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LOI CAM ON

Dé hoan thanh dé tai tot nghiép, véi tinh cam chan thanh, tdi xin bay to 1ong
biét on sdu sac t6i trudng Pai hoc LAm nghiép da tao diéu kién cho t6i c6 moi
trudng hoc tap tot trong suét thoi gian tdi hoc tap, nghién ctu tai truong.

Trudc tién t6i xin giri 161 cdm on chan thanh téi gido vién hudng dan TS.
Nguyén Thi Hong GAm d3 tan tinh huéng dan, truyén dat kién thuc, kinh nghiém
cho t6i trong subt qua trinh nghién ctiu va thuc hién khda luan tét nghiép nay.

Dang thoi, tdi xin bay to long cam on téi thay cd trong Vién Cong nghé
Sinh hoc LAm nghiép da giup dd, tao diéu kién cho toi trong suét qua trinh hoc
tap va hoan thanh khéa luan tét nghiép 1an nay.

Sau cuing xin guri 16i cam on dén gia dinh, ban bé va cac ban sinh vién 16p
K61 CNSH da ludn dong vién, gitip & ti hoan thanh tét luan van tét nghiép nay.

Vi diéu kién thoi gian va kha nang cua ban than con han ché nén dé tai
khong tranh khoi nhitng thiéu sét nhat dinh, t6i mong nhan dugc nhitng y kién
dong gop quy bau ciia cac thay o gido cling nhu cac ban dé khoa luan tt nghiép
duogc hoan thién hon.

Toi xin chan thanh cam on!

Ha Noi, ngay 09 thang 5 nam 2020

Sinh vién thuc hién

Tran Thi Thu Héng
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PAT VAN PE

Tram do, d6 bau, d6 ndi (Danh phap khoa hoc: Aquilaria crassna) 1a mot
loai thuc vat thuoc ho Tram - Thymelaeaceae. Loai nay phan bé & Pong Nam A
va dao New Guinea. Tram huwong duoc sinh ra tir vét thuong cua cdy D6 Bau. Thé
nhung, khong phai cay D6 bau nao ciling c6 thé sinh ra tram huong. Chinh vi vay,
Tram huong d3 quy lai cang hiém hon bao gid hét.

Vét thuong tir cAy d6 sau khi dong nudc Vi troi mua thi cay do bau sé tiét
ra mot chat nhya tu vé xung quanh vét thuong. Thong thuong, trén than cay do s&
c6 nhitng vét do con trung duc, nguoi ta hay goi 1a mét trén than cay. Nhua cay
tiét ra mot thoi gian s& tré nén dam dic hon, mui thom huong va di nhién sé& thu
hat mot lodi kién dén an, nhiing phan ta cua mot lodi nAm ma kién mang dén vé
tinh duoc “cay” vao 16p nhuya trén cdy d6. Trai qua mot thoi gian rat dai va chiu
anh hudng boi nhiéu tac dong tir thién nhién va sinh ra mot loai san pham dic biét
duoc goi 12 Tram huong hay Ki nam. Tram hwong tir ngan doi nay van dugc xem
la vi thudc quy chita nhiéu bénh tat. Trude day chi hang vua quan, quy toc méi co
diéu kién dung. Chinh vi vay ma Tram huong c6 gia tri kinh té rat cao trén thi
truong, diéu nay da 1am cho cay D6 bau trd thanh loai thuc vat dic biét dugc
nhiéu nha khoa hoc va ngudi dan chl v, ¢ gia tri dic biét vé mat nghién cau khoa
hoc ¢ Viét Nam néi riéng va cac nudc trén thé gidi ndi chung.

Trong khi d6 cung v&i su mat rirng thi ngudn Tram huong tu nhién ciing
ngay cang can dan. Cung véi do 14 su khai thac qua mac va bira bai cia con nguoi
lam cho céc loai thudc chi Aquilaria cé kha ning cho Tram bi can kiét. O Viét
Nam nhiing ngudoi khai thac Tram chat d6n bura bai nhitng cdy D6 bau & bat ki do
tudi ndo vi vay ma trong mét thoi gian ngan nhitng cay thuoc ho Tram gan nhu bi
tuyét chung. Trude tinh hinh d6 hién nay ¢ nudc ta da va dang co rat nhiéu to
chtic, co quan, ca nhan trong cdy D6 bau dai tra, nham muc dich cai thién kinh té,
pht xanh dat tréng doi troc, gop phan x6a doi giam ngheo v.v... Tuy nhién, viéc
tao tram ngoai tu nhién hay bang céc bién phap thu céng thi kha ning tao tram
huong van con han ché. Véi bién phép co hoc, phuong phép nay c6 uu diém la
don gian, dé& thyuc hién nhung c6 nhuoc diém 1a xac suat thanh cong thap. Béi véi
phuong phap dung hod chat c¢6 uu diém Ia rat hiéu qua, co thé tao dugc nhiéu tram
trong thoi gian ngan, nhung nhugc diém cua phuong phéap nay 1a trong san pham



con du thira cac thanh phan hoa chat doc hai nhu CI7, SO4Z, NO, va PO,,... s& anh
huéng dén san pham va khong duge ngudi tidu dung wa chudng. Phuong phap
mang tinh kha quan nhét 1a st dung cac ching nam c6 kha ning kich thich tao
tram cay truc tiép vao than cay, véi cac wu diém nhu ty 16 thanh cong cao va khdng
dé lai lwong hod chat doc hai ton du trong san pham.

Xuat phat tir nhitng thuc té trén, dudi sy huéng dan cua TS. Nguyén Thi
Hong Gam, t6i da thuc hién dé tai khoa luan “Phan lap va dinh danh mét sé
chitng nam tir than cay D6 bau tao trAm tw nhién tai Khanh Hoa”



PHAN 1
TONG QUAN VAN PE NGHIEN CUU

1.1 Gi6i thiéu vé cay Tram hwong (Aquilaria crassna)
Cay Tram huong (D6 bau) thudc:
Lop (Class): Magnoliopsida
Bo (Order): Myrtales
Ho (Family): Thymelaeaceae
Chi Aquilaria c6 tat ca 24 loai (Species) khac nhau.

Tién si Lé Cong Kiét (Viét Nam) va tién si Paul Kessler (Ha Lan) vira phat
hién loai thir 25 ¢ cao nguyén Trung Bo trong nam 2005 c6 tén khoa hoc la
Aquilaria rugosa L.C.Kiet & PJ.A.

Cay D6 bau thudc loai Aquilaria crassna Pierre ex Lecomte.
1.1.1 Phan logi

Aquilaria thudc ho thuc vat hat kin Thymelaeaceae, 1a loai dac hru cua
vuong qudc Indomalaya. Cho dén nay, c6 tong cong 21 loai Aquilaria da duogc
ghi nhan va 13 trong s6 chung duoc cong nhan 1 loai san xuat trim huwong. Tram
huong (con duoc goi la gaharu & Pong Nam A, oud ¢ Trung Pong, chen xiang &
Trung Quéc, jinkoh & Nhat Ban va agar & An Do) 1a mot loai gb nhyua thom téi
c6 gié tri cao. O Viét Nam céch goi tén tiéng Viét cho mdi loai rat khac nhau giira
cac dia phuong. O dao Phl Quéc nguoi ta chia cay DA ra thanh hai loai khac nhau,
cay D6 nghé gd c6 mau vang nhat va hoi cing con cay D6 bau gd mau trang va
mém. O céc tinh Mién Trung thi chia cay D6 ra 4 loai: D6 bau huong, D6 me, Do
day va D6 bau thuong. Ngoai ra, & mot s6 dia phuong khac ngudi ta con chia cay
D6 ra cac loai nhu: D6 bau, D6 niét, D6 me, D6 gach... Vi cach phan chia néu
trén chung ta khé xac dinh duoc tén khoa hoc cia méi loai [1][2].

Mac du cach phan loai va dat tén con nhiéu diém bat déng, chua co6 khoa
hoc, nhung & Viét Nam hién nay cay D6 bau (Tén khoa hoc: Aquilaria Crassna
pierre ex Lecomte) duoc nong dan wa chudng va nhan giéng rong rai vi c6 kha

nang cho Tram nhiéu va chit luong Tram tot nhat.



D6 bau con co tén goi khac dua vao nhimng san pham cia ching nhu cay
Téc, cdy Tram, cdy Tram huong, cay Ki Nam.v.v...Theo Nguyén Hién va V5 Vian
Chi (1991) cay D6 bau chinh thic duoc dit tén khoa hoc va cong bd dua vao
nhitng mau vat do nha thyc vat hoc ngudi Phéap 1a Pierre thu nhép tai Phu Qubc
(Viét Nam) va nui Aral tinh Samrongtong (Campuchia) vao thang 05 nam 1870.
Pierre dd dua vao tén Campuchiald Karasna dé dat cho cay Do bau Aquilaria
crassna nhung né chi 1a tén tran chwa c6 bang mé ta va viéc cong bd chua duge
chinh thirc hoa. Sau d6 Henri Lecomte trong bo sach Thuc Vat Chi BDong Duong
lan dau tién mo ta cac loai thudc chi Aquilaria & Pong Duong va cong bd chinh
thirc trong thuc vat hoc ctia Phap nam 1914 va xép chi nay vao ho Tram. Pham
Hoang Ho (1992) trong cong trinh gan diy nhat xic nhan ¢ Viét Nam, chi
Aquilaria thudc ho Tram huong c6 ba loai dugc dinh danh 1a:

+ Aquilaria crassna Pierre ex Lecomte: D6 bau, Tram; ghi nhan ¢ Phu
Khanh, Bao Loc va Pha Quéc.

+ Aquilaria baillonii Pierre ex Lecomte: D6 baillon; ghi nhan ¢ rimg day
am Binh Trj Thién, Quéang Nam, Pa Nang.

+ Aquilaria banaensae Pham Hoang: D6 Ba Na; ghi nhan & rimg day am
Quang Nam, Pa Nang.

Va méi ddy, tién s Lé Cong Kiét (Viét Nam) va tién si Paul Kessler (Ha
Lan) vira phat hién loai thir tu & cao nguyén Trung B trong nam 2005 c6 tén khoa
hoc 1a Aquilaria rugosa L.C.Kiet & PJ.A Kessler [3].

Céc tac gia khac nhu GS. Lé Van Ki (1993), cac tac gia trong quyén “Cay
Go Rurng Viét Nam Tap IV” (1991); “Phéan Loai Thuc Vat” (Nxb Gido duc,1972)
va “Danh Muc Thuc Vat Tay Nguyén” cua doan diéu tra thuc vat (1984) da ghi
nhan cdy D6 bau voi tén khoa hoc Aquilaria agallocha Roxd. Tuy nhién, theo Vil
Vin Chién (1976) trong “Tom tat dac diém ho cay thudc” thi Aquilaria agallocha
Roxd chi c6 & An Do khong c6 & Viét Nam, khong ghi nhan trong quyén “Thuc
Vit Chi Pong Duong” ctia Henri Lecomte. Mot s6 cong trinh nghién ciru khac
“Pinh danh Dugc thao va Duogc liéu Pong y” ciia doan Dugc si Viét Nam va
“Nhirng cdy thudc vi thudc Viét Nam” lai cho rang Aquilaria agallocha Roxd Ia
d6ng danh cua Aquilaria crassna Pierre [1].



1.1.2 Sw phén bd ciy Tram hwong trong tw nhién

Trong tu nhién gidng cay Aquilaria, tac cay Tram huong, phan bd khip cac

nuéc ving Chau A tir Trung - Can Pong, Nam A, Trung Qudc cho dén cac nude
Pong Nam A...

O viing Trung - Can Pong cdy Tram huong moc nhiéu trén nhiing rang nui
hiém tré phia Nam A Rap.

O Trung Qudc Tram hwong moc tap trung & mot s6 tinh Mién Nam, nhiéu
nhat 12 Quang Pong va Hai Nam, nhung chat luong tram khong cao (Tho
Tram). Vung nay c6 3 loai chinh, d6 1a: Aquilaria grandiflora Bth,
Aquilaria sinensis Merr, Aquilaria yunnanensis S.C. Huang.

O ving Nam A cay Tram huong c6 nhiéu & An Do, chu yéu la loai
Aquilariakhasiana H. Hallier.

Ving Pong Nam A bao gdm céc quéc gia:

Malaysia: CO 4 loai: Aquilaria beccariana van Tiegh, Aquilaria
microcarpa Baill, Aquilaria hirta Ridl va Aquilaria rostrata Ridl.

+ Thai Lan: Chu yéu la loai Aquilaria subintegra Ding Hou.

Indonesia (Tap trung chi yéu & dao Sumatra) c6 4 loai: Aquilaria
beccariana van Tiegh, Aquilaria hirta Ridl, Aquilaria microcarpa Baill,
Aquilariamoszkowskii Gilg.

Philippin: Bao gdom cac loai: Aquilaria cumingiana (Decne) Ridl,
Aquilariafilaria (Oken) Merr, Aquilaria apiculata Merr, Aquilaria
acuminate (Merr.)Quis.

+ Singarpore: Chu yéu la loai Aquilaria hirta Ridl.
+ Campuchia, Tram huong thudng moc phan tan trong cac khu rirng nam ven

bién, c6 2 loai chinh Ia: Aquilaria crassna Pierre ex Lecomte, Aquilaria
baillonii Pierre ex Lecomte.

Viét Nam Tram huong c6 tat ca 4 loai, d6 la: Aquilaria crassna Pierre ex
Lecomte, Aquilaria baillonii Pierre ex Lecomte, Aquilaria banaense Pham-
hoang-Ho va loai Aquilaria rugosa L.C.Kiét & PJ.A Kessler (do tién si Lé
Cong Kiét (Viét Nam) va tién si Paul Kessler (Ha Lan) tim thiy ¢ cao
nguyén Trung Bo). Pay la loai thi 4 & Viét Nam va tha 25 trén thé gidi
[12].



