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SUMMARY

INVESTIGATION OF ANTIOXIDANT AND ANTIMICROOGANISM ACTIVITIES
FROM EXTRACTS OF THE SPONGE Xestospongia testudinaria

Among the sponge species collected in Southwestern Vietnam, Xestospongia testudinaria was relatively
abundant but was less studied. Surveying the biological activities of sponges harvested at a depth of 10
m at Phu Quoc marine, Kien Giang province, gave lots of useful information. The extracts of this
sponge species showed weak inhibition for bacterial and fungal strains (MIC > 512 ug/mL). The n-
hexane extract exhibited two strains of Gram (-) bacteria including Staphylococcus aureus and
Salmonella enterica with the values of 1Csy from 482.46+8.5 to 435.2+10.0 pg/mL. In addition, these
sponge extracts showed moderate antioxidant activity with the values of ECso < 300 pg/mL, in the

ABTS assay.
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1. GIOI THIEU

Hai mién (phylum Porifera) la mét trong
nhitng loai dong vat co tir rat 1au doi. Hai mién
¢6 clu tao co thé don gian nhét trong tat ca cac
loai dong vat da bao, co thé bao gém mot 16p
trung mo dang thach dugc kep gitra hai mang
té bao moéng. Hai mién khéng c6 hé than kinh,
hé tiéu hoa, hé tuan hoan va khong c6 kha ning
van dong [1]. Vi thé, hau hét sy séng cua hai
mién dya vao viéc duy tri mot dong nudc on
dinh chiy qua co thé dé thu nhan thic in va
oxy ciing nhu thai cac chit cin ba [2]. Ching
sinh trudng rong rai trong dai duong va c6 kha
ning chiu dyng nhiét d6 va ap suét cuc 16n
[3]. Chinh vi méi truong sdng khic nghiét, hai
mién ludn phai sinh tdng hop cac chit chuyén
hoa thir cép dic biét co kha nang chdng lai cac
loai dong vat an thit va duy tri co thé & d9 séu
10 m so v6i myc nude bién [2-3]. Cho dén nay,
¢6 khoang 8000 loai Porifera khic nhau song
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trong cac hé sinh thai bién va hé sinh thai nudc
ngot. K& tir khi bit dau kham pha cac san pham
tr tu nhién bién vao nhitng nam 1970, viéc
nghién ciru cac chét chuyén hoa thi cip cua
hai mién Xestospongia (ho Petrosiidae),
thuong dugc goi la bot bién thung, da duogc
nghién cru & modt sd nu6e trén thé giGi
[4]. Chiing dugc biét dén 1a nguon phong phu
cung cép cac hop chit héa hoc chang han nhur:
isoquinoline, quinolizidine, pyridoacridine
alkaloid, quinone, sterol, acid polyacetylenic
brom hda va ester hoa [4]. Cac nghién ciru gan
déy vé thanh phan héa hoc va tac dung duoc 1y
cua chi Xestospongia dac biét 1a hai mién
Xestospongia testudinaria da cho thdy cac chit
chiét xuat tho va cac hop chit phan 1ap tir hai
mién nay thé hién cac hoat tinh sinh hoc dang
ké, ching han nhu khang viém, khang oxy hoa
[5], diéu hoa mién dich [6], giy doc té bao,
khang khuan, diét con trung, e ché protease



HIV va cac hoat dong chéng co thét co tim [7-
8].

Trong cac nghién clru da cong bd gan day cua
Toén Nir Lién Huong va ctv vao nam 2019 -
2020, cao ethanol tong cua cac loai hai mién
thu tai ving bién Pht Qudc nay c6 kha ning
gy doc trén dong té bao Hep-G2 gay ung thu
gan & nguoi (ICso = 56,34 pg/mL) [9]. Pac
biét, cac hop chét sterol ¢c6 mach carbon 30C,
oxime va tetillapyrone dd dugc phan lap, dinh
danh va xac dinh cac hoat tinh sinh hoc néi troi
thdng qua cac nghién ciru so sanh tir loai hai
mién Xestospongia testudianria [10].

Noi dung bai béo nay trinh bay két qua khao
sat so b kha nang oxi hoa va khang vi sinh vat
kiém dinh nham cung cap thém chang ctr khoa
hoc vé hoat tinh sinh hoc cua loai hai mién
Xestopongia testudinaria dé khai théc, thu tai
viing bién Tay Nam Viét Nam.

