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Nghién ctiu moi trudng nudi trong tao stroma nhong tring thao (Cordyceps militaris)
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Trong nghién ciru nay, nam Cordyceps militaris dwge siv dung 1a chiing CM3 dwoc Iru trir trong b suu
tap ciia Trung tAm Nghién ciru va phat trién nong nghiép cong nghé cao. Két qua thu dwoe khi nghién ciru
trén 9 mdi trwong cho thiy mai truomg t6i wu nhat 1a M9 (cé thanh phan gom gao lirc 60 g, nhong tam 10
g, CaCl, 0,1 g/1, folic acid 5 ug/l, nu’é"c 90 ml). Trong lrong twoi, trong lwong kho va s lwong stroma thu
dugc & moi truwong M9 c6 ket qua lan lugt 1a 19,54 g/binh, 3,8404 g/binh, 70,3 stroma/binh. Ham luwgng
mot s6 hoat chit chii yéu c6 trong stroma di dwore xac dinh, bao gom cordycepin (7,7551 mg/g), adenosine
(2,0027 mg/g), polysaccharide (166,20 mg/g), ergosterol (1,7369 mg/g).

Tir khéa: Cordyceps militaris, méi trwong nudi trong thich hop.

Chi s6 phén loai 4.6

A study into stroma cultivation medium of
Cordyceps militaris

Summary

In this study, Cordyceps militaris strain CM3
stored in the collection of Research and
Development Center for High Technology
Agriculture was used. 9 media for C. militaris
cultivation were investigated, and the optimal
cultivation medium was found as M9 which
consisted of the following components: brown
rice 60 g, silkworm pupae 10 g, CaCl, 0.1 g/l,
folic acid 5 pg/l, distilled water 90 ml; this
medium is suitable for stroma production
of C. militaris. Fresh weight, dry weight, and
the number of stroma reached 19.54 g/bottle,
3.8404 g/bottle, 70.3 stroma/bottle, respectively.
Biologically active substance contents of
Cordyceps militaris stroma are adenosine (2.0027
mg/g), cordycepin (7.7551 mg/g), polysaccharide
(166.20 mg/g), ergosterol (1.7369 mg/g).

Keywords:  Cordyceps  militaris, cultivation

medium.
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pat van de

Nhong tring thao 1a loai nam thudc chi ndm
Cordyceps (Fr.) Link thudc 16p Ascomycetes, dugc
tim thdy trén 4u tring, con tring truéng thanh.
Cordyceps c6 mét lich st 1au doi nhu mot loai ndm
duogc liéu quy hiém. Hau hét nguoi phuong Tay chi
biét dén Cordyceps trong vong 20 nim gan day, trong
sudt khoang thoi gian nay, cac phuong phap khoa hoc
hién dai dugc tng dung manh mé dé nghién ctru pham
vi Gmg dung rong rii trong y hoc ctia nhom ndm nay
[1]. Ndm Cordyceps duge cho 1a c6 kha ning chong
ung thu, chong di cin, chéng oxy hoa, chéng viém,
diét khudn, ha duong huyét, chong ldo hoa, bao vé
than kinh va bao vé than [2, 3], ting cudng hé thong
mién dich va wc ché khdi u [4]. Cordyceps da dugc
thu mau va miéu ta trén 400 loai khac nhau & cac ving
khac nhau trén thé giéi. Trong d6 ¢ nhiéu loai dugc
cha y nhiéu dén dugc 1y va dung lam thudc chita bénh
véi 2 loai chinh 1a Cordyceps sinensis va Cordyceps
militaris.

Hién nay, Nhong tring thao c6 ngudn gdc tu nhién
rat hiém, gia rat cao, trong khi d6 nhu cau cia con
ngudi ngdy cang tang. Do d6, can c6 mot ngudn cung
cap Nhong tring thao s6 luong 16n véi chat luong cao.
D¢ dap tng yéu cau nay, md hinh cong nghé san xuét
Nhong trung thao in vitro trén ngudn co chat sin co,
d& tim, gia thanh thap da duoc quan tim nghién ctru.

