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TOM TAT: DPoan trinh ty ITS1-5,8S-ITS2 ctia ba mau dong tring ha thao G3, Q1 va Q2 dugc khao sat
1an luot ¢6 501, 502 va 484 nucleotit. Dwa trén co s& dir liéu gene NCBI cho thiy ca ba mau déu thudc
loai nim déng tring ha thao Cordyceps militaris. Phan tich ddc diém di truyén cia ba mau nay cho thiy
Q1 va Q2 thudc cung mdt nhom va tach biét voi G3. Trong do Q2 cd doan trinh tyr khuéch dai 1a ngfm
nhat, ti 16 GC 1a cao nhat (59,09 %) va ti 1& AT la thip nhét (40,91%). Bén canh sy khéac biét di truyén
giita ba mau khao sat, ham luong adenosine va cordycepin cta ching ciing thé hién su khac nhau. O

mau nam G3, ham luong adenosine va cordycepin dat cao nhét va cao hon nhiéu so v6i hai mau con
lai, 48,9mg/100g va 5.58mg/100g. Khi so sanh giita hai mau cting mot nhanh, mau Q1 ¢6 ham lugng
cordycepin (23.34mg/100g) thip hon so v&i chi s6 nay cua Q2 (35,5mg/100g) va thip nhat trong ba
méu khao sat. Tuy nhién, ham luong adenosine cia mau nim Q2 (1,025mg/100g) thap hon so véi chi

s6 nay & mau nam Q1 (3.72 mg/100g).

Twr kKhoa: Cordyceps militaris, adenosine, cordycepin.

SURVEYING OF SOME CORDYCEPS HAVING COLLECTED DIFFERENCES
CULTIVATED AT THE HAI PHONG UNIVERSITY

ABSTRACT: The sequences ITS1-5,8S-ITS2 of three surveyed samples of G3, Q1 and Q2 cordyceps
have 501, 502 and 484 nucleotides, respectively. Comparing of these sequences on the NCBI gene database

reveals that all the samples are classified as the Cordyceps militaris. Genetic analysing of these samples
shows that the first branch including Q1 and Q2 which is separate from G3 sample. In which, the sample Q2
has the shortest amplification sequence with the highest GC rate (59.09), and the lowest AT rate , (40.91%)
Genetic differences between the three samples are also seen in their adenosine and cordycepin contents.
In the G3 sample, the adenosine and cordycepin contents are highest and much higher than the other two
samples, 48.9mg/100g and 5.58mg/100g. When comparing these contents of two samples in the same
branch, the cordycepin content (23.34mg/100g) of the Q1 sample is lower than the content of the Q2 sample
(35.5mg/100g); therefore, the Q1 sample’s content becomes the lowest of these three. In contrast, , the
adenosine content of the Q2 sample (1.025mg/100g) is lower than that of the Q1 sample (3.72 mg/100g).

Keywords: Cordyceps militaris, adenosine, cordycepin.

1. PAT VAN PE

Nam dong tring ha thao con goi 1a ha
thao dong trung hay dong trung thao la mot
loai dong dugc quy c6 ban chat 1a dang
ky sinh cta lodi nAm thudc ho Cordyceps

trén sau non, nhong hodc co thé sau trudng
thanh ctia mét sb loai con trung thudc chi
Thitarodes|4]. Cordyceps militari (L.) Link
dugc sir dung rong rdi trong y hoc o truyén
& chau A nho co nhiéu tac dung duoc ly
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quan trong. Nudi cdy nam C. militaris duoc
nghién ctru rong rai nham tao thé qua dat
s0 lwgng va chat lugng dé sir dung trong y
hoc va thuc pham bo dudng [3]. Do nim
Cordyceps sinensis co san luong rat it, chi
moc trong ty nhién va cho dén nay chua c6
quy trinh nuéi trdng thu hai qua thé, cho
nén chi c6 mot sé ching nam Cordyceps
militaris dugc thu thap va danh gid trong
nghién clru nay..

Khi tong két cac két qua nghién ciru
tir cac cong bd khoa hoc nam C. militaris
Nguyén Thi Lién Thuong va cong sy da cho
biét ndm C. militaris dugc nhiéu nghién ciru
khang dinh tiém nang tng dung trong diéu
tri bénh, déng thoi cling duoc stir dung rong
rdi trong nganh cong nghiép dugc pham [2].
Ciing trong cong bd d6, nhoém tac gia nay
cho thay ddi véi san xuat nam C. militaris
trong diéu kién nhan tao viéc kiém soat chat
ché cac yéu t6 diéu kién méi trudng nudi
tréng nam nhu giéng, nhiét d6, d6 Am, anh
sang va dinh dudng 1a rat can thiét dé duy
tri san luong va chat lugng ndm C. militaris
[2]. DS Thi GAm va cong sy (2019) nghién
ctru cho thdy anh sang anh huong quan
trong dén su sinh truong va phat trién qua
thé, sinh khoi tuoi va ham luong cordycepin
va adenosine tong sd trong qua thé [1].