2. PHUONG PHAP, PHUONG TIEN
NGHIEN CUU

2.1. Phwong tién, vat ligu nghién ciru

2.1.1. Mdu vt ligu

Hai mién thudc chi Xestospongia, tén la loai
Xestospongia testudinaria, dugc thu gom tai
d6 sau 10 m ving bién Kién Giang, Viét Nam,
o toa do N 09°58'17.8"(E 104°01'.34.4"), dugc
dinh danh dua trén dic diém hinh théi giai
phau cua ciu tric khung xuong va trim xuong
theo hudng dan cua Hooper. Cau triic khung
xuong va thanh phan gai xwong duoc quan sat
duéi kinh hién vi quang hoc ACCU-Scope
EXC 350, véi d6 phong dai tir 4-40 Ian. Dinh
danh boi Tién si Thai Minh Quang - phong
Nguon lgi thiy sinh, Vién Hai Duong Hoc,
Vién Han lam Khoa hoc va Cong nghé Viét
Nam.

Mau tiéu ban sb SP02-2018, luu tai phong thi
nghiém Héa Hiru co 2, khoa Khoa hoc Tu
Nhién, truong Dai hoc Can Tho.

. ~ : s
Hinh 1. Mau hdi mién Xestospongia
testudinaria

189

2.1.2. Héa chit va dung cu sir dung diéu ché
cao chiét va thir nghi¢gm hoat tinh

Ethanol 96%, dichloromethane, n-hexane
(Chemsol, Viét Nam) va dung thu hoat tinh
khang oxy hoa: DPPH (2,2-Diphenyl-1-
picrylhydrazyl) (Wako, Japan), ABTS (2,2'-
Azinobis-3-ethylbenzothiazonline-6-sulfonate),
Acid ascorbic (vitamine C), Acid gallic,
K2S;0s, DMSO (Dimethyl sulfoxide),
methanol (Merck). Moi truong nudi cay: LB
(Luria-Bertani), MHB (Mueller-Hinton Broth),
MHA (Mueller-Hinton Agar), TSB (Tryptic
Soy Broth), TSA (Tryptic Soy Agar), SDB
(Sabourand-2% dextrose broth) va SA
(Sabourand-4% dextrose agar). Khang sinh
Ampicillin, Cefotaxim va khang ndm Nystatin.
B§ c6 quay Heidolph, may UV-Vis (Biotek),
cac dung cu phan tich vi sinh, micropipette va
eppendorf.

2.2. Phuong phap nghién ciu

Dinh danh khoa hoc miu nguyén liéu va chiét
cao ethanol tong, sau d6 dung phwong phap
chiét long 1ong dé phan doan cao theo do phan
cuc khac nhau, thue hién tai khoa Khoa hoc Tu
nhién, Truong Dai hoc Can Tho.

Thir nghiém khang oxy hoa dugc thuc hién tai
khoa Khoa hoc Ty nhién, Pai hoc Can Tho.
Thir nghiém khang vi sinh vét kiém dinh dugc
thuc hién tai Vién Han 1am Khoa hoc Cong
nghé Viét Nam.

2.2.1. Piéu ché cao chiét

Mau hai mién Xestospongia testudinaria (300
g) sau khi thu vé duoc rira that sach dé réo, tiép
theo ngadm dam, chiét voi dung méi ethanol
96°, qué trinh chiét dwoc lap lai 5 lan dé chiét
kiét cac hop chét hiru co trong mau thi nghiém,
thu dugc cao ethanol tong (cao EtOH tong) c6
khéi lugng 25 g. Dich chiét sau khi co quay
thu hoi dung moi ethanol duoc sac ky qua cot
Diaion HP-20 dé loai mudi (dung méi gém
nudc tinh khiét va ethanol). Tiép theo gom céc
phan doan ethanol (dd loai mudi) thuc hién
chiét long-long lan luot véi cac dung méi hiru
co ¢b d6 phan cuc khac nhau va thu hdi dung
moi tir cac dung dich thu dwoc dé cé cac cao
chiét phan doan, gdm cao n-hexane (cao Hex)
c6 khéi luong 4.3 g, cao dichoromethane (cao



DC) c6 khéi lwong 1.5 g va cao ethanol:nuée
con lai (EtOH-H,0) c6 khéi lugng 11.8 g [11].
2.2.2. Khao sat khd néang khdng oxy héa
2.2.2.1. Khdo sét hiéu qua trung hoa goc tu do
DPPH

Khao sat hoat tinh trung hoa géc ty do DPPH,
con goi la kha nang khang oxy hoa, cua cac
cao chiét hai mién, theo phuong phap cua
Sharma (2009) c6 hiéu chinh [12]. Hon hop
phan tng géom 40 pL DPPH (1 mg/mL) va 960
uL cao chiét & ndng do tir 250 dén 900 pg/mL
(mdi nong do lap lai 3 lan). Hon hop duoc u
trong t6i 60 phdt & nhiét do phong. Sau do6
duge do d6 hap thu quang phd & budc song
517 nm. Chat d6i chung duoc sir dung la
ascorbic acid (¢ cac ndéng do tur 1,...,15
pg/mL). Thir nghiém duoc 1ap lai 3 1an doc lap
dé dam bao tinh chinh xac.

