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NGHIEN CUU XAYDUNG QUY TRINH VA PANH GIA CAC YEU TO ANH HUONG
PEN HAM LUQNG TINH DAU TRONG LA HOAC HUONG
BANG PHUONG PHAP CAT KEO HOI NUOC

TOM TAT

Muc tiéu: Xay dwng quy trinh chiét xuét tinh dau
trong la cay hoac huwong bang phwong phap cét
kéo hoi nudrc.

Phwong phap: Banh gia khao sat quy trinh thu
hai, phoi sdy, U 1én men va chiét xuat bang phwong
phap cat kéo hoi nwéc anh huwdng dén ham lwong
tinh dau trong 14 hoc huong.

Két qua: La hodc hwong dwoc thu hai vao
khoang th&i gian tir 7:00-8:00 gi& sang cla cac
ngay kho rao, thu hai ca la non, la banh té va la
gia. La sau khi thu hai sé dugc séy & nhiét do
450C trong 24 gi&> dén dd &m khong qua 12 %.
Tiép d6, 14 hodc hwong kho sé dwoc U dé [én men,
c6 thé 0 khi khéng cé men gidng trong thoi gian 4
ngay hodc U v&i men gibng Tempeh (chiing ndm
Rhizopus oligosporus) trong thoi gian 2 ngay véi ty
Ié 2 g men/1 kg dworc liéu. Dworc liéu sau U sé dwoc
tién hanh cét kéo hoi nwdc dé chiét xuat tinh dau,
v&i hiéu suat cao nhét dat 3,18 %.

Két luan: Xay dung dwoc quy trinh chiét xuat
tinh dau trong 14 hoac hwong tir khau thu hai, phoi
sy, 0 lén men va chiét xuat bang phwong phap cét
kéo hoi nudrc.

Ttr khéa: hoéc hwong, tinh dau, cat kéo hoi nuwéc.

DEVELOPMENT OF A STEAM DISTILLATION
PROCESS AND EVALUATION OF FACTORS
AFFECTING ESSENTIAL OIL YIELD FROM
PATCHOULI LEAVES (POGOSTEMON CABLIN
(BLANCO) BENTH.)

ABSTRACT

Objective: To develop a steam distillation process
for essential oil extraction from patchouli leaves.

Method: The study evaluated the effects of

harvesting, drying, fermentation and steam distillation
on the essential oil yield of patchouli leaves.

Results: Leaves were harvested between 7:00
and 8:00 a.m. on dry days, including young, mature
and old leaves. Post — harvest, the leaves were
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dried at 450C for 24 hours to achieve a moisture
content below 12 %. Fermentation was subsequently
carried out either without inoculum for 4 days or with
Tempeh (Rhizopus oligosporus) for 2 days at a ratio
of 2 g of inoculum per kilogram of raw material. The
fermented material was then subjected to steam
distillation to obtain the essential oil, yielding a
maximum extraction efficiency of 3.18%.

Conclusion: A standardized protocol for
essential oil extraction from patchouli leaves was
established, encompassing harvesting, drying,
fermentation and steam distillation.

Keywords: patchouli, essential oil, steam
distillation.
I. DAT VAN BE

Pogostemon cablin (Blanco) Benth, con dwoc
goi la hodc hwong, day la loai cay rat dé tréng,
c6 ngudn gbc tir Pong va Tay An Do, hién nay
dwoc trong nhidu noi trén thé gi¢i nhw Malaysia,
Indonesia, Thai Lan, Brazil, Trung Quéc...[1]. Tai
Viét Nam, hodc hwong dwoc trébng kha phd bién
& nhiéu tinh mién B&c nhw Ha Nam, Hung Yén...,
chd yéu dé lay 1a va canh dé l1am thuéc. Duoc liéu
hoac huwong duwgc diung dé chira cdm cuim, cam
néng, nhirc dau, sd mii, dau minh, dau bung, tiéu
chay, nén mdra, &n khong tiéu, day bung, ¢ khan,
hoi miéng ...[1-2].

Hoac hwong ciing 1a mot ngudn nguyén liéu dé
chiét xu4t tinh dau quan trong. Tinh dau hodc huong
cht yéu duwoc chiét xuat tr 14. San lwong tinh dau
hoac hwong trén thé gi¢i hang nam khodng 1300
tan. Day 1a nguyén liéu quan trong cho nganh cong
nghiép my phadm va san xuét nuwéc hoa co gia tri cao
va lam chét dinh hwong [3]. Tinh dau hodc huong
con cd hoat tinh khang khudn déi véi trwc khuén
E. coli, tu cau khuan, lién ciu khuan tan mau, truc
khuan thuwong han va tryc khuan lao...[4].

