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SUMMARY

SURVEY OF CHEMICAL COMPOSITION AND ACTIVITY OF ESSENTIAL OILS OF
MELALEUCA ALTERNIFOLIA AND MELALEUCA CAJUPUTI COLLECTED IN DONG
THAP PROVINCE

Melaleuca Cajuputi and Malaleuca Alternifolia are very popular in Vietnam and many countries around the
world. Essential oils distilled from these two plants are commonly used in daily life with many useful
applications. This study investigated the chemical composition, antibacterial and antioxidant activities of
Melaleuca Cajuputi and Malaleuca Alternifolia collected in Dong Thap province. The results showed that,
in terms of chemical composition, they have similar main compounds such as 1,8-cineol, y-terpinene,
terpinen-4-ol, o-terpineol, terpinolene, but with remarkably differences in contents. Both essential oils
demonstrated the ability to neutralize DPPH free radicals ((1) I1Csq = 42.1 pg/ml; (2) 1Cso = 69,8 pg/ml),
ABTS™ ((1) 1Cs = 202.3 pug/ml; (2) ICso = 292.3 pg/ml) and antibacterial activity on three bacterial strains
E. Coli, B. cereus and S. aureus when tested using the agar disk diffusion method.

Keywords: Melaleuca Cajuputi, Malaleuca Alternifolia, essential oil, antibacterial activitiy, antioxidant
activity, DPPH, ABTS™

1. MO PAU

Céay tram thuoc chi Melaleuca, ho Pao
kim nuwong (Myrtaceae). Chi Melaleuca
bao gdm hon 200 loai ciy bui va cay gd,
chu yéu phan bé & Uc, véi mot s loai ¢
chau A va Thai Binh Duong. Cay thuoc
chi tram c6 mot sb dic diém chung nhu 14
thuong moc dbi, hinh det, c6 nhiéu gan
nho; hoa moc thanh bong & dau canh, co
mau tring, vang hoic tim; qua nang, hinh
cau hoac hinh trang, chtra nhiéu hat nho.
Mot s6 loai tram phd bién ¢ Viét Nam bao
gom tram gio (Melaleuca cajuputi), tram
tra (Melaleuca alternifolia), tram béng
vang (Melaleuca leucadendra),...[1-3].
Cay tram gi6 rat pho bién, duoc trong va
moc hoang & hau hét cac tinh thanh tur
Bic dén Nam trong khi cay tram tra chu

yéu tap trung ¢ mot sé tinh nhu Lam
Pong, Ba Ria Viing Tau, Tién Giang, Ca
Mau. O nhiéu noi, ciy tram duoc trong dé
thu tinh dau. Theo cong dung dan gian,
tinh dau tram dwoc biét dén voi nhiing
cong dung tét cho stc khoe nhu tri ho,
cam cim, giam dau nhic co bap, khép,
khir mui, khang khuan, khang viém, tri
mun, ndm da, gau, giam rung toc [2]. Vi
dic diém dé thu hai va nhiéu cong dung
hitu ich, cac loai tinh dau tram nay duogc
quan tdm nghién cau & nhiéu noi trén thé
giéi. Nhiéu nghién cau trong va ngoai
nuéc cho thy céc loai tinh dau tram cé sy
twong déng vé thanh phan caa mét sé hop
chit nhu terpinen-4-ol, 1,8-cineol, -
terpinene, terpinolene, a-terpineol,... tuy

36



Tap chi phan tich Héa, Ly va Sinh hoc - Tdp 31, Sé 02/2025

nhién cd su khac biét vé ti 18 tay thuoc
vao loai ciing nhu diéu kién vé khi hau va
thé nhudng [4-5]. Trong tinh dau tram
gi6, 1,8-cineol (eucalyptol) ludn chiém
ham lugng cao nhat (>40%) trong khi tinh
dau tram tra Ia terpinen-4-ol (>50%) [6].