Cordyceps 1a dang nam ky sinh c6 thé nu6i cay nhan
tao trén co the con trung nhung cén trung cd gia cao va
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khong c6 ngudn cung lién tuc [5], thém vao do6 thao tac
trén con trung khé va dé nhiém khudn nén nhiing chat
hitu co thay thé dugc nghién ctru va thir nghiém cho
viéc san xudt thuong mai stroma C. militaris. Nghién
ctru nay duoc thuc hién nham xac dinh mai truong
nudi trong thich hgp cho Nhong tring théo, tir d6 tng
dung vao san xuét tao ra mot lugong 16n stroma Nhong
trung thao trong thoi gian ngdn, véi chi phi thap nhung
chat lugng cao.

Doi twong va phuong phap nghién ciu

béi tuong nghién cuu: C. militaris CM3 thudc bd
suu tap giong vi sinh vat cua Trung tdm Nghién ctru va
phat trién nong nghiép cong nghé cao.

Maéi truong thi nghiém co thanh phan gdm gao ltc
60 g, nhong tam 10 g, nudce cit 90 ml c6 bd sung chit
khoang 0,1 g/l va vitamin 5 pg/l. Chat khoang dugc sir
dung la KH,PO,, MgSO, hodc CaCl,. Vitamin dugc su
dung la thiamin, biotin hodc folic acid.

Céc nghiém thirc bao gdm:

MO (d6i ching): khong bo sung khoang va vitamin;
MI1: ¢6 bd sung KH,PO, + thiamin;

M2:
M3:
M4:
MS5:
Meé:
M7:
MB8:
MO:

¢6 bd sung KH,PO, + biotin;

¢6 b6 sung KH,PO, + folic acid;
¢6 bd sung MgSO , T thiamin;
¢6 bd sung MgSO ,+ biotin;

¢6 bd sung MgSO ,+ folic acid,;
¢6 bd sung CaCl, + thiamin;

¢6 bd sung CaCl, + biotin;

¢6 bd sung CaCl, + folic acid.

C. militaris CM3 duoc nudi cdy tinh trén moi
truong PGB (potato glucose broth) trong 5 ngay &
nhiét d6 25°C, 1 toi dé tao ngudn gidng cho thi nghiém.
Moéi trudng PGB c¢6 thanh phan gdm khoai tay 200 g/1,
glucose 20 g/l.

Méi truong nudi trong duge chuén bi theo cong thirc
thi nghiém va dwoc hap khir trung & 121°C, 4p suét 1
atm trong thoi gian 40 phat. Gidng dang 16ng duoc ciy
vao mdi truong co chét véi lugng gidng 1a 5 ml/binh.
Céc binh nudi cdy dugc u & nhiét do 25°C trong tHi.
Sau khi to phu kin co chét, cac mau thi nghiém dugc
nudi trong trong diéu kién 20°C, chu ky chiéu sang 12
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gid sang/tdi, cudng do anh sang 700-1.000 lux, d6 4m
khong khi 80-90%.

20°C, 12 giv
sdng/toi

& 200!

4 12gi0
M sang/toi

So do: quy trinh nuoi tréng C. militaris

Cac chi tiéu theo déi va phwong phap xir 1y so liéu

S liéu thi nghiém dugc thu thap sau 50 ngay nudi
cdy. Cac chi tiéu theo doi 1a trong luong twoi (g/binh),
trong lwong kho (g/binh), sé luong stroma (stroma/
binh), ham lugng adenosine (mg/g), ham lugng
cordycepin (mg/g), ham luong ergosterol (mg/g) va
ham lugng polysaccharide (mg/g).

Trong lugng tuoi cua stroma dugc ghi nhan ngay
sau khi stroma dugc 14y ra khoi binh nudi cay. Stroma
ctia timg binh dugc dem sdy kho ¢ nhiét do 50°C dén
trong lugng khong ddi. Cac chi tiéu nay dugc thu nhan
bang can phan tich c6 do chinh xac cao. S6 luong
stroma dugc dém la sb stroma ¢ chiéu cao 1é6n hon
3 cm.

