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TOM TAT

Chét lwong trim hwong phu thudc vao xuat xi loai dé trdm. Tinh dau D6 bau (Aquilaria crassna) Viét Nam ¢
11/16 (68,75%) hop chat quan trong, trong khi & lodi A. yunnanensis chi c6 7/16 (43,75%), A. malaccensis va
A. microcarpa c¢6 8/16 (50%) hop chét quan trong. D6 bau (Aquilaria crassna) khu vuc Ha Tinh c6 hop chét
quan trong v6i ham lugng cao hon so véi cac khu vuc khac 1a B-Agarofuran trong tinh dau dat 7,571 GC%.
Nhiét d6 va d6 4m anh huong dén kha nang hit ché pham sinh hoc, qua trinh gd bién ddi mau dé hinh thanh
tram huong. Thi nghiém vao mua hé véi nhiét d¢ cao cay hap thu ché pham sinh hoc nhanh hon 10 lan so véi
thi nghiém vao mua dong hodc mua xuan. Thi nghiém tiép ché ph?im nadm Fusarium & Huong Khé, Ha Tinh
vao thang 5 ndm 2017 va thang 11 nim 2017 cho két qua khac nhau 15 rét: Sau 12 thang tiép ché pham, cay thi
nghiém trong thang 5 c6 chiéu dai ving gd d6i mau trung binh 49,90 mm so véi 42,53 mm & thi nghiém trong
thang 11 do nhiét do ciia hdu hét cic ngay trong thang 5 va nhiét d6 cua nam thang ké tiép déu thich hop hon

cho sy phat trién cua ndm so véi thi nghié€m thyuc hién vao thang 11.
Tir khéa: D6 bau, hop chit quan trong, trim hwong, xuit xir, yéu té sinh thai.

1. PAT VAN PE

Qué trinh hinh thanh trdim huong trong cay
la mgt qua trinh phtrc tap, chiu anh hudéng cua
nhiéu yéu t6, thuong bat dau 1a nhimg yéu té
vat ly, gdy ton thuong co hoc cho cdy, sau do
la sy xam nhap cua céac yéu td sinh hoc, chu
yéu 1a ndm, tao ra tinh trang bat thuong din
dén qua trinh hinh thanh hé thong ty vé trong
cdy va hinh thanh trAm huong.

O Viét Nam c6 4 loai thude chi D6 trAm da
duogc chinh thirc cong bd 1a D6 bau (Aquilaria
crassna), D6 ba na (A. banaensis), D6 baillonii
(D6 gach, A. baillonii) va D6 qua nhan (4.
rugosa) (Nguyén Huy Son va Lé Vian Thanh,
2009). Nam 2017 - 2018 tai khu vuc Bic
Giang, Quang Ninh loai dé trAim da duoc giam
dinh mdi 1a D6 van nam (4. yunnanensis). Co
ba loai do tram dugc gay trong 1a D6 bau, D6
van nam va D6 qua nhan. Loai dé tram duoc
gdy trong nhiéu nhét 1a loai D6 bau voi dién
tich khoang trén 18.000 ha (Hoi Trim hwong
Viét Nam, 2018) véi nhiéu xudt xtr khac nhau.
Dién tich trong loai DO van nam khoang vai
ha, con D6 qua nhan hién chi c¢6 vai chuc ca
thé duoc gy trong trong nha dan. Trong nhiéu
ndm qua cac nha khoa hoc va doanh nhan da
tién hanh nghién ctu tng dung nhiéu bién
phap khac nhau dé tao trdm huong cho khu

vuc rung trong. Két qua dd thu dugc trdm
huong véi s6 luong va chat luong khac nhau,
trong d6 cac yéu t6 khi hau, xuat xr 1a nhimng
yéu to quan trong anh huéng dén qua trinh
hinh thanh, s lugng va chét lugng tram
huong.