C6 thé chiét xuét tinh dau hodc hwong twr 1a twoi,
l& khé va la i men bang phwong phap céat kéo hoi
nwoc. Viéc chiét xuét tinh dau t 14 kho thuan loi
cho viéc xt ly nguyén liéu, chat lwong tinh dau van
dam bdo nhwng hiéu suét thip. La G men cho hiéu
suéat cao hon do tinh dau khéng chi nam & I6ng tiét
ma con ndm sau trong cac tuyén tiét, ma véi cac
phwong phap phan chia dugc liéu théng thuwdng
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khoéng giai phéng hét dwoc [3-4]. La hodc huong
c6 thé dwoc G c6 hodc khong cé men gidng. Tai
Viét Nam, chung téi chwa tim dwgc nghién clu
nao danh gia chi tiét anh hwéng cta cac yéu té tw
quy trinh thu hai, phoi sdy, 1én men va chiét xuét
dén ham lwong tinh diu trong |14 hoac hwong,
do do6 chung toi tién hanh dé tai nay véi muc
tiéu: Xay dwng dwoc quy trinh chiét xuét tinh dau
trong la cay hodc hwong bang phwong phap céat
kéo hoi nuwéc.

Il. DOI TWONG VA PHUW'ONG PHAP NGHIEN CUU

2.1. Déi twong, thi gian, dia diém nghién ciru

Doéi twong: cay hodc huwong Pogostemon cablin
(Blanco) Benth. dwoc tréng va thu hai tai xa Quynh
Phu, tinh Hwng Yén.

Dia diém nghién clru : Khoa Dwoc — Trudng dai
hoc Y Dwoc Thai Binh

Thi gian nghién ctru: tlr thang 01/2024 dén
thang 8/2024.

2.2. Héa chét, thiét bi dung trong nghién ctru:

Cac nguyén liéu, hda chét dung trong nghién ctru
bao gdbm: la hodc hwong, ching ndm Rhizopus
oligosporus (men Tempeh - Indonesia), nuwéc
cat, Javen, dung dich dé carmin, dung dich xanh
methylen, toluen.

Cac dung cu, trang thiét bi dung trong nghién
clru gdbm: ti sdy AP60 (Froilabo), can dién t&r 31S
Frecisa (Swiss made), dung cu cat vi phau, kinh
hién vi quang hoc Primo Star (Zeiss), dao thai, chai
lo thaly tinh, &ng dong chia vach, cdc c6 md, bo dung
cu xac dinh ham lwgng nuée, bé dung cu dinh lvgng
tinh dau, may cat nwéc 2 lan (Trung Quéc).

2.3. Phwong phap nghién curu:

2.3.1. Thu hai

Thu hai la hodc huong vao thei diém sang sém
(khoang 7:00-8:00 gi¢ sang) cua cac ngay khod
réao trong thang 1, 2/2024. Thu hai ca la non, la
banh té va la gia (khong lay 14 vang, da). La sau khi
thu hoach mét phan dwoc cat thanh cac doan nhé
(khoang 2 cm) roi dem di dinh lwong tinh diu trong
l& bang phwong phap cét kéo hoi nwédc (danh sé 1a
mau M1 - dé xac dinh ham lwong tinh dau trong 14
twoi). Phan con lai dwgc phoi hodc say kho trong
cac diéu kién khac nhau.

2.3.2. Kiém tra dworc liéu

Dwoc liéu dwoc kiém tra dwa trén cac dac diém
hinh thai va vi hoc theo mé ta trong Dworc dién Viét
Nam V [2].
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2.3.3. Phoi — say

L& hoéc hwong sau khi thu hai sé dwoc danh sb
mau va dem phoi hodc sdy theo cac phwong phap
dwoc mo ta trong bang 1.

Béang 1. Cdc phwong phép lam khé hodc hwong

Mau Phwong phap lam khé

M2.1 | Phoi khé tryc tiép dwdi anh ndng mat troi
M2.2 Phoi khé trong béng mat

M2.3 Sy & nhiét do 45°C

M2.4 S&y & nhiét dd 60°C

L4 hodc hwong dwoc phoi hodc sdy dén do am
<12,0 % [2]. Sau khi phoi say kho dat d& am, dwoc
lidu dwoc lam nhd thanh bdt thd rdi dem di dinh
lwong tinh dadu hodc bao quén trong tui nilon kin,
tranh 4m dé lam cac thi nghiém tiép theo.