Stroma dugc phan tich ham lugng hoat chét
cordycepin, adenosine va ergosterol bang phuong
phap HPLC-DAD va ham luong polysaccharide bang
phuong phap so mau tai Vién Céng nghé hoa hoc (Vién
Han 1am KH&CN Viét Nam).

Tt ca sb liéu thu thap dugc xir 1y bang phan mém
SAS 9.1.3.
Két qua va thao luan

Xdc dinh méi truong nudi cdy thich hop

O nghién ctru nay, sau 50 ngay nudi cdy stroma
duogc thu hoach. Tuy nhién, chi c6 mdi truong M2, M8,
MO tao stroma rd rang. Cac moi truong M0, M1, M3,
M4, M5, M6, M7 tuy c6 tao mam stroma nhung khong
tao dugc stroma 16n. Sau khi phat trién dén chiéu cao
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hon 1 cm, mam stroma & cac cong thirc thi nghiém nay
bi bao boc bdi soi nam day ddc va ngung phat trién.
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Hinh 2: mam stroma
hinh thanh trén mai truong gao

Hinh 1. to nam C. militaris
phat trién trén moi truong gao
Sau khi két thac thi nghiém, stroma dugc can do

trong luong tuoi, trong luong kho va dém so lugng
stroma. Két qua thu dugc trinh bay ¢ bang 1.

Bdng 1: danh huéng ciia mot s6 méi truong dén suw tao thanh stroma
Nhong trung thao (C. militaris)

Mbi truong F (%)
MO (@i chimg)

MI (KH,PO, + thiamin)
M2 (KH,PO, + biotin)
M3 (KH,PO, + folic acid)
M4 (MgSO4 + thiamin)
M5 (MgSO4 + biotin)
M6 (MgS04 + folic acid)
M7 (CaCl, + thiamin)

M8 (CaCl, + biotin)

M9 (CaCl, + folic acid)

FW (g/binh) | DW (gbinh) | FB

11,78¢ 23735 9,5 5,08

12,70° 2,1666° 8,

70,3*

4,064
8,23

19,54 3,8404°

Cdc trung binh cing ky tu khong khac biét c6 nghia théng ké

¢ mure xdc suat p < 0,05

FW: trong luong tuoi ciia stroma trén mgt binh nudi cay;

DW: trong luong kho ciia stroma trén mgt binh nudi cay;

FB: 56 stroma trén mot binh nudi cay;

F: ty I¢ gitra trong lwong kho cua stroma va co chat = DWx100/46,66

Theo két qua & bang 1, méi truong M9 (gao va
nhong tim bd sung CaCl, V,é folic acid) co trong lugng
tuoi, trong lugng kho va so lugng stroma cao hon cac
mdi truong con lai. O nghién ciru nay, két qua chi
thu dugc ¢ 3/9 nghiém thic nén chua thé néu 1én tac
dong ctia khoang va vitamin dén sy hinh thanh va phat
trién stroma Nhong tring théo trén méi trudng gao va
nhong tam.

Trong nghién ctru ciia Kang va cs (2014), 1 binh méi
truong gdm 20 g gao va 32 ml dung dich dinh dudng
(10 g/l glucose, 10 g/l peptone, 1 g/l MgSO,.7H,0, 1
g/l KHPO, va 1 mg/l NAA, 1.000 ml nudc cat, pH
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6,0) trong lugng kho stroma thu dugc 1a 1,73 g sau
60 ngay nudi cdy. Ham luong cordycepin trong stroma
cao nhat 12 9,17 mg/g sau 72 ngay nudi cdy. Ty 1¢ trong
lwong kho ciia stroma va trong luong ctia gao (co chat
tao stroma) la F = 8,65% [6]. Trong nghién ctru cua
chung t6i, F = 8,23%. Nhu vay két qua thu dugc khong
chénh 1éch déng ké so voi nghién ctru cia Kang va cs
(2014).

S6 lugng stroma ciia modi truong M9 & cac binh
dao dong kha 16n (30-150 stroma). Nhitng binh c6 s6
lugng stroma it thi kich thudc stroma to va dai. Nhitng
binh c6 sb lugng stroma nhiéu (trén 100) thi chi c6 mot
s6 stroma to, da s6 1a stroma nho va ngan. S6 luong
stroma trung binh ctia méi trudng M9 cao gap 7-8 lan
so voi mdi truong M2 va M8 nhung trong luong kho
va trong luong tuoi chi cao gap 1,5 lan.