Két qua nghién ctru dugc thyc hién tr nam
2016 dén nam 2018, budc dau xac dinh anh
huong cua cac yéu td nhiét do, dd Am va xuét
xtt D6 bau dén qua trinh hinh thanh trim
huong tai Vi¢t Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phdp thu thdp méu va chung cit
tinh ddu tiv mdu tram hwong

Dé danh gia chat lwong trAim huwong, méu
tinh dau va mau gd tuoi loai D6 bau (Aquilaria
crassna) da dugc thu thap ¢ cac khu vuc nhu
Quang Nam, Ha Tinh, Phti Quéc (Kién Giang).
Mau gS tuoi cia D6 van nam duogc thu thap ¢
khu vuc Hoanh B, Quang Ninh va Son Pong,
Bic Giang dé so sanh v6i mau cua loai Do bau.
Mau dang tinh dau va dang gd tuoi dugc thu tir
cac cay co tram huong tu nhién, chua ting bi
tac dong tao trAm boi con nguoi, c6 do tudi
nhu nhau. MAu tinh dau di dugc chung cét
theo phuong phap chung cét 16i cudn hoi nuéc
tai cac khu vuc nghién ciru tir gb da hinh thanh
tram huong (miu tinh dau 1). Mau gd tuoi
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duoc thu thap ciing 1a mau sir dung dé phan lap
ndm: Chon cay co trAm huong tu nhién, chon
vi tri ¢6 trAm huong trén than cay, dung duc da
dugc khir tring duc mot miéng gd tuoi kich
thudc khoang 2 x 2 x 5 cm hodc nhiéu manh
gd tram huong, chtia day 6ng falcon 50 ml.
Truéc khi phan tich thanh phan héa hoc dé
danh gia chét lugng trdm huong, cac mau gb
twoi duoc chung cit dé co duoc mau tinh dau
(mAu tinh dau 2).

Str dung phuong phap SDE (Simultaneous
Distillation and Extraction Method) dé cung
chung cat va tach tinh dau khéi miu. Mau
nguyén li¢u (5 gam, kich thudéc < 1 mm) duogc
ngam trong nude ct 2 1an trong binh cau. Mot
binh ciu khac chtra dung méi Diclometan cling
duoc két nbi bo phan ngung tu. Gia nhiét cho
ca 2 binh cadu trong d6 binh ciu chira mau
nguyén liéu dugc gia nhiét dén s6i dé hoi nude
nong 16i cudn theo ciu tir (tinh dau) cé trong
nguyén li€u, bay 1én t6i by phan ngung tu, tai
day hoi dung moéi ciing duoc bay 1én s& tiép
xtc voi hoi nudc va chit bay hoi (tinh dau).
Tinh dau s& ty hoa tan vao dung méi. Ca hoi
nudc cung dung modi dugec ngung tu va tach
pha rdi tuan hoan trd lai cac binh cau twong
ung. Qua trinh dugc thuc hién lién tuc trong 50
gio. Két thiic qua trinh chung cit dung moi
Diclometan s& chuyén sang mau vang. Chuyén
d6i dung moi Diclometan sang dung mdi n-
Hexan va bao quan trong ngin méat dé phan
tich thanh phan héa hoc.

2.2. Phwong phdp phan tich thanh phin héa
hoc trong tinh dau

Cac mau tinh dau thu truc tiép tir cac khu
vue Quang Nam, Ha Tinh, Phu Qudc (Kién
Giang) va méu tinh dau chung cit tir mau gd
twoi duoc sir dung dé phan tich thanh phan hoa
hoc. Cac mau tinh dau thu duogc duoc lam kho
qua Na;SO4 khan dé loai bé hoan toan nudc,
sau d6 dugc pha lodng bang n-Hexan va dugc
sir dung dé khao sat, phan tich trén thiét bi sic
ky véi detecto ion hoa ngon lua (GC/FID)
model Master Fast GC ciia Italia. Mau tinh dau
trong n-Hexan dugc gui phan tich xac dinh tén
cac cht tai Vién nghién ctru khoa hoc k¥ thuat

bdao hd lao dong va Cong ty Symrise, Duc
bang phuwong phap sic ky khi khéi phd
(GC/MS).

2.3. Phuwong phap danh gia anh hwong ciia
yéu to sinh thdi dén qud trinh hinh thanh
tram hwong

Thu thap thong tin vé dic diém khi hau
cia cac khu vuc nghién ctu bang phuong
phap ké thira.

