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Abstract

The objective of this study was to optimize conditions to increase the yield of sulfated polysaccharides from
red seaweed (Gracilaria fisheri) harvested between July (SP1) and October (SP2) 2020, extracted with distilled water.
The effects of algae to water ratio (1:25, 1:35, and 1:50 (w/v), extraction time (40, 60, and 90 min), and extraction
temperature (90, 100, and 110 °C) were investigated. The optimal conditions for sulfated polysaccharide extraction
from red seaweed were algae materials to water 1:50 (w/v) at a temperature of 100 °C for 60 minutes, with an obtained
the yields of 13.80+4.24% (SP1) and 18.52+0.93% (SP2). The utilization of sulfated polysaccharide derived from red
seaweed was performed for the growth of Lactobacillus paracasei TISTR 2389 and Lactobacillus acidophilus TISTR
875. L. acidophilus TISTR 875 significantly utilized the sulfated polysaccharide for growth when compared with glucose
and GOS as carbon sources (p<0.05). These results indicated that the sulfated polysaccharides from red seaweed

could act as a potential prebiotic compound for development of the functional foods.

Keywords : sulfated polysaccharide ; prebiotic ; probiotic ; red seaweed
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Table 1 Proximate composition of red seaweed G. fisheri powder (based on dry basis)

Samples Content (%)
Moisture Ash Crude fat Crude protein Crude fiber Carbohydrate
SP1 5.70+0.17°  2558+0.51°  0.25+0.00°  16.84+0.96°  4.42+0.78° 51.63+0.47°
SP2 493+0.21°  36.23+0.19°  0.30+0.00°  23.71+1.03°  5.05+0.05% 34.82+1.01°

Data are expressed as the mean + SD for proximate composition. Different superscripts indicate significant differences (p<0.05)

within the same column.

2. NMIANATANANDALTNAT (28 A8IB A TIAILUBNAINIEIFIDU NN AN

ANNNITANEINATRIERINFIULBIAN NI BB TN TN zaN TN aRpTa AneAwEnAN lafa Na M8 A A

AoainNguugi 90 avAraida uiad 60 wiil lanadauandlumned 2 nudndnadauaesaniiasann

o

AU 1:50 (W) ﬁﬁmmmimﬁm%w\ImW@JﬁLLs‘E’ﬂmiiﬁmnfiﬁé’mmmummmuéwﬁi@ﬁwﬁixﬁu 1:25 uaz 1:35 (wiv)

=b.

a o

aeeldadAneala (0<0.05) TnatRunuansanadaanadudnaladainaivie@unesia SP1 way SP2 winfiu

v
=3 &

16.19+3.37 WAz 17.76+2.54 ilafifumaestininuiie mNady (19199 2 deyaisnnauanaiupiade +

'
o o o

AIARIAARBUNIATIIU WaTALRATn AUfadidnes ldmilauiuluuiazanudiaauunnseeteliedAny

aa

dl o dl o L o
NWANANTEALAMNLTANU 95 Lﬂﬂ?L%uEﬂ)

Table 2 Effect of seaweed-to-water ratio on the sulfated polysaccharide yield

Samples seaweed-to-water ratio (w/v) Yield (% dw)
1:25 11.26+4.97%

SP1 1:35 16.8246.33°
1:50 16.19+3.37°

1:25 6.66+3.78"

SP2 1:35 14.55+0.89°
1:50 17.76+2.54°

Data are expressed as the mean + SD for sulfated polysaccharide yield. Different superscripts indicate significant differences

(p<0.05) within the same row.
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3. nranpTANANAALTNA [2AAtI s eI IIA NANFN

v

annsAnEINaTesszazina N zanlunsaiadamanedauinanlafainaie duas et fgaimn i

v 1
o

90 BANLTALTEABATEATIEIUIBIANNINLFABTIN 1:50 (WA) IFRAAILARAIILAI197 3 WLLNAFBEN9@ N8R LAY SP1

' ¥
= A

nalunsain 60 Wi Hisunuansaingangn Ae 18.755+1.76 wafidudaasrinuinuits Tuanzihaaiusaatng

amiedung SP2 Lanlunisain 90 wad lHsunniatsanngengn Ae 15.45+2.27 wlefidufaasuiminudi
(M197197 3 Feyarianuauanuiudiiafe £ ANARIARAIUNINTTIU LATANRANNTLAdeAadnEs i a Ui

o

lunsazanuflANuLANAsee N NTRA AN AT ANIZALANITaNW 95 LafiFus)

Table 3 Effect of extraction time on the sulfated polysaccharide yield

Samples Time (min) Yield (% dw)
40 12.95+1.88"

SP1 60 18.75+1.76
90 15.70+1.79%°

40 11.16+4.22°

SP2 60 12.25+2.26"
90 15.45+2.27%°

Data are expressed as the mean + SD for sulfated polysaccharide yield. Different superscripts indicate significant differences

(p<0.05) within the same row.
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Table 4 Effect of extraction temperatures on the sulfated polysaccharide yield

Samples Temperature (°C) Yield (% dw)
90 12.21+1.60°

SP1 100 13.80+4.24°
110 14.18+2.78%°

90 10.49+2.31°

SP2 100 18.52+0.93°
110 18.52+1.42°

Data are expressed as the mean + SD for sulfated polysaccharide yield. Different superscripts indicate significant differences

(p<0.05) within the same row.

