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EXTRACTION CONDITIONS ON A CRUDE SULFATED
POLYSACCHARIDE EXTRACT CONTENT, PHENOLIC COMPOUNDS,
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Abstract

Caulerpa lentillifera is a type of seaweed that benefits the consumer's health,
so its price is quite high. Then, C. lentillifera is encouraged to be commercially cultivated.
This study focused on the extraction of crude sulfated polysaccharide extract from
C. lentillifera (SFPS), which is a bioactive compound. The study examined the extraction
conditions of SFPS using different ratios of C. lentillifera to water (1:5, 1:10, and 1:15) and
different extraction times (30, 60, and 90 minutes). The results showed that a ratio of
1:10 and an extraction time of 60 minutes were optimal conditions for obtaining
the highest values of yield, phenolic compounds, and antioxidant activity (using the ABTS
and DPPH methods). These values were about 0.85+0.10%, 31.99+0.46 mg GAE/g extract,
44.19+1.51% inhibition of the ABTS method, and 30.55+1.30% inhibition of the DPPH
method, respectively (p<0.05). The proximate analysis of SFPS revealed moisture,
protein, fat, and ash contents of approximately 2.37+0.18, 1.49+0.18, 0.17+0.03 and
12.23+0.06%, respectively. The SFPS had a phenolic compound content of 31.99+0.46
mg GAE/g extract, and exhibited antioxidation activities of 44.19+1.51% inhibition by the
ABTS method and 30.55+1.30% inhibition by the DPPH method (p<0.05). Comparing the
antioxidation activities among SFPS and standard antioxidant agents such as gallic acid
and butylated hydroxytoluene (BHT), the % inhibition by ABTS and DPPH methods could

be ordered from highest to lowest as follows: BHT, gallic acid, and SFPS, respectively.

Keywords: Caulerpa lentillifera, crude sulfated polysaccharide extract, standard antioxidant agents
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nsanawedudnailsdanamsienisedu laeld 0.007M HCL (pH4) 1h¥ou (pH 6) uaz 0.01 M
sodium hydroxide (pH 8) fivaansinaii 20, 60 wag 120 Wil wuimstdindeulumsainuiu
20 W L‘fJuamazﬁmmxaﬁlumiaﬁ’mwaaLLS?jﬂmiiﬁa’ma’miwmqaéu (Honwichit et al., 2022)
amnenvedu (C lentillifera) \uamsenziadides egluid Caulerpaceae fidnwuzilu
Wianauan sauiuld u‘?faﬂa”’laﬁvwwaq'u (Phetchaburi Coastal Fisheries Research and
Development Center, 2019) 91n11557U5031U 78084 Tesvichian et al. (2024) 51847471
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dosnamsensequiisslenirequnmuesiuilnasiliiisiadoudiags Sadinismeides
a’ms'wawaqaiuLﬁaﬁﬂ%ﬁﬂﬁJTuwaﬂ&Jﬂismﬂ nsulsusivdnasulinunsnslnemnzidssamsne
W?JQ§UL%GW1Eﬁ%Q (Phetchaburi Coastal Fisheries Research and Development Center, 2019)
MnUsIuamemseduiinuluviosmaiauiniu suAdeiidi e UszasdieAnwaniie
nsafnasatnneudamanedudnalsiann 2 Jade tdun Sasrduamiesien (15, 1:10
waz 1:15) vaartunisada (30, 60 waz 90 ui) neAasorazn1THan Usuiuaisusenau
Huedn uazquisiueendinduvesansatanerudamlaneduinelsdfiadaldifiofinnsananie
nsaaflmungan warihansadaneiudamanedudnailsdananiiedsngausndnw
asdUszneuaAiLasUTBudisugrsiueendnduiuansiueendndumasgiu (hsaunadn
wazdamianlansendingdu) nsfinwaniiznisadnarsadanervdamanedudnailsd
vosanseneduluauifedliinfou 95°C Fainislddviazaaforfuivaidones
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msBusuiansatadananidaadudiuuszneumadentiinduimiezaslumuided
esnnindunislusavhazanedduiinssedwindos (green solvents) ldAwfiafianunse
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al,, 2002; Castro-Puyana et al,, 2017)
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A/ANTUNITIVY