Stroma bi to' ndm bao phii

Méi truong doi chimg

Hinh 3: stroma cia C. militaris hinh thanh trén méi truong nuéi trong

Tuy stroma thu dugc c6 so lugng stroma to it nhung
c6 mot sO uu diém la sau khi dugc say kho, stroma
mau cam dam, cirng va dac rudt. Mot sO san pham

a
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Nhong trung thao trén thi truong Viét Nam c6 mét )
dic tinh cam quan nhu: nho va mém; to, mém va rong
rudt, mau vang nhat. Nhu vay, co thé xem day la san
phém vuot troi hon vé mat cam quan.

Hinh 4: stroma C. militaris kho thu dwoc tir thi nghiém

M@t s6 hoat chit sinh hoc trong stroma Nhong
trung thdo

Stroma kho sau khi thu hoach duoc phan tich tai
Vién Cong nghé hoa hoc dé khao sat ham luong mot
s6 hoat chét 6 trong stroma nham danh gia so bo chit
lwong. Két qua thu duge trinh bay & bang 2.

Bdng 2: ham lwgng mét s6 hoat chat sinh hoc cé trong stroma va méi truong
nudi trong Nhong trung thao (C. militaris)

Tén hoat chét Ham lwong (mg/g)
Cordycepin 7,7551
Adenosine 2,0027

Polysaccharide 166,20
Ergosterol 1,7369

Két qua thu dugc cho théy ham lugng céc hoat chét
cordycepin, adenosine, polysaccharide, ergosterol co
trong stroma C. militaris CM3 trén moi truong M9
tuong ddi cao. Trong nghién ctru cia Lo va cs (2013),
ham lugng adenosine trong stroma C. militaris 1a 2,45
+ 0,03 mg/g [7]. Theo nghién ctru cua Hur (2008), ham
lugng adenosine trong stroma la 1,8 mg/g va trong
hé soi ndm 1a 0,6 mg/g; ham luong cordycepin trong
stroma 13 9,7 mg/g va trong hé soi ndm 1a 3,6 mg/g [8].
Theo nghién cuu cua Kang va cs (2014), ham luong
corydycepin 1a 9,17 mg/g, adenosine 1a 1,21 mg/g [6].
Con theo Zhoua va cs (2009), ham lugng ergosterol
trong stroma nhan tao cia Cordyceps rat cao (10,68
mg/g) [9]. Tuy nhién, mot sd san phadm Nhong tring
thao trén thi truong Viét Nam c6 ham lugng cordycepin
1a 2,9 mg/g; ham luong adenosine 1a 0,43 va 1,1 mg/g.
Nhu vay, stroma thu dugc tir nghién ctru nay c6 ham
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luong hoat chat chwa cao bang mot s6 nghién ciru
trén thé gi¢i nhung khong thua kém mat s san pham
Nhong trung thdo Viét Nam.

Két qua thu duoc & nghién ctru nay 1a da tao dugc
stroma trén moi trudng nhan tao nang suit tuong ddi
cao nhung ham luong hoat chit chua cao. Vi vy can
c6 nghién ciru tiép vé phuong phap lam ting ham
luong hoat chit ¢ trong stroma nham lam ting gia tri
kinh té cua san phém.

Két luan

- Méi trudng thich hop cho nudi trong Nhong tring
thao ¢ thanh phan gdm gao lic 60 g, nhong tam 10
g, CaCl, 0,1 g/l, folic acid 5 ug/l, nugc 90 ml. Stroma
thu dugc co6 trong lugng tuoi 1a 19,54 g/binh, trong
lwong khé 13 3,8404 g/binh va s lugng stroma 14 70,3
stroma/binh.

