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SUMMARY

CHEMICAL COMPOSITION AND BIOACTIVITY STUDIES OF
ESSENTIAL OIL FROM LEAVES OF CLEISTOCALYX OPERCULATUS ROXB.
GROWN IN PHU THO PROVINCE

The aim of this study was to determine chemical composition, and evaluate the antioxidant and antibacterial
activities of the essential oil from leaves of Cleistocalyx operculatus Roxb. grown in Phu Tho province. The
Gas chromatography-mass spectrometry (GC-MS) analyses of the essential oil of Cleistocalyx operculatus
Roxb. leaves led to the identification of 21 components. Its major constituents were (Z)--ocimene (60.59%),
(E)-p-ocimene (11.96%), a-pinene (9.23%) and myrcene (6,22%). Antibacterial activity assays were
performed on the essential oil using the agar well method. The results indicated that the essential oil
showed antibacterial effects against Staphylococcus aureus, Pseudomonas aeruginosa and Candida
albicans, especially Pseudomonas aeruginosa antibacterial ability was much higher than that of cefotaxime
as an antibiotic. In the DPPH assay, the essential oil exhibited antioxidant activity with EC50 were 13828
ug/mL.

Keywords: Essential oil, Cleistocalyx operculatus Roxb., Pseudomonas aeruginosa, Antioxidant activity,
Antibacterial activity

1. GIOI THIEU trc ché sy phat trién cua té bao ung thu, chdng
viém [3], chéng oxy hoéa [4] va chéng cim [5].
Theo tac gia Dosoky cling cac cong su, tinh dau
cua la véi chira mot so thanh phan chinh nhur:
myrcene (69,7%), (E)-p ocimene (12,24%), (Z)-B-
ocimene (4,79%) va linalool (4,08%) [1], cé kha
ning chong hu hong thuc pham, khang vi sinh vat
gay bénh tir thyc pham, khédng cadc mam bénh
ngoai da, khang methicillin [4]. Ham luong va s6
lwong thanh phan chira trong tinh dau 14 véi phu
thudc vao diéu kién canh tac, ving canh tac, diéu
kién khi hau... din dén hoat tinh sinh hoc c6 thé
khéc nhau. Téac gia Nguyén Xuan Diing cing cic

Cay voi véi tén khoa hoc la Cleistocalyx
operculatus Roxb., thuoc ho sim (Myrtaceae),
phan bd rong rdi ¢ Viét Nam, An D¢, Théi Lan,
Nepal, Malaysia, Indonesia, Myanmar va Chéu
Uc [1]. Theo dan gian, 14 vbi duoc sir dung lam tra
thao moc vai tac dung thanh nhiét, giai doc, hd tro
diéu tri cam, sét, viém nhidm, réi loan tidu hoa....
[2]. Ngoai ra, & Nepal con dugc sir dung hd tro
chira viém xoang, cam lanh, hen xuy&n, viém phé
quan. Cac thanh phan dwoc phan lap tir thuc vat
nhu  chalcones, flavanones, flavones va
triterpenoids loai oleanane va ursane c6 tac dung
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cong su di cong bd céc thanh phan chinh trong
tinh dau 14 véi trong tai phuong L& Mao, thanh
phd Vinh nhu sau: cis-B-ocimene  (32,1%),
myrcene (24,6%), B-caryophyllene (14,5%) va
trans-f3 ocimene (9,4%) [6]. Theo bdo céo cua tac
gia Tran Thi Ai My cling c4c cong su, tinh dau 14
voi trong ¢ Thira Thién Hué c6 ty trong la 0,860,
chua 19 hop chét, trong d6 thanh phan chinh la
trans-p-ocimene (52,87%), tiép theo 1a cis-p-
ocimene (10,9%), c6 hoat tinh chéng oxy héa véi
gia tri 1Cs la 637,03 pg/mL [7]. Ngoai ra, nhém
nghién ctu cua tac gia Nguyén Ngoc Hiéu da
nghién ctu hoat tinh chéng oxy héa va khang
khuan cuia cao chiét 14 véi trong o huyén Cu Chi,
thanh phé Ho Chi Minh cho thay, cao chiét tir 14
vi c6 kha ning chong oxy hoa va khang khuan
(Staphylococcus aureus (S. aureu), Escherichia
coli (E. coli)), khang ndm (Candida albicans (C.
albicans) [8]. Tac gia Tran Gia Buu cling cac cong
su di nghién ciru kha nang khang khuan cua tinh
dau 14 véi trong & huyén Go Vap, thanh phé Ho
Chi Minh cho két qua la tinh dau c6 kha ning
khéng khuan S. aureu, nhung lai khéng c6 kha
ning khang khuan Pseudomonas aeruginosa (P.
Aeruginosa) [9]. Nhém tac gia Pao Thi Thanh
Hién va Pham Thanh Ky cong bé rang: 14 véi u c6
tac dung rat tot trén vi khuan E.coli, loai vi khuan
thuong hay gy ra bénh duong rudt; nuéc sic l1a
vi u c6 tac dung loi mat rat manh. Két qua thir tac
dung doc té bao cua 4 mau thir chiét tir 14 vdi (tinh
dau 14 vdi, tinh dau 14 véi 1, cao kho 14 véi u, cao
kho 1a vdi) budc dau cho thiy ca tinh dau va cao
kho toan phan déu cd kha niang wc ché sy phat
trién té bao ung thu (ung thu gan, ung thu mang
tim, ung thu tir cung) [10].