O Viét Nam cay Tram huong phéan bd tai cac dia ban nhu:

+ Phia Bac: Hoang Lién Son, Vinh Pha, Hoa Binh, Ha T4y, Quang Ninh, Cao
Bang, Lang Son, Ha Bac.

+ Mién Trung: Thanh Héa, Nghé An, Ha Tinh, Quang Binh, Quang Tri, Thura
Thién, Quang Nam, Pa Nang, Quang Ngai, Binh Dinh, Phii yén, Binh
Thuan, Khanh Hoa.

+ Tay Nguyén: Gia Lai, Kontum, PaLik, Lam Ddng.

Mién Nam: Binh Phudc, Bong Nai, Tay Ninh, An Giang, Kién Giang, Pao
Phi Quéc. Bac biét thdy nhiéu trén sudt chiéu dai cta diy Truong Son,
song do su khai thac bura bai cua dan, dén nay chi con thay cay D6 bau ¢
nhitng viing xa xdi, dau nguon ring gia.

Trong nhitng nam gan ddy, mot s6 tac gia da dé cap rai rac trong nhiéu bao
cdo nghién ctru cac van dé sinh thai va phan bé cua cay D6 bau (Vi Van Cau va
Vii Van Diing, 1987). GS. Lé Vin Ky cho biét D6 bau phan bd ¢ nhiéu noi trén
I&nh tho Viét Nam, va nhiéu nuéc Chau A nhiét déi khac nhu Lao, Cambodia, An
D6 v.v... O Viét Nam cay D6 bau moc rai rac ¢ nhiéu tinh tir Bac dén Nam nhur:
Lang Son, Quang Ninh, Ha Tuyén, Thanh Hoa, Nghé An, Ha Tinh, Quang Binh,
Quang Tri, Hué, Quang Nam, Pa Néng va hau hét cac tinh phia Nam. Nhung tap

trung nhiéu nhét 13 & cac tinh Duyén Hai va huyén dao Pha Qudc.

Trong tu nhién cdy D6 bau thuong moc trong ving rimg nhiét déi am trén
dia hinh c6 d6 cao so v6i muc nude bién tir 300 - 1000m, nhung tap trung nhiéu
nhat & 46 cao 700m va rét thich hop ¢ nhimg noi c6 do déc tir 250 tré 1én. Tuy
nhién trong thuc té cidy D6 bau van sinh truong tt ¢ nhimg noi c6 do cao trén
dudi 40m so véi muc nuée bién. Nhin chung, D6 bau 1a loai thuc vat ua sang,
moc rai rac trong cac khu rung nhié¢t dé1, moc & do cao 50 - 1200m. Noi cao nhét
dugc tim thay ¢ nti Chu Yang Sinh thudc tinh Baklak cia Viét Nam. Thuong thi
cay D6 bau moc riéng 1é nhung ciing c6 khi tim thady mot nhém 5 - 6 cdy moc gan
nhau. Theo Lé Mong Chan (1995), D6 bau 1a cdy moc nhanh, luong ting trudng
dugc ghi nhan la 1 - 1,2m/ndam vé chiéu cao, va 1,2 - 1,5cm/nam vé duong kinh.
Cay dugc 8 tudi tré 1én c6 kha nang cho hoa két qua. Dudi tan rimg tht sinh cay
D6 bau tai sinh kém. Thuong thi gap cdy D6 bau tai sinh ¢ nhiing khoang tréng

trong rimg nhu bia rimg ven nhitng con dudng mon... Ngoai ra thi D6 bau ciing
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c6 kha ning tai sinh bang chdi rat tot. Viéc nhan gidng bang phuong phap chiét
canh, ghép canh, c6 tac dong cua thude kich thich cling duogc thuc hi¢n, va phuong

phap nudi ciy mé ciing pho bién rong rai [2].
1.1.3 Pic diém hinh thai

D6 bau 1a mot loai cay gd 16n, thuong xanh, tan thua, cao khoang 15 - 20m,
c6 thé cao t6i 20 - 30m, duong kinh ngang nguc 40 - 50m (c6 thé dat 80cm). Than
thuong thang, doi khi co rdnh dang 16ng mang. V6 cay nhan ¢ mau xam, mong
khoang 2 - 4mm, c6 vét nhian doc theo than cay, thit vo mau trang, c6 xo hay to
min day, d& boc va tude nguoc tir goc 18n.Canh non phi 16ng mém mau vang xam,
thuong manh, cong queo. L& cdy mong, hinh bau duc hoic ludi mac, moc doi.
Mat trén cua la c6 mau xanh bong, mat dudi co xanh nhat hon va c6 16ng min, la
tram huong c6 gan hinh 16ng chim néi ré & mat dudi, hop lai & mép, cudng la dai
2 - 5mm. G& ¢ mau tring hoic vang nhat, khéng phan biét rac 16i, gd nhe, mém.
Trong g co cau tao dic biét 1a Libe xen gd (Pay 1a mot trong nhiing hién tuong
dic biét dé nghién cau tao Tram) [4].

Cay trén 3 nam tudi cO thé ra hoa. Hoa ludng tinh, hoa ty hinh tan hay chim
moc & nach 14, hoa mau trang tro. Pai hoa hinh chudng (loa kén) c6 1ong & miéng
[5]. Cum hoa dang tan hoic & dau canh, cudéng cum hoa manh, dai 2 - 3cm. Hoa
nho, mit trong gan nhu nhin, c6 10 duong gan rd, ¢ 5 thuy dai hinh trang thuén,
dai 12 - 15mm. Phan phu dang canh hoa, dinh gan hong dai, nhi 10, bau hinh tring
2 6, ¢6 16ng ram, goc bau co tuyén mat. Qua nang gan hinh trimg nguoc hay hinh
qua 18, dai 3 - 4cm, duong kinh 2,5 - 3cm, ¢6 16ng mém, ngan, c6 mang dai ton
tai, khi kho nut thanh hai manh. M&i qua thuong cho mot dén hai hat [6].

Hat c6 hai phan, phan chinh ¢ phia trén hinh nén, phan kéo dai & phia dudi.
Hat khi chin c6 mau nau, phan vo ngoai cling hoa gd ctiing, bén trong mém c6
chaa nhiéu dau. Tuy nhién, hat Tram huong c6 doi song rat ngan, khong luu trix
lau ngay duoc. Trong tu nhién khi hat chin va rung xudng dat néu gap diéu kién,
d6 am thich hop 1a nay mam ngay. Viéc luu trit hat kéo dai qua mot tuan 18, ty 1¢
nay mam sé giam 80% hozc khéng nay mam.
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Hinh 1.1: Hinh thai cay va 1a Tram hicong
1.2 Téng quan vé san pham Tram hwong
1.2.1 Phén logi sin phdm Tram hwong

Putng dau bang xép hang, dugc coi 1a loai tram huong c6 gia trji cao nhat,
dat tién nhét va chat luong nhat. Ngudi xua ¢6 cau, Viét Nam 1a dat nude “ring
vang bién bac”. Tram Huong 13 loai cay sinh s6i va phat trién ¢ ving c6 khi hau
nhiét d6i va Viét Nam lai mang rd nhitng dic trung ctia kiéu khi hau nay.

Theo Vil Van Can va Vil Van Diing (1978) c6 thé phan loai ngudn géc hai
loai Tram la Tram sinh (Tram lay tir cAy séng) va Tram ruc (Tram ly tir cay d6n
hay cdy da chét 1au ngay). Tram sinh lay tir cy con séng thuong c6 mau sang,
nguoc lai Tram ruc duoc lay tir cAy c6 mau téi den xi hay mau canh dan thuong
nguoi ta 1ay Tram ryc tir goc hoic ré caa cdy. Gia Tram sinh cao hon Tram ruc 2
- 3 1an va mdi cay c6 Tram c6 thé thu duoc 5 - 10kg Tram. Ngoai ra phan g xung
quanh khéi Tram Ky cling bi bién ddi it nhéu sao vai so véi su xuét hién rai rac
cua c&c chi Tram xen ké céc soi gd thuong goi 1a Tok trong tiéng Khmer. Tok khi
chay c6 mui huong thom dac biét dugc dung lam Nhang. Theo Phillipir (1997)
cac dang Tram va san pham cta Tram dugc ghi nhan trén thi treong 1a Tram
manh, Tram bong, Tram vun, Tram banh, tinh dau Tram dung lam huong lidu va
duoc liéu.

Viéc phan tich Tram va va tinh dau Tram d3 duoc Erhartdtd va cong su



Hopwood (1997) thuc hién bing phuong phap sic khi két hop véi phd (Gas
Chromatogasraphy/ Mass Spectrometry). Ghi nhan c6 hai sesquiterpen ton tai phd
bién trong gd ciling nhur trong tinh dau d6 1a Armodendrene va Selinene. Tuy nhién
Selinen khdng xuat hién trong mau gb Tram chat lugng thap. Mat khac, Guaiene
va mot sd sesquitenrpen c6 trong mau gé Tram thy nhién nhung chi gap trong
mau tinh dau trong khi Guaiene - mot déng phan cua Aromadenderne c6 nhiéu
trong mau tinh dau nhung khong c6 trong mau gd tu nhién [6].

Tram huong hién nay dugc chia 1am 2 loai: Tram huong tu nhién va Tram
huong nhan tao.

a. Tram hwong tw nhién

Sy tao tram trong tu nhién cua cay D6 bau la su bién do6i ciia cac phan ta
g6 do tac dong bénh ly béi vét nat gay, su xam nhap cua cac loai nam vi sinh. ..
xay ra mot cach tu nhién nim nay sang nam khéc. Cay tram dudi anh huong cua
c4c vi sinh vat va khoang chat trong dat, san sinh ra tram huong. Khi cay tram
huong mai bat dau két tram, can 1 thoi gian dai dé tao trim hwong tét. Do diéu
kién hinh thanh phuc tap, nén khéng phai cay nao ciing tao duoc tram. Khi bi
nhiém bénh & mot ving nao do cay sé& tich tu nhua dén day dé tu bang bo vét
thuong, xem nhu mét kha niang ty dé khang dé chdng lai bénh nén tao ra tram, ky.
O Viét Nam c6 cay D6 bau huong, loai cay c6 kha ning tao thanh tram.

Trong tu nhién khong phai bat ky than cay D6 bau nao ciing ¢6 tram - ky,
chi c¢6 nhing cay bi bénh méi chira trim & phan 13i than. O phan nay néu quan sat
k¥ qua kinh lup ta thay céc té bao gd thoai hoa, bién dang mat moc td, chira mot
chat nhya thom (tinh dau) bién thanh nhitng khdi hinh thé khong déu, 16i 16m co
ranh doc, trong trong mau sdm d6 13 ky nam. Chung quanh ky nam g ciing bién

chat it nhiéu d6 1a toc. Khi dbt chay toc toa ra mui thom (dung 1am nhang dot).

Tram ky thuong tim thay ¢ nhiing cay D6 bau bi bénh sau thoi gian tir 10 -
20 nam hodc 1au hon. Cay bi bénh 14 c6 mau vang va nho dan, than ciy c6 nhiéu
u budu, xuit hién nhiing diém nau do. GO cay trd thanh mdt chat bong nhu da soi

c6 nhitng nép nhan giéng nhu canh chim ung, d6 14 nhitng cay c6 tram va ky.
Tram huong thién nhién c6 gia ca tram triéu dong 1 kg.

D6 bau huong san chira mot nguon tinh dau véi huong thom dic biét quyén
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rii cac loai ¢6n triing, vi sinh, vi ndm. Chadng thich cong sinh va phat trién trong
than cay, thuan loi cho viéc tang tiét mot s chét can thiét dé kich thich sy tu
Tram. D6 bau huong c6 thd gd mém hon cac loai D6 bau khéc, gilp cac con tring
dé duc khoét, cac vi sinh vat khac dé tao vét thuong noi than cay, moc té dé bj
thoai bién khi tinh dau Tram tich tu. D6 yéu té thuan loi cho viéc két Tram chat
lugng cao.

)

‘,-/'

"l

Vi tri
than cay
cé tram

Hinh 1.2: Cay D6 bau da cé tram
b. Tram hwong nhdn tao

Khi lwong cung khong du ciu, nhu cau vé tram huong ngay cang 1on va
qua trinh tim trim hwong ty nhién day rui ro da budc nguoi ta phai di tim 101 giai
va d6 chinh 13 tram huong nhén tao. Tram huong nhéan tao khéng phai 1a tram
huong gia ma tram huong nhan tao ciing phai trai qua nhiéu giai doan nhu tram
huong ty nhién nhung ¢ ban tay con ngudi tac dong trong su tao tram trong qué
trinh phat trién cta cay do bau. Nguoi ta sir dung phuwong phap cay tao tram dé
tao ra tram huong nhan tao. Cay DO bau dugc nguoi ta nudi trong, sau dé ding
cac bién phap nhu khoan 18 cay tram, ché pham vi sinh... dé kich thich su tao
tram. C6 noi nguoi ta dung dinh hodc mau sit hinh tam giac dwgc cit ra tir thing
phuy cii déng truc tiép vao than cay hoic dung khoan dién khoan vao than cay &
nhiéu vi tri khac nhau, sau d6 bom héa chét vao cac 16 d3 khoan. Céc hoa chét do
c6 thé 1a H,S0, lodng, KMnO,, HCI, NaHSOs, FeCl; hoiac FeSO,... Biéu nay
cling khong hé don gian, ti 1& nhitng cay duoc cay tao trim thanh cong ciing kha
thap va trim huong nhan tao tuy khéng dit d6 nhu trAm huong ty nhién nhung
van c6 gia tri kinh té cao.
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Su can thiép cua khoa hoc k¥ thuat qua ban tay cia con nguoi da gitp giai
quyét phan nao nhu cau tram huong dang manh mg&. Viéc nudi trong cay do bau
Vva ciy tao trim di ma ra nhitng co hoi 16n cho nhiéu nguoi dan Viét Nam kiém
thém thu nhap va 1am giau bang san vat nay. Trim huong nhan tao khong khac
biét nhiéu so véi tram huong tu nhién vé mui huong, can nang va nhing loi ich
cua tram huong van duoc bao dam kha toan ven.