- Ham luong mot s hoat chit co stroma Nhong
trung thdo la cordycepin 7,7551 mg/g, adenosine
2,0027 mg/g, polysaccharide 166,20 mg/g, ergosterol
1,7369 mg/g.
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Oc hwong la loai nhuyén thé ¢é gia tri kinh té cao. Hién nay, 6c hwong dwoc nudi pho bién trong ao va
10ng tai cac tinh nhu: Phii Yén, Khanh Hoa, Binh Thuén, Kién Giang. Sin lwgng 6¢ hwong ca nuéc hang
nim dat trén 7.000 tin. Nghé nudi 6c hwong phat trién dwoce hon 15 nim nhung phan loai ¢ hwong con
chwa ré rang. Nghién ctru trinh bay két qua phan loai 6¢ hwong dwge thu tir 7 tinh ¢ Viét Nam bang ma
vach ADN vung gen COI (Cytochrome c oxidase subunit I). Trinh tw ADN cuia oc hwong Viét Nam dugc
so sanh voi trinh tw ADN dir li€u cac loai 6c hwong trén ngin hang gen. Két qua nghien ciru cho thay, s6
lwgng Haplotype phat hién dlr0'c la 6, hé so da dang haplotype 1a 0,442+0,124, hé s6 da dang nucleotide 13
0,0008, oc htr(rng Viét Nam gidng V0’l miu dc hwong Babylonia areolata & ngan hang gen. Két qua phan
tich di truyén pha h¢ ciing xac dinh 6c hwong Viét Nam 1a loai Babylonia areolata.

Tir khéa: ADN md vach, Babylonia areolata, COI, 6¢ hwong.
Chi s6 phén logi 4.6

Application of DNA barcoding markers
to classify Spotted babylon

Summary

Spotted babylon is a high value molluscous species.
Nowadays spotted babylons are cultivating
popularly in ponds and cages in Phu Yen, Khanh
Hoa, Binh Thuan, and Kien Giang provinces. The
annual production of spotted babylons is about
7000 tons. Although spotted babylons have been
cultured over 15 years, the taxonomy of this species
is still unclear. This study presents the taxonomy
results of babylon snails collected from seven
provinces in Vietnam using DNA barcoding of COI
gene region. The DNA sequencing of Vietnamese
spotted babylons was compared with those of
Genbank data. The results of the study showed
that 6 haplotypes was found. The haplotype
diversity was 0.442+0.124; the nucleotide diversity
was 0.0008; and Vietnamese spotted babylonia was
similar to the Babylonia areolata samples from the
Genbank. Phylogenetic analysis also identified that
Vietnamese spotted babylon is Babylonia areolata.

Keywords: Babylonia areolata, COI, DNAbarcoding,
Spotted babylon.

Classification number 4.6
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Pat van de

O Viét Nam, 6c huong phan bb rai rac doc ven
bién tir Bic vao Nam, trong d6 cac khu hé phan bd
chinh la Thanh Hoéa, Ngh¢ An, Ha Tinh, Quang Binh,
Quang Tri, dic biét c¢6 nhiéu ¢ 2 tinh Binh Thuan va
Ba Ria - Viing Tau. Khu vuc dc huong phan b cach
xa bo 2-3 km, ¢6 nén day ghd ghé twong ddi doc. Oc
huong 13 loai thity san nu6i va 1a mat hang xuat khau
c6 gia tri cao (gia xuat khau khoang 10-12 USD/kg),
v6i nhiéu thi trudng tiém ning nhu Trung Quéc, Dai
Loan, Nhat Ban, Hong Kong [1].

San xuét gidng va nudi 6¢ hwong thuong pham da
duogc Nguyén Thi Xuan Thu va cs thir nghiém thanh
cong vao nam 1998. Pén nay, nghé nudi d¢ huong
da phat trién rong ra nhiéu ving trong tinh Khanh
Hoa va céc tinh Phii Yén, Thira Thién - Hué, Quang
Nam, Ninh Thuén, Binh Thuan. Hi¢n nay, ca nudc co
khoang 600 trai san xuét giéng 6c huong, hon 700
ha nudi 6c huong thwong pham cho san lugng hang
nam trén 7.000 tan, doanh thu udc tinh trén 700 ty
dong [2].

