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DOI: 10.46223/HCMCOU.. Tinh dau gimg 1a mot trong nhitng tinh dau quy do c¢6 cong
tech.vi.17.2.2187.2022 dung chira bénh budn nén, chdng say tau xe, khang oxi hoa, khang

khuan va khang viém. Trong nghién ctru nay, thanh phan héa hoc
tinh ddu tr cdn hanh gimg Zingiber officinale Roscoe trong tai Phi
Ngay nhan: 15/02/2022 Y,én va Bi’nh Duong lﬁr,l dau tién QUQC cong bd. Cac thong sd chung
. cat 161 cudn hoi nudce to61 vu bao gom thoi gian ly trich (06 gio) va ti
Ngay nhan lai: 12/05/2022 1€ nguyén liéu: nude (1:3 g/ml). Thanh phﬁn héa hoc tinh dau duoc
Duyét dang: 17/05/2022 phan tich bang phuong phap sac ky khi ghép khéi pho (GC-MS) cho
thiy zingiberene, o-farnesene, geranial, sesquisabinene, neral,
camphene, B-bisabolene 1 cic cau phan chinh trong tinh dau gimg.

) ABSTRACT
phuong phép chung cat 161 ] o S
cubn hoi nuéc; tinh diu gimg; Ginger essential oil is one of the most valuable essential oils

thanh phan héa hoc cta tinh due to its antiemetic, anti-motion sickness, antioxidant,
dau gung trong 6 Phu Yén &  antibacterial, and anti-inflammatory properties. In this study, the
Binh Duong; Zingiber chemical components of ginger essential oils from the rhizome of
officinale Zingiber officinale Roscoe cultivated in Phu Yen and Binh Duong
Provinces were first published. The optimal hydrodistillation
Keywords: parameters including extraction time (06 hours) and the ratio of
T i material: to water (1:3, g/ml) were reported. The chemical
hydrodistillation; ginger . .
essential oil: chemical composition of the oil analysed py 'Gas Chromat‘ography-Mass
composition of ginger oil in Spectrometry (GC/MS) method indicated that zingiberene, ao-
Phu Yen & Binh Duong farnesene, geranial, sesquisabinene, neral, camphene, 3-bisabolene
Province; Zingiber officinale  were the main components.

Tir khoa:

1. Gi6i thiéu

Nhiéu cdng trinh nghién cru da cho thay cay guing (Zingiber officinale Roscoe) khéng chi
duogc sir dung khéa phd bién nhu mét loai gia vi trong mén in ma con co tac dung chira bénh budn
ndn, chng say tau xe, khang oxi hda, khang khuan va khang viém (Bo Y té, 2017; Chrubasik,
Pittler, & Roufogalis, 2005; Do, 2004; Munda, Dutta, Haldar, & Lal, 2018; Singh, Maurya,
Catalan, & De Lampasona, 2005), nho hoat tinh cua phan tinh dau chira trong cu ging (El-Baroty,
Abd El-Baky, Farag, & Saleh, 2010; Geiger, 2005; Mesomo & ctg., 2013; Wang & ctg., 2020).

Cu ging (cin hanh ging) chtra khoang 3% tinh dau - chiém khoang 20 - 25% trong nhua
dau (oleoresin). Tinh du gung la cac chat dé bay hoi, gdm khoang 60 c4u tir (hay cau phan) trong
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d6 cac cAu phan chinh 14 camphene, B-phellandrene, 1,8-cineol, a-zingiberen, B-bisabolen, ar-
curcumen, B-sesquiphellandren, ... quyét dinh mai vi va hoat tinh sinh hoc cua tinh dau (Chrubasik
& ctg., 2005; Shirooye, Mokaberinejad, Ara, & Hamzeloo-Moghadam, 2016; Zancan, Marques,
Petenate, & Meireles, 2002).