Hién nay, trim huong nhén tao Viét Nam dugc danh gia rat cao trong nudc
cling nhu qudc té. Viéc xuat khau traim huong nhan tao ngay cang dugc ddy manh
tai cac nudc nhu: cac tiéu vaong quc A Rap, Kuwait, Oman, Qatarm... v&i luong
tiéu thu dang ké [7].

1.2.2 Khai thdc, ché bién va bio qudn Tram hwong

Trong tu nhién thudng chi gap tram & mot so rat it ca thé gia hoac bi bénh.
Theo kinh nghiém cta mot sé ngudi chuyén di tim kiém, khai thac tram & cac tinh
mién Trung nudc ta, tram co thé 1a nhitng cay gia, 1au nam (udc tinh phai trén 30
nam tudi), than cong queo, sinh tredng yéu 6t, ngon sinh tredng cham lai, ca than
khong nhan, ¢ nhiéu u budu va thuong cé cac loai kién den hoic kién nau. Ngoai
ra con thay céc hién tuong khac nira 12 14 thuong c6 mau xanh 14 ma hay hoi vang.

Sau khi chat ha, nguoi ta cua cat, duc d&o, vac bo gd & phia ngoai chi chon
ldy c&c mau tram hodc cac u budu. Céc thoi tram khai thac tir nhitng cay song la
tram sinh, con tram duoc khai thac tir than hozc gdc ré ciia nhitng ciy da chét goi
la tram ryuc. Giita hai loai, tram ruc c6 chat luong thap hon.

O Viét Nam, viéc khai thac va sir dung Tram huong da co tir rat lau doi.
Vao thoi Bac thudc, nha nudc phong kién phuong Béic hang nam budc nhan dan
ta phai cng nap cac san vat quy gia nhu Nga Voi, Stng Té Giac, Ngoc Trai, Yén
Sao... trong d6 ¢6 ca Tram huong [6].

Duéi trieu nha Nguyén, viéc khai thac Tram huong dugc nha nudc quan Iy
hét stic chat ché. P6i véi nhitng ving c6 ngudn Tram hwong dé khai théc, triéu
dinh cat dit cac doi canh tuan va budc nhimg ngudi di diéu vao ring lay Tram vé
cdng nap.

Sau nam 1975, do chién tranh c&c khu ring gé quy bi bom dan tan pha
nang, nhiéu cay Tram huong bi bénh, bi bom dan huy hoai lai san sinh ra nhiing
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loai Tram ky rat tot. Cac dia phuong c6 trit lugng Tram huong tuong ddi tap trung
tai vung Quang Nam, Quang Ngai, Binh Dinh, Phi Yén, Ha Tinh,... duoc chinh
pht cho phép khai thac va xuét khau Tram huong dé thu hit ngoai té va doi mot
s6 may méc thiét bj ma dia phuong can. Tir 6 ma nhiing d6i céng nhan chuyén
nghiép duoc thanh lap dé khai thac Trim huong, nhung thuc té cho sé luong
nhiing doi khai thac [am san cua nha nuéc tai cac dia phuong lai qua it 6i so vai
nhu cau. Trong thoi ky ndy, su khai thac Tram huong phan lén qua duong day

ctia thuong budn cé thé.

Tram huong ctia nha nudc thu mua, mot phan duoc stra dung dé san xuat
duoc liéu phan khac thi duge xuat khau. Dén cudi thap nién 1990, ngudn Tram
huong tu nhién ¢ Viét Nam gan nhu can kiét va dé bao vé tai nguyén quoc gia
chinh pha da cam han viéc khai thac, mua ban Tram huong va xem d6 1a hang
quéc cam.

Trong tu nhién khdng phai bat ky cay Tram hwong nao ciing c6 kha ning
tao duwoc Tram va Ky. Thong thuong chi ¢6 1/10 cay truong thanh c¢6 duong kinh
trén 20cm 1a c6 kha ning tao Tram, d6 1a nhitng cay bi bénh sau mot thoi gian tir
10 - 20 nam hodc 1au hon. Do d6 tir xua dén nay céng viéc tim kiém Tram huong
la mot cdng viée khé khan. Nhimg nguoi tim Tram mat nhiéu thoi gian vao tan
ring sau ndi tham dé tim tram. Do6i khi ho tré vé tay khéng hozc phai bo mang
trong rung sau.

T6i nay, nguoi ta da dua ra mot s6 phuong phap tao Tram nhu ding ché
pham vi sinh hoac dung hoa chat dé boi vao cac 16 khoan nhan tao trén than cay
hoac canh. Sau 1 - 2 nam, quanh vét thuong s& hinh thanh dang “trAm toc”. Loai
nay chi dung cap tinh dau lam huong hoic 1am tram canh. Can tiép tuc nghién
ctru theo dai dé c6 két luan dbi vai cac phuong phap tao tram nay [8][14].

Trén thi truong, thudng mua ban tram nguyén liéu ¢ dang nguyén khéi hozc
ca miéng sau khi chon loc va phan loai theo chat luong, cac thoi Tram thuong
cting, nang, gion, trong c6 chira nhya mau nau dam hodc den. Tuy thudc vao chat
luong, trong thuwong mai ngudi ta thuong chia tram thanh 8 - 9 loai. Loai cao nhat
(tir 1 dén loai 3) c6 mau nau den goi 13 “Ky nam”. Cac loai 7, 8, 9 1a thap nhat c6
chat luong kém.
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Dé chung cat, tach chiét tinh dau, nguoi ta thuong chi s dung cac mau
tram vun, mun cua hodc cac loai tram c6 1an tap chét c6 chat luong thap. Tinh dau
tram 1 chat long, sanh, nhét, c6 mau vang hoac mau hd phach dam véi huong
thom diu caa Tram. C4c thanh phan chinh cuaa tinh dau thuong béc hoi & nhiét do
cao (khoang 200°C), nén viéc chung cat tinh dau tram can c6 cac thiét bi &p luc
hoac hoa tan trong cac dung méi thich hop, véi cong nghé va quy trinh dac biét
8],

1.2.3 Thanh phan chinh ciia Tram hwong

Piém thu hat chinh cta nganh gd tram huong 1a gia tri thi truong cuc Ky
cao. Nguoi ta di két luan rang thanh phan cua nhya cay tram huong chu yéu bao
gom cac hdn hop cua Sesquiterpenes va 2- (2-phenylethyl) (PECs). Trong khi do,
thanh phan caa tinh dau tram huong chu yéu la Sesquiterpenoids. Tat ca cac hop
chat chinh nay va mot sb chét chuyén hod thom dé bay hoi da tao thanh tinh chat

doc ddo va c6 mui thom cta go Tram huwong [25].

A B
) g
X

Hinh 1.3: Bé khung phan ti co ban cua cac Sesquiterpenes (A)

va 2- (2-phenylethyl) (B).

S6 lwong va loai thanh phan cac chat cé trong tram huong caa mbi nghién
ctru duoc béo cao khac nhau tiy thugc vao ngudn goc go tram huong. Tuy nhién,
c¢6 hon 150 hop chat dugc xem xét boi Naef (2011) dd duogc xac dinh cho dén nay
trong go traim huong tir cAc ngudn khac nhau. Trong sb cac hop chat nay, c6 70
Sesquiterpen va khoang 40 loai PEC da duoc cdng nhan trong g tram huong va
cau tric cua ching da duoc Naef lam sang to (2011). Mot sb sesquiterpene da
dugc quan sat duoc thudng xuyén hon hién dién trong trim huong tir cac nghién
ctiu khéac nhau, bao gém aromadendrene, agarospirol, p-agarofuran, guaiol va (-)
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- aristolene. Sesquiterpen dugc bao cdo 1a dic trung cho loai, chang han nhu
jinkoh-eremol va epi -y-eudesmol chi c6 & A. malaccensis, trong khi baimuxinal
chi ton tai & A. crassnavaA. sinensis. Piéu dang néi 1a trong nghién cuu
cua Pasaribu et al. (2015), ham lugng aromadendrene da duoc tim thay nhiéu hon
trong gd tram huong cao cip va do d6 né dugc dé xuat nhu 1a mot dau hiéu hoa
hoc hiéu qua dé phan loai gd trim huong. Ngoai aromadendrene, Jayachandran et
al. (2014) sau d6 da dé xuit mot valencene danh dau bo sung c6 thé quan trong
trong viéc phan loai dau tram huong.

Aromadendrene Guaiol

B-Agarofuran (-)}-Aristolene Agarospirol

Hinh 1.4: Cdu trlic hoa hoc cia cac hop chdt sesquitoepene thirong ton
tai trong nhua tram hwong.

Céc loai va dan xuit cua cac hop chat chinh trong go tram hwong rat rong
va da dang, cho thay tinh chat hwong liéu cia go tram hwong tir cac loai khac
nhau va cac nguon khu vue. Céi nhin sau sac hon vé cac chat chuyén hoa go tram
hwong chac chan sé tao diéu kién thuan loi cho viéc xac dinh dé phan loai go
tram hwong. S& lwong cac hop chat dwoc phat hién trong go tram hwong chic
chin sé con tang thém trong twong lai [1].

1.2.4 Cong dung ciia Tram hwong

Tram huong tir ngan doi nay van dugc xem 12 vi thudc quy chira tri nhiéu
bénh tat. Trudc day chi hang vua quan, quy toc méi co diéu kién dung. Do 1a
nhirng céng dung sau:

a. Tac dung an than
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Nguoi Viét chiing ta tir xwa da biét cach ddt trim dé xong hoi cho nhitng
bo 18 phuc dit tién caa cac bac vua chda, cdng hau, khanh tuéng, cac vuong ton,
cong tir,... trong nhing dip 18 hoi long trong. Nguoi ta cho rang quan do xong
tram sé& tranh dugc phong suong, lai 1am ting phan cao sang dai cac nhd 6 mui
tram quy gia [9].

Mui huwong toa ra tir tram huong c6 tac dung rat tét cho hé than kinh. Khi
d6t tram, huwong thom nhé nhe gilp tao cam giac khoan khodi, 1ang lang rat d&
chiu. N6 giéng nhu mot phuong phép gitip giai toa cang thang sau quing thoi gian
lam viéc.

Pic biét, néu 1a ngudi hay bi mat ngu thi tram huong chinh 1a giai phap cai
thién giac ngu hiéu qua. Theo Pong y, huong tram ¢ kha niang lam cho tinh than
ctia nguoi dung thu gian hon. Mui huong tir tram con gilp cho bau khéng khi
thém thanh tinh, gilp ngt dwoc sau va ngon, it bi giat minh thac giac bat chot.

b. Tac dung giam dau

Tram hwong da duoc nhiéu nghién cau chiing minh c6 kha nang san sinh
ra cac chat chong lai chiang viém khép. Ching sé gitp han ché cac ton thuong
lién quan dén mo sun. Tir d6 1am giam dang ké cac triéu chimg dau nhirc khép do
thoi tiét thay doi hoic do mot sé bénh 1y khac.

Tram huong con duoc st dung dé 1am thudc giai nhiét va trir st rét, 1am
thudc trir dau bung va chita bénh duong tiéu tién.

C. Tang khd nang hoat dgng cho tiéu hoa

Tram huong hay tinh dau ctia n6 c6 tac dung rat tot trong viéc kich thich sy
hoat ho4 cua hé tiéu hoa. Thuong xuyén sir dung tram sé& cd thé tang cuong céc
chtrc ning giai doc cho co thé. Pong thai 1am giam triéu ching budn nén hay kich
ruot.

Mt khac, cac hoat chat 6 trong tram con gitip co thé dao thai di mot luong
nudce du thira. Do d6, ban s& di tiéu nhiéu hon. H¢ co cua h¢ bai tiét va tiéu hoa
nho viy ma c¢6 duoc su co gidn tot. Hoat dong tiéu hoa ciing tir d6 c6 sy cai thién
tich cuc.

Dic biét mot sé thanh phan trong tinh dau tram con hd tro tot cho nguoi
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méc céc ching bénh lién quan dén dai trang. Vi du nhu viém dai trang co that,
viém dai trang man tinh, ching bénh Crohn.
d. Lam gidm cac dnh hwéng cua tién man kinh & niz gidi

Péi véi phu nit da va sip bude sang giai doan tién mén kinh, co thé s& co
nhiéu thay doi. Chang han nhu kinh nguyét khon déu, suy giam ham mudn sinh
ly, nhan sic khong con tuoi tré nhu trude. D6 14 bai ham lwong hormone co thé
cua chi em khong 6n dinh va chinh cac bién doi that thuong caa luong hormone
s& lam anh huong rat 1on téi doi song sinh hoat. Tram huong hay nhiing chat trong
tram c6 thé gidp can bang luong hormone. Cu thé, cac hoat chat c6 trong tram s&
diéu chinh qua trinh san sinh estrogen. Biéu ndy khong chi co tac dung 1am giam
di cac triéu chung cua tién man kinh ma con nhiéu hon thé. D6 1a viéc lam giam
di nguy co hinh thanh cac khoi u hoic cac nang.
e. Phong ngua ung thu hiéu qud

Trong y hoc phuong Tay, & An Do va Trung Qudc, huong tram duoc Str
dung dé diéu tri bénh ung thu, dic biét 12 véi bénh ung thu tuyén giép trang. Y
hoc ¢6 truyén Trung Quédc coi tram 1 vi thudc co tac dung chita cac bénh dau
bung, tiéu chay, hen suyén, kich duc, trang duong va tiéu ho4 tét [6].

