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TOM TAT

Hién nay, viéc nghién curu vé thuc vt khong
mach (dai thuc vat) con kha moi mé, chua dwoc quan
tam nhiéu, dic biét la ¢ Viét Nam. Do dé, bai béo
tdp trung vao nudi cdy va nghién ciru mot s6 hoat tinh
sinh hoc cua vai loai dai thuc vit & Vuon Quéc gia
Bidoup—Nui Ba nhu hoat tinh khang oxy héa, hoat
tinh irc ché acetylcholinesterase, hoat tinh khdng
khudn va dinh tinh su hién dién cia cdc nhém hop
chdt thir cdp chinh cia cdc lodi thie vt nay. Ngodi
ra, mot trong $6 cdc lodi dai thuc vt tiém nang (réu
bac) dd dwoc nghién ciu nudi cdy in vitro dé cé
nguon nguyén liéu chi dong. Ching téi da thu hdi,
phan logi va dinh danh dwoc 6 loai thuc vt khong
mach bao gom 3 lodi réu (Pyrrhobryum spiniforme,

Bryum argenteum, Campylopus umbellatus) va 3 loai
dia tién (Lepidozia fauriana, Plagiochila trabeculata,
Schistochila blumei) tir Vieon Quéc gia Bidoup-Niii
Ba. Két qua nghién ciru hoat tinh cua 6 loai thuc vat
khéng mach nay cho thdy cao chiét tir L. fauriana c6
kha ndng khdng oxy héa cao nhdt ciing nhw irc ché
acetylcholinesterase cao nhat (ICsq = 6,617 £+ 0,080
mg/mL), cao chiét tir S. blumei cé tiém ndng khding
khudn. Két qua nuéi cdy in vitro cho thdy ching ta
hodan toan cé khd ndang nhdn sinh khéi in vitro réu
bac tir bao tir v6i méi truong tot nhdt cho sw phat
trién la méi truong MS bé sung 2,4-D 1 mg/L va
kinetin 2 mg/L.

Tir khéa: acetylcholinesterase, dai thuwe vdt, in vitro, khang khudn, khang oxy héa, thwce vit khong mach.

MO PAU

Hién nay, thuc vat khong mach (dai thuc vat)
dugc chia thanh 3 nganh 1én: Pia tién (Réu Tan)—
Marchantiophyta, Giac  Tién (Réu  Sung)-
Anthocerotophyta va Réu—Bryophyta. Nhimng loai
thugc nhém thuc vat nay thuong nho, khéng cod
lignin, khong c6 mach, 14 chi gdm mét 16p té bao. Do
khong c6 nhiéu co ché bao vé co hoc nhu thuc vat co

mach, dai thyc vat c6 thé chira nhitng thanh phan hoa
hoc dic biét dé gitip ching sinh ton.

Vuon Quéc gia Bidoup—Nui Ba chiém vi tri phan
16n trén dia ban hanh chinh huyén Lac Duong va mét
phan huyén Pam Réng, tinh Lam Dong, c6 dia hinh
ddi ntii voi d6 cao trén 1400 m. Khi hau, do am, diéu
kién ty nhién noi day rat thich hop cho sy phat trién
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cua dai thyc vat nén khu vyc ndy co6 sy phong phu, da
dang vé dai thyc vat.

Trén thuc té, mot sb it loai dai thuc vat da dugc
sir dung trong cac bai thuéc dan gian & mot s6 noi
nhu Trung Quéc, An Do. Thém vao do, dai thuc vat
con 1a ngudn cung cdp mot s6 hop chit co hoat tinh
sinh hoc [2]. Vi su phong pht trong ung dung ma
hién nay, & mot sé nudc trén thé gidi, dai thuc vat
dang bit dau dugc quan tdm va nghién ctu, chu yéu
12 nudi ciy in vitro cac loai réu dong thoi khao sat
hoat tinh sinh hoc cua chung. Tuy nhién, tai Viét
Nam, nhom thyc vat ndy van chua duge cht y nghién
ctru nhiéu vé mang sinh héa va vi nhan giéng. Do do,
viéc dinh danh, khao sat hoat tinh sinh hoc nhu nang
luc  khua, hoat tinh khang Kkhuén,
acetylcholinesterase ciing nhu thim do kha nang nuoi
ciy in vitro mot sé loai dai thuc vat 1a can thiét dé mo
dau cho sy quan tim d6i véi nhom thuc vat nay &
Viét Nam.

