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TOM TAT

Trong nghién ctru ndy, tir mau than cay D6 bau tao Trdm huong ty nhién thu thap tai huyén Huong Khé -
tinh Ha Tinh ching toi da phén lap, danh gia va chon loc dugce duoc 05 dong ndm tao ché pham sinh hoc ¢
kha ning kich thich tao TrAm huong hiéu qua cao. Str dung phuong phap dinh danh théng qua hinh thai va
chi thi phan tt, da xac dinh dugc 5 loai ndm (Penecillum crustosum, Aspergillus nomius, Trichoderma virens,
Fusarium solani va Mucor racemosus) phan lap dugc. Bén cong thiic ché pham sinh hoc tao ra tir viéc phoi
tron cac dong nam khac nhau déu c6 kha ning sinh enzyme amylase, cellulase va pectinase ngoai bao. Cac
ché pham nay duoc céy truyén vao cay Do bau 10 ndm tudi tai Huong Khé - Ha Tinh da cho két qua tao
Tram huong tot. Trong d6, ché pham N1 cho két qua tao tram tt nhat voi 100% ty 1¢ 16 khoan tao trim trén
cdy voi kich thude vét tao trAm 2,2 x 36 (cm), go tao trAm c6 mau den sAm va mui thom ngat, ngot, thanh
mui trdm. Két qua cua nghién ciru nay da bude dau tng dung trong cong nghé san xudt Trim huong theo

huéng bén viing & Viét Nam.

Tir kh6a: Ché phidm sinh hoc, D6 bau, nim, Trim hwong.

1. PAT VAN PE

D6 bau (Aquilaria crassna Pierre.) 1a mot
loai thuc vat thudc ho Tram. D6 bau con cd tén
khac 1a TrAm do, do nui... Loai nay phan bd ¢
bong Nam A va dao New Guinea. Tai Viét
Nam, cay D6 bau moc tu nhién rai rac trong
rimg tir Bac vao Nam, phéan bd tip trung & cac
tinh Kon Tum, Kién Giang, Quang Nam, Da
Néng, Quang Binh, Ha Tinh va dao Phii Quéc.
Trén dia ban tinh Ha Tinh, cady D6 bau duoc
phan bd chu yéu & cac huyén mién nui, nhu:
Huong Khé, Vii Quang, Huong Son, Ky Anh,
dac biét phat trién manh & xa Phuc Trach. Theo
két qua thong ké, diéu tra ndm 2020 trong toan
tinh c6 khoang 3 triéu cdy D6 bau, tuong duong
khoang 3.000 ha (quy ra mat d¢ 1.000 cay/ha)
trong phan tan trong vudn hd va ¢é trén 9.100
ho trong D6 bau, binh quan mdi ho trong trén
310 cay/hg, trong d6 huyén Huong Khé co
2.360 ha (chiém 70% dién tich D6 tram toan
tinh) (S& NN&PTNT Ha Tinh, 2020). Tram
huong c6 gia tri kinh té rat cao trén thi truong,
diéu nay da 1am cho cay D6 bau tré thanh loai
thuc vat dic biét duge nhiéu nha khoa hoc va
nguoi dan chua y, co gia tri dac biét vé mait
nghién ctru khoa hoc ¢ Viét Nam noi riéng va
cac nudce trén thé giéi nodi chung. C6 hon 150

hop chat di duoc xac dinh trong gd Trim
huong. Trong sd cac hop chat nay, c6 70
Sesquiterpen va khoang 40 loai (Naef, 2011).
Céc hoat chat nay déu co6 tac dung tbt dén sirc
khoe con ngudi. Theo Pong y, Tram huong 1a
vi thude quy hiém, vi cay, tinh on, c6 tac dung
dang khi, nap than, binh can trdng nguyén
duong, chita cac bénh dau bung, dau nguc, hen
suyén, loi tiéu, giam dau, tran tinh, ha sot, thd
huyét, kho thé. Theo Tdy y, Trim hwong co
tinh khang sinh, tao khang thé manh (diét
khuin, 1am lanh vét thuong), c6 tic dung chira
mdt sd bénh vé tim mach (suy tim, dau nguc),
bénh vé ho hip (hen suyén), bénh vé than kinh
(an than, mat ngu, giam dau, trn tinh. . .), bénh
vé tiéu hoa (dau bung, budn ndn, tiéu chay),
bénh vé tiét niéu (Nguyén Thé Nhi, 2019).