Vao nim 2012, c4c nha nghién ctru da tim thay hop chat AKBA c6 trong
tram huong. Va ciing trong nghién cttu ndy ho ciing chimg duoc sy lién hé cua
AKBA Véi qua trinh diéu tri mot s6 can bénh ung thu.

Bén canh do, tir lau nay tram huong van dugc danh gia cao vé kha nang
gitip co thé ting cudng cac chirc nang mién dich. Nho vay, co thé sé ¢o suc khang
cu lai vai bénh tat tot hon, ngay ca bénh ung thu.

f. Lam giam cé&c triéu ching cam cam

Tram huong c6 thanh phan hd tro dic luc trong viéc giam di nhing triéu
chting cam ctm théng thuong. Kha nang diét khuan cao gidp tiéu diét di cac loai
virus gay cam cam. Puong ho hap ciing duoc vé sinh tét.

g. Tram huwong la vat dang clng thiéng liéng nhdt trong cac ton gido.

Tram huong c6 tinh chat chay cao, khi d6t téa mui rat thom va duoc cho 1a

huong thom hitu ich bat nhat. Nhiéu nudc phuong Pong co tap quan dét tram
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huong hodc nhang san xuat tir tram huong trong dip cung I8 t6 tién, dat troi, than
thanh; d6t trim huong dé chita bénh, trir ta, tao sy may min, hung phan. Mot s6
ton gido d6t tram huong trong cac nghi 1& dugc xem 14 vat giao luu truyén cam
gitra con nguoi cua thé gioi thuc tai véi thé gisi than linh, 12 hinh thie dang clng
linh thiéng cao quy nhat. O Nhat Ban ngay xua ciing nhu ngay nay, sir dung tram
huong 1a thé hién nét tham m¥, quyén luc kinh té va chinh tri.

Tram huong con sir dung vao cac muc dich khac nhu: Lam vt cét giir co
gia tri, qua biéu, vat trang tri dac biét noi & ctia vua chla, cia cac vi chuc sac ton
gido cap cao; mang theo b&n minh hoac cat giir trong nha dé phong gié doc, tao
su may man. Tram huong con ding dé ché tac d6 thu cong my nghé va mot sé vat
dung khac...[6]

1.3 Giéi thiéu vé mdt s6 chiing nAm cdng sinh & cdy Trim hwong
1.3.1 Gidi thiéu vé loai ndm Aspergillus.
a. Ddc diém phan logi

Tén khoa hoc: Aspergillus

Nganh: Ascomycota

Lép: Eurotiomycetes

Bo: Eurotiales

Ho: Trichocomaceae

Chi: Aspergillus
b. Pdc diém hinh thai

Soi nam c6 vach ngan, cudng mang bao tir bui phdng 18n ¢ ngon. Cac chudi
bao tir bui tir dau phong moc toa khap moi hudéng. Bao tir bui ¢6 thé mau vang
(Aspergillus flavus), mau den (Aspergillus niger).

Khuan ty phan nhanh, c6 vach ngin ngang hoan chinh, nhiéu khuan
ty phat trién trén bé mat co chat dé hap thu chat dinh dudng; dic biét & vach ngan
ngang c6 maot 16 nho dé cho té bao chat thong thuong qua lai gitra hai té bao;
Khuan ty dat thanh khiic va mdi khic hay doan c6 thé phat trién cho ra mot khuan
ty moi.

Mdi bao tir co duong kinh khoang 5 pum, vé bao tir co6 mot dai mong bén
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ngoai va mdi bao tir nang ndy mam cho mot khuan ty méi [10].

cytoplasm

oil globules

Z nuclei cell wall
s

young 2 48
thé binh
ccnidiophore sterigmata
vesicle
bong, tii

b thé mang boc baéi ..
D E

Hinh 1.5: Ném Aspergillus véi khuan ty, cong bao ti, tdi va thé binh
1.3.2 Gidi thigu vé loai ném Penicillium
a. Ddc diém phan logi

Tén khoa hoc: Penicillium

Nganh: Ascomycota

Lop: Eurotiomycetes

Bo: Eurotiales

Ho: Trichocomaceae

Chi: Penicillium
b. Pdc diem hinh thai

C6 hon 100 loai duwoc md ta trong giéng nay, Penicillium c6 nhimg dic
diém chung vai Aspergillus nhung chiing c6 nhimg dic thu da khién cho nhiéu
nha phan loai xép chung riéng hay dit tén khac nhu Talaromyces, Carpenteles.
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Hinh 1.6: Nam Penicillium véi cong bao tiz, dinh bao tir, can, thé binh vé,
thé binh

Khuan ty caia Penicillium phan nhanh, nhiéu khuan ty c6 vach ngin ngang
va ngay chinh khuan ty nay c6 kha ning hap thu chat dinh dudng dé tao ra cong
bao tir va dinh bao tir. Mdi té bao thudng c6 mot nhan nhung nhiéu khi ¢ nhiing
té bao c6 nhiéu nhan, mdi doan khuan ty cé thé phat trién thanh soi khuan ty mai.

Penicillium sinh san v tinh va&i cong bao tir va dinh bao tir, cong bao tir co
thé khéng phan nhéanh, phan nhanh bac 1, 2 hay 3... va tan cing cua cong bao tir
la cac thé binh, néu cong bao tir khéng phan nhanh thi tan cting 1a cac thé binh va
cac chudi dinh bao tir gidng nhu cay co V& cua cic hoa si nén con goi | thé binh
vé (metulae), can (ramus) va co vé (penicillus). Dinh bao tir c6 dang tron co vach

lang hay xan xui nhung chi c¢6 don nhan nhung ciing ¢ khi chiing c6 da nhan.
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Penicillium co dinh bao tir mang mau xanh dic trung va phat tan dé dang boi gio
va khodng khi.

Chi c6 mot vai lodi trong gidng nay c6 sinh san hitu tinh nhu Penicillium
vermiculatum, Penicillium stipitatum.

Khuan ty chira nhitng té bao don nhan phat trién thanh tai noan don nhan,
tdi nodn kéo dai va phan chia nhiéu lan dé cho ra khoang 64 nhan, dong thoi, mot
tai duc ciing phat trién va quan ldy tai nodn da nhan do [10].

1.3.3 Gidi thigu vé loai ndm Fusarium

Tén khoa hoc: Fusarium

Nganh: Ascomycota

Lop: Ascomycetes

Bo: Hypocreales

Ho: Nectriaceae

Chi: Fusarium
a. Ddc diém hinh thai

Soi nam phat trién manh, nam bién d6i mau trang dén mau tim violet, tan
nam thuong sinh sac tb mau hong dén mau tim dam trén moi trudng PDA.

Bao tir Ion hinh thanh trén moi trudng PDA c6 kich thudc ngan trung binh
hoac dai, phan 16n ¢6 3 vach ngan mong, mot dau nhon hozc thon nhon, mot dau
hinh ban chan, bao tr nhé hinh thanh trén canh bao tir phan sinh don nhanh thuong
khong c6 mang ngan ngang, doi khi chi c6 mot ngan. Bao tir nho hinh thanh trén
canh bao tir phan sinh don nhanh ngan thudng khong c6 mang ngan ngang, doi
khi chi c6 mot ngan. Hinh dang bao tir thay d6i tir hinh ovan, hinh elip hoic hinh
qua than. Hau bao tir hay bao tir vach day rat bén va ton tai doc lap trong thoi gian
dai.
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Frsariim eLmartil
(theo Von Arx, 1925)

a. dail bao tr dinh
b. tidu bao tir dinh
c. bao tlr vach day

Hinh 1.7: Dinh bao tir cua Fusarium
1.4 Mt s6 cong trinh nghién ciu cdy tao trim
a. Trong nuoc

Truéc nhu cau ngay cang cao trén thé giéi vé Tram huong nguyén liéu,
cong Vai gia ca ngay maot tang, thién nhién uu dai,... Hién nay c6 rat nhiéu dy an
cuia cac td chirc va ca nhan trong va ngoai nude dau tu vao trong cay DO bau dé
tao Tram. Nhu 6ng Nguyén Ngoc Toan, cha tich Hoi dong quan tri cong ty
Fongsan di dau tu trong 60 hecta D6 bau tai xi An Khuong, huyén Binh Long,
tinh Binh Phudc. Pén nay da duoc 5 nam tudi. Hién nay 6ng Toan va 6ng Son da
va dang gay tao Tram huong trén nhitng cay D6 bau nay va budc dau ciing di thu
duogc thanh cdng. Chinh vi vay ma cong ty nay da nhan rong md tinh nay tai nhiéu
tinh thanh trong ca nudc nhu: Quang Nam, Pa Nang, Quang Ngai, Phi Yén, Lam
Pong, Gia Lai, ...

Ngoai ra & nhiéu tinh thanh khéc trén ca nuéc nhiéu ba con néng dan ciing
phat trién va trong D6 bau ngay tai nhimg ving dat caa nha minh. Theo kinh
nghiém dan gian ho truyén nhau va may mo tim cach tao Tram sao cho hiéu qua.
Nhu cay bot sin vao cay, cdy manh bom, dan, cho dau vao cac vét thuong dé dan
du kién. Khi kién 1én an dau vo tinh 1am ton thuong cdy. Qua qua trinh thoi gian
cay s& tao ra Tram mat kién.. .

Dé tai diéu tra s6 liéu khai thac Tram ngoai ty nhién cua 59 cay D6 bau cua
Vién khoa hoc Lam nghiép. Trong d6, 13 cdy cho Tram huong c6 kha ning xuét
khau chiém 21%, 21 ciy c6 d4u hiéu hinh thanh Tram huong & céc vi tri khac

nhau trén cay chiém 35,6% con lai 25 cdy khong c6 Tram huong [6].
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Dé tai gy tao Tram hwong bang tic dong co gidi cuia K§ su Nguyén Hong
Lam - Trung tdm nghién ctru LAm dic san. Dé tai da thuc hién trén 54 cdy D6 bau
& do tudi tir 6 dén 18 tudi. Két qua dbi véi 27 cay chi tac dong co gidi lam ton
thuong cdy ma khong gay tac dong gi thém. Va theo dinh ky 2 ndm quan sat mot
lan. D6i v6i 27 cay con lai thi sau khi tic dong co gidi gdy tén thuong cho cay,
sau do ta tién hanh phun dung dich phong bénh Benlat 1%. Phun theo dinh ky 2
thang mot 1an, va phun trong 3 1an. Két qua cho thay déi voi 27 cay chi tac dong
co gidi 1am ton thuong ma khong phun Benlat thi 2 nim dau khong thy c6 dau
hiéu gi. Sau 4 nim, 6 ndm, 8 nim co 2 cay tao Tram huong. Con 27 cdy sau khi
gy chin thuong c6 sir dung Benlat dé phun thi khéng cho két qua tao Tram

huong. Vay viéc tao Tram c6 lién quan dén bénh 1y cua cay.

Pé tai nghién ctru kha ning tao TrAm bang ché pham sinh hoc (Lt) (Vién
Khoa hoc Lam nghiép Viét Nam). Sau khi gdy chan thuong bang tac dong co gi6i
nhu duc khoan vao than cay ¢ vi tri 0,8m, 1,2m, 1,5m so v&i mat dét. Sau d6 dua
ché pham sinh hoc vao vét thuong. & tai tién hanh trén 3 nhom tudi khac nhau
ctia cdy DO bau. Nhéom 1 tir 4 — 8 tudi. Nhom 2 tir 10 — 14 tudi. Nhom 3 tir 16 dén
20 tudi. Ngoai ra trong pham vi dé tai con danh gia sy tao Tram & ring trong tap
trung va phan tan.

Két qua cho thay su hinh thanh Tram & cic nhom lta tudi 13 nhu nhau. Su
tao Tram bang ché pham sinh hoc khéng phu thudc vao do tudi. Tuy nhién, cay

c6 do tudi cao hon dudng kinh gde 16n hon thi cho san luvgng Tram nhiéu hon.

Tt ndm 1996 dén nim 1998 GS.TS Trinh Tam Kiét (Pai Hoc Qubc Gia TP
HCM) di phdi hop véi t6 chiic rirng mua nhiét d6i qudc té va cac sé Lam nghiép
cac tinh Kién Giang, Lam Pong va Quang Nam trién khai du 4n gy tao Trim
huong trén cay D6 bau. Dy an da st dung mot sé ché pham sinh hoc, hoa hoc dé
gay tao Tram huong trén cdy D6 bau trén co so gay vét thuong co gidi. Cho dén
nay cac tac gia nay van chua cong b két qua dat duoc [2].

Huynh Vian My (1997) cho biét & Tién Phudc (Quang Nam) nong dan da
tu nghién ciu xu 1y ky thuat dé tao Tram trén cay D6 bau tir 10 nim tudi tro 1én.
Két qua sy tao Tram theo y muén. Day 1a van dé ma cac nha khoa hoc can nghién
ctru danh gia va nhan rong dé cd thé san xuat dai tra [2].

