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garwood is a highly valued natural resource

widely used in traditional medicine, cosmetics,
and fragrances. However, its availability in the wild
is rapidly declining due to overexploitation. This
study explores the application of biotechnological
techniques to induce agarwood formation in Aquilaria
spp, combined with economic modeling to optimize
the production process. The results demonstrate that
microbial induction using endophytic Fusarium fungi
and enzymatic mixtures significantly reduces the time
required for resin formation. Additionally, a cost—
benefit analysis model indicates high commercial
viability when scaled to industrial levels. Field data
were collected from Aquilaria crassna plantations
across Khanh Hoa, Binh Phuoc, and Ba Ria—Vung
Tau provinces. Performance metrics such as induction
time, resin yield, concentrations of key bioactive
compounds (e.g., p-agarofuran, agarospirol) and
essential oil productivity were analyzed. Economic
analysis revealed a return on investment (ROI)
ranging from 150% to 220% within three years. The
biological method showed an 88.9% induction rate,
essential oil yield of >0.28-0.31%, agarwood-specific
extract (ASE) of ~14.8%, and p-agarofuran content
of ~4.5%. This study confirms the feasibility of using
biotechnology for rapid and high-quality agarwood
production in Vietnam. Integrating economic modeling
enables investment planning and supports strategies
for sustainable and scalable commercialization.

Keywords: Microbial biotechnology; Aquilaria
crassna; Agarwood; Essential oil; Economic aspect;
Investment; Return on Investment (ROI).

1. Bit van dé

huéng di méi trong thwong mai hoa phé pham tr::fmg

Tram huong, 1a phan gb chira tinh dau dugc hinh
thanh trong cay do bau (Aquilaria crassna Pierre ex
Lecomte), thuc}c hQ,Trﬁm (Thymelaeaceae). Khi bi
tdc dong boi cac yeu to nhu nam, vi khuan, hodc
cac chan thuong co hoc, qua trinh nay tao ra mot
phan u’ng sinh hoa, khién cay tlet ra nhua thom dé
bao vé va dan dan hlnh thanh tram. TrAm huong la
mot san pharn duoc hinh thanh khi ciy dé bau bi ton
thuong va nhiém vi sinh vat, trai qua qua trinh tich
tu tinh diu va polymer hoa tao nén cac hop chét co
mui thom dic trung. Tuy nhién, thoi gian tao tram
trong tu nhién thuong kéo dai 10 - 20 nam. Trong
khi nhu cau thi truorng ngay cang tang, can thiét co
c4c gidi phap cong nghé dé tao trAm chu dong va
tiét kiém chi phi. Cung véi do, danh gia kinh té hoc
sdn xuét 1a diéu quan trong nhim dam bdo hi¢u qua
dau tu trong linh vuc trdm huong. Viéc két hop glu:a
cong nghé sinh hoc va tinh todn kinh té c6 thé mo ra

Volume 1, Issue 2

bén virng. Tram huong (agarwood) rat quy gia cd vé
kinh t& (my pham, huong liéu, duoc an) va dugc ly.
Nhu cau thj truong toan cau hién dat 6 - 8 ty USD/
nam, voi gid go hang cao tir 6.000 - 10.000 USD/
kg, tinh dau co thé 1én téi 30.000 USD/kg. Viét
Nam hi¢n c6 khoang hon 10.000 ha trong Aquilaria
crassna va san luong gia tang nho phuong phéap sinh
hoc do céc cong ty nhu Biological Agarwood Group
ap dung két hop perforatlon va inoculation nam/sinh
vat ty 1¢ thanh cong cao. D¢ thyc hién voi myc tiéu:
Panh gia hiéu qua duoc ly va hiéu qua kinh té khi 4 ap
dung phuong phap cong nghé sinh hoc tai Viét Nam
va so sanh theo vung, quy mo va kich ban dau tu.

2. Téng quan nghién ctru

Trim huo‘ng, la phan g0 chira tinh dau duoc hinh
thanh trong cdy do bau khi bi tac dong boi cac yéu
t6 nhu nim, vi khuin, hodc cac chin thuong co hoc.
Qua trinh nay tao ra mot phan Gng sinh hoa, khién
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cay tiét‘ra nhya thom dé bao vé va dan dan hinh
thanh tram huong.

_Téc dung dugc hoc clia tram huong da dugc biét
dén 1a str dung trong y hoc co truyén véi nhiéu cong
dung: (i) Gidm dau, chong viém: Tram huong c6
kha nang giam dau, chong viém, gitip giam cac triéu
chung cta cdc bénh viém khép, dau nhirc xuwong
khop; (ii) bicu hoa ti€u hoa: Tram huo‘ng giap cai
thién cac chirc nang tiéu hoa, giam cac triéu chung
nhu day hoi, kho tiéu, tdo bon; (iii) An than giam
cang thang Tram huong co tac dung an than, giup
giam cang thang, lo au, cdi thién chat lu’orng giac
ngu; (iv) HO tro dieu tri cac bénh vé tim mach: Céac
nghién ctru cho thay, tram huong cd thé giup giam
cholesterol xau, on dinh huyét p, hd trg diéu tri cc
bénh vé tim mach; (V) Uc ché t€ bao ung thu: Mot
s0 nghién ctru cho thay, tram huong c6 kha ning trc
ché su phat trién cua té bao ung thu va ngan chdn sy
hinh thanh mach mau trong khoi u.

Mic du tram huong c6 nhiéu tac dung t6t, dam
bao sur dung tram huong hop 1y, an toan va hieu qua
tot, viéc str dung can c6 sy huéng dan ctia chuyén
gia y t¢, dac biét 1a khi sir dung v6i myc dich chira
bénh can c6 sy huong dan cua bac si, dugc si chuyén
nganh.

3. Vit liéu

Ving nghién ctru va mau thuc dia: Ving khéo
sat tai: Khanh Hoa, Binh Phuéc va Phi Quoc (Kién
Giang) Moi ving: 300 cay Aquilaria crassna tuoi tir
5 - 8 ndm dugc xu ly cam ung sinh hoc, so voi nhém
d6i chimg khong xr 1y.

4. Phwong phap nghién ctu
4.1. Phwong phdp tao tram

C6 ba phuong phép chinh dé tao tram hwong: (i)
Tao tram bang phuong phap vat ly: Str dung cac tac
dong co hoc nhu khoan, duc, hodc dong dinh vao
than cay dé tao vet thuong, kich thich cay tiét nhua
tao tram; (ii) Tao tram bang phyong phap héa hoc:
St dung cac hoa chat ¢ gy ton thuong cho cay,
thuc day qua trinh tao tram. Tuy nhién, phuong phap
nay c6 the d¢ lai du luong hoa chat doc hai; (111) Tao
trim bang phuong phap sinh hoc: Str dgng cac loai
nam, vi khuan hodc cac chat hitu co dé kich thich
cay tao tram. Pay la phuong phap duoc danh gia cao
vi tinh an toan va than thién véi moi truong.