VAT LIEU VA PHUONG PHAP

Vit liéu

khang

Pyrrhobryum  spiniforme,
Campylopus umbellatus, Bryum argenteum va cac
loai dia tién Lepidozia fauriana, Plagiochila
trabeculata, Schistochila blumei duoc thu hai tai khu
vuc Vuon Qudc gia Bidoup—Nui Ba, tinh Lam Ddng
véi toan bo cay sir dung cho cac thi nghiém sinh hoa,
riéng tti bao tir Réu Bac (Bryum argenteum) sir dung
dé tao ngudn mau in vitro.

Cac loai réu

Mau réu duoc phéan loai dya trén hé thong phan
loai cia Goffinet va cong su [11], mau dia tién dugc
phan loai dwa trén hé thong phan loai cua Crandall-
Stotler va cong su [8, 9].

Phirong phdp khir trimg mau va nudi cdy Réu Bac in
vitro

Tui bao to Réu Bac Bryum argenteum dugc tach
khoi thé giao tir va dugc rira so voi nude cat. Sau do,
trong ti cdy, cac tai bao tir dugc lic nhe nhang véi
javel (5% sodium hypochloride) & cac nong do khao
sat 12 5 %, 15 %, 30 % trong 5 phut va ria lai 3 1an

v6i nude hip vo trang. Tiép theo, thi bao tir dugc g
nip va dam thang rdi trai bao tir 1én moi truong nudi
Cciy dé theo ddi phat sinh hinh thai. Moi truong su
dung trong thi nghiém la moéi truong MS (Murashige
& Skoog, 1962) bé sung fructose 18 g/L (0,1 M),
NAA (1-naphthalene acetic acid) 1 mg/L va BA
(benzylaminopurine) 2 mg/L, 24-D (24-
dichlorophenoxyacetic acid) 1 mg/L va Kinetin 2
mg/L, IBA (indole-3-butyric acid) 0,203 mg/L (1
uM) va BA 0,0225 mg/L (0,1 uM).
Piéu ché cao

Phuong phap diéu ché cao dugc thyc hién theo
k§ thuat chiét ngam dam (Maceration) [20]. Mau sau
khi thu hai dugc nhat tach khoi nhiing loai dai thuc
vat khac. Tiép theo, cac mau dugc rira sach bang
nudc rdi phoi kho dén khdi luong khong ddi roi xay
nhuyén thanh bot kho. Ngam bot trong ethanol tuyét
d6i. Giir yén ¢ nhiét ¢ phong trong 48 gio. Sau do,
dung dich duoc chiét loc ngang qua gidy loc, thu dich
loc. Tiép theo, rot dung mdi méi vao binh bot mau va
tiép tuc qua trinh chiét thém 2 1an nira chiét kiét mau.
Phan dich loc duoc ¢6 quay chan khong dudi dung
moi dé co dugc cao chiét.
Khdo sdt nang luc khi

Ning luc khir ciia cao chiét cac mau duoc thuc
hién theo phuong phap Yen & Duh (1993). Cho 2,5
mL dung dich dém sodium phosphate 0,2 M pH 6,6
vao 1 mL cao chiét dugc pha lodng trong ethanol
tuyét d6i thanh ndng d6 5 mg/mL. Lic déu rdi bd
sung 2,5 mL dung dich potassium ferricyanide 1 %.
Han hop phan tng duoc 6n dinh & nhiét 6 50 °C
trong thoi gian 20 phiit. Sau d6, thém vao hdon hop
phan tng 2,5 mL trichloroacetic acid (TCA) 10 %.
Lic déu cac hdn hop phan ung, sau d6 ly tam 2000
vong/phut trong 10 phut dé loai bo két tua, thu ldy
dich ndi. Hat 1 mL dich ndi cho vao 6ng nghiém
khéc, thém 2 mL nuéc cat va 0,5 mL dung dich FeCly
10 %. Léc déu hdn hop trén rdi dé yén trong thoi gian
5 phiit. Sau cung, dich phan tmg dugc do do hap thu
6 budce song 700 nm.
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Khdo sdt hoat tinh khéng khudn