Pdnh gid danh hwong ciia xudt xir dé trAm
dén qua trinh hinh thanh trdm huong thong qua
danh gia s6 luong va ham luong cac hop chat
quan trong co trong cac miu trim thu tir cac
khu vuc Huong Khé, Ha Tinh; Tién Phudc,
Quang Nam; Pha Qudc, Kién Giang; Hoanh
B, Quang Ninh va Son Pong, Bic Giang.

Danh gia anh hwong cua nhiét do va do am
tai thoi vy tac dong tao tram dén qua trinh hinh
thanh trAim huong thong qua danh gia phan tmg
ctia cay nhu: Thoi gian cdy hut hét ché pham,
kich thuéc ving gd d6i mau xung quanh khu
vue 16 khoan tiép ché pham nim Fusarium. Tai
khu vuc rimg tréng D6 bau chua c6 tac dong
tao tram & Huong Khé, Ha Tinh, tién hanh cac
thi nghiém dé theo ddi qua trinh hinh thanh
tram huong thong qua phan tng cia ciy va
qua trinh thay d6i mau sic xung quanh khu vuc
tiép ché pham tao trAm (bang 1). Tién hanh
khoan tiép ché pham sinh hoc v6i k¥ thuat nhu
nhau: Kich thudc 16 khoan 13 5Smm, do sau 16
khoan bang 1/2 duong kinh than ciy. St dung
ché phém nam thudc chi Fusarium, Mucor va
nuée cat lam ddi chimg voi lwong 500 ml/16
khoan. Thi nghiém dugc tién hanh tai Huong
Khé, Ha Tinh vao thang 5 va thang 11 nam
2017, thang 3 nam 2018.

Qué trinh thay d6i mau sic gd 1a mot biéu
hién cua qua trinh hinh thanh trdm huong
(Rozi Mohamed et al., 2014). Vi vay trong
nghién ctru nay da ap dung phuong phap danh
gi4 ciia Rozi Mohamed et al. (2014) bang cach
do kich thudc ving gb d6i mau xung quanh 15
khoan tiép ché pham. Sau 12 thang tiép ché
pham tién hanh do kich thudc ving gd d6i mau
clia tat ca 30 cdy thi nghiém vao thang 5, 11
nam 2017, tinh gia tri trung binh, hé s6 bién
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dong (S%), kiém tra sy sai khéc cua cac gia tri
trung binh bang tiéu chuan U. Thi nghiém vao

thang 3/2018 dén khi thu miu chua du 12
thang nén khong tién hanh danh gia.

Bang 1. Pic diém ciia khu vue thi nghiém sir dung ché phim sinh hoc tao trim

< aeR Khu vue
T Dic diem Huong khé, Ha Tinh
1 Loaicay D6 bau (Aquilaria crassna)
2 Ngudn gbc Hat
3 Tudi lam phan (nim) 12 (trong nam 2005)
4  DPuong kinh ngang nguc trung binh cdng D ; (cm) 13,88
5  Duong kinh binh quan quan phuong D, (cm) 14,23
6  DPuong kinh tan trung binh cdng D, (m) 2,41
7 Chiéu cao vit ngon trung binh H,, (m) 8,98
8  Chiéu cao dudi canh trung binh Hy, (m) 4,98
9 Do tan che 45%
10 Do dée

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia xuit xir t6i qua trinh
hinh thanh trim hwong

Phan tich thanh phan héa hoc miu trim
huong khu vuc Ha Tinh, Quang Nam, Phu

Quéc (Kién Giang), Bic Giang, Quang Ninh
so voi mau caa An Do, Malaysia cho thiy c6
16 hop chat quan trong. Két qua phén tich
duoc thé hién trong bang 2.

