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TOM TAT

Tram tra c6 tén khoa hoc la Melaleuca alternifolia (Maiden & Betche) Cheel, thuoc ho
Dao Kim Nuong (Myrtaceae), c6 nguon géc tir chau Uc, c6 tac dung khang khuan, khang nim
va khang virus cao. Muc dich ctia nghién ctu nay 1a danh gia sy bién di hiéu suit va thanh
phan héa hoc theo mua cua tinh dau tram sudt 12 thang. Tinh dau dugc chiét tir 14 tram bang
phuong phap chung cét 16i cudn hoi nuéc véi sy hién dién caa chat hoat dong bé mat
(650 ppm). Ham lwong tinh dau trong 12 thang khao sat dao dong tir 4,24 % t6i 6,61%. Céc
thanh phan hiru co cua tinh du tram dugc xac dinh bai GC-FID va GC-MS va véi viéc &p
dung phén tich da bién: phan tich thanh phan chinh (PCA) va phan tich cum (cluster analysis).
Céc hop chét chinh dugc tim thiy 1a a-pinene (2,0-2,5%), 1,8-cineole (3,2-5,5%), a-terpinene
(8,3-12,1%), p-cymene (1,8-4,3%), limonene (1,0-1,4%), y-terpinene (16,1-21,4%),
terpinolene (2,1 -3,5%), terpinen-4-ol (40,6-49,6%) va a-terpineol (3,1-6,6%). Két qua phan
tich cho thdy ham lwong tinh diu cao vao cac thang mua hé véi lwong mua cao trong khi thanh
phan cac hop chét chinh trong tinh dau gan nhu thay d6i khong dang ké theo mua. Bén canh
d6, hoat tinh khang khuan cua tinh dau tram tinh khiét va mét sé thanh phan chinh ciing dwoc
ghi nhan.

T khoa: Tinh dau tram, Melaleuca alternifolia, chung cat 16i cudn hoi nudc, phan tich thanh
phan chinh, hoat tinh khang khuan.

1. GIOI THIEU

Tinh dau tram tra (TTO), loai tinh dau d& bay hoi chiét xuét tir cay tram tra, duoc trong
phd bién ¢ nhiéu nuée nhu Uc, Trung quéc, Brazil, Nam Phi, Thailand, Malaysia [1]. TTO
dugc sir dung nhu mét loai thude thao dugc truyén thong, dic biét 1a dé khang khuan, khang
nam, khang virus va chéng viém trong cac ung dung ngoai da [2,3]. Cac cong dung pho bién
1a dung trong diéu tri mun trang ca, bénh lién quan dén da, nam Candida va tham chi ngin
ngira cac bénh do mudi truyén [4,5]. Ngoai ra, cac san pham chira TTO nhu vi nhil tuong,
mang polymer da dugc tong hop dé dan truyén cac hoat tinh sinh hoc cua TTO tét hon [6-7].
C6 hon 100 hop chat dugc tim thay trong tinh dau tram, chu yéu la cac monoterpnene va dan
xuat alohol cua chung. Terpinen-4-ol 1a thanh phan quan trong nhat caa TTO co hoat tinh
khang khuan manh [2,3]. Nguoc lai, 1,8- cineole la mét hop chat khéng mong mubn do kich
uwng da khi tlep xuc véi lidu Iugng cao. Do d6, dé dam bao chit luong tinh dau, T6 chirc tiéu
chuan héa quéc té ISO 4730 quy dinh rd thanh phan chat lugng cua TTO [8]. Bai vi cac cong
dung hitu ich cua tinh dau tram trong y, dugc nén da co6 nhiéu nghién ciru vé chiét tinh dau
tram trudc day, st dung cac phuong phap chiét nhu chiét xuat CO, siéu téi han (SFE) [9],
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chiét voi dung méi ethanol [10], chung cét 16i cudn hoi nwéc [11]. Tuy nhién hiéu suat thu
duogc khong cao véi lugng tinh dau khoang 0,25 g/mL scCO, [9] hoic tir 1-3% g/l khd [10].
Trong nghién ctru nay, TTO dugc chiét xuat tir 14 cly tram tra bang phuong phép chung cét 16i
cudn hoi nurée V6i su hd tro ciia chat hoat dong bé mat al kyI polyglucoside. Tinh dau c6 thé trai
qua sy thay doi vé chat luong va dinh lugng trong mot s6 giai doan cua doi séng sinh dudng cua
thyc vat vi hoat dong trao d6i chat caa nd c6 méi lién hé héa hoc véi méi truong song. Chét
lwong tinh dau ciing c6 thé bi thay d6i do nhiing thay ddi cia méi trudng nhu nhiét do, do am
tuong d6i, lwong mua, birc Xa mit troi, ... xay ra trong ngay hozc mot khoang thoi gian theo mua
nhét dinh [12, 13]. Nghién cttu hién tai nham muc dich danh gia ham lwong tinh dau va su bién
dbi thanh phan hoé hoc cua tinh dau tram tai Dai Loan trong sut mot nam. Bén canh d6, hoat
tinh khéng khuén cua tinh dau ciing dwoc khao sat bang phuong phap khuéch tan dia.

