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TOM TAT

Rong mo la ngudn tiém ning chia cac chat co6 kha ning uc ché enzyme
acetylcholinesterase. Nghién ctru nay thé hién sy c6 mit cua mot sé hop chét c6 hoat tinh sinh
hoc va hoat tinh tc ché enzyme acetylcholinesterase cua dich chiét khac nhau tir rong mo
(Sargassum henslowianum). Mau rong mo dugc chiét bang methanol, n-hexane va ethyl
acetate ¢ 60°C trong thoi gian 60 phat. Binh tinh cac hop chét ¢ hoat tinh sinh hoc cua dich
chiét theo phuong phap cuia Yadav, hoat tinh wc ché AChE duoc xac dinh theo phuong phap
do quang cua Ellman. Két qua cho thay dich chiét bang dung méi methanol c6 chira 3 nhém
hop chat phenolic, flavonoid, carotenoid va kha ning irc ché AChE cao nhat véi gi tri 1Cso la
550,3 + 0,45 pg/mL, dich chiét bang dung mdi etylacetate va n-hexane cé chira 2 nhém hop
chat phenolic va terpenoid, kha nang uc ché AChE thap hon so véi dich chiét bang dung méi
methanol, gi4 tri ICs lan luot 1 606,12 + 1,31 pg/mL va 609,55+ 0,35 ug/mL. Nghién ctru cho
thiy rong mo (Sargassum henslowianum) & nguyén liéu tiém ning c6 tac dung uc ché enzyme
acetylcholinesterase.

Tuwr khoa: Acetylcholinesterase, enzyme, methanol, hoat tinh sinh hoc, Sargassum
henslowianum.

1. MO PAU

Enzyme acetylcholinesterase xuc tac qua trinh thay phan acetylcholine (Ach) thanh
cholin va acid acetic, 1am tc ché hoat dong cua acetylcholine - chit dan truyén than kinh.
Acetylcholine tim thiy ¢ hanh ndo, ciu ndo, than ndo, ndo trung gian, thé van, vo ndo moi
(nhiéu nhét & viing van dong), trong tity séng va cac hach than kinh thuc vat déu chira ACh.
ACh déng mét vai tro quan trong trong tri nhé va hoc tap. O bénh nhan Alzheimer thiy c6 sy
giam tram trong nong do chat dan truyén than kinh ACh. Tinh trang nay gy suy giam kha
nang nhan thic ddi voi nguoi bénh [1].

Rong mo (Sargassum henslowianum) la mét loai rong nau thugc chi Sargassum sinh
truong ¢ vung bién Nam Trung Bo va ving bién Ba Ria - Viing Tau. Nhiéu nghién ctiu vé viéc
tim ra cac chat e ché enzyme AChE tir rong bién da duoc thyuc hién. Nhitng nghién ctu chu
yéu dirng lai ¢ viéc danh gia hoat tinh cua dich chiét thé va cac phan doan dich chiét. Natarajan
va cong su (2009) da sang loc cac chat tic ché enzyme choinesterase (ChE) tir 11 loai rong
bién & An D¢ va cho thiy dich chiét methanol cua 3/11 loai rong bién tic ché 50% enzyme
AChE & ndng d6 2 mg/mL (Gracilaria gracilis, Sargassum, Cladophora fasicularis) [2].
Suganthy va cong su (2010) chi ra dich chiét methanol cia 5 loai rong bién Hypnea valentiae,
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Padina gymnospora, Ulva reticulata va Gracilaria edulis thu tir dao Hare, Vinh Mannar (An
Do) bang methanol tic ché enzyme AChE véi ICs lan luot 12 2,6; 3,5; 10 va 3 mg/mL [3].
Ghannadi va cong su (2013) nghién ctru hoat tinh ¢ ché enzyme AChE cua dich chiét ethanol
tir 8 loai rong bién Vinh Ba Tu (Iran) cho thiy, Sargassum boveanum (ICso 1a 1 mg/mL) va
Cystoseira indica (ho Cystoseiraceae) (ICso la 11 mg/mL). [4]. Trigui va cong su (2013) da
nghién ctru thanh phan polyphenol va cac hoat tinh e ché enzyme AChE cua tao xanh Ulva
Rigida. Cac phan doan ethyl acetate va n-hexane thé hién kha niang uc ché enzyme déng ké
v&i ICsp 1a 6,08 va 7,6 ug/mL [5]. Nam 2015, Machado va cong su da nghién ctru hoat tinh rc
ché enzyme AChE cua céc chiét xuét tir ba lodi tao do ¢ Brazil (Hypnea musciformis, Ochtodes
secundiramea va Pterocladiella capillacea). Két qua thu dwoc dich chiét rong O.
secundiramea c6 hoat tinh &c ché enzyme vira phai (48,59%), trong khi dich chiét tir rong H.
musciformis va P. capillacea c6 hoat tinh yéu (Ian luot 12 7,21 va 5,38%) [6].

