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TOM TAT

Déng tring ha thao (Ophiocordyceps sinensis) 1a mot loai nim duoc liéu trong y hoc ¢b truyén c¢é chira nhiéu
hop chét co hoat tinh sinh hoc cao nhu adenosine, cordycepin, ergosterol... Nhiéu nghién ctru trudc ddy cho thiy,
bd sung selen vao moi trudng nudi cdy sé lam gia ting hoat tinh sinh hoc cua ndm. Nghién ctru nay tién hanh
danh gi4 hoat tinh khang oxy héa cta cao chiét tir nAm O. sinensis bang ba khao sat khac nhau bao gdm:
2,2’-azinobis-3- ethylbenzothlazohn 6-sulfonic acid (ABTS), 1,1-diphenyl-2-picryhydrazyl (DPPH) va nang luc
khir. Cac cao chiét tir nAm O. sinensis giau selen dugce danh gia kha nang bao v¢é DNA. Két qua da chimg minh
viéc bd sung selen lam gia ting hoat tinh khang oxy héa & cic cao chiét tir nAm gidu selen. Cao ethyl acetate co
hoat tinh khéng oxy héa cao nhat v&i ICso = 1200 + 69 ppm; 2026 + 23,5 ppm va AOD = 0,137 + 0,007 & nong
d6 2000 ppm tuwong tmg v6i hoat tinh ABTS, DPPH va ning luc khir. Tat ca cac cao chiét tir nAm O. sinenis giau
selen déu c6 kha ning bao vé DNA tai ndng d6 500 ppm. Két qua cho thiy cao ethyl acetate tir sinh kh6i nAm
O. sinensis giau selen 1a cao chiét tiém ning cho nhirng nghién ctru sau hon.

Tur khoa: ABTS, bao vé DNA, DPPH, nang lyc khtr, Ophiocordyceps sinensis, selen.

MO PAU

Sw oxy hoa la qua trinh chuyén héa hop chat dwéi tac dung cla chét oxy héa. Cac phan (rng oxy héa thwéng
xay ra rat nhanh khi bi kich hoat b&i cac géc tw do, khi qua trinh oxy héa dién ra tao thanh céac géc tw do khac,
cac gbc tw do nay tiép tuc tham gia vao qua trinh oxy héa lam cho phan &ng dién ra lién tuc. O nong do thap, cac
goc tw do déng vai trd 14 nhixng phan t& tin hiéu gitp diéu hoa hoat dong co thé. Tuy nhién & ndéng d6 cao, cac
gdc tw do sé& phan (rng rat manh va gay ra tdn thwong cho cac dai phan tt sinh hoc khac qua doé gay ra nhiéu loai
bénh ly nghiém trong (Lai Thi Ngoc Ha, Vi Thi Thw, 2009).

Ophiocordyceps sinensis (O. sinensis) la mét loai ndm ky sinh ¢6n tring. Loai nAm nay chira rat nhiéu hoat chét
¢6 hoat tinh sinh hoc cao nhw adenosine, cordycepin, polysaccharide... D&c biét, nhiéu nghién ctru da cho thay
ndm O. sinensis c6 hoat tinh khang oxy héa rat t6t (Lo et al., 2013). M&t khac, selen 1a mét nguyén tb vi lwong
can thiét cho con nguwoi. Nhidu cong trinh da chi ra, bd sung selen vd co vao moéi trwdng nudi cdy nam
O. sinensis sé& lam cho nhiéu hoat tinh sinh hoc ctia nAm dugc ting lén (Yang et al., 2016). Do do, nghién ciru
nay tién hanh khao sat hoat tinh khang oxy héa va béo vé DNA clia cac cao chiét tlr ndm O. sinensis giau selen,
két qua clia nghién ctru sé khang dinh vai trd cla viéc bd sung 1am giau selen cho ndm O. sinensis ciing nhu tao
ti&n d& cho cac nghién ctvu sau hon trén mé hinh in vivo.

NGUYEN VAT LIEU VA PHUONG PHAP
Nguyén liéu
Chaing gidng O. sinensis dwoc cung cap béi TS. Trwong Binh Nguyén, Trwdng Dai hoc D3 Lat.

Sinh khdi ndm O. sinensis giau sglen sinh hoc nu;‘)i géy tai Phong Thi nghiém bd modn Sinh hoéa, Trwdng Pai hoc
Khoa hoc Ty Nhién - Bai hoc Quoc gia Thanh pho H6 Chi Minh.