Mic du 6¢ huong di duge nudi phod bién va tre
thanh mat hang xuat khau co tiém ning cua Viét Nam
hon 15 nam qua nhung phan loai 6c huong Viét Nam
dua vao hinh thai chua di thuyét phuc. Poan gen nam
trén ADN ty thé, COI duge xem nhu 1a ma vach ADN
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trong phan loai dong vat rat hitu hiéu [3]. Ma vach COI
dd duogc str dung nhiéu trong dinh danh nhuyén thé
(danh gia cac loai nhuyén thé bién ¢ Canada [4], b¢ &
chau Phi [5]).

Nghién ciru nay trinh bay két qua xac dinh hé thong
phan loai 6c huong Viét Nam, gép phan dinh huéng
bao ton, quan ly giéng thily san va danh gia chat luong
san pham dic san ¢ huong Viét Nam.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién ciru
,Oc huong dugc thu ¢ tu nhién va nudi & céc trai
giong.
Phwong phdp thu va bio quéin miu

Phwrong phdp thu mau: mau 6¢ huong dugc thu tir
cac tinh Quang Ninh, Thanh Hoéa, Quang Tri, Khanh
Hoa, Binh Thuan va Ba Ria - Viing Tau bang hinh
thirc thu mua cua ngu dan khai thac. Ngoai ra, cac
mau ¢ huong nudi tai cac trai gidbng ¢ Ninh Thuan va
Khanh Hoa ciing duoc thu dé ddi chiéu va lam 16 loai
e huong dugc nudi phé bién hién nay. Nhan di¢n e
huong bang phuwong phap moé ta cac dic diém hinh thai
ctia Nguyén Chinh [6]. Sé luong mau thu va phan tich
duoc trinh bay ¢ bang 1.

Bang 1: dia diém thu mdu va s6 mau ¢ hiong dirge gidi trinh tw ADN

6 mAu dwoe giai

STT trinh tw ADN (méu)

Dia diém thu miu Ky higu miu Ghi chi

Bin Sen, Van Bon, Quang Ninh BST 3 Ty nhién
Quang Loi, Quang Xuong, Thanh Hoa THT Tu nhién
Do Hai, Gio Linh, Quang Tri QTT Tu nhién

Ninh Tho, Ninh Hoa, Khanh Hoa KHT Ty nhién

Vinh Hoa, Nha Trang, Khanh Hoa KHN Nubi

Nhon Hai, Ninh Hai, Ninh Thuan NIN Nuoi

Phan Ri Cura, Tuy Phong, Binh Thugn BTT Tu nhién

o | o] v|lea|lw|o]|—
W w| w| w|w|w]|w

Long Son, Ba Ria - Viing Tau VIT Tu nhién

Téng cong 24

Phuwrong phdp bdo quan mdu: mau 1a mot phan chan
bo cta 6¢ huong (5-10 g/miu). Mau duoc bao quan
trong 6ng eppendoft (2 ml) c6 chira con ndong dd 90%.

Phuwong phap tach chiét va gidi trinh tw ADN

ADN tong s6 dugc tach chiét tir co thit cia 6¢ huong
béng bo kit Dneasy Blood & Tissue Kit - QIAgen
theo hudng dan ciia nha san xuat. Poan gen COI cua
ADN ty thé dugc khuyéch dai bang s dung cip mdi
COL:LCO1490 va HCO2198 [7]. Mdi phan tmg PCR
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dugc thuc hién véi thé tich 25 pl (nude tinh khiét 4,2
pl, Coral co 5, Top taq Maxter mix 12,5 pl, primers 2
ul, ADN c4 bong 1,3 pl). Chu ky nhiét ctia phan tng
PCR nhan ban viing gen COI: 95°C trong 4 phut, tiép
theo 35 chu ky (94°C trong 30 gidy, nhiét d6 gan moi
54°C va 72°C trong 1 phut), kéo dai doan 72°C trong
5 phut. San phém PCR dugc lam sach béng QIAGEN
QIAquick PCR kit. Phuong phap 1am sach san pham
PCR theo huéng dan ctia nha san xuat. San pham PCR
duogc kiém tra trén gel agarose/TAE 1,5%. Tiép theo,
trinh ty ADN dugc giai trén may ABI 3130XL, mdi
mau duoc giai trinh tu béng 2 moi xudi va nguoc. Qua
trinh thuc hién tach chiét ADN, PCR, lam sach san
phiam PCR dugc thuc hién tai Phong Cong nghé sinh
hoc thuy san, Truong Cao ding thuy san (Bic Ninh).
Phan ung giai trinh tu va doc trinh ty ADN dugc thuc
hién tai Truong Dai hoc Monash (Malaysia).

