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Introduction

Sargassum and Padina are two genera of brown algae that are widely scattered in temperate regions. Sargassum
species are categorized as tropical and sub-tropical brown seaweed which are valuable sources of bioactive compounds
including dietary fibers, carotenoids, vitamins, and minerals. These brown algae demonstrate diverse biological
activities such as antioxidant, antimicrobial, and anti- Alzheimer, due to the presence of flavonoids, triterpenoids,
flavonoids, sterols, polyphenols, and pheophytine. The genus Padina is scattered in many environmental conditions,
mainly in the tropical marine waters, and belongs to the family Dictyotaceae. Some bioactive components isolated from
Padina species have been demonstrated hypoglycemic, hypolipidemic, anti-obesity, hepatoprotective, cardioprotective,
immunostimulatory, and antimicrobial activities., The aim of this study was to prepare an extract from two species of
algae Padina and Sargsum by massaging and ultrasound assisted-methods as well as analyzing their compounds and
investigating the antioxidant, antimicrobial and enzymatic properties of the extracts. According to the obtained results,
ultrasound assisted method was a suitable method for extraction. This extract can be used as a combination of
antioxidant, antimicrobial, anti-Alzheimer's and nitrate reducing agent in food additives.

Materials and Methods

Chemical materials were supplied by Sigma-Aldrich GmbH (Sternheim, Germany). The algal species utilized in the
current investigation; namely, Padina distromatic and Sargassum angustifolium were collected from the coastal region
of Chabahar bandar, Sistan and Baluchistan Province, Iran. To eliminate all the impurities and extraneous materials,
they were washed by using distilled water and then dried at ambient temperature (24-48 h) until the constant weight.
Extraction by maceration was compared with the extraction using ultrasonic assisted method. Determination of
chemical compounds was parformed using GC-MS device. Investigation of antioxidant properties and total polyphenol
and flavonoid content were also performed. The degree of free radical scavenging was done according to DPPH
method. Evaluation of antimicrobial effect of algae extracts were the main challenges in our research. S. aureus
ATCC25923, Listeria innocua ATCC 33090, E. coli ATCC 25922 and S. typhi ATCC 6539 were used for antimicrobial
test. Determination of minimum growth inhibitory concentration (MIC) and minimum bactericidal concentration
(MBC) were performed using wells in agar.The enzymatic activity was also determined. In this study, the activity of
acetylcholinesterase was investigated using the method introduced by Ellman et al. (1961) and also the activity of nitric
oxidase was determined using a kit protocol (Nvand-Iran). Factorial experiment in the form of a completely randomized
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design was used to analyze the data. Duncan's multiple range test was used to determine the difference between the
means at the 95% confidence level, and SAS software version 2.9 will used for statistical analysis.

Results and Discussion

The current study investigated the antioxidant, antibacterial, anti-inflammatory, and anti-Alzheimer’s attributes of
two brown algae namely Padina distromatic and Sargassum angustifolium which were collected from the coastal region
of Chabahar Bandar, Iran. The results clearly indicated that the type of algae and extraction techniques used in this
investigation highly affected phytochemical compositions, antioxidant, AChE inhibitory, scavenging, and antimicrobial
activities. Considering both extraction yield and phytochemical components, extraction by ultrasound assisted method
provided better results. Among all algal extracts, UPE presented the highest AChE inhibitory activity, and antibacterial
activity and USE presented the highest antioxidant activities, total phenols and flavonoids, reflecting the presence of
various bioactive components. The extracts of two various seaweeds utilized in the current study highlighted
considerable inhibitory action against four pathogenic bacteria. According to the observations of the antibacterial assay,
S. aureus was the most sensitive microorganism, while L. innocua was revealed as the most resistant bacteria to the
extracts of P. distromatic and S. angustifolium. Further, the chemical components responsible for the antioxidant, AChE
inhibitory, and antibacterial power were confirmed by GC-MS analysis. The findings of the current investigation
confirmed the potential of the health benefits and therapeutic effect of brown marine algae. Thus, the extract of P.
distromatic and S. latifolium could be an effective supplement to be incorporated into the products’ formulation in the
food and pharmaceutical industries as well as in medication to alleviate several disorders such as Alzheimer.
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Vo5 pSesbas oo s (I 5 Jstie) SOl ok it
SxSojlas floj 4 Cuns M gg5 a8 Db LS b gy adds
GV a1 T cld Jgibl o )las oy LS gl eiomen
Sy glyel Bl gl Ghgy 53 3l L5 Jglie o)las 4y Cus
2 S laglog ciyls 5ym hS Ve 1 VL lapuils ) &S
sl S sbols blul cb » aus o dbgl ol S
¢zl (K ads g Wk e Mo coleg g A
Olb dlise Sgul gl oy s 5 Sswldy] slaples
ok Slgo 599 4 I 51 syt 3585 el gl ) (Sl