22



b. Ngoai nuoc

Trén thé gi6i, viéc nghién cau cdy tao tram da duoc cac nha khoa hoc theo
dudi hon 40 nam qua va d c6 nhitng thanh cong dang ké. O My, trudng Pai hoc
Harvard d3 nghién ctru thanh cong phuong phap cay tao tram vao nhitng nim 80
cua thé ky 20. Bén nam 1994 - 1995 truong PH Kyoto (Nhat), nghién ctu thanh
cong phuong phap cdy tao tram bang men vi sinh va phuong phap nay tiép tuc
dugc GS. Gishi Honda thir nghiém tai Trung Quéc véi ti Ié thanh cong trén 80%.
Nhitng nim gan day, GS. Gishi Honda (Nhat) va GS.TS Tran Kim Qui (Viét Nam)
da ung dung quy trinh céng nghé sinh hoc nay dé gay tao tram trén than gd cua
cay DO bau tai Lam Ddng - Viét Nam, két qua budc dau cho thay sau cdy men tir
6 - 12 thang luong tram thu dugc trén mot cay vao khoang 700gr [2].

O An Do TS. Shiva thi cho rang két qua hinh thanh Tram huong trong tu
nhién c6 lién quan dén bénh 1y cua cdy. Nhung ngudn goc gay bénh thi tac gia
chua co két luan.

O Malaysia sau khi tim hiéu va nghién cau vé van dé tao Tram huong ngoai
tu nhién thi tién si khoa hoc Julajudin da di dén két luan. Qua trinh hinh thanh
Tram ngoai tu nhién c6 lién quan dén bénh ly cua cay. Nguon gbc hinh thanh
Tram 14 do su cong sinh cua loai nAm Criptophoerica Mangifera véi than gé ma
thanh.

Nam 1989 tién si Naiyna Thongijem va cac cong su (Thai Lan) nghién cau
Vvé van dé tao Tram cho rang qua trinh hinh thanh Tram huong trén cay D6 bau &
két qua cong sinh cua cac loai nAm Cephalos Potrium, Fusarium, Botriodiplodia,
Chactomium [6].
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PHAN 2
MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1 Muc tiéu nghién ciru
2.1.1 Muc tiéu chung

Phan lap va dinh danh duoc mot s6 dong nam tir than cay D6 bau c6 tram
tu nhién ¢ Khanh Hoa. Budc dau nghién ciu tao ché pham vi sinh ¢d kha ning
kich thich tao tram huong.

2.1.2 Muc tiéu cu thé

- Phan lap va dinh danh duoc 3 - 5 chiing nam tir than cay D6 bau c6 tram ty
nhién & Khanh Hoa.

- Budc dau nghién ciu tao ché pham vi sinh c6 kha nang kich thich tao tram
huong.

2.2 NOi dung nghién ciru

- Phan l1ap mot s6 ching nam tir than cay D6 bau ¢6 tram tu nhién & Khanh
Hoa.

- Pinh danh cac dong nam phan lap dugc: Pinh danh théng qua hinh théi va
dinh danh théng qua sinh hoc phan ttr.

- Budc dau nghién ciu tao ché pham vi sinh c¢6 kha nang kich thich tao tram
huong:
Nghién ctru méi truong dinh dudng dé nhan sinh khdi sgi nam.
Nghién ctu céng thirc phéi tron cac dong nam.

2.3 Vit li¢u nghién ciru

- Mau: Than cay D6 bau c6 tram ty nhién & Khanh Hoa.
- Céc thiét bi:

+ Tu ciy vo tring

+ May do pH

+ May lic

+ NOoi hap

+ May xay
- Dung cu:
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Binh tam giac, binh tru
Dia petri

Lam kinh

Que cay

Pipet, dau con

Tui nilon bit miéng binh
Pén cdn

Panh kéeo

Kéo, bdng sach

Noi, dao

4 chat:

Con 96°, con 70°
Lugol, xanh metylen
Khang sinh Cefotaxime
Pepton, cao nAm men
Bot ngd hoac bap ngd tuoi
Puong sucrose, Glucose
Agar

Khoai tay

NaOH 10% , NaCl 5%
Dau soi kinh

+ + 4+ + + + + 4+ + +

- Ho

ab)

+ + + + + 4+ + + + +

2.4 Phwong phap nghién ciru
2.4.1 Tién hanh xit Iy méu

Sau khi mau duoc dua vé phong thi nghiém, tién hanh bao quan mau & ta
mét va tién hanh xir Iy. Mau 1a khéi than gd D6 bau da hinh thanh Tram trong
than gd vay nén dé phan lap duoc thi phai 12 16 phan gd nhiém Tram ra ngoai bang
cach dung dao hay cua chit dé c6 thé thay phan gd bi nhiém Tram.

Khi phan than cay c6 Tram d 16 ra thi tiép tuc 1am vo trung dé loai bo hét
phan mau bi nhiém tir bén ngoai bang cach cao bo 16p gd va Iép Tram hinh thanh
& bé mat ngoai. Khi di loc sach 16p vo bén ngoai thi tién hanh l1ay mau, trude khi
ldy mau thi 1ay béng tam con 70° lau vao phan g6 ma can lay mau sau d6 dung
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dao diing dao cat mong phan gd khoang 2 - 3 mm phan c6 mau nau sam hoic den

dé cdy vao moi truong phan lap nam.

C6 thé cat mau thanh nhiéu miéng nhé cho binh thily tinh rira bang nudc
cat vo trung sau d6 lai raa lai bang con 70° mot lan nixa roi tiép tuc rira lai bang
nudc cit dé sach con sau d6 1ldy mau dé 18n gidy cho khd roi dem cay 1én moi

truong phan 1ap nam.

Hinh 2.1: Than cay D6 bau dé ¢é tram trong ti nhién ¢ Khanh Hoa

2.4.2 Chudn bi méi trwong phan lap

Céac moi trudng phan 1ap cd bd sung khang sinh cefotaxime:

(1) Moi truong PDA:
Thanh phan:
Khoai
Sucrose
Agar

(2)Moi truong PT:
Thanh phan:
Pepton
Cao nam men
Sucrose
Agar

Ham luong (g/1)
100

20

16

Ham Iuong (g/l)
10

5

20

16
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(3)Moi truong NG:

Thanh phan: Ham lugng (g/l)
Ngb nép tuoi 100

Sucrose 20

Agar 16

2.4.3 Tién hanh cdy méu va theo doi

Sau khi moi trudng da chuan bi xong tién hanh cdy mau nhu sau: nhiing
mau da duogc cat nho va duge duoc xu 1y ta tién hanh ciy 1én méi trudng trén dia
peptri. Cdy cho moi trudng dia 5 - 10 mau rai déu trén dia petri, Cdy nhu vay V4i
tat ca cac mau khi cay xong thi bao quan trong ¢ nhiét d6 phong o 25°C. Sau d6
theo ddi hang ngay cac dia di ciy cua tirng loai moi truong.

Hinh 2.2: Bia méi truong da dwoc cay mau (A) va
mau sau 7 ngay nudi cay (B)
2.4.4 Tién hanh cdy chuyén (truyén)

La budc trung gian giira phan 1ap mau va 1am thuan céc dong nam phan lap
duogc. Giai doan nay gitip ta xac dinh riéng ting dong ndm dugc phan Iap. Kiém
tra cac dia dd cdy va quan séat su phat trién caa soi nAm tir c4c miéng mau ciy.

Xac dinh xem c6 nhiéu loai nAm moc lén hay khong. Cay chuyén (truyén)
khi soi ndm da moc lan dugc Smm dén lcm.

Ctr cay chuyén nhiéu lan cho téi khi cac soi nam giéng nhau vé dic diém
hinh théi thi thdi cay va dua nhitng mau da thuan bao quéan dé tién cho nghién ctu
cac thi nghiém sau.

2.45 Phwong phdp dinh danh nim
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2.4.5.1. Phuong phdp so bé dinh danh théng qua cdc déic diém hinh thai ndm

Sau nhiéu lan cdy chuyén cac ching nim di phan 1ap thu duoc cac chung
nam da thuan khiét knéng bi nhiém tap vai cac chung nam khac. Tién hanh quan
sat diac diém khuan lac, hinh thai sgi, sy hinh thanh bao tir va bién doi mau sic
cta bao tir nAm bang mat thuong.

Khi hé sgi nAm bit dau sinh bao tir ta tién hanh quan sét bao tir nAm dudi
kinh hién vi phong dai 100 lan dé nhan biét dic diém bao tir va hé soi cua céc
chang nim da phan 1ap duoc.

Nhan xét dac diém khuan lac, hinh thai sgi nam, su thay d6i sic té va hinh
anh hién vi cua c4c chang nam dé tién hanh dinh danh so bo céc chung ndm da
phan lap.
2.4.5.2. Phwong phdp dinh danh tén loai bang sinh hoc phan ti;

a. TAach chiét DNA tong sé
Nguyeén ly tach chiét ADN tir té bao van gom cac budc co ban sau:
- Pha mang té bao

Ph& mang té bao, mang nhan: nghién té bao, mé trong dung dich chat tay
(SDS) va proteinase dé pha v& mang té bao, mang nhan, giai phong DNA ra moi
truong dong thoi phan hay cac protein lién két vai DNA.

Chét tay 1a phan ttr ludng cuc, s& két hop vai protein mang va cac phan ta
phospholipid 1am pha v& cau triic mang. Chat tay ion hoa c6 tac dung pha mang
manh, chat tay khéng ion hda c6 tac dung pha mang nhe hon.

- Loai protein

Sau khi pha v& té bao, DNA s& duoc tron Ian véi cac thanh phan khac cua
té bao chu yéu Ia protein trong dung dich. Viéc quan trong Iic nay la tach DNA
ra khoi thanh phan protein cua té bao. Dé thuc hién budc nay nguoi ta chi yéu sir
dung hd hop Phenol/Chloroform. Phenol-Chloroform khong tan trong nudc
nhung c¢6 kha nang 1am bién tinh protein. Do dé, protein s& bj taa lai khi gap
phenol. Trong khi d6 DNA thi khong bi tiia boi phenol nén van tan trong nuéc.
Khi ly tam Phenol/Chloroform ning sé& lang xudng dudi, protein taa s& nam tai
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danh giGi cia nuéc va phenol, con DNA thi ndm lai trong pha nudc & phia trén.
Thu pha nuéc chira DNA nay dé thyuc hién cac budc tiép theo.

- Tua Nucleic acid

Sau budc taa protein, DNA thu dugc nam trong dung dich véi dung mai 1a
nuéc. Sur dung Ethanol hodc Isopropanol dé taa DNA trong dung dich. Sau d6 ly
tam dé thu cin DNA. Cin DNA nay cd thé duoc ria trong Ethanol 70% mét hoic
hai lan dé 1am sach mau. Tiép theo dé cho bay hoi con va huyén dich héa can
DNA thu dugc trong dém.

b. Tién hanh PCR

PCR 14 qué trinh tong hop soi DNA mgi dua trén DNA khudn nhd hoat
dong xuc tac cua enzyme DNA polymerase.
Thanh phan cta phan ung PCR:
- DNA mau (template) chita manh DNA can khuéch dai.
- Cap mdi (primer) 1a cac doan DNA ngan (duéi 50bp) dé xac dinh diém bat
dau va két thac ving can khuéch dai.

. .. J Kich thwéc san
Tén mol Trinh tw (5°- 3°) 2
pham PCR

ITS1 TCCGTAGGTGAACCTGCGG

~700 bp
ITS4 TCCTCCGCTTATTGATATGC
16sF GAGAGTTTGATCCTGGCTCAG

~1400 bp
16sR GGTTACCTTGTTACGACTT

- DNA-polymerase enzym xuc tac cho viéc nhan 1én cia DNA.

- Nucleotides (dNTP) la nguyén liéu cho DNA - polymerase tong hop DNA
mai.

- Dung dich dém, cung cip mdi truong hda hoc cho DNA -polymerase.

Cac budc thyuc hién:

- Budc 1: Khoi dau: Bun hdn hop & 96°C trong vong 5 phut dé dam bao soi
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DNA ciing nhu mdi dugc [am nong.
- Budc 2: Bién tinh (Melting): DNA khuén & dang soi d6i duoc tach thanh 2
so1 don.
- Budc 3: Gan mdi (Annealing): Mbi duoc gan vao DNA khudn & vi tri c6
trinh tu b6 sung, bat ¢au qué trinh tong hop.
- Budéc 4: Kéo dai (Elongation): Cac nucleotide dugc gan vao chudi theo
nguyeén tic b6 sung véi DNA khudn.
- Bud6c 5: Lap lai bude 2 - 4 (s6 1an 1ap lai 1a s6 chu trinh nhiét, ty thudc vao
tung loai phan tng PCR).
c. Phan tich gidi trinh tw va xdc dinh tén lodi ndm
Trinh tu nucleotide cua cac chung nam duoc so sanh vai c4c trinh tu d c6
trén Genbank, st dung phan mén BLAST trong NCBI (website the National
Centerfor Biotechnology Information). Trinh ty cdc mau nam thu dwoc va cac
mau twong dong trén ngan hang gen duoc sir dung dé phan tich trinh tu va pha hé
bang cac phan mém BioEdit 7.0, Clustal X2 vda MEGAT.0.
2.4.6 Méi truwong dinh dwong dé nhén sinh khoi soi ndm

Str dung méi truong long c6 b sung khang sinh cefotaxime:

Thanh phan: Ham luong (g/1)
Dich chiét khoai, gia 6 100

Pepton 6

Cao nam men 3

Sucrose 20

2.4.7 Tién hanh cdy ndm viao méi trwong léng

N4m sau khi da phan 1ap va dinh danh duoc ciy vao moi truong long. Nudi
lic trong diéu kién thuong. Quan sat mau sic dich thay ddi trong cac binh tam
giac sau 24 gio dén 48 gio nudi.
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Hinh 2.3: M6i truong rruéc khi cdy ching nam (A) va sau khi
cay chung nam (B)

2.4.8 Tao cong thirc phéi tron cdc dong ndim

Cac dong ndm nudi trong mdi trudng long 48h duogc sir dung dé phdi tron
thanh céc cong thirc khéac nhau, cu thé cac cong thic nhu trong bang 2.1.

