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ABSTRACT

From leaves and terminal branches of Melaleuca alternifolia grown in

Tien Giang province, the Melaleuca alternifolia oil - Tea Tree oil (TTO)
was extracted by steam distillation method. Extraction process parameters
were studied including distillation time and temperature and material
preservation time. Chemical ingredients of TTO were identified by modern
analytical method GC-MS. Collected TTO was used as the main
antibacterial ingredient in mouthwash product. The results showed that,
the prime conditions for distillation were at 100°C and within 100 minutes.
The average distillation productivity of TTO was 4.91% (wt/wt) with the
main components including Terpinen-4-ol (36%), y-Terpinene (17.8%)
and 1,8-Cineole (10%) which reached the 1SO 4730:2004 standard. The
obtained mouthwash product possessed the same antibiotic activity as
commercial product against Staphylococcus aureus and Pseudomonas
aeruginosa. These results contributed to find a new application of TTO
which would increase its economic value in Viet Nam.

TOM TAT

T la va than non cua cdy Tram tra (Melaleuca alternifolia) trong tai tinh
Tién Giang, tinh dau Tram tra (TTO) duwoc chiét xudt bang phiwong phdp
chung cat 16i cuon hoi nmede. Quy trinh chiét xudt dwgc khdo sdt theo thoi
gian, nhiét dg chung cdt va thoi gian leu trit nguyén liéu. Thanh phan héa
hoc va ham lwong cdc hoat chat trong tinh dau di dwgc xdc dinh bang
phwong phdp phan tich hién dai GC-MS. Tinh dau sau chung cdt dwoc sir
dung lam thanh phan sat khudn chinh trong san pham nudc suc miéng. Két
qua cho thdy, nhiét dg va thoi gian t6i wu dé chung cdt tinh dau la &
100°C, trong 100 phut, hiéu sudt chung cat trung binh dat 4,91% (wt/wt).
Cdc thanh phan chinh trong tinh dau gom Terpinen-4-ol (36%), y-
Terpinene (17,8%), 1,8-Cineole (10%), cdc thanh phan ndy déu dat tiéu
chudn ISO 4730:2004. San pham nwée siic miéng thu dwoc ¢é kha ndang
khing khudn trén cdc ching Staphylococcus aureus, Pseudomonas
aeruginosa tiwong dwong voi miede sic miéng thwong mai. Két qud nday gop
phan tao hidng g dung méi cho tinh dau Tram tra, qua dé giip tang gid
tri cay Tram tra ¢ Viét Nam.

Trich dan: Duong Mong Hoa, V6 Hoang Duy va Nguyén Thi Di¢p Chi, 2016. Nghién ciru chiét xuat, khao
sat thanh phan hoa hoc va budc dau tmg dung tinh dau tram tra (Melaleuca alternifolia) trong san
xuit nude sic miéng. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 45a: 90-96.

90



Tap chi Khoa hoc Truong Dai hoc Can Tho

1 PAT VAN BE

Theo théng ké cua Bénh vién Ring Ham Mat
Trung wong vao ndm 2013, trén 90% déan s6 Viét
Nam c6 van d& vé strc khoe ring miéng (Quang
Tay, 2013). T6 chic y té thé giéi WHO da xép sau
ring trong nhom 3 bénh c6 nguy co hang dau anh
hudng dén stc khoe, chi sau tim mach va ung thu.
Tir cac dénh gia trén cho thdy su ring va cac bénh
ring miéng 1a mot van dé stc khoe dang duoc quan
tam. Trong giai doan hién nay, san pham nuéc stc
miéng c6 ngudn gdc tir tinh dau tw nhién ngay cang
dugc wa chudng. Trén thi truong, phan 16n cac san
pham nudc stic miéng nhap tir nudc ngodi véi gia
thanh cao va 1a nudc sic miéng téng hop. Nudc
stic miéng dugc san xuét tir cac nguyén liéu tong
hop c6 mui gét, vi cay néng, dd con cao va chira
cac khang sinh tong hop, diéu nay dang gy lo ling
cho ngudi sir dung. Chinh vi thé, viéc nghién ciru
chiét xudt va ung dung tinh dau Tram tra
(Melaleuca alternifolia) trong san xudt nudc stic
miéng 1a mot viéc can thiét & nudc ta hién nay,
nhdm tao ra mot san phém tr thién nhién an toan
va hiéu qua; d@)ng thoi, ning cao gia tri cho loai
tinh dau Tram tra, gop phan cai thién cudc séng
cho ngudi dan dia phuong trong cdy Tram tra.