Vi vay muc tiéu cua bao céo ndy nham nghién ctu ly trich tinh dau girng mot cach hiéu
qua nhit dé ung dung cac duoc tinh néu trén. C6 nhiéu phuong phap duoc dung dé chiét xuét tinh
dau girng bén canh phwong phap chung cat 16i cudn hoi nudc truyén théng (hydrodistillation) nhu:
phuong phap chung cit ¢d hd trg vi sdng (microwave assisted distillation) (Alfaro, Bélanger,
Padilla, & Paré, 2003; Shah & Garg, 2014; Tong & Nguyen, 2011), phuong phap chiét chat long
siéu t6i han voi CO2 va dung moi (supercritical fluid extraction) cé thé chiét ca phan nhya dau
(Mesomo & ctg., 2013; Zancan & ctg., 2002). Do viéc st dung dung méi dé chiét nhu hexan,
petroleum ether, dichloromethane, ... (Alfaro & ctg., 2003; Zancan & ctg., 2002) lam moi nguoi
e ngai tap chat con sot lai s& anh hudng dén suc khoe va mdi truong nén dé tai chi chon phuong
phap chung cit hoi nudc (dung nudc dé chiét tinh dau) theo hai cach gia nhiét (dun noéng truyén
thdng va chiéu xa vi song) dé thyc hién.

Nghién cttu nay nham muc dich khao sat mot s6 yéu té anh huong dén qua trinh chung ct
hoi nude vi cac cong trinh di trude cho thay c6 kha nhiéu khac biét vé thoi gian chung cat, ti 16
nguyén liéu/nudc, ... nhu: Téng Thi Anh Ngoc va Nguyén Vian Kién chung cit vai thoi gian ti
wu mét 16 gio (Tong & Nguyen, 2011), mot sb tac gia khac chung cat téi wu trong 06 gio (Singh
& ctg., 2005) hay 05 gio (Nampoothiri, Venugopalan, Joy, Sreekumar, & Menon, 2012;
Kamaliroosta, Kamaliroosta, & Elhamirad, 2013), hoac chi con 03 gio (El-Baroty & ctg., 2010;
Mesomo & ctg., 2013); tham chi rut xudng con 150 phut (Huynh & Do, 2019; Racoti & ctg., 2017).
Vé ti 1& nguyén liéu/nude ciing c¢6 nhiéu khac biét nhu: Huynh va Do (2019) khao sat cho thay ti
1& % 1a t6i wu, Ho va Le (2015) cho ti Ié ciing gan tuong ty 2509 nguyén liéu/400ml nuéc; tuy
nhién Kamaliroosta va cong sy (2013) lai ding ti 1& 1/5. V& muc do xay nho nguyén liéu gimng ban
dau: Kamaliroosta va cong sy (2013) xay nhuy2n gung thanh bot min; Nampoothiri va cong su
(2012) xay thanh hat c& 20 - 40 mesh (tirc c& 0.4 - 0.8mm), con Racoti va cong su (2017) xay
kich ¢& I6n hon 2 - 6mm; trong khi Shah va Garg (2014) chi cat lat theo chiéu doc véi do day
0.2cm. Céc nghién ciru nay nham t6i wu héa lugng tinh dau thu dugc, nhét 1a tinh dau gung trong
tai 02 tinh Binh Duong (noi dat phong thi nghiém cua Truong Pai Hoc Mg Thanh phd Ho Chi
Minh) va tinh Pha Yén (01 tinh cach biét vé dia Iy & mién Trung Viét Nam dé so sanh), vi cac
gidng gung trong & cac vang mién khac nhau sé& c6 dac thu riéng do thanh phan héa hoc khéac nhau
(Nampoothiri & ctg., 2012).

Trén thé gioi, thanh phan hda hoc cua tinh dau gimg ciing c6 nhiéu thay d6i theo ving mién
do diéu kién khi hau & thé nhudng khéc nhau, tuy nhién cac ciu phan chinh dugc da sé tai liéu
ghi nhan la: camphene, pB-phellandrene, a-zingiberen, B-bisabolen, ar-curcumen, B-
sesquiphellandren, ... (Racoti & ctg., 2017; Shirooye & ctg., 2016; Singh & ctg., 2005; Zancan &
ctg., 2002). O Viét Nam, ging trdng tai tinh Hau Giang cho thanh phan héa hoc ¢ cac cau tir
chinh ciing gan gidng trén thé gigi: zingiberene (10.62%), neral (13.99%), a-farnesene (8.05%),
... (Tong & Nguyen, 2011); tuy nhién tinh dau ging & Bac Liéu lai c6 03 cdu phan chiém da s6
hoan toan khac biét: geranial (20.34%), geraniol (17.38%), neral (12.63%), ... (Ho & Le, 2015).
Sy khac nhau nay c6 thé anh huong dén qua trinh chung cét (vi du kéo dai thoi gian chung cat voi
cac loai tinh dau cé nhiéu sesquiterpen hon). Vi vy dé tai ciing s& khao sat thanh phan héa hoc
cua tinh dau gung trdng tai 02 dia phuong Binh Duong va Phi Yén sau khi ly trich bing phuong
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phdp GC-MS ma trudc day chua c6 cong bd ndo khac, va ciing nham dé bién luan cho céc thdng
s6 ly trich thu dugc la dya trén miu tinh dau c6 thanh phan cu thé dugc bao cdo dudi day.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Cin hanh gimg dugc thu mua tai vuon ¢ huyén DPong Hoa, tinh Phll Yén va Thanh phé
Tha Dau Mét, tinh Binh Duong.