1. MISWlENaIvsIenedy
uf’wmm'w&J‘W’Naq'uammnvxlﬁmwwLﬁyﬂﬁaWﬁ"lawwaql'uiuﬁyuﬁﬁfwaiﬁmm
Funedin1 Temianss thandreiainuazern Waldasiinuh wlsdundslalugady
Weutidenudeil -20°C et lUn3suf08mar AT Evinute 2, 3, 5 uaz 6 8naunis
ilUaulugauauieu (Tray dryer) i 50°C ﬁmuﬂmm%uqmﬁwﬁaamﬁ 8% Julazidon
iulugaess@aunngadietosiuauitiu wasiilatanude 4
2. NMIANHIBIAYTENEUNAANVDIAMTIENITBY
SiaseviUsinanuay 10 Tt wazUSunalusiu anuisues AOAC (2000)
3. msm%wmmﬁmmumnamiﬂamqaéwﬁaﬁmawﬁﬂ%mmaﬁﬂizﬂau?\luaéﬂ
wazgvsAueendindy
¥ 9a1ms 1ema90g uan 10 N5U HauLoN1Uea (Ethanol Absolute, Q REC™, New
Zealand) 7ignaniog1e: wnuea Wiy 1:10 (wA) weiegwiaiasfinanuis 150 rpm
w1 2 49709 (WS-200D orbital shaker W/31523-W multi-purpose tray, WIGGENS GmbH,
Germany) WaINNTBIRIUNIEATENTONUDS 2 (Whatman™ no.2, Whatman, UK) ihansagany
nszianu 9o 5 uae 6
4. ﬁﬂmam’;gﬁmmzaﬂumiaﬁ’mmsaﬁwaws?fawxlmwaaLL%ﬂm"Liﬁmﬂmm'wwaaaéu
‘lj’lﬁ’]‘l/iil’lEJW’JQ@;:ULLﬁG@JWNﬁNﬁU“L}I’l%IE]u 95°C pudnsd@ufianety laun 1:5, 1:10
Lay 1:15 aralug 19U Y ouLUULE 1 (Shaking Water Bath WNB 22, Memmert, Germany)
#i 100°C Aa§alunnsiagn 150 rpm ANYAUALIAINITANALANAIAY 30, 60 ez 90 W1 WU
Jund safinanusa 8000 rpm W1 10 W19 (Thermo Scientific Sorvall RT1, Thermo Fisher
Scientific, US) tweamaifilaunannznaussieniuaadudy 95% (Q REC™ New Zealand)
gLy 12 dlus fgumgfivies dingnouludumdesd 8000 rom gaumndl 4°C wru 30 unil
LLa”aﬁ’mxﬂauﬁiﬁuwﬁﬂﬁuﬁaﬁwﬁauau%u 7 60°C wru 2 Falus Induansadaneau
Faanoaudnailss (SFPS) Faiminansainuenu SFPS Ald wazeuiaAdesasnsuan

MEuns (1) AnuUasisan Rormwong et al. (2023)

Souaymsnan (% yield) = Wmin SFPS wdsauuis x 100 (1)

Yrninansrenunlgans

5. Aswssuansanaveudamanedudnalsa
99 SFPS Wnndn 0.5 n5u azargluleniuaaidudu 50% Usums 25 mL waul

avanpauduilodeniv inulugaiuiteudidenudsi -20°C wslvinsziluddusiely
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|
6. BATRUTUIUENTUTENOUTUEN

U SFPS Ald viFemsanaveuanamstewsequ (e 3) vieansazanounsgiu
NIALNAAN (Sigma-Aldrich, US) Usuas 1 mL Wiandindu 1.5 mL iin 10% Folin & Ciocalteu's
phenol reagent (Sigma-Aldrich, US) U311@s 5 mL waalifidafu 913 1 undt iialesiey
msuaLLm (Na,COy) Wt 7.5% (Loba Chemie™, India) Usu1ms 1 mL Uudl 37°C wiu 30 Wil
’?G]V’]I’lﬂ’liaﬂﬂauumﬁl 740 nm (Double Beam Spectrophotometer UH5300, Hitachi, Japan)
thAimsgandunasiildndnnyinamsusznoufiuedn Tagldaumsildnnnsminsgiu
FENTNEAITALALUINTFIUNTARNAAN (X) kagAINITAANTULES (y) IneuTuiaaisUseney

Huedniivieluliadnsuauyansaunadn/nsuvesansann (mg GAE/g extract)
7. melnnwiqvsueentinduresnsatavetudamiamodudnenlsianamitenisedu

71 mesesiqusiueendindufieds ABTS
3Bl 2,2"-azino-bis (3-ethylbenz-thiazoline-6-sulphonic acid) (Sigma-
Aldrich, USA) @210t 49y 7 mM waun u dipotassium peroxodisulphate (K,S,0,) (Q REC,
New Zealand) Anadudy 2.45 mM 7 8as1dau 1: 0.5 Avlsiuuas Agungfivos uiy
12 $2lus 139919a5azanedanannsisunuealtudy 95% Anuan1sgAnauLasres
asazanglvilAuiiY 0.700£0.05 fieuemiadu 734 nm Idduasazany ABTS (muives
Manok & Limcharoen, 2015)