Cay Tram tra (Melaleuca alternifornia (Maiden
and Betche) Cheel.) thugc ho Sim (Myrtaceae), co
ngudn goc tr Australia (Cheel, E., 1924). Tinh dau
cua loai cay nay chtra cac thanh phan chinh gém
Terpinen-4-ol (> 30%), y-Terpinene (10 — 28%), a-
Terpinene (5 — 13%), 1,8-Cineole (< 15%)
(Brophy, J. J. et al, 1989) tr lau da dugc nghién
ctru va sir dung & nhiéu noi trén thé gidi cho muc
dich tri li¢u va lam dep. Bén canh d6, TTO da duogc
ching minh c6 hoat tinh khang khuin manh trén
cac chung Escherichia coli, Staphylococcus aureus
(MIC 0,04%) va dic biét trén cac vi khuin giy
hai rang miéng nhw Streptococcus mutans,

Streptococcus  mitis, Streptococcus — sanguis
(Beylier, M.F., 1979, Walsh, L.J. and Longstaff,
J., 1987).

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén li¢u

La va canh non cay Tram tra (Melaleuca
alternifornia) dugc thu tai xwong san xuat thyc
nghiém tinh dau Tram tra, xd My Phuédc, huyén
Tan Phudc, tinh Tién Giang vao thang 6/2015.
Khéi luong nguyén licu: 20 kg.

2.2 Phuong tién

Céc hoa chit dung mdi: diethyl ether, sodium
sulfate (Na2SO4) (Trung Quoc), Nudc cat 2 lan.
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— Séc ky khi ghép dau do khdi phd (GC-MS)
dugc thuc hién trén may GC/MS Thermo, phﬁn
mém Thermo Xcalibur, thu vién phé NIST MS
Search 2.0 ¢4t phan tich DB-5 (0.32mm x 30m x
0.25), khi mang Heli tai Khoa Khoa hoc Ty nhién,
Pai hoc Can Tho.

— Nhiét d6 tiém mau: 240°C. May khdi phd
ISQ (EI). Chuong trinh Nhiét Do: nhiét do dau:
50°C giir 1 phut, doan 1: tang 2°C/phut téi 70°C
gitt 1 phut, doan 2: tang 5°C/ phut t&i 150°C giir 2
phut, doan 3: tang 10°C/phut toi 230°C gitt 1 phut.

— Chung vi sinh vat thr nghiém: Vi khuan
Pseudomonas  aeruginosa (ATCC 25923) va
Staphylococcus aureus subsp. aureus (ATCC
11632), cac ching vi khudn dwoc cung cip boi Bo
moén Sinh hoc, Khoa Khoa hoc Ty nhién, Trudng
Pai hoc Can Tho. Mbi trudng nudi cdy vi sinh vat:
Luria-Bertani (LB).

2.3 Phwong phap

2.3.1 Khdo sdt hiéu sudt chiét xudt tinh dau
theo thoi gian, nhiét do chung cat va thoi gian luu
triv nguyén li¢u

Khéo sat higu sudt chiét xuét tinh dau theo thoi
gian chung cat & cac khoang thoi gian 80, 100 va
120 phut, gia nhiét 100°C.

Khéo sat hiéu suit chiét xuit tinh du theo nhiét
d6 chung cét & cac nhiét do 100°C, 110°C, 120°C
trong thoi gian 100 phut.