23.4.U0

Hoac hwong dwoc G theo 2 phwong phap:

Phwong phap 1: G khéng str dung men giéng

L& hoéc hwong khé dwoc G trong nhivng bao day
trong nhirng khodng thoi gian 1, 2, 3, 4, 5 ngay.
Trong qua trinh G c6 khudy trén thi cong (mdi ngay
11an trong 5 phat), duy tri nhiét dd khdng qua 500C.

Phwong phap 2: G cé sl dung men giéng
Tempeh

La hodc hwong khé dwoc cho vao binh chiva, cho
thém nwéc vao theo ty 1€ 1:5 (w/w) so v&i duoc liéu
dé tao diéu kién thich hop cho sy phat trién cla
men. Men Tempeh dwoc tron vao voi ty 1€ 2 g men
trén 1 kg duoc liéu hodc hwong khd. Qua trinh 1én
men kéo dai & 5 cap do, cu thé 13 2, 4, 6, 8, 10 ngay.
Trong qua trinh 1&n men c6 khudy tron tha cong (m6i
ngay 1 1an trong 5 phat). Thoi gian G clia cac mau &
hoéc hwong dwoc thé hién trong bang 2.

Tét ca cac thi nghiém déu dwoc nhac lai 3 14n va
két qua dinh lwong tinh dau 1a két qua trung binh
cla 3 lan thwc hién.

Béang 2. Thoi gian 4 cdc méu I hoac huong

Mf?lu (khong Thoi Mau (c6 sw Thoi

sw dung . . |dung men L.

men giéng) gian t Tempeh) gian t
M3.1 1 ngay M3.6 2 ngay
M3.2 2 ngay M3.7 4 ngay
M3.3 3 ngay M3.8 6 ngay
M3.4 4 ngay M3.9 8 ngay
M3.5 5 ngay M3.10 10 ngay

2.3.5. Xac dinh ham am
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Cac mau nghién clru duoc xac dinh ham lwong  Ham lwong tinh dau (%) 1a ty 1é gitra thé tich tinh
nwéc bang phwong phap cét véi dung méi theo quy  dau thu dwoc trén khéi lwong nguyén liéu st dung
dinh trong phu luc 12.13 — Duoc dién Viet Nam V [2].  twong &ng.

2.3.6. Dinh lwong tinh dau Cdng thirc tinh:

Can chinh xac khoang 100,00 g dwoc liéu hodc  Ham lwong TD/nguyén liéu = (thé tich TD) / (s6
hwong (dwoc liéu twoi dwoc cat nho, dworc ligu kho gam nguyeén liéu) x 100 %
hoac da dujc_yc U men dwoc tan thanh bét thé) cho Ham lwong TD/DL kho = (thé tich TD)/ [(s6 gam
vao binh cau c6 dung tich 500 ml cda bd dung cu nguyén liéu) x (1-ham &m)] x 100 %
dinh lwong tinh dau. Thém 200 ml nwéc cét vao
binh cau, tién hanh cét trong 3 gi® (phwong phap
cét kéo hoi nuéc dung nwéc) [2].

ll. KET QUA NGHIEN CU'U

3.1. Két qua kiém tra dworc liéu

Dé&c diém hinh thai: hodc hwong la cay thao, séng 1au ndm, cao khodng 30 — 60 cm. Than vuéng, mau
nau tim, cé phan nhanh, gbc héa gb pht 16ng nhd va day. La moc ddi, hinh bau duc hoéc hinh tring, dai
4 — 6 cm, rong 2 — 4 cm, dau hoi nhon, mép khia rang cwa to khéng déu, hai mat cé 16ng, mat dwdi doi
khi ¢ mau nau tim, gan ndi rd chang chit, cudng 14 dai 1 — 3 cm. Pac diém hinh thai hodc huong dwoc
mo ta trong hinh 1.

Hinh 1. Hodc hwrong Pogostemon cablin (Blanco).