Mot sb nghién ctru da bude dau tinh sach, dinh danh céc hop chat cé hoat tinh wc ché
enzyme AChE. Choi va cong su (2015) da phén 1ap cac chat e ché enzyme cholinesterase,
danh gia hoat tinh sinh hoc cua dich chiét tir 12 loai rong bién Han Quéc va tac gia da chi ra
phan doan EtOAc cua rong Eisenia bicyclis c6 hoat tinh tic ché enzyme AChE cao (IC50 la
2,78 mg/mL). E. bicyclis va phlorotannin tir phan doan ethyl acetate cta loai rong nay trong
viéc phét trién cac tac nhan diéu tri hoic phong ngira bénh AD [7]. Theo Kannan (2013)
phlorotannin dwoc phan 1ap tir phan doan ethyl acetate trén ddi twong rong nau Ecklonia
maxima & bo bién phia tdy Nam Phi ciing thé hién kha niang wc ché enzyme AChE hiéu qua.
Yoon va cong su (2008) chi ra sterol phan lap tir phan doan n-hexane va phlorotannin ctaa phan
doan ethyl acetate tir tao be Ecklonia stolonifera c6 hoat tinh uc ché enzyme AChE [8]. Tuong
tu, Rengasamy va cong su (2015) da nghién ciru va chi ra rang cac hop chét alcaloid, flavonoid
tach tir tim loai rong bién ¢ KwaZulu-Natal (Nam Phi) c6 kha ning @rc ché enzyme AChE
hiéu qua [9].

O trong nudc, cac nghién ctru lién quan dén chat we ché hoat dong cia enzyme AChE
con it cha yéu & cac dbi tuong thuc vat trén can. Tran Thu Hién va cong su (2013) danh gia
hoat tinh tic ché enzyme AChE tir ndo chudt cua sen (Nelumbo nucifera Gaertn) va sen sting
(Nelumbonaceae) cho thay, cuéng va hoa déu cho hoat tinh tc ché enzyme AchE, thé hién
tiém nang sir dung cay sen trong chita bénh AD la rat 16n, tuy nhién can tap trung nghién ctu
sdu hon nita [10]. Nguy&n Bich Hanh (2017) cho thiy phan doan n-butanol tir phan than ré cay
Hoang Lién chan ga (Coptis chinensis Franch) wc ché manh enzyme AChE véi ICsp dat
10,44 pg/mL [11]. Phan doan n-butanol tir ciy Hoang Lién 6 rd ciing cho hoat tinh tc ché
enzyme AChE vai I1Cso 1a 3,38 pg/mL c6 [12]. Hoang Viét Diing (2014) da nghién ciru dac
diém thyc vat, thanh phan héa hoc va tac dung tc ché enzyme AChE cua hai loai Piper
thomsonii va Piper hymenophyllum, ho hé tiéu (Piperaceae) Két qua cho thay, 14 chat tinh
khiét phan 1ap duoc tir hai loai nay cho thiy déu thé hién hoat tinh tc ché enzyme AChE [13].
Do d6, nghién ciu nay dugc thuc hién nham dinh tinh cac hop chat ¢6 hoat tinh sinh hoc va
danh gia hoat tinh ic ché enzyme acetylcholinesterase cua cac dich chiét khac nhau tir rong
mo (Sargassum henslowianum), 1am co s& cho nhitng nghién ctru sau hon sau nay.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vt li¢u
Rong mo (Sargassum henslowianum) tuoi thu hoach tai viing bién tinh Ba Ria - Viing

Tau vao thang 6 ndm 2020. Rong duoc rira sach, sy khd ¢ 50°C, sau dé dugc thai nho dén
kich thuéc 2-4 mm dé phuc vu nghién cuu.
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Hoa chat: enzyme Acetycholineserase (Sigma-Aldrich, M¥), co chat Acetylthiocholin
iodid (ATCI) (Sigma-Aldrich, M) va thudc thir acid 2.2’°-Dithiobis(5-nitropyridine (Sigma-
Aldrich, M¥), dimethyl sulfoxide (DMSO) (Sigma-Aldrich, M¥), Na,CO3 (Hemedia, An Do),
dém Tris (C4H1NOs.HCI) (Hemedia, An Do), methanol, ethyl acetate, n-hexane (Trung
Quoc).