Phan tich sé liu

Céc trinh ty ADN ty thé ciia 6¢ huong ving gen
COI duge déng va so sanh voi nhau bang phin mém
doc trinh tu BioEdit [8]. Tong s6 haplotype, sb lugng
vi tri da hinh polymorphic sites, da dang haplotype
va da dang nucleotide dugc tinh bang phan mem
DNAspS [9]. Cay pha hé xay dung dua trén 3 thuat
toan Neighbor joining (NJ), Minimum Evolution (ME)
va Maximum likelihood (ML), cac phuong phéap dugc
phén tich bang cac phan mém MEGA 6 [10]. Gi4 tr
bootstrap dugc tinh toan dé xac dinh tinh chinh x4c cta
thuat toan ME, ML va NJ véi d6 ldp lai 13 1.000 1an.

Céac trinh tw ADN cua b¢ huong duoc ddi chiéu
v6i trinh tw ADN ciia 6 loai 6c huong da cong bd
trén ngan hang gen, gdbm: B. areolata (IN053011.1),
B. lutosa (KF897830.1), B. formosae (HQ424447.1),
B. japonica (AF373888), B. lani (HQ424448.1), B.
spirata (JNO88258.1) thong qua cong cu BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) dé xac dinh
mirc d6 giéng nhau vé loai.

Két qua nghién ctu va thao ludn

Trinh tw ADN viing gen COI ciia 6c hwong Viét
Nam

Mot phﬁn cua gen COI da duogc phan tich, ty I¢ cac
loai nucleotide nhu sau: adenine (A) chiém 23,55%,
cytocyne (C) chiém 18,13%, guanine (G) chiém
19,96% va thymine (T) chiém 38,37%. Trong chiéu
dai ctia doan gen gdm 662 bp (basepair) ¢6 5 vi tri thay
d6i trinh tu nucleotide da tim thdy. Xu hudng thay doi
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trinh tu nucleotide trong cung nhom (purine, A va G,
hay pyrimidine, T va C) cao hon so véi thay doi giita
cac nhom (bang 2).

Bang 2: 1y 1 thay doi trinh tir nucleotide cua doan gen COI
cua oc hwong Viét Nam

A T C G
A - 0,0049 | 0,0023 31,8904
T 0,0030 - 9,7737 0,0025
C 0,0030 | 20,6876 - 0,0025
G 37,6229 | 0,0049 | 0,0023 -

Ty I¢ trén dwoc wdc lwgng dwa vao phwong phdap Maximum
Composite Likelihood, thyc hi¢n bang chuwong trinh MEGAS.2.
S0 in dam theé hi¢n ty I¢ thay doi trong cung nhém va in nghiéng
la ty I¢ thay doi gitva cac nhom bazo
Két qua phan tich s6 liéu cac trinh tw ADN cua 6c¢
huong cho thay, trén tong sO 662 base thi c¢6 6 vi tri
da hinh va 6 haplotype dugc phat hi¢n. H¢ s6 da dang
haplotype 1a 0,442+0,124 va hé s6 da dang nucleotide
1a 0,0008.

So sdnh trinh tw ADN éc hwong Vit Nam véi div
liéu trén ngdn hang gen

Két qua so sanh trinh ty ADN cua bc huong Viét
Nam véi céc trinh tw ADN ciia cac loai ¢ huong da
dugc cong bd ¢ ngan hang gen cho thay, ¢ huong Viét
Nam ¢6 mirc do twong dong (ident) cao voi loai B.
areolata tir 99 dén 100%, loai B. lani 95-96% nhung
thip véi cac loai B. formosae, B. japonica, B. spirata.
Mirc d6 twong ddng 82-91% (bang 3).

