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Presence of the Near 358 nm UV-Absorbing Substances
in Red Algae

Isami Tsusino**, Kazuo YABE*** and Masatoshi SARURAT**

Abstract

Our interest in preparing the characteristic UV-absorbing substances from
red algae led us to reinvestigate the condition of extraction. The extracts with
perchloric acid and with aquous ethanol or water, although all of them exhibited
characteristic absorption maximum between 320 to 340 nm, absorption
maxima of the former extract was slightly shifted to the shorter wave length
region compared with those of the latter two extracts. In addition, in some red
algae the ethanolic or aqueous extracts exhibited a shoulder near 360 nm, but
this shoulder caused to disappear when extracted with perchloric acid.

Besides X and Y compounds which had been reported previously, new two
components Z; (Anax 358 nm) and Z; (Anax 355-357 nm) were detected on paper
chromatograms of aquous ethanolic extracts. Z, was converted to X; (Amax 320
nm) with the treatment of diluted hydrochloric acid.
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Table 1.

Taxonomic position of tested algae

Order Family Genus

Species

Bangiales
Bangiaceae
Bangia
Nemaliales
Helminthocladiaceae
Nemalion
Gelidiales
Gelidiaceae
Gelidium
Pterocladia
Cryptonemiales
Dumontiaceae
Neodilsea
Corallinaceae
Corallina
Grateloupiaceae
Grateloupia

Pachymeniopsis
Carpopertis
Endocladiaceae
Glotopeltis
Tichocarpaceae
Tichocarpus
Gigartinales
Nemastomaceae
Schizymenia
Gigartinaceae
Gigartina
Rhodoglossum
Chondrus

Rhodymeniales
Rhodymeniaceae
Rhodymenia
Champiaceae
Lomentaria

Ceramiales
Ceramiaceae
Ptilota

Ceramium

Rhodomelaceae
Polysiphonia
Chondria
Laurencia
Symphocladia
Rhodomela

Odonthalia

B. fusco-purpurea

N. vermiculare

. amansti
. tenuis

R

. yendoana
. pilulifera
. filicina
livida
turuturu
. yendot

affinis

Sfurucata

N @ ANeRR O =

. crinttus

dubyi

. pacifica

. japonicum
yendoi

sp.

QaARR

b

. palmata

catenata
. hakodatensis

S

. pectinata

. pectinata f. litoralis
kondos

boydenii

Japonica
crassicaulis
sp.

. latiuscula
larix
subfusca

. corymbifera
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® B 7 %
BUH: EAER TR 1ALHE 32 2 7o (Table 1),

WA % REEGONLEPEKEL, HEPREEOx 2/ - (Fhidxg 7—N) 2MA
BBERIELT= & 7 —~b-k (1:1) 1227 —v-k (1:1) 2z, KATRsEFF 4 U1,
AEI2id 109% BERBRTHHT 3581, REO 10~20 FoMmBH 2 A C ARy r 4 X
UTso BibHRIZ A — FUGREEOTEE (4°C,12,000rpm, 204)) U, EFOWTEARIRZ <2

MV RRIEL 12,

R=N=a2 57 4—: BLOBR
DLEERRBE 40°C UTFCHEE v5v7 &
| U 2% 7 — v eiii TERL RS2 RS,
U R WS X 2 7 — VAER L Y DAL
T2 AZ 7 —NVAEERO S 5 v L 2KICHER
L, BEURBEED S —VIRIZRY, K
Brgl Tt x~—2sa<s 57,4, -0
= Sl U A

BEARELLTAY Furss —-Kk (8:
2, V/V) 2w, REREE No. 50 it k3. bk
AESEBRBEITS - It Z Sy OHEEBRLE
MO ru~bs 57~ OBERBERIELT
iz, 7%/~ -EE-K (6:2:3, V/V) 28
Wiz,

ru< by S5 atbicks i) BAEERARIN
PROBBTII TEORE 2FERL 12,

1. THR FL-20E 5> 7 + UVD-25 7.4

RELATIVE INTENSITY
.

250 300 350 400 i
(Nm) 2. TR FL-15BLB-330 5> 7 + UVD-
WAVE LENGTH
Fig. 1. Optical properties of light sources 2% 745~

used for the detection of the UV- 3. TR FL-10BLB-360 537 + UVD-
absorbing compounds on paper chro- 26 74—, TIRTHRERIGEREL
matograms. (EEER)

1. — FL-20E+UV D-25 1, 2 DHEFUREE LT X, Y RAORHIK,

2. ---- FL-15 BLB-330+UV D-25

3. —— FL-10 BLB-360+UV D-25 212313 2, Y BROBMIHERL 12

4, —.—. GL-15+UV D-25 LB DRRO = 2 ¥ — k% Fig. 11

CRU T

BELIra< b5 aREEP T BRI h EERRTHER I3 RERCEI DU TR
Uiz,

BREER

Table 1 RU oA B OEERBMEBIO TN & DIENCEEL 12 X 572 320~330nm 4K
O3B PRTY, =/ —~vI K THHT 3 SEBEOREEIC L b Br 305, ZORIE—
RWETEERERCYI7MT3, ILRDIABOHE (AN, THARXFX F VY, IV I/<4, X
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B: Rhodymenia palmata and