2.2. Phuong phap nghién cau
2.2.1. Chudn bj dich chiét

Cac mau rong mo (50gram) duoc chiét bang cac loai dung mdi khac nhau lan luot 1a
methanol, n-hexane va ethyl acetate trong thoi gian 60 phat & 60 °C véi ty 1€ nguyén liéu
(NL)/dung méi (DM) 1 1/40 (w/v). Sau d6, dich chiét duoc loc qua gidy loc Whatman No.1
va c6 dac chan khdng dé thu nhan cao chiét. Cao chiét dugc hoa tan trong nudc cat theo ty ¢
1/20 d phuc vu dinh tinh cac hop chat cd hoat tinh sinh hoc va hoat tinh tc ché enzyme
acetylcholinesterase.

2.2.2. Phuwong phap phan tich
2.2.2.1. Pinh tinh cac hop chét c6 hoat tinh sinh hoc

Dinh tinh hop chit: phenolic, flavonoid, carotenoid va terpenoid theo phwong phép cua
Yadav va cong su (2014) [14].

Cach dinh tinh nhém hop chat phenolic: Lay 0,5mL dich cao chiét cho vao 5ng nghiém,
tiép tuc cho vao dng nghiém 1,5 mL dung dich Na,COs 7,5%, thém vao 0,5 mL nuéc cat va
2-3 giot folin, lic déu dung dich, dé yén 10 phat. Dung dich chuyén sang mau xanh den hoic
tim chirng t6 c6 mat nhém hop chat phenolic.

Céch dinh tinh nhém hop chat favonoid: Lay 0,5 mL dich cao chiét cho vao 6ng nghiém,
tiép tuc cho vao éng nghiém 1,5mL dung dich FeCls 5%, lic déu dung dich, dé yén 10 pht.
Dung dich chuyén sang mau hdng chirng té c6 mat nhém hop chat favonoid.

Céch dinh tinh nhém hop chat terpenoid: L4y 0,5 mL dich cao chiét cho vao 6ng nghiém,
tiép tuc cho vao éng nghiém 1,5 mL dung dich H,SO4 10%, thém 0,5 mL dung dich ethanol
70%, lic déu dung dich, dé yén 10 phut. Dung dich xuat hién két tua nau do ching to c6 mat
nhém hop chat terpenoid.

Céch dinh tinh nhém hop chét carotenoid: LAy 0,5mL dich cao chiét cho vao dng nghiém,
tiép tuc cho vao dng nghiém 1 mL dung dich H2SO4 ddm dic lic déu dung dich, dé yén 10
phdt. Dung dich chuyén sang mau xanh dwong hay xanh luc ching té ¢6 mat nhém hop chét
carotenoid.

2.2.2.2. Bénh gié hoat tinh wrc ché enyme acetylcholinesterase

Kha ning rc ché enzyme acetylcholinesterase duoc danh gia theo phuwong phéap do quang
cua Ellman (1961) [15].

Nguyén tic cta phuong phap: Co chat acetylthiocholin iodid (ACTI) bi thay phan nho
xUc tac cua enzyme AChE tao thiocholin. San pham thiocholin phan wng veéi thude thir acid
5-5-dithiobis-2-nitrobenzoic (DTNB) tao thanh hop chat acid 5-thio-2-nitro benzoic ¢6 mau
vang. Luong hop chat mau duoc tao thanh nay ty 18 thuan véi hoat do cua enzyme AChE. Panh
gia hoat tinh cua enzyme AChE dya vao d6 hap thu caa mau thir & bude séng 412 nm, cu thé:

Mau rong (A1): 0,1 mL méu dich chiét rong mo dugc b6 sung 2,2 mL dém phosphat pH
8 va 0,1 mL enzyme AChE (0,5 Ul/mL). Hon hop duoc lac déu va gitr & 37 °C trong 5 phut.
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Sau d6, 0,1 mL co chat ACTI (3mM) va 0,1 mL thudc thir DTNB (3mM) duoc bé sung lan
luot vao hdn hop va lic déu. Hon hop tiép tuc giit trong 30 phat & 37 °C. Sau do6, hdn hop tiép
tuc dugc bo sung 3 mL Na;COs 0,1M va do do hap thu ¢ budc séng 412 nm dé tinh phan tram
rc ché. Mau ddi ching sir dung 0,1 mL nuéc cat thay cho mau dich chiét. Mau trang dugc
thuc hién tuong ty mau rong nhung khong bo sung enzyme.