Thanh phﬁn hoat tinh sinh hoc chinh
trong qua thé va sgi nam C. militaris duoc

nghién ctru & cac cong bd trén [1][2][3][4]
va dugc nghién ctru boi Lei Huang va cong
su (2009) déu 1a cordycepine va adenosine.
Céc nghién ctru st dung phuong phap xéc
dinh ham lugng hai chat nay 1a HPLC cai
tién. Ham lugng cua hai hoat chét sinh hoc
dugc Lei Huang va cong su xac dinh riéng
18 & qua thé va & soi nam [5].

Viéc danh gia chat lugng dong tring
ha théo trong cac nghién ctru vé diéu kién
nudi cay nhan tao anh hudng dén san xuét
ndm C. militaris dang trong thoi ky dau
san xut cong nghiép duoc liéu dong tring
ha thao cua Viét Nam va cua thanh phé Hai
Phong. Vi vay chung t6i mong mudn tuyén
chon duoc nhiéu ngudn dong trung ha thao
huéng dén lya chon ching/gidng dong
trung ha thao C. militaris chit lugng 6n
dinh dugc dua vao san xuat va phan phdi
dén nguoi tidu dung. D6 1a 1y do ching toi
khao sat mot s6 nguon dong trung ha thao
c6 ngudn gbc khac nhau trong diéu kién
nudi ciy tai truong Pai hoc Hai Phong.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit lidu

Ba nhom mau dong trung ha thao
nghién ctru déu duoc nudi ciy trén moi
truong co chét ran duoc thu thap tur ba co
s& nudi cay ho gia dinh (Bang 1).

Bing 1. Ba nhém miu dong trung ha thio C. militaris nghién ciru

TT Ky hi¢u Tén loai
Ql Cordyceps
Q2 Cordyceps
G3 Cordyceps

Mot s6 hoa chat thong dung dung trong
sinh hoc phan tor cua cac hang Sigma,
Merck, bao gém: CTAB, tris base, boric
acid, NaCl, dNTPs, EDTA, 6X orange
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Pia diém thu thap
Thanh Tril

Thanh Tri 2

Tu Liém, Ha No1

loading dye solution, tag polymeraza,
ethanol, 2-propanol, acetic acid glacial,
phenol,  chloroform, isoamyalcohol,
agarose, cac moi ITS.



Bang 2. Danh sach cic moi ITS

Mbi Trinh tw nucelotide ciia moi
ITS4R TCCTCCGCTTATTGATATGC
ITSSF GGAAGTAAAAGTCGTAACAAGG

2.2. Phwong phap

2.2.1. Chim séc ra qud thé

Cic mau dugc nudi cdy trén modi
truong gia thé ddc. Cac binh nudi cay duoc
thu thap tir cac co so nudi cdy khac nhau,
dugc nudi cdy dong nhét trong cling mot
diéu kién anh sang, do 4m va nhiét do tai
phong thi nghiém cua truong Pai hoc Hai
Phong. Pé cung cap 4nh sang cho viéc
ting trudng va phat trién cua dong tring
ha thao ching t61 sir dung déen LED ndng
nghiép. Bén LED dugc bb tri gom cac dén
LED sic vang trang dam bao do chiéu sang
500lux. Ché do anh sang 1a 12h sang va
12h t6i. Ché do bat/tat dén duogc thiét lap
tu dong. Ché do nhiét do va do am ciing
duoc duoc thiét 1ap tu dong hoa. Pé dam
bao nhiét 46 nudi cdy chung toi dat ché do

diéu hoa, ché do phun 4m duoc nbi véi hé
thong ro-le, cam bién nhiét do va do am.
Ché d6 nhi¢t dugc di€u chinh trong gioi
han 18°C+22°C. Ché d6 do am dugc dit
trong gidi han 90%-95%.
2.2.2. Phwong phap nghién ciru dic diém
phan tir

2.2.2.1. Tach chiét ADN tong s6

Trong nghién ctru nay, ching t61 da lya
chon phuong phép st dung CTAB cua P.
Doyle and Doyle (1987) c6 mdt s6 cai
tién nho d¢é tién hanh tach chiét ADN tir
cac mau nghién ciru.