2. THUC NGHIEM
2.1. Thiét bi va hoa chat

L4 va canh cua cay tra, Melaleuca alternifolia, duoc thu héi tir mot trang trai ¢ thanh phd
Dai Nam, Dai Loan. Mét loai chét hoat dong bé mat khong ion alkyl polyglycoside (APG),
Triton CG-110 (s§ CAS 68515-73-1), duoc ché tao béi Dow Chemical Company va dwoc cung
cap tir Sigma-Aldrich. Theo nha san xuat, ndng d6 micelle téi han (CMC) cua Triton CG-110
& 25 °C |a 1748 ppm. Chuén cua chin hop chat dugc liét ké trong Bang 1 dugc mua tir Alfa
Aesar and Sigma Aldrich. Nuéc khir ion tir hé thdng siéu loc Millipore Milli-Q c6 dién tré
suit Ién hon 18,2 MQcm da duoc str dung trong qué trinh chuan bi mau.

2.2. Nguyén liéu thyc vat va dir liéu khi hau

Déi véi nghién ciru theo mua, 14 va canh mong cua tram tra dwoc thu thap hang thang, tir
thang 7 nim 2018 dén thang 6 nim 2019, vao luc 8 gio sing mdi ngay. Cac yéu t khi hau nhu
d6 4m khong khi tuong dbi, nhiét do, va lvong mua dwoc thu thap hang thang tir trang web
caa khi tugng ctia Chinh pha Pai Loan.

2.3. Chung cit 16i cuén hoi nwéc

L& va canh cua cay tram tra, dugc dé khd trong khdng khi & 25 °C trong mudi ngay. Loai
bo canh, chi dung 14 dé chiét TTO boi vi canh cay duogc biét 1a cha rat it dau [5]. 10 g 14 duoc
dat vao binh cau day tron chira 250 mL dung dich Triton CG-110 650 ppm, sau d6 duoc lap
Ién hé thong Clevenger va tién hanh chung cét tai nhiét d6 165 °C trong 128 phut. Nong do
chat hoat dong bé mat trong chét long chiét va ty 1& chat long / chat ran duoc sir dung trong
qua trinh chiét duoc xéac dinh tir cac 1an chay so bo caa cing mot hé théng.

2.4. Phan tich thanh phan hoa hoc

Thanh phan hoa hoc cua tinh dau tra chiét xuat bang phuong phép chung cat dugc dinh
tinh v6i GC-TOF-MS va dinh lwgng véi GC-FID.