AO0—(A1-A2)
A0

Kha ning e ché enzyme acetylcholinesterase (1%) = * 100%

Al: Do hap thu caa mau thi nghiém (c6 chira dich chiét va enzyme)

AO0: Do hap thu cua mau déi ching (mau trang, khong bd sung dich chiét)
A2: Do hip thu ciia mau trang (chi c6 dich chiét, khong c6 enzyme)

ICs0 va cach xac dinh:

_ 1Cso lanong do (mg/mL) ctia mau tai do co thé e ché 50% goc tu do, té bao hoac enzyme.
Mau c6 hoat tinh cang cao, gia tri 1Cso cang thap. Xac dinh ICso: Tién hanh khao sat hoat tinh
cua mau ¢ nhieu nong d6 khac nhau. Nhitng mau c6 hoat tinh bien thién tuyen tinh véi nong
do s€ vé mot duong chuan duong thang y = ax + b qua tat ca cac diem (voi y la % tc che va x
la ndng d¢). Nhitng mau c6 hoat tinh khong bien thién tuyén tinh véi nong do, mot cach gan
ding, chon hai nong do uc che trén va dudi 50% va ciing tien hanh vé duong thang y = ax + b.
Thu dugc phuong trinh y = ax + b v6i hé 0 a, b da biet. Tir phuong trinh y = ax + b da biet,
th;ly y = 50% vao phuong trinh sé thu duoc gia tri x, do chinh 1a nong d6 ¢ ché dugc 50%
goc tu do (1Csp).

2.2.3. Phurong phdp xir 1y 56 liéu

Dit liéu duoc thé hién dudi dang X+SD va duoc phan tich trén phan mém SPSS véi mirc
y nghia (p<0,05).

3. KET QUA VA THAO LUAN
3.1. Pinh tinh c4c hop chit co hoat tinh sinh hec ciia dich chiét rong mo

Bang 1. Két qua dinh tinh sy c6 mat caa cac hop chit c¢é hoat tinh sinh hoc trong
cac dich chiét khac nhau tir rong mo S. henslowianum

Nhém chét Dich chiét methanol | Dich chiét ethyl acetate | Dich chiét n-hexane
Polyphenols + + +
Flavonoids + _ _
Terpenoids _ + +
Carotenoids + _ —

* (+) ¢6 mat nhom chat, (-) khdng ¢6 mat nhom chét.

Két qua dinh tinh cho thay trong dich chiét rong mo bang dung méi methanol c6 chira 3
hop chat sinh hoc thugc nhém polyphenols, flavonoids va carotenoids. Con dich chiét rong
mo bang dung moi etylacetat va n-hexan ¢ chtra 2 hop chat thugc nhém polyphenols va
terpenoids. Theo Kannan va cong su (2015), di ching minh sw c6 mit cua cac hop chat
phenolic, flavonoid va tannin c6 trong rong bién glup lam tang kha nang uc chdng oxy hda va
trc ché enzyme acetylcholinesterase cua dich chiét rong bién [9].
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3.2. Hoat tinh 1ic ché enzyme acetylcholinesterase ciaia dich chiét khac nhau tir rong mo

120 +
100 +
80 +
60 +
40 4
20 +

0 : : : : : : |

0 0,2 0,4 0,6 0,8 1 1,2 1,4

Hoat tinh trc ché AChE (%)

Nodng d6 (mg chat tan/ml)

—o— Methanol —@—n-hexan —&— Ethyl acetate
Hinh 1. Hoat tinh tc ché enzyme AChE cua dich chiét khac nhau tir rong mo

Hoat tinh c ché AChE cuia c&c dich chiét ting dan theo ndng d6. Dich chiét bang dung
mdi methanol cho thay kha ning tc ché enzyme AChE cao nhit vi dich chiét rong mo bang
methanol c6 chira cac hop chat sinh hoc nhu polyphenol, flavonoid va carotenoid. Hoat tinh
trc ché enzyme AChE Ia do tac dung hiép dong cua céc hop chat nay trong dich chiét. Bdi véi
dung mai chiét methanol, khi ndng do chét tan 1on hon 0,5 mg/mL thi kha ning wc ché enzyme
AChE dat khoang 50%. Trén thé gidi, c6 nhiéu nhém nghién ctru da danh gia kha nang wc ché
cua dich chiét rong bién bang dung mdi methanol, két qua cho thiy kha ning trc ché AChE
dat 50% & ndng do chat tan khoang 2 mg/mL [2, 3].