Vi véy, dé thiic day nén san xuat 1am nghiép
cling nhu gop phan phat trién kinh té cua dja
phuong, rit can c6 dé tai nghién ctru nghiém
tic nham tao ra Tram huong chat luong cao tir
cay D6 bau, bao vé va phat trién bén viing rimg
cdy Do bau tai Ha Tinh. Tuy nhién, viéc tao
Tram hwong tu nhién hay bang cac bién phap
thu cong van con han ché. Véi bién phép co
hoc, phuong phap nay c¢6 wu diém la don gian,
dé thyc hién nhung c6 nhugc diém 1a x4c suét
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thanh cong thap (Pinh Xuan B4, 2017). Vi vay,
cac phuong phap hi¢n dai ngay cang dugc phat
trién nhu tao ché phém kich thich tao tram la
cac ché pham sinh hoc va cac ché pham hoa
hoc. Béi v6i phuong phap dung hoé chit c¢6 uu
diém 1a rat hiéu qua, c6 thé tao dugc nhiéu trAm
trong thoi gian ngin, nhung nhugc diém cua
phuong phap nay 13 trong san pham con du thira
c4c thanh phan hod chit doc hai (Nguyén Hong
Lam, 1996) s& anh huong chit luong dén san
pham va khong duoc nguoi tiéu dung wa
chuong. Do d6, phuong phap mang tinh kha
quan nhat hién nay 1a stir dung cac chung ndm
¢6 kha ning kich thich tao Tram huong cay truc
tiép vao than cdy, v6i cac wu diém nhu ty 18
thanh cong cao va khong dé lai lugng hoa chat
doc hai ton du trong san pham (Nguyén Hong
Lam, 1996; Dinh Xuan B4, 2017).
2. PHUONG PHAP NGHIEN CUU
2.1. Doi twong, vat ligu, héa chit

Déi twong nghién ctru: Cac chung nim duoc
phan 1ap tir cac mau gd thu & than cdy D6 bau
c6 Tram huong tu nhién ¢ Ha Tinh, Viét Nam.

Vit liéu nghién ciru: Mau gb than cay D6
bau ¢6 TrAm ty nhién thu thap tai huyén Huong
Khé, tinh Ha Tinh.
2.2. Phwong phap nghién ctru

Phwong phap phan lap s¢i nim

Cit cac mau gd c6 Trdm huong ty nhién
thanh tirng manh nho véi chiéu dai khoang 0,5-
1,0 cm, sau d6 dit déu 3-5 mau 1én moi trudong
phan lap trén dia petri. Tién hanh theo di cac
dia petri trong 2-7 ngay ké tir lac cdy mau. Thuc
hién cdy chuyén lién tuc nhiéu lan cac khuan
lac ra moi truong PDA v6 tring (3-4 ngay/lan)
dé thu dugce dong nam riéng biét va thuan khiét,

Phuwong phap dinh danh nim

Phwong phap dinh danh thong qua dic
diém hinh thdi

Quan sat hinh thai, mau sic hé soi va bao tir
ca cic chung di phan lap dugc bang mait
thudng va dudi kinh kién vi & vat kinh 40x,
100x. Sau d6, so sanh cac miu di quan sat véi
khoa phan loai dé phan loai so bo cac chung da
phan lap.