Vé hoat tinh khang khuan, khang nam,
cac nghién cuau cua Carson (1995) va
Chao (2000) cling cac cong su cho thiy
tinh dau tram tra cé hoat tinh khang khuan
phd rong chdng lai hau hét cac vi sinh vat;
[7-8] riéng dbi véi chung Pseudomonas
aeruginosa lai c6 kha niang chong chiu tot
véi tinh dau tram tra do ciu tao dic biét
ciia mang ngoai vi khuan [9]. Cung nim
2000, Hart va cong su phat hién ra
rang terpinen-4-ol, thanh phan chinh cua
tinh dau tram tra, da ngdn chan viéc san
Xuat chat trung gian gay viém bang céc
bach ciu don nhan dugc kich hoat &
nguoi [10]. Hoat tinh khang oxy hda cua
2 loai tinh dau nay ciing duoc danh gia
cao, nghién cau cho thay chdng co tiém
ning @ng dung trong viéc lam chat bao
quan tu nhién [11-12]. Mac du da co
nhiéu nghién cau vé tinh dau tram gié
(Melaleuca cajuputi) va tram tra
(Melaleuca alternifolia), tuy nhién chua
c6 cdng trinh nao so sanh vé thanh phan
hoa hoc va hoat tinh cua 2 loai tinh dau
nay. Trong cong trinh nay, ching tdi tién
hanh nghién ciru dong thoi trén 2 loai tinh
tinh dau tram gi6 va tram tra nham cung
cap nhitng théng tin khoa hoc gitip danh
gia mdi lién quan gitra thanh phan hoa
hoc véi cac dic diém hoa 1y ciing nhu
hoat tinh caa 2 loai tinh dau ciing chi nay.
Céc két qua thu duoc tir nghién ciu nay
c6 thé cung cip co s khoa hoc cho viéc
phét trién thanh nguyén liéu cho nganh
cong nghiép duoc, gop phan dinh hudng
su dung cac san pham tir tinh dau tram
vao thuc tién cudc sdng.
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2. NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén liéu

L& tram gi6é (1,8 kg) va Ia tram tra (1,8
kg) dugc thu hai vao thang 2/2023 tai
Pong Thap, dugc dinh danh boi TS.
Hoang Viét — Khoa Sinh truong Pai hoc
Khoa Hoc Ty Nhién, TP. H6 Chi Minh.
Sau khi thu hai, 14 cay duoc rira sach, loai
bo cé4c 14 hu, sau d6 xay nhuyén véi mot
lrong nudc vira du va bao quan trong
ngan mat tu lanh dé chuan bj thuc hién ly
trich tinh dau.

2.2 Ly trich tinh dau

Tinh dau tram gi6 va tram tra duoc
trich ly bang phuong phap chung cét 16i
cudn hoi nudc sir dung hé théng chung
cat Clevenger. Cho 1,8 kg la tram mdi
loai sau khi dd xay nhuyén cuing 3 lit nu6c
cat vao vao binh chung cét 5L, tién hanh
dun trong 2 gio. Cho 1 g NaCl vao hon
hop tinh dau va hoi nudc sau ngung tu,
khudy déu dé tang higu suat ly trich. M&
khoa phéu chiét thu dugc 28 mL tinh dau
la tram gi6 twong ung voi khdi luong
25,79 (d= 0,917 g/em®), va 26 mL tinh
dau tram tra twong tng véi khéi lugng
23,79, (d= 0,911 g/cm®). Tinh du sau d6
duoc bao quan trong lo thity tinh t6i mau
trong ngan mat tu lanh chuan bi xac dinh
thanh phan héa hoc cuing véi khao sét cac
hoat tinh khang oxy héa va khang khuan.

2.3 Khdo sat hoat tinh khang khudn
bing phwong phdp khuéch tin dia thach
Mau thir 12 tinh dau 14 tram gi6 va tram
tra pha loang trong ethyl acetate dén céc
ndng d6 100, 200, 300, 400, 500 (mg/ml).
Céc ching vi khuan dugc nudi ciy trong
moi truong Nutrient Broth (NB) trong 24
gio trén may lic (100 vong/phut). Pha
dich huyén cuia vi khuan dén do duc 0,5
McFarland, twong ung véi gia tri OD 600
nm (108 CFU/ml). Dich huyén phu vi
khuén sau d6 dugc trai déu 1én bé mat dia
thach, dé kho trong 15 phit. Tién hanh
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duc cac giéng duong kinh 4 mm, cho 30
ul mau thtr vao mdi giéng. U dia thach
trong ti 4m & 35-37°C. Poc két qua sau
18-24 gid. Kha ning khang khuin cua
mau thir biéu hién & vong e ché xung
quanh giéng chita miu the. Ching 4m
dung cho thir nghiém 1a ethyl acetate.

2.4 Khao sat hogt tinh khang oxy hoa

Phiwrong phdp trung hoa goc tr do DPPH
(1,1-diphenyl-2-picrylhydrazyl)

Kha ning khang oxy héa cua tinh dau
tram gio va tram tra dugc xac dinh nho
phuong phap trung hoa goc ty do DPPH
cua Sharmaet al (2009) c6 hiéu chinh
[13]. Hon hop phan ung gom 40 pL
DPPH (1000 pg/mL) va 960 pL tinh dau
c6 ndéng do khac nhau tir 30-150 pg/mL.
Hon hop duoc u trong téi & nhiét do 30°C
trong thoi gian 30 phat. Sau d6, do do hap
thu quang phd cua DPPH & budc song
517 nm. Chat chuan duoc su dung la
vitamin C.