Bang 2. Gia tri ICso cua céc dich chiét rong mo biang cac dung méi khac nhau

Mau dich chiét ICs0 (Mg/mL)
Methanol 550,3 £ 0,45
n-hexane 609,55 = 0,35

Ethyl acetate 606,12 + 1,31

Dich chiét khéc nhau tir rong mo (Sargassum henslowianum) thé hién tac dung wc ché
enzyem AChE khéc nhau. Cu thé 1a dich chiét methanol c6 tac dung tc ché enzyme AChE cao
nhét trong céc dich chiét véi gié tri I1Cso 12 550,3 + 0,45 (ug/mL). Dich chiét ethyl acetate c6
tac dung trc ché enzyme AChE thap nhét trong céc dich chiét véi gia tri ICso twong tng 606,12
+ 1,31 (ug/mL).

Theo nghién cau cua Stirk va cong su (2007), dich chiét methanol tir bay loai rong bién
dugc thu thap ¢ Vinh Rocky (Nam Phi) (Caulerpa racemosa, Codium capitatum, Halimeda
cuneata, Ulva fasciata, Amphiroa bowerbankii, Amphiroa ephedraea va Dictyota humifusa)
déu c6 hoat tinh wc ché enzyme AChE [16]. Ghannadi va cong su (2013) chi ra dich chiét
ethanol tir Sargassum boveanum c6 hoat tinh @c ché enzyme AChE cao nhat (ICso 1 mg/mL)
trong 8 loai rong bién khac nhau tir Vinh Ba Tu (Iran), twong &ng 1000 pg/mL [4]. Trong
nghién ctru ndy, hoat tinh wc ché enzyme AChE dat 550 ug/mL, diéu nay ching to hoat tinh
trc ché enzyme AChE trong rong mo (Sargassum henslowianum) thu hoach tai viing bién ba
Ria-Viing Tau cua Viét Nam tét hon.

Do do, tiép tuc nghién ctru siu hon dé xac phan lap, xac dinh cac hop chit cé hoat tinh
trong dich chiét rong mo va 1am sang to co ché tac dung cua cac hop chat nay 1a rat can thiét.
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4. KET LUAN

Dich chiét methanol tir rong mo Sargassum henslowianum cé chira cac chat cé hoat tinh
sinh hoc thuéc nhém polyphenols, flavonoids va carotenoids, con dich chiét etylacetate va n-
hexane ¢ chira hop chat nhém polyphenols va terpenoids. Két qua cho thay, dich chiét
methanol tir rong mo Sargassum henslowianum cé hoat tinh wc ché enzyme AChE cao nhit
(ICso = 550,3 + 0,45 pg/mL), dich chiét n-hexan va ethyl acetate c6 tac dung wc ché enzyme
ACHhE thap hon véi gia tri ICso twong tng 1 609,55 + 0,35 va 606,12 + 1,31 (ug/mL). Két qua
nay ma ra cac hudng nghién ctru sau hon dé phan lap, xac dinh cac hop chat cé hoat tinh trong
dich chiét rong mo va lam sang to co ché tc dung ciia cac hop chat nay 14 rat can thiét.
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ABSTRACT

QUALIFICATION OF COMPOUNDS WITH BIOLOGICAL PROPERTIES
AND EVALUATION ON ANTI-ACETYLCHOLINESTERASE ACTIVITY
OF DIFFERENT EXTRACTS FROM BROWN ALGAE SARGASSUM HENSLOWIANUM

Nguyen Thi Ngoc Hoai*, Nguyen Thi Phuong, Nguyen Van Hieu
Ho Chi Minh City University of Food Industry
“Email: hoaintn@hufi.edu.vn

Algae is a potential source of substances capable of inhibiting the enzyme AChE. The
study exhibited the presence of some compounds with biological properties and anti AChE
enzyme activity of brown algae (Sargassum henslowianum) by different environmental
extracts. The samples were extracted with methanol, n-hexane, and ethyl acetate at 60°C for
60 minutes. Qualification of compounds with biological properties and anti AChE activity of
other extracts according to Yadav and Ellman, respectively. The results showed that methanol
extraction contained polyphenol, flavonoids, and carotenoids. AChE of methanol extraction
was IC50 550,3 + 0,45 pg/mL. Ethylacetate and n-hexane extraction contained polyphenol
and terpenoid with anti AChE activity was lower in comparison to methanol extract, and their
ICso values corresponded to 606,12 + 1,31 pg/mL and 609,55 + 0,35 pg/mL, respectively.
Brown algae (Sargassum henslowianum) is a source of anti AChE.

Keywords: Acetylcholinesterase, enzyme, methanol, biological properties, Sargassum
henslowianum.
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