Bdng 2.1: Cong thic phai trén cac dong nam

Cong thue
Thé tich G5 G7 G8
Chiing nam
M4.1a (ml) 10 30 20
M4.3 (ml) 30 20 10
M4.5a (ml) 10 20 30
M4.7 (ml) 30 20 10
H4.13 (ml) 20 10 30
Toéng dich nAm 100ml | 100ml | 100ml

2.4.9 Thi nghigm cdy ché phdam vi sinh vao thén cdy Dé biu

Sau khi da chuan bi du céc cong thic phdi tron thi tién hanh bé tri thi
nghiém cdy ché pham vi sinh vao than cay D6 bay & Khanh Hoa.

Cac cay D6 bau da dugc chon dé bé tri thi nghiém dugce danh dau va khoan
nhitng vi tri duoc danh dau. B4 tri cac 16 khoan sole nhau. Sao cho mdi mili khoan
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cach nhau 50cm theo chiéu dai than cay. Céc 15 sole nhau 20 - 25cm theo chiéu
ngang than. V&i b tri mili khoan nhu vay thi tit ca cac miii khoan, timg d6i mot
s& khong nam trén mot dudng thang caa mach gb. Khi da tinh toan va danh dau
chinh xéc vi tri c&c 16 can khoan thi tién hanh khoan. Miii khoan ¢6 duong kinh
1,2 - 1,5cm, va khoan sau vao than cay khoang 8 - 10cm.

Tién hanh pha lodng ché pham véi nudce sach theo ti 16 1:2, duing dng truyén
dich y té dé chuyén dich vi sinh vao trong céc 16 di khoan véi thé tich 100ml dich
d3 pha/16. Toc d6 truyén dich 200ml/h. Sau khi d3 bo tri xong thi nghiém thi tiép
tuc theo ddi su phan tng caa cdy voi ché pham vi sinh cling nhu su sinh trudng
va phét trién cua cay. Lay sd liéu sau 03 thang cdy ché pham vi sinh vao than cay
D6 bau.

L6 khoan
cay giéng

e

(4%

Hinh 2.4: Sor d6 bé tri 16 khoan cdy ché pham vi sinh trén than cay D6 bau
2.5 Phuong phap thu thap va xir Iy s6 liéu

Cac thi nghiém duoc 13p lai it nhat 3 1an va sé liéu thu thap dugc xt ly bang
phan mém chuyén duyng.
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PHAN 3

KET QUA VA THAO LUAN

3.1 Két qua phan lap cic chiing nim tir cAy D6 bau

Tién hanh phan 1ap mAu than cay D6 bau di c6 tram tu nhién trén cc moi
truong khac nhau. Sau nhiéu 1an cay chuyén lién tuc dé tao duoc cac dong thuan,
két qua thu duoc cac chung nim tao Tram huong, dugc Ky hiéu 1a M4.1a, M4.3,
M4.5a, M4.7 va M4.13 (Bang 3.1).

Bdng 3.1: Két qud phan lgp cac chiing nd@m tir cay D6 bau

Mo ta

Hinh anh

Soi ndm mau tring, bao tor
mau xanh bot. C6 sic td mau
vang tiét ra moi truong. Bao
tr tap trung ¢ tam, sau do lan
dan theo vong tron.

Soi nam mau trang, bong,
x6p. Soi moc theo hinh tron.
Bao tr mau den.

STT| Tén mau
1 M4.1a
2 M4.3
3 M4.5a

Soi nam mau trang, khi gia
c6 bao tir mau vang xop.
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Soi ndm mau den, moc theo
kiéu ting khuan lac hinh
tron.

4 M4.7
Soi ndm c6 mau trang. Khi
gia co6 bao tir xanh bot min,
moc tir tim sau do6 lan dan
5 M4.13 theo vong tron. CO tiét sic tb

mau vang ra moi truong.

3.2 Két qua dinh danh tén loai cac chiing nim phén lap dwoc.
3.2.1 Két qud so b dinh danh thong qua cdc dic diém hinh thdi nim
3.2.1.1. Pdc diém hinh thai cia chiing M4.1a

Hinh thai bén ngoai: Soi nAm mau trang, bao tir mau xanh bot. C6 sic td
mau vang tiét ra moi truong. Bao tir tip trung & tim, sau d6 lan dan theo vong
tron.

Hinh thai hién vi: hé sgi ndm mang bao tir tran trén cum soi nAm. C6 vach
ngan gitra hai té bao.

Hinh 3.1: Chung ndm M4.1a trén dia thach (A) va trén kinh hién vi (B)
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Theo nhu (Jaladaddin) ndm 1997 thi chung c6 ky hiéu M4.1a mang tuong
dbi day du dy du cac dic diém hinh thai vé bao tu, hinh thai vé mau sic caa
chung nam Penicillium

Dua vao khoa phan loai, so sanh cac dic diém da quan sat duoc, két luan
so bd chung nam cé ki hiéu M4.1a thuoc chi Penicillium.

3.2.1.2. Pic diém hinh thai cia chiing M4.3

Hinh thai bén ngoai: Soi nAm mau tring, bong, x6p. Moc theo hinh tron.
Bao tor mau den.

Hinh thai hién vi: Bao tir c6 mau nau nhat, hinh ovan hep hai dau.

Hinh 3.2: Chuing ndm M4.3 trén dia thach (A) va trén kinh hién vi (B)

Dua vao khoa phan loai, so sanh cac dic diém dd quan sat duoc, két luan
so bd chang nam c6 ki hiéu M4.3 thuoc chi Pestalotiopsis. Barr (1990), Nag Raj
(1993) ciing dd mo ta chi Pestalotiopsis co day du cac dic diém nhu trén.

3.2.1.3. Pac diém hinh thai cia chiing M4.5a
Hinh thai bén ngoai: Soi nAm mau trang, khi gia c6 bao tir mau vang xép.

Hinh thai hién vi: c6 cong mang tdi bao ttr, chuy va thé binh dinh bao ti.
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Hinh 3.3: Chung ndm M4.5a trén dia thach (A) va trén kinh hién vi (B)

Dua vao khoa phan loai, so sanh cac dic diém di quan sat duoc, két luan
so bo chung nam c6 ki hiéu M4.4a thugc chi Aspergillus. Muthuraj Sangareswari
Nagajothi va cac cong su (2016) ciing da phan 1ap thanh cong chung Aspergillus

mang cac dic diém tuong tu [11].
3.2.1.4. Pic diém hinh thai cia chiing M4.7

Hinh thai bén ngoai: Soi nAm mau den, moc theo kiéu ting khuan lac hinh
tron.

Hinh thai hién vi: Soi nim c6 cac vach ngan rd.

Hinh 3.4: Chung ndm M4.7 trén dia thach (A) va trén kinh hién vi (B)

Dua vao khoa phan loai, so sanh cac dic diém dd quan sat duoc, két luan
so bo chung nam co ki hiéu M4.7 c6 thé thudc chi: fonsecaea. Claudio Guedes
Salgado va céc cong su da phan 1ap duoc chung fonsecaea pedrosoi tir gai cua
cay Mimosa pudica L. v&i hinh thai bén ngoai va hién vi giéng nhu ching M4.7
[12].
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3.2.1.5. Pac diém hinh thai cia ching M4.13
Hinh thai bén ngoai: Soi ndm c6 mau tring. Khi gia c6 bao tir xanh bot min,
moc tir tam sau d6 lan dan theo vong tron. CA tiét sic té mau vang ra moi trudng.
Hinh thai hién vi: hé soi nAm mang bao tir tran trén cum soi nAm. C6 véach
ngan giita hai té bao.
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Hinh 3.5: Chung ndm M4.13 trén dia thach (A) va trén kinh hién vi (B)

Dua vao khoa phan loai, so sanh cac dic diém dd quan sat duoc, két luan
so bo chang nam c6 ki hieu M4.13 thuoc chi Penicillium. Muthuraj Sangareswari
Nagajothi va cac cong su (2016) cling da phan 1ap thanh cdng chung Penicillium
trén than cay D6 bau voi cac dac diém gidng nhu chung M4.13 [11].

3.2.2 Két qua dinh danh tén loai bing sinh hoc phén tir
3.2.2.1. Chiing ném M4.1a

Két qua giai trinh tu gen chung ndm M4.1a, véi 559 nucleotid ¢6 trinh ty
dudi day:
GCGGGGGGGTAGGGACCTCTGGGTCCACCTCCCACCCGTGTTTATTT
TACCTTGTTGCTTCGGCGGGCCCGCCTTAATGGCCGCCAAGGGGGCT
TACGCCCCCGGGCCCGCGCCCGCCGAATACACCCTCGAACTCTGTCT
GAAGATTGAAGTCTGAGTGAAAATATAAATTATTTAAAACTTTCAAC
AACGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCG
ATACGTAATGTGAATTGCAAATTCAGTGAATCATCGAGTCTTTGAAC
GCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAGLCGT
CATTGCTGCCCTCAAGCCCGGCTTGTGTGTTGGGCCCCGTCCCCCGAT
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CTCCGGGGGACGGGCCCGAAAGGCAGCGGCGGCLALCCGLGTCLGGTC
CTCGAGCGTATGGGGCTTTGTCACCCGCTCTGTAGGCCCGGCLCGGLCG
CTTGCCGATCAACCCAAATTTTTATCCAGGTTGACCTCGGATCAGGTA
GGGATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA

I
Sequences producing significant alignments load v Manage Columns *  Show (2]

[ J selectall 0sequences selected

Max = Total Query E Per.
Description Accession
Score Score Cover value Ident

Penicillium citrinum strain GT767 internal transcribed spacer 1, partial sequence; 5.85 ribosomal RNA gene and internal transcribed spacer 2, ¢ 904 904 96% 00 98882% KX056227 1

Penicillium citrinum strain ZSF5 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and inter 904 = 904 97% 00 9863% KI8445521

Penicillium citrinum isolate T20-16 internal transcribed spacer 1, partial sequence; 58S ribosomal RNA gene and internal transcribed spacer 2, 902 902 96% 00 98.82% GU134892.1

Penicillium citrinum strain OY30207 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and | 902 902 96% 00 9863% FEJ571468 1

Penicillium sp. strain SCAU156 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer2 cc 900 900  97% 00 9844% MF1355191

Penicillium citrinum isolate SRG8 intemal transcribed spacer 1, partial sequence; 5 8S ribosomal RNA gene and internal transcribed spacer 2 898 898  97% 00 98.43% MK748316.1

Penicillium citrinum isolate PH S4 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAger 898 898  97% 00 9843% MN535093 1

Penicillium citrinum 19MBa-C1-1 genes for 188 rRNA, 1TS1, 58S rRNA 1TS2, 28S rRNA, partial and complete sequence 898 898 97% 00 9843% LC5146941

Penicillium citrinum strain AKF2-KU small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 58S ribosomal RNAge 898 898  97% 0.0 98.43% MN879404.1

Penicillium citrinum strain yx-001 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgene 898 898 97% 00 9843% MN826202 1

Penicillium citrinum strain DTO 390-F2 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RN/ 898 898  97% 00 9843% MN7881021

Penicillium citrinum isolate RSO_0OC17_74 internal transcribed spacer 1, partial sequence: 5 88 ribosomal RNA gene and internal transcribed « 898 898  97% 0.0 98.43% MNG34643.1

Penicillium citrinum strain TQLG3-3 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAge 898 898 96% 00 9862% MN396684 1

Penicillium citrinum strain QJF-22 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gen 898 898 97% 0.0 9843% MN319561.1

Penicillium citrinum strain NG12 internal franscribed spacer 1, partial sequence; 5.88 ribosomal RNA gene and intemal franscribed spacer 2 o 898 898  96% 00 98.62% MN272406.1

000000000 o0o0ooooao

Penicillium citrinum isolate Amrita2K18 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spac 898 898 97% 00 9843% MN243683 1

Hinh 3.6. Két qud so sanh trinh tw gen ching M4.1a trén BLAST NCBI
Xay dung cay di truyén:

M4 .1a
[+ ] P Penicillium citrinum strain CT767 internal transcribed spacer 1, partial sequence; 5.85 ribosor
Q@ P Penicillium sp. strain SCAU156 internal transcribed spacer 1, partial sequ

I ) 2 Penicillium citrinum 19MBa-C1-1 gene
)

| 0.001 | " 2 Penicillium sp. isolate Z-Y-58 internal t

? Penicillium eitrinum strain TQLG3-3 small subunit ribosomal RN,

Hinh 3.7: So do cay di truyén cua chung M4.1a

Két qua xay dung cay tién hda, xac dinh loai cho thay chiung M4.1a c6
quan hé gan giii v4i loai Penicillium citrinum voi muac d6 twong dong 1a 98,82%.