Thiét bi GC-TOF-MS bao gém Agilent GC 6890N va dau do TOF (hé thong Pegasus Il
TOF-MS). Cot tach (DB-35MS Ultra Inert, 30 mm x 25 um x 0.25 pm) da duoc su dung.
Chuong trinh nhiét do cot trong GC nay dugc lap trinh nhur sau: & 100 °C trong phat dau tién,
sau do tang 1&n 310 °C voi toe d6 8 °C/pht, va cudi cing duy tri ¢ 310 °C trong 10 phut. Téc
d6 dong cua heli 1am khi mang trong GC-TOF-MS duoc giit & 1 mL/phdt. Cac thdng sé hoat
dong cua khdi phd ké 1a (1) ché do tac dong cua dién tir (E1) ¢ 70 eV va (2) nhiét do cia nguon
ion ¢ 230 °C.
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May sic ky khi (Model GC-2014, Shimadzu, Nhat Ban) cing véi méay do ion héa ngon
lra (GC-FID) duoc sir dung dé dinh luong chin thanh phan chinh cua tinh dau tra. Cot mao
quan HP-5 (30.0 m x 0.25 mm x 0.25 um) duoc st dung lam cot tach. Cac mau dau duoc pha
lodng vai ethanol 100 (w / w) duoc ty dong tiém vao GC-FID véi ty 1€ chia dong (1: 100).
Nitrogen c6 do tinh khiét cao ¢ tbc d6 dong 1 mL/phit dwoc sir dung lam khi mang. Chuong
trinh nhiét d6 cia GC-FID nay duoc thiét 1ap dé tang tir 70 °C dén 95 °C vai tdc do gia nhiét
10 °C/phut, sau d6 tang 1én 105 °C & 1 °C/ph0t, va cudi cung 1a 300 °C véi tée do gia nhiét 1a
25 °C/ph0t. n-decane duoc dung 1am chit noi chuan. Céc dung dich chuan duoc sir dung voi
ndng do tir 20-500 mg/L.

2.5. Xac dinh hoat tinh khang khuin cia tinh dau

Hoat tinh khang khuan cia TTO, va mét s6 hop chét chinh da duogc thir nghiém voi vi
khuan Gram duong Staphylococcus aureus (ATCC 21351) va Gram am Escherichia coli
(ATCC 23501) bang phuong phap khuéch tan dia gidy trén moi truong thach [14, 15]. Vi
khuan dugc nudi ciy trong méi truong Luria Bertani (LB), gitx on dinh nhiét tai 37 °C trong
bé nudc lic véi toe d6 150 vong / phit va mat do vi khuan ban dau duoc xac dinh bang phuong
phap dém khuan lac. Dia thach LB duogc chuan bi bing cach d6 10 mL méi trudng thach LB
vao dia petri vo tring. Sau d6, 100 pL huyén pht vi khuan (10° CFU / mL) duoc trai 1én mdi
dia thach. Dia gidy vo tring (6 mm) chtra 10 L mau duoc dat ngay trén bé mat cua dia thach
LB. Cac dia duoc 1 & 37 °C trong 24 gid. Buong kinh ciia vang e ché bao gom ca dudng kinh
cua dia gidy duoc do bang thudc véi sai s6 + 0,5 mm.

2.6. Thong ké

Phan tich thanh phan chinh (PCA) da duoc ap dung dé xac minh méi twrong quan trong
thanh phan cua cac mau dau duoc thu thap (phan mém Minitab 17, Minitab Inc., State College,
PA, USA). Phan tich cum (cluster analysis), xem xét khoang cach Euclide va lién két hoan
chinh, duoc st dung dé x4c minh tinh gidng nhau cia c4c mau dau, dua trén sy phan bé cua
céc thanh phan duoc chon trong phan tich PCA.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich thanh phan hitu co cia tinh dau tram

Sic ky do GC-MS duoc thé hién trong Hinh 1, cho thy c6 29 hop chat hitu co duoc tim
thay trong tinh dau tram. Theo két qua GC- MS vai tham chiéu trong thu vién NIST, céc hop
chat nhu o-pinene, 1,8-cineole, a-terpinene, p-cymene, limonene, y-terpinene, terpinolene,
terpinen-4-ol va a-terpineol cho ham lugng 16n hon 1%. Ngoai ra, cic thanh phan khac nhu
sabinene, phellandrene, cymol, eucalyptol, mentha-2-en-1-ol, aromandendrenem viriflorene,
cadinene, globulol, cubenol, eudesmol, viridflorol chiém ham luong bé hon 1%. Trong nghién
ctru nay, Triton CG-110 da duoc sir dung dé hd tro viéc chiét xuat TTO bang phuong phap
chung cét 16i cudn hoi nudc. Tuy nhién, khéng c6 dau vét nao cua Triton CG-110 duoc tim
thiy trong TTO [16]. Piéu nay c6 thé 1a do nhiét do sbi cua Triton CG-110 cao so Véi cac
thanh phan riéng 1é trong TTO. Do d6, chat hoat dong bé mat nay s it bay hoi hon tinh dau
va da khong chuyén sang pha hoi trong qua trinh chung cit, pha hoi sau d6 dugc ngung tu
thanh tinh dau.