2.2.2.2. Thanh phan ciia mét phan
ung PCR

- Mdi phan tng PCR bao gém cac
thanh phan:

STT Thanh phén Thé tich (ul)
1 Nudc cét hai 1an khtr ion 9
2 Buffer Mg" 25 Mm 1,5
3 dNTPs 10 Mm 0,3
4 Taq ADN polymerase 5 U/ul 0,2
5 Mo6i ITS4 10 uM 1,5
6 Moi ITS5 10 uM 1,5
7 DNA 1
Téng thé tich ctia mot phan tng 15,0
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2.2.2.3. Chuong trinh chay PCR

Phan tng PCR duoc tién hanh trong
dng eppendorf 0,2 ml va thuc hién trén may
Mastercycler epgradient S theo chu trinh sau:

Cic buée | Nhiét do(°C) Thoi gian
1 94 5 phut
2 94 1 phit
3 56 45 gidy
4 72 50 gidy
5 | Lap lai tir budc 2, 35 1an
6 72 7 phut
7 4 00

Sau khi hoan thanh chuong trinh chay
PCR, san phdam PCR duoc bd sung 4 pl
loading dye rdi tién hanh dién di.

2.2.2.4. Giai trinh tw

San pham PCR ITS sau khi dugc tinh
sach dugc giai trinh tu tai cong ty Macrogen
(Han Qudc). Két qua giai trinh ty duoc
so sanh v6i cac trinh ty tuong dong trén
NCBI. Sau do, cac trinh ty dugc tap hop

va phan tich bang chuong trinh MEGA 6.0
dé tao cay pha hé.

2.2.3. Phuwong phap dinh luwong
adenosine va cordycepin

Dinh luong hop chat cordycepin theo
phuong phap thir NIFC.05.M.163 (HPLC)
va adenosine theo phuong phdp thu
NIFC.05.M.163 (HPLC). Cac chi s6 dugc
phan tich tai Vién Kiém nghiém An toan vé
sinh thyc phim qudc gia.

3. KET QUA VA THAO LUAN

3.1. Ham lwgng adenosin va cordycepine

MAu nam trong nghién ciru nay duoc
nudi trong trong cung diéu kién nhiét do,
anh sang va d6 am tai phong thi nghiém
cua truong Pai hoc Hai Phong. Viéc khao
sat ham luong adenosine va cordycepine
cia qua thé twoi & cic mau ndm thu
thap st dung phuong phap xac dinh
NIFC.05.M.163 (HPLC) thu dugc bang 3.

Bang 3. Ham luwgng adenosine va cordycepine

ciia cic miu dong trung ha thao C. militaris nghién ciru (qua thé twoi)

Stt MAu nam Adenosine Cordycepine
(mg/100g) (mg/100g)
Ql 3.72 23.34
Q2 1,025 35,5
G3 5.58 48,9

Nghién ctru khio sat cho thidy ham
lugng cac hop chat co hoat tinh sinh
hoc cordycepin va adenosine cua nim
C. militaris tlr ba ngudn thu thap khac nhau
la khong gidng nhau. Ham luong hoat
chat cordycepin va adenosine ciia qua thé
tuoi trong cac thi nghiém dugc tinh theo
mg/100g ndm twoi. Mau nAim G3 c6 ham
lugng cordycepin cao nhat (48,9mg/100g).
Pong thdi mau nidm G3 ciing c6 ham
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lwong adenosine cao nhat (5.58mg/100g).
Tuy nhién so v&i két qua cua DS Thi
Gam va cong sy (2019) vé ham luong
cordycepin va adenosine tong s6 trong qua
thé 1a thap hon, tuong tng la 64,2mg/100g
tuoi va 6,37mg/100g tuoi [1]. Mau nim
Q1 c6 ham luong cordycepin la thap
nhat (23.34mg/100g) nhung ham luong
adenosine cao hon so v6i ham luong chat
nay cta Q2. Nguoc lai voi mau ndm QI,



ham luong adenosine ciia mau ndm Q2 1a
thap nhat (1,025mg/100g) va ham luong
cordycepin ctia mau ndm Q2 cao hon chi
s6 nay ctia mau nam Q1. Su khac nhau d6
khong phu thude vao yéu td nhiét do, do
am, anh sang vi trong thi nghiém nay cac
mau dugc nudi trong & giai doan qua thé
trong diéu kién ddng nhat vé cac yéu tb do.