Hoat tinh khang khuadn cua cac loai cao chiét
dugc thyc hién trén 7 ching vi khuan: Escherichia
coli, Samonella typhi, Staphylococcus aureus,
Bacillus cereus, Pseudomona aeruginosa,
Enterococcus faecalis, Vibrio cholera. Vi khuin dugc
hoat hoa trong méi treong LB (Luria-Bertani) long va
nudi cdy dich huyén phu vi khuin cho dén khi dat
ODgys bang 0,5 hoic hon, sau d6 diéu chinh dich
huyén phu vi khudn dén ODg,s bang 0,5. 100 pL dich
khuan duoc trai déu trén mdi dia petri. Sau do, hut 50
uL dung dich pha lodng cac cao khac nhau & nong do
10 mg/mL, kanamycin 0,6 mg/mL, ethanol tuyét ddi
cho vao tirng 16 da duc. Cac dia nay duoc u trong 24
gio & 37 °C, va chi tiéu theo ddi 1a dudng kinh vong
khang khuén.
Khdo sdt hoat tinh irc ché acetylcholinesterase

Hoat tinh wc ché acetylcholinesterase cua céc loai
cao chiét dwoc thuc hién dya trén thi nghiém cua
Ellman (1961). Thi nghiém duoc tién hanh véi dia
microtiter 96 giéng, trong mdi giéng c6 25 pL dung
dich cao chiét (ndng do 5 mg/mL) hoa tan trong dém
A (50 mM Tris HCI pH 8 trong nudc khir ion) va
DMSO (dimethyl sulfoxide) 10 %, 25 pL dung dich
co chat ATCI (acetylthiocholine iodide) (15 mM),
125 upL dung dich DTNB (5,5'-dithiobis(2-
nitrobenzoic acid)) (3 mM) pha trong d¢m C (50 mM
Tris HCI pH 8; 0,1 M NaCl; 0,02 M MgCl,), 50 puL
dung dich ¢ém B (50 mM Tris HCI pH 8, 0,1 % BSA
(bovine serum albumin); 25 pL dung dich enzyme
acetylcholinesterase (0,22 U/mL pha trong dung dich
dém B). U ¢ nhiét 6 phong trong 15 phut. Sau dé
dem do OD ¢ budc song 405 nm. Galantamine dugc
st dung lam chimg duong. Mau blank 1 mau khong
chtra enzyme. Mau chirg am 1a mau khong chira cao
chiét. Phan trim wc ché acetylcholinesterase 1a chi

tiéu theo ddi cua thi nghiém, dugc tinh theo cong
thac sau:

% trc ché acetylcholinesterase = (OD ddi chiing-OD
mau thir) /(OD dbi chang) x 100 %

Sau do, dva vao Kkét qua, thi nghiém xac dinh I1Cs
(Half maximal inihibitory concentration) cua cao
ethanol loai c6 hoat tinh cao nhat s& duoc tién hanh.

Pinh tinh mét s6 nhém hop chat thir cdp chinh ¢é
trong cao chiét

Xac dinh nhanh mot s nhém chit thuong gap
trong nguyén liéu thuc vat, thudng qua cac phan (ng
hoéa hoc dic trung nhu phan @ng két taa, phan tng tao
mau,... bao gom cac thi nghiém: dinh tinh phenol
bang thudc thir Bortrager véi KOH dé phat hién
quinone va coumarin v&i mau do, tim hoac xanh luc,
bang gelatin dé phat hién tannin véi két tia vang
nhat; dinh tinh alkaloid bang thuéc thir Wagner cho
két tia mau nau; dinh tinh flavonoid bang H,SO, dam
dic cho mau do dam dén xanh duong (chalcone,
aurone) hoic mau cam dén do (flavonoid), bing
NaOH/ethanol cho mau vang dén do vei flavonoid;
dinh tinh terpenoid-steroid bang phan tmg Rosenheim
cho mau xanh duong véi saponin triterpen, bang phan
mg Salkowski dé phat hién steroid véi mau do dam,
xanh, tim, va phan ung tao bot véi saponin bang HCI
va NaOH; dinh tinh cac hop chat glycoside bang
thudc thir Molisch cho mot 16p mau tim hodc do.
KET QUA VA THAO LUAN
Thu hai, phén loai va dinh danh
Chuing t61 da thu hai, phan loai va dinh danh dugc 6
loai thuc vat khong mach bao gom 3 loai réu
(Pyrrhobryum  spiniforme,  Bryum  argenteum,
Campylopus umbellatus) va 3 loai dia tién (Lepidozia
fauriana, Plagiochila trabeculata, Schistochila
blumei) tir Vuon Quéc gia Bidoup-Nui Ba, cu thé:
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Pyrrhobryum spiniforme

Gioi: Plantae

Nganh: Bryophyta

Lép: Bryopsida

Bo: Rhizogoniales

Ho: Rhizogoniaceae

Chi: Pyrrhobryum

Loai: Pyrrhobryum spiniforme (Hedw.) Mitt.

