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TOM TAT

Ophiocordyceps sinensis (Péng trung ha thdo)
1& mét lodi ndm duwoc lidu c6 gia tri cao trong y
hoc cé truyen va hién dai. Bén canh dé, selenium
(Se) 1a mét nguyén té vi lheong thiét yéu trong co
thé con ngwoi. Do vdy, nghién ciru kha ndng hap
thu Se cua nam O. sinensis, tir dé ndng cao dwoc
tinh cia noé cing nhw kha dung sinh hoc cua Se la
vo cling cap thiét. Trong nghién cizu nay, ching toi
tien hanh nudi cdy O. sinensis trén méi trwong co
b6 sung Se vé co 4+ va 6" tir 0-30 mg/L, sau dé cd
lgp 3 hop chat chiza Se bao gom: selenium-
exopolysaccharide (Se-EPS), selenium-
polysaccharide (Se-PS) va selenium-protein (Se-
Pr). Két quda cho thdy, nam O. sinensis phat tri¢n
va tich liy Se tot trén méi trrong Se®* 25 mg/L véi

sinh khéi va ham heong Se dat lan heot 14 14,52 +
0,82 g/L va 1644,83 + 116,45ug/g. Trong do,
thanh phan Se c¢6 trong cac hop chat hitu co Se-
EPS, Se-PS va Se-Pr twong ung la 568,84 + 12,86
Lg/g, 429,68 + 22,17uglg va 443,19 + 18,48ug/g.
Hon thé nira, két qua phan tich pho hong ngoai
FT-IR cua ching xdc dinh c6 sy hién di¢n cua cac
dao dong gidn Se=0 va C-O-Se ¢ nhitng dinh hdp
thu ddc trung. Do vdy, nhing két qua nay ching té
0. sinensis ¢ khd ndng chuyén héa Se vé co thanh
dang Se hitu co trong qud trinh phat trién cua
ching, tgo tiéen dé co s¢ khoa hoc cho nhing
nghién cizu sdu hon vé nhiing hoat chdt giau Se co
trong nam O. sinensis.

Tir khéa: Ophiocordyceps sinensis, phé hong ngogi FT-IR, selenium-exopolysaccharide, selenium-

polysaccharide, selenium-protein
MO PAU

Selenium (Se) 1a mot trong nhiing nguyén t4 vi
lwong thiét yéu cho con ngudi, c6 ¥ nghia sinh hoc
to I6n. Se la thanh vién nhém VIA trong bang hé
thdng tuan hoan va nhu vy c6 tinh chat héa hoc
gan gidng nhu luu huynh (S). Vi vay, thuc vat va
niam c6 thé thay thé Se cho S trong sinh téng hop
methionine tao thanh selenomethionine (SeMet).
SeMet c6 thé dwoc chuyén hoéa thanh

selenocysteine (SeCys) va cac chat chuyén héa cua
né. O ngudi, Se la thanh phan cua selenoprotein va
mot s6 enzyme nhu glutathione perxosidase (GSH-
Px), dehydrogenase, thioredoxin reductase va
iodothyronine deiodinase... chung c6 chuc ning
sinh ly quan trong nhu khang oxy hoa, khang ung
thu, tang cudng mién dich, tc ché HIV va chéng
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130 hoa... [1] Su thiéu hut Se c6 lién quan dén mot
sb bénh nhu Kashin-Beck, Keshan va ung thu.

Gan day, hop chat Se thu hat dugc sy chl y
rong rai boi hoat tinh sinh hoc quan trong cua
chung. Poc t va duogc tinh ciia mot sb hop chit Se
da duogc nghién ciru nhiéu va két qua cho thay hinh
thirc ton tai ciia Se Ia rat quan trong. Céc hop chat
Se hitu co (nhu SeMet va methylselenocysteine)
tt hon va an toan hon so véi Se vo co (nhu
selenate hoic selenite) va co thé duoc sir dung dé
bé sung thich hop trong khau phan an cta con
ngudi nham nang cao suc khoe hay diéu tri mot s6
bénh lién quan. Do vay, viéc bd sung Se trong nudi
cdy vi sinh vat da thu hut nhidu sy chd y cua cac
nha khoa hoc trén thé gigi nham chuyén hda Se vo
co thanh Se hitu co.