72



Ung dung phan tich thanh phén chinh va phan tich cum dé danh gia s bién déi thanh phén. ..

Qe+006

Bet006

Tetd06 4

[Sati

Se+06

4eH006 4

3et006 A

2eH006 4

let06 A

| | I | | | | [
Time {min-sec) 3:20.00 6:40.00 10:00.00 13:20.00 16:40.00 20:00.00 23:20.00 26:40.00 30:00.00
TIC

Hinh 1. Sic ky d6 GC-MS cua mau tinh dau tram tra

Nhin chung, trong thoi gian khao sat tir thang 7/2018 t6i thang 6/2019, ham lugng tinh
dau thu duoc 12 tir 4.24% t6i 6.61% (Hinh 2). Ham luong tinh dau thu duoc cao nhit vao thang
9 va thap nhat vao thang 1. Didu nay 1a do lugng mua cao trong cac thang 8, 9 va lwong mua
thp trong cac thang 1, 12 (Hinh 3). Trong su hién dién cta chat hoat dong bé mat, ham lwong
tinh dau thu duoc ting 10% va két qua hiéu suat tinh dau thu dugc trong 12 thang khao sét cao
hon so v&i cac nghién ctu trude day [10, 11, 17]. Dé dinh luong chinh xac ham lwong cua
chin hop chat chinh cia TTO, mét chat ndi chuan (n-decane), da duoc st dung. Thanh phan
céc hop chit hitu co duoc tim thy trong cac mau tinh dau duoc liét ké trong Bang 1. Thanh
phan phan tram cta chin hop chét chiém tir 87,5% téi 98%. Theo quy dinh cua 1SO 4730: 2017
ham luong cua terpinen-4-ol phai trong khoang 35%-48%, o-terpineol tir 2%-5%. Ham lugng
cua terpinen-4-ol tim thy tir mau du trong cac thang tir 42,6% - 49,6%. Cac thang 1, 6, 11
cho ham lwong terpinen-4-ol vuot quéa chuan cho phép. Ngoai ra, ham luong o-terpineol ciing
ghi nhin vuot qua chuén cho phép trong cac thang 2, 4, 5, 11. Chét luong tinh dau trong cac
mau thu héi tir cac thang 3,7, 8, 9, 10, 12 phi hop tiéu chuan 1SO 4730: 2017.

Bang 1. Thanh phan tinh dau trdm trong cac mau |4 tram thu hai tir thang 7/2018 téi 6/2019

% GC theo thang thu hai

TT | Hopchat 150 4730 5| MOt | Hai | Ba | Tu |Nam| Séu | Bay | Tam |Chin| Mudi | Muoi mot | Mudi hai

TL|{T2|T3|T4|T5|T6 [T7|T8|To| TI0 T11 T12
1 a-pinene 1004 [20|24|25(21(23 |23 |22|24]|25]| 24 22 25
2 | oterpinene | 6,0-12 |83 (105[12,1]91 |89 |96 |94 |90 |86 86 10,3 97
3 | p-cymene 058 [33[22|18(36/(33(39[23|43[23]| 13 25 33
4 | Limonene | 0515 |13 10|14 |14 |12 |13 |10]|14[13]| 06 11 13
5 | 18-cineole | V&t-10 |48 39|43 (32|43 |46 |51|42[36]| 37 55 53
6 | y-terpinene | 14-28 |17,3]17,3]16,9(18,9|185|19,0(17,7(19,0(16,1| 214 | 192 19,0
7 | Terpinolene | 155 |27|21[28[30(30|32(30/[33|26| 35 32 3,0
8 | Terpinen-d-ol | 35-48 |48,3*44,4|46,0 42,6 |40,6 [49,6%|44,8|455|474| 455 | 488* 415
9 | oterpineol | 2050 |48 |66%|31|53%[53%| 49 47|49 |47| 46 5,1 49
10 | Hop chit khac 7109692 [108[125| 15 |99 |59 [109] 85 2,0 9.4
11 | Téng cong 100,0[100,0[100,0[100,0/100,0/100,.0[100,0(100,0100,0, 10,0 | 1000 | 100,0
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Hinh 2. Hiéu suét chiét tinh dau tram trong cac thang tir thang 7/2018 t&i 6/2019
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Hinh 3. Lugng mua va nhiét d¢ trong cac thang tir thng 7/2018 t6i 6/2019 tai Bai Loan
3.2. Sw thay déi trong thanh phan dau