Phwong phap chiét cao

Sinh khéi ndm duoc chiét theo phwong phap chiét ngdm kiét (Nguyén Kim Phi Phung, 2007). Sinh kh6i ndm
duoc say kho, xay nho, ngam voi con 96% trong 24h thu dich chiét, tiep tuc chiét dén khi kiét chat. Loai dung moi
bang hé thong c6 quay chan khdng thu cao ethanol (EtOH). Cao EtOH dwgc phan doan voi cac dung méi co do
phan cuc tlr thap tdi cao lan lugt petroleum ether (PE), ethyl acetate (EtOAc), n - butanol (Bu) va nuwéc (H20)
theo ti I& 1:1 (v/v). Loai dung méi thu cac cao phan doan twong (rng v&i tietng dung méi lan lwot 1a cao PE, cao

268



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

EA, cao Bu va cao H20. Ba sinh khéi thu dwoc sau khi chiét cao cdn, duwoc chiét véi nwéc néng thu cao poly
(PS). Polysaccharide ndi bao (IPS) thu nhan bang cach chiét sinh khéi nAm bang nwéc néng & 60°C trong 2 gid,
I&p lai 3 I1an, dich chiét, sau d6 dwoc tha véi ethanol 96% theo ti 1é 1:4 (v/v) & 4°C, thu két tha 1a IPS. EPS thu t
dich méi trwérng sau khi nuéi cly ciing bang cac tia véi ethanol 96% theo ti 1& 1:4 & 4°C (viv).

Phwong phap bat géc tw do ABTS

Phwong phap ABTS: ABTS* [2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonate)] la mét géc tw do bén phat huynh
quang mau xanh c6 buéc séng hap thu dac trwng 1a 734 nm. Khi bd sung mét hop chat cé kha nang khang oxy
héa, ABTS* s& bj khir v& dang khéng mau dan dén dé hap thu buwéc séng dac trung gidm. Quy trinh cu thé dwoc
lam theo phwong phap clia Re va ddng tac gia da cong bd (Re et al., 1999). Géc tw do ABTS* dwoc tao bang
céach 0 dung dich ABTS 7 mM véi dung dich K2S20s 2,45 mM ty 1& 1:1 (v/v) trong dém PBS trong t6i 12 - 16 gi&> &
nhiét d6 phong. Sau dé diéu chinh gia tri OD clia dung dich ABTS* vé gia tri 0,70 £ 0,02. Phan &ng dwoc tién
hanh bang cach thém 100 pL cao chiét & cac ndng d6 khac nhau vao 3 mL dung dich ABTS*. U téi 30 phut & 25°
C sau dé tién hanh do dd hap thu buéc séng 734 nm bang UV spectrophotometer. Phan trdm bat gbc tw do dwoc
tinh theo cong thirc: [100* (A-B)J/A. V&i A la gia tri OD734 clia méu ddi chirng (thay mAu bang dung dich dém) va
B la gia tri OD734 clia méau.

Phwong phap bat géc tw do DPPH

Kha nang bat gbc tw do DPPH ctia cao chiét dwoc danh gia théng qua kha nang lam giam d6 hap thu budc séng
517 nm cla dung dich DPPH theo phwong phap clia Shacter va déng tac gia (2000). Thém 0,5 mL dung dich cao
chiét vao 0,75 mL dung dich DPPH (40 pg/mL trong methanol 80%) va G 30 phut trong téi & nhiét dd phong. Phan
tram bat gbc tw do dwoc tinh theo cong thirc: [100* (A-B)J/A. V&i A la gia tri ODs17 cia mau khéng (thay mau
béng dung dich methanol 80%) va B la gia tri ODs17 ctia mau.

Phwong phap khao sat nang lwc khiv

Phuwong phap duwoc thuc hién theo phwong phap clia Zhou va ddng tac gid (2009) cé didu chinh theo didu kién
ctia phong thi nghiém. Tao hdn hop phan &ng gdm 5 mL dém phosphate 0,2 M pH 6,0; 0,2 mL mau cao chiét;
0,5 mL dung dich Ks[Fe(CN)s]) 1%. Sau d8, G & 50°C trong 20 phut. Thém 0,5 mL dung dich TCA 10%, l&c déu,
hat 0,8 mL dich ndi vao 2 mL nwdc céat, thém vao 0,4 mL FeCls 1%. Sau do do mat do quang & bwéc séng 700
nm béng UV spectrophotometer.