Uin SFPS n3Ra15aiAneIUAINAIMI 18090 (Vo 3) USU1Ms 500 pL
\iuansazans ABTS USuns 4.5 mL wanliidniu 1Avlufifie Agumqiives uru 30 und
ensunailsithluindnsg anduuasii 734 nm (A armp WBEF 208 19A7UA N T Wnnues
500 uL waunvansazae ABTS USums 4.5 mL ﬁﬂﬂifﬁ]mmi@mﬂﬁuumﬁ 734 nm (A o)

mnagrdiusendwnduduiosazvosnsdudaieaunis [2]

qwéﬁmaaﬂ%wﬁu (% inhibition) = [ A (ol = A wmpe | X 100 [2]

A control

dlo A o 0 ANIINANTULANVBIANTALATY ABTS 1130 AINITAANAULAIYDIANTAANY
DPPH; A (ol A8 ﬁhmﬁfﬂrﬂﬂ?ﬂ‘uLLawaqéhaﬁi’mﬁﬁﬂﬂﬁﬁ%mﬁvmiazma ABTS %39
asazany DPPH
7.2 mieszRqrsiueandindudieds DPPH
T SFPS w3 eansannan Ua 3 n3e0M18819A7UAY (Methanol Absolute,

Q ReC™ New Zealand) U311#15 200 pl waunu 0.1 mM DPPH (Sigma-Aldrich, US) fazanelu
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Wuea (Methanol Absolute) U313 5.8 mL wallsidniu wiuide 30 wifl TAAIMI0 ANALMEST]
517 nm (A gmpie) fundeavyasnsiudmueaunis [2]
8. Insesiesduszneumaaiiuazaridnusendindurestamanedudnalsd
51As1 3R UsTnaUN AT Yee SFPS 91NN 1zai AT a1z aun Nt e 2
waziUIsuiisugnddiusendindures SFPC anannizatafivanautuaisduoendnduy
Wnsgu nglidafianlansendingdu (Butylated Hydroxytoluene) 38 BHT (Loba Chemie™,
India) [NTU 1 NSU/ARNT LagNIALAGANIINTY 1 NSW/ART ANUITIATIEITD 6
9. ATITVHANIIEDA
PONUUUNITNARDINUY 3% factorial experiments in CRD lna@nwitlade 2 Jady
Fednsrduaminosonndudasousn &1 3 seeu dun 15, 1:10 waz 1:15 wazalunisadia
Dutladed 2 8 3 susu 8 30, 60 uag 90 W S1IUNITNAABY 3 B HaT lEaINNNTNAADS
MTIATIERAULUTUTIU (Analysis of Variance #3e ANOVA) WagilATIZiANLLANANIEWI N
FAeE19eTs Duncan’s new multiple’s range test (DMRT) Ineldlusunsaiinsesideyanadi

IBM SPSS Statistics 26

NAN133Y
1. FevarmananUIunuasUsznauiluedn LLazqwééfmaaﬂ%Lﬂ%’umaqmsaﬁ’wmu

Falnwodudnailsn

Arfevazn1snan Usunuaisszneufiuedn uazqnidiusendinduves SFPS
fianmznsatariieiu wansisnsied 1 (Table 1)

NANTVARDINUTN SFPS A8AT1dU 1:10 w60 Uil flenfesaznisnanuiniian
WU 0.85£0.10% (p<0.05) uagfi an1ieanaiieatu SFPS fusunmaisuszneufiuedn
maﬁlqmmﬁﬁu 31.99+0.46 mg GAE/g extract kagdn31d7u 1:10 Wi 30 w1l daredly
swuieiu meneigridueendiatures SFPS wudh SFPS a1ndmsndau 1:10 Wuian
60 unii fAnFosazmsduss (35 ABTS) annflgawinty 44.19:151% wuifu oedlsfiniu SFPS
91N9RT1EU 1:5 WU 60 WIN 871 1:10 UL 30 WV WaLdnIIdIU 1:15 UIY 60 ui
fidegluseduiiedtu uay SFPS 99ndns @ 1:10 uw 60 wit Wuanzfifiariesas
n138uds (33 DPPH) snnilgauiniu 30.551.309% @9 SFPS 91ndns1dau 1:10 um 30 il

fanegluszAuinediu
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Table 1 Yield, phenolic compounds, and antioxidant activities of crude sulfated

polysaccharide extract from C. lentillifera under different extraction methods.

