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ABSTRACT

Chemical composition and anti-microbial activity of essential oil from
leaves of Piper betel L. collected from Hau Giang province has been
investigated. Highest yield of oil (0.63 %) of P. betel L. leaves was
successfully extracted by steam distillation. By using gas chromatography
- mass spectrometry analysis (GC-MS), we have confirmed that the main
component of P. betel L. essential oil is 4-Allyl-1,2-diacetoxybenzene, with
content up to 34.55%. The in vitro anti-microbial activity was evaluated by
Minimum Inhibitory Concentration (MIC) method. The results showed that
the essential oil from betel leaves inhibited the growth of 3
microorganisms species: B. subtillis, F. oxysporum and A. niger with the
MIC values of100, 200 and 200 ug/mL, respectively.

TOM TAT

Lan dau tién, thanh phc”in hoa hoc va hogt tinh khang vi sinh vdt cua tinh
dau 1a Trau khéng (Piper betel L.) thu hdi tai tinh Hiu Giang dwoc khdo
sat. Tinh dau ld trau khéng dwoc ly trich thanh céng bang phwong phdp
chung cdt 16i cudn hoi nude dat hiéu sudt 0,63%. Bang phwong phdp phdn
tich sdc ky khi ghép khéi phé (GC-MS), thanh phan héa hoc chinh trong
tinh dau lé Trau khéng dwoc xdc dinh la hop chdt 4-Allyl-1,2-
diacetoxybenzene voi ham lwong 34,55%. Hoat tinh khang vi sinh vat cua
tinh ddu dugc danh gia bdng phwong phap pha loang da nong dé dé xac
dinh nong dg irc ché toi thleu (MIC). Két qua thir hoat tinh khéng vi sinh
vit cho thay tinh dau Trau khong cé kha ndng e ché s tang treong cia 3
chung vi sinh vdt: B. subtillis, F. oxysporum va A. niger voi gid tri MIC
lan lwot la 100, 200 va 200 ug/mL.

Trich dan: Nguyén Thién Chi, Nguyén Thi Ngoc Cham, Pham Khanh Ngoc, D6 Duy Phuc, Duong Ting
Kha va Nguyén Thi Thu Thuy, 2016. Khéo sat thanh phén héa hoc va hoat tinh khang vi sinh vat
cua tinh dau 14 trau khong (Piper betel L.), ho hd tiéu (Piperaceae). Tap chi Khoa hoc Truong Pai
hoc Cén Tho. 45a: 28-32.

1 PAT VAN BE

rii & An Do, Sri Lanka, Malaysia, Thai Lan, Dai
Loan va cac quoc gia Pong Nam A khac (Guha,

Cay Trau khong co tén khoa hoc 14 Piper betle
L. hay Piper sriboa L., thudc ho HO tiéu
(Piperaceae), 1a mot trong nhiing loai thyc vat nhiét
doi quan trong & khu vue chau A, duoc tr@)ng rong
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2006). O nudc ta, trong y hoc c¢o truyén Viét Nam,
14 trau duogc sir dung cho nhiéu myc dich khac nhau
nhu nhai triu dé chic ring, chita viém mu chan
ring, nudc sic la trau dé rira hodc dap tri vét
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thuong, bong, 16 loét, mun nhot, cham, 14 trau
ngam trong nudc s6i dung nho mat dé chira bénh
viém ket mac... (Do Tat Lgi, 2003).

Hién nay, c6 mot vai cong trinh nghién ctu vé
cdy Trau khong & cac tinh mién Bic, mién Trung
Viét Nam va chi dung lai ¢ budc dau nhu nghién
ctru vé thanh phan hoa hoc cua tinh dau 14 Trau &
Hai Duong (Pham Thé Chinh va ctv., 2009) ¢ Hoc
Moén (Nguyén Nho Diing, 2011), cling nhu phan
1ap mot s6 hop chét tir cac cao chiét 14 trdu (Pham
Thé Chinh va ctv., 2009) ma chua cha trong vao
khéo sat cac hoat tinh sinh hoc cua tinh dau. Bai
viét nay trinh bay két qua nghién ctru vé thanh
phin hoa hoc va kha ning khang vi sinh vat cua
tinh dau 14 triu trong & Hau Giang, mot dia phuong
thuoc ving Pdng bang séng Ciru Long nhim dong
gop co s& khoa hoc cho tac dung diéu tri cac bénh
do nhiém khuan va nim cua tinh déu Trau khong,
dong thoi lam phong phu thém ngudn dugce liéu c6
& ving Pong bang song Ciru Long.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén li¢u