Nhiéu bao céo vé nudi trong nAm men va nim
I16n nhu C. militaris, G. lucidum... trén méi truong
dinh dudng gidu Se nhu selenite (Na,SOs), dé
chuyén héa thanh dang Se hiru co dudi dang Se-PS
hay Se-Pr da dwoc cong bd. Két qua nghién ctu
cua Zhao va cong su (2004) cho thiy, G. lucidum
c6 thé chuyén hoa selenite vo co trong co chat
thanh Se httu co dudi dang protein (56-61%) va
polysaccharide (11-18 %) va cac thanh phan khéc
[16]. Dong va cong su (2012) da ching minh Se
c6 thé nang cao chét luong cua protein, chét béo,
carbohydrate, khoang chét, polysaccharide,
mannitol, amino acid, cordycepin va adenosine cua
C. militaris, tuy nhién co ché tac dong cua Se van
chua duoc hiéu rd [1].

Ophiocordyceps sinensis (tén thuong goi la
Pong trung ha thao) 1a mot loai nam duoc liéu quy
hiém, duoc biét d&én trong y hoc cb truyén Trung
Quéc cach day hon 700 nam. Nghién ctru hién dai
da chang minh, O. sinensis c6 nhiéu hoat tinh sinh
hoc dang quy nhu khang oxy hoa, tang cudng va
diéu hoa hé théng mién dich, giam cholesterol
trong mau, giam duong huyét, khang ung thu va
chéng di can... Nhing tac dung c6 loi d6 1a do co
su da dang vé thanh phan cac hop chit c¢6 hoat tinh
sinh hoc nhu

adenosine,  cordycepin,

polysaccharide, amino acid va cac nguyén té vi
lugng... Tuy nhién, hoat dong khai thac qud muc
va pha hiy méi truong sdng cua con nguoi cling
nhu do sy bién d6i khi hau da lam cho ngudn O.
sinensis tro nén khan hiém va c6 nguy co tuyét
chang [7]. Do vay, giai phap kha thi va bén viing
dé san xuat nim duoc liéu quy hiém nay 1a cong
nghé nudi cay sgi nAm O. sinensis trén moi truong
long.

Chinh vi 1& d6, cac nha khoa hoc mudn biét:
liéu rang O. sinensis c6 thé duoc st dung nhu mot
d6i tuong tich lity hiéu qua Se trong nudi cay nhan
tao hay khdng? Néu loai nam duoc liéu quy nay c6
thé chuyén hoa Se tir dang v co trong méi truong
thanh dang hiru co tich lity trong co thé nam, thi O.
sinensis giau Se s& tro thanh mot ngudn bd sung Se
trong khau phan an khi n6 s¢ hitu nhiing tac dung
dang quy cho co thé con ngudi. Muc tiéu cua
nghién ctru nay 1a xac dinh kha nang hip thu Se
ciia nam O. sinensis va thu nhan cac hop chat Se
hitu co bao gdm: polysaccharide ngoai bao chua Se
(Se-exopolysaccharide), polysaccharide néi bao
chra Se (Se-polysaccharide) va protein chua Se
(Se-protein) cd trong nam O. sinensis giau Se.
VAT LIEU VA PHUONG PHAP
Poi twong nghién ciu

Chang nam O. sinensis duoc cung cip bai
Tién si Truong Binh Nguyén (Pai hoc Pa Lat -
Viét Nam).