Nguyén liéu dugc bao quan ¢ noi thoang mat ¢ nhiét o phong thi nghiém 26 - 28°C cho
dén khi tién hanh thi nghiém

2.2. Phwong phdp nghién ciru

Tinh dau gung thudng duoc cd 1ap bang phuong phap chung cat 16i cudn hoi nudc
(hydrodistillation) c6 dién do ddy 1a mot phwong phap co ban, khong doi hoi dung cu thiét bi dat
tién, ma van chiét dugc da sb cac hoat chét c6 trong hdn hop tinh dau (Ho & Le, 2015; Huynh &
Do, 2019; Smith & Robinson, 1981).

Phuong phap chung cit 16i cuén hoi nuéc c6 hd tro vi song (microwave-assisted
hydrodistillation) (Racoti & ctg., 2017; Tong & Nguyen, 2011; Zancan & ctg., 2002).

2.2.1. Chung cat 16i cuon hoi nwéc ¢é dién

Cho 300g nguyén liéu gimg da duoc got v, rira sach va cat nho, hoic xay nhuyén (Ding
& ctg., 2012) vao binh cau day tron 2,000ml, cho thém nudc voi theo cac ti 16 nguyén lidu: nuéc
(g/ml): 1:1, 1:2, 1:3, 1:4. Lap binh cau véi bo chung cat hoi nudc Clevenger. Pun séi hdn hop
nudc va nguyén liu rdi khao sét thoi gian chung cat téi wu: 04, 05, 06 va 07 gio.

Sau d6, tach hdn hop tinh dau va nudc ra khoi hé théng chiét va 1am khan bang Na;SOa.
Pem can tinh dau thu dugc trén can phan tich, ghi nhan két qua (Huynh & Do, 2019; Kamaliroosta
& ctg., 2013; Munda & ctg., 2018; Tong & Nguyen, 2011).

2.2.2. Chung cat 16i cuon hoi nuéc ¢6 hé tro vi song

Thuc hién trén thiét bi chung cat c6 sy hd trg cua vi song caa cong ty Milestone model
Ethos X dat tai Trung tdm Nghién cttu & Chuyén giao Céng nghé thuoc Vién Han 1am Khoa hoc
& Co6ng nghé Viét Nam.

Ciing sir dung 300g nguyén li¢u va ti I¢ nguyén liéu:nudce téi wu da khao st & phuong phap
chung cat 18i cuén hoi nudce cb dién (Alfaro & ctg., 2003; Racoti & ctg., 2017; Shah & Garg, 2014;
Tong & Nguyen, 2011).

2.2.3. Xdc dinh thanh phan héa hoc cua tinh dau

Xac dinh thanh phan héa hoc cua tinh dau girng biang may sic ky khi ghép khéi phé (GC-
MS) model SCION 456-GC / SCION SQ Select tai Vién Cong nghé Hoa hoc - Vién Han Iam Khoa
hoc va Cong nghé Viét Nam tai Thanh phé H6 Chi Minh.

2.2.4. Xir ly s6 liu

Tat ca két qua thi nghiém duoc biéu dién dudi dang (gié tri trung binh + sai s6) caa 03 lan
lap lai. Su khéc biét gitra cac nghiém thac duoc phan tich bang phuong phap Anova & chuan
Duncan (P < 0.05).
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3. Két qua va thio luin

3.1. Danh gida cim quan

Tinh dau girng sau khi ly trich bang phuong phap chung cat hoi nuéc co:
Mau sic: chat 16ng mau vang nhat, trong subt.

Mui: mui ty nhién caa gung.

3.2. Khdo sat kich thwoc nguyén li¢u

Két qua khao sat cho thay khi xay nhuyén ¢& 0.5 - 1mm sé& thu dwoc luong tinh dau
(0.25%) nhiéu hon chi cit nho ¢& 5mm (0.16%) Vi vay cac nghién ciu tir ddy vé sau déu xay
nhuyén nguyén ligu.