Vi phéu I4: biéu bi 14 c6 nhiéu 16ng che ché da bao, gdm 2 dén 5 té bao dai, dau thuén nhon. Léng
tiét tron hay tron det. Biéu bi dwdi co nhiéu 16 khi, 16ng che ché va 16ng tiét nhidéu hon biéu bi trén. Dam
mo day goc xép sat biéu bi trén va biéu bi dwéi ciia gan 1a. Md mém phién 1a ¢ cac té bao thanh méng.
B¢ libe-gb & gilra gan la c6 libe phia dui, gb phia trén. Bac diém vi phau & hodc hwong dworc trinh bay

trong hinh 2. Long chechg « sl
Long tiét < »

&

Bidubitrén <«

M6 mém phién 14 +—
Bolibe — g6 =

Mo day goe "« -
Bieu bi dudi
Hinh 2. Vi ph4u Ia hodc hwong
Bét I4: c6 mau nau xam, mui thom dac trung, vi té nhe. Soi kinh hién vi thy: nhitng manh biéu bi mang

16 khi; nhiéu 16ng tiét I&n da bao va céac léng tiét nhd véi dau cé 1 dén 3 té bao chan rat ngén; rai rac co
céc 16ng che ché da bao, manh mach xoan, mach diém.
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Hinh 3. Bdc diém bét Ia hoac hwong
3.2. Két qua dinh lwong tinh diu trong cac mau la hoac hwong twoi hoidc khd
Dé khao sat phwong phap lam khd phu hop, dé tai da tién hanh 1am kho 14 hodc hwong trong cac diéu
kién khac nhau, két qua dwoc trinh bay trong bang 3.
Béang 3. Két qua dinh Iwong tinh dau trong cdc mau la hodc hwong twoi hodc khé

3 Ham lwon
x . Nguyén . | Thé tich Ham Iw?’ng i
Mau Lan lidu (g) Ham am TD (mi) TD/nguyén TDTB/DL khd
: liéu (ml/100 g) (ml/100 g)
1 100,33 0,51 0,51 %
2 100,40 0,53 0,53 %
M1 72 % 1,82 %
3 100,14 0,49 0,49 %
1 100,15 2,22 221 %
M2.1 2 100,28 10 % 2,26 2.25% 2449
. (o] y (o]
3 100,06 2,14 2,14 %
1 100,02 2,71 2,71 %
V2.2 2 100,17 1% 2,68 2,68 % 3029
' 3 100,35 270 2,69 % meR
1 100,43 2,76 2,75 %
2 100,05 2,63 2,63 %
M2.3 12 % 3,05 %
3 100,37 2,70 2,69 %
1 100,02 2,38 2,38 %
M2.4 2 100,26 10 % 2,42 241 % 264 %
. y 0
3 100,08 2,36 2,36 %

Két qua khao sat cho thay ham lwong tinh diu trong cac mau M2.2 va M2.3 déu dat tiéu chuan theo
Duwoc dién Viét Nam. Tuy nhién, mau 2.3 chi can sy trong 24h da dat dwoc ham dm theo quy dinh
(khéng qué 12 %) trong khi mau 2.2 can phai phoi mat 4-5 ngay phu thudc theo diéu kién thoi tiét, nén
nhém nghién clru str dung mau 2.3 dé lam cac nghién ctru tiép theo.

3.3. Két qua dinh lwong tinh dau trong la hodc hwong da qua u khéng str dung men giéng

Dé khao sat thoi gian G 14 hoac hwong khi khdng str dung men giéng, dé tai tién hanh 0 14 ho&c hwong trong
cac khodng thdi gian khac nhau, két qua dwoc trinh bay & bang 4.
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Béang 4. Két qua tinh dau trong la hodc hwong da qua u khéng st dung men giéng

2 Ham lwong
. . Nguyén .z _ | Thé tich Ham Alu’gfrAlg A
Mau Lan lidu (g) Ham am TD (ml) TD/nguyén liéu | TD TB/DL khé
i (mli/100 g) (ml/100 g)
1 100,25 2,72 2,71 %
2 100,04 12 % 2,65 2,65 %
0,
M3.1 3 100,11 2,68 2,67 % 3,00 %
1 100,30 2,70 2,69 %
V32 2 100,28 129 2,69 2,68 % 3,00 %
' 3 100,01 ° 2,66 2,66 %
1 100,22 2,72 2,71 %
a3 2 100,18 129 2,73 2,72 % 300
' 3 100,03 ° 273 273 % e
1 100,15 2,77 2,76 %
a4 2 100,36 129 2,81 2,80 % 316
' 3 100,09 ° 278 2,78 % D
1 100,02 2,68 2,68 %
a5 2 100,11 129 2,69 2,68 % 3,05
' 3 100,15 ° 272 2.71% e