(gl sawle) L3l 0,las orlomnd S )5 =) Jgon
Table 1- The chemical compounds of Padina extract (maceration)

OleS 5
Compounds

S L oly  wep
Retentiontime (%)

4- Heptanol

Tetradecanoic acid
Palmitoleic acid

SBoo~voorwnr

Phytol

4- Heptanone,3-methyl
Butanoic acid,butul ester
3-Deoxy-d-mannitol
Butane,1,1-dibutoxy

n-Hexadecanoic acid
Cis-13-Octadecanoic acid

8.3 2.82
9.022 1.17
10.80 9.45
11.65 1.6
18.05 36.12
30.15 511
32.52 3.95
32.82 27.16
34.27 9.29
34.64 3.34
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Table 2- The chemical compounds of Padina extract (ultrasonic)

Ol 5 SHIL by weyd
Compounds Retentiontime (%)

1 1-Butanol-2-methyl-(S)- 6.219 1.18
2 4- Heptanol 8.382 5.99
3 4- Heptanone,3-methyl 9.091 3.56
4 Butanoic acid,butul ester 10.831 23.58
5 3-Deoxy-d-mannitol 11.666 5.04
6 Silane,dimethylisobutoxybutoxy 13.772 2.59
7 Butane,1,1-dibutoxy 17.994 7.32
8 Tetradecanoic acid 30.074 3.78
9 Hexadecanoic acid,methyl ester 32.191 2.02
10 Palmitoleic acid 32.465 5
11 n-Hexadecanoic acid 32.751 22.97
12 Cis-Vaccenic acid 34.594 8.02
13 Phytol 34.622 4.67
14  Stigmasta-5,24(28)-dien-3-o0l(33,247)- 47.46 4.27

(Ol yrrlo) @gusls sl 0 )bas o1 lvod oS 5 (B 3 o p3 Y Jgi>
Table 3- The chemical compounds of Sargassum extract (maceration)

Ol 5 SHL gl ey
Compounds Retentiontime (%)

1 1-Butanol-2-methyl-(S)- 6.301 2.71
2 4- Heptanol 8.424 8.45
3 4- Heptanone,3-methyl 9.128 3.06
4 Butanoic acid,butul ester 10.85 3243
5 Silane,dimethylisobutoxybutoxy 13.78 2.48
6 Butane,1,1-dibutoxy 18.008 20.1
7 Palmitoleic acid 32.451 1.62
8 n-Hexadecanoic acid 32.70 13.81
9 Cis-Vaccenic acid 34.579 7.98
10 Stigmasta-5,24(28)-dien-3-0l(33,247)- 47.471 7.36

(Sigwl g) pgmls ylo 0,5l (orloonnd OS5 (S 2 w03 - € Jgoa
Table 4- The chemical compounds of Sargassum extract (ultrasonic)