Theo tim hiéu ciia nhém tac gia, dén nay sb luong
cac cong trinh trong va ngoai nudc cong bd vé
thanh phan, tinh chat caa tinh dau 1a vdi con han
ché. Pic biét, chua c6 cong trinh nghién ctru nao
lién quan dén tinh dau 14 véi trdng tai tinh Phu
Tho. Do do, trong bai béo nay s& lam r vé thanh
phan va hoat tinh chdng oxy hoa, hoat tinh khang
khuan cua tinh dau 1& vi trong tai huyén Lam
Thao, tinh Phil Tho.

2. THUC NGHIEM
2.1. Nguyén liéu va hoa chét

Nguyén liéu 14 véi tuoi duoc trong tai huyén Lam
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Thao, tinh Pha Tho. L4 vdi duoc héi, rira sach loai
bo tap chét va céc 14 hong. Na,SO,, (Trung quéc,
loai PA) sir dung ngay khdng qua tinh ché lai.

2.2. Thiét bi

Thiét bi chung cat tinh dau (Viét Nam), sic ky khi
khéi pho (GC-MS) (Agilent 7890A ghép ndi voéi
Mass Selective Detector Agilent 5975C), may do
khuc xa ABBE-REF1 (PCE, Anh), thiét bi do do
quay cuc (Kruss, Buc), Picnomet (1mL), may doc
vi dia model E1x808 (Biotek, M¥).

2.3. Chung cit tinh dau |4 voi

C6 nhiéu phuong phap chung cat tinh dau: chung
cat azeotropic (chung cat truc tiép bang nudc,
khuéch tan, chung cét 16i cudn hoi nuéc) va chiét
bang dung méi, chiét c6 hoic khong ¢ hd tro cia
vi s6ng.... Trong nghién ciu ndy, ké thira mot s6
diéu kién chung cat tinh dau da cong bd [11-13].
L4 vdi sau khi thu hai duoc rira sach dé loai bo tap
chit va cho vao ndi chung cét, b sung nudcC Voi
ty 1€ nguyén liéu/nuédc 1/2 wiv va thuc hién chung
cit & nhiét do khoang 100 °C trong vong 2 gio.
Nude ngung thu duoce duge dé yén trong khoang 2
gio dé phan ly thanh 2 16p tinh dau va nuéc. Tiép
theo, chiét tach nuéc thu duoc tinh dau thd, bd
sung Na,SO, dé lam khan tinh dau, ling gan thu
dugc san pham tinh dau 14 véi.