Bang 2. Thanh phin cac hop chit quan trong trong cic miu tir cic xuit xir trim hwong Viét Nam,

An D) va Malaysia
Tinh Tinh Tinh Tinh Tinh Tinh Tinh Tinh Tinh Tinh dau
diu 1 dhu 2 diu diu 2 diu 2 diu dhu 2 dhu 2 diu 2 2
Ha Ha Quéng Quding Phu Phu Bic Quéing Assam Sabah
i Tinh Tinh* Nam Nam* Qubc* Quéc Giang* Ninh* India Malaysia
T Hop chit Loai cay thugc chi Aquilaria
A. A. A. A. A. A. A A 4. A. micro-
yunnan-  yunnan-  malacc-
crassna  crassna  crassna  crassna  crassna  crassna . . . carpa.
ensis ensis ensis.
1 Compound SY;EVI 24 8 64 29 26 28 32 88 89
2-Isopoyliden-10-methyl-
2 6-methylen-spiro-[4.5]- 0,314 - - - 0,50 - - - - -
decan-7-ol
9,11(13)-
3 Eremophiladien-12-ol 0,841 ) ) ) ) ) ) ) ) )
4-(4-Methoxyphenyl) -
4 butan-2-one (= 0,018 2,242 0,11 1,12 1,47 0,18 24,62 3,01 1,95 1,19
Anisylacetone)
5  B-Agarofuran 7,571 0,768 2,01 0,05 1,67 6,42 - 0,33 0,93 0,43
9-Isopropyl-2-methyl-8-
6  oxatricyclo 17.2.1.009] 0,852 - 0,19 - 0,48 0,94 - 0,05 0,12 -
dodec-6-en
7  Hinesol (= Agarospirol) 0,697 0,396 0,35 0,14 0,23 1,26 - 1,41 2,84 0,52
8 Jinkhoeremol - - 0,61 0,04 0,28 2,32 traces 0,91 2,31 1,85
2-8,8 A-dimethyl-
2,3,5,6,7,8-hexahydro-
? 1H-naphtalen-2-yl)-2- 3,338 0,467 ) ) ) ) ) ) ) )
propanol
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Tinh Tinh Tinh Tinh Tinh Tinh Tinh Tinh Tinh Tinh dau
diu 1 diu 2 diu diu 2 diu 2 diu diu 2 diu 2 diu 2 2
Ha Ha Quang Quang Phu Phu Bic Quang Assam Sabah
i Tinh Tinh* Nam Nam* Quéc* Qube Giang* Ninh* India Malaysia
™ Hop chat Loai ciy thugc chi Aquilaria
A. A. A. A. A. A. A 4. A A. micro-
yunnan-  yunnan-  malacc-
crassna  crassna  crassna  crassna  Crassna — Ccrassna . . . carpa.
ensis ensis ensis.
10 Jinkhohol = allo-Khusiol - 2,21
2-(1,2,6,7,8,8A-
jp  Hexahydro-8,8A- 1,356 1,468 0,73 0,50 2,00 3,85 0,85 1,90 043
dimethyl-2-naphtyl)-
propan-2-ol
12 Dehydro-Jinkhoeremol 0,221 0,20 0,31 0,71 0,94 0,25
Eremophilone =
13 1(10),11- 0,49 0,67 0,53 - - -
Eremophiladien-9-on
14 Dehydro-Fukinon 3,151 0,480 1,35 1,49 1,45 6,27 - - -
15  Karanone 0,28 0,41
16  Baimuxinal 6,214 0,24 0,21 10,45 0,76 2,80 14,70 4,47

Ghi chii: Pon vi tinh la GC%; * Tir cdc mdu go”~ twoi tinh dau 2 da duoc chung cat dé phan tich thanh phc”in hoa hoc.

Bang 2 cho thiy c¢6 16 loai hop chit quan
trong ¢ trong tram huong. Xét riéng vé s6 lugng
hop chat quan trong, khong c6 mau ciia khu vic
nao voi ddy du 16 hop chat quan trong. Mau gb
tram hwong Phu Qudc c6 nhiéu hop chét quan
trong nhat (11/16 hop chdt), & miu gd trim
hwong Bic Giang mdi chi phat hién mot loai hop
chit quan trong. Xem xét sy xuét hién cua cac
hop chét quan trong trong cdc mau da dugc phan

tich cho thdy c6 bbn loai hop chét rat phd bién,
d6 la: 4-(4-Methoxyphenyl)-butan-2-one (=
Anisylacetone) c6 trong 8/8 mau thu dugc &
Viét Nam, B-Agarofuran co trong 7/8 mau thu
duogc ¢ Viét Nam, Hinesol (= Agarospirol) co
trong 7/8 mau thu duoc & Viét Nam, 2-
(1,2,6,7,8,8A-Hexahydro-8,8A-dimethyl-2-
naphtyl)-propan-2-ol c6 trong 7/8 mau thu
duoc ¢ Viét Nam.