Phwong phap khao sat kha nang bao vé DNA

Phwong phap nay danh gia kha nang bao vé DNA trwéc sw tAn cdng ctia géc OH tw do tao ra tir phan (rng fenton.
Khao sat dwoc tién hanh trén doan gen ITS clia ndm so trang (Pleurotus pulmonarius) v&i quy trinh dwa theo
c6ng bd ctia Huynh Thuw cé diéu chinh mot sé bwéc (Huynh Thu et al., 2012). Tao hdn hop phan trng béng cach
cho 4 pL DNA, 1 pL cao chiét, 1 uL H202 1M va 1 uL FeSO4 140 mM. U 20 phat, bd sung 1 uL EDTA 0,5M. Boc
két qua dién di trén gel agarose 1,5%, 100V, 15 phit. Két qua cla khao sat dwoc doc bang hé théng Gel doc
(UVITEC), sau dé dwoc dinh dang 3D bang phdn mém UVITEC 1D.

Xer ly s6 liéu
Cac két qua duwoc 13p lai 3 1an va tinh gia tri trung binh. Xt Iy s6 liéu bang phan mém Excel 2016 va GraphPad
Prism 8. Két qua dwoc trinh bay & dang Trung binh + D6 léch chuan.

KET QUA
Khao sat ABTS va DPPH

Céc cao chiét dwoc thtr nghiém theo ndng do tang dan tlr 0 - 2000 (ug/mL). Phan trdm (¢ ché dwoc dwng dwdng
chuan va tinh gia trj ICso. Vitamin C dwoc st dung lam chirng dwong cho ca 2 hoat tinh DPPH va ABTS véi gia
tri ICso 1&n lwot 1a 8,63 + 0,12 va 209,93 + 1,54 (ppm). Thir nghiém DPPH dwoc st dung dung méi la methanol
80%, cho nén cac cao polysacchride sé bj két tia béi con nén sé khéng thue hién. Két qua cua 2 thdr nghiém nay
dwoc thé hién & Hinh 1.

Nhin chung, & c& hai khdo sat cac cao chiét tlr sinh khdi O. sinensis giau selen déu cao hon nhém déi ching.
Céc nhém cao cé hoat tinh cao nhét 1a cao Bu va cao EtOAc. Trong dé cao EtOAc c6 gia tri ICso thap nhét Ian
lwot la 2026 + 23,5 va 1200 + 69,5 & hoat tinh bt gbc tw do ABTS va DPPH. Mat khac cao PE c6 kha nang bat
gbc tw do thdp nh4t. Hau hét cac cao chiét tir nAm O. sinensis giau selen d&u cé kha nang bat gbc tw do dwoc
cai thién so vé&i ddi chirng. O ca hai khao sat, hoat tinh bat gbc tw do cé thi tw twong tw nhw nhau.
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Hinh 1. Gia tri IC5, ctia cac cao chiét trong khao sat hoat tinh bat goc tw do trong khao sat bat goc tw do A) DPPH va B)
ABTS (ns: p > 0,05; *: [0,0021;0,0332]; **: [0,0002;0,0021], ***: [0,0001;0,0002], ****: p < 0,0001)

Khao sat nang lwc khir

Nang luc khir 1a mét trong nhirng d&c tinh quan trong thé& hién kha nang khang oxy héa clia mau, cho thay co su
hién dién cla cac chat khir cling nhw kha nang nhwéng nguyén ti hydrogen tao nén cac san pham én dinh hon
nh&m két thdc phan trng chudi dién tt tw do. Khao sat nang lwc khtr clia cac cao chiét va polysaccharide cua 2
nhém O. sinensis giau selen va nhém BC dwoc thé hién qua gia tri AOD tai néng d6 2.000 pg/mL cGa mau (Hinh 2).
Chirng dwong la butylated hydroxyanisol (BHA) c6 gia tri AOD tai ndng dé 50 pg/mL la 0,109.
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Hinh 2. AOD tai ndng d6 2000 ug/mL ctia cac cao chiét trong khao sat nang lwc khiv (ns: p > 0,05, ****: p < 0,0001)

Trong khao sat nang lyc khir, khéng co si khac biét & hau hét cac cao chiét gitra nhom selen va nhém BC. Tuy
nhién, cao EtOAc clla nam O., sinensis giau selen cé nang lwc khtr manh nhat (AOD = 0,137 £ 0,007) v{a cod sy
khac biét cé y nghia v&i véi nam BC. Bén canh dé, nang Iwc khir clia cao Bu ciing dwoc gia tang dang ké khi bd
sung lam giau selen.