Phwong phdp dinh danh bing ki thugt sinh
hoc phan tw

Tach chiét DNA va gidi trinh tir gen viing
ITS

Tach chiét DNA tir cdc mau ndm d4 phén 1ap
thuan sau 7 ngay nudi ciy trén méi trudng PDA
theo phuong phédp CTAB (Cetyl trimethyl
ammonium bromide) cua Doyle & Doyle
(1987). Thuc hién phan tng PCR véi cip moi
ITS1 (5°-TCCGTAGGTGAACCTGCGG-3’)
va ITS4 (5°’- TCCTCCGCTTATTGATATGC-
3°) dé nhan toan bd ving gen ITS ctia cac mau
ndm. Dung kit DNA Gel Extraction Kit
(NORGEN) dé tinh chiét san pham PCR tir gel
agarose. San pham DNA sau tinh sach duoc gui
di giai trinh ty nucleotid tai Vién Cong nghé
sinh hoc - Vién Han 1am Khoa hoc & Coéng
nghé Viét Nam.

Phén tich trinh tw va xdc dinh tén lodi nam

Dua trén céc trinh tu thu dugc, tim kiém trén
co s& dit liéu trén ngan hang gen tai NCBI. Tién
hanh phén tich trinh ty va pha hé mau nim va
cic miu twong ddng biang cic phan mém
BioEdit 7.0 va MEGA X.

Phwong phap xac dinh kha nang sinh
tong hop enzyme ngoai bao

Bang phuong phap duc 16 thach trén moi
truong PDA c6 bo sung 1% céc ngudn co chit
khac nhau nhu: pectin, carboxy methyl
cellulose (CMC), tinh bot nudi ¢ nhiét do 28°C
trong 2-14 ngdy. Sau 24 gio thir bang thudc
nhudém Lugol 1%, ching ndm nio c6 kha ning
sinh enzym ngoai bao s¢ tao vong phan huy
trong sudt trén moi truong.

Phuong phap tao ché pham vi sinh c6 kha
ning kich thich tao Trim hwong

Céng thirc phéi tron cdc dong nam

Céc dong nam nudi trong moi truong long
(gom dich chiét khoai tdy, pepton, cao nam
men, sucrose) 72 gio dugc su dung dé phéi tron
thanh cac cong thirc khac nhau.

Pdnh gid khd ndng song ciia cdc dong nam
sau khi phéi trén véi nhau theo tieng cong thirc

Céac dong nim sau khi phdi tron thanh 04
cong thirc ché phdm vi sinh khac nhau duoc
nudi lic ¢ nhiét d6 phong trong 7 ngay. Sau do,
tién hanh phan 1ap lai cac dong nim bang moi
truong PDA trén dia petri va cdy chuyén lién
tuc nhiéu 1an dé thu duoc gidng thuan khiét.
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Xac dinh hoat tinh enzyme cua cac dich
phéi trén

Bing phuong phap duc 15 thach trén dia méi
truong thach chira co chét pectin, tinh bot, CMC
tuong tng véi timg loai enzyme rdi nho 50ul
dich nudi ciy chira enzym cac 15 thach. Sau 24
gio thir bang thudc nhuém Lugol 1%, ching
nidm nao c6 kha ning sinh enzym ngoai bao s&
tao vong phan huy trong sudt trén dia moi
truong.

Xdac dinh kha nang kich thich tao T ram
hwong trén than cdy D6 bau ciia cdc ché pham
sinh hoc

Céc cay Do bau d3 duoc chon dé bd tri thi
nghi¢m c6 do tudi 10 - 12 nam, duong kinh
ngang nguc dat 13 - 15 cm. Cac cdy dugc danh
diu va khoan nhting vi tri dugc danh dau. B
tri cac 16 khoan sole nhau, mdi mii khoan cach
nhau 50 cm theo chiéu dai than cdy, cac 13 sole
nhau 20 — 25 cm theo chiéu ngang than. Miii
khoan c6 duong kinh 1,2 - 1,5 cm, va khoan sau
vao than cay khoang 8 — 10 cm. Tién hanh pha
loding ché phdm sinh hoc véi nuée sach theo ti
1¢ 1:2, dung éng truyén dich y té dé truyén dich
sinh hoc vao trong cac 16 da khoan véi thé tich
100 ml dich da pha/15. Téc d6 truyén dich 200