Bang 3: so sanh mirc do twong déng trinh tw ADN cua (?c hwong Viét Nam
voi trinh tw ADN cua cdc loai ¢ hwong da cong bo trén Genbank

B. areolata | B. formosae | B. japonica | B.lani | B. spirata
BST 99 89 90 96 84
THT 100 87 90 95 83
QIT 100 88 91 95 82
KHT 100 87 89 95 83
KHN 99 87 90 96 83
NTN 99 88 90 96 83
BTT 100 87 91 95 84
VTT 100 87 91 95 83

Theo Stackebrandt va Ebers [11], khi str dung cong
cu BLAST ¢ ngan hang gen dé so sanh trinh tu ADN
ctia mot loai can nghién ctru véi s6 liu trén ngan hang
gen co chi sd gidng nhau 16n hon hoic bang 97% thi
dugc cho 1a cung mdt loai va nguoc lai néu chi sb
gidng nhau nho hon 97% la khac lodi. Do d6 c6 thé
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khang dinh 6c huong Viét Nam 14 loai B. areolata. Két
qué cua nghién ctru nay ciing giéng voi két qua nghién
ctru phan loai 6¢c hwong Viét Nam ciia Nguyén Chinh
[6], tac gia dd st dung cac ddc diém hinh thai cia dc
huong dé phan loai nhu: hinh xoay ciia thap 6¢, hinh
dang cac phién mau & vo dc.

Khodng cach va moi quan hé di truyén giita cdc
loai oc hwong

Cay pha hé cua cac loai 6c huong dugc xay dung
dua trén trinh tu ADN cua dc huong Viét Nam va dit
liéu & ngan hang gen bang 3 thuat toan (NJ, ME va
ML) cho két qua giéng nhau (hinh 1).

- THT2
KHT3
BST3
BST1
BST2
THTI
QTTI
QTT2
QTT3
BTN1
BTN2
BTN3
BTT2
BTT3

KHT2

B. areolata

- THT3

99 |- BTT1

{VTTZ
VTT3

VTT1

64

99

L_B. lani

98, B. jamponica

B. formosae
B. spirata

—
0,02

Hinh 1: cdy pha hé tir phuong phap Maximum Likelihood voi do lap lai 1.000 lan
dua trén gen COI cua oc huwong Viét Nam

Tir cdy pha hé cho thdy, ¢ huong Viét Nam nam

trong 1 nhom 16n bao gdbm mau dc huong B. areolata.

Oc huong Viét Nam ¢ quan hé gan véi loai B. lani va

xa voi cac loai B. formosae, B. japonica va B. spirata.

Céc mau dc huong tu nhién va nubi ¢ Viét Nam gan
nhu khong c¢é su khac biét véi mau ¢ huong & ngan
hang gen B. areolata (Fst = 0-0,001). Oc huong Viét
Nam gan vé6i loai B. lani (Fst = 0,037) va khac véi
3 loai B. formosae, B. japonica va B. spirata (Fst =
0,114-0,217) (bang 4).

o1
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Bang 4: khoang cdch di truyén giita cdc lodi 6¢ hiwong

B. areolata | B.lani | B.jamponia | B.formosae
B. areolata
B. lani 0,037
B. jamponia 0,114 0,103
B. formosae 0,140 0,128 0,017
B. spriata 0,217 0,183 0,187 0,179

Két qua bang 4 cho thdy, mi vach COI rat hitu hiéu
trong danh gia da dang di truyén giita cac loai. Trong
nghién clru nay, cac loai ¢ huong c6 khoang cach di
truyén 0,037-0,217. Chen va cs [12] cing dé cong bd
khoang cach di truyén gilra cac loai ngao phan bb &
ving triéu cua Trung Qudc co khoang cach di truyén
0,043-0,148 khi giai trinh tu ving gen COL.

Két luan

Két qua nghién ctru cho thiy ma vach Col rat hitu
hi¢u trong viéc nhén biét 6¢c huong Viét Nam. Oc huong
Viét Nam c6 tén khoa hoc 1a Babylonia arealata.

Céc nghién ciru tiép theo can str dung thém ma vach
tur cac gen trong nhan dé bo trg thém phan loai cua 6c
huong.
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