Kha nang bao vé DNA

Khao sat dwoc danh gia trén mirc d6 toan ven clia DNA sau khi bi tan cong bai géc tw do. Cac cao chiét duoc bd
sung vao hon hgp phan rng v&i cac nong dé 500; 1000; 15000 (ppm).

Két qua cho thay tat ca cac cao chiét déu co mirc d6 nguyén ven clia DNA cao hon hoéc twong dwong mau
chieng &m, khi giam dan nong do cao chiet, mirc 36 nguyén ven cua DNA cling giam theo. Nhw vay, cac cao
chiet tv O. sinensis giau selen deu co6 kha nang bao vé DNA & tat ca cac nong d6 tw 1500 ppm dén 500 ppm.
Theo ket qua 3D, ta co thé thay cao EtOAc co kha nang bao vé DNA tot nhat. Cao PE va CPS lai c6 kha nang
bao vé DNA kha thap & nong d6 500 ppm.
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Hinh3. Két qua dién di DNA sau khi xr Iy v&i cac cao chiét & dinh dang 2D va 3D. Néng d cao chiét tir trai sang phai
1an lwot 1a 1500; 1000; 500 (ppm); (-) mau chirng am khdng bd sung cao chiét; 0: mau DNA ban dau

THAO LUAN

N&m O. sinensis da dwoc nhidu nghién ciru chirng minh kha ndng khang oxy hoéa (Lo et al., 2013). Theo nghién
clu trwde day cla Huynh Thu va ddng tac gid nam 2012, hoat tinh khang oxy héa cua loai nAm nay cé sy twong
quan v&i ham lwgng polyphenol, ma polyphenol tap trung chii yéu & cao EtOAc va cao Bu nén hoat tinh bét géc
tw do & hai cao nay & ca hai chiing nAm dé&u cao nhét. Ngoai ra, nghién ctru nay ciing cho thay nang lwc khir cia
cac cao chiét khdng co sw twong quan véi polyphenol ma cé thé do mét chat khir khac. Bén canh d6, nguyén tac
danh gia ctia phwong phap nay 1a danh gia kha nang khir cia cac hop chét chir khong phai dwa vao viéc bat gbc
tw do. Day cé thé 1a nguyén nhan dan dén viéc két qua khao sat nang lwc khir co sw khac biét so véi hai phwong
phap ABTS va DPPH. Cao EtOH dwoc chiét badng dung maéi ethanol nén gan nhw t&t ca cac hop chét co hoat tinh
va khong c¢6 hoat tinh khang oxy héa, do d6 thé hién hoat tinh thap.

DNA la mét dai phan t& trong co thé. Cac gbc tw do cé thé 1am tdn thwong DNA bang cach &y di mét nguyén to
hydro tir géc dwerng ciia DNA hodc lam dit doan DNA & mét mach hay tham chi ca hai mach. Mac du co thé c6
mot sb co ché dé chéng lai cac tac dong nay bang cach st dung cac enzyme stra chiva DNA hodc chét chéng
oxy héa tuy nhién khi qua trinh nay di&n ra qua thuwdng xuyén thi DNA van sé bj dot bién. Tén thwong DNA do
cac gbc tw do dwoc bao cdo la co lien quan mat thiét dén nhiéu loai bénh nhw dai thao dwong, suy gidm mién
dich va ung thw (Henami et al., 1998). Ké&t qua cho thay, hoat tinh bdo v& DNA cla cao chiét tir sinh khéi
O. sinenis giau selen la rat tét, t4t cd cac cao chiét déu c6 do toan ven DNA cao hon hodc twong dwong ddi
chrng am. Tuy nhién, do & ndng dod th&p nhat 1a 500 ppm DNA van duoc bao vé nén dé cé thé danh gia chinh
xac hon can phai thir nghiém cao chiét & cac ndng dé thadp nhdm tim ra nguwéng téi thidu ctia méi cao chiét.