ml/h. Sau khi da bd tri xong thi nghiém thi tiép
tuc theo ddi sy phan tng ciia cdy v6i ché pham
vi sinh cﬁng nhu sy sinh truong Vé phét trién
cta cdy. Lay s6 liéu sau 08 thang ciy ché pham
vi sinh vao than cay D6 bau, gom mau sic gd
tao tram, kich thudc vét tao Tram huong va
mui huong cuia khoi khi d6t gd c6 Tram huong
tao thanh.
3. KET QUA NGHIEN CUU
3.1. Két qua phan lap va dinh danh cac
chiing nim tao Trim hwong tir ciy Dé Béau

Tién hanh phan 1ap ndm tir nhitng vét Tram
huong trén mau gd than cay D6 bau c6 trim tur
nhién (tai Heong Khé - Ha Tinh) trén cac moi
truong khac nhau. Sau nhiéu lan cdy chuyén
lién tuc dé tao duoc cac dong thuan riéng biét,
Kkét qua thu dugc cac chung nam duoc ky hi¢u
la: M1.2, M4.4, M9.4, H4.11 va H4.15.
3.1.1. Két qua so bé dinh danh théng qua cdc
ddc diém hinh thdi ndm

Dya vao khod phan loai cia Sharma
(Sharma, O.P. (1998), so sanh cac dic diém da
quan sat dugc bang mat thuong va dudi kinh
hién vi, két ludn so b cac ching nam thé hién
thong qua bang 1.

Bang 1. Két qua so bd dinh danh théng qua cic dic diém hinh thai nAm

STT Tén mau

Hinh anh trén dia thach va kinh hién vi

M0 ta

1 M1.2

2 M4.4

Soi nam ban dau mau trang, sau
mot thoi gian moc nhiéu bao tir ¢
mau xanh luyc.

Soi nam ban dau mau trang, sau
mot thoi gian moc nhiéu bao tir co
mau xanh vang.

3 M9.4

Soi ndm ban dau c6 mau trang,
sau mot thoi gian nudi cdy chuyén
sang mau xanh luc.
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4 H4.11

Soi nam mau tring, két thanh tang
nhu bong. Khi vé gia, sgi nga nau.

5 H4.15

S¢i nam ¢6 mau trang, sgi manh
nhu to nhén.

3.1.2. Két qud dinh danh cdc chiing ndm bang
ky thudt sinh hoc phan tir

Két qua dinh danh 5 dong ndm phan lap

duoc nho chi thi phan tir, tong hop trong bang

2.
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Tir mau gd cdy D6 bau di c¢6 trim ty nhién
thu thap tai Ha Tinh da tién hanh phan lap va
dinh danh duoc 05 ching ndm c6 ky hiéu M1.2,
M4.4, M9.4, H4.11 va H4.15 thong qua hinh
thai va phan tich trinh tu ving gen ITS: chung
nim M1.2 thudc chi Penecillum, ching nidm
M4.4 thudc chi Aspergillus, chung nim M9.4
thudc chi Trichoderma, chung nim H4.11 thudc
chi Fusarium va ching nim H4.15 thudc chi
Mucor. Nhu vay, budc dau chiing t6i da phan lap
duoc cac dong nam co kha ning kich tao Trim
huong twong tu nhu véi cac béo cdo trude day
trén thé gioi.