Nam 2016, Muthuraj Sangareswari Nagajothi va cac cong su da phan 1ap
gd Tram huong trong twy nhién, thay su hién dién cua cac chung nam

Aspergillus, Lasiodiploidia, Chaetomium, Fusarium va Penicillium[11].
Vay, chiing M4.1a thugc chi Penicillium.
3.2.2.2. Chang ném M4.3
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Két qua giai trinh tu gen chung nim M4.3, véi 515 nucleotid c6 trinh ty
du6i day:
GGGGGTTTTAACTCCCACCCATGTGGACTTACCTTTTGTTGCCTCGGC
AGAAGTTATAGGTCTTCTTATAGCTGCTGCCGGTGGACCATTAAACT
CTTGTTATTTTATGTAATCTGAGCGTCTTATTTTAATAAGTCAAAACT
TTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGA
AATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATC
TTTGAACGCACATTGCGCCCATTAGTATTCTAGTGGGCATGCCTGTTC
GAGCGTCATTTCAACCCTTAAGCCTAGCTTAGTGTTGGGAATCTACTT
CTTTATAGTTGTAGTTCCTGAAATACAACGGCGGATTTGTAGTATCCT
CTGAGCGTAGTAATTTTTTTCTCGCTTTTGTTAGGTGCTATAACTCCC
AGCCGCTAAACCCCCAATTTTTTGTGGTTGACCTCGGATCAGGTAGG
AATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA

Sequences producing significant alignments Download Manage Columns *  Show @
selectall 100 sequences selected GenBank Graphics Distance tree of results
Description Max | Totel | Query E per. Accession

Score Score Cover value Ident

Pestalotiopsis sp. $148/2013 internal transcribed spacer 1, partial sequence; 5.88 ribosomal RNA gene and internal transcribed spacer 2 com 935 935 100% 00 9942% KMO0418951

Pestalotiopsis microspora strain IRNHM-PS1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcriber 933 933 99% 0.0 99.42% KU720061.1

Pestalotiopsis sp. DBT119/2013 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, ¢ 928 928 99% 00 9922% KM0416901

Pestalotiopsis sp. strain MCH036 internal transcribed spacer 1, partial sequence; 5 88 ribosomal RNA gene and internal transcribed spacer 2, 926 926 99% 0.0 99.41% MT102584.1

Pestalotiopsis sp. strain MCHO14 interal transcribed spacer 1, partial sequence; 5 83 ribosomal RNA gene and internal transcribed spacer 2, 926 926 99% 0.0 99.22% MT102573.1

Pestalotiopsis sp. $120/2013 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, com 926 926  99% 00 9941% KM041694 1

Pestalotiopsis sp. strain MCHO040 internal transeribed spacer 1, partial sequence; 5.88 ribosomal RNA gene and internal transcribed spacer 2, 924 924 100% 0.0 99.03% MT102586.1

924 99% 0.0 9922% MT102567.1

Pestalotiopsis mangiferae isolate PM small subunit ribosomal RNA gene, partial sequence; internal transeribed spacer 1, 5.8S ribosomal RNA(« 924 924 98% 0.0 99.61% MN838956.1

Neopestalotiopsis sp. isolate FX24 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAge 924 924  98% 0.0 99.61% MK026896.1

Neopestalotiopsis sp_isolate FX12 small subunit ribosomal RNA gene, partial sequence:; internal franscribed spacer 1, 58S ribosomal RNAgel 924 924 98% 0.0 9961% MK026889.1

Pestalotiopsis sp. IDEA_FITOPAT_D102 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spi 924 924 98% 00 9961% KU377508 1

Fungal endophyte isolate 6314 internal transcribed spacer 1, partial sequence; 5 8S ribosomal RNA gene and internal transcribed spacer 2, ca 924 924 98% 00 9961% KR0163791

Pestalotiopsis mangiferae strain BPC88 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, ¢ 924 924 98% 00 9961% KM510410.1

Fungal endophyte culture-collection STRIICBG-Panama:TK1524 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.4 924 924 98% 0.0 ©99.61% KF4363831
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Pestalotiopsis sp. DBT137/2013b internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, 924 924 99% 00 9922% KMO041693 1

Hinh 3.8: Két qud so sanh trinh t gen chiing M4.3 trén BLAST NCBI
Xay dung cay di truyén:

~  — “Pestalotiopsis sp. strain MCHO17 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA

Q@ *Neopestalotiopsis sp. isolate Neka 29-1 small subunit ribosomal RNA gene, partial sequence; internal
—— 'Pestalotiopsis sp. S149/2013 internal transcribed space
*Neopestalotiopsis clavispora isolate S3.4 internal transcribed spacer 1, partiz

0.001 dM4.3
I | Q

' Pestalotiopsis sp.
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Hinh 3.9: So dé cay di truyén cua ching M4.3

Két qua xay dung cay tién hoa, xac dinh loai cho thiy chung M4.3 ¢6 quan
hé gan giii v4i Pestalotiopsis sp. voi muic d6 twong dong 1a 99,42%.

Nutan Kaushik va cong sy dd phan 1ap duoc cong dong nam va vi khuan
cu trl bén trong than cay A. malaccensis va dat lach, cac mau duoc thu thap tir 21
dia diém khac nhau cua bang Assam & Pong Bic An Do. Chi Pestalotiopsis
va Penicillium rét thich hop dé kich thich san xuat gd tram hwong nhanh chdng
trong vong 3 thang sau thoi gian nhiém bénh [12].

Vay, chiing M4.3 thuéc chi Pestalotiopsis
3.2.2.3. Chiing ném M4.5a

Két qua giai trinh tu gen ching nAm M4.5a, vé6i 571 nucleotid ¢6 trinh tu
dudi day:
CGGAGCATAGTCATTCGATCGAGCCTCCACCCGTGTATACCGTACCT
TGTTGCTTCGGCGGGCCCGCGGCGAAGCGTAGCTAAACCAAGCTTTT
TATCCACAGTCCCAAGGGTTTTATTATTGAATAGTCAAACTTTCACTG
TCTGTCTTTTGTTTCTCGCGTCCATTTGTAACGCAGCCAGATAAAACT
TTTAACATGGATTGCCTAGATTCCGGAATCATTGAATATTTGAACGA
AATTTGATAATTTTGGTATTTTGCAGAATTCGCTGGATTGAGCGTCCT
TTCACCCTCAATCCCCCCCCTTGGTATTCGGGGGATACGCCAGGTCCG
ATCGTCATAGTTTCCCTTAAGAACGTATTGTGTGTGGGTTAGGCTTCC
CCCCGGGGCCGATTTTGATAGTGGGCGCCACAACTGATTCCGTACCT
TGGACGTATGGTCCTGTACCACCCGCCCTTGTACTCCAGCCTGGCGCT
GGCCGAAGCAAAAAAGCAACCAACTGTTTCTCCAGGTTGACCTCGGA
TCAGGAAGGGATACCCGCTGAACTTAAGCATATCATTAACGGGGAG
GA
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Sequences producing significant alignments Download ™ Manage Columns ~  Show (2]
selectall 100sequences selected GenBank Graphics Distance tree of results
Description 53 || Tt ||(@lrgy = R Accession

Score Score Cover value Ident
Aspergillus subramanianii strain AsH47701 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 182 266  85% 2e-41 74.72% MK952340.1

Aspergillus sclerotiorum strain AsH4602 internal transcribed spacer 1, partial sequence; 5 8S ribosomal RNA gene and internal transcribed sp - 182 266 85% 2e-41 74.72% MK952335.1

Aspergillus sp. CLMG-2020b culture FRR:6049 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcr 176 260  85% 1e-39 74.49% MT179307 1

Aspergillus subramanianii strain 1901NT-1.40.2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transer 176~ 176 76% 1€-39 74.49% MN5773091

Microascus sp. strain M.H47Z02 internal franscribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, 176 260 83% 1e-39 74.65% MK952341.1

Aspergillus subramanianii strain AsH46S01 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemnal transcribed 176 260  85% 1e-39 74.49% MK952336.1

Aspergillus sclerotiorum isolate PJM2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spac 176 260  85% 1e-39 74.49% MK762556 1

Aspergillus sp. strain Bdf-5 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, anc 176 260 85% 1e-39 74.49% MH681595.1

Aspergillus sclerotiorum strain SCAU092 internal transcribed spacer 1, partial sequence; 5 88 ribosomal RNA gene and internal transcribed s; 176 260~ 85% 1e-39 74.49% MF061754.1

Aspergillus subramanianii NRRL 6161 ITS region; from TYPE material 176 260 85% 1e-39 74.49% NR_1353851

Aspergillus subramanianii strain DTO:266-15 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAg 176 260 85% 1e-39 74.49% KP329839.1

Aspergillus subramanianii strain DTO:129-G4 188S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8 ribosomal RNA( 176 260  85% 1e-39 74.49% KP329626.1

Aspergillus subramanianii strain DTO:129-E6 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA¢ 176 260 85% 1e-39 74.49% KP329614.1

Aspergillus sp. LH5 1883 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcri 176 260  85% 1e-39 74.49% HQ832844 1

Aspergillus sclerotiorum strain SCSGAF0124 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA¢ 176 260 85% 1e-39 74.49% JNB851035.1

Aspergillus sclerotiorum strain SCSGAF0053 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5 88 ribosomal RNA¢ 176 260 85% 1e-39 74.49% JNG51004.1

Aspergillus sclerotiorum strain SCSGAF0034 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 58S ribosomal RNA¢ 176 260  85% 1e-39 74.49% JNB50994.1

Aspergillus sp_FppMV22 internal transcribed spacer 1, partial sequence; 5 8S ribosomal RNA gene and internal transcribed spacer 2, comple 176 260 85% 1e-39 74.49% HQG647311.1

o000 000000000000000

Aspergillus subramanianii isolate NRRL 5170 internal transcribed spacer 1, 5 8S ribosomal RNA gene, and internal transcribed spacer 2, com, 176 260 85% 1e-39 74.49% EF661402.1

Aspergillus sp. CCF 3110 188 rRNA gene (partial), ITS1, 5.85 rRNA gene, ITS2 and 28S rRNA gene (partial), culture collection CCFSCZE>3" 176 260 85% 1e-39 74.49% FR733828.1 I
|

Hinh 3.10: Két qua so sanh trinh t gen chiing M4.5a trén BLAST NCBI
Xay dung cay di truyeén:

N N @M4.5a
+ Aspergillus sclerotiorum strain DTO:129-F5 1
@ ¥ Aspergillus subramanianii strain 1901

Q@
Y @ Aspergillus subramanianii isolate NRR]

|“2—| » Aspergillus subramanianii strain AsH47Zi

@ Aspergillus sulphureus isolate Asp-1124 inte

Hinh 3.11: So do cay di truyén cia chiing M4.5a

Két qua xay dung cay tién hoa, xac dinh loai cho thay chung M4.5a c6 muc
d6 tuong dong vai loai Aspergillus subramanianii véi mic do tuong dong 1a
74,72%.

Tian et al. (2013) da bao cao su hién dién cua cac loai Phomopsis,
Botryosphaeria, Aspergillus va Colletotrichs trong cay Aquilaria bi thuong [13]

Vay, ching M4.5a thugc chi Aspergillus.
3.2.2.4. Chiing ndm M4.7

Két qua giai trinh tu gen chung nAm M4.7, véi 596 nucleotid ¢ trinh ty
du6i day:
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CATAGGCCGACCTCCACCCTTTGTTTACTAGACCTCAGTTGCTTCGGC
AGGTCCGTCTTAATAGAACGCTGGAGGACCGCTCAATGCGGGCGTTG
CCTCTGGCCAGTGTCTGCCGATAGCCTAATCTCCTAACTCTGGATCAA
TCATGATTTACAATGTCTAAGTGATTTTATTCAATTAAAAGCAAAAA
CTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGC
GAAATGCGATAAGTAATGCGAATTGCAGAATTCCAGTGAGTCATCGA
ATCTTTGAACGCACATTGCGCCCTTTGGTATTCCGAAGGGCATGCCTG
TTCGAGCGTCATTATCACCCCCTCAAGCCCCTGTGCTTGGTGTTGGAC
GGCTTGGTGGAGCAAGTTCACACTTTCCACCCCTCCTAAAGACAATG
ACGGCGGCCTGCGGAACCCCCGGTACACTGAGCTTCTTAACTGAGCA
CGTATCGGATGAAGGGTGCCCGGGACCCGGTCTTCTCCCTCACGGGA
ACACTTTTTTTCTAAGGTTGACCTCGGATCAGGTAGGAATACGCGCT
GAACTTAAGCATATCAATAAGCGGAGGA

|
Sequences producing significant alignments Download Manage Columns ~  Show (7}
select all 100 sequences selected GenBank Graphics Distance tree of results
Description Mex | Total | Query = per Accession

Score Score Cover value Ident
Fonsecaea monophora strain CGMHD 0145 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA g 1062 1062  99% 00 9883% KY432476 1

Fonsecaea monophora strain CMCCf D6h 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gen 1062 1062  99% 00 9883% FEJ505996 1

Fonsecaea monophora genes for 185 rRNA, ITS1, 5.85 rRNA, ITS2, 285 rRNA, partial and complete sequence, strain: IFM 58108 1062 1062 99% 00 9883% AB5664201

Fonsecaea monophora strain PWQ2244 isolate ISHAM-ITS_ID MITS1783 188 ribosomal RNA gene, partial sequence; internal transcribed sp 1055 1055 98% 00 9882% KP1321971

Fonsecaea pedrosai strain D6E internal transcribed spacer 1, partial sequence; 5 88 ribosomal RNA gene and internal transcribed spacer 2, ¢ 1053 1053  99% 0.0 9850% MHO010950.1

Fonsecaea monophora strain CGMHD 0013 18S ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5 88 ribosomal RNA g 1046 1046 99% 0.0 98.33% KY432473.1

Fonsecaea monophora genomic DNA sequence contains 188 rRNAgene, ITS1, 5.8S rRNA gene, ITS2, 28S rRNA gene, strain Kw-In-8252-1: 1046 1046  99% 00 9833% LN6266521

Fonsecaea monophora strain SUMS0013 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gent 1044 1044 99% 00 9833% EF5137601

Fonsecaea monophora strain SUMS0012 188 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene 1044 1044 99% 00 9833% EF5137591

Fonsecaea monophora strain CBS 129967 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosoma 1042 1042 97% 00 9881% MH8654951

Fonsecaea pedrosoi strain D60 internal transcribed spacer 1, partial sequence; 5 8S ribosomal RNA gene and internal transcribed spacer 2, ¢ 1042 1042 97% 00 9881% MH010948 1

Fonsecaea monophora strain 35641 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA; 1040 1040  99% 00 98.16% MH3820701

Fonsecaea monophora strain 69704 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA( 1040 1040  99% 0.0 98.16% MH382069.1

Fonsecaea monophora strain 43456 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA( 1040 1040  99% 0.0 98.16% MH382068.1

Fonsecaea monophora strain 74 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgen 1040 1040 99% 0.0  98.16% MH382067.1

Fonsecaea monophora strain 49 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgenn 1040 1040 99% 00 98.16% MH3820661

Fonsecaea monophora strain 46422 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA; 1040 1040 99% 00 98.16% MH3820651

Fonsecaea monophora strain AR4 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAge 1040 1040  99% 00 98.16% MH382064 1

Fonsecaea monophora strain 44327 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA; 1040 1040  99% 00 98.16% MH3820631

Fonsecaea monophora strain 181V small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA ge 1040 1040 99% 00 98.16% MH3820621

1000000000000 0000000
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Hinh 3.12: Két qua so sanh trinh t gen ching M4.7 trén BLAST NCBI
Xay dung cay di truyén:
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Fonsecaea nubica strain CGMHD 0745 185 ribosomal RNA gene, partial sequence; internal
Fonsecaea monophora strain 35641 ¢
Fonsecaea monophora s

@*M4.7

| 0.002 | ? Fonsecaea monophora strain CGMHD 0145 185 nbosomal RNA gene, p

Fonsecaea pedrosol strain D6E internal transeribed spacer 1, partial sequi

Hinh 3.13: So do cay di truyén cia ching M4.7

Két qua xay dung cay tién hoa, xac dinh lodi cho thdy chung M4.7 c¢6 quan
hé gan giii v6i lodi Fonsecaea monophora véi mire do twong dong 1a 98,83%.