Phuwong phdp trung hoa goc tw do ABTS™
(2,2-azino-bis(3-ethylbenzthiazoline-6-
sulfonic acid)

Kha ning khang oxy héa cua tinh dau Ia
tram gié va tram tra dugc xac dinh nho
phuong phap trung hoa goc ty do
ABTS" thyc hién theo Nenadis et al.
(2004) c6 hiéu chinh [14]. Dung dich
ABTS™ duoc tao ra tir phan tng gira 2
mL dung dich ABTS 7 mM va 2 mL dung
dich K3S,0g2,45 mM, 1 trong bong téi
16 gio, sau d6 pha loang bang ethanol
(khoang 30 lan) dé dat do hap thu quang &
budc song 734 nm la 0,70+0,05. Tién
hanh khao sat bang cach cho 990 pL
ABTS"™ vao 10 uL mau thir & cac nong do
khac nhau tir 20-100 pg/mL. Hon hop
phan ung dugc u trong thoi gian 6 phdt.
Sau d6, do d6 hap thu quang phd ¢ budc
s6ng 734 nm. Chat chuan duoc st dung la
vitamin C.
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3. KET QUA - THAO LUAN
3.1 Hiéu sudt chung cdt tinh ddu

Bang 1: Hiéu sudt chung cat tinh dau

Mau W [ @
Khbi luong nguyén liéu 1,8 kg
Thaoi gian 120 phat
Khdi lwong tinh dau 2579 23,79
Hiéu suat 1,28% | 1,18 %

Trong cung diéu kién vé khu vuc thu hai,
khdi lwong nguyén liéu, thoi gian va
phuong phép chung cét, két qua cho thay
hiéu suat chung cat tinh dau la tram gi6
(1) (H=1,28%) so vai tinh dau tram tra (2)
(H=1,18%) la twong duong nhau (bang 1).

3.2. Thanh phan héa hec

Tinh dau thu dugc sau chung cit dugc
xéc dinh thanh phan hda hoc bang phuong
phdp GC-MS st dung co s¢ dir ligu MS
dé xac dinh thanh phan héa hoc. Phan tich
duoc thuc hién tai Trung tdm Ky thuat
Tiéu chudn do luwong chit lugng 3
(Quatest 3) quan 1, TPHCM.

Thanh phan tinh dau tram gi6: 1,8-cineol
(45,34%), y-terpinene (5,62%),
terpinolene (6,62%), a-terpineol (9,35%),
caryophyllene (3,47%), a-ocimene
(2,96%), 2-carene (1,16%), (1R)-a-
pinene (3,64%), p-myrcene (1,01%), -
phellandrene (0,81%), linalool (2,19%),
terpinen  4-ol (0,67%), f-terpinene
(0,11%), menthol (0,15%), «a-cubebene
(0,3%), copaene (0,11%)...

Thanh phan tinh dau tram tra: terpinen-4-
ol (53,42%), y-terpinene (15,75%), a-
terpinene (7,22%), m-cymene (4,015%),
(1R)-a-pinene  (2,421%),  1,8-cineol
(2,27%), a-terpineol (4,55 %), terpinolene
(2,06%), aromandendrene (1,212%),
virdiflorene  (1,736%), hén  hop
sylvestrene & d-limonene (1,92%), o-
cadinene (0,862%), globulol (0,44%), p-
cadinene (0,174%), alloaromadendrene
(0,52%), p-pinene (0,522%),...
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Két qua GC-MS cho thdy 1,8-cineol
(45,34%) va terpinen-4-ol (53,419%) lan
luot 1 cac hop chat chinh trong tinh dau
tram gié va tram tra cua tinh Dong Thap,
didu nay la phu hop véi céc nghién ciu
trong va ngoai nudc [5-7]. Tinh dau tram
gi6 (1) va tram tra (2) twong dong vé
thanh phan héa hoc cua mot sé hop chat
chiém ham lugng I6n nhu 1,8-cineol, y-
terpinene,  terpinen-4-ol,  a-terpineol,
terpinolene, tuy nhién c6 su khéc biét dang
ké vé ti lé: trong tinh dau tram gid, cac hop
chat 1,8-cineol, terpinolene va a-terpineol
¢6 ham luong lan luot cao gap 20, 3,2 va
2,05 lan so vai trong tinh dau 14 tram tra;
trong khi céc hop chat terpinen-4-ol va y-
terpinene trong tinh dau tram tra chiém
ham luong lan luot gip 79,7 va 2,8 1an so
véi tinh dau tram gi6 (bang 2). C4 thé thay
day 1a nguyén nhan giai thich sy tuong
dong vé cong dung, cac tinh chat ly hoa
cling nhu hoat tinh cua 2 loai tinh dau nay.
Bang 2: Thanh phan chinh cua tinh dau |4 tram
gio (1) va tram tra (2)
Ham lugng (%)