Bang 1
Két qua khao sat nguyén liéu xay va nguyén liéu khong xay

Nguyen ligu Khéi lwgng miu | Khéilweng tinh dau | Ham lweng tinh dau
' ) (@) (%)
Xay 0.76* +0.02 0.25
. 300
Cat nho 0.49+0.03 0.16

Két qua dugc trinh bay la gia tri trung binh + SD cua ba 1an 13p lai thi nghiém, *p < 0.05 so véi thi nghiém nguyén
liu cat nho
Nguon: Téc gia thi nghiém va thu thap

Giai thich: Vi khi nguyén liéu duoc xay cac té bao tdi tiét chtra tinh dau s& bi phé v, nuéc
s& dé dang xam nhap vao, gilp tinh dau khuéch tan ra bén ngoai nhiéu hon. Con vé&i nguyén ligu
khong xay (chi dugc cat nho) thi cac té bao chua bi pha vd hoan toan nén tinh dau khé thoét ra
nén lugng tinh dau thu dugc s€ it hon.

3.3. Khdo sat ti I1¢ giiza nguyén li¢u va nwéc

Tir bang két qua khao sat ti 18 giira nguyén lidu va nude (Bang 2), nhan thay: khi ting thé
tich nudc dung dé chung cat nguyén liéu thi ham luong tinh dau ting, dén ti 18 1:3 thi khéng
tang ntra.

Bang 2
Két qua khao st ti 18 nguyén liéu: nuéc
Khéi hrgng mau (g) Ti 1é nguyén Khéi lwgng tinh dau (g) | Ham lwgng tinh
ligu:nwéc (g/ml) dau (%)
1.1 0.791c £+ 0.005 0.26
1:2 0.906b + 0.003 0.30
300

1:3 1.004a £ 0.004 0.33
1:4 0.996a + 0.003 0.33

Trong clng 01 cot, cac gia tri co cung mau ty thi khdng khéc biét véi mirc ¥ nghia 0.05 qua phép thir Duncan
Nguon: Tac gia thi nghiém & thu thap



Nguyén Minh Hoang. HCMCOUJS-Ky thudt va Cong nghé, 17(2), 79-88 83

Diéu nay duogc giai thich nhu sau: khi dun néng hdn hop nguyén liéu thi cac phan tir nudc
s& tham thau qua mang té bao, tham nhap vao cac tdi tinh dau, 1am ching truong phong rdi bi phéa
v&. Céc cAu tir trong tinh dau s& khuéch tan ra bén ngoai rdi bi 16i cuén theo hoi nuéc. Néu luong
nudc it thi s& khong du lwong hoi nudce can thiét dé 16i cudn tinh dau ra khoi hdn hop, do d6 hiéu
suit trong truong hop nay (ti 18 1:1 & 1:2) s& thip; Con khi ti 1& nudc da du 16i cudn thi du co ting
lwong nudc nira (ti 16 1:4), lwong tinh dau van khong ting.

Vi vay chon ti 1€ nguyén liéu:nudc thich hop la 1:3 cho cac khao sat sau.
3.4. Phwong phdp chung cat 16i cuén hoi nwéc c6 hé tre vi song

Chon cbng suat 450W va thoi gian chiéu xa 1a 60 phit cua 02 tac gia Tong va Nguyen
(2011) dé tién so sanh. Vi ti 1¢ nguyén liéu:nuée 1:3 va khdi lugng mau 300g, thu dugc khoi
lwong tinh dau 0.513g, tirc higu suat chi dat 0.17% thap hon so véi 02 tac gia trén 0.27% (Tong &
Nguyen, 2011).

Phuong phap chung ct vi song c6 wu diém 1a thoi gian ly trich rat ngén, nhung doi hoi
trang thiét bi dat tién, va hiéu suat ciing thap hon phuong phap ¢6 dién (0.17% >< 0.4%) vi vay
chua phu hop dé thyc hién trén quy md céng nghiép; nén nhiing khao sét tiép theo tir ddy vé sau
chi diing phuong phap chung cét 16i cudn hoi nuéc co dién dé khao sat.