2.4. X4c dinh thanh phan héa hoc

Thanh phan héa hoc cua tinh dau 1a véi dugc xac
dinh bang GC-MS trén thiét bj Agilent 7890A ghép
ndi véi Mass Selective Detector Agilent 5975C, cot
HP-5MS (60 m x 0,25 mm x 0,25 pm) va dinh luong
theo phwong phép sic ky khi ion ngon hra (GC/FID).
RI tinh toan cua cac hop chét trong mau thir vai RI
chuin cua céc hop chat nay trén dir lisu NIST la
cuing loai. Chuong trinh nhiét d véi didu kién 60
°C tang nhiét d6 4 °C/phut cho dén 240 °C. Khi
mang He. Nhiét do ciia dau do (detector) cia FID
la 250 °C, ché do tiém mau chia dong (split 100 :
1). Nhiét @6 budng chuyén tiép 1a 270 °C, pha
manh hoan toan vai hiéu dién thé dau do 1a 70
eV va ddy pho 35 - 450 Da & 4 lan quét/giay.
Céc thanh phan duoc xac dinh dya trén hé sb luu
giir cua ching (tinh toan theo diy dong ding n-
alkane C7-30) va so sanh phd khéi cua ching
v6i dit lieu phd khéi chat chuin luu trong thu
vién phé (HPCH1607, NISTO08, Wiley09). Ham



luong twong ddi cua cac thanh phan dwoc tinh
toan dya trén dién tich pic thu dwogc tir sic ky dd
ion héa ngon lra FID. Phan mém xur ly dit liéu
dugc sir dung 12 Chemstation va phan mém xu Iy
pho khéi la Mass Finder 4.0.

2.5. Xac dinh hoat tinh khang vi sinh vat kiém
dinh

Hoat tinh khang S. aureus (ATCC 13709), P.
aeruginosa (ATCC 15442) va C. albicans (ACTT
10231) cua tinh dau l4 véi duoc thuc hién theo mot
s6 nghién ciu [14-16] thong qua viéc danh gia
duong kinh vong vo khuan trén giéng thach. Moi
trudng nudi cdy vi sinh vat bao gém: Mueller-
Hinton agar cho cac chung vi khuan va Sabouraud
4% dextrose agar cho nam. Thi nghiém dugc thyc
hién lap lai 3 1an va lay gia tri trung binh.

2.6. Xac dinh hoat tinh chéng oxy héa

Hoat tinh chdng oxy hoa dugc thyuc hién theo cac
nghién ciru da cong bd [17-19], cu thé: Pha dung
dich 1,1-diphenyl-2-picrylhydrazyl (DPPH) co
nong d6 1 mM trong methanol. Chat thir dugc pha

trong DMSO 100% sao cho ndng do cudi cing
dat duoc mot ddy cac ndng do. Bé thoi gian phan
{rng trong 30 phat & 37 °C, doc mat d6 hap thu cua
DPPH chua phan tng bang may doc vi dia Biotek
& bude song 517 nm.

% bay gbc tuy do DPPH (SC%) cua mau thir duoc
tinh theo cong thuc sau:
SC% = (OD tring — OD mau tht’r)/ oD tring X 100 (%)

Trong d6: OD g#ng 1a gid tri mat dé quang hoc cua
mau trang

OD miuthe 12 gid tri mat do quang hoc
caa mau thir

ECs (ndng do c6 kha niang khir 50% DPPH cua
mau) dugc tinh theo gia tri SC tuong quan véi cac
ndng d6 khac nhau cua chat thir. Thi nghiém dugc
I3p lai vé6i n = 3 va lay gié tri trung binh.

3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hgc ciia tinh diu 14 véi

Thanh phan héa hoc ctia tinh dau 1a vbi duoc xac
dinh bang phuong phap phan tich GC-MS cho két
qua nhu Bang 1 va Hinh 1.
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Bang 1. Thanh phan héa hoc trong tinh dau I véi

Thoi . 3 Ham lwon

STT gian I RI Thanh phan %) g
1 | 1048 | 938 o.-pinene 9,23
2 | 1186 | 984 [3-pinene 0,55
3 | 1208 | 991 Myrcene 6,22
4 | 1349 | 1033 Limonene 0,19
5 | 1369 | 1039 (Z) -B-ocimene 60,59
6 | 1403 | 1049 (E) -B-ocimene 11,96
7 | 1580 | 1100 Linalool 0,12
8 | 1685 | 1130 allo-ocimene 1,10
9 | 1732 | 1144 | neo-allo-ocimene 0,14
10 | 2550 | 1383 Geranyl acetate 0,18
11| 2569 | 1389 o.-copaene 0,31
12| 2721 | 1437 | (B)-carvophyllene 4,60