STT Hop chat

1) 2)
1 1,8-Cineol 45,34 2,266
2 y-Terpinene 5,62 15,747
3 Terpinolene 6,62 2,065
4 Terpinen-4-ol 0,67 53,419
5 a-Terpineol 9,35 4,552

33 Hogt tinh khang khuan bang
phuwong phdp khuéch tin dia thach

Hoat tinh khang khuén cua 14 tram gi6 (1)
va tram trad (2) duogc khao sat bang
phuong phap khuéch tan dia thach trén 2
dong vi khuan gram dwong B. cereus, S.
aureus va 2 dong vi khuan gram am P.
aeruginosa, E. Coli. Két qua thir nghiém
dugc danh gia qua duong kinh vong vé
khuan, duong kinh vong vé khuan cang
I6n thi hoat tinh khang vi sinh vat cua tinh
dau cang manh va nguoc lai.

Két qua khao séat (bang 3) cho thay ca 2
loai tinh dau thé hién kha niang khang
khuan B. Cereus, S. Aureus va E. Coli,
khéng thé hién hoat tinh trén khuan P.
Aeruginosa. Két qua nay la hoan toan pho
hop Véi so véi cong bo cia C. M. Mann
(2000) [9]. Kha nang khang khuan ti ¢
thuan véi nong do tinh dau biéu hién qua
sy tang dan cia dwong kinh vong vo
khuan, trong d6 tinh dau tram tra thé hién
kha ning khang khuan tét hon so véi tinh
dau tram gi6 tai cac nong d6 khao sat.
Tuy nhién ¢ nong d6 100 mg/mL, ca 2
loai tinh dau déu thé hién hoat tinh khdng
dang ké. Kha ning khang khuan cua 2
loai tinh dau tram nay déu thap hon so véi
khéang sinh Gentamicin.

Bdng 3: Hoat tinh khang khudn cia tinh dau tram gié (1) va tram tra (2)

mg/mL B. cereus E. Coli S. aureus

1) (&) ) (@) (@)

100 - 2,7+0.3 - 2,310.2 -
200 3,610.4 3,21£0.5 3,2+0.3 3,5£0.5 3,510.2 2,71£0.2
300 3,810.3 3,7£0.5 3,7£0.5 3,8+0.1 3,6£0.2 3,210.2
400 4,4+0.2 5,7£0.5 4,3+0.35 4,9+0.5 4,4+0.4 3,410.2
500 5,510.4 5,0£0.4 4,5+0.35 4,9+0.4 5,810.7 4,7+0.3
Gentamicin  11,8+0.2  11,840.3 11,5+0.2 10,7+0.6 11,1+0.6  10,4+0.8
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3.4 Khd ndng trung hoa géc tw do DPPH

DPPH la phuong phéap duoc st dung rong
rdi dé kiém tra kha nang loai bo goc tu do.
Nhiing electron doc than co trong goc tu do
DPPH cho sy hap thu manh nhit ¢ budc
song 517 nm. DPPH c6 mau tim, khi céac
electron doc than nay ghép cap vai electron
cuia chat khang oxy hda, hop chét s& chuyén
tr mau tim sang vang tuong ung. Vi vay,
kha ning lam sach géc tu do caa mot chat
cang cao thi sy hap thu quang phd dugc do
& budc séng 517 nm cua phan ang DPPH
c6 gia tri cang thap va nguoc lai.

Kha ning trung hoa gbc tu do DPPH cua
tinh dau tram duoc danh gia qua do hap thu
quang cua dung dich DPPH. Két qua khao
s&t cho thay hiéu suat trung hoa géc tu do
ti 16 thuan véi ndéng do tinh dau. Tu
phuong trinh duong tuyén tinh, hiéu qua
loai bo gbc tu do DPPH cua tinh dau tram
gi6 (1), tram tra (2) va caa Vitamin C lan
luot duge xac dinh théng qua gia tri 1Cs
dugc trinh bay & bang 4 va 5. Két qua cho

thdy gia tri ICso cua tinh dau tram gi6 (1)
(ICso = 42,1 pg/ml) manh gap 1,65 lan so
v6i tinh dau tram tra (2) (ICso = 69,8

ug/ml). Tuy nhién gia tri ICs cua (1) va
(2) lai thap hon so véi vitamin C lan luot
8.4 va 13.9 lan (bang 5).