A: Rhodoglossum japonicum,

Fig. 2. UV.absorption spectra of

— -—- in perchloric acid
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Fig. 3. Paper chromatogram of red algae.
Solvent; isopropanol-water (8:2, V/V)
evelopment; ascending, multiple
Detected under light source 1
Numerals refer to Table 1

5 19 16 17 18 X 14 9 8 7 10

e
L

i
-

o

s

-
-

.

¢. 4. Paper chromatogram of red algae.
Conditions are same as Fig. 3
Detected under light source 3
Numerals refer to Table 1
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85 AIRO 358 nm FERAME

NV, FURVERY) Tld=4 7 —v3i2idAKTHBT 3 &, LEORROMIK 360nm fF5TicH
BIRINORE 27 7TH, CORNOHEEEFERBH TREEERLED 5 LT (Fig.
2A, Fig. 2B)o UThio> T 360nm FHERBRINZRTHEIRIBICILD TREES LAY LN IH
Bo DEVURY, YNNIV, FTHNFZETIE, BEOLHIELAEIO 360nm fHEORINDE L
Zwy 5 hi (Fig 20),

1:1 =& 7~ ViHH#E (Table 1 ® 5, 7, 8, 9, 10, 14, 16, 17, 18, 19 D 10 %) D —,¢—u <
P57 4 —DFER% Fig. 3 OLE 1 THH) X0 Fig. 4 OEE 3 TRH) iGRL Iz, BH#ELLT
BEELBTTY /< 2 BAEEL 72 Amax 320nm BB (X1 2Huiz,

TR, R2RFD, FNVADIu bS5 6ThoE b RiOKIYOIFy b2 Zy, THNSFY
FLVY, TV IvE, FPANERET L ReDRIVRHEy b2 Zy EEHT 5,

a2 bS5 AL DKTEHLU TR PV RHIET 5 &, Z1 it Amax 358nm, Zz i3 Amax 355~
357nm %5RTOT, WIhbAEHHIED 360nm SECRINOE 2R THEOREKTH S 5, A2
I NVERIT Zy & Ze OBBIE LSO LND, v M5 7 4 — R IISIHRIKREAT 3 £ & ASHK
3,

DD, PHNE, ATV EIRRY FVEIC 360nm EORINOFIZIZEAEED S
Nd (Fig. 20), R——su< b7 57 4 — ikl Z, OFHERMETH 53PS »TH 5,
372 Fig. 3, Fig. 4 X haph3 k5@ ~R=2FTDHiL Z; & Z, DARDPESATOIY, 20O
DAL EIL Z1 > Ze DT —E 2 BLDATH 3,

BIEEL 12k 5L EO 360nm [HERE%7T Z BRI EBEFRICHT 5 BE» S, 3bDTAR
EZHELEDNIIOT, ERKEL ITROE{LZRHEL 12,

HWAD1:1 =4 7 ~VHIHE 2 RERREL CTERICGEEL, SRy bR THEHL X~
2 VOB BRIEL 72, 360nm & 335nm OEEMEOHRRETSE, 0B: 0.78, 7H: 0.11,
11 H: 0.09 &3/ L, 360nm FHEICR 6 NITRINOEFERITHELL, »DORIERODNIE ISR
Bite 7 FU, Amax 322nm 2R TEHBIML, IR COBER~1—2ruw b TF77 4 ~
THERTHE, Zi BROPERL I ENED NI,

DX ST Zy BRI HBARRESHRCHBLEDV AL E L S1ZDT, REFIVAD 111 =
2 — ViR R 2 B2 V257 4 D, Zi 2ESUES AR THEU 2R ERML KOEBE
ST A

FNRD Zy BRI DO HEET 2 & Fig. 5 iRV I 51k, BREOBE L KIC Z, ORIBED
U, $ircie 320mm SR E~ 7 BHBRT 5, SORFHBREBY R E~—1~sa<c T 57
+ ~CRBETAE, kX EAL Ry 2FTHBIC Amax 320nm HRBERL 12 LBBD LN
3, o< XS L hBEHERTS &, Z1127 AET 49~51% HWAUL I,