Tén tiéng Viét: Réu Thap but hinh gai

Tén tiéng Anh: pyrrhobryum moss

Pyrrhobryum spiniforme duoc rét it nguoi nghién ciru
va co rat it bao cao lién quan dén thanh phan hoéa hoc
dugc cong bo. Nguoi ta tim thay pyrronin & P.
spiniforme. Theo Xiaowei (2007), cac flavonoid,
carotenoid va cac thanh phan acid béo cua loai réu
nay da dugc nghién cuu [21].

Bryum argenteum

Gioi: Plantae

Nganh: Bryophyta

Lap: Bryopsida

Bo: Bryales

Ho: Bryaceae

Chi: Bryum

Loai: Bryum argenteum Hedw.

Tén thong thuong: Réu Bac

Tén tiéng Anh: silver moss, silver thread moss

Theo Sabovljevic va céng su (2001), Bryum spp.
chra cac flavonoid, flavonol, biflavone, aurone,
isoflavone, 3-desoxyanthocyanin va carotenoid [18].
Bryum argernteum chaa bioflavone, flavone
glycoside, flavone diglycoside [7, 14]. Theo Alam va
cong su (2015), hoat tinh khang khuin cua Bryum
argenteum cung 3 loai dai thuc vat khac da dugc
Singh va cong su nghién ctru dé tim phuong phap
diéu tri nhidm trung phong. Nhiing loai réu nhu

Bryum argenteum c6 hoat tinh ha sbt, khang viém
mang nhay ¢ miii, giai doc va dugc dung cho cac
bénh nhiém khuan ¢ An D¢ [1]. Bang chimg vé viéc
sir dung B. argenteum trong bai thudc dan gian chua
dugc tim ra.

Campylopus umbellatus

Gidi: Plantae

Nganh: Bryophyta

Lép: Bryopsida

Bo: Dicranales

Ho: Leucobryaceae

Chi: Campylopus

Loai: Campylopus umbellatus (Schwigr. & Gaudich.
ex Arn.) Paris

Déi véi C. umbellatus, hién nay chi méi c6 nhitng
nghién ctu vé thanh phan kim loai cua loai réu nay,
con lai chua c6 nhitng nghién ctru khac vé thanh phan
hoéa hoc [15].

Lepidozia fauriana

Gigi: Plantae

Nganh: Marchantiophyta

L&p: Jungermanniopsida

B6: Jungermanniales

Ho: Lepidoziaceae

Chi: Lepidozia

Loai: Lepidozia fauriana Stephani

Lepidozia fauriana sinh tong hop cac sesquiterpenoid
loai chiloscyphane gom 11,12-dihydrochiloscyphone
va dihydrochiloscypholone. Loai nay cling san sinh
eudesm-3-en-7a-0, mot  sesquiterpenoid  loai
eudesmane [13]. Ngoai ra, loai nay ciling tong hop
sesquiterpenoid loai amorphane [4]. Nguoi ta cling da
tim thdy rt nhidu loai sesquiterpenoid va hop chét
thom khac nhau trong L. fauriana [3]. Lepidozenolide
tu Lepidozia fauriana co6 dap ung tich cuc voi
Staphylococcus aureus khang methicillin & ndng do
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100 pg/mL. Hop chit nay ciing cho thiy tic dung tic
ché Candida albicans va Trichomonas feetus & nong
dd 100 pg/mL [5]. Ngoai ra, theo nghién clru cta
Hsiang-Ru Lin (2015), lepidozenolide tir L. fauriana
cling hoat dong nhu mét farnesoid X receptor [12].
Plagiochila trabeculata

Gidi: Plantae

Nganh: Marchantiophyta

Lép: Jungermanniopsida

B6: Jungermanniales

Ho: Plagiochilaceae

Chi: Plagiochila

Loai: Plagiochila trabeculata Steph

Céc loai thudc chi Plagiochila 13 ngudn giau cac
sesquiterpenoid loai ent-2,3-secoaromadendrane, la
nhitng hop chét c6 tac dung tic ché sy phat trién cia
thuc vat va khang con trung rat manh. Hop chat nay
chi dugc tim thiy & cac loai thudc chi Plagiochila ma
chua tim thay & bét ki loai nao khac. Cac loai thudc
chi Plagiochila dugc chia thanh 2 nhom vé mat hoa
hoc, mot loai c6 mot chat rit ddm mui dic trung 1a
plagiochiline A (type A), con lai 1a nhitng loai khong
¢6 hop chéat nay (type B), trong d6 co Plagiochila
trabeculata. P. trabeculata ciing co cac sesquiterpene
loai ent-2,3-secoaromadendrane gidng nhu cac loai
thudc type A. Theo Asakawa va cong su (1980), type
B 14 nhitng loai chu yéu san sinh cac hop chat thom
va cac sesquiterpenoid, diterpenoid thudc nhiéu loai
khac nhau [6].