Nubi ciy O. sinensis trén méi truwdng giau Se
Chung nim O. sinensis dugc hoat hda trén moi
truong PGA (khoai tdy 200 g/L, glucose 20 g/L va
agar 15 g/L ) trong 10-15 ngay & 25 °C, sau do6
chuyén 2 khoanh giéng (@ = 1 cm) vao 200 mL
moi truong PG (khoai tdy 200 g/L, glucose 20 g/L)
4 ¢ 25 °C trong 7 ngay. Tiép theo, giéng dugc
chuyén sang méi trueong long (khoai tay 200 g/L,
saccharose 50 g/L, KH,PO, 5 g/L, MgCl,.3H,0 1
g/L va Na,Se0;.5H,0/Na,Se0,.12H,0 vdi nong
d6 Se™*/Se® tir 0-30 mg/L) theo ty 18 1:12,5 (v/v),
1 6 25 °C trong 40 ngay.
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Xac dinh dwong kinh sgi nAm

Nho 1 giot nudc 1én lame kinh, sau d6 tach sgi
nim dat 1én trén va tién hanh do duong kinh soi
nim bang phuong phap quan sat trac vi thi kinh
(vat kinh 100 X).
Thu nhan sinh khéi nAm

Sinh khdi nam dugc tach ra khoi dich nudi cay
bang céch cho qua ray nhua va rira sach duéi voi
nuéc nham loai bo Se con lai trong médi truong
bam vao. Sau d6, ndm duoc siy kho & 60 °C d@én
trong luong khong ddi va xac dinh khdi lwong kho
cua sinh khdi nam.
Phéan tich ham lwgng Se

Ham lugng Se c6 trong sinh khdi duoc xéac
dinh bang phuong phap phd hap thu nguyén tir véi
b6 hydride hda HG-AAS [4].
Thu nhdn cac hep chat selenium hiu co

Thu nhan Se-exopolysaccharide (Se-EPS).
Dich nudi cdy nim dugc thu nhan bang céch loc
qua gidy loc Whatman, c6 dic va taa véi ethanol
theo ty 18 1:4 (v/v) ¢ 4 °C trong 24 h. Rua tia voi
ethanol, acetone va ether, sau d6 dong khd. St
dung HG-ASS dé xac dinh ham luong Se c6 trong
taa va nhém chirc dic trung bang phd hong ngoai
FTIR [13].

Thu nhdn Se-polysaccharide (Se-PS)

20 g bot ndm duogc chiét vai 2 lan nuéc & 60
OC theo ty 1& 1:30 (w/v) trong 3 h. Thu nhan dich
chiét, c6 dic va loai protein biang TCA. Dich nbi
dugc tta véi ethanol theo ty 1€ 1:4 (v/v). Ly tdm va
rira toa nhiéu lan vai ethanol, acetone, va ether,
déng kho tia. Xac dinh ham luong Se biang HG-

AAS va nhém chirc dic trung bang phd hdng ngoai
FTIR [9].
Thu nhdn Se-protein (Se-Pr)

10 g bot ndm duoc chiét 2 lan véi NaOH
0,25M ¢ 50 °C theo ty ¢ 1:10 (w/v) trong 4 h.
Dich chiét dugc thu nhan va taa véi (NH,),S0, (95
% bao hoa) & 4 °C trong 12 h. Tua duoc thu nhan
bang ly tam 4000 vong/phut trong 10 phut. Sau do,
hoa tia véi 5 mL dém Tris-HCL (pH 8,0), va thuc
hién tham tach véi Tris-HCI (pH 8,0) trong 24 h.
Ham luong Se dugc xac dinh bing HG-AAS va
nhém chirc ddc trung bang phd hong ngoai FTIR.
[°].

Phan tich dik liéu

Tat ca cac dir liéu dugc phan tich ANOVA
don yéu t6 (one-way) bang phan mém thong ké
SPSS. Dit li¢u thé hién gié tri trung binh va d6 léch
chuan. Muc y nghia 5 % (P < 0,05) duoc sir dung
nhu xac suat chap nhan tdi thiéu cho su khac biét
gitra cac gia tri trung binh.