DX BT Zy KB L TR T X BT 5 2 LB 1208, BIERERAT, 5 b HER 2
N3 15, CORBRERICE VEESNG, #VID Z; % IN HEERE L 40°C KKET5 &,
RREBIODTRARI MAVOBIZIZEAERTL, Z1t © Amax 358nm ORIIISEEICIHRL, Fiz
T 320nm KOABIERPRT L5125 (Fig. 6)o CORINARY bz Sy /<2 X bEIC
BR X, DXy A E—FKL, TBMERERLI——sue bS5 T4 ~BICh Xo & —F
U1z 32 u< b5 ab oL 12 Zi DERAEIZ KR T Y 2OHRMICL D Amax 297
iz BT B, b OEROEE Z) OMEERYHS Xa THH L LRBEETH 5,

FHRFLFLVY, TV IRERCTHFETS L iR, RINA<S MVEIZ Z; LEEL
Amax 355~357nm %59, rn< bS5 A LOMNER Z) X HECOTRINTE 3,

D Ze B VBICHLU TR ADYTALETCDH 5, Z1 EFBERMBL R~2a< 574~
D BIHL 77 Zo 12, 1IN M B TR & BB CRIRASY 12 & A X HKRL, 10 4iKid 320
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nm ORIUBEKRZRTOAICIITE, BBEZ5TLL 00BN ELTETHSEXLF LU ID Z i3 30
45 40°C OFIET 222 PVOBIMIR BT T%. INED Z, OERLEYIZ 7 v H VT 5 &,
Xy & FHECBIBRIIEEEC Y 7 PL, Amax 295~297nm %577,

0.8 4 0.8
—

L4 [
7 g
7
0.4 - 0.4

250 300 350 400 250 300 350 400

() (nm)
WAVE LENGTH WAVE LEMGTH
Fig. 5. Changes in UV-absorption of Z, Fig. 6. Changes in UV-absorption of ZI
fraction during the course of storage fraction in 1N-hydrochloric acid.

in room temperature.

Za DI LEDRIRE Zy ODFIGE DD THREIL TNBEDT, Z1 & Z, REEROEEDAMTH
2EBEALLEND, :

PLEDRE X DERORER, MEOLEI/BRIME & U TRFIIECREEL Z KD (Amax 358nm
1) 2EOFEEDSPS 5> & 72 5 12, OhEocha® #34 v X, 7 /54872 compound B (Amax 358 nm)
REBZLLEELD Z LRA—FILRFERKEDILEWTH S 5,

Zy RRBICXy WEBRL, 3518 Z b EPOBE 2T LYBSERASL » & 5o 12, FEE
5 3x gy 222D Y Y (Amax 333~334nm) OMREH, Xa D4 2EDRbiILEY L ORES
UL DEZBAONACERHLHICUIY, ISKEALDETY 29 7Y D amax 334nm K
U, palythine!? (X; & FE—#E) O4  7EDRH AV A= DAL IHEGER» ¢ { BF
BHL T3, ChoDLEhbBASLE, LEORRIBRNMRB AL —EDOBRENS 5 &
5rBbhz, $10Fig. 3, Fig. 4 D2 u< o5 arabh3 k5 X, YFERS L 2 5 iclko
BT bb s CEMTRINGOT, WBOERIMMEIE I, b El BRI LD
53X5Tdh53,

Xiideo 7aondx e RBEFLEYMTHH, BEOEED{LAHE L TEEL D mycosporine 119
BED 219 (imax 310nm) 5, EBSML b mycosporine-Gly?? (A\max 310nm), palythine!? (X; &
[ﬁj_‘ﬁﬁ: Amax 320 nm) BL® palythene“) (Amax 360nm) »% ﬁﬁﬁé nNTn3, palythene it 2N ﬁ
B0 X b palythine B3 L MEINTWADT, Z1 8L Zs iz d 34 i3 palythene & EEID
BETHE» LN,
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B L . KO 358 nm AERIRHE

WOhRE IHE, BESY, HECChLFE—HE LU RBENORSMEET I LR, &4
RO YO EBERORI E LU I3 RROBIINL E LB TH D,

= ¥

1. LB 2 DX AR 2 bV BBIEL 12, KRETIR = & 2 — v BRI { b ~BHESR
BRI O TR I B TEREC Y 7 FL, 320~330nm R RIBR 27577,

2. DIWOWEDAT Iz 2 7 — VTR 360nm fSECRINOE 25R4h, COHEIEHE
SRR CRIBRLED b,

3. 360mm fHTRWBINOE 2T TS (2) &, R——ru<br57,4 - X 3 & Z1 (Amax
358nm) & Z (Amax 355~357nm) O 2@AVHEEL, MHEO =~ 2 h Lk 360nm OFHBED
bhin LB b Z BRIIEET 5,

4. LA E BTREBELESYT, BOBET TABIC Anax 320nm HEOHBICENT 5,
Zy RDWTIREBLBIIC & b Xy R ERT 5 & 2RERL 12,

WROFRE 2 BB U IHOKE K EED FRBOA M, KR InBHEl RN
HH MEBOERCESHL 7.

X 3
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