2.2.2.2. Khdo sét hiéu qua trung hoa goc tu do
ABTS™

Hoat dong loai bo goc tu do ABTS™ duoc Xac
dinh theo phuong phap cta Nenadis (2004) c6
hiéu chinh [13]. Cho 10 pL dung dich cac cao
chiét (nong do tir 200 dén 450 pg/mL) vao 990
pL dung dich ABTS™. Hon hop phan tung
dugc 1 trong 6 phat & nhiét dd phong, do do
hip thu quang phd & budc séng 734 nm. Chét
dbi chimg duoc st dung 14 gallic acid (& cac
ndng d6 khao sat 5,...,30 pg/mL). Thir nghiém
duoc 13p lai 3 lan doc lap dé dam bao tinh
chinh x&c.

2.2.2.3. Thong ké phan tich sé li¢u

Két qua duoc xur ly thdng ké theo phuong phap
phan tich Anova bang phan mém Minitab 16.0
va @6 thi dugc biéu dién bang phan mém
Microsoft Excel.

2.2.3. Khao sat hogt tinh khang vi sinh vt
Kiém dinh bang phwong phdp pha loiing nong
dj trén moi truwong long

Cac chang vi sinh vat kiém dinh: Bacillus subtilis
(ATCC 6633), Staphylococcus aureus (ATCC
13709), Lactobacillus  fermentum  (N4),
Escherichia coli (ATCC 25922), Pseudomonas
aeruginosa (ATCC  15442), Salmonella
enterica, Candida albicans (ATCC 10231).
Cao chiét hai mién dugc pha loing trong
DMSO 100% va nudc cat tiét trung & cac ndng
do: 4, 32, 128 va 512 ug/mL. Ly 10 pL dung
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dich cao chiét cho vao dia 96 giéng, thém 190
uL dung dich vi khuan (ndng &6 5x10°
CFU/mL) va nam ( nong d6 10 CFU/mL), i &
37°C trong 16 dén 24 gio. Gia tri MIC duoc
xac dinh tai giéng c6 nong do chat thir thap
nhat ma wc ché hoan toan sy phat trién cua vi
sinh vat. Gia tri 1Csp dugc xac dinh théng qua
% twc ché vi sinh vat phat trién va phan mém
may tinh Rawdata [14].

(Highyyp; - 50) x (Highcope - Lowcone)
ICs9 = Highcg,e - (N
Highygpo, - LoWygp,

ODc]u’mg +) - OD iy thir
x 100 (2)

% trc ché té bao =
ODchL'mg )~ ODchL'mg (-)

Trong d6: Highcond/LOWcone: Chdt thir ¢ nong
d¢ caolchdat thiz thap & nong d¢ thap;
Highinhee/ LOWinnos: % ¢ ché & nong dg caol%
it ché & nong dé thap.

Chdt tham chiéu:

- Khang sinh Ampicillin cho cac chung vi
khuin Gram (+) voi cac gia tri 1Cs trong
khoang 0.001-0.500 pg/mL; cac gia tri MIC
trong khoang 0.004-1.200 pg/mL.

- Khang sinh Cefotaxim cho cac chung vi
khuan Gram (-) voi céc gia tri ICso trong
khoang 0.025-15.75 pg/mL; véi gia tri MIC
trong khoang 0.05-19.5 pg/mL.

- Khang nam Nystatin cho chung nam Candida
Vi gid tri 1Csotrong khoang 2-2.5 pg/mL; vai
gia tri MIC trong khoang 2.8-5.0 pg/mL.

3. KET QUA VA THAO LUAN

3.1. Két qua thir hoat tinh khang oxy héa
3.1.1. Khdo sat khd ndng lam sach géc tw do
DPPH

Kha ning khang oxy héa cua cao chiét hai
mién dugc khao sat dya trén phan traim khéng
oxy hoa va dugc so sanh voi chat chuan
ascorbic acid (vitamine C) vgi ECsp = 7.91
pg/mL va dya vao phwong trinh dudng chuin
hdi quy tuyén tinh y = 6.0125x + 2.4229 véi hé
sb twong quan R? = 0.9963.