3.5 Khd nding trung hoa géc tw do
ABTS™

Két qua khao sat kha ning trung hoa gbc tu
do ABTS™ (bang 4 va 5) cho thay hiéu
suit trung hoa gdoc tu do ti 1& thuan véi
nong do6 tinh dau. Hiéu qua loai bo gbc tu
do ABTS"" cua tinh dau tram gi6 (1), tram
tra (2) va cua vitamin C lan lugt dugc xé&c
dinh théng qua gia tri ICsy dugc trinh bay &
bang 5. Két qua cho thay gié tri ICs cua
tinh dau tram gi6 (1) (ICso = 202,3 pg/ml)
manh gap 1.44 lan so véi tinh dau tram tra
(2) (ICs0 = 292,3 ug/ml). Tuy nhién gia tri
ICso ctia (1) va (2) lai thdp hon so véi
vitamin C lan luot 52,7 va 76,1 lan.

Bang 4: Hiéu sudat trung hda goc tw do ABTS™, DPPH cua (1), (2) va vitamin C

Hiéu suét trung hoa gdc tu do ABTS™ Hiéu suét trung hoa géc ty do DPPH
IC (%) IC (%) | ug/ml IC (%) ug/ml | IC (%)
hofml = ) @ "™ | Vitaminc (1) @) Vitamin C
100 29,79 20,58 2 38,22 100 22,9 16,4 2 23,85
200 52,41 32,27 4 51,86 200 29,9 21,0 4 34,68
300 66,08 51,33 6 62,81 300 41,2 28,6 6 58,66
400 87,32 71,05 8 77,95 400 50,3 34,7 8 83,78
500 99,31 80,95 10 98.18 500 54,7 37,6 10 95,11
y=ax | Y=0.174X | y=0,150x | y=ax | Y=7,3005x | y=ax | y=0,84x| y=0561x | Y=ax | y=9,581x
o | +14797 | *338 | 4D +22,001 | +b | +146 | *1083 | 4p +1,73

Bang 5: Gid tri 1Cs; Ciia (1), (2), vitamin C déi Véi 2 goc tw do ABTS” va DPPH

Trung hoa gdc ty do ABTS"™

Trung hoa géc ty do DPPH

MAu ) )

Vitamin C (1)

(2) Vitamin C

3.84

42.1 69.8 5.03
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4. KET LUAN

Két qua khao sat vé hiéu suat cho thay
trong cung diéu kién thuc nghiém, hiéu
suit chung cét cua tinh dau tram gi6 (1,18
%) va tinh dau tram tra (1,28%) 1a tuong
duong nhau.

Két qua GC-MS cho thay ca 2 loai tinh
dau gidng nhau thanh phan caa mot sb
hop chét chiém ham luong Ién nhu 1,8-
cineol, y-terpinene, terpinen-4-ol, o-
terpineol, terpinolene, tuy nhién c6 su
khéc biét dang ké vé ti 1¢. Diéu nay ly giai
su twong ty Vé mui ciing nhu mot s hoat
tinh nhu sat khuan, bao vé va cham séc
da, dudi cdn trung, tri mun,...

Hoat tinh khang khuan cua 2 loai tinh dau
dugc khao sat bang phwong phap khuéch
tan dia thach va phuong phap néng do wc
ché téi thiéu MIC, ca 2 phuong phap déu
cho két qua twong tu. Cu thé, ca 2 loai
tinh dau déu c6 kha nang tc ché 3 dong vi
khuan S. aureus, E. coli va B. cereus va
khdng ¢ ché P. aeruginosa tai cac nong
d6 100, 200, 300, 400 va 500 mg/mL. Tuy
nhién & nong d6 100 mg/mL, kha nang wc
ché cac chung vi khuan caa ca 2 loai tinh
dau theo phuong phap khuéch tan dia
thach 1a khong dang ké.

Vé kha ning khang oxy hoa, ca 2 loai tinh
dau déu thé hién kha niang trung hoa gbc
te do DPPH ((1) (ICso = 42,1 pg/ml), (2)
(ICso = 69,8 pg/ml) va ABTS™ (1) ICsp =
202,43 pg/ml; (2) 1Csp = 292,3 pg/ml).
Tuy nhién kha nang nay la yéu hon
vitamin C.
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