4.2. Phwong phdp cong nghé sinh hoc tao tram

Chung vi sinh vat cam Gng da sir dung cac dong
Fusarium, Aspergillus va Penicillium da dugc chon
loc. St dung chung Fusarium solani ndi sinh da
duorc chimg minh hi¢u qua cao [S1. Gay ton thuong
bang cach khoan co hoc va tiém hdn hop vi sinh
vat + enzyme xtic tic (cellulase, laccase). Két hop
khoan 10 co hoc va tiém hon hgp té bao nam +
enzyme (1accase cellulase) theo ty 1¢ chun. Sau
do, theo doi tao tram bang cach quan sat thay doi
mau siac, mui huong va phan tich GC-MS d¢ xac
dinh hop chat thom (agarospirol, benzyl acetone...).

Theo doi trong 12 thang: do ty & cay phan ing thanh
cong, thu mau go dé phan tich GC-MS ham lugng B
agarofuran, agarospirol, dihydrokaranon.

4.3. Phwong phdp tinh todn kinh té

Phan tich chi phi - lgi ich (Cost-Benefit Analysis
- CBA) bao gom: Chi phi vét tu, nhan cong, thoi
gian dau tu; Gia tri thu hoi du kién sau thu hoach;
Mo phéng 3 kich ban 1a quy mo nhd, vira va 16n.
Phan tich kinh té: Thu thap chi phi dau tu (vat tu,
lao dong, k¥ thuat xtr 1y), doanh thu du kién theo
muc gia thi truong hién tai; Quy mo: quy mé pilot
(30 ha), quy m6 vung (100 ha), quy mé cong nghiép
(500 ha). Tinh ty suat loi nhuan trén dau tu, ROI
(Return on Investment), thoi gian hoan von va 1gi
nhuan rong sau 3 - 5 nam [6 - 10].

5. Két qua nghién ciru

5.1. M ti cic dic diém sinh hoc cdy dé bau

Cay do bau c6 kha nang sinh ra tram huong. Trim
huong sinh ra tir cdy do bau la do: “Sy bién do6i phan
tir cia gd dudi anh hudng ctia mot loai bénh gay
ra” (Cay thube Campuchia, Viét Nam, Lao - Alfred
Pe’telot, 1954). G cay dé bau co cdu tao dic biét 1a
hién tugng libe xen giita cic thd gd, co thé dan chat
nuoi cay tu day, nho d6 nén du vo bi boc sach ma
cay khong chét. Co thé day la mot trong nhitng diéu
kién tu nhién cho qua trinh hinh thanh tram huong
trén cay do bau.

Trong thién nhién thuong bat dau tir nhimg tc
dong nao do, gay ra cac ton thuong nhat dinh trén
cay, khi d6 moét loai khang sinh trong than cay duoc
“huy dong” dén noi bi thuong dé bao vay, ngan chin
va chinh sy twong tac d6 1a nhirng diéu kién dé hinh
thanh trdm hwong. Qué trinh ndy diém ra trong ty
nhién hét sirc ngdu nhién va lau dai. Didu nay 1a mot
trong nhiing 1y giai tai sao khong phai cay doé nao
trong rimg tu nhién ciing cho trim va cau ngan ngi:
“Ngam ngai tim trAm” c6 thé bit ngudn tir day.

Theo nhitng ngudi khai thac trdm trude day, do
kinh nghiém, ho tdc dong cd y thiic vao cay do
tim dugc trong ring bang cach khoét trén than ciy
nhiing 16 ¢6 kich thudc khac nhau hodc chit (con goi
12 m& miéng), dé nhiéu ndm sau quay lai khai thac
dugce trAm. Tir xua nguoi ta biét cdy do 6 thién nhién
c6 tram 1a cdy c6 tan 14 ngimg phat trién, chot canh
ngung ra 1oc, mau la tor mau xanh ddm sang mau
xanh vang. Khi tram trong cdy do phat | trién tang lén
vé s6 luong va chit luong thi la chuyen thanh mau
vang, rung nhiéu, vo cdy xuét hién san sii, mot sb
canh bét ddu kho. Tir lac cdy méi nhiém bénh “a
tram” dén khi trAim c6 chét lugng cao phai mat Vai
chuc nam hodac lau hon.

Tram hwong ¢ thién nhién c6 thé hinh thanh bat
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ky noi nao trén cay do, nhung phan nhiéu tap trung
o phan than gan gdc va ré. S6 luong va chat luong
tram huong khai thac ¢ thién nhién phu thudc vao
céc yéu t6 nhu loai va tudi cdy, dat dai, dia hinh, khi
hau thoi tiét, thoi gian nhiém bénh ty tram ... Va ¢
mdi noi, mdi ving trim huwong thu dugc trén nhiing
cdy do “nhiém bénh” khong giéng nhau vé kich cd,
mau séc, trong lugng, thir hang, mui huong.

Tir vét thuong tao ra trén than ciy dé bau tir 8 - 10
nim tudi, ché pham sinh hoc dugc tmyén vao cay.
Sau khoang 5 nam, gidng nhu dbi v6i tram ty nhién,
san pham tram huong tir ché pham sinh hoc dugc
tich tu va hinh thanh.

Khi mang di phan tich, trim huong tir ché phdm
sinh hoc ¢6 mui huong dac trung, khong khac gi mui
thom cua trdim huong ty nhién. Didu dic biét 1a san
pham ndy hoan toan lanh tinh, cac hoa chat trong
trdm hwong rat c6 ich cho stre khoe con nguoi [5].
Ty 1& cay phan tmg tram: 78 - 85 %, so v&i nhom dbi
chung < 5%.

Phén tich su tao tram cac vi sinh vét c6 kha nang
sinh tong hop ra nhleu loai enzyme, phan giai cac
hop chat cau tgo nén te bao gd cua ciy do bau. Do
vily, cAu triic té bao gd viing chic bi phan giai din

tir ngoai thanh vao trong. Dic tinh cta ciy dé bau
1a kha nang sinh tong hop nén cac hop chat tai cac
ving té bao bi ton thuong. “Tao vét thuong trén than
d6 bau va truyén ché phém sinh hoc tai vi tri d6 sé
gitp cho viéc tao tram cua cay hi¢u qua hon”, nhom
nghién ciru san sang chuyén giao ky thuét tao ché
pham sinh hoc cho doanh nghiép dé ing dung két
qua nghién ctru vao thuc tién san xuit. Thoi gian
tao tram: dat cac hop chat dugc ly dang ké sau 6 -
12 thang.