O hau hét cac khao sat, cao EtOAc déu thé hién hoat tinh tét nhat. Trong nhiéu nghién ctru trudc day, két qua
twong tw da dwoc chirng minh. Nam 2014, Zhang va ddng tac gia da cong bd nghién ctru cho thay cao EtOAc tlr
ndm O. sinensis c6 tac dung bao vé DNA cao hon cac cao PE, ethanol va nwéc (Zhang et al., 2014). Patterson
ciing chirng minh, trong khi chiét sinh khéi nAm bang ethyl acetate cao chiét la s& c6 nhiéu hop chat hon khi so
sanh v&i cao nuwéc (Paterson, Russell, 2008).

Céc két qua ciing cho thdy hau hét cao chiét tr nAm O. sinensis c6 hoat tinh dwoc cai thién so véi dbdi chirng.
Nhiéu nghién clru ciing cho thay két qua twong tw (Wang et al., 2011; Yang et al., 2016). Selen d& dwoc nhiéu
nghién ctu chirng minh hoat tinh khang oxy héa. Hon ni¥a, né I& thanh phan chinh ctia nhidu loai enzyme c6
chirc ndng khang oxy héa tiéu biéu 1a thioredoxin reductase va glutathione peroxidase (Burk, 2002). Viéc bé sung
lam giau selen dwoc chirng minh sé& 1am ting sw sinh tdng hop cac hop chét cé hoat tinh sinh hoc cao nhw

271



CONG NGHE HOA SINH VA PROTEIN

adenosine, cordycepin... Viéc gia tang s sinh tdng hop cac hop chét nay co thé Ia nguyén nhan khién cho hoat
tinh ca nam giau selen dwoc gia tang (Zheng et al., 2014).

KET LUAN

Két qua nghién ctru cho thay cao chiét nAm O. sinensis giau selen co hoat tinh khang oxy héa cao hon nhém dbi
chirng. Trong d6, cao EtOAc cho thdy két qua cao nhat véi véi ICso = 1200 + 69 ppm; 2026 + 23,5 ppm va AOD =
0,137 +£ 0,007 & néng dd 2.000 ppm; twong trng véi hoat tinh ABTS, DPPH va nang Iyc khir. Cac cao chiét tor
nadm O. sinensis giau selen déu c6 kha nang bao vé DNA & ndng d6 500 ppm.

Loi cam on: Ching t6i xin chdn thanh cam on IS. Truong Binh Nguyén da tai tro ’chu'ng’ndrm cho nghién ciru nay. Pong
thoi, ching t6i ciing cam on Phong Thi nghiém Nghién ciru Bdo ton va Phat trién Giong Nam (Khu Nong nghiép Cong nghé
cao TP. HCM) da ho tro chung t6i thuc hién cdc thi nghiém vé DNA.
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In vitro ANTIOXIDANT AND DNA PROTECTION ACTIVITIES
OF EXTRACTS FROM SELENIUM - ENRICHED Ophiocordyceps sinensis
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SUMMARY

Ophiocordyceps sinensis - dong chong xia cdo, is a traditional medicinal mushroom, containing many bioactive
compounds such as cordycepin, adenosine, cordymin, ergosterol ... As many previous studies, adding selenium
to the culture medium will increase the bioactivities of the extracts from O. sinensis. In this study, extracts from
Se - enriched O. sinensis was evaluated by using four different assays: the 2,2’-azinobis-3-ethylbenzothiazolin-6-
sulfonic acid (ABTS) assay, 1,1-diphenyl-2-picryhydrazyl (DPPH) assay and reducing power assay. Extracts
from Se - enriched O. sinensis was tested the DNA protecting activity. The results indicated that adding selenium

272



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

into cultural medium can increase the antioxidant activity of extracts from Se-enriched O. sinensis biomass.
The ethyl acetate extract has the highest antioxidant activity with ICso = 1200 £ 69.5 ppm, 2026 + 23.5 ppm,
AOD = 0.137 + 0.007 at 2000 ppm in ABTS, DPPH and reducing power, respectively. All extracts can protect
DNA at concentrations of 500 ppm. The results show that ethyl acetate extract from Se-enriched O. sinensis is a
potential extract for further research.

Keywords: Antioxidant activity, DNA protection assay, extract, Ophiocordyceps sinensis, selenium.
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