3.5. Khdo sat theoi gian chung cat t6i wu

Tir bang két qua khao sat thoi gian chung cit (Bang 3) bang phuong phap chung cét 16i
cudn hoi nuéc ¢o dién, nhan thay: ham luong tinh dau ting theo thoi gian, dén 06 gio lugng tinh
dau dat cao nhat 0.4% va khong tang nita. Giai thich: Khi thoi gian chung cit ngan thi chwa du
thoi gian dé ly trich tinh dau ra bén ngoai hét nén luong tinh dau thu duoc it. Nguoc lai, khi thoi
gian chung cat dai thi tinh dau c6 trong té bao s& duoc chung cit cho dén khi hét tinh dau trong
mau (Huynh & Do, 2019).

So sanh higu suat tinh dau thu dwoc véi két qua nghién cau cua tac gia Tong va Nguyen
(2011) thi ham luong tinh dau ciing gan twong duwong (0.4% so Véi 0.43%), nhung thoi gian chung
cat da rt ngan hon: 06 gio so véi 16 gio (Huynh & Do, 2019; Tong & Nguyen, 2011).

Bang 3
Két qua khao sat thoi gian chung cét t6i uu
Ti 1é nguyén ligu:nwéc | Khdi lwong Thoi gian Khéi lwrgng Ham lwong
(g/ml) mau (g) (gio) tinh dau (g) tinh dau (%)
4 1.004¢ + 0.005 0.33
5 1.097b £+ 0.004 0.37
1:3 300

6 1.194a + 0.003 0.40
7 1.191a + 0.002 0.40

Trong cung 01 cot, cac gia tri co clng mau tu thi khdng khac biét co y nghia 0.05 qua phép thir Duncan
Nguon: Tac gia thi nghiém & thu thap

3.6. Thanh phan héa hec ciia tinh ddu gang

Tinh dau gimg ly trich theo phuong phap chung ct c6 dién duoc chon dé phan tich thanh
phan hoa hoc bang GC-MS vi cho hiéu suét ly trich cao hon (Hinh 1).
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Hinh 1. Phd GC cua tinh dau gimg trong tai Binh Duong

Ngudn: Két qua giri mau tinh dau chay phd GC-MS ciia tac gia

Duya vao bang két qua thanh phan hoa hoc (Bang 4) cho thay tinh dau ging ¢ Binh Duong
6 22 cau tir, trong d6 cac cau tir chinh 12 zingiberene (25.15%), a-farnesene (10.32%), geranial
(10.83%), sesquisabinene (9.16%), neral (5.64%); con tinh dau gimg & Phi1 Yén ¢6 26 cau tir, trong
d6 cac cau tir chiém da s 1a zingiberene (33.54%), sesquisabinene (11.55%), geranial (6.66%),
a—farnesene (5.63%), camphene (5.46%), B-bisabolene (5.43%).

Nhin chung céac cdu tir chiém da s6 nay ciing gidng nhu tinh dau gimg trén thé gidi nhu
gidng gimg trong tai Ai Cap, Iran hay An Pg: zingiberene, p-phellandrene, camphene, a-farnesene,
B-bisabolene, a-curcumene (El-Baroty & ctg., 2010; Shirooye & ctg., 2016; Singh & ctg., 2005)
va tinh dau gimg trong & Hau Giang: zingiberene (10.62%), neral (13.99%), a-farnesene (8.05%),
eucalyptol (5.67%) (Tong & Nguyen, 2011).

Tuy nhién qua két qua & Bang 3, cho thay c6 su khac biét vé sb luong ciing nhu ham luong
clia cac chét c6 trong tinh dau & cac khu vuc khac nhau. So véi tinh dau gimg & Binh Duong va
Phu Yén thi tinh dau gimg & Bac Liéu lai c6 cac cau phan chiém da s kha khac biét: geranial
(20.34%), geraniol (17.38%), neral (12.63%), B-tumerone (6.38%) (Ho & Le, 2015). Nguyén nhan
c6 su khéc biét nay c6 thé do diéu kién dia 1y, tho nhudng, khi hau, lugng mua, nhiét d9, k¥ thuat
cham soc, ...

