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Acid Extraction and Column Chromatography of

Pectic Substances from Laver, Porphyra tenera
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In the previous paper, the authors tried to fractionate the pectic substances from
laver, Porphyra tenera, into three fractions (water—soluble, sodium hexametaphosphate—
soluble, and hydrochloric acid—soluble). But, in this paper, the extraction of the whole
pectic substances in a lot was done under acidic condition (Scheme 1). It was found
that the amount of the pectic substances prepared according to Scheme 1 was 2.18 mg
(galacturonic acid eq.)/g fresh matter.

The pectic substances from laver was, then, submitted to gel filtration on a column
of Sephadex G—200. But, the filtration was not successful (Fig. 1). On the other
hand, column chromatography on DEAE—cellulose (DE52) proved to be effective. It
gave four peaks clearly (Fig. 2).
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Scheme | The preparation of pectic substances from Porphyra tenera.

P. tenera, 8 g (frozen and ground under liquid N;)

Add 160 ml 70 % EtOH, heat for 30 min in a water bath at 50 C with stirring,
and centrifuge at 11,000 rpm for 10 min.

Repeat the same procedure until Molisch reaction for supernatant become negative.

Residue

Residue

Residue

Supernatant
Add 80 ml abs. EtOH, and centrifuge.
Repeat the same procedure once more.

Supernatant
Add 80 ml Et.0, and centrifuge.

Supernatant

Stand overnight at room temperature.

Add 40 ml disted. water, and homogenize by 20 up—and—down shocks with a
teflon homogenizer. The suspension is poured into a flask.

Wash the homogenizer with water. Add the washing to the suspension.

Adjust pH of the suspension to 2.8 — 3.0 with dil. HC1, heat for 90 min in a
water bath at 65 — 68 C with stirring, and centrifuge.

Repeat the extraction procedure at pH 2.8 — 3.0 once more.

Wash with hot water, and centrifuge. Add the washing to the extract, and filter.

Filtrate

Residue
Adjust pH to 4.0, and concentrate to about one tenth in volume at 65 TC.
Add EtOH to 70 % concentration, and stand overnight. Centrifuge.

Ppt. Supernatant
Wash with 70 % EtOH, and centrifuge.
Repeat the same washing procedure once more.
Ppt. Was}l'ning
Add a small amount of water so as to dissolve the ppt., and freeze—dry.
Add a small amount of water, and heat at 65 — 68 C so as to dissolve the
dried matter.
Cool in a ice—water bath, and then centrifuge.
Wash with cold water, and centrifuge. Add the washing to supernatant.
|
Supernatant Ppt.
Filter with a ’Toyo’’ glass fiber filter paper GA 100.
—
Filtrate Residue

.

Freeze—dry.

Pectic substances



BERSEEHRFEE $H355 (1984)

AR

6. 71/ —IERBEICESERDOAE?
BEAEURBHE2MIZ3% 7 2/ — VKR 0.5m Z#BA L, KWV CIEMEESnl Z3E L2 1200
ZEBLIEMLICSHEKEL 72 ZD%, GKBTHEIL 485nm 1IZ2H1T AGE 2 HE L 72,

7. AN =)L - FREICKZIOCBOER?

AR 2 me 120 15N RERILF M U Y LA I me A ZRM L CISHMIMEL 727%, 201wl
LD 0.1%H NN =)0 - TIUT— VAR 0.5 N2 720 RVTEBRREE 6 me 2 31X < I
2 THRAL, FBITH30SRIMEL 72 520nm 121 3BEE ZRIE L 2o REHII S T 7 v
O Y8 (CeHiO; - H:O, $HLFEMK.K.8) #HNTHERMLE,

BRBIUVEE

Scheme 1 37 F Y HABEMEIIEWTHE T IINES O HIEY 283 L TEESDHMIC
BIEIED LS FEERT LD THS, §4bbpH #2.8—=3.012L THEMET A2 & %
2EICHES L, RIVFVERIFEAETRTHHMB AN, LAL, ZOMEHEL2S TV
—WIEBIZEDBSNZL DI, BEAKICERL TERICKEBT 3 L ERROFEWEEL, %
BDOAZ Lo N TTT7 4 DEELLE STy 2D, WBAKRITERL 2L DERKTHEL,
FEMEE U S ARICERL TREWMEBRZEE L, 2O&IIIT5E, ERIIKEL
THLFEMEET A2 LT %0,

Sheme 112> THRMLARIVFVEORBITEMEAR1g B0 T7 7 v VEELE L
LT2.18mg TH - 7=,

KANTEESLHIX, Sheme 1 IZE->TESNZLDIPE—KGTHE3HE I EELD LD
HTLrOAT NI 5T 4 BT,

WD~ F 2 ED4 IVIFEIZ Sephadex G=200 # W T EWERAB LN T WS Z L5
EBEIZL, EESLETIOXVERWTARL, THIH /) 1g FHME (EEY) »515
b=~ F v E%, Sephadex G200 D H T LIZFHEM L T 0.IMEELLF R Y 7 LFRTHEH
L, BH¥EE2 7.5md $O5EL 2B 0AERKIE Fig. 1 DX )ik 7, ¥EE v o v BA2HEIE
LAEBOREEOY — 2713, My 3EHD 757330120, HmMLARARTI YT L52F
BOLZDOTRZVWL2EEDLNIDT, YVOFREBR2EIML THZPEREILTLE e
BEbhabho7, 22T, YVWOEEL2ZE 2, Bio—Gel A-15m (100—200mesh) # AW\ T
A1z h, 13D Sephadex G—200 DHF{A LRIk EAER/YY — v 2R L 2D T, BELEA
#2%2, DEAE—tiru—2x (DE52) #FHWwTZ7u~ 73574 %475 TH47%, DEAE—t 11
— XA T LTHETIE, BHRINZRZFLOA NI VEERBLEBERAOBEHBE—F Y



Kili - At THIH Y

10.01
~ 5.0
(o]
N
U'e}
w
- _—
® 1.0f
<
w
o
o
0 s )
50 100
Fraction Number
Fig. | Gel filtration of pectic substances

extracted from laver, Porphyra
tenera, through Sephadex G—200.

Solid line shows Es for sugar by phenol—

sulfur
E520 f

ic acid reaction and dotted line indicates
or uronic acid by carbazole—sulfuric

acid reaction.
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Column size : 1.6% x 27 cm. Eluent : 0.1 e
M NaCl. (ARBFFR IS BARIST 4 H AT BEE R IUM)
Volume of one fraction : 7.5 ml. FHARETHREL 20)
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Fig. 2 lon exchange chromatogram for pectic substances

extracted from laver, Porphyra tenera.

Exchanger : DEAE cellulose (DE 52). Column size :
Flow rate : 0.27 ml/min.
Eluents : 1 ; 0.2 M NaH.PO, -2H.0.

Volume of one fraction :

H 5 04 M NaH2PO4'2H20.

2.4% x 15.5 cm.
14.5 ml.

l ; 0.6 M NaH,PO,-2H.O. [V ; 0.8 M NaCl.
Sugar (Ess) was determined by phenol—sulfuric acid reaction.
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