Schistochila blumei

Gidi: Plantae

Nganh: Marchantiophyta

Lap: Jungermanniopsida

Bo: Jungermanniales

Ho: Schistochilaceae

Chi: Schistochila

Loai: Schistochila blumei (Nees) Trevis.

Déi vai Schistochila blumei, hién nay vin chua co
cong bd nao vé thanh phan hoa hoc ciing nhu bao céo
vé viéc sir dung loai dia tién nay.

Khir tring va nudi ciy Réu Bac in vitro

Trong s6 6 loai dai thuc vat thu hai duoc, chung
t6i chi nudi cdy thanh cong 1 loai c¢6 kha ning san
sinh bao tir 1a Bryum argenteum (Réu Bac). Tui bao
tr réu bac duoc khir & ndng do javel 30 % cho ty 1&
100 % mau séng va vo tring. Vi ndng do Javel ting
dan, ty 1& mau séng va vo tring ting dan. Diéu nay ¢
thé do ti bao tir ¢ bao vé bao tir vo tring & bén
trong.

Trén méi trudng MS bd sung fructose 18 g/L
cung voi 1 mg/L 2,4-D va 2 mg/L kinetin, ¢6 sy Xuit
hién cua nguyén tan soi (protonema) va tao choi réu;
va mau réu trén moi truong bd sung 1 mg/L 2,4-D va
2 mg/L kinetin phat trién t5t hon mau trén méi truong
khong bd sung hormone ciing nhu méi truong bo
sung IBA va BA (Hinh 3, 4). Didu nay phi hop Vi
nghién cau ctia M. Sabovljevic va cong su (2002),
trong d6, méi truong nudi cdy in vitro Bryum
argenteum la moi truong MS co ban véi sucrose 30
g/l, bd sung 1 mg/l 2,4-D va 2 mg/L kinetin. Sy nay
mam cua bao tir c6 thé duge quan sat sau 7 ngay nudi
cdy va sy hinh thanh protonema c6 thé thiy duogc
trong vong 8 ngay ké tiép [19].

Sy phat trién cua cdy réu & moi truong bd sung
IBA 0,203 mg/L va BA 0,0025 mg/L véi moi truong
khong bd sung hormone khong c6 sy khac biét lon
(Hinh 3). Trong khi d6, theo M. Sabovljevic va cong
su (2009), thém IBA 0,0203-0,203 mg/L (0,1-1 uM)
va BA 6,75 ng/L-0,0225 mg/L (0,03-0,1 uM) giup
réu cam &ng tao choi [16].

Khi sir dung méi trudng bd sung NAA 1 mg/L
va BA 2 mg/L, su phat trién cua réu khong tét nhu &
cac moi trudng con lai. Sau 8 tudn nudi cdy trén moi
truong ndy, bit diu co su Xuit hién cia mé seo (Hinh
3 va Hinh 4).
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Hinh 1. Bryum argenteum & ngay thir 28 trong nudi cdy in vitro. A: méi trudng khong bd sung hormone. B: méi trudng bd
sung 2,4-D 1 mg/L, kinetin 2 mg/L. C: méi truedng b sung IBA 0,203 mg/L; BA 0,0225 mg/L

Hinh 2. Hinh chyp dudi kinh lap chdi Bryum argenteum nudi cdy in vitro trén méi truong MS b sung 2,4-D 1 mg/I; kinetin
2mg/l

Hinh 3. Bryum argenteum trén méi truedng bé sung NAA 1 mg/L, BA 2 mg/L. A-B: 8 tudn sau khi dura vio méi truong. C-
D: 10 tuén sau khi dwa vao moi truong. Mii tén chi mo seo dugc hinh thanh
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Hinh 4. Hinh chup duéi kinh lap m6 seo Bryum argen
Khdo sdt ndang e khir cia cao chiét cde lodi dai thuc
vat