Phan tich da bién cua PCA (principal component analysis, phan tich thanh phan chinh)
(Hinh 4) va phan tich cum (Hinh 5) dugc ap dung cho chin hop chat chinh va céc hop chat
khac dé danh gia anh huong cua diéu kién moi truong nhu nhiét 4o, lugng mua tai dia diém
thu hai téi thuc vat. Cac thanh phan chinh (PC1 va PC2) ¢6 phan trim phuong sai twong Gng
1a 24,9% va 20,5%, va tong gié tri 1a 45,4% trong phan tich PCA. Phan tich cum, xem xét céc
khoang cach Euclid va céc lién két hoan chinh, da xac nhan su hinh thanh caa bén nhém riéng
biét, nhu duoc quan sat trong Hinh 5. Nhom 1 lién quan dén cac mau tinh dau thu duoc trong
cac thang 1, 6, 7, 8, 11 v4i muac d6 tuong tu la 38,67%, dugc dac trung boi ham lugng 1,8-
cineole, p-cymene, y-terpinene, terpinolene va terpinen-4-ol. Nhdm 2 lién quan dén cac mau
tinh dau thu duoc trong céc thang 2, 9, 4, 5, 12 véi mue d6 tuong tu 14 27,49%, duoc dic trung
boi ham lugng o-pinene, a-terpinene, limonene, o-terpineol va cac hop chét khac. Trong khi
d6, nhom 3 lién quan mau dau thu duoc trong thang 3 (do tuong tu 12,02%) dic trung baoi o-
terpinene va nhom 4 1a mau dau thang 10 véi mirc d6 twong tw 0,01% dic trung béi y-terpinene.
Két qua phan tich cum cho thdy mic du hiéu suat chiét tinh dau chiu anh huong cua luong
mua v6i hiéu suét tinh dau thu duoc cao trong cac thang mua mua, nhung thanh phan cac hop
chat trong tinh dau hau nhu khong thay d6i va sy phan nhom trong cic mau dau dia theo thanh
phan hitu co ciing duogc sip xép ngau nhién khong theo mua. Diéu nay phu hop véi nghién
ctru trude day ciia Van Vurren vé sy bién doi thanh phan hitu co cia cac mau tinh dau tram
theo thang. Nghién ctru nay di ching minh sy thay doi khong dang ké thanh phan tinh dau
theo thang & cdc mau tinh dau tram tra L. petersonii, L. scoparium va K. ericoides [18].
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Hinh 5. Biéu do phan tich cum (cluster analysis)

3.3. Két qua kha niing khang khuan cia tinh dau tram va mét sé hep chat chinh

Trong Bang 2, hoat tinh khang khuan caa mau TTO thu dwgc trong thang 9, chuan
terpinen-4-ol, y-terpinene va a-terpinene da duogc kiém tra thdng qua viéc xac dinh duong kinh
khang khuan bang phwong phéap dia. Nhu trong cac bao cio trude day, mic do irc ché cua tinh
dau phu thudc vao thanh phan héa hoc cua ching bao gdm nhém terpene (monoterpene,
sesquiterpene va diterpene) va nhom céac hop chét terpene oxy hoa (oxygenated terpenoid).
Két qua Bang 2 cho thay hoat tinh khang khuan cua tinh dau tram duoc ghi nhan chu yéu déu
dén tir thanh phan chinh Terpinen-4-ol. Puong kinh khang khuan S. aureus caa TTO, chuan
terpinen-4-ol lan luot 1a 19,7 mm va 21,7 mm. Puong kinh khang khuan E. coli cua TTO,
chuan terpinen-4-ol lan luot 14 21,7 mm va 22,3 mm. Vong tron khang khuan da khong xuat
hién trong cac mau y-terpinene, a-terpinene véi duong kinh do dwoc bang véi duong kinh cua
gidy loc (6 mm). Kha ning wrc ché sy phat trién cia vi khuan duoc giai thich bang co ché pha
hay mang té bao. Khi vi khuan dugc tiép xdc véi tinh dau, tinh luu dong va tinh thim cua
mang té bao ciia chiing duoc tang 1én. Piéu nay dan dén tc ché qué trinh hd hip, 1am thay doi
sy van chuyén cua cac ion va 1am réi loan cac protein mang.
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Bdng 2. Buong kinh khang khuan cua tinh dau tram TTO,
chuan terpinen-4-ol, y-terpinene va a-terpinene.