Ol 5 S8 3L ploy  we
Compounds Retention time (%)
1 1-Butanol-2-methyl-(S)- 6.21993 2.65
2 4- Heptanol 8.424 6.65
3 4- Heptanone,3-methyl 9.120 1.85
4 Butanoic acid,butul ester 10.848 23.13
5 Dodecane 16.547 0.94
6 Butane,1,1-dibutoxy 17.983 3.19
7 Tetradecane 21.994 1.09
8 Acetic acid(2,4-dichlorophenoxy)-ethyl ester 28.958 1.01
9  6-Hydroxy-4,4,7a-trimethyl-5,6,7,7a-tetrahydrobenzofuran-2(4H)-one 29.816 1.43
10 Tetradecanoic acid 30.073 3.16
11 Neophytadiene 31.046 1.01
12 Palmitoleic acid 32.465 4.55
13 n-Hexadecanoic acid 32.746 27.79
14 Cis-Vaccenic acid 34.588 6.92
15 Stigmasta-5,24(28)-dien-3-0l(3B,247)- 47.48 14.63
shol GluS 5 asyn VIYY 5 YAOY L Cuiy 4 dibutoxy olS s (Abdel-Aal et al., 2015) Kea 5 dllie
olSy & WS esuie 500 sladles (o alib e ojlas ol ol g wal Hl8 adllas 3y50 |y (sloged Sils e olosd

5l Lo ASHlke cwiy A e Sl ojlas sdmd LSS Lol Butane,1,1- 4 1-Butanol-2-methyl-(S)- &5 sls ;Lis ydixe



A\l

gl e loged LS o lac 10 992 g0 Jlad Gy j Wl 5 (o Luld ()] )02 sobTow Sl

It oS oad glels ol al, 2015
Lol oy s jl a5 cuwl osss Cldlgw (slany,8lo L
ool oleS sl bl glaylidle WSed o > Yaene
Gl yaseiiol joid i j Cubl g it b g caol ciglate ladisS
sl Wb oldl s oled sl by e s o ol Gladss
(Wen et al., 2018) xib o wgpg Mo yoled g o ylans] 5l

V+/#Y) 4- Heptanol 4 (ao,> Yo/AY) Cis-Vaccenic acid
Sl il Slg o aojlas ol GluS 5 olime 5 cgles (o)
et J) Ko il dilise 3BT byl g gl sl sl b,
gy & baye odd olelid OlSy cldsyd (b Goles Jolgs
(Abdel-Aal et ) wib o o3litwl 3y50 sl M 5 6,lac z] 5l

%10 2 |* TIC Scan 3990904625.0 :
1 1 hn.” i
0.8
a
06
0.4
02 |
ol—tAal - i 1 ) (ISR e —
8 10 12 14 16 18 20 22 24 32 34 36 38 40 42 44 46 48
Counts (%)vs Acquuscbon Time (min)
)(193 - TIC Scan 39905221722 0
g “30 831
14 1243832326
0.9+ S
08 b
06
0954
o 3-511’;‘9,3
0.3
oz‘ L L
014
F* S— T
04 L-*L.‘ “ st
0.1
8 10 12 12 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Counts (%) vs. Acguesibon Time ()
x10 2 |+ TIC Scan 39909221723-3.0
1|’ c 1
08
C
06 * 10.856
2% 12712766.37 18008
- 7878899.49 - 32720
0.2 * 13.780 5411329.08
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Counts (%) vs. Acquisition Time (min)
%10 2 | * TIC Scon 39909221724.0
e * 10.848 - 32.746 31
18857823 40 22658089 64
08 d
0.6
0.4
*17.983
02 L 2603554 46 L
o '4_1.' 1 l L Al ILAL.. - . 1
8 10 12 14 16 26 28 30 32 34 36 38 40 42 44 46 48

18 20 22 24
Counts (9%)
oS sl Sl 8 )las o () Wgml gl (W) (ogaml pmslo Lasly

(5) wgu!
Fig. 1- Chromatogram of chemical compounds (GC-MS) of
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Sl YL 55, &35 9 w8 (0 65031l ) 2950 DPPH
bl iy ShnsT sl el