Sakon Monggoot (2016) va cac cong su da phan 1ap dugc ba muoi ba ching
nam noi sinh va tiép tuc dugc xac dinh & cip d6 gen dua trén cac diac diém hinh
thai. Trong do, ching nim Fonsecaea c6 kha niang kich thich tao trAm huwong va
cho ra san pham cé chat luong cao [14].

Vay, chiing M4.7 thugc chi Fonsecaea.
3.2.2.5. Chiing ném M4.13

Két qua giai trinh tu gen chung ndm M4.13, vé&i 559 nucleotid ¢6 trinh tu
dudi day:

GCGGGGGGGTAGGGACCTCTGGGTCCACCTCCCACCCGTGTTT
ATTTTACCTTGTTGCTTCGGCGGGCCCGCCTTAATGGCCGCCAAGGG
GGCTTACGCCCCCGGGCCCGCGCCCGCCGAATACACCCTCGAACTCT
GTCTGAAGATTGAAGTCTGAGTGAAAATATAAATTATTTAAAACTTT
CAACAACGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAA
TGCGATACGTAATGTGAATTGCAAATTCAGTGAATCATCGAGTCTTT
GAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGA
GCGTCATTGCTGCCCTCAAGCCCGGCTTGTGTGTTGGGLCCCCGTCCCC
CGATCTCCGGGGGACGGGCCCGAAAGGCAGLCGGLGGLALCCGLaTCC
GGTCCTCGAGCGTATGGGGCTTTGTCACCCGCTCTGTAGGCCCGGCC
GGCGCTTGCCGATCAACCCAAATTTTTATCCAGGTTGACCTCGGATC
AGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA
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Sequences producing significant alignments Download ™~

[ J selectall 0sequences selected

OO0 ooooo

Penicillium crustosum sfrain DQ-30 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer

Penicillium crustosum isolate RT25 internal franscribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemal transcribed spacer

Fungal sp_strain A232D internal transcribed spacer 1, partial sequence; 5 88 ribosomal RNA gene and internal transcribed spacer 2, complete

Penicillium crustosum strain NW-39 internal transcribed spacer 1, partial sequence; 585 ribosomal RNA gene and internal transcribed spacer

Penicillium commune strain 2 5.4 5 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5 8S ribosomal RNA gene, and

Penicillium sp_ isolate PKp1 internal franscribed spacer 1, partial sequence; 5.88 ribosomal RNA gene and internal transcribed spacer 2, comy

Penicillium crustosum isolate F36-03 intemnal transcribed spacer 1, partial sequence; 58S ribosomal RNA gene and internal transcribed space

Penicillium crustosum isolate F33-02 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 585 ribosomal RNA gene, an

Penicillium crustosum genomic DNA sequence contains ITS1, 5.8S rRNA gene, 1TS2, 28S rRNA gene, strain DI16-101

Penicillium crustosum genomic DNA sequence contains ITS1, 5 83 rRNA gene, ITS2, 288 rRNA gene, strain DI16-98

Penicillium crustosum strain HEf3 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2

Penicillium sp AQG11 18S ribosomal RNA gene, partial sequence; internal franscribed spacer 1 and 5 8S ribosomal RNA gene, complete seq

Description Wi | 1] | @y = rEp Accession
Score Score Cover value Ident

992 992  98% 0.0 99.10% KY0227551
983 983 97% 0.0 99.27% MGI75627.1
ene, uence pacer 1 981 931 98% 0.0 98.91% MK5781851
ene, | uence pacer 1, 981 981  98% 0.0 98.91% MHS879835.1

981 981 98% 0.0 9891% KU837789.1
981 981 97% 0.0 99.26% MG596635.1
ene, uence pacer 1 c 981 981 98% 00 98.91% MGO09431.1

981 981 98% 0.0 98.91% KX674626.1

981 981 98% 0.0 9891% KX2807771

ene, uence vacer 1 981 931 98% 0.0 98.91% KY1743251

pacer 1, | uence pacer 2, 981 981 98% 0.0 98.91% KU847869.1
981 981  98% 0.0 9891% KX6843851

981 981  98% 0.0 9891% KX6843751

981 981  98% 0.0 9891% LT558923 1

981 981  98% 0.0 98.91% LT558920.1

981 981  98% 0.0 9891% KR4256481

pacer 1, partial sequence; 5.85 ribosomal RNA gene, complete sequence; 981 981  97% 0.0 99.09% KT876719.1
pacer 1, partial sequence; 5 88 ribosomal RNA gene, complete sequence 981 981 97% 0.0 99.26% KT876714.1
981 1110 98% 0.0 9891% KP857656.1
981 981  98% 0.0 9891% KM457630 1

Penicillium crustosum internal transcribed spacer 1, partial sequence; 58S ribosomal RNA gene and intemal transcribed spacer 2, complete s

Manage Columns

Show

Hinh 3.14: Két qud so sanh trinh t gen ching M4.13 trén BLAST NCBI

Xay dung cay di truyén:

aM4.13

I 0.0009 |

9 Penicillium crustosum strain DQ-30 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcri

|_ > -

' Penicillium expansum isolate ASP-1 small subunit ribosomal RNA gene, partial sequence;
r “@Penicillium commune voucher Pen 02 small subun
|

“Penicillium crustosum 1solate C2-27 internal transcribed spacer 1, partial sequence; 5.85 i

» Penicillium crustosum isolate Al-3 internal transcribed spacer |, partial sequence; 5.8S ribosomal RNA gene,

Hinh 3.15: So do cay di truyén cia ching M4.13

Két qua xay dung cay tién hoa, xac dinh loai cho thay chung M4.13 cd quan
hé gan giii v4i loai Penicillium crustosumvai mic do tuong dong 1a 99,1%.

Nhiéu nha khoa hoc da phan 1ap duoc mot s6 endophytes tir cay tram huong
(Chhipa et al., 2017). Chi ¢6 31% vi khuan va 23% nam cho thay kha ning san
xuat Agarospirol bang phuong phap 1ay nhiém nhan tao. Vi khuan Pantoea phan
tan va nam Penicillium polonicum cho thay san lugng cao nhit so véi cac chang

phan lap khac [13].

Vay, chiing M4.13 thugc chi Penicillium.

44


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5507295/#B12

Nhu vay, két qua xac dinh loai bang sinh hoc phan tir cho két qua dugc tong

hop ¢ bang 3.2 dudi day.

Bdng 3.2: Két qud xdc dinh lodi bang sinh hgc phan ti ciia cac chiing nagm

Ky hiéu | Quan hé gan gii véi Mirc dd L
STT .. X Ket luan
ching loai twong dong
- . M4.1a thudc chi
1 M4.1a | Penicillium citrinum 98,82% o
Penicillium
. M4.3 thuoc chi
2 M4.3 | Pestalotiopsis sp. 99,42% .
Pestalotiopsis
Aspergillus M4.5 thudc chi
3 M4.5a o 74,72% _
subramanianii Aspergillus
M4.7 thudc chi
4 M4.7 | Fonsecaea monophora 98,83%
Fonsecaea
- M4.13 thuoc chi
5 M4.13 | Penicillium crustosum 99,1% o
Penicillium

3.3 Két qua thir nghiém ché pham vi sinh kich thich tao trim hwong trén

cay D6 bau

Sau khi cay ché pham vi sinh vao cac cay D6 bau 03 thang, ching toi thuc
hién viéc danh gia két qua thir nghiém ché pham vi sinh xem cac ché pham vi sinh
d6 c6 kha ning kich thich tao tram huong cho cac cdy Do bau thir nghiém hay

khong?

Tién hanh duc sau vao cac 16p gd & trong, quan sat mau sac vét tao tram va
dién tich vét tram tao duoc. LAy mot manh gb tai vét tao tram va dot dé danh gia
mui thom sau khi d6t mau gd. Viéc danh gia mui tram dugc thuc hién boi chuyén
gia thuoc Cong ty Co phan Trdc 1am Quan Tué - mot don vi chuyén san xuat va
kinh doanh cac san pham tir trim huong ¢ Viét Nam. Két qua thu duoc & bang
3.3 dudi day:
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Bdng 3.3: Két qud thiz nghiém ché pham vi sinh kich thich tgo trim hwong
trén cay D6 bau

Céng
thiec ché
pham

Hinh anh

bC

G5

Khéng thdy hinh
thanh trAm huong.

Xuét hién mau nau
dam quanh vét khoan
va lan dai xuéng dudi
khoang 15 cm.

Thom ngat

mui tram
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Xuat hién mau nau | Thom ngat
dam quanh vét khoan | mui tram
va lan rong khoang

0,5-1,2cm.

G8
Xuat hién mau ndu | Thom ngat
dam quanh vét khoan | mai tram
va lan rong khoang
0,2-0,7cm

G7

‘»

Nhu vay dua vao bang sb liéu va quan sat hinh anh vi tri dugc thtr nghiém
trén cay D6 bau ta két luan duoc rang: nhitng chung nim cong sinh da phan 1ap
dugc déu cd kha ning tao tram trén cay Tram huong. Cac mau gd duoc lay tir cac
vi tri thar nghiém lay nhiém nam trén cay D6 bau ngoai ty nhién khi d6t déu cho
mui thom ctia Tram huong. Trong d6 cong thic G5 cho két qua tao tram tét nhat
trong cac cong thuc nghién cau.

Mot nghién ctiu truée day vé Aquilaria malaccensis dugc Chong et al.
(2015) thar nghiém cho thay gd hwong tram hinh thanh trong than cay 18 thang
sau khi cdy nam. Pojanagaroon va Kaewrak (2005) da két luan rang vét thuong
co hoc gay ra tao tram huong da bat dau trong cay Aquilaria crassma 4 tudi [3].
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KET LUAN, TON TAI VA KIEN NGHI
1. Két luan

T mau gd cay D6 bau da co tram tu nhién thu thap tai Khanh Hoa d tién
hanh phan lap va dinh danh duoc 5 ching nam ¢ quan hé gan giii véi cac chi
Penicillium, Pestalotiopsis, Aspergillus, Fonsecaea.

Dua trén cac dic diém vé hinh thai va mau sac hé soi ciing nhu bao tir cia
5 chung ndm quan sat duoc trén kinh hién vi, ¢d thé dinh danh so b chiung M4.1a
va M4.13 thugc chi Penicillium, chung nAm M4.3 thudc chi Pestalotiopsis, chung
nam M4.5a thudc chi Aspergillus va chung nam M4.7 thudc chi Fonsecaea. Ca 5
chung nam da duoc dinh danh bang phuong phap phan tich trinh tu ving gen ITS.
Can ctr vao két qua so sanh trén ngan hang GenBank két luan ching nim M4.1a
va M4.13 thugc chi Penicillium, chung nAm M4.3 thugc chi Pestalotiopsis, chung
nam M4.5a thudc chi Aspergillus va chiing nam M4.7 thudc chi Fonsecaea.

Két qua nghién cau kha nang kich thich tao Tram hwong trén cdy D6 bau
cua cac chiung nam phan lap duoc déu cho két qua 1a cac ving gd bién doi mau tir
vang dam dén nau den. Khi d6t phan gd bién d6i mau nay thi thiy c6 mui thom
dic trung ctia Tram huong. Ngoai ra quanh ving gd bién d6i mau con co cé4c chi
c6 mau nau den chay doc theo s& go cta than cdy va in sau vao than.

2. Ton tai

Do thoi gian thue hién con han ché nén chua thé thir nghiém ché pham vi
sinh trén nhiéu ciy D6 bau va chua danh gia duoc kha niang kich thich tao tram
cua ché pham vi sinh trén cay D6 bau trong thoi gian dai hon.

3. Kién nghi

Tiép tuc nghién cau tao ché pham vi sinh ¢6 kha ning kich thich tao tram

huong trén cdy D6 bau.

Tiép tuc danh gia kha ning kich thich tao tram ctia ché pham vi sinh trén
cay D6 bau trong thoi gian dai hon.
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