Hién nay, cay tram huong duoc chia thanh hai loai
chinh 13 cdy tu nhién va nhan tao. Cay trAm huong
nhan tao dugc hinh thanh dudi sy tdc dong cla con
ngudi. Thong thudng, nhitng cay dé bau tir 7 - 10
nam tudi s& duoc chon dé tién hanh duc va cdy ghép
cdy. Sau do, s& can thém 5 nam dé cay dé bau tao ra
tram. Twong tu nhu tram tu nhién, tram hwong nhan
tao cling phai trai qua cac qua trinh hinh thanh va
tich tu dé tao nén tram. Ham lugng tinh dau: trung
binh 0,3 % w/w (Pha Quéc), 0,27 % (Khanh Hoa),
tuong tu nhu mau tir MDPI. Thanh phan chinh phan
tich GC-MS: B agarofuran (3 - 6 %), agarospirol
(3 %), neopetasane, dihydrokaranone - trong dong
v6i mau ty nhién chét luong cao.

Hinh 1. L) khoan tao tram huong véi ché pham sinh hoc
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5.2. Khdo sdt cic phwong phdp tao tram hwong

Bang 1.

Tom tit két qua khao sat cac phuong phap tao trim huong khac nhau

Chan tha gia stc;
Sau bénh;

Canh cay gay;

Su xam nhép cua
vi khuan.

dugc tao ra sau do
kich hoat hé théng
phong thu  cua
cy, tir 6 san xuét
nhua.

luong cao;

Khong can canh
tac, trong trot va
gdy cam ung nhan
tao; )

Khong ton kém va
than thién voi moi
truong.

Phwong phap Tac dong vao cay Tac nhén gy Lgi ich, wu (‘Ilem, Han che -
do bau tao tram chit lwong tram Nhuge diém
Tu nhién [7-13] Sam sét danh; Cac vét thuong|Trim huong chét |Niang sudt trim

huong cuc thap,
Khong bén viing
va khong xac dinh
dugc thoi  diém
hinh thanh tram
huong la van dé
ngéu nhién;

Can thoi gian cuc
ky dai dé san xuat
tram huong chat
luong cao;

Can khai thac rong
rdi va bua bai cdy
dai.

Phuong phap Sinh
hoc nhéan tao
[8-16]

Cac ching nim
nhu Melanotus fla-
volivens, Penicilli-
um spp., Phytium
spp., Lasiodiplodis
spp., Botryodyplo-
dis spp., Fusarium

Pua cac vi sinh vat
vao cdy Aquilaria
dé md phong tinh
trang nhiém tn‘mg
bénh Iy cua cay, tir
d6 kich hoat co ché
phong vé cua cay.

Than thién v4i moi
trudng va an toan
khi xur ly;

Co thé chuan bi cac
loai vi khuan voi
chi phi thap va dé
dang tim thay.

Can thoi gian u dai
dé san xuat trAm
huong chéat lugng
cao;

Qua trinh duc 10
ton thoi gian dé
cay vi khuan;

Spp.

Chét luong tram
huong khong dong
nhét tuy thudc vao
loai nam va vi tri
cay.

Bang 1 cho thdy: Nhin chung, cac k¥ thuat thong
thuong nhu bé than cdy, gdy thuong tich bang dao
rya hodc riu, dét - duc - khoan, duc 13, loai bd vo
cdy, d6t dién va dong dinh déu xoay quanh khai
niém co ban la gay thuong tich vat 1y cho cay dé
kich hoat sy hinh thanh trdm huong. Mic du tict
kiém chi ph1 va khong yeu cau nhan sy ¢6 kién thirc
khoa hoc chuyen sau vé tram huong, cac phuong
phap cam tng thong thuong nay thudng tao ra tram
huong v6i chat lugng kém va nang suat khong chac
chan. Hon nira, tram huong chi dugc hinh thanh ¢
vung cay bi thuong, didu nay co nghla la nang sudt
tram, huong c6 mdi trong quan tryc tiép voi mirc do
va so luong thuong tich vat ly gy ra, do do doi hoi
nhicu lao dong hon cho qua trinh nay [7].

Chét cam tmng sinh hoc d& cap dén viéc ap dung
nam, nim men hodc h¢ vi sinh vat ty nhién khac
vao cdy Aquilaria dé tai tao tinh trang bénh 1y cua
ching trong ty nhién. Cic chung nubi cay tinh
khiét Ia tram huong ty nhién dugc phan 14p trong
moi truong duge kiém soat, ¢6 thé ¢ dang ran dugc
nuoi trén moi treong thach trong dia Petri hodc dang

long duoc nudi trong moéi truong canh trong phong
thi nghiém, da duoc chimg minh la tic nhan sinh
hoc hi¢u qua dé thiic day su hinh thanh tram huong
trong cay Aqullarla khoe manh [9 - 13]. Ngoal ra,
cac chung nuoi cay dé cay sinh hoc cung c6 thé
dugc “tron”, chu yéu dugc pha ché boi cac chu so
hitru ca nhan du;a trén nguyén vong cua ho trong viéc
tao ra chung cay va thtr nghiém chung trén cay cua
riéng ho [8 - 10]. Mot wu diém cua viéc sir dung
chung cay sinh hoc 1a than thién v4i moi truong va
nhin chung an toan khi xir ly. Tuy nhién, k¥ thuat
nhu Vay thuong tao ra, chat fugng tram huong cuc
bo va khong dong nhat do su khac biét vé nhom
nam [11]. Do do, co thé can thm glan u dai trude
khi thu hoach de tao ra g0 sam mau hon va chat
luong trim hu(mg t6t hon. Thoi gian u dai nhu vay
cho phép cac vi sinh vat c6 du thoi gian dé sinh soi
va toi da hoa dién tich bé mat duoc dinh cu. Sau
do6, co ché phong V¢ cua cay s€ duoc kich hoat boi
su xam,nhap nhu mot nd luc dé ngdn chan sy xdm
nhap tiép theo cua vat la, do d6 tao ra nhya tram
huong nhu mot rao can [15]. Vai tro cua nam trong
viéc tao ra tram huong nhan tao thuong dugc kham
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pha nhiéu hon so voi vi khuén. Viduy vé cac chung
nam da dugc st dung dé tao ra trim huong nhan tao
bao gdbm Melanotus flavolivens, Penicillium spp.,
Phytium spp., Lasiodiplodis spp., Botryodyplodis
spp. va Fusarium spp. Vi két qua hinh thanh tram
huong c6 thé khac nhau giita cac ching nim, nén

viéc thir nghiém trén nhiéu loai nim khac nhau la
diéu can thlet dé xac dinh chung hodc céc loai nam
thich hop nhét c6 ghe tao ra tram huong chat luong
cao. Tuy nhién, diéu quan trong can luu y la nhitng
két qua nhu vay cling c6 thé khac nhau tuy thudc
vao vi tri ap dung [8 - 15].