@ bl S ongulidsl 5 (Samlile ojlac 5 Joid
9 (SIE sl cow ) p)S9kS 2 )5 oo FYFD 5 ¥200 a5
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Pe (ST sl s y) p)SelS 0 pS ke TEPY 5 YAV
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e

Silwgen o 0jly pae Jl (AL SamlinsT ol
O3S Gl W 4y e o Cunl aS| ] g Sy
oS g0 o JISe0), Jio ROS 3550 (ROS) oo 551,
oS 3580 JSi5 el 8l gla sl )3 JeuS g5 5 cdpuST g
o> DNA 5 lagySg p dlis sladed Jro (2 J5Sg09S1e 4
wobd by Jro (0l (oD SYMB] & e 5 A5 0
el salon 9 (ras S @ by Lo Lailys
(Moein et al., x5 o 5)ly (sl Cawl (slacdl @ 45 K9 0
el oMy e ol el 3 Wil 1 (2015
cblis ROS cal ply 5 sl s 31 3015 |y axl azls
a1y 08 Shuslinl G ol it laJsho o1 ) S
3> ROS a8 (sl ol 5 soril chliseo (glo s JS5
4 (SOD) 1Sl 500 gamsd b Oz «gmry] (sloymme sho
IsSlse 3ms] 5 Ul & Ha0 (CAT) WG jlsls, Hz0;
5 Ol 4 HoO tnlS (GPX) (5m0bslf i g 395 oo s
(GSH) bl 5 (jguuslislt’ slap @ 1y JSU & JI s
lo g j0l5 Syl =S — CyamsbslS aSils 5> e ialS
Ole > S0 Eo2 w2 lslS b ) lp Ty (pae Slge)
OleST ] (i gite (2byd Sl (b (slag s 3l
b pgulsylo slo w55 lunnsT (51 claculled gl o Cogume
JSsl, ilasl o el oad anb ilike  (slabs
J&ly ks, (DPPH) 1,1-diphenyl-2-picryl hydrazyl
2,2’-azinobis-3-ethylbenzo thizoline-6-sulfonate
SileSl b)) ) deSon b3k NO slsly, (ABTS)

(Otero et al., 2018) JouuS 9,02 5 deauSTyr00 1SS0,
055U ST (3Rt 5 Glop )3 (st ysb 4 plalS
@ baes ol o |y olalS Slast sl cdlé gy 0,5 @
N e B

(Sarpal and Costa, 2016) Lwls' 5 JL)le imgh o
Sbhasls I ab ol oblS el 5 sevse oSS
5 el ugho o3 glisy) e ol 8 5 g ilo (S3glsS]
oS cnl 3 0850 Slge Juwsn 9 (Splie laje SB
bylyd cov oo 4l Splio dos 0 a5 W5 ololis
(Sarpal and Costa, 2016) 39 g0 jimwsn «glite (laoxo
cllbd wyp 4 (Patil et al, 2018) Ko 5 Jsb
Ju.»}b)) p}wlf)l.w ‘5‘09.@ u.g.lg.).) &Jb o)La.C— d]mle
P9yl gl 4565 pguls s 0 )lae ;I a8 Sl 5l slac Il
2L gen (RBC) o5 508 sladshe yloe 5l oolial L
G pe AAPH lay sl aliSoue oSS0,
5 e Uhge je (igen I osliiel b ad GgpelinSTy
Olieg ST (60 Chomd b jastiie bS]l paw LIS, el
b M gl slisel L Jgbie pl ojlas jlend lis
5 RBC jsen (iulejl 93y )3 1y Glnus1 ol el (5658
S 5leg,S dluwg 4 Cuowd ol b Hlis s ygewlinsTy
5 AAPH (sl JSo3) ply 3 RBC L agalye 3 S5k (g
S3b Bl gleg)s wlul 2 g2 590 e gmlienSTy e 5
Jols b puilS)8 5 ples (AR okl Lo 5 4 5oy UV 4
5 ShwaST Bl g8 @8 oy (b ol bl U8 ol
5 3939 maiiiuwe bli)l e o 0d) pmess YL L8 LS
4 (Avula et al., 2017) .,IKen 4 141 (Patil et al., 2018)
O )b Bl 9 jlyalondss (SW)bjk cdbd )
A3l Sargassum sagamianum  gloged Sl 5l ol
(5E, 102)-6,10,14- & oSy & b ols mbs
80 S, 4 trimethylpentadeca-5,10-dien-2,12-dione
(5E,9E, 13E)-6,10,4-trimethylpentadeca 5,9,13-trien-
el bwgio Sk clllsd iS5 4 2,12-dione
(Avulaetal., wsls lis d95 5l 698  SlawST 5T g 5wl pdgS
(2017