Bang 3. Théng ké su xuét hién ciia cac hop chit quan trong theo xuit xir D6 tram

Xuét A. crassna A. crassna A. crassna A’ggfé‘;:ﬁgs’s ma Iafc.'ensis micrl;‘(.:arpa
X Ha Tinh Quing Nam Phu Quoc Quiing Ninh An Po Malaysia
S6
chét 11 11 11 7 8 8
chinh
1;2;1;; 68,75 68,75 68,75 43,75 50,00 50,00
0
Bang 3 cho thay vé s6 hop chat quan trong  hexahydro-1H-naphtalen-2-yl)-2- propanol

c6 trong tram hwong Viét Nam cua loai D6 bau
(Aquilaria crassna) nhiéu hon so véi cua loai
D6 van nam (4. yunnanensis), D6 ma lai (4.
malaccensis) va D6 qua nhd (4. microcarpa).
C6 mdt s6 hop chat quan trong méi chi thiy
& loai DO bau khu vuc Ha Tinh 1a hop chat
9,11(13)-Eremophiladien-12-0l (miu tinh
dau) va hop chit 2-8,8A-dimethyl-2,3,5,6,7,8-
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(mdu tinh ddu va miu gb); Hop chat
Karanone méi chi thiy trong miu tinh dau
Quang Nam.

Hop chit Eremophilone 1(10),11-
Eremophiladien-9-on thu dugc & miu gb
Quang Nam va mau gd + méu tinh ddu Phu
Qudc. Hop chét 2-Isopoyliden-10-methyl-6-
methylen-spiro-[4.5]-decan-7-0l thu dugc &
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mAu tinh dau Ha Tinh va méu gd Pht Qudc.

Vé ham lugng chit chinh ¢ trong mau trim
huong véi xuat xir khac nhau: Mot s6 hop chét
quan trong trong tinh dau cta khu vuc Ha Tinh
c6 ham lugng cao hon so voi cac khu vuc
khéc, dic biét 1a B-Agarofuran trong tinh dau
Ha Tinh dat 7,571 GC%, gap 3,77 lan so véi
tinh dau Quang Nam, gip 1,18 lan so véi tinh
dau Phu Quéc, Kién Giang.

3.2. Anh hwéng ciia nhi¢t d§ va do Am tai
thoi vu tac dong tao trim t6i qua trinh hinh
thanh tram hwong

Theo co ché hinh thanh trAm huwong, qua
trinh nay thuong bt dau tir cac vét thuong co
gidi, sau do 1a su lay nhiém cua vi sinh vat qua
vét thuong ndy, din dén cay bj bénh va hinh
thanh trAm huong. Theo dic diém cua qua
trinh 1y nhiém bénh cay, thuc vt bi stress s&
dé bi bénh hon. Bién dong 16n cua nhiét do
moi truong, nhét 1a khi nhiét do rat thép - cac
thang mua déng hodc rat cao - cac thang mua
hé nhu ¢ Ha Tinh c6 thé dan dén qua trinh bi

bénh cua cay xdy ra manh hon.

Nhiét d6 va d6 4m anh huéng rit 16n dén
qué trinh hoat dong hut ché pham sinh hoc cua
cdy. Thi nghiém tiép ché phiam vao thang 05
nam 2017 (mua h¢) duogc thuc hién khi khu
vuc Ha Tinh dang trong khi hau ning nong,
nhiét do co luc dat to1 trén 450C, vi vay cay hut
dich ché pham rat nhanh. C6 ciy chi sau 20
tiéng dd hap thu hét luong ché pham 500ml.
Pa s6 ciy hap thu hét luong ché pham sau 36
tiéng dén 48 tiéng.