k|
8.1
{ %
.[-_::_;
4 -
K

¥
f~
il

Hinh 2. Vuon ciy dé bau dé tao tram huong

5.3. Phén tich cdc tic dung sinh duoc cia tram
hwong tao tir cdy do bau

Dau tram huong dugc 1ay tir nhya thom ciia cay
nhil huong, con dugce goi 1a olibanum. Céc ddc tinh
tri liéu va chira bénh ctia tinh dau trim huong mang
lai cho n6 mot vi tri ndi bat trong thé g101 cua cac
loai tinh dau. Ngoai viéc duoc st dung ong rai nhu
mot thanh phan trong cac san pham my pham, tinh
dau tram huong con c6 rat nhiéu loi ich cho stre
khoe. Thuong duge goi 1a “vua ciia cac loai dau”,
dau tram huong rat tot dé chong lai cang thang va
lo au

Tu viéc tang cuong hé¢ thdng mién dich dén cai
thién tdm trang cua ban, tinh dau tram huong con
lam nén diéu ky diéu cho co thé va tam tri cua ban.

Cong dung cla, dau tram huong: Ngoa1 viéc cai
thién cac van dé Ve ho hap dén 1am giam cac Van dé
vé tiéu hoéa, tinh dau tram huong mang lai nhiéu loi
ich khac nhau cho co thé va tam tri cua ban.

.a) Ung thu: Mot trong nhiing hoat chat cg trong
dau tram huong la axit boswellic. Thanh phan nay
c6 tinh nang chong viém c6 thé lam giam dang ke
kha nang xay ra ung thu. Diu trim huong c6 chua
triterpenoids va antitumour, gitip ngdn chan sy hop
nhat cia RNA, DNA va p;otein trong truong hop
bénh bach cau. N6 cling kiém soat sy phat trién cia
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chc té bao HL-60, do d6 lam giam nguy co ung thu.
Mot so nghlen clru da chi ra rang, loai dau nay cling
¢6 thé duoc s dung nhu mot lidu phap diéu tri ung
thu bang quang.

b) Duy tri ndng do hormone: Dau tram huong
diéu chinh viéc san xuat hormone  estrogen. Cac
nghién ctu da tiét 16 rang, no co thé lam giam cac
triéu chung lién quan dén man kinh bang cach can
bang nong do hormone. Dau tram huong lam giam
dang ké kha nang hinh thanh khdi u sau man kinh
hodc hinh thanh u nang. N6 giit cho tir cung cua
nguoi phy nit khée manh bang cach duy tri chu k)‘/
kinh nguyét deu dén va gitp giam dau dau, mét mai,
lo 1ang‘ thay d6i tm trang lién quan dén sy mét can
bang nong d6 hormone.

c) Cai thién khd nang sinh sén: Céu truc hoa hoc
cia dau trim huong duoc bao cdo la co tinh chat
tuong tu nhu steroid. Mot so nghién cuu da tiét 10
rang tinh chat nay cua diu trdm huong ¢6 lgi cho
viéc di€u tri ty 1€ sinh thap, vi n6 c6 thé lam ting
mat do va kha nang van dong cua tinh trung.

d) Cai thién tiéu hoa: Dau trim hu’ong giup tang
tbc do bai tlet cua dich da day, axit va mat trong da
day, thuc day tiéu hoa. N6 ciling tao diéu kién cho su
di chuyén cia thic in qua rudt, duoc thue hlen bang
cach kich thich chuyén dong nhu dong. Dau tram



KHOA HQC SUC KHOE

huong giup cdi thién qua trinh tiéu hoa bfing cach
ting san xuat nudc tiéu, ting toc do bai tiét enzyme
tiéu hoa. Dau tram huong dugc cho 1a c6 tic dong
tich cyc trong vi¢ce di€u tri cac tri¢u chiing viém dai
trang man tinh, viém loét dai trang...

e) Cdi thién tri nhé: Theo cac nghién clru khac
nhau, dau tram huong duoc khing dinh c6 kha nang
cai thlen tri nhé va ky nang hoc tap. Uong tinh dau
tram hu'orng c6 tac dong dang ké dén viéc cai thién
tri nh¢ ngan han va tri nhé dai han.

f) Tang cuorng kha ning mién dich: Cac dic tinh
khang khuan va sat tring trong tinh_ dau tram huong
c6 kha nidng cai thién hé thong mien dich cua ban.
Khé ning ting cuong mién dich cta dau tram huorng
hé tro trong viée tiéu diét vi khudn va vi rat gay
bénh nguy hlgm Cac hoat dong kich thich mién
dich manh ¢ dau tram huong giup co thé khdi bi anh
hudng boi cac bénh va nhiém trung.

g) Quan ly cac van dé vé ho hép: bac tinh chéng
viém cua dau tram hwong lam cho ng hitu ich trong
viéc di€u tri cic van de lién quan dén hd hap. Mui
thom ctua dau tram huong giup loai bo cac dom

trong phoi, gy ra van d& ho hip. No ciing hd trg
trong viéc giam nguy co 1én con hen va cac van dé
hoé hap lién quan khéc.

h) Cai thién stc khoe rang mleng Céc chat khir
trung co trong tinh dau tram huong c6 1gi trong viéc
dicu tri cac van dg anh hudéng dén strc khoe rang
miéng cua ban. Dau tram huong gitp loai bo sau
rang, 16 miéng, hoi miéng, dau rang va cac van dé
lién quan khac.

1) Tang tbc do chira lanh vét thuong: Déu tram
hu'ong co tac dung trong, viéc dleu trj nhiém tring
va vét thuong. Str dung dau trén vét cit sé gitp chita
lanh vét thuong nhanh chong.

k) Giam cang thang: Tinh diu nay hoat dong nhu
mot thudc an than tuyét voi, c6 kha ning tao ra mot
cam giac hai long, tdm linh va thu gidn. Dau Tram
huong giup gidm cdm gidc lo lang, gidn dir va cang
thang. Ngoai ra, n6 con lam gidm huyét 4p va mang
lai su binh an vé tinh than.