(= B-caryophylene)
13 | 27,82 | 1456 Aromadendrene 0,15
141 2829 | 1471 o.-humulene 0,92
15 | 2887 | 1490 y-muurolene 0,32
16 | 2957 | 1513 o.-muurolene 0,23
17 | 30,07 | 1529 y-cadinene 0,15
18 | 3027 | 1536 §-cadinene 0,36
19 | 3124 | 1569 (E) -nerolidol 1,12
20 | 3230 | 1604 | Caryophyllene oxide 0,98
21 | 3305 | 1631 | Humulene Epoxide Il 0,14
Téng 99,55
| 1 2l 3 I:’r-:_giib

Hinh 1. Phé GC-MS cua tinh ddu 14 véi

Két qua cho théy, tinh dau 14 véi thu dugc c6 do
tinh khiét cao (99,55%), chira 21 hop chét, trong
d6 thanh phan chinh 1a (Z)-p-ocimene chiém
60,59%, tiép theo Ia (E)-B-ocimene chiém 11,96%,
a-pinene chiém 9,23% va myrcene chiém 6,22%.
Tinh dau 1a vbi trong tai thanh phd Vinh [6] va
thanh phd HO Chi Minh [9] chita 13 hop chat, tai
Thira Thién Hué chtra 19 hop chét [7]. Thanh phén
chinh ciia tinh dau 14 véi trong ¢ thanh phd Vinh
gidng nhu trong nghién ctru nay 1a (Z)-p-ocimene,
nhung ham luong trong tinh dau 14 véi & thanh



phé Vinh (32,1%) thap hon nhiéu so vé6i trong
nghién ctru nay (60,59%). Tuy nhién, dbi voi tinh
dau 1a vbi trong & Thira Thién Hué, thanh phan
chinh 1lai la trans-p-ocimene. Sy khac nhau nay co6
thé do mot s6 yéu t6 nhu: khi hau, tudi cdy, thd
nhudng... [20].

3.2. Chi sé hoa ly

Két qua do ty trong, chi sé acid, xa phong hoa,
este, khiic xa va d6 quay cuc cua tinh dau 14 véi
dugc thyc hién ¢ 20 °C thé hién ¢ Bang 2.

Bang 2. Chi sé héa ly cia tinh dau 14 véi

T Chi sb Kétqua  |Tiéu chuén xdc dinh
1 |Ty trong 0,834+0,023 | IS0 279:1998
2 |Chi s6 acid 8,802 TCVN 8450:2010
3 |Chisé xaphonghoa| 20,3+0,1 | TCVN 8451:2010
4 |Chi s este 115+£0,2 | TCVN 8451:2010
5 |Chi s khiic xa 1,4708 ISO 280:1998
6 |Do quay cuc (+)52,78 ISO 592:1998

Két qua cho thay, ty trong va chi sé khic xa cua
tinh dau 14 véi trong tai huyén LAm Thao, tinh Pha
Tho twong dwong véi tinh dau 14 véi trong tai
Thira Thién Hué [7]. Theo tim hiéu cia nhém tac
gia, dén nay chua co cong trinh trong nudc va
qudc té nao cong bd vé cac chi sé acid, xa phong
hoa va este cua tinh dau 14 véi.

3.3. Hoat tinh khang khuén, khang nam

Theo tac gia Livimbi clng cc cong su, S. aureus
1a vi khuan phd bién nhat dwoc phan lap tir vét
bong, tiép theo 1a Proteus mirabilis, Streptococci
spp., P. aeruginosa, E. coli, Salmonella va
Klebsiella spp. [21]. Vi vay, trong nghién cau nay
lya chon S. aureus va P. aeruginosa dé khao st
hoat tinh khang khuin va chang minh hiéu qua
chéng nhiém khuan cua tinh dau 14 véi. Hon nira,
S. aureus va P. aeruginosa ciing dai dién cho hai
loai vi khuan tuong tng 12 vi khuan gram dwong
va gram am, thém vao do, nghién ctru nay khao sat
ca kha nang khang ndm C. albicans cua tinh dau 1a
voi. Hoat tinh khang khuan, khang nam cua tinh
dau 14 véi trdng tai huyén Lam Thao, tinh Phii Tho
duoc khao sat bang phuong phap khuéch tan qua
giéng thach va dugc déanh gia qua duong kinh
vong vd khuan. Puong kinh vong v khuan cang
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I6n thi hoat tinh khéng khuan cua tinh dau cang
manh va nguoc lai. Két qua thé hién ¢ Bang 3.