Thi nghiém tiép ché pham vao thang 11
nam 2017 (mua dong) va thang 3 nam 2018
(muia xuan) cho thay thoi gian dé cay hap thu
hét ché pham kéo dai hon rit nhiéu so véi thi
nghi¢ém vao mua hé. Mdac du trong hai ngay
dau tién sau khi tiép ché phdm, mot sb truong
hop cdy ciing hit hét nira lwong ché phim
trong chai nhung sau d6 qua trinh hap thy ché
phém bi cham lai. Trong ca hai thi nghiém vao
mua déng va mua xudn trung binh cdy can hon
23 ngay méi hit hét ché pham (bang 4).

Bing 4. Anh huwdng ciia nhi¢t d9 va d9 Am t6i thoi gian cAy hap phu ché pham sinh hoc

Thoi gian cAy hap thu hét ché pham (tiéng)

Thang va Nhiét Po 4m — : Hé s bin
Khu vue thi nghiém de (O (%) Toi thiéu Toi da Trung binh d(}.ng (S%)
Huongsléflzl%,l;él Tinh 29,0 86 20 48 38,33 20,23
Huonglll(/li(:),l:la‘l Tinh 234 %6 (Bé;iggéy) @3 58§§éy) (25,3630iga‘1y) 30,62
Huong ﬁ%’l 21312‘1 Tinh 238 89 (Nélfl(l)géy) 3 371?§éy) (235,763? ’sgély) 29,08

Hinh 1. Qua trinh hinh thanh trim hwong thé hi¢n qua viing g6 d6i mau xung quanh 16 khoan va
phin phia trén ciia thin ciy trong thi nghi¢m véi ché phim chira nim Fusarium
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Khi hiu c¢6 anh huéng 16n dén qué trinh gb
d6i sang mau t6i, hinh thanh trim huong. Khi
sir dung ché pham sinh hoc kich thich céy tao
tram, tram huong thudng c6 ¢ khu vuc gd
xung quanh 16 khoan tiép ché pham, gb ¢ day
¢6 mau nau den (hinh 1A), khic han ving g
binh thudng mau trang. Phia trén (hinh 1B) va

dudi ving gd mau nau den nay con cé ving god
v6i tia mau den hodc ca ving gd c6 tram
huong t6i mau dic trung. Kich thudce hai ving
g6 co trAm huong nay cé thé rat khac nhau.
Bang 5 thé hién két qua do chiéu dai ving gb
d6i mau & cac thi nghiém véi diéu kién nhiét
d6, d6 Am khac nhau.

Biang 5. Chiéu dai ving gé d6i mau (mm) sau 12 thang tiép ché phdm Fusarium

Thoi gian bat dau thi nghiém 5/2017 11/2017
Trung binh (mm) 49,90 42,53
Hé s6 bién dong (%) 24,89 29,85

|U| gitra hai thi nghiém ¢ Huwong Khé,
Ha Tinh

2,27

Bang 5 cho thiy c6 sy khac nhau rd rét cua
chiéu dai ving gb d6i mau & cac khu vuc thi
nghiém voéi |U| = 2,27 > 1,96. Nhiét do va do
4m 13 hai yéu t6 quan trong d6i v6i sy xam
nhiém, phat sinh, phat trién cua nam, nhét 1a &
giai doan dau cua qua trinh xdm nhidém. Nhiét
d6 25 - 35°C, @6 4m > 80% la diéu kién thich
hop cho su phéat sinh, phat trién cia nim
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Nhiét d6 va d6 8m tirthang 5-2017 dén thang 4 ndm 2018

Thi nghiém ti€p ché pham ndm vao
thang nam 2017

Hinh 2. Nhiét d9 va d9 4m sau 12 thang thi

Mic du nhiét d6 va do am trong 12 thang
sau khi tiép ché pham nim cho cdy déu niam
trong pham vi twong duong nhau, voi nhi¢t do
khoang tir 20 - 30°C, d6 4m tir 72 - 96%. Tuy

Fusarium. Qua trinh xdm nhidm cua ndm xay
ra nhanh va manh hon khi géap diéu kién nhiét
do, do Am thich hop (Dong Xianhui, Qian
Tao, 2010). Hinh 2 thé hién dién bién cua
nhiét d6 va do am 12 thang sau thi nghiém
tiép ché pham nim cho cay Do bau ¢ Huong
Khé, Ha Tinh.