S Puong kinh khang khuan (mm)
Vi khuan
TTO Terpinen-4-ol y-terpinene a-terpinene
S. aureus 19,7+21 21,7£0,9 6,0£0,0 6,0+ 0,0
E. coli 21,7+1.2 22,3%+29 6,0£0,0 6,0+ 0,0
4. KET LUAN

Nghién ciru ndy cho thdy ham luong tinh dau tram thu duoc trong 12 thang khao sat tir
4,24 % t6i 6,61% va chju anh huéng cua luong mua véi ham lwong cao nhét thu duoc vao
thang 9 va thap nhét vao thang 1. Sy bién dong trong thanh phan hiru co gitra cac mau tinh dau
khong dang ké. Két qua phan tich cum danh gia mirc d6 tuong ty nhau cia 12 mau tinh dau
cho thiy c6 4 nhém mau dau véi thanh phan gan nhau. Nhom 1 lién quan dén cac mau tinh
dau thu dwoc trong cac thang 1, 6, 7, 8, 11 véi mirc do twong tu 1a 38,67%, trong khi nhém 2
lién quan dén cac mau tinh dau thu duoc trong céc thang 2, 9, 4, 5, 12 véi mirc d6 tuong tu 14
27,49%. Ngoai ra, mau tinh dau tram dwoc ghi nhan cd kha ning khang khuén cao véi s dong
gop chinh cua terpinen-4-ol.
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ABSTRACT

PRINCIPAL COMPONENT ANALYSIS AND CLUSTER ANALYSIS
TO EVALUATE THE SEASONAL VARIATION IN THE CHEMICAL COMPOSITION
OF TEA TREE OIL

Vo Thuy Vi'*, Truong Thi Huyen?

'Ho Chi Minh City University of Food Industry
National Cheng Kung University, Taiwan
*Email: vivt@hufi.edu.vn

The tea tree, scientifically known as Melaleuca alterfolia (Maiden & Betche) Cheel, is
native to Australia and has strong antibacterial, antifungal, and antiviral properties. The
purpose of this study was to evaluate the influence of seasonal variation on the yield and
chemical composition of tea tree oil over a 12-month period. Tea tree oil was extracted by the
hydrodistillation method in the support of a surfactant solution (650 ppm). During the survey
period, the essential oil content ranged from 4.24% to 6.61%. The constituents of TTO were
determined using GC-FID and GC-MS, as well as multivariate analysis: principal component
analysis (PCA) and cluster analysis. Nine main components in TTO were a-pinene (2.0-2.5%),
1,8-cineole (3.2-5.5%), a-terpinene (8.3-12.1%), p-cymene (1.8-4.3%), limonene (1.0-1.4%),
y-terpinene (16.1-21.4%), terpinolene (2.1-3.5%), terpinen-4-ol (40.6-49.6%), and o-
terpineol (3.1-6.6%). The results of the analysis showed that the essential oil content was
highest during the summer months when there was a lot of rain, while the composition of the
main compounds in the essential oil changed almost insignificantly depending on the season.
Furthermore, the antibacterial activity of pure tea tree oil and a few main components was
evaluated.

Keywords: Tea tree essential oil, Melaleuca alternifolia, hydrodistillation, principal
component analysis, cluster analysis, antibacterial activity.
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