Ratio Extraction %Yield Total phenolic ABTS DPPH
(sample: Time content (% inhibition) (% inhibition)
water) (min) (mg GAE/g extract)
1:5 30 0.19+0.01¢ 24.68+0.70 33.39+0.42 21.66+0.88¢
1:5 60 0.49+0.04¢ 29.71+0.62° 41.78+0.68% 26.34+0.50¢
1:5 90 0.28+0.02¢ 26.56+0.58¢ 31.69+1.619 23.04+1.04¢
1:10 30 0.54+0.07¢ 31.25+0.58? 43.45+2.902 29.17+1.07%
1:10 60 0.85+0.10? 31.99+0.462 44.19+1.51° 30.55+1.30°
1:10 90 0.71+0.02° 28.40+0.79< 38.03+1.09° 28.08+0.70°
1:15 30 0.27+0.049% 28.80+0.35°¢ 33.58+1.05¢ 24.69+0.57¢
1:15 60 0.49+0.05¢ 27.51+0.50% 41.58+0.50% 25.88+0.84¢
1:15 90 0.35+0.03¢ 26.74+0.32¢ 35.92+1.24b¢ 25.06+0.92¢

Remark Means + standard deviations with different letters in the same column indicated statistically

significant differences at the 95% confidence level.

2. p3fUsEnoUNIBAlvedIns IenNe ukavasanaveudaanedudnanlse
NNAMINYNIBIU
amsewseguLaz SFPS fiadalsainanzimuizauiiesdusznoumaiadl
Fapsnafl 2 (Table 2) wuh awstewasequilenudu Tusiu lufu wasidiiy 82.63+0.08,
3.88+0.96, 1.75+0.97 uag 12.84+0.23% Muddu vnue? SFPS fusinainnuiy TWsau lusfu
WAZLAWINAY 2.30+0.18, 1.49+0.18, 0.17+0.03 way 12.23+0.06% MINEIHU 31NN1SHASIEN
USinaansuseneuiluednuazqvidiusendinduresainsionisequiaeds ABTS uaz DPPH
TANNAY 37.28+2.06 mg GAE/g extract, 13.81+1.09% Wag 6.07+0.85% ATUATAU
el SFPS Sy 31.99:+0.46 mg GAE/g extract, 44.19+1.51% wae 30.55:+1.30% maiddiu
MITATIERARR ttest ST A mIIBNIsed LAY SFPS WUT1AY pvalue vasaNty sty
wargus Aueandiatudieds ABTS way DPPH dentfosndn a=0.05 wansliifiuinusunm
Aty Tty wawgvisdueendindusagds ABTS wag DPPH YDA WD UAY SFPS A

@

LANANUNNENANISEAUANLT LS PEAY 95
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Table 2 Chemical composition, phenolic compound content, and antioxidant activities

of C. lentillifera and its crude sulfated polysaccharide extract.

Chemical Composition Raw material SFPS from T Sig
(C. lentillifera)  C. lentillifera (p-value)
Moisture (%) 82.55+£5.20 2.37+0.18 55.37* <0.0001
Protein (%) 3.92+1.08 1.49+0.18 3.86 0.09
Fat (%) 1.75+0.97 0.17+0.03 2.82% 0.02
Ash (%) 12.84+0.23 12.23+0.06 4.37 0.06
Phenolic compounds (mg GAE/g extract) 37.28+2.06 31.99+0.46 4.34 0.06
% inhibition (ABTS method) 13.81+1.09 44.19+1.51 -17.07* <0.0001
% inhibition (DPPH method) 6.07+0.85 30.55+1.30 -48.08* <0.0001

Remark SFPS = crude sulfated polysaccharide extract; Values with an asterisk (*) in the same row

indicated statistically significant differences at the 95% confidence level.

3. nmsieuiisugvsaueendinduvesaisananeudaiianedudnailsanu
#1359 UNTATUNINTFIU
ONIAUEBNTLATUVY SFPS Nidnnlaainan1ieiiuuzay nsawnadn way BHT

ARSI 1 (Figure 1)

100.00 3 ABTS method r 10000 -
3 1 N DPPH method : 5
£ 8000 7 N metho 8000 3
@ ] . &
€ ] r =
v 60.00 7 F 60.00 S
2 ] g 2
§ 9000 1 £ 4000 3
5 ] : 3
£ 2000 7 r 20.00 =
= 4 L [ed
8 ] i e

0.00 0.00
Sulphate polysaccharide 1g/L 1 g/L Butylated

from C. lentillifera Gallic acid Hydroxytoluene (BHT)

Figure 1 Antioxidant activities of crude sulfated polysaccharide extract from

C. lentillifera compared with standard antioxidant agents.

NANTSNAABINUIT BHT dAnSpuarn1sdudaniesnzsiniedd ABTS way DPPH di@n
11AN31 SFPS LMNAU 78.18+3.24 way 82.05+3.58% LAansALNad Nl A1588avn158 U
(35 DPPH) eglusyauieafiu BHT (p>0.05) vaue#l SFPS fiA1sesazn s udesiiiageiaeds

ABTS Wa DPPH toedigaiviiiu 3055130 uay 44.19+1.5% Aud1sy
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anusiena

nsafadamanedudnalsamnamsisuisieiisouduisnugunazainuazite
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