Két qua khang oxy héa cua cao chiét hai mién
X. testudinaria dugc trinh bay trong Bang 1
cho thy hi¢u suat khang oxy hoa ctia cao chiét
ti 1€ thudn véi né)ng d6 va khac biét c6 y nghia
thong ké & cac ndng do khao sat.



Bang 1. Khd nang bat giit goc tur do DPPH (%) theo ting nong dé cua cac cao chiét

Kha ning bit giir goc tu do (%) theo nong d thir nghiém

Cao ECso
chiét 250 350 450 500 800 900 (Mg/mL)
Eﬁ: 31.91+0.420 33.01+0.25" 42.92+0.99¢ 46.32+0.35¢ 72.49+0.72¢ 82.20+0.46" 531.69
Hex  20.67+0.75" 27.84+0.29¢ 36.33+1.07¢ 39.72+0.55¢ 63.23+0.60" 69.81+0.479 633.94
DC  30.45+0.58" 32.14+3.57" 44.16+0.84° 49.57+0.46% 67.57+0.71¢ 83.59+3,92" 516.23
EL?(;" 26.73+0.96" 33.90+0.35° 43.93+0.31¢ 49.95+0.50° 79.24+0.40" 82.65+0.53¢  515.68

Ghi chl: cac mau ty theo sau cac gia trj trong cung mgt hang khac nhau thi khac biér y nghia vé mat

thong ké ¢ mic 5%

Cao chiét cua hai mién Xestospongia
testudinaria bét giit goc ty do DPPH ¢ ndng do
cao, C4c gié tri ECso cua cao déu 16n hon 500
pg/mL, thé hién hoat tinh khang oxy hoa yéu.
Dua theo gia tri ECso cua bon loai cao chiét
trén, cao DC va cao EtOH-H,0 thé hién hoat
tinh khang oxy hoa tét nhat véi gia tri ECsp lan
luot 12 516,23 va 515,68 pg/mL, va cao c6 hoat
tinh thap nhat 1a cao Hex (ICsp = 633.94
pg/mL).

Hai mién thudc cung mét loai dugce thu hoach
& cac vi tri khac nhau thé hién hoat tinh khang
oxy hoa khac biét nhau, dién hinh hai mién
Xestospongia testudinaria & cua ving
Indonesia cho hoat tinh khang gdc tw do DPPH
t6t nhat (ICso = 277,75 pg/mL) [15], hai mién
Xestospongia testudinaria Viét Nam cho hiéu
qua khang gbc tu do DPPH t6t hon so véi mau
thu tai Thai Lan. MAu cua Thai Lan thir
nghiém véi nong d6 1000 upg/mL thi cao
MeOH khéng 71,85% va cao EtOH-H,0 khang
82,65% & ndng do 900 pg/mL [16].

Su khéc biét vé hoat tinh khang oxy héa la do
chiu su tac dong boéi moi trudong sdng ¢ day
hién, con duong trao dbi chat cua vi sinh vat
cong sinh dan dén viéc sinh téng hop céc chat
chuyén hoa thu cap khac nhau [17-18].

3.1.2. Khdo sat khd ndng lam sach géc tw do
ABTS™

Kha ning khang oxy hoa cua cao chiét hai
mién dugc khao st dua trén phan trim khang
oxy héa va duoc so séanh véi chét chuén gallic
acid véi ECsp = 18.79 pg/mL va dua vao
phuong trinh dwong chuan hdi quy tuyén tinh y
=2.7922x - 2.4575 (R2 = 0.9953).

Céc cao chiét hai mién Xestospongia
testudinaria duoc tién hanh xac dinh kha ning
trung hoa gdc ty do ABTS™ bang cach xay
dung do thi gitra ndng do cao chiét va hiéu suat
trung hoa gdc tu do ABTS™. Két qua duoc
trinh bay ¢ Béang 2.

Bang 2. Kha nang bat giir goc tir do ABTS™ (%) theo ting nong dé cia cac cao chiét

] Kha niing bit giir géc tw do (%) theo nong d9 thir nghiém ECso
Cao chiet
200 250 300 350 400 450 (Hg/mL)
EtOH tong 37.95+0.61° 47.89+0.73° 53.46+0.29% 66.87+0.08° 67.62+0.50° 80.12+0.15° 275.43
Hex 25.39+0.13° 38.47+0.13° 50.78+0.199 61.99+0.16° 68.15+0.25" 78.50+0.079 299.75
DC 43.96+0.79° 48.73+0.05° 54.69+0.01¢ 71.98+0.00° 80.63+0.29"7 88.67+0.24%9 250.58
EtOH-H.0 42.70+0.21° 56.78+0.40° 70.65+0.45¢ 79.65+0.04° 84.51+0.46" 91.59+0.669 226.95

Ghi chu: c&c mau ty theo sau céc gid tri trong cung mgt hang khac nhau thi khac biét y nghia vé mat

thong ké ¢ mic 5%



Cian ctr vao Bang 2, cao chiét EtOH-H,0 c6
hoat tinh trung hoa géc tw do ABTS™ manh
nhit véi gid tri ECso = 226,95 pg/mL.