Nhin chung, cac loai dai thyc vat thu dugc c6 kha
ning khang oxy héa thé hién qua ning luc khir thap.
So sanh ning lyc khir gitra cac mau véi nhau, ¢ thé
thdy két qua tir cao dén thép 1a L. fauriana (0,741° +
0,105) > P. spiniforme (0,681 ™ + 0,118) > S. blumei
(0,598 * + 0,140) > B. argenteum (0,560 ¢ + 0,130) >
P. trabeculata (0,552d + 0,154) > C. umbellatus

teum trén moi truong MS bd sung NAA 1 mg/L, BA 2 mg/L
(0,433° + 0,126), trong dé, khong co sy khac biét vé
phan hang gita B. argenteum va P. trabeculata.
Thém vao d6, so sanh véi chiing duong (vitamin E)
(2,330% £ 0,117), gia tri OD cua nhitng loai duoc thir
nghiém chua bang 1/2 gia tri OD cua ching duong,

v6i ndng do cia cac mau thir nghiém 1a 5 mg/mL va
cua vitamin E 1a 0,5 mg/mL (Hinh 3). Nhu vay, co
thé noi rang 6 loai dai thuc vat nay, trong tu nhién,
khong c6 tiém ning cao vé kha nang khing oxy hoa.
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Hinh 5. Biéu d thé hién kha niang khang

Khio sat hoat tinh khang khuin
Trong 6 loai dai thuc vat dugc khao sat & ndng
d6 cao chiét 10 mg/mL, Schistochila blumei khang E.
faecalis (3,00 + 0,00 mm), B. cereus (7,67 + 2,89
mm), P. aeruginosa (2,00 + 0,50 mm) manh nhit.

oxy héa ciia cdc mau dai thuc vat va vitamin E
Hau hét cac mau déu khong khang 1 trong s6 7 chung
vi khuan trong khao sét, tuy nhién, chi c6 S. blumei
khang dwoc ca 7 chang vi khuan va cho tinh khang
v6i 3 chung vi khuan ké trén manh nhit so véi 5 loai
dai thyc vat con lai. Nhu véy, c6 thé néi, S. blumei co
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tiém ning khang khuan cao nhét trong khao sit nay
(Bang 1). Theo bao cao cia Aneta Sabovljevic va
cong su (2006), nong do e ché nho nhat (MIC) cua
Bryum argenteum trong tw nhién ddi vai E. coli, S.
aureus, B. subtilis, M. luteus lan Iugt 1a 0,19 mg/mL,
0,19 mg/mL, 0,10 mg/mL, 0,09 mg/mL [17]. Song
trong bai nghién ctru nay, hoat tinh khang khuan cua
Bryum argenteum chua that su ndi bat. DSi véi
Lepidozia fauriana, hop chat lepidozenolide cua loai
nay da dugc nghién ctru va cho két qua khang ching
Staphyloccocus aureus khang methicillin, khang nam
Candida albicans va khang ki

sinh  trung

Trichomonas feetus [5]. Trong bai nghién clru nay,
Lepidozia fauriana khang manh nhit ddi véi B.
cereus va P. aeruginosa. Theo nghién cttu cia V3 Thi
Phi Giao va cong su (2011), trong cAu tao giai phau,
1a dia tidn c6 chira cac thé dau, 1a nhitng hop chit thu
cép c6 hoat tinh sinh hoc dic biét. Do d6, dia tién
duoc cho 1a ¢6 kha ning khang khudn cao hon réu
[10]. Thyc té, qua khao sat nay, khong c6 sy phan
biét rd rang vé hoat tinh khang khuan cua 6 loai dugc
khao sat voi cac chung khuian Gram 4m va Gram
duong dugc sir dung trong thi nghiém.

Bang 1. Két qua khang khudn ciia cac mau dai thuc vat va kanamycin

Két qua khang khuan (mm)
Mau
E. coli E. faecalis S. typhi S. aureus B. cereus P. aeruginosa V. cholera
Ps 0,83°+0,29 | 0,17°+0,29 | 0,33*+0,58 | 0,67°+0,76 | 3,00+ 1,73 - 0,67°+0,58
Ba 1,17°+0,29 | 0,67°+0,58 | 0,83°+0,58 | 1,67°+1,61 | 2,67°+0,58 - 0,33+ 0,29
Cu 0,83°+1,04 | 0,33°+0,58 | 1,17*°+0,29 | 1,00°+1,32 | 2,17 +1,26 | 0,83%+ 1,04 -
Lf 0,33°+0,58 | 1,00°+1,73 - 2,33°+£231 | 5,00°+3,46 1,33%+0,29 | 2,33%+2,08
Pt 0,67°+1,16 | 0,67°+0,58 - 2,000+£1,00 | 500%346 | 050°+£050 | 2,67°+252
Sh 0,67°+0,58 | 3,002+0,00 | 0,83°+0,76 | 1,00°+1,73 | 7,67°+2,89 2,00% £ 0,50 4,00° + 4,00
Kan 6,00% £ 1,00 - 6,508+ 1,32 | 9,00°+3,46 | 12,33%+2,52 - 9,00%+ 1,73
Chung
am 0,33°+ 0,58 - 1,50°+1,32 | 0,05°+0,05 - 0,50 +0,8 | 0,67°+0,58
(nudc)