Mot s6 diém khac biét nhu tinh dau gimg ¢ Hau Giang c¢6 ciu tir nerol vi ham luong kha
cao 6%, nhung lai khéng c6 geraniol, trong khi tinh dau & Binh Duong thi ¢6 cac cau tir riéng biét
chiém da sé nhu sabinene (4.35%), 2,6-dimethyl-2,6-octadien-8-yl acetate (5.64%) va tinh dau &
Phi Yén thi c6 p-phellandrene (3.95%), sesquisabinene (11.5%). Piéu ndy s& lam cac giéng ging
trong & cac ving mién khac nhau c6 huong vi riéng dic thu (Ho & Le, 2015; Smith & Robinson,
1981; Tong & Nguyen, 2011).
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Bang 4

Két qua thanh phan hoa hoc cia tinh diu gimg trong ¢ Binh Dwong va Phii Yén so v6i mot s6 cac
nghién ctru khac ¢ mién Nam Viét Nam

Ham lwong (%)

" Tem chat sinn Prju (BH?)Céc_ Iﬁl;’ (ToI:g;1 1:?LGI\IIZTg/en,

Duong| Yen 2015) 2011)
01 a-Pinene 1.28 | 1.52 - 2.03
02 Camphene 3.62 | 5.46 - 5.01
03 B-Pinene - - - 0.45
04 B-Myrcene 0.92 | 0.62 - 2.18
05 2-Thujene - - - 3.38
06 Sabinene 4.35 - - -
07 B-Phellandrene - 3.95 - -
08 Eucalyptol 2.78 | 3.46 - 5.67
09 trans-3(10)-Caren-2-ol - - 0.37 -
10 Linalool - 0.47 0.66 1.41
11 Camphor - 1.41 - 0.11
12 Borneol - - 3.86 0.97
13 a—Terpineol 0.68 | 0.87 - 1.44
14 (-)-B-Fenchol - - 5.25 -
15 Citronellol 0.80 - 2.26 1.59
16 Nerol - - - 6.00
17 Neral 5.64 | 3.64 12.63 13.99
18 Geraniol 3.61 | 0.60 17.38 -
19 Geranial 10.83 | 6.66 20.34 -
20 séi:[Ziemethyl-2,6-octadien-8-yl 5 64 i i i
21 gics:[-azd,i(ie-riimethyl-z& ) ) ) 0.46
22 Copaene - 0.70 - 0.25
23 B-Elemene 0.70 - - -
24 a-Curcumene 3.04 | 3.57 1.67 2.57
25 Germacrene D 198 | 1.74 - -
26 Zingiberene 25.15 | 33.54 - 10.62
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Ham lwgng (%)
TT Tén chit Binh | phg | BacLiéu Hau Giang
. (Ho & Le, |(Tong & Nguyen,

Duong| Yeén 2015) 2011)
27 B-Eudesmene 1.04 - -
28 y-Cadinene 257 | 171 - -
29 a—Farnesene 10.32 | 5.63 - 8.05
30 B-Bisabolene 424 | 543 0.88 2.94
31 Sesquisabinene 9.16 | 11.55 - -
32 B-Sesquiphellandrene 1.20 5.37
33 Nerolidol - - 0.58 0.78
34 B-Selinol - - - 0.63
35 Elemol 0.64 | 051 - -
36 Germacrene B 0.94 - - -
37 B-Cedrene - - 0.72 -
38 Isoaromadendreneepoxide - - 1.14 -
39 v-Elemene - 1.02 - -
40 Zingiberenol - 0.86 - -
41 trans-Sesquisabinene hydrate - 0.96 - -
42 B-Eudesmol - 0.46 1.50 -
43 B-Tumerone - - 6.38 -
44 a—Tumerone - - 2.73 -
45 cis-Sesquisabinene hydrate - 0.78 - -
46 2-Methylnonadecane - 0.62 - -

Ngudn: Két qua giri mau tinh dau chay phd GC-MS cua tic gia

4. Két luan
Thanh phan héa hoc cua mau tinh dau ging ly trich tir cay girng trong & Pha Yén va Binh

Duong lan dau cong bd cho thdy zingiberene, o-farnesene, geranial, sesquisabinene, neral,
camphene, B-bisabolene la cac cau phan chinh trong tinh dau, bén canh mét so6 khac biét dac trung

vé cac cau phan nho hon di néu trong bai.

LOI CAM ON

Céc diéu kién téi wu cho quy trinh chung cét 16i cudn hoi nudc tinh dau girng 1a: thoi gian
chung cét tinh dau téi wu 14 06 gio; ti 16 nguyén liéu:nudc t6i wu 1a 1:3 (g/ml).

Xin cam on Trung tdam Nghién ctiu & Chuyén giao Cong nghé thuoc Vién Han lam Khoa

hoc & COng nghé Viét Nam da hd trg cho st dung Thiét bi chung cit ¢ su hd tro cua vi song
Milestone model Ethos X.
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