KET QUA VA THAO LUAN
Hinh thai va dwong kinh sgi nam

Khi quan sat soi nim dudi kinh hién vi, ching
t6i nhan thdy hinh thai va duong kinh sgi nim ¢
cac nghiém thac chira Se khong c6 su khac biét so
véi mau ddi chung (Hinh 1). T4t ca cac soi nim
khong c6 vach ngan, khong phan nhanh, thudn
déu, va diac biét khong dut gdy hay phinh to bt
thudng. Puong kinh cac soi nim khoang 5-7,5 pm.
Két qua nay chitng minh, Se khéng anh huéng dén
duong kinh va hinh thai sgi ndm trong qua trinh
sinh trueéng va phat trién caa nim O. sinensis.
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Se** 25 mg/L

Se®* 25 mg/L

Hinh 1. Hinh thai va duong kinh soi ndm dudi kinh hién vi tric vi thi kinh (vat kinh 100X)

A. Poi chimg

23
BSed+

BSeb+

Khdi lwgng sinh khdi (g/1.)

15 20 25 30
Nong di Se (mg/L)

B. Se** 25 mg/L

C. Se®" 25 mg/L

1000 BSed+

3000

2000

Ham hrgng Se (pg/g)

1000

b 5 10 15 20 25 30
Nong do Se (mg/L)

bC 5 10 15 20 25 30

Hinh 2. Tac dong cua Se dén sy phat trién cua ndm O. sinensis

Sw anh hwéng ciia Se dén sw phat trién cia nam
O. sinensis

Se 1a mot nguyén té vi lwong can thiét cho co
thé nam, tuy nhién, n6 sé tré thanh mot yéu t6 gay
d6c cho nam khi & nong do cao trong méi trudng.
Trong nghién ctu nay, ching toi tién hanh khao séat
hai loai Se vO co (Na,Se0;.5H,0 va
Na,Se0,.12H,0) véi ndng do tir 0 — 30 mg/L.

Két qua cho thdy, Se c6 anh huong dang ké
dén sy san xuat sinh khéi cia nAm O. sinensis khi
nong do cang ting (p < 0,05), dic biét & nong do
Se 30 mg/L hiéu suat thu nhan sinh khéi giam
khoang 80 % so vé&i ddi chirng (Hinh 2). Hon thé
nita, khi ting nong d¢ Se Ién hon 40 mg/L, ndm O.
sinensis bi tc ché hoan toan.

So sanh muc d6 gay doc cua hai loai Se vo co
dbi véi nam O. sinensis, thong qua két qua hiéu
suat thu nhan sinh khéi va ham lugng Se c6 trong
ndm da chung minh Se** c6 doc tinh cao hon so
vai Se®. Cu thé, & ndng do 25 mg/L, nghiém thirc

Se®* cho sinh khéi va ham luong Se twong tng la
14,52 + 0,82 g/L va 1644,83 + 116,45 pglg, trong
khi d6, nghiém thirc Se*" chi dat lan luot 1 11,85 +
1,52 g/L va 1159,65 + 169,58 pglg. Su khéc biét
nay la do con dudng chuyén hoa cua hai loai Se
nay trong co thé ndm Ia khong giéng nhau. Mapelli
va cong su (2012) chirg minh Se hap thu vao co
thé vi sinh vat nho vao hé thong sulfate permease
[10]. Do d6, con duwdng van chuyén selenate
(Se0,*) tuwong tu nhu sulfate (SO,%) bang kénh
van chuyén chi dong sulfate-proton; trong khi,
selenite (Se*") dugc van chuyén vao trong co thé
theo cach tuy phéat dua vao GSH (glutathione) [8,
12]. Tuy nhién, kha ning chuyén hoa thanh cac
dang Se hitu co cua hai loai Se nay trong nim O.
sinensis van chua duoc sang to. Nhu vay, qua thi
nghiém nay ching t6i két luan, nam O. sinensis c6
kha nang thich nghi trén méi truong giau Se, dac
biét & ndng do 25 mg/L la thich hop nhat cho nim
phét trién va tich lity Se.
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Thu nhan cac hep chit Se hiru co