Chu thich: Ps: P. spiniforme, Ba: B. argenteum,
Cu: C. umbellatus, Lf: L. fauriana, Pt: P. trabeculata,
Sb: S. blumei, Kan: Kanamycin (chimg duong), - :
khong khang khuan. Két qua khang khuan = duong
kinh vong khang khuan - chimg am - dung méi dung

dé hoa tan cao chiét. Két qua duoc so sanh theo cot.
Céc sb trung binh trong cot Voi cac mau ty khac nhau
thi khac biét ¢ y nghia & maic p=0,05.

Khio sat hoat tinh c ché acetylcholinesterase
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Nhin chung, & néng d6 5 mg/mL, cac loai dai
thuc vat dugc khao sat déu co kha ning uc ché
acetylcholinesterase. Trong do, Lepidozia fauriana co
hoat tinh tic ché cao nhit 1a 59,285 + 7,044 (%) (Hinh
6). Tiép theo, thi nghiém xac dinh ICs uc ché
acetylcholinesterase cua L. fauriana duoc thuc hién,
va két qua thi nghiém cho thiy gia trj ICs cua L.
fauriana tc ché acetylcholinesterase 1a 6,617 + 0,080
mg/mL.

Trudc ddy, hoat tinh khang khuan, khang nim
cua Lepidozia fauriana da dugc nghién ctru. Ngoai ra,
loai nay con chtra cac hop chét co lién quan dén tac
dung khang tiéu cau, lam giam ap lyc mach mau [5].
Theo nghién cuu cuta Hsiang-RuLin (2015), L.

fauriana ciing chira mot loai hop chét hoat dong nhu
mot hoat chat farnesoid X receptor, mét trong nhitng
nhan t& diéu hoa phién ma nhirng gene muc tiéu cd
vai trd quan trong, duoc cho 1a ¢6 lién quan dén su
hinh thanh nhiéu bénh, bao gdm ung thu v, ung thu
tuyén tién liét, tiéu duong [12]. C6 thé noi, déy 1a loai
¢6 tiém nang vé dugc tinh. Tuy nhién, hién nay, chua
tim thiy nghién ctru ndo lién quan dén kha ning wc
ché acetylcholinesterase cua dai thuc vat. Do do, két
qua nay co thé goi ¥ mot ngudn thu nhan hop chit tu
nhién méi ¢6 kha ning wc ché acetylcholinesterase,
hd tro diéu tri Alzheimer thay thé cho cac hop chét
dang duoc su dung nhung c6 nhitng phan tng phu
khong mong mudn.

70

60

50

r

30 +

% uc che
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Hinh 6. Biéu d thé hién % trc ché acetylcholinesterase ctia cic mau dai thuc vat va galantamine
Dinh tinh mot s6 nhém hop chit thir cip chinh ¢6 trong cao chiét

Bang 2. Két qua dinh tinh mgt s6 nhém hop chat thi cap chinh c6 trong cao chiét

Nhém Thudc thir P. B. argenteum c L. P. S.
chtic spiniforme | g umbellatus fauriana | trabeculata | blumei
Quinone Thudc thi
coumariﬁ Bortrager véi + - - - - -
KOH/ methanol

Tannin Gelatin man - + + - + +

Alkaloid |  Lhudc thi : i i ] ] ]
Wagner
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H,SO, dam dic + + + + + +
Flavonoid 1 % NaOH + + + + + +
trong ethanol
Phan ung ) ) ) ) ) )
Terpenoid Rosenheim
— Steroid Phan ung
Salkowski i i i - - i
. NaOH va HCl,
Saponin thir tinh tao bot ) * ) ) * *
Glycoside L
— Lacton Thubc thir + + + + + +
. Molisch
vong 5
Ca 6 loai dai thuc vat duoc khao sat déu co KET LUAN