Nhiét 48 (°C)

X Xn | ] m v v v
Thang

vib vi X X

Do dm (%)

sci\—_\w

v V. Vi vii vl IX X
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Nhiét d6 va do 4m tirthang 11-2017 dén thang 10 ndm 2018

Thi nghiém ti€p ch& phdm ndm vao
thang 11 nam 2017

nghiém tiép ché phadm & Hwong Khé, Ha Tinh

nhién sy khac nhau nim & cic ngdy va céac
thang ké tiép thoi diém tiép ché pham. Vi thi
nghi¢m thyc hién vao thang 5, nhi¢t d§ sau
thang dau déu > 25,8°C, d6 4m sau thang ddu
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13 79 - 91%. O thi nghiém thuc hién vao théng
11, nhiét d6 nim thang dau tién déu < 23,8°C,
d6 4m 88 - 96%, dén thang thir sau nhiét do
moi dat 25,70C. Nhu vay do 4m cua sau thang

dau sau khi tiép ché phim & ca hai thi nghiém
déu thich hop dbi v6i ndm Fusarium. Nhiét 6
ctia thang thuc hién thi nghiém tiép ché pham
dugc thé hién & hinh 3.

40.0
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Hinh 3. Nhiét d§ ciac ngay cua thang S va thiang 11 nam 2017 & Hwong Khé, Ha Tinh

Thang 5/2017 c¢6 28 ngay nhiét d6 nim
trong khoang tir 25 - 35°C, chi c6 ba ngay nhiét
d6 dudi 25°C d6i chut 1a ngay 26, 27, 28 véi
nhiét d6 1an luot 1a 24,7; 24,6 va 24,9°C.
Thang 5 ndm 2017 ¢6 25/31 ngay d6 4m phu
hop véi nhu cau cua ndm Fusarium. Thang 11
nam 2017 c6 téi 21 ngay nhiét d§ duoi 250C,
nhiét do trén 25°C bt dau tir ngay 10/11 va két
thiic vao ngay 19/11. Tat ca cac ngay cla thang
11 nam 2017 c¢6 d6 4m nim trong pham vi
thich hop d6i voi ndm Fusarium. Nhu vay diéu
kién khi hau cua thang 05/2017 thich hop hon
so v6i thang 11/2017 cho sy x4m nhiém va
phat trién ctia nAm Fusarium. Nhiét do co anh
hudng téi qua trinh xdm nhiém, phat trién cta
ndm Fusarium, qua d6 anh huong dén qua
trinh hinh thanh trim huong, thé hién qua su
bién d6i mau sic cia gd & khu vyc xung quanh
16 khoan tiép ché pham, nhét 1a nhiét do cua
cac ngay trong thang thuc hién thi nghiém tiép
ché pham va nhiét d6 ctia nim thang ké tiép.
Chiéu dai ving g& d6i mau ¢ thi nghiém tiép
ché phém nam thuc hién vao thang 5 16n hon &
thi nghiém thyc hién vao thang 11 do nhi¢t do
ctia hau hét cac ngay trong thang 5 va nhiét do
ctia nam thang ké tiép déu thich hop hon cho
su phat trién cta nidm so voi thi nghiém thyc
hién vao thang 11. Vi vy can chu y t6i diéu kién
nhiét do, do am thich hop khi tién hanh ap dung
cong nghé tao tram bang ché pham sinh hoc.