Pé danh gia muc do chuyén hoa Se cia nim
0. sinensis tir hai loai Se vo co trén, ching toi tién
hanh ¢6 1ap ba hop chat hitu co chinh c6 chira Se
bao gém: Se-EPS, Se-PS va Se-Pr. Bang 1 cho
thiy, ham lugng ba hop chat hitu co thu duoc tir
hai nghiém thiic chtra Se 25 mg/L déu cao hon so
vé6i nghiém thic ddi chirng (v6i p<0,05). Trong dé,
nghiém thicc Se®* cho hiéu suét thu nhan Se-EPS

va Se-PS dat cao nhat lan luot 1a 1,46 g/L va 8,96
(2/100g). Piéu nay ching to Se dong vai tro quan
trong trong qua trinh chuyén héa va kich thich sinh
tong hop cac hop cht hitu co nhu: polysaccharide,
protein va amino acid ... & nam O. sinensis, dic
biét 1a dang Se® [1]. Pay dwoc xem I1a mét trong
nhitng co ché gilp nam O. sinensis thich nghi tét
trén moi trudng giau Se vo co.

Bang 1. Ham lugng cac hop chat Se hitu co trong nim O. sinensis

Hop chat Se hitu co
. Se-EPS Se-PS Se-Pr
Lo
Hiéu sut |Ham luong Se| Hiéusuit | Hamlwong Se | Hieusudt | Ham luong Se
(g/L) (Hg/g) (9/100g) (Hg/g) (9/100g) (Hg/g)
bc 1,28+0,17| 0,84 +0,04 7,67+1,59 0,33+0,01 11,67 £1,45 0,48 £ 0,03
4+
Sr?]g/l(_z)s 1,32+0,67|448,03 +27,69| 7,70+£0,86 | 381,05+ 19,55 | 8,34 +2,03 | 576,26 + 39,76
Se®* (25
mg/L) 1,46 +0,41|568,84 +12,86| 8,96+ 1,35 | 429,68 +22,17 | 9,16 +1,27 | 443,19 +18,48

bong thoi, ham lugng Se c6 trong cac hop
chat hiru co ¢ hai 16 ¢6 bo sung Se 25 mg/L ciing
cao hon so voi ddi ching. Pang cha ¥, ham lugng
Se ¢6 trong Se-EPS va Se-PS ¢ 16 Se® déu cao hon
16 Se** lan luot 1a khoang 1,3 lan va 1,1 lan, ngoai
trir Se-Pr. Két qua nay chang minh, nam O.
sinensis ¢6 kha ning chuyén hdéa Se vo co 6+ 6t
hon so v6i Se vo co 4+ dé tao thanh cac dang hop
chat hitu co chira Se c6 kha dung sinh hoc cao hon.

Phan tich FT-IR

Quang phd FT-IR cua cadc mau Se-EPS, Se-PS
va Se-Pr trong khoang dé dai séng 4000 — 400 cm™
duoc thé hién ¢ Hinh 3.

Nhin chung, cdc miu déu cé khoang do dai
s6ng 3500-3200 cm™ va 3000-2800 cm™ lan luot
1a dao dong gidn O-H va C-H. Dai séng tir 1300—
400 cm™ thuong dwoc xac dinh 13 cia cac nhom
chac héa hoc chinh cua polysaccharide hay
protein:[2, 11].
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Hinh 3. Két qua phan tich IR ctia cac mau Se-EPS, Se-PS va Se-Pr

Dbi v6i cac mau Se-EPS va Se-PS & Hinh 3A -
3B, phé hdéng ngoai FT-IR cho thiy cac
polysaccharide c6 dic diém cau tric gan tuong
ddng nhau. Cu thé, dai 1200-900 cm™ dac trung
dao dong dan ddi xang va bat d6i xung cua lién két
glycosidic C-O-C va ving 1100-1000 cm™ 1a dic
diém cho su hién dién cua B-glucane. Ngoai ra, dai
1650-1620 cm™ duoc d& nghi c6 su hién hién cua
protein va nhdm chitc thom C=C ciling nhu ving
1410-1400 cm™ ¢6 sy xuét hién nhém OH cua hop
chat phenolic [5, 6, 11]. Pang chi y, mau Se-PS 4+
va 6+ c6 dinh hip thu tai 836 va 838 cm™ danh d4u
sy hién dién cua dao dong gidn Se=0 ma mau Se-
PS dbi ching khong xuat hién. Didu nay ching
minh, mét phan Se vo co dugc tich lity & dang hop

chat hiru co chua trong polysaccharide nhung Se
van khong lam anh huong dén cau trac chinh cua
cac phan ti polysaccharide c6 trong nim O.
sinensis.