flavonoid va duong aldose, ketose. O phan tng
Rosenheim va véi thude thir Wagner, ca 6 loai khao
sat déu cho két qua 4m tinh, chung to khong c6
saponin triterpenoid va alkaloid. O phan tng
Salkowski, ca 3 loai réu khao sat déu cho két qua
duong tinh, riéng dia tién thi chi c¢6 S. blumei cho két
qua duong tinh. Piéu nay cho thay rang cac loai réu
¢6 kha nang chira steroid. Trong s6 nhitng nhom hop
chat da dugc dinh tinh, L. fauriana khong cho két qua
duong tinh véi phan ung nao trir cac phan ung xac
dinh sy hién dién cua flavonoid va duong aldose,
ketose. Vay hoat tinh ¢ ché acetylcholinesterase cua
loai nay cao hon cua nhirng loai con lai la do mot hay
mot nhom hop chit khac chwa xac dinh, hoic do
thanh phan flavonoid cua loai nay c6 diém khac vi
nhiing loai con lai. Trong s6 céac loai dugc khao sat, &
phan {mng xac dinh quinon, coumarin, chi c6 P.
spiniforme cho két qua duong tinh. Nhung ddi voi
nhitng thi nghiém khao sat hoat tinh da thuc hién
truc d6 (khang khuin, khang oxy héa, Gc ché
acetylcholinesterase), P. spiniforme khong cho thiy
hoat tinh ndi bat. Didu nay cho thay quinon, coumarin
khong dong vai tro quyét dinh ddi véi nhiing thi
nghiém khao sat hoat tinh da thuc hién (Bang 2).

Chuing t61 da khur trung thanh cong thi bao ti réu
bac Bryum argenteum véi nong do javel 30 %. Trong
s6 nhitng mdi truong dugc khao sat, mdi truong MS
b sung 2,4-D 1 mg/L va kinetin 2 mg/L t6t nhét cho
su phat trién cua Réu Bac.

Thong qua céac thi nghiém khao sat hoat tinh,
chiing t6i da chirng minh Lepidozia fauriana co kha
ning khang oxy hoa cao nhét trong 6 loai dugc khao
sat. Bén canh d6, Schistochila blumei c6 hoat tinh
khang E. faecalis, B. cereus, P. aeruginosa manh
nhat. Bong thoi, ca 6 mau dai thuc vat déu co kha
ning Gc ché acetylcholinesterase. Trong d6, L.
fauriana c6 kha ning trc ché acetylcholinesterase cao
nhét (1Cs=6,617+ 0,080 mg/mL). Ca 6 miu dai thuc
vat duoc khao sat déu co flavonoid va dudng aldose,
ketose, khong c6 alkaloid va saponin triterpenoid.

Nhu vay, cac loai réu va dia tién duoc khao sat
trong d8 tai co tiém ning vé hoat tinh sinh hoc va can
¢6 nhitng nghién ctru sau hon vé hoat tinh ciing nhu
thanh phan hoa hoc cua chung, dong thoi tiép tuc tim
kiém va nghién ctru thém nhing loai dai thuc vat
moi.
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Biological activities and micropropagation of
non-vascular plants from Bidoup-Nui Ba
National Park, Lam Dong

Quach Ngo Diem Phuong

Do Ngoc Bao Tran

Tra Dong Phuong

Luong Thien Tam

Tran Nguyen Anh Thu

Tran LinhThuoc

University of Science, VNU-HCM

ABSTRACT

At the present time, non-vascular plants
(bryophytes) are less studied, especially in Vietnam.
Therefore, this research focuses on studying
biological activities of some bryophytes species
collected in Bidoup—Nui Ba National Park, such as

antioxidative, antibacterial activity,
acetylcholinesterase  inhibitory  activity  and
guantitative analysis of the major secondary

metabolites. Moreover, one of the most potential
species was micropropagated in vitro in order to get
the initiative pharmaceutical materials. Among the
six bryophyte species collected in Bidoup—Nui Ba

National Park, three of them are mosses
(Pyrrhobryum spiniforme, Bryum argenteum and
Campylopus umbellatus) and three of them are
liverworts  (Lepidozia  fauriana,  Plagiochila
trabeculata and Schistochila blumei). Our results
showed that L. fauriana had the highest antioxidative
activity and acetylcholinesterase inhibitory activity
(ICsp = 6.617 £ 0.080 mg/mL), S. blumei had the
potent antibacterial activity. In vitro propagation
results showed that silver moss could be
micropropagated using spores in MS medium
supplemented with 1 mg/L 2,4-D and 2 mg/L kinetin.

Keywords: acetylcholinesterase, antibacterial, antioxidative, bryophytes, in vitro, non-vascular plants
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