L& Trau khong duoc thu mua tryc tiép tai vuon
trau huyén Vi Thuy, tinh Hau Giang va duoc dinh
danh bang cach tham chiéu véi tai liéu tham khao
(Shukla, R., 2015). Nguyén li¢u con tuoi dugc xi
1y so b, loai tap chét, rira sach va xay nhuyén
true khi tién hanh ly trich tinh dau.

2.2 Phuwong phap ly trich tinh diu

Tinh dau 1a Trau khong dugc ly trich bang
phuong phap chung cét 16i cubn hoi nude tryc tiép,
v6i bo chung cat tinh dau Clevenger, két hop viée
su dung mudi NaCl dé hd tro su khuéch tan cua
tinh dau trong qua trinh 16i cudn tinh dau theo hoi
nude. Pong thoi khao sat sy anh huong cua thoi
gian chung cét, thé tich va ndng d6 dung dich mudi
duoc sir dung trong quéa trinh chung cat dén ham
lwong tinh dau thu dugc.
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2.3 Phén tich thanh phén héa hoc ciia tinh diu

Thanh phan va ham lugng cic céu tir ¢6 trong
tinh dau dugc phan tich bang phuong phép sic ky
khi ghép khdi phd (GC — MS), thyc hién trén thiét
bi GC — MS cua THERMO SCIENTIFIC Trace
GC Ultra — ISQ, loai ¢t str dung la ¢t TG — SQC
(15 m x 0,25 mm x 0,25 pm), khi mang helium.
Chuong trinh nhiét d6 cho maéy sic ky khi duoc
thiét 1ap nhu sau:

20C
. phut

Nhiét d6 dau: 70°C, gir 2 phut™ 150°C, gitr
20C 10°C
phut phut

2 phit =™ 175°C, giir 2 pht —* 230°C, giir
2 phut.

2.4 Thir nghiém hoat tinh khang vi sinh vit
kiém dinh

Thur nghiém hoat tinh khang vi sinh vat kiém
dinh cua tinh dau Trau khong dugc thuc hién trén
phién vi luong 96 giéng (96-well microtiter plate)
theo phuong phip cua Vander Bergher va
Vlietlinck (1991). Thir nghi€ém dugc thuc hién tai
phong Sinh hoc thyc nghiém, Vién Hoa hoc cac
hop chat thién nhién, Vién Han Lam Khoa hoc va
Cong nghé Viét Nam. Mau tinh dau duoc pha
lodng theo cac thang nong d6 thap dan, dé tinh
ndng do wc ché t6i thiéu (MIC)- 1a ndng d6 ma &
d6 vi sinh vt b trc ché g?m nhu hoan toan. Mau cé
MIC <200 pg/mL 1a c6 hoat tinh.

3 CACKET QUA VA THAO LUAN
3.1 Tinh chit vat Iy cia tinh diu

Céc tinh chat vat Iy cua tinh diu Trau khong
dugc ly trich bang phuong phéap 16i cudn hoi nude
déu phu hop véi cac tai liéu tham khao
(Sugumaranet al., 2011, Adeltrudes and Marina,
2010).

Bang 1: Mot s tinh chét vat Iy cia tinh dau Triu khéng

. v D§ quay cuc
Tinh chét Mau, mui vi P tan Ty trong e
(d20) (“D )
. A a o Khong tan trong nudc, tan trong cac
Ket qua Dung dich dau mau vang dung moi hitu co: methanol, 0,94 +4,29

nhat, mui déc trung, vi git.

chloroform, diethyl ether.