Khao sat hiéu sudt chiét xuit tinh dau theo thoi
gian luu trit nguyén liéu véi nhiing khoang thoi
gian luu trir 7 ngay, 15 ngay va 30 ngay. Tién hanh
chung cét trong thoi gian 100 phut ¢ nhiét do
100°C.

Céc nghiém thic duoc tién hanh trén 50 g
nguyén liéu. Tinh diu sau khi chiét dwoc thu bing
cach chiét long-long voi diethyl ether, loai dung
moi, 1am khan nuée bang sodium sulfate. Hiéu suét
chung cét tinh dau (H) duoc tinh theo cong thirc:

m

H(%)=—"
SOX(I—W)
100

Trong d6:

x100

m 1a khéi luong tinh dau thu dugc, tinh bang
gam

w 1a d6 4m cta nguyén liéu, tinh bang phan
tram (%)

Do 4m duoc lidu duoc tién hanh xac dinh theo

phuong phép duoc quy dinh tai phy lyc 9.6 cua
Dugc dién Viét Nam IV (DDVN IV):
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Tién hanh sdy céc s (bi dung méu thir) trong
30 phut tai 105°C+2°C, sau d6 can khdi luong cbe
sir. Cho vao cbc sir da siy khoang 3 g mau nguyén
liu Tram tra, dan déu 16p nguyén liéu trong cdc.
Sy cbe chira mau tai 60°C+2°C cho dén khi khéi
luong khong dél (chénh léch khdi lwong lan siy
trude va 1an sdy sau cach nhau 1 gio khong qua 0,5
mg), ghi nhan khdi lwong coc str sau khi sdy. Tién
hanh thi nghiém trén v6i s6 nghiém thirc 1a 3, tinh
toan l4y gia tri trung binh.

D6 am nguyén liéu dugc xac dinh theo cong
thirc:

m—(m —mo)
x100

w(%)z

Trong do:

m

w la d6 am cia nguyén liéu, tinh bang phan
tram (%);

m 1a khéi lugng cbc va mau sau khi sy, tinh
bang gam (g);
M 1a khdi luong cbc sir ban dau, tinh bang

gam (g);

m 1a khéi lugng nguyén liéu ban dau, tinh
bang gam (g).

2.3.2 Khao sat va so sanh thanh phan héa hoc
cua tinh dau Tram tra

Dé khao sat sy thay ddi vé thanh phan va ham
luong cua tinh dau Tram tra  (Melaleuca
alternifornia) khi duge trong di thuc ¢ nudc ta,
ddng thoi nham dam bao do tinh cay cua két qua
phan tich cic thanh phan héa hoc, tinh dau thu
dugc & diéu kién téi wu (100°C, 100 phut) s& dugc
khao sat thanh phan bang phuong phap GC-MS va
so sanh voi két qua phan tich GC-MS cua san
phim thuong mai dwgc phan phdi boi Cong ty
Trach nhiém Hitu han Tinh dau Thién nhién Y
Lang va tai liéu di cong bd (Johns, M. R. et al.,
1992).

2.3.3 Khdao sat hoat tinh khang khudn cia san
phdm nude siic miéng tir tinh dau Tram tra va so
sanh voi nuwoc sic miéng thwong mai (Listerine)

Nudc stic miéng tir tinh diu Tram tra c6 cong
thirc dugc thé hién trong Bang 1.

Hoat tinh khang khudn trén Staphylococcus
aureus  subsp. aureus (ATCC 11632) va
Pseudomonas aeruginosa (ATCC 25923) ctia mau
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nude sic miéng tir d& tai (Ky hiéu S) va nudc suc
miéng Listerine — Thai Lan (Ky hiéu C) dugc khao
sat bang phuong phép pha loang trong thach (agar
dilution) (Wiegand et al., 2008).