3.2. Phan tich quan hé di truyén giira cac
giéng/loai nAm déng trung ha thio tir ba
o' s& nudi cay

3.2.1. Két qua chiét DNA tong so, chay PCR
va tinh sach cdc san pham khuéch dai

Két qua tach chiét DNA tong s6 cua 03
mau duoc kiém tra bang phuong phap dién
di trén gel agarose 1% (Hinh 1). Qua dé
cho thdy cac bang DNA thu duoc cia céc
mau nidm kha gon va ddéng déu chimg to
chat luong DNA cua cic mau 1a kha tét.
bu yéu ciu dé thuc hién céac thi nghi¢m
tiép theo.

Hinh 1. DNA tong s6
ciia 03 mau nam nghién ciru

Sau khi thyc hi€én phan ing PCR, san
pham khuéch dai voi cap mdi ITS4/ITS5
va dugc dién di trén gel agarose 1,5% cho
bang don hinh v6i kich thudc khoang 400-
500bp (Hinh 2).

M
3 RLAL

Hinh 2. Phé dién di san pham PCR
Véi cip moi ITS4/ITSS

trén 03 mau nam nghién ctiru

Két qua khuéch dai san pham PCR cia
ting mau dugc tién hanh thoi gel, sir dung
cot Sigma GenElute TM Agarose Spin
column (USA), nhdm thu duoc san phdm
PCR dac hiéu.

3.2.2. Két qua gidi trinh tw ving
ITS-rDNA ciia cdc mau nam Cordyceps
nghién curu

3.2.2.1. Két qua so sanh trinh ti viing
ITS1-5,88-ITS2 & cdc mau nghién ciru

San pham PCR sau khi dugc
tinh sach, dugc giai trinh tu tai cong ty
Macrogen (Han Qudc). Két qua giai trinh
tu duge ving ITS1-5,8S-I1TS2 clia cac mau
nghién ctru dugc tién hanh so sanh véi
nhau duoc thé hién trong Hinh 3.

= i i G
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Hinh 3. Trinh tu sdp xép
nucleotide viung ITS1-5,8S-1TS?2
ciia cac mau nam Cordyceps nghién ciru

Poan khuéch dai cia cac miu nim
Cordyceps G3, Q1 va Q2 lan luot ¢ 501,

502 va 484 nucleotide. Két qua so sanh
trinh ty cac nucleotide (Hink 3) cho thiy
su khéc biét gitta cac trinh ty, chu yéu la
cac vi tri da hinh don nucleotide (SNP),
trong d6 1 nucleotide bi thay thé boi mot
nucleotid khac hodc thém bot trong trinh
tu ving ITS -5,8S- ITS2 ¢ cac miu nim
Cordyceps dugc khao sat. Bac biét doan
ITS1 -5,8S- ITS2 ctia mau nam Q2 duoc
khuéch dai boi moi ITS4/ITS5 khuyét
doan 18 nucleotide vung 471-500 so voi
hai mau nidm con lai.

Khao sat thanh phan nucleotide thudc
cac trinh tu ITS1-5,8S-ITS2 ciia 3 mau nam
thu thap duogc trinh bay trong Bang 4.

Bang 4. Thanh phan bén loai nucleotide ciia 3 miu nAm thu thip nghién ciru

Stt | Miunam | %T | %C %G %A | %GC |%AT | Tong sé Nu
1 QI 22,71 | 26.69 | 30.878 | 19.522 | 57,57 | 42,23 502
Q2 21.69 | 27.69 | 31.405 | 19.215 | 59,09 | 40,91 484
3 G3 22.75 | 27.15 | 30.74 | 1936 | 57,88 | 42,12 501

Két qua ¢ bang 4 cho thay doan trinh
tw duge khuéch dai boi ITS4/ITSS 1a ti
1¢ phan tram ting nucleotit Guanin (G),
Cytosine (C), Adenine (A) va Thymine
(T); ti 1& phan trim AT va GC ctia ba mau
nghién ctiru khong giéng nhau. Cac mau
nghién ctru déu c6 ti 18 %GC cao hon ti 1¢
%AT. Mau nam Q2 c6 thanh phan (G+C)
cao hon hai mau con lai (59,09%) va co
thanh phan (A+T) 1a thap nhat (40,91%).
Hai mau QI va G3 c6 su chénh léch
khong dang ké vé chi sé nay, 57,57% va
57,88%.