3.2 Khaio sat cac yéu t6 anh hwéng dén qua
trinh ly trich tinh dau
3.2.1 Anh heong ciia thoi gian ly trich

Tién hanh khao sat anh huéng cua thoi gian ly
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trich dén ham luwong tinh dau thu dwoc trong 150 g
1a trdu twoi, ¢6 dinh cc yéu to nhu nhiét do, ndng
d6 va thé tich dung dich NaCl. Két qua dugc trinh
bay trong Bang 2.
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Bang 2: Két qua khio sat thoi gian ly trich tinh diu Triu khong bing phwong phap chung cét 16i
cudn hoi nuée

Thoi gian ly trich (phit) 60 120 180 240 300

Ham lwong tinh dau (% v/w) 0,17 0,21 0,37 0,63 0,64

Cé dinh cdc véu to: khoi hrong nguyén lidu (150 g), nhiét dg chung cdt (100°C), nong d dung dich NaCl (15%) va thé

tich dung dich (500 mL)

Bang 2 cho thiy ham luong tinh dau thu dugc va ,duqc co dinh de tiep tuc khao sit cac yeu to
phu thudc vao thoi gian chung cat ham lugng tinh khac. 7
dau ting khi thoi gian chung cit ting va voi thoi 3.2.2 Anh hudng cua nong do dung dich NaCl

gian chung cat 1a 240 phut, ham lugng gan nhu dat
cao nhat. Két qua nay phu hop véi nhiing nghién
clru twong tu, thoi gian chung cét tdi uu duoc cac
nhém nghién ciru chon déu khong vuot qua 240
phut (Rawater al., 1989; B. Prakashet al., 2010).
Mat khac, khi ly trich véi thoi gian 1au hon thi
luong tinh diu tuy thu dwgc nhiéu hon nhung
khong dang ké. Vi vay, dé tiét kiém thoi gian, thoi
gian ly trich tinh dau t6i wu dwoc chon 1a 240 phut

Véi thoi gian ly trich tdi wvu da dugc xac dinh
nhu trén, nhom nghién ctru tiép tuc khao sat sy dnh
hudng cua nong d6 dung dich NaCl d&én ham luong
tinh dau thu dwoc tir 150 g 14 triu twoi. Chung cat
dé thu tinh dau 1an lugt & nhimg ndng d6 dung dich
NaCl khac nhau, c6 dinh thé tich dung dich 1 500
mL. Két qua dugce thé hién trong Bang 3.

Béng 3: Két qua khio sat sy anh huéng cﬁa,n?)ng do dung dich NaCl dén ham lwong tinh dau ly trich
bang phwong phap chung cat 16i cuon hoi nuéc

Nong d6 dung dich NaCl (%) 0 5 10 15 20

Ham luong tinh dau (% v/w) 0,16 0,23 0,30 0,63 0,43

Cé dinh cdc yéu t6: thoi gian chung cat (240 phut), khoi heong nguyén lidu (150 g), nhiét do ching cdt (100°C) va thé
tich dung dich (500 mL)

Tir bang két qua trén, c6 thé théy ham luong dau ra ngoai. Mat khac, do }ém tang nhiét do soi
tinh dau thu dugc phy thude vao néng d6 dung dich cua nude nén vige thém mudi NaCl vao qua trinh
NaCl thém vao, ham lugng tinh du ting khi nong chung cat khong thé ap dung cho nhimg tinh dau
d6 mudi tang va dat cao nhit & nong d6 mudi 1a co nhi¢t d¢ soi thap hoac kém bén vdi nhiét.

15%. Viéc thém mudi NaCl vao qué trinh chung 3.2.3  Anh huéng ciia thé tich muéc cdt thém vao

c4t nhim muc dich tang hiéu suét ly trich do NaCl
hoa tan trong nudc sé tao thanh dung dich dién ly
dan dén 1am tang nhiét d9 soi (hay lam ting ap suat
hoi) ctia nude, giam sy bay hoi ciia nudc trong hdn
hop; do d6, tinh dau ly trich dugc nhiéu hon (W. F.
Furter and R. A. Cook, 1967). Tuy nhién, khi
chung cét véi nong d6 16n hon, lugng tinh dau thu
dugc giam, dleu nay c6 thé giai thich 1a do khi sir
dung mudi & ndng dd cao thi cac 16p biéu bi ngoai
chira tinh dau bj co lai, ngan can sy khuéch tan tinh

Khao sat sy anh huong cua thé tich nude cét
thém vao dén ham luong tinh dau ly trich tir 150 g
14 trau twoi bang cach tién hanh chung cét tinh dau
lan lugt v6i nhimg thé tich nudc khac nhau, cd
dinh ndng d6 dung dich NaCl 1a 15%. Muc dich
nham xac dinh thé tich nuéc tdi wu cho qua trinh
chung cit, tranh st dung luong nudc qua du,
khong c6 1¢i cho viée ly trich tinh dau do trong tinh
dau chira nhidu hop chit d& tan trong nudc. Két
qua dugc thé hién ¢ Bang 4.