Két qua khao sat cho thdy ham lwong tinh dau trong 14 hodc hwong tang dan khi thoi gian G téng 1én ti
1 dén 4 ngay, dén ngay th& 5 ham lwgng giam.
3.4. Két qua dinh lweng tinh dau trong la hodc hwong da qua G st dung men giéng Tempeh
Dé khao sat thdi gian U 14 hodc hwong khi st dung men gibng Tempeh, dé tai tién hanh 0 14 hodc
hwong trong cac khodng thoi gian khac nhau, két qué dwoc trinh bay & bang 5.
Béng 5. Két qua tinh dau trong la hodc hwong da qua U str dung men giéng Tempeh

wau | Lan | Newen | .| Thé tich :;:;é:"q"g |T ; lj Ham lvong TDTB/
liéu (g) TD (ml) (ml100 g) DL kho (ml/100 g)
1 100,33 2,83 2,82 %
2 100,14 | 12% 2,80 279 % )
M3.6 I3 100,17 2,79 2,78 % 3.18%
1 100,26 275 274 %
ey 2 10022 | 272 271 % £ 08 %
: 3 100,08 2,69 2,69 % !
1 100,37 2,50 2,49 %
es 2 10009 | 2,47 2,47 % i
: 3 100,15 2,49 2,49 % ’
1 100,22 2,33 2,32 %
ao |2 10036 | . 2,38 2,37 % )68 %
: 3 100,25 2,30 2,29 % ’
1 100,02 1,02 1,92 %
o 2 10018 | 2,03 2,02 % 2250
' 3 100,18 2,00 1,99 % ’

Két qua khao sat cho thay sau khi G v&i men gibng Tempeh 2 ngay, ham lwong tinh dau trong méau
nghién clru dat ty & cao nhét, sau d6 gidam dan.
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3.5. Quy trinh chiét xuéat tinh dau trong la hodc hwong

Tw cac két qua khao sat dwoc & muc 3.2; 3.3; 3.4, quy trinh chiét xuét tinh dau trong la hodc hwong
duoc tém tat nhw sau: thu hai la hodc hwong vao khoang thdi gian tir 7:00-8:00 gi& sang clia cac ngay
kho rao, say & nhiét do 45°C trong 24h (dén d6 am <12 %), l4 hodc hwong khé duwoc [én men khi khéng
c6 men giéng trong 4 ngay, ho&c U v&i men Tempeh trong 2 ngay véi ty 1& 2 g men/1 kg dwoc liéu; sau

khi I1&n men 14 hodc hwong dwoc cat kéo hoi nwéc dé thu dwoc tinh dau.

Thu hai

Thu hi 14 hodc hwong (7-8h sang, ngay kho)

Say

Say 45°C trong 24h (dd am = 12%)

Lén men
- Khéng men gidng: 4 ngay

- Men Tempeh: 2 ngav (2g'kg dugelidu)

Cit kéo hei nwéc

Thu nhan tinh dau hodc hwong

Hinh 4. So’ dé quy trinh chiét xuat tinh dau trong Ia hoac huong

IV. BAN LUAN

Mau |4 hodc hwong dwoc thu hai vao budi sang
(khoadng 7:00-8:00 gi®) trong diéu kién kho rao
theo tai liéu [3], khi l4 da hét swong va han ché that
thoat tinh diu. Sau thu hai, mau twoi dwoc dinh
lwong tinh dau ngay, déng thdi dwoc lam kho bang
cac phwong phap khac nhau va tién hanh cét kéo
hoi nuwéc. Két qua (bang 3) cho thdy ham lwong
tinh dau trung binh cda la twoi dat 0,51 % (twong
dwong 1,02 % theo khéi lwgng khé tuyét déi), cao
hon so v&i bao cdo trong tai liéu [3], c6 thé do khac
biét vé gidng, tudi cay va diéu kién sinh trwdng.
Ham lwong tinh dau cta mau khd (2,44-3,05 %,
tinh theo khdi lwong khé tuyét dbi) cao hon dang
ké so v&i mau twoi. Sy gia tdng nay dworc gidi thich
b&i qua trinh lam khoé lam pha v& cAu tric té bao,
tao diéu kién thuan loi cho qua trinh gidi phéng va
thu héi tinh dau trong chung cét.