Mirc d6 twong dong vé trinh tu
nucleotide trong vung ITS1-5,8S-ITS2
giita cac mau khao sat con dugc danh gia &
hé s6 twong dong (Bang 5).
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Bang 5. H¢ s6 twong ddng ciia tirng cip miu

1 2 3
G3 J.02 0.03
arm am
a2 89523

Két qua phén tich hé s6 tuong dong cua
ting cdp mau ¢ bang 5 cho thiy cac mau
nam thu thap tir cac co so nudi ciy cé su
twong dong di truyén rat cao. Hé s tuong
dong cao nhat 1a 97.81% va hé so thap
nhat 1 93.44%. Khoang cach di truyén dao
dong tir 0.01 dén 0.03. Pic diém phan tir
nay cho thdy ba nhém mau ndm cé quan
hé ho hang rat gan giii. Tuy nhién sy khac
nhau va bién dong di truyén trong ving
ITS1-5,8S-ITS2 d6 thé hién su da dang
clia cac mau nghién ciru.



Két qua so sanh trinh tu cac nucleotide
(Hinh 3), thanh phan bdn loai nucleotit
(Bang 4) va hé sb twong dong cia ting
cdp mau (Bang 5) cho thiy cdc miu ndm
Cordyceps thu thap tir cac ho nudi cay khéac

nhau c6 muc d6 twong dong di truyén cao.
Khi so sanh doan trinh tu nay cta céc mau
trén co so dir liéu gene NCBI di khang
dinh dugc ca ba mau déu thudc loai nAm
dong trung ha thao Cordyceps militaris.

rapar

Suueeercan producing sigrifant silgnments
@ seectal

Hinh 4. So sénh doan trinh tw cia mau 02 trén co so dir liéu gene NCBI

3.2.2.2. Két qud xdy dung cdy quan hé
phat sinh gitta cac mau nghién ciru dya trén
trinh tw nucleotid vung ITS1-rRNA-ITS?2

Pé thiy r6 dugc mbi quan hé chung
loai gitta ba mau nidm ching t6i tién

hanh dung cdy quan hé phat sinh bang
phan mém Mega 6.0 theo phuwong phéap
Maximum Likelihood d6i v&i trinh tu
nucleotid vung ITS1-rRNA-ITS2 thu
duoc két qua ¢ hinh 4.

D —
Fd

0.005

Hinh 5. Cdy quan hé phat sinh chiing loai giita cdc mdau nghién ciru

Dua vao két qua phan tich cdy quan hé
phat sinh trén hinh 5 cho thiy ba miu nim
thu thap tir cac ngudn thu thap khac nhau
cung thudc loai ndm dong tring ha thao
C. militaris va dugc phan thanh 2 nhanh.
Nhénh thtr nhat gdbm mau ndm Q1 va Q2.
Nhanh thir hai ¢6 mau nam G3.

4. KET LUAN

Nghién ctru khao sat ham lugng cac
hop chit cordycepin va adenosine cua
nam C. militaris ti ba ngudn thu thap khac
nhau 13 khac nhau. Hoat chat cordycepin
va adenosine ctia qua thé twoi mau nim G3
c6 ham luong cao nhat 48,9mg/100g va
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5.58mg/100g. Mau ndm Q1 c6 ham luong
cordycepin 1a thdp nhat nhung ham lugng
adenosine cao hon so voi ham luong chat
nay cua Q2. Nguoc lai véi mau nAim Ql,
ham luong adenosine cia mau nam Q2 1a
thiap nhat va ham luong cordycepin cia
mau ndm Q2 cao hon chi s ndy cua mau
ndm Ql.

Dua vao phan tich trinh ty nucleotide
viing ITS1-rRNA-ITS?2 cho thiy ca ba miu
nam c6 dic diém di truyén khac nhau. Song
ching c6 muc do twong dong di truyén rat
cao. Khi dem so sanh trén co so dir licu
gene NCBI cho thiy c4 ba mau déu thudc
cing mot loai ndm dong trung ha thao
Cordyceps militaris va phan chia thanh 2
nhanh c6 mot goc chung. Trong d6 mau
nam G3 tach thanh nhanh riéng ré. Két
qua nghién ctru cho thay dudi cung mot
diéu kién nudi cdy ma dic diém di truyén
& ting chung giong Cordyceps militaris
khac nhau c6 thé anh huong toi chat luong
cia ndm & ham luong Cordycepins va
adenosine. Mau nam G3 c6 ham luong
cordycepine (48,9 mg/100g) va adenossme
(5,58 mg/100g) cao nhat ¢ thé 1a ngudn
chung giéng tiém niang dé luu trir, nhan
gidong nham phuyc vu cong tac thuong mai
hoa san pham trong tuong lai.
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