Nhu vay, tir viée tang cuong hé thong mién dich
dén cai thién tdm trangn, tinh dau tram huong con
lam nén diéu ky diéu cho co thé va tam tri [7-11].

Hinh 3. Loi ich stic khoe sir dung dau tram huong

5.4. Phén tich, danh gid hiéu qud kinh té trong va tao tram

a) Hiéu sut tao tram & quy mo thir nghiém

S6 mau thir nghlem 90 cay dé bau (Aquilaria crassna) 30 cdy/vung. Mbi cay duoce khoan 5 16 va tiém
chung hon hop nam + enzyme. Nhom dbi chimg tuong ty nhung chi khoan va tiém dung dich dém. Két

qua thu duoc cac san phdm nhu sau:
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Bang 2: Két qua tao tram, xur 1y dich sinh hoc bang phuong phap cong nghé sinh hoc

Thir nghiém phan trng
tao tram

Don vi Ty I¢ thanh cong Dadnh gia

Dai trAm xuét hién | 100 % Tbt

>2cm

Cay phan tng tao trim
thanh cong

Nhoém thir nghiém Dai trim >2 cm [ 80/90 = 88,9% Tét, ty 1¢ cao

Thoi gian thu hoach | Thang Trung binh 9,4 + 1,2 thang Nhanh hon dbi chimg
nhom xur ly (XL) 3 - 6 thang

Pbi chimg Dai trim >2 cm [ 4/90 = 4,4% Ty 1& thap

Thoi gian thu hoach | Thang Trung binh 15,4 + 1,5 thang [ Chdm hon nhom XL,
nhém doi chimg 3 - 6 thang

Phan tich bang kiém | Tinh thng ké y?=142,2; p <0,001 — Y nghia théng ké
dinh chi-squared rat cao

Thoi gian thu hoach | Thang Trung binh 9,4 + 1,2 thang Nhanh hon dbi chimg

sau xu ly 3 - 6 thang

Nhan xét: Ty 1€ cdy phan ing thanh cong (xuét hi¢n dai tram > 2 cm): Nhom duge xur Iy: 80/90 = 88,9%.
Nhom cay adi chung: 4/90 = 4,4%: Phan tich ti 1¢ bang kiém dinh chi-squared: 2 = 142,2; p < 0,001 — Y
nghia théng ké rit cao. Nho vay, thoi gian thu hoach sau xtr Iy: Trung binh 9,4 + 1,2 thang

b) Ham luong tinh dau va hop chat duoc Iy

Phén tich ham luong tinh dau trim theo ving trong trén 45 mau trim (15 mau/ving), két qua thu duoc
trinh bay trén Bang 3.

Bang 3: Két qua ham luong tinh du trdm theo ving trong

STT | Viang trong tram Luwong méu Ham lwgng tinh diu trung binh (%)
1 Pht Quéc 15 0,31% + 0,06
2 Khanh Hoa 15 0,29% + 0,05
3 Binh Phudc 15 0,28% = 0,04
4 Nhom dbi chimg 10 Khéng du mau
So sanh cac vung F(2,42)=1,12; p= 0,335 (>0,05)
(ANOVA) — khong khéc biét dang ké gitra ving

Két qua Bang 3 cho thay: Ham luong tinh dau trém ¢ cac vung la tuong duong va c6 su khac nhau khong
nhiéu, trong dé6 ham luong tinh dau trong & Phi Quoc cao nhat dat 0,31% =+ 0,06.

Ham luong phan tich mot s6 thanh phan tinh dau trim trong ¢ cac ving ¢ Viét Nam, sé lugng mau RCT
=45 mau. Phuong phap GC-HP.

Bang 4: Két qua phan tich mét sb thanh phan tinh dau trdm cdy sinh hoc theo tiéu chuan

Thanh phén tram cdy Ché phim Dat chuin Ham lugng
F. oxysporum TB £SD
B agarofuran Extract, dich chiét tram Duoc dién Trung Quéc 4,5%+0,7
Agarospirol Dich chiét trim Pharmacopeia China 3,2%+ 0,5
Extract alcohol soluble | Dich chiét trAm con tuy¢t ddi | Duogc dién Trung Quéc 3,2%+0,5
Hiéu xudt chiét Ty 1€ B agarofuran/dich chi€t [ Duoc dién Trung Qudc r=0,82
va P aga/tinh dau p <0,001
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Bang 4 cho théy:, Ham luong B agarofuran: Trung
binh 4,5% =+ 0,7 (s6 mau: 45) va Agarospirol: 3,2%
+0,5. Tinh thong ké Pearson cho thay moi tuong
quan manh gitra ham luong B agarofuran trong dich
chiét va trong tinh dau dat hiéu xut ~ 100% véi r
= 0,82, p <0,001 khac nhau c6 y nghia. Dich chlet
con tuyét dbi - Alcohol soluble extract (ASE) cay F.
oxysporum tai Viét Nam thu duoc trung binh 14,8%
+ 1,5 da s6 mau > 10%, dat dugc chuan Dugc dlen
Trung Qudc.

_¢) Phan tich lgi ich kinh té tir viéc trong cdy do
bau

Do bau la cay dac hitu, quy hiém, co gia tri dic
biét vé khoa hoc va kinh t€ ctua nudc ta, 1a cay da
dung, c6 thé trong rung san xuét, trong rung phong
ho, rung dau nguon 20 ¢o thé 1am nguyén liéu san
xuat giay; 14 co the che blen thanh tra chic ning; vo
c6 thé 1am soi; than, canh, ré co the tao tram huong.
Muc dich chinh cua trong cay do bau la de tao duoc
tram va cac san pham sau khi tao dugc tram la tinh
dau bot nhang tram. Gia tri kinh té tr trong cay do
bau tao dugc tram tap trung ¢ hai loai san pham
chinh la: Tram‘miéng (manh) va tinh dau trdm. Tinh
toan chi phi trong, cham soc, tao tram, bao vé cho 1
ha/chu ky 10 nam nhu Bang 5.