Dbi chimg:

~ Doi chimg 4m (Ky hi¢u NC): Moi truong nudi

cay khong tron nudc siic miéng.

Déi’ chimg dwong (Ky higu C): Moi truong
nudi cay cd bo sung nudc siic miéng Listerine —
Thai Lan.

Bang 1: Thanh phéin phéi trén nwéc sic miéng
tir tinh dau Tram tra

Thanh phin Ham lwgng
Acid benzoic 0,lg
Ethanol 2 ml
Glycerol 2g
Menthol 0,14 ¢
Sodium benzoate 0,1g
Sodium lauryl sulfate (SLS) 0,75 g
Sodium saccharin 0,003 g
Poloxamer 188 0,75 g
Sorbitol 2g
Tinh dau Tram tra 0,25¢g
Brilliant blue FCF 0,05% 0,2 ml

Nudc cit vira da 100 mL

Tién hanh thi nghiém

Céc chung vi khuan kiém dinh dugc hoat hoa
va pha lodng theo tiéu chuan McFarland 0.5 roi
tién hanh thi nghiém. Méi truong nudi cdy LB
duge bd sung 5% nudc sic mi¢ng thuong mai hoac
nudc stiic miéng didu ché.

Chung vi khuén duoc ching 1én cac dia thach
¢6 bd sung nude suc miéng bang phuong phap nho
giot (Vincent, J. M., 1970), sau d6 u trong tu am &
37°C trong 24 gio cho vi khuan phat trién. Sau 24
gio, theo doi su phat trién ciia vi khuan trén dia
thach, ghi nhan két qua.

3 KET QUA VA THAO LUAN

3.1 Két qua chiét xuit tinh diu theo thoi
gian chung cat

Tir két qua cho thdy khi chung cit trong 80
phat thi tinh dau tir nguyén liéu chua dugc chiét
kiét, nguoc lai khi chung cat trong 120 phut luong
tinh dau tang 1én dat 0,01%, khong dang ké so véi
hiéu suat chung cat trong 100 phut, tuy nhién phai
tiéu ton thém 20% thoi gian chiét va chi phi dién
ning trong qua trinh chiét. Do d¢, thoi gian chung
cét phu hop 1a 100 phut.
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4 2 1 4%3
o /

B Khdi luong (g) Hiéu suét (%)

Hinh 1: Két qua khio sat hiéu suit chung cit tinh diu theo thoi gian chung cét

3.2 Két qua chiét xuit tinh diu theo nhiét cét. Dé’ khao sat su éI}h hudng cﬁe} nhiét do chiét
dén chat lugng tinh dau, théqh ph@n hoa hoc cua
Két qua cho thiy luong tinh ddu chung cat tinh da’u Tram Ltra ghun’g c:dt mot ;nhu_etbd N d a
N ., , Tx 1as 1A 4A duogc xac dinh bang sac ky khi ghép dau khoi pho -

duoc khong bi anh hudng nhicu bdi nhiét d6 chung GC-MS

do chung cit

4,8338 4,7903

100 110

0
. . . Nhiét do (°C)
BKhoi lugng (g) B Hiéu suat (%)

Hinh 2: Két qua khao sat hi¢u suit chung cit tinh dau theo nhiét 49 chung cét

hai mau con lai & 110°C, 120°C van c6 terpinen-4-
ol trong thanh phan nhung chita ham lugng it hon
lan luot 1a 17,8% va 22,9%. Tir d6, nhiét do phu
hop dé chung cét tinh dau Tram tra 1a 100°C.