Bdng 3. Purong kinh vong vo khudn cua tinh dau
14 véi va mét so khang sinh

_ R Puong kinh vong e ché (mm)
TT| Tén mau Nong do - -
S. aureus |P. aeruginosa |C. albicans
1 | Tinh dau 14 v6i 100% 231+03| 322+02 | 163%0,1
2 Ampicillin 50 ug/ml |339+0,1
3 Cefotaxime 100 pg/ml 22,4+0,1
4 Nystatin 100 pg/ml 31,2+0,2

Két qua cho thiy, tinh dau 1a vdi trong tai huyén
Lam Thao, tinh Phi Tho c6 kha nang khang A.
aureus, P. aeruginosa va C. albicans. Tuy nhién,
duong kinh vong vo khuan cua tinh dau 14 véi ddi
v6i S. aureus thap hon so véi ampicillin (& nong
do6 50 pg/mL) va ddi voi C. albicans thap hon
nhiéu so v6i nystatin (6 ndng do 100 pug/mL). Tuy
nhién, dang chu y la dbi véi P. aeruginosa thi
duong kinh vong v6 khuén cta tinh dau 14 véi cao
hon nhiéu so véi khang sinh cefotaxime (¢ nong
d6 100 pg/mL). Két qua nay ching to rang, tinh
dau 1a vdi trong nghién ciu nay c6 tinh khang
khuan va dic biét khang P. aeruginosa cao, cao
hon so véi tinh dau gimg [13]. Trong khi d6 tinh
dau 14 voi trong & huyén Go Vip, thanh phd Hb
Chi Minh lai khong c6 kha nang khang P.
aeruginosa [9]. Su khac nhau nay c6 kha niang la
do thanh phan, ham luong cic thanh phan khac
nhau, khac ving canh tac. Tinh khang nim C.
albicans thip phu hop vdi nghién ctru ciia nhom
tac gia Angioni A. da cong b [20].

3.4. Hoat tinh chdng oxy héa

Géc ty do DPPH la gbc on dinh, duge sir dung
rong rii dé danh gia kha ning khang oxy hoa cia
méu khao sat. Hoat tinh chdng oxy héa ciia tinh
dau 14 véi trong tai huyén Lam Thao, tinh Phu Tho
dugc danh gia boi mirc do bat goc tw do DPPH va
so sanh v6i chit tiéu chuin quercetin, két qua
dugc thé hién ¢ Bang 4.

Két qua, tinh dau 14 voi tréng tai huyén Lam Thao,
tinh Phu Tho c6 gia trji ECso cao gap 1.387 lan so
v6i chét tiéu chudn quercetin. Piéu nay cho thiy,
tinh dau 14 vi trong nghién ctru nay thé hién hoat
tinh chéng oxy hoa thap.



Bdng 4. Hoat tinh chang oxy héa trén h¢ DPPH
cua tinh dau 14 véi va quercetin

. x| Nong djthir| % bit |Gia tri ECso
Tén mau x
(ng/ml)  [goctwdo| (ng/ml)
83.400 100
inh da 20.850 77
Tinh dau 13.828 + 87
la voi 5.213 30
1.303 5
32 100
_ 8 45,5
Quercetin 9,97 £0,25
2 0
0,5 0
4. KET LUAN

Tinh dau I4 vdi trong tai huyén Lam Thao, tinh
Phi Tho chira 21 hop chat, véi thanh phan chinh
1a (2)-p-ocimene chiém 60,59%. Tinh dau 14 vdi
thé hién hoat tinh chéng oxy hoa thap, nhung c6
kha nang khang A. aureus, P. aeruginosa va C.
albicans, dac biét kha nang khang P. aeruginosa
cao hon nhiéu so véi khéang sinh cefotaxime (&
nong d6 100 pug/mL). Tir két qua nay cé thé ky
vong ung dung tinh dau 14 vdi vao san xuat mot
s6 san pham khéang khuan, khang nim, dac biét
khéng khuan P. aeruginosa.

LOI CAM ON: Nghién ctru nay duoc thuc hién
béi s hd tro kinh phi tir dé tai cdp Bo Cong Thuong.
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