde] AFAFE A7t ZH=3345 As7] A8 BAE LC 7HsE 40 cycle S E
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T Ag Al vls] M7 $ £39]213349] %3] aHH EIE3345 2F 0.6 g& A= THTE o= HPLC
HI7F S718He &8 d a3 Ao] o 40 7hF 718 2 SIS A R{AF vt Fo] gamF o] A{AF
[e]
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