Biang 4: Két qua khio sat sw anh huong cia thé tich nwée cit thém vao dén ham lwgng tinh diu ly
trich bing phwong phap chung cét 18i cudn hoi nwéc

Thé tich nudc cat (mL) 200 300 400 500

Ham luong tinh dau (%o v/w) 0,10 0,19 0,38 0,63

Cé dinh cdc yéu tgf.' thoi gian ching cdt (240 phiit), khoi lwong nguyén liéu (150 g), nhiét @6 chung cat (100°C) va nong

do dung dich muoi (15%) . )

Két qué cho thﬁ'ly ham luong tinh diu tang khi vay, chon 500 mL 1a thé tich t6i wu trong pham vi

thé tich nude cét cho vao binh cau ting, ham lugng nghién clru nay.

dat cao nhat khi lugng nudc thém vao la 500 mL. Phan tich va téng hop nhitng két qua trén, diéu
Ngoai ra, do di€u kién tién hanh thi nghiém khong kién t6i wu dé ly trich tinh diu Trau khong bing
cho phép tong the tich dung dich va nguyén li¢u phuong phép chung cit 16i cubn hoi nuéc & quy
cho vao binh cau vuot qua 2/3 thé tich binh nén mo phong thi nghiém duge dé xudt nhu trong

khong thé khao sat & nhitng thé tich 16n hon. Vi Bang 5.
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Bing 5: Két qua diéu ki¢n toi wu cho qua trinh ly trich tinh diu 14 Triu khong bing phwong phap
chung cat 16i cuon hoi nuéce

Khdi hrong Thoigianly  Thé tich nuwéc Nong d¢ dung Nhiét d¢  Ham luong cao
nguyén liéu (g) trich (phit) (mL) dich NaCl (%) (°C) nhat (%)
150 240 500 15 100 0,63

3.3 Thanh phan héa hoc ciia tinh dau Bang 6: Két qua thir nghiém hoat tinh khang vi
Bang 5: Thanh phin héa hoc chinh tinh dau sinh vat
Trau khong thu hai tai Hiu Giang Nong dd trc ché
Thoi gian . . X Ham  Visinhvit tbi thiéu (MIC)
STT 1yu (phaty Thanh phan lugng (%) _ (ug/mL)
1 5,52 4-Terpineol 2,08 Vi khuin IEDSChfl”Chla coli )
Phenol, 2-methoxy-3- Gr (-) seudaomondas )
2 13,45 (2-propenyl) 19,79 aeruginosa__
3 18,42 y—Muqrolene 1,33 Vi khuin Bacillus subtillis 100
4 20,97 8-Cadinene 2,22 Gr (+) Staphylococcus 0
5 22,06 Acetyleugenol 20,14 aureus
6 27,12 (+)-tau-Muurolol 3,16 Ném soi Aspergillus niger 200
7 27,79 a-Cadinol 5,51 ) Fusarium oxysporum 200
4-Allyl-1,2- ) Candida albicans )
8 28,41 diacetoxybenzene 34,55 Nam men Saccharomyces “)
9 Thanh phan khac 11,22 cerevisiae
Tir két qua GC-MS cho thiy thanh phin hoa Tir két qua & Bang 5 cho thay tinh dau 14 Trau
hoc chinh cua tinh dau Trau khong & khu vuc Hau khong the hién hoat tinh trc ché 3 chung vi sinh vét
Giang 1a cac hop chét thuéc nhom terpene (4- kiém dinh: vi khuan Gram (+) Bacillus subtillis,
terpineol, y-muurolene, d-cadinene,(+)-tau- ndm moc Aspergillus niger va  Fusarium
muurolol, a-cadinol) va cac hop chat 1a dan xuat oxysporum voi gia tri MIC lan luot 1a 100, 200 va

cta phenol nhu phenol, 2-methoxy-3-(2-propenyl); 200 pg/mL. Trong do, cac loai nam moc
acetyleugenol; 4- allyl 1,2- dlacetoxybenzene Tong Aspergillus khong chi gdy bénh ¢ thuc vat ma con