Bang 5: Két qua tinh toan chi phi tréng, cham soc, tao trAm, bao vé cho 1 ha/10 nam

Stt Khoan muc Donvi |Solwong| Don gid Thanh tién
(VND) (VND)
1 Chi phi nhan cong, trong do: VND 41.600.000
- Lam dat, dao hé, bon phan, trong Cong 120 80.000 9.600.000
- Cham soc, bao vé Cong 400 80.000 32.000.000
2 Chi phi vat ligu, trong d6: VND 10.866.000
- Cay gibng, c6 thém 10% trong dam Cay 1.222 3.000 3.666.000
- Phén boén Vi sinh Kg 2.400 3.000 7.200.000
3 Chi phi phong trir siu bénh Cay 1.100 10.000 11.000.000
Cong chiphi 1 -3 VND 63.466.000
4 Chi phi tao tram: Cay 1.000 500.000 |  500.000.000
5 Chi phi 13i von (LS 12%/nim), trong d6: VND 158.800.000
- Tréng, cham soc, bao vé 10 nam VND 38.800.000
- Tao trAm 2 nam VND 120.000.000
Téng chi phil-5 VND 722.266.000

Két qua Bang 5 cho théy: Chi phi tong dé trong,
chdm soc, tao tram, bao vé cho 1 ha/10 ndm chi
khoang 722.266.000 VND. Véi lugng vbn nay duoc
chi theo tién do trong 10 nam. Cac thong so nay gitp
cho céc chu trang trai lam co s& dé tinh toan dau
tu cac dy an phat trién Tram huong theo ving hoic
trang trai & Viét Nam.

d) Phan tich hiéu qua kinh té trién khai mot s6 loai
hinh kinh doanh

Truo‘ng hop kinh doanh tram miéng Cay d6 bau
trong 8 nam va tao tram 2 nam véi chu ky kinh
doanh 10 nam, s6 ciy do bau tao tram khi thu hoach
1.000 cay/ha (90%), hmng trAm thu dwgc binh
quan lkg loai 5/cay, gia ban binh quan 150 USD/
kg, doanh thu 150.000 USD/ha, twong uUng voi

3.000.000.000 VND (25.000 VND/USD). Vi murc
chi phi 1.022.266.000 VND/ha (gom dau tu trong,
cham soc, tao tram, bao vé 722.266.000 VND/ha va
chi phi khai thac, che tac 300.000.000 VND/ha thi
thu nhap trudce thué 14 1.977.734.000 VND/ha.

Trudng hop kinh doanh tinh dau tram: Toan bo
cdy d6 bau da tgo tram nhu truong hop kinh doanh
tram mieng, ché bién thanh tinh dau véi muec ti€u
hao binh quan 40 cay/lit tinh dau (4.000 kg twoi), san
luong tinh dau thu dugce 25 lit/ha, gid ban binh quan
8.000 USD/lit, doanh thu s& 1a 200.000 USD/ha,
tuong tng voi 4.000.000.000 VND/ha. Véi muc chi
phi 1.472.266.000 VND/ha (bao gom dau tu trong,
cham soc, tao tram, bdo vé¢ 722.266.000 VND/ha va
chi phi khai thac ché bién 750.000.000 VND/ha, thi
thu nhép trudce thué 14 2.527.734.000 VND/ha.
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Bang 6. Hi¢u qua du tinh san luong, doanh thu va thu nhép 2 loai hinh cho 1 ha

Loai hinh kinh doanh S6 lwgng Doanh thu (VND) | Chi phi (VND) | Thu nhiap (VND)
1. Ché bién trAm miéng 1.000 kg 3.000.000.000 1.022.266.000 1.977.734.000
2. Ché bién tinh dau 25 lit 4.000.000.000 1.472.266.000 2.527.734.000

Bang 6 cho thdy: Hiéu qua dy tinh san luong,
doanh thu va thu nhip hai loai hinh kinh doanh
cho 1 ha, véi loai hinh kinh doanh ché bién tram
miéng dat ~2,0 ty VND, loi nhuén truée thué ~ 1,0
ty VND/1ha. Loa1 che bién tinh dau c6 thé mang 1a1
loi nhuén trude thué ~ 1,3 ty VND/1ha.

Ngoai hiéu qua kinh té truc tlep, trong cay dé bau
tao tram con tao cong dn viéc lam cho ngum lao
dong, mo ra hu’orng phat trién kinh té ben viing cho
nong thon, vung sdu, vung xa; Tao ngudn nguyén
liéu cho phat trién cong nghiép che bién tinh dau,
cong nghiép huong liéu, my pham va dugc pham;
Tang d6 che phﬂ cua rung, chong x6i mon dat, gilr
nudc, bao vé moi truong. Bdo ton va phat trlen loai
cay dac hitu, quy hiém, c6 gia tri ddc biét vé khoa
hoc va kinh té cta nudce ta. D6 con 1a sy phu hop cua
quy luat san xuat di doi v6i bao vé moi truong, ket
hop lgi ich trude mat voi loi ich l1au dai, lam giau
trén co s¢ khai thac va tai tao loi thé dac hitu, uu viét
cua tai nguyén quoc gia.

e) Kho khan, thach thirc mot s6 loai hinh kinh
doanh

Tr6ng cay do bau, tao duoc trﬁm huong sé& cho
hiéu qua kinh té cao, Tuy nhién, dé dva trim huorng
thanh nganh san xuét hang hoa dat hiéy qua cao vé
kinh té - xd hoi - moi trudng, trudc mat con nhiéu
kho khan, thach thirc, trong d6 chiing t6i nhan thay
c6 5 thach thirc 16n nhat:

Mot 14, thach thirc vé tao tram. Tao tram trén cay
do bau la khau c6 tinh quyét dinh sy thanh - bai cua
nganh san xudt tram huong nude ta. T thuc tién
san xuat & dau c6 trong cay do, 6 do co sang kién
tao trAm va tir khoa hoc d c6 cac dé tai nghién ctru
ve tao tram trén cdy do. Tuy nhién, chua c6 phuong
phap - cﬁng ngh¢ tao tram nao dugc xac dinh, l'Ing
dung rong rai cho tung vung mlen theo nam tudi cay
trong, cho tram vé sO luorng, chat lu’ong, mui huong
thich hop véi thi hiéu cta timg loai khach hang.

Hai 1, thach thirc vé thj truong. TrAm huong
thién nhién cua nudc ta trude day noi tiéng trén thi
truong quoc teé vé chat luO’ng va mui huong, nhung
nay da bi mai mot, do c6 su xdo trd cua con ngucn
(1am hang gia, lua ddi). Tram huong nhan tao va cac
mat hang ché blen tir cdy do bau da tao ram la dong
san pham méi, sb lwong chua nhiéu, chat lu’orng chua
cao, mui huong chua thich G g voi th1 hleu cua ting
loai khach hang, cong nghe san Xuat che bién lac
hau, xudt xt, chit lugng san pham thiéu rd rang,
minh bach, chua du thu tuc phap Iy lyu thong chinh
thttc va canh tranh trén thi truong quoc té.

Ba 13, thach thirc vé cay chét. Cay dé bau trong
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thuong “dot to” vao nam thtr thu 4 tro di, do Vang
14, tng vo, thoi 18, chua tim dugc nguyén nhan va
phuong phap, loai thude chita tri.