Tuong ty ddi v6i mau Se-Pr (Hinh 3C) ciing
Xuét hién nhimg ving dic trung & 1650-1620 cm™
va 1410-1400 cm™. bac biét, miu Se-Pr 4+ va 6+
c6 su xuét hién hai dinh séng & khoang 1115cm™
va 617 cm™ lan luot dic trung cho dao dong gidn
Se=0 va C-O-Se [3, 14], trong khi ¢6 mau Se-Pr
d6i chiung hap thu yéu & hai dinh séng nay. Két
qua nay chang t6, nim O. sinensis c¢6 kha ning
chuyén hoa Se v6 co thanh dang Se hiru co duéi
dang Se-protein.
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KET LUAN

Két qua cua nghién ctu nay ching minh,
chang nam O. sinensis ¢6 kha ning chuyén hoa Se
v co thanh dang Se hitu co tich lily chi yéu dudi
dang polysaccharide va protein, trong d6 Se®* ndng
dd 25 mg/L la thich hop nhat. Tai nong do nay,
ham lugng Se trong sinh khdi dat 1644,83 +
116,45 pg/g cao hon 1,3 1an so véi nghién ciu cua
Zheng khi nudi cdy C. sinensis SU-1 trén mdi
truong chira 20 mg/L Na,SeOs [16]. Thanh phan
Se ¢6 trong polysaccharide va protein dat khoang
400-600 ug/g. Do vay, dua vao khuyén cdo su

dung Se cua RDI (Reference Daily Intake) Ia 55
ug/ngay/ngudi, twong ung khoang 90-140 mg Se-
EPS, Se-PS hay Se-Pr tir O. sinensis 1a du dé dap
g nhu cau. Ching c6 thé duoc sir dung nhu mot
ngudn bo sung Se trong khau phan an hing ngay,
g6p phan nang cao sirc khoe cia con ngudi. Ngoai
ra, su hién dién cua Se s& lam ting dang ké duoc
tinh vén c6 cta ndm O. sinensis nhu hoat tinh
khang oxy hda, kich thich mién dich va dic biét 1a
khang ung thu... T d6, dinh huéng phét trién
nhitng dong san pham c6 gid tri cao trong y hoc.

Study on the selenium absorptive ability of
Ophiocordyceps sinensis fungus in liquid
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ABSTRACT

Ophiocordyceps sinensis is a medicinal
mushroom which is highly valued in traditional
and modern medicine. Besides, selenium (Se) is an
essential trace element in the human body.
Therefore, the study on selenium accumulation
ability of O. sinensis fungus to improve its
bioactivities as well as selenium bioavailability is
extremely imperative. In this research, O. sinensis
cultured on liquid medium with sodium selenite
(Se**) or sodium selenate (Se™®) at 0-30 mg/L
concentrations, then isolated three selenium-

containing  compounds including  selenium-
exopolysaccharide (Se-EPS), selenium-
polysaccharide (Se-PS) and selenium-protein (Se-
Pr). The results showed that the growth and
selenium cumulation of O. sinensis at 25 mg/L Se®*
were the best with the biomass and selenium levels
reached 14.52 + 0.82 g/L and 1644.83 + 116.45
pg/g, respectively. Of those, the selenium
composition in organic compounds was 568.84 +
12.86 ug/g in Se-EPS, 429.68 + 22.17ug/g in Se-
PS and 443.19 + 18.48 ug/g in Se-Pr. Moreover,
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the

FT-IR analysis of the aforementioned

compounds determined the presence of Se=0 and
C-O-Se stretching vibration at the featured
absorption peaks. Consequently, these results have
demonstrated that O. sinensis is capable to
Keywords: FT-IR, Ophiocordyceps sinensis, selenium-exopolysaccharide, selenium-polysaccharide,
selenium-protein.
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