(st 5T (ol A oy 3
@ Syl 5 gmelpele Ghey 4 sl Sl o)lac
9 pSkS e S e AY 5 YVIVY Ll ICs0 (gl iy
@ Soguldgl o Gomelyule Ghg) 4 powliile Sl> ojlac
@b » pSokS p pS ke YV 9 YVEAR L 2 1Cs0 )b i 5
)5 olas culls DPPH by, .55 DPPH slji JISol, e
Jeloe S5y g5 caw 4 DPPH Sl J0sly 40 59,00 (slaal
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@ by pSojlas plesly cp VL S ued Sigul

781 pU a8g9M 5 ol (8 (lise (3 VL o)l () gy aluS g
ojbas DPPH JGsly (g5l ply 4y po ((P<+/ «++3) 54 1yl

@Ml (IC50=11/3 + 0/3 pg/ml) aluSew s, 5 Jols
P < ele0) cusly (Ko gy 90 5 Jeols slaojlas b (g)ls e
(Moein et (P < +/ ++V) Lo BHA | 55 68 o)lac duw j»
w4 (Machu et al., 2015) l,Ken 5 52l .(al., 2015
Sula 093 (i b ojlias (uas cblis 5 J03) s el
s ol ol mlbs 9 ausby Padina australis H by
s s 8l clled o Sgtb IS o 598 oo (Stian
bl e BB Hlde 4l Padina australis H 4 5yl
Jyseel ssb & S5 o o Wil oSBT oS b i
(Machu et al., ) 1l Sge K559y YMB] floyy j3 sais
Culled o)y 4 (Franco et al., 2008) -, Sen 4 55148 2015
58598 ol Slsw w Bl b gl as g las]
8 pl FCSP oyl sl bl sl s 5l (FCSP)
Sl ol Sl clWlas ol ol |y laes] sl el
o5 Sl du | gyt haS] 5T bl wd o olis
slusls S laie 4 1y ool &8 o sl 1 i ol
(Franco et ) .S oo sbol ol ol cllld b)) (sly 0gall
al., 2008

Sala slas jlas 39 806 s il (b))

don > IS gk 4 ob Gl See wo psel @l
Listeria innocua , Escherichia coli sla s uSL bao lac
Sgulidyl o)las (pizmen g N9 ypglie leusls)lySue 4y
Sy (29,50 dd Canols (g bolias job 4y lao)las 8L 5l Lol
Sl glgwl sl ojlas  SuiS e clale JBlas ol ausl
$SL e n e n eSS WO Wb
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Sl gl gl ojlas ol asly (yeS Cuwglio gL
S Gy » o ke » o pSCke B0 Lk
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Sals o9y 4 uibyly U abavgas osel Comsay claosls ¢l
ko 2 pSike Yoo LI 3 g Senrid Sl i S oL
6L gy p Ll Sl gl gl ojlas oy )
Y USG5 90 Jaae) ail o Staphylococcus aureus
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Gaysinski Marc and Ortalo-Magné ) sl 5 Sl
halew slass,le L a8 0,8 5,155 (Annick, 2015
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256 oy jelaie 4y dallas pl aidls, Myrtus communis
Cdld (e g 2899 (b pU sy sl (b,
Toos & guls Ll ol b olS pl olS Sy L;;l..\;.y..f‘uj.si
Cald (ool b glsal hey jl eolitwl a5 oyl
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Sldles )l E. coli 58L (59, padsasy dentifolium
Slooly L 1) oged Sy LLySL Mo Pl b
505 g sy Jlb gl clacdplie s (cloged clacSls
by (bl o Cusls Jotumo dlgo pl & sistud anbs Slga
Oys)’] 5l W Canddy @l (6)500 50 )0 pisron bl o
Sl 4 s ygrwgiasS Lodl Sls a8 ol LS pl S 5]
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g Mted (o) Jld dlge Sl osdll mlie plpl (ag Jolgw
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Cuol 00 asuio ¥V 9 & Jodo 0 &S job len .l Hboye5
5 Lodly Sl by Syl il 5T e S0y eyt
il e ] gugul gl o las