Theo Wisespongpand, cao MeOH loai
Xestospongia testudinaria (thu tai Thai Lan) c6
hoat tinh khir géc tw do ABTS™ yéu hon so Vi
cao chiét EtOH-H,O khoang 2 lan. Mau cao
MeOH (ndng d6 1000 pg/mL) khir loai gdc tu
do 99,32% con cao EtOH-H,0 khir géc tu do
91,59% tai nong d6 450 pg/mL [16].

R& rang, hai mién Xestospongia testudinaria
thu tai bién Viét Nam thé hién tiém nang khang
oxy hoa tét hon rat nhiéu so véi hai mién trong

cung lodi nhung cua nghién ciu ¢ cac noi
khac.

3.2. Két qua thir hoat tinh vi sinh vat kiém
dinh

Cac cao chiét hai mién Xestospongia
testudinaria dugc pha lodng va khao sat do
nhay cam véi cac chung vi khuan va nim kiém
dinh. Hiéu qua uc ché cac ching vi sinh vat
kiém dinh duoc trinh bay ¢ Bang 3.

Bang 3. Hiéu qua trc ché cdc chung vi sinh vat kiém dinh cua cac logi cao chiet

Cao Gia Gram (+) Gram () ljnzl:

chiét tri . L. . C.
: S. aureus . . S.enterica . .
subtilis fermentum  coli aeruginosa  albican

EtOH 1Cs0 >512 >512 >512 >512 >512 >512 >512

tong MIC >512 >512 >512 >512 >512 >512 >512

Hex ICso  482,4648,5 >512 >512 >512  435,2+10,0 >512 >512

MIC >512 >512 >512 >512 >512 >512 >512

ICso >512 >512 >512 >512 >512 >512 >512

bC MIC >512 >512 >512 >512 >512 >512 >512

EtOH- 1Cs0 >512 >512 >512 >512 >512 >512 >512

H.0 MIC >512 >512 >512 >512 >512 >512 >512

Hau hét cao cua hai mién Xestospongia
testudinaria c6 kha ning trc ché yéu ddi véi 6
dong vi khuan va nam C. albican (MIC > 512
pg/mL). Tuy nhién, cao n-hexane co két qua
vuot troi, khi e ché chung vi khuin tu ciu
vang Gram (+) S. aureus gay nhiém tring c6
mu trén da, va chung Gram (-) E. coli gay
mot s6 bénh bat loi vé duong tiéu hoa véi gia
trj ICso 1an lwot 1a 482,46 va 435,2 pg/mL.
Theo nghién ctru cia Hartiadi va c&c cong su,
cac hop chat phan lap dugc tir loai
Xestospongia sp. cho hoat tinh khang tét vi
khuin P. aeruginosa, (ICsp tir 1,7 - 2,9
UM/mL) va chang M. intracellulare (ICso< 24
pM/mL) [19].

R6 rang, gia tri 1Cs trong c&c nghién cuu la
khac nhau, kha ning ¢ ché cua cao chiét thd
chénh léch so véi trén chét tinh khiét, tac dung
trc ché thap vi con 1a hdn hop nhiéu chat.

4. KET LUAN
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Nghién ctu hoat tinh sinh hoc trén cac cao
chiét c6 do phan cyc khac nhau cua lodi hai
mién Xestospongia testudinaria cho nhitng két
qua budc dau kha quan. Cao chiét cua loai hai
mién nay thé hién kha ning wc ché cac ching
vi khuin (MIC > 512 pg/mL). Cao n-hexane
tc ché 2 ching vi khuin  Gram (-)
Staphylococcus aureus va Symonella enterica tot
hon cac ching khac (ICso tir 482.4628.5 dén
435.2+10.0 pg/mL). Ngoai ra, cac cao chiét tir
hai mién nay cho hoat tinh khang oxy hoa o
murc trung binh (ECso < 300 pg/mL) trong thir
nghi¢m ABTS.

LOI CAM ON

NhOm t&c gia tran trong cam on Truong DPai
hoc Can Tho cép kinh phi thuc hién dé tai Sinh
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Duong hoc Nha Trang) da hd tro dinh danh
khoa hoc loai hai mién.
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