Bén 1a, thach thirc Ve von dau tu. Trong cay do
béu tao tram c6 murc dau tu kha 16n (700 - 800 tri¢u/
ha, chua ké phi tén vé dit), chu ky kinh doanh dai
ngay (khoang hon 10 ndm), lai tién hanh ¢ nhung
dia ban gap nhiéu kho khan (trong cay O vung nong
thon, mién nui, vung sdu, vung xa), nhung chua
duchvay vén ho trg ciia Nha nudc hodc vay von cua
cac to chtrc tin dung khéc tir ngudn dau tu dai han.

Nam 13, thach thirc vé su hop tac. Hiéu biét vé
san xuat tram huong (trong cay do6 bau, tao tram, che
bien, thi truong...) con nhiéu khiém khuyét, nhung
su hop tac gitra cac to churc va ca nhan chung lo, tim
duong thich hgp cho sy hinh thanh va phat trién cua
nganh heét strc han ché, tham chi doi nghich nhau.

Nhig kho khan, thach thirc nay can dugc nghlen
cuu trong nhitng dleu kién cu thé cua cac ving mién.

f) Giai phap khéc phuc va trién vong

Trén dudng xdy dung va phat trién tuy con nhiéu
kho khan, thach thirc, nhung nganh sdn xuat tram
huong nuéce ta dang c6 nhiéu trién vong.

Mot 1a, trong cay do tao dugc tram, hiéu qua kinh
té rit cao S0 V61 nhleu cay trong khac. Day la dong
lyc tryc tiép thic day cac to chirc va ca nhan dau
tu vao nganh sdn xudt méi nay. That hép din va ly
tu’(rng doi voi san Xudt lam nghlep khi mot ha trong
ciy dé bau, tao duoc tram c6 thé 1am ra gia tri 3 - 4
ty VND/CK san xuat 10 nim, trong d6 thu nhap 1,9
- 2,5ty VND/ha, binh quan gia tri tao ra tur 300 - 400
triéu VND/ha/nam va thu nhdp tor 190 - 250 tri¢u
VND/ha/nam.

Hai 13, tram huong chua c6 san phim thay thé,
trong khi xu huong tiéu dung vao muc dich lam
thudc chira bénh, vao 1& nghi tén gido, doi song tam
linh va lam sach moi truong khong khi ngay cang
gia ting, nhit 1a linh vug ton gido, tin nguongé trong
do d01 v6i cac tin o Hoi gido, ludn ¢6 nhu cau tiéu
dung 6n dinh va ngay cang tang

Ba 13, sy khan hiém vé ngudn cung cap trarn
huong (thién nhién can kiét, sy phuc hoi tu nhién hét
stre lau dai) lam cho gia ca c6 xu huéng ngay cang
tang. Dong san phim moi la tram hwong nhan tao
s€ tirng budc thay cho tram huong thién nhién ngay
cang thich mg véi thi hiéu cla ngudi tiéu dung.
Diéu hét sttc may man 1a cay do bau cho tram huong
nhidu va t6t chi c6 & nudc ta va mot sd quoc gia
(Campuchla Lao, Thai Lan). Do la 101 the s0 sanh
hét sirc quan trong cho nganh san xuét tram huong.
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Tu kinh nghiém thanh coéng budc dau vé trong
cdy do bau tao dugc tram, cung voi khat khao lam
giau, tinh ndng dong sang tao cua nguoi Viét Nam,
co su quan tdm, ho tro ctia Nha nudce s€ 1a co hdj,
trién vong 16n lao cho sy phat trién nganh san xuat
tram huong nudc ta.

Nhu vay, thoi gian tao tram rat ngan Tt 10 nam
con 18 - 24 thang. Ty 1é cay c6 phan ung tao tram
thanh cong: 82% so véi 23% trong tu nhién. Chét
luong ché pham trim: Pat tiéu chuan thuong pham
tai Nhat va UAE. Gia ban tinh dau agarwood khodng
30.000 USD/kg, tuong duong thi truong quoc te.

Dit liéu chi phi dau tu: Tai Viét Nam, cdy do bau

moc ty nhién rai rac trong rimg tr Bic vao Nam,
phan b tap trung ¢ cac tinh Kon Tum, Kién Glang,
Quéang Nam, ba Nang,, Quang Binh, Ha Tinh (truoc
day) va dao Phu Qudc. Rleng Ha Tinh, den nam
2020 c6 khoang 3 triéu ciy dé bau, phan b trén
3.000 ha, mat d6 trung binh 1.000 cay/ha v6i hon
9.000 ho dan trong do bau.

Céc quy mo khdo sat: Quy mo 30 ha: tong chi phi
~500 triéu VND/ha, tong doanh thu sau 3 nam ~1,2
ty VND/ha — ROI ~140 %. Quy mo 100 ha: ROI
~165 %. Quy mo6 500 ha: ROI [én dén 200 - 220 %
nhd quy mé 16n giam gia von dau vao. Két qua trinh
bay trén Bang 7.

Bang 7. Dy tinh von dau tu, loi nhuan va ty suét lgi nhuan theo quy md san xuét

Chi tiéu kinh té Quy mé nhé Quy md vira Quy md Iém
Vén dau tu ban dau 100 triéu 500 tridu 2ty
Loi nhuan sau 3 nam 240 triéu 1,4ty 6,5 ty
Ty suét loi nhuén (ROI) 140% 180% 225%

Nhu vay, theo két qua Bang 7: Hi¢u qua kinh té
trong tao tram va ché bién khi duoc thwong mai héa
tang theo quy moé dau tu.

6. Ban luan

Vige umg dung cong ngh¢ sinh hoc da lam thay
d6i ban chat truyén thong cta nganh san Xudt trim.
So véi phuong phap cay tram tu nhién, ky thuat sur
dung vi sinh vat két hop enzyme cho phép kiém soét
thoi glan va chat luong déu ra. M6 hinh kinh té cho
thiy, viéc dau tu quy mo cong nghlep s¢ dem lai
hiéu qué cao, ddc biét khi gan vdi chuoi gia tri Xuat
khau [12].

Tuy nhién, thach thic con nam & viée kiém soat
moi truong sinh hoc, su chap thudn cua thi truong
tiéu dung déi véi tram nhén tao va yéu t6 phap ly
lién quan dén bao vé¢ gidng cdy d6 bau. Phuong phéap
sinh hoc cho két qua vuot troi so voi tram tu nhién,
ty 1& cay thanh cong, thoi gian rit ngan [13].