Hielscher-Michael et al., ) ,Ken 5 jils Gaos )
cap youlill oy y> b ) S 5 5l oslil b a8’ (2016
w5 e cuols 5 (oS slie b IS e LS 5 sl
s lesS S 92 88 13,5 Late b plosl el S i
G5 S 3 s Wb S gl oSl e s
ojlac S5 (slajey Jg Lyl olS I end b el b
LS 5 b duglio LB s dilise LS5 ol &5 alS
(Hielscher-Michael et al., 2016) »g.5 > )bl

3y Ly wilgie (LS laolas e g5 o
s Bille a8l awsh 1) oo)b lSy L alie S
A g 098 (0 slee el BBy Ojge 4 S o)las
Slige dnd Cunl (Koo JUb sja (olowd HlSlo &5 sy
KM = eols¥S o o] (46 (oo lgo b 1yl it
Sl dopd Ll el g db o Jlas! Jlb ol 4 a5 sl
el (1Bype —(1B)) (55 Slee ojlas (S 3 Ngde

p)S 5 o pyS (Slacs Sl 2y p laojlas Cglite b e
92 rl o)lpd O 39290 o)l lds > 4 Cunl (See ik
B glid dly e p)S sl pSl il gl 5l eg)S
25 ¢l s S cladsllee sge Jl saw Wil & s
5 ol 3 39250 o LS 5 8148 bl S e (5 Sl
d905 St Gl oelale )b SOl Canls oo las
slacs Sl (9> Jlb bl ) (qwyiod 9 39)9 Sl dge cpl oS
2 e p)S S Sl Yoome Jd> (et a9 805 1) ke )5
LS5 ol 4 G gyt Cuglie Cute )5 Ell b dunlie
5 pobs asdlls > (Kausalya and Rao, 2015) s o olis
ale p bojlac SbsSbas Sl pyin & 008 jasuie
Jbd @luS 5 &S glaigSa b o odnliv Cuto p)S sla oSl
B slie sy &S typhi gy p Wojlac 1l )3 35250
ol GLELE 3 Cusl SosS s B8be b placyss b olyon
JB b Sbas fla g b o)l ady (Su)b b il e
Sladiged oy 4 ioln o Sl (59, » ojlas (gaesMo
O Slslen 9 oye sbcigis elgl sbul )3 &5 Cute p)S
Haide s (LS 03,518 S plyisas dlgice ojlas ul il
weled oselym oL wlllas (Silva et al., 2020) 5,5 )I,3
1ol a5 i bisl ws Sl des ) o g gl
sl 435 00 Sl ST Bl 5 (g9 15 659095
cbedks o)y 4 (Silva et al., 2020) ,\Kea 5 lohw
5 (Sargassum wightii) ;| (closd by Sl> 5,u8L s
pols olidss by bl @l I (Turbinaria ornata)
S. s T.omata) ol S sl Jsd b a5 cul 03)5 cobs
Gl Jo m U tie (09,5 1o cdld gl (wightii
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spas bwg 8l Wl Susly cle 4 cuwl S
(Silva et al. 5L pls sla o)lac)d 0uiiS oo SluS 5 5l S
wwy» 4 (Kausalya and Rao, 2015) &I, 5 WLl (2020
slolas  bpwrs 5 sl sl (oS s cbd
Padinna , Laurencia majuscula Laurencia catarinensis
Gy » xSbas cdlkd YL g wsl,, Pavonica
s Laurencia catarinensis l.wg Klebsiella pneumonia
Padinna Jlb :ul L .%l cw> 4 Padina pavonica
Streptococcus & cuws |y Jle 5,:58L 0o s pavonica
Bacillus subtilis, Acinetobacter . Staph. aureus{pyogenes
Shodd Lo Jud olSy 4 4y L b ol baumannii
2 adllae cpl 5l Jols s bodiodl 5 pawlle slacSls
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Saly g) 53 (2 YT pl yd Sula o)las diged £ i) pus A (Kile -0 Jou