ham lugng cua tat ca cic cdu tir chiém gan 90% giy ra 9-’510 bénh nghiém trong & nguoi nhu 0}510
lugng tinh dau ly trich dugc. Trong d6, hop chat 4- bénh ndm Aspergillosis (Thomas, 2015); nam
allyl-1,2-diacetoxybenzene chiém ham luong cao F.oxysporum gay ra bénh héo Vang & nhiéu loa1
nhit (34,55%), két qua nay phu hop véi tai lidu thyc vat, loai nam nay gdy hai nhiéu loai cay trong
tham khao vé thanh phan cua tinh dau Trdu khong trén tat ca cac bo phén, dac biét bo phan goc va re

& ving Nam Bo (Nguyén Thi Ly va Tran Thi Hong clia cdy (Rosado-Alvarez, 2014). Két qua nay cho
Van, 2010). C6 thé thdy céc chu tir chiém ham  thay tiém ning khang khuan va khang nam cta tinh

lugng cao nhét trong tinh dau déu 1a nhitng dan dau Trau khong c6 thé img dung dugc vao thyc té.
xuat cia phenol nén tinh dau nay c6 nhiét do soi, ty 4 KET LUAN

trong va chiét suat cao. Cac dan xuat phenol c6 mét . . .

trong tinh dau ¢ nhiing tac dung sinh hoc tot nhu Nghién ciru qua trinh chiét xuat 'Eiﬂh dau tur la
tac dung khang khuan, khang nam, chng oxy hoa, Trau khong bang phuong phap 161 cudn hoi nude o
doc tinh t& bao... (Roy and Vijayalaxmi, 2013, quy mé phong thi nghiém da dé xuat diéu kién t0i
Bhanu P.et al., 2010). vu vé thoi gian (240 phut), nong do dung dich

NaCl (15%) va thé tich nu6c cit thém vao binh cdu
(500 mL) v&i hiéu suat dat duoc cao nhét 13 0,63%.
Véi ndng do ban dau 1a 400 pg/mL, tinh dau Ap dung phuong phap phén tich hién dai GC-MS
duogc pha lodng cac thang ndng do thip dan, tir d6 cho thdy tinh dau ly trich dugc tir 14 Trau khong
xac dinh gia tri MIC. Két qua thir nghiém dugc trong & tinh Hau Giang thudc Pong bang séng Ctru
trinh bay trong Bang 6. Long c6 chira cac hop chat hoa hoc nhur 4-allyl-

3.4 Hoat tinh khang vi sinh vét
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1,2-diacetoxybenzene (34,55%); acetyleugenol
(20,14%);  phenol,  2-methoxy-3-(2-propenyl)
(19,79%) va cac hgp chit mono- va sesquiterpene
nhu a-cadinol (5,51%), (+)-tau-muurolo (3,16%),
d-cadinene  (2,22%), 4-terpineol (2,08), v-
muurolene (1,33%). Két qua nghién ctru vé thanh
phan ho hoc trong tinh diu Trau khéng Hau Giang
dugc so sanh v&i két qua cia mot nghién ctu
tuong ty dugc thuc hién & An Do (Bhanu P. et al.,
2010) nhan thdy c6 sy khac nhau vé cac hop chat
thugc nhom phenylpropene trong hai tinh dau ¢ hai
ving nguyén liéu khac nhau. Trong khi hop chat
chu yéu trong tinh dau Trau khong Hau Giang 1a 4-
allyl-1,2-diacetoxybenzene (34,55%) thi eugenol la
thanh phan chiém ham lwong cao nhét trong tinh
dau Trau khong & An Do (63,39%), hai hop chat
nay 1a dong phan vi tri nhém chirc ciia nhau. C6 su
khac nhau trén ¢ thé 1a do khi hau, thd nhudng
hodc phuong phép ly trich tinh dau.

Tinh dau 14 Trau khong biéu hién hoat tinh
khang vi sinh vat t6t voi kha niang khang vi khuan
Gram (+) nhu B.subtillis va cac loai nAm giy hai
nhu A.nigervaF.oxysporum, ddy la co so gilip ung
dung tinh dau 14 trau nhu mot loai khéng sinh dugc
chiét xuét tir thién nhién.
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