4. KET LUAN

Mbi quan hé giita xuat xtr dé tram véi qua
trinh hinh thanh trim huong rét 15 rang. Trong sb
cac loai do trim Viét Nam D¢ bau (dquilaria
crassna) 13 loai ¢6 trAm huong chat lugng t6t
nhat. TrAim huong D6 bau Viét Nam c6 nhiing
ddc diém hon han so véi mot sb loai do tram khéc
nhu D6 van nam (4. yunnanensis), D6 ma lai (4.
malaccensis) cia An Do hay D6 qua nho (4.
microcarpa) cliia Malaysia thé hién théng qua sd
lugng hoat chat chinh. Tram huong Do bau Viét
Nam c6 11/16 (68,75%) hop chét quan trong,
trong khi D6 van nam chi c6 7/16 (43,75%), Do
mé lai va D6 qua nhd cb 8/16 (50%) hop chét
quan trong. C6 bén loai hop chit rat phd bién, do
la: 4-(4-Methoxyphenyl)-butan-2-one (=
Anisylacetone) c6 trong 8/8 mau thu duoc & Viét
Nam, B-Agarofuran co trong 7/8 mau thu dugc &
Viét Nam, Hinesol (= Agarospirol) co trong 7/8
mau thu duwoc & Viét Nam, 2-(1,2,6,7,8,8A-
Hexahydro-8,8A-dimethyl-2-naphtyl)-propan-
2-0l c6 trong 7/8 mau thu dugc ¢ Viét Nam. Chat
lugng tram hwong phy thudc vao xuat xir loai dé
tram. D6 bau (dquilaria crassna) khu vuc Ha
Tinh c6 hop chat quan trong véi ham lugng cao
hon so voi cac khu vuc khac la B-Agarofuran
trong tinh dau dat 7,571 GC%, gép 3,77 lan so voi
tinh dau Quang Nam, gip 1,18 14n so vdi tinh dau
Pha Quéc, Kién Giang.

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2019 119



Quadn ly Tai nguyén rung & Moi truong

Anh huéng cua khi hau t6i qué trinh hinh
thanh traim huong dugc danh gia thong qua anh
huong cua cac thong sb dai dién la nhiét do, do
am. Nhiét d6 va do 4m anh huong dén kha
ning hat ché phim sinh hoc, qua trinh gd bién
d6i mau dé hinh thanh trim huong. Thi nghiém
vao mua hé voi nhiét do cao, thoi tiét nong kho
cdy hap thu ché phdm sinh hoc nhanh hon 10
lan so v6i thi nghiém vao mua dong hoic mua
xuan (gan 2 ngdy so véi trén 23 ngay). Thi
nghiém tiép ché phim nam Fusarium & Huong
Khé, Ha Tinh vao thang 5 nam 2017 va thang
11 nam 2017 cho két qua khac nhau rd rét: Sau
12 thang tiép ché pham cay thi nghiém trong
thang 5 c6 chiéu dai vang gd ddi mau trung
binh 49,90 mm so v&i 42,53 mm ¢ thi nghi€ém
trong thang 11. Chiéu dai ving gd d6i mau &
thi nghiém tiép ché phdm nim thyc hién vao
thang 5 16n hon ¢ thi nghiém thyc hién vao
thang 11 do nhiét d6 cia hau hét cic ngay
trong thang 5 va nhiét d6 cua nim thang ké
tiép déu thich hop hon cho su phat trién cta
nam so véi thi nghi¢m thuc hién vao thang 11.
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OF Agquilaria crassna

Nguyen The Nha, Le Bao Thanh, Nguyen Thanh Tuan, Hoang Thi Hang, Bui Van Nang
Vietnam National University of Forestry
SUMMARY

The quality of agarwood depends on the provenance of Aquilaria crassna. The oil of Aquilaria crassna in
Vietnam has 11/16 (68.75%), while 4. yunnanensis has 7/16 (43.75%), and A. malaccensis and A. microcarpa
have 8/16 (50%) important compounds. Aquilaria crassna distributed in Ha Tinh province has greater content
of B-Agarofuran at 7.571 GC% in comparison to those distributed in other areas and countries. Temperature
and humidity affect the ability of biological products absorbing and color changing process of wood to form
agarwood in Aquilaria trees. Experiments conducted in the summer showed that Aquilaria trees absorbed
biological products 10 times faster than those experimented in the winter or spring. Experiments of injecting
Fusarium fungus products conducted on two different times of May 2017 and November 2017 in Huong Khe
(Ha Tinh province) showed obviously significant different results: after 12 months, trees experimented in May
has an average length of color changing wood of 49.90 mm in comparison with 42.53 mm of those conducted
in November. The differences were because the temperatures of almost all the days of May and the next 5
months are more suitable for the development of fungi than that of November.

Keywords: Agarwood, Aquilaria crassna, ecological factors, important compounds, provenance.
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