4 Sy LoriS e ol g5 ol sl 02 w3l e
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ol S5 w5 Jloe ol (Syagll Sy ok 5l g Juato
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(Barbalace et al., 2019)

Table 5- Mean inhibition zone (mm) of four samples alga extract on pathogenic bacteria (well diffusion agar)

- Ll
Concentration (mg/ml)
&45503 &W@)‘s)iz.a . ‘.-. J,ZJS
Samples Microorganisms
P J 50 100 150 200 Control +
(JSidol 5)
(chloramphenicol)
oshsl sS3S phslil
Oyl polo— ol Staphylococcus aureus  12.45+0.63 13.10+0.31 13.20+0.42 14.05+0.12 20
Is55] byt
. . Listeria innocua
Maceration- Padina o) 11.60+0.43 12.42+0.18 13.00+0.44 15.40+0.37 23
Escherichia coli . . . N
i Sigall 9.5140.03  9.90+0.13 10.1040.21 11.52+0.23 25
Salmonella typhi 0 9.30+0.29 10.20+0.36 9.30+0.35 18
sl ogSSskdle]
Sl gLl Staphylococcus aureus  13.36+0.53  16.42+0.17 17.54+0.41 18.30+0.25 20
IS5l Ly
. . Listeria innocua
Ultrasonic- Padina ) 14.46+£0.53 15.22+0.32 16.50+0.23 17.00£0.42 23
Escherichia coli . . . N
i Migall 8.60+0.41  8.40+0.15 11.00%0.45 12.23+0.34 25
Salmonella typhi 7.1140.01  8.94+0.53  9.00+0.30 11.64+0.24 18
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Fig. 2- Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of of maceration (a) and
ultrasonic (b) Padina extract and maceration (c) and ultrasonic (d) Sargassum extract
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Table 6- The amount of acetylcholinesterase enzyme absorption and the combination of enzyme and algae extracts

o
Absorption
LN B)erM}.si
(458) 3lo; ol Enzyme+algae extract
Time(s)  Enzyme Oyl plo-Ldly Seigul Hgl-tosly Oyl yplo—gmlS ) Lo Seigml gk pgmls
Maceration- Ultrasonic- Padina Maceration- Ultrasonic- Sargassum
Padina Sargassum
0 1.058 0.976 0.927 1.027 0. 949
20 1.112 1.030 0.954 1.012 1.009
40 1.163 1.081 1.031 1.096 1.056
60 1.242 1.112 1.069 1.140 1.112
80 1.309 1.127 1.060 1.168 1.130
100 1.317 1.166 1.087 1.241 1.174
120 1.369 1.209 1.109 1.288 1.186
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Table 7- The inhibition percentage of acetylcholinesterase enzyme by algae extracts

Sl 0jlas g9
Type of algae extract

ol 58 el 359 50

AchE nhibitory (%)

Ol ppola—lisly
Maceration- Padina
Sigul gh-Lusl
Ultrasonic- Padina
Ol plo=pgunlS Lo
Maceration- Sargassum
Sl gh-pguls b
Ultrasonic- Sargassum

31.2+0.72°

42.56+0.402

11.63+0.814

25.06+0.11°
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