Tir két qua phan tich GC-MS cho thdy, cac
thanh phan chinh trong tinh dau c6 sy thay doi theo
nhiét d6. V6i mau chiét & 100°C ham luong
terpinen-4-ol (36%) dat cao nhét trong ca 3 mau,

17,8 [omd
15 ’ -

3,18

100 110 120 Nhiét do (°C)
Eucalypton (%) BTerpinen-4-ol (%) @& Gamma terpinen (%)

Hinh 3: Két qua khdo sat thanh phin héa hoc ciia tinh diu dwge chung cit ¢ cic nhiét 49 khac nhau
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3.3 K&ét qua khao sat hi¢u suit chiét xuit
tinh dau theo thoi gian lwu trit nguyén liéu

Tir két qua cho thiy, hiét suat chiét trung binh
cua tinh dau 1a 4,91+0,06. Hi¢u suat chict nay sé&

4,84 4,94

®Khdi luong (g)

B Hiéu suét (%)
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thay ddi khong dang ké theo thoi gian luu giir
nguyén liéu. Tir d6 rat ra két luan, nguyén liéu
dugc bao quan lau khoang 1 thang sau khi thu hai
van khong anh huéng nhiéu dén hiéu sut chiét.

4,95

30 Thyi gian (ngay)

Hinh 4: Két qua khao sat hiéu suét chung cit tinh dau theo thdi gian hru trir

Bang 2: P 4m nguyén liéu trong qua trinh bio quéan

Thoi gian bdo quin 7 ngay

14 ngay 30 ngay

Do Am 26,0%

19,5% 14,4%

3.4 Két qua so sanh thanh phin hoéa hoc
cuiia tinh dau Tram tra

Tir két qua cho thdy tinh diu Tram tra trong
nghién ctru ndy c6 ham luong cac hoat chit chinh
nhu Eucalyptol 10%, Terpinen-4-ol 36% déu dat
tiéu chuan theo ISO 4730:2004, twong dong véi

thanh phan cua san pham thuong mai dugc phan
phdi boi Cong ty Trach nhiém Hitu han Tinh dau
Thién nhién Y Lang va tai liéu tham khao (Brophy,
J. J. et al., 1989). Do @6, tinh dau thu dugc co
tiém nang mg dung vio cac linh vyc san xuat
thuong mai.

18,820,4
17,8
4,38
> 29
0 2,3 02,5 2:,.}:40 0
QQ\D \D\Q QQ\Q
~<»~° & s
3 »
K & &
N '
Y}Q

TD thu duoc

BTL tham khao

B8 TD thuong mai

Hinh 5: Két qua so sanh thanh phin va ham lwgng tinh diu (TD) véi cac tai ligu (TL) di cong bd
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3.5 Két qué khio sat hoat tinh khang
khuan cia san phAm nuéce sic miéng (NSM) tir
tinh dau Tram tra

Tai ndng 46 5%, vi khudn Staphylococcus
aureus van phat trién trén méi trudng co bd sung
nudc suc miéng thuong mai (C5%) nhung khong
phat trién trén moi truong bd sung nudce sic miéng
didu ché (S5%).

Két qua cho théy, vi khuén bj tc ché hoan toan

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 45 (2016): 90-96

khong phat trién tao thanh khuan lac. Ca hai mau
nudce stic miéng thwong mai va diéu ché déu irc ché
manh sy phat trién cua dong vi khuén
Pseudomonas aeruginosa tai nong do nudc suc
miéng 5%.

Qua hai két qua trén, nude slic miéng tir tinh
dau Tram tra thé hién hoat tinh khang khuan trén
hai chung Pseudomonas  aeruginosa  va

Staphylococcus aureus twong duong voi nudc sic
miéng thuong mai.

Doi chirng 4m

NSM Thwong mai (5%)

NSM Tram tra (5%)

Hinh 6: Két qua khio sat hoat tinh ciia sian phAm nwéc stic miéng trén chiing vi khuin Staphylococcus
aureus

Doi chitng 4m

NSM Thwong mai (5%)

NSM Tram tra (5%)

Hinh 7: Két qua khao sat hoat tinh ctia sin phAm nwéc stiic miéng trén chiing vi khuan Pseudomonas
aeruginosa

4 KET LUAN

Nghién ciru da khao sat duge didu kién t6i wu
dé chung cat tinh dau 1a & nhiét d6 100°C va thoi
gian 100 phut.