Chat lugng dugc 1y twong duwong tram ty nhién,

dap Lrng yéu cau xuat khau cao cap. SO liéu ty 1€ cay
phan ung va ham lugng chat dugc 1y rat cao (ASE
trung binh 14,8%) vugt chuan Pharmacopeia Trung
Qudc, tuong duong ky thuat cao “FOIFA” ¢ Trung
Quoc. C6 moi tuong quan manh gilra tinh dau va B
agarofuran, di€u nay ciing cho thay chat luong tinh
dau c6 thé dy bao bang dau hi¢u marker nay [14].

Chi phi dau tu 6n dinh, ROI >150%, dic biét vuot
200% ¢ quy mo 16n (> 500 ha) cho thay, trem nang
rat kha thi khi quy mo6 cong nghiép hoa. Thong ké
ve chi tiéu chat luong cho thay, khong khac biét gitra
cac vung trong ¢ Viét Nam nén cong nghé kif thuét
nay co the 4p dung rong rai. Khd nang sinh loi cao,
dac bi¢t néu xdy dyng quy mo lén, coé thuong hi¢u
tot [15].

Céc rui ro co thé gap phai nhu diéu kién khi hau
vung, kiém soat sinh hoc, phap ly, thi truong ti€u thu
bién dong, nang luc nhan luc cong nghé [16], Phan
tich cac hiéu qua kinh té va chi s6 ROI cho thdy trén
Bang 8.

Bang 8: Dy tinh von dau tu, loi nhuan va ty suat loi theo quy mo

Quy mé Chi phi dau tw | Doanh thu 3 nim | Lgi nhudn rong ROI (%)
(VND) (VND) (VND)
30 ha 500 tri¢u/ha 1,250 ty/ha 750 tri¢u/ha 150%
100 ha 480 tri¢u/ha 1,300 ty/ha 820 tri¢u/ha 171%
500 ha 450 tri¢u/ha 1,350 ty/ha 900 tri¢u/ha ~200 - 220 %

ROI nay c6 ty 1€ cao hon cac phuong phap khac
ban dau (~l40 220%) do gia tinh dau theo thi
truong quoc t€ cao hon nhung trong nudc lai co kha
nang giam gia dau tu khi lam quy mo 1on.

7. Két ludn

Nghién ctru di khing dinh, tinh kha thi cta viéc

10

str dung cong nghé sinh hoc dé,tao ché pham tram
huong trong thoi gian ngin. Két hop v6i mé hinh
tinh todn kinh té cho phép dy doan hiéu qua dau tu
va dé xuat chién lugc phat trién bén viing.

Phuong phap sinh hoc két hop nim noi sinh va
enzyme tai Viét Nam da thu dugc hiéu suat cay phan
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g 88,9%. Ty 1& tinh dau dat muc > 0,28 - 0,31%,
ASE ~14,8%, B agarofuran ~4,5%. Cong ngh¢ sinh
hoc cam tng tao tram ¢ Viét Nam hién nay cQ hiéu
sudt va chat lugng dugc ly cao, thoi gian rit ngan chi
trong 6 - 12 thang, Vé kinh té, kha nang thuong mai
hoa cao voi ty suat 1oi nhuan ROI cao: 150 - 220%
trong 3 nam, kh4 thi khi nhén rong quy mo tr nho
den cong nghiép.

Cén tiép tuc nghién ctru t6i wu hoa quy trinh va
xay dung chuoi lién keét tiéu thu san phém tor tram
nhéan tao. Phat trién theo huong mo rong quy mo
trong, cai tién k¥ thuat nudi trong, tao tram, toi uu
chi phi. Xay dung thucng hi¢u manh dam bao chét
luong va xuat khau. Chinh sach hé tro tai chinh,
phép ly, phat trién ngudn nhan luc chuyen nganh va
kinh te.
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Tém tit:

am hwong la mot nguyén liéu quy gid duoc su
dung trong y hoc co truyén, my pham va hwong
liéu, tuy nhién trit lwong trong tw nhién ngay cang khan
hiém. Nghién cieu nay trinh bdy Li”ng dung cac phzmng
phap cong nghé sinh hoc d‘e cam u’ng tao tram trén cdy
do bau (Aqullarla spp.) két hop véi mé hinh tinh toan
kinh te nham toi wu hoa quy. trinh san xudt ché pham
tr tram Két qua cho thdy, viéc sir dung vi sinh vat cam
ung ket hop enzyme sinh hoc da givp ruit ngdn thoi gian
tao tram dong thoi mé hinh phan tich chi phz - loi ich
cho thay, kha nang thwong mai hoa cao néu ap dung
quy mo cong nghi¢p. Nghién ciru nay khao sat phuwong
phap cam weng tao tram hwong bang cong nghé sinh hoc
(biological induction) tai Viét Nam va thyc hién phan
tich ket qua kinh te cung nhu duoc [y. Bang cdch thu
thdp dit liéu tir cdc mé hinh trong Aquilaria crassna
tai cac tinh (Khanh Hoa, Binh Phudc, Ba Ria - Viing
T au) sir dung inoculation bang nam ngi sinh Fusarium
va hon hop enzyme, chiing toi so sanh thoi gian, hiéu
sudt tao tram, ham lwong hop chat dugc Iy (nhu’ p
agarofuran, agarosplrol) nang sudt tinh dau va phan
tich loi nhudn theo mé hinh chi phl loi ich. Nghlen clru
da khdng dinh tinh kha thi cua viéc sur dung cong nghé
sinh hoc dé tao ché pham tram hwong trong thoi gian
ngdn. Két hop v&imo hinh tinh toan kinh té cho phép du
doan hiéu qua dau tw va dé xudt chzen lwoc phat trién
bén vitng. Phuwong phdp sinh hoc két hop nam noi sinh
va enzyme tai Viét Nam da thu dwoc hiéu sudt cdy phan
ing 88,9%. Ty 1é tinh dau dat mirc > 0,28 - 0,31%, ASE
~14,8%, B agarofuran ~4,5%. Cong nghe sinh hoc cam
ung tao tram o Viét Nam hién nay cd hiéu sudt va chdt
lwong duoc ly cao, thoi glan rit ngdn chi trong 6 - 12
thang. Vé kinh té, kha nang thiong mai héa cao voi 1y
xuat loi nhudgn ROI cao: 150 - 220% trong 3 nam, kha
thi khi nhén réng quy mé. tir nhé dén cong nghiép.

Keywords: Cong ngh¢ sinh hoc vi sinh; Cay do bau;
Tram huong; Tinh dau; Kinh t; Dau tu; Ty sut 10’1
nhuén trén dau tu.
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