Rozi Mohamed va cong su (2013) da phan
lap tir mau than cAy 4. malaccensis dugc cac
dong ndm thudc ho Hypocreaceae chiém uu thé
23,8%,
chi Hypocrea va Trichoderma,

nhat  voi trong  khi  cac

Botryospaeriaceae va Nectriaceae v&i 13,2% va
13,5% 1a cac chi Microdiplodia, Lasiodiplodia,
Fusarium va Gibberella. Ho Pleosporace dong
g0p 6,5% gdém 4 chi Cochliobolus, Curvularia,
Alterneria, va Epicoocum trong ho Pleosporace
va ho Trichocomaceae voi 6,2% gém cac chi
Aspergillus, Penicillium, Paecilomyces. Khoang
14,1% dong nam khong xac dinh dwoc. Nam
2018, S. Subasinghe va cong su da phan lap dugc
hai ching ndm Aspergillus niger va Fusarium
solani tlr mau trAm huong ty nhién.
3.2. Két qua xac dinh hoat tinh enzyme ciia
mdt sd chiing nim

banh gia kha ning sinh enzym ngoai bao
clia cac chung nam st dung phuong phap duc
16 dia thach c6 co chét twong tng ciia timg loai
enzyme, quan sat vong phan huy co chit sau 24
gio, két qua thé hién o bang 3.

Bang 3. Puong kinh vong phan gidi (cm) co chit ciia cac chiing nim

Chiing nAm

Co chit
M1.2 M4.4 M9.4 H4.11 H4.15
CMC 1,8 £0,01 1,0+£0,01 3,0+0,02 2,1 +£0,02 1,0 £ 0,01
Tinh bt 1,9+ 0,05 0,9+ 0,03 2,2+0,03 1,5+0,01 1,7+0,02
Pectin 2,3+0,04 0,8 +£0,03 1,5+0,04 1,2+0,02 1,8 £0,01

Két qua nghién ciru cho thiy ca 5 chung ndm
déu c6 kha niang tao vong phan hity co chat,
didu nay chung to ching co kha ning sinh
enzyme ngoai bao. Mdi chiing nim c6 kha ning
sinh enzyme ngoai bao khac nhau, trong do,
ching nim M9.4 c¢6 kha ning sinh tong hop
enzyme cellulose va enzyme amylase cao nhat
v6i duong kinh vong phan giai lan lugt 1a 3,0
cm va 2,2 cm. Ching ndm M1.2 cho kha ning
sinh tong hop enzyme pectinase cao nhét véi
duong kinh vong phan giai dat 2,3 cm. Ching
nam H4.15 tuy cho vong phan giai co chat
CMC thap nhat nhung lai cho vong phan giai
co chit Pectin cao thir hai trong 5 chiing nam
(1,8 cm). Ching ndm M4.4 cho vong phan giai

ca 3 loai co chét 14 thp nhat trong 5 ching nam.
3.3. Két qua nghién ciru tao ché pham sinh hoc

Céc dong nam nudi trong moi truong long
48 gio duoc s dung dé phdi tron thanh cac
cong thic ché pham sinh hoc khac nhau. Dé
danh gi4 kha ning séng cua cac dong nim sau
khi phéi tron tao ché phém sinh hoc, chung toi
phan lap lai cac dong ndm tir cac dich ché phdm
sau 7 ngdy nudi lic cac binh ché pham vi sinh.
Lay 0,5 ml dich trong cac binh ché pham, ciy
trdi trén mat dia pettri c6 moi truong PAG.
Theo ddi cac dia da phan lap sau 7 ngay, két
qué thé hién ¢ hinh 1 duéi day.

Két qua quan sat dugc cho thy: 5 dong ndm
sau khi phéi tron thanh 4 cong thirc ché pham
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sinh hoc khac nhau va dé sau 7 ngay va phan
1ap lai déu quan sat thdy cac dong nam ban dau
dem phéi tron tao ché pham pham sinh hoc. B3
quan sat thiy c6 5 dong nim ¢ cong thirc ché
pham N1, ¢6 4 dong nim & cong thirc ché pham

N2 va N3, ¢ 3 dong nim & cong thirc ché phdm
N4 moc trén dia méi truong phan lap lai. Diéu
nay chimg t6 cac dong nim déu séng dugc cing
nhau trong cic cong thirc ché pham sinh hoc
sau 7 ngay phdi tron.