Hiéu suét chung cét cta tinh diu Tram tra trung
binh 1a 4,91% va hiu suat nay thay doi khong
dang ke theo thoi gian luu trlt nguyén ligu.

Két qua GC/MS cho thay cac thanh phan chinh

trong tinh dau 1a Terpinen-4-ol (36,0%), 7-
Terpinene (17,8%), Eucalyptol (10,0%), ham
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lugng cac thanh phin nay déu dat tiéu chuan cua
ISO 4730:2004.

Nuéc stc miéng tir tinh diu Tram tra biéu hién
hoat tinh khang khuin trén hai ching vi khuin
Pseudomonas aeruginosa, Staphylococcus aureus
turong duong so v6i san pham thuong mai, két qua
nay budc dau mo ra mot huéng di méi cho cac san
pham tir tinh ddu Tram tra néi riéng cdy Tram tra
n6i chung, tir 46 ning cao doi sbng ngudi nong dan
trén nhitng ving canh tac cay Tram tra.



Tap chi Khoa hoc Truong Dai hoc Can Tho

TAI LIEU THAM KHAO

Beylier, M.F., 1979. Bacteriostatic activity of some
Australian essential oils. Perfumer and Flauorist.
4:23-25.

Brophy, J. J., Davies, N. W., Southwell, 1. A., Stiff,
1. A. and Williams, L. R., 1989. Gas
chromatographic quality control for oil of
Melaleuca terpinen-4-ol type (Australian tea
tree). J. Agric, Food Chem. 37: 1330-1335.

Cheel, E., 1924. Notes on Melaleuca, with
descriptions of two new species and new variety.
Journal and proceedings of the Royal Society of
New South Wales. 58: 195.

Hoi déng Dugec dién, 2009. Dugc dién Viét Nam V.
Nha xuét ban Y hoc. Phu luc 9.6, phu luc 9.8,
phu luc 12.11, phu luc 9.4.8, chuyén luan Tram
(Canh 13).

Johns, M.R., Johns, J.E. and Rudolph, V., 1992.
Steam Distillation of Tea Tree (Melaleuca
alternifolia) Oil. J. Sri. Food Agric. 58: 49-53.

Q Huynh, T D Phan, V Q Q Thieu, S T Tran and S H
Do, 2012. Extraction and refining of essential oil
from Australian tea tree, Melaleuca alterfornia,
and the antimicrobial activity in cosmetic

96

Phan A: Khoa hoc Ty nhién, Cong nghé va M6i truong: 45 (2016): 90-96

products. Journal of Physics: Conference Series.
352: 012053.

Quang Tay, 2013. Phong ngtra sau rang cho bé, ngay
truy cép 29/10/2015. Dia chi:
http://benhvienranghammat.vn/suc-khoe-rang-
mieng/tre-em/phong-ngua-sau-rang-cho-be.aspx.

Rodney, J., Sahari, J. and Mohd Kamal Mohd Shah,
2015. Review: Tea Tree (Melaleuca Alternifolia)
As A New Material For Biocomposites. Journal
of Applied Science and Agriculture. 10(3): 21-39.

Vincent, J. M., 1970. A Manual for the Practical
Study of the Root-Nodule Bacteria (IBP
Handbuch No. 15 des International Biology
Program, London). XI u. 164 S. 10 Abb. 17 Tab.
7 Taf. Oxford-Edinburgh.Blackwell Scientific
Publ. 45s.

Walsh, L.J. and Longstaff, J., 1987. The antimicrobial
effects of an essential oil on selected oral
pathogens. Periodontology. 8: 11 — 15.

Wiegand, 1., Hilpert, K., and Hancock, R.E.-W.,
2008. Agar and broth dilution methods to
determine the minimal inhibitory concentration
(MIC) of antimicrobial substances.Nature
Protocols. 3: 163 — 175.