Ham lwong tinh diu cla 14 hodc hwong phu
thudc vao phwong phap lam khd. Cac mau phoi
trong bong ram va sdy & 45°C (M2.2, M2.3) cho
ham lwong tinh dau cao hon (3,02 % va 3,05 %) so
v&i mau phoi nang truc tiép va siy & 60°C (2,44
% va 2,64 %), phu hop so v&i cac tai liéu [3],[5].
Nhiét d6 cao va anh néng truc tiép cé thé gay bay
hoi tinh dau va lam dwoc liéu khé qua nhanh, anh
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hwéng dén hiéu suét chiét. Trong hai phwong phap
tdi wu, mau phoi trong béng mat (M2.2) can 4-5
ngay dé dat d &m <12 % theo Dwoc dién va phu
thudc diéu kién thoi tiét, trong khi mau sdy & 45°C
(M2.3) dat yéu ciu sau 24 gio. Ngoai ra, qua trinh
lam kho kéo dai cé thé gay &m méc, lam gidm chét
lwong tinh d&u [3],[6]. Do do, sdy & 45°C (M2.3)
duwoc lwa chon cho cac nghién ciru tiép theo.

Két qua (bang 4) cho thdy ham lwong tinh dau
tang theo thoi gian U khi khéng st dung men giéng,
dat cuwc dai vao ngay th 4 (3,16 % & mau M3.4)
va giam & ngay th(r 5. Nguyén nhan la khoang 50
% tinh ddu nam trong cac tuyén tiét sau trong mo
14, khé dwoc gidi phong béng cac phwong phap co
hoc théng thuwdng. Qua trinh I1€n men trwdc chwng
cét gilp pha v& thanh té bao va cac cAu tric tuyén
tiét nhor enzyme vi sinh vat (d&c biét cellulase phan
cat lién két B-1,4-glycosid), tr d6 tdng kha nang giai
phéng va thu hdi tinh diu [6]. Trong diéu kién khong
bd sung men gidng, thdi gian G ti wu 1a 4 ngay, phu
hop véi tai liéu sbé [7]. Tuy nhién, chuwa thé so sanh
trwc tiép ham lwong tinh dau gitra cac nghién ctru
do sw khac biét vé cach biéu thi két qua.

Két qua (bang 5) cho thdy ham luvong tinh dau
dat cao nhat sau 2 ngay 1&n men khi st dung men
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Tempeh & mau M3.6 (3,18 %), sau d6 giam dan
theo thoi gian; dén ngay thtr 4, mau M3.7 van duy
tri mrc cao (3,08 %), trong khi cac mau M3.8—
M3.10 gidm xuéng duéi 3 %. So v&ilén men khong
bd sung men gidng, viéc st dung men Tempeh rat
ngan thoi gian 1&n men tdi wu (2 ngay so véi 4
ngay) nhwng van dat hiéu suat tinh dau cao. Két
qua nay phu hop véi nghién clru clia Slamet va
cong s [8].

V. KET LUAN

Két qua nghién ctru cho thdy ham lwong tinh dau
l& hodc hwong phu thudc dang ké vao diéu kién
thu hai, phwong phap lam khé va qua trinh Ién men
trwéc chwng cat. Thu hai vao budi sang trong diéu
kién kho rdo gitip han ché that thoat tinh dau. Qua
trinh 1am khé lam tang hiéu suét thu héi tinh dau,
trong d6 sdy & 45°C trong 24 gi® 1a tdi wu do dadm
bao d6 &m, han ché bay hoi va gidm nguy co bién
ddi chat lwong. Lén men trwéc chwng cét cé vai trd
quan trong trong viéc pha vé& cau tric té bao, tang
kha n&ng giai phong tinh dau; théi gian G téi wu 1a
4 ngay khi khéng sir dung men giébng va 2 ngay
khi st dung men Tempeh (2 g/kg), v&i hiéu suét
cao nhét dat khodng 3,18 %. Quy trinh dé xuét gop
phan nang cao hiéu qua chiét xuét tinh dau hoac
hwong va cé gia tri ’ng dung thwe tién. Tuy nhién,
dé tai chi yéu mang tinh khao sat thwc nghiém,
chwa c6 phan tich théng ké sau. Nhirng nghién
ctru tiép theo can danh gia thanh phan héa hoc va
chét lwong tinh dau bang céac k¥ thuat hién dai nhw
GC-MS.
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