Hinh 1. Két qua phan Iap ngworc lai cac dong nim tir 4 ché phim sinh hoc

Dé xac dinh kha ning sinh enzym ngoai bao
ctia cac ché pham sinh hoc sau khi phdi tron cac
dong nam, st dung phuong phap duc 16 dia

thach c6 co chat twong ung cua timg loai
enzyme, két qua thé hién & bang 4.

Bing 4. Puong kinh phan gidi co chit (cm) ciia cic ché phim sinh hoc

Ky hiéu ché phim sinh hoc

Co chit

N1 N2 N3 N4
CMC 2,3+0,12 2,1 +£0,06 1,2+0,05 1,0 +0,01
Tinh bjt 1,8+0,10 2,0+0,01 1,2+0,01 1,3+0,01
Pectin 2,0+ 0,01 1,0 £ 0,05 1,0 £ 0,05 1,2+0,01

Két qua nghién ctru cho thiy ca 4 ché phim
vi sinh déu c6 kha ning tao vong phan huy co
chit, diéu nay chimg té chung c6 kha ning sinh
enzyme ngoai bao. Trong do, khd nang sinh
enzyme cellulase thé hién bang vong phén giai
co chat CMC 1a manh nhat (vong phan giai co
chit dat 2,3 cm) dbi v6i cong thirc ché pham
N1 va vong phan giai co chat dat 2,1 cm ddi véi
cong thire ché pham N2. Kha ning sinh enzyme

pectinase ciing kha ¢ cong thire ché phim N1
(vong phan giai co chit dat 2,0 cm).

Trong 4 cong thirc ché pham thir nghiém,
cong thire N1 cho kha ndng sinh céc enzyme
cao nhat: vong phan giai co chat CNC cua
enzyme cellulase dat 2,3 cm, vong phan giai co
chat pectin ctia enzyme pectinase dat 2,0 cm va
vong phan giai co chét tinh bot ciia enzyme
amylase dat 1,8 cm.
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Kha nang sinh cac enzyme cellulase,
pectinase, amylase cho thay cac dong nam nay
c6 kha nang tiét cadc enzyme ngoai bao dé pha

huay cac té bao gd than cdy ciing nhu cac té bao
v6 cdy lam ton thuong than ciy D6 bau, tir d6
cdy sinh tong hop ra Tram hwong.

Hinh 2. Khi ning sinh enzyme ngoai bao ciia 4 ché phim vi sinh trén méi truong
chira co chat CMC, tinh bét, pectin (tir tri qua phai)

3.4. Panh gii kha niing kich thich tao Tram
hwong ciia cac ché phadm sinh hoc tao dwoc

Sau khi dédnh gia kha nang sinh enzyme
ngoai bao cua 4 cong thirc ché pham sinh hoc,
ching toi da tién hanh thir nghiém kha ning
kich thich tao Tram hwong trén ciy D6 bau cia
cac cong thic ché pham sinh hoc tai huyén
Huong Khé - tinh Ha Tinh.

Sau 8 thang cdy truyén ché phim sinh hoc
vao than cdy D6 bau, chung t6i tién hanh kiém
tra kha nang tao Tram hwong tai 15 truyén ché
phém sinh hoc va khu vuc 1an can 10 truyén do
thong qua mau sic gb tao tram, kich thudc vét
tao Tram huong va mui huong ctia khoi khi dot
0 ¢6 Tram huong tao thanh. Két qua duogc tong
hop trong bang 5.

Biang 5. Bang danh gia kha niing kich thich tao Tram hwong ciia cac ché phiam sinh hoc

Ty 1€ 16 khoan tao
trAm trén cay (%)

Cong thire
ché phlem

Kich thwéc vét
tao trAm (cm)

Mau sic
gﬁ tao
Tram hwong

Mui hwong ciia khéi khi dét
g6 c¢6 Trim hwong tao thanh

N1 100 2,2x36 Pen sim Thom ngat, ngot thanh mui trAm
N2 100 2,1x14 Pen sam Thom diu, ngot thanh mui trim
N3 66,67 02x1 Naunhat ~ Thom nhe mui trdm

N4 80 2,0x 10 Pen sam Thom diu, ngot thanh mui trim

Nhu vay dya vao bang 5 va quan sat hinh
anh vi tri duoc thir nghiém trén cay D6 bau ta
két luan duoc rang: nhimng ching ndm cong
sinh d3 phan lap duoc déu c6 kha ning tao trim
trén cay Tram huong. Cac mau gd duoc 1ay tir
cac vi tri thir nghiém 1ay nhiém ndm trén cay
D6 bau ngoai tu nhién khi dét déu cho mui
thom cua Tram huong.