5. 1Bunnstapueva2aiataeneaudnan las

a

annsdagiiunudamnaedfaet9a1sannaINa I AnA9ia SP1 uazSP2 NafnAaating gl

a

100 BIANIALTLA BRINAIULBIRININLABNN 1:50 (WAY) L4987 60 WA WLINE13&FTAANN SP1 way SP2 HiBunu

a o

Famn lluansnaiuad 9 NRg AU Nana (0>0.05) (N 1)

20 o

15 4

10 A

Sulfate (%)

SP1 SP2

Figure 1 Sulfate content of sulfated polysaccharides from G. fisheri
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Table 5 Total sugar and reducing sugar of sulfated polysaccharides from G. fisheri

Samples Total sugar content (mg/g) Reducing sugar content (mg/g)
SP1 995.77+8.98" 214.87+1.53°
SP2 823.12+5.33° 237.87+1.53"
GOS 1068.85+3.85° 496.87+0.58°

All data are mean values of triple determinations + standard deviation (SD). Different superscripts indicate significant differences

(p<0.05) within the same column.
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11nlu SP1 TaafAn pH Buduwingy 5.56£0.00 (mmq‘ﬁ 7) fiananenulien pH AaE 7] ANAY audlensy 48 9alua
TaadAn pH gaTinawiniy 4.45+0.00 “lummz?imm?@ymm L. paracasei TISTR 2389 Aimnzidasluamnsildans
SP1 uay SP2 luumasaniuew evflunan 48 99Tuq wudn L. paracasei TISTR 2389 fAn1sarey lidinandn
‘ﬁ'waﬁ”ﬂ\ﬂu'mmimiumu@u‘ﬁ'Lﬁm@ﬁmmmz GOS luunasAnfuam (il 6) denadesius pH Mdaauulas
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Table 6 Growth of L. acidophilus TISTR 875 and L. paracasei TISTR 2389 in minimal medium containing different

carbon sources

Samples Growth (log CFU/ml)
L. acidophilus TISTR 875 L. paracasei TISTR 2389
0h 24 h 48 h 0h 24 h 48 h
Control (-) 551+0.01Y  6.85+0.02°  6.34+0.00 6.11+0.16 6.96+0.07°  7.10+0.10°
Control (+) 5.83+0.03°  6.78+0.02°  6.32+0.05° 5.78+0.50°°  7.79+0.03° 7.65+0.02°
GOS 5.73+0.01°  7.00+0.05°  6.08+0.05" 6.36+0.40° 7.66+0.03°  7.36+0.06"
SP1 5.86+0.04°  7.12+0.00°  6.36+0.01° 5.82+0.30"°  6.23+0.93°  7.19+0.03°
SP2 5.93+0.04°  7.24+0.01*  5.04+0.04° 5.37+0.47°  7.17+0.07*°  7.13+0.03°

All data are mean values of triple determinations + standard deviation (SD). Different superscripts indicate significant differences

(p<0.05) within the same column.

Table 7 pH change in the culture broth of L. acidophilus TISTR 875 and L. paracasei TISTR 2389 in minimal medium

containing different carbon sources

AL pH value
L. acidophilus TISTR 875 L. paracasei TISTR 2389
0h 24 h 48 h 0h 24 h 48 h
Control (-) 5.59+0.00°  4.61+0.01°  4.37+0.00° 7.16+0.02°  7.15+0.06°  7.17+0.09°
Control (+) 5.63+0.00°  4.45+0.00°  4.33+0.00° 7.15+0.02°  4.18+0.23°  3.67+0.04°
GOS 5.62+0.00°°  4.58+0.00°  4.33+0.00° 7.17+0.02°  6.28+0.01°  4.40+0.02°
SP1 5.56+0.00  4.73+0.00"°  4.45+0.00° 7.02+0.01°  7.00+0.00°  6.98+0.02°
SP2 5.61+0.01°  4.43+0.00°  4.36+0.01° 7.04+0.02°  7.02+0.02°  7.02+0.00°

All data are mean values of triple determinations + standard deviation (SD). Different superscripts indicate significant differences

(p<0.05) within the same column.
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