Trong d6, ché pham N1 cho ty 1¢ 16 khoan
tao trAm trén cay la 100%, kich thudc vét tao
tram 2.2 x 36 (cm) v&i gb tao tram c¢6 mau den
sam va mui thom ngat, ngot thanh mui trAm.

Ché pham N2 ciing cho ty 18 15 khoan tao trim
trén cdy 1a 100%, kich thudc vét tao tram 2,1
x 14 (cm), gd tao trim c6 mau den sdm va co
mui thom diu, ngot, thanh mui trAm. Ché phém
N3 cho ty 18 16 khoan tao trAm trén cdy thap
nhat trong 4 ché pham vi sinh (66,67%), kich
thudc vét tao tram 0,2 x 1 (cm), g tao trim
mau nau nhat, thom nhe mui trAm. Ché phém
N4 dat 80% 15 khoan tao trim trén cay, kich
thudc vét tao tram 14 2,0 x 10 (cm), gd tao trim
c6 mau den sim va c6 mui thom diu, ngot,
thanh mui tram.
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Hinh 3. Hinh 4nh 1§ khoan tao Trim hwong tai Ha Tinh tir cAc ché pham sinh hoc

4. KET LUAN

Tir miu gd cdy D6 bau di c¢6 trAm ti nhién
thu thap tai Ha Tinh da tién hanh phan lap va
dinh danh duogc 5 chung ndm: M1.2, M4.4,
M9.4, H4.11 va H4.15 thong qua hinh thai va
phan tich trinh ty ving gen ITS: ching ndm
M1.2 thudc chi Penecillum, chung nim M4 .4
thudc chi Aspergillus, ching nAim M9.4 thudc
chi Trichoderma, chuing nam H4.11 thudc chi
Fusarium va ching nam H4.15 thudc chi
Mucor.

Ca 5 chung ndm déu c6 kha ning sinh enzym
ngoai bao phdi tron thanh cac cong thic khac
nhau tao ra 4 dung dich ché phém sinh hoc ¢é
kha ning kich thich cdy D6 bau sinh Trim
huong hi€u qua cao.
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SCREENING SOME FUNGI EFFECTIVELY STIMULATE
AGARWOOD PRODUCTION OF Agquilaria crassna IN HA TINH

Nguyen Thi Hong Gam, Nguyen Hoang Anh,
Nguyen Anh Dung, Nguyen Duc Nam
Vietnam National University of Forestry

SUMMARY

In this study, from the stem sample of Aquilaria crassna which created natural agarwood collected in Huong
Khe district - Ha Tinh province, 05 fungi species (M1.2, M4.4, M9.4, H4.11, and H4.15) were isolated and
evaluated their ability in application as a bio stimulant that should product high efficiency frankincense. The
result of morphological and molecular identification showed that 5 isolated fungi were Penecillum crustosum,
Aspergillus nomius, Trichoderma virens, Fusarium solani and Mucor racemosus, respectively. The result also
indicated that all isolates were capable of producing extracellular enzymes such as amylase, cellulase and
pectinase. In addition, the artificial introduction of the fungal mixtures in 10-year-old Aquilaria crassna plants
showed stimulation of agarwood production of those plants, and the N1 mixture (including 05 strains of fungi)
gave the best results with a marked size of 2.2 x 36 (cm). The results of this study have initially applied the
technology of agarwood production in a sustainable way in Vietnam.

Keywords: Agarwood, Aquilaria crassna, biostimulant, fungi.
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