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Tinh dau 14 trau h6c mon — Thanh phan
Phenolic va 4nh huéng dén hoat tinh sinh hoc

Huynh Ky Tran', Tran Nguy&n Ngoc Chau', Hi My Thuan’, Nguy&n Khoa Nam',
P Viet Ha!, Tran Thién Khiém', Pham Thi Anh% Chu Pham Ngoc Son?

Cdc phenolic chinh trong tinh ddu ld trau Héc Mén dugc chiing t6i nhdn danh la chavibetol 1,
chavibetol acetate 2, 4-allylpyrocatechol diacetate 3 (APC diacetate). Thanh phdn chavibetol va téng
phenolic gom 3 chdt 1, 2, 3 dnh hudng nhiéu dén hoat tinh khdng vi sinh vat, khdng oxi héa va ddc biét
la khd nang trung hoa Enterovirus 71 (EV 71) gdy bénh Tay Chdn Miéng (TCM) ciia tinh dau duogc
chiing t6i phdt hién lan ddu tién vao ndam 2012.

Ciing ldn dau tién nam 2011 chiing téi phdt hién khi chung cdt ld bing 16i cudén hoi nudc trong nudc
khong mudi NaCl, cé su chuyén doi ciia 3 va 2 qua 1 théng qua phdn itng cé goéc enzym ma hé qud la
ham lugng tinh ddu thu duogc dat thdp va tdng phenolic trong tinh ddu ciing gidm quan trong. Trong
bdo cdo nay, chiing téi néu cdc diéu kién thuc nghiém cho phép dat tinh ddau I trdu vdi hiéu sudt cao
va 6 tong phenolic I6n hodc tinh ddu cé ham lugng chavibetol cao va ddnh gid hoat tinh khdng vi sinh
vat, ddc biét khd ndang trung hoa EV 71 ciia tinh ddu ld trdu theo tong phenolic va hoat tinh khdng oxi
héa theo thanh phan chavibetol.

Tir khéa: Tinh ddu ld trau Héc Moén, tong phenolic, hoat tinh sinh hoc va khdng oxi héa, trung hoa
virus EV 71

Betel leaf essential oil — Phenolic content
and influence on biological activities

Huynh Ky Tran', Tran Nguyen Ngoc Chau', Ha My Thuan', Nguyen Khoa Nam’,
Do Viet Ha!, Tran Thien Khiem', Pham Thi Anh?, Chu Pham Ngoc Son?

The main phenolic constituents of Hoc Mon betel leaf essential oil were identified by us as chavibetol
1, chavibetol acetate 2 and 4-allylpyrocatechol diacetate 3 (APC diacetate). Chavibetol percentage as
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well as total phenolic content including compounds 1, 2, 3 strongly influenced on the oil’s microbial
and antioxidant activities, particularly on its ability to neutralize EV 71 causing Hand, Foot and
Mouth disease discovered for the first time by us in 2012.

Also for the first time in 2011, on hydrodistillation of betel leaves in unsalted water, we observed the
conversion of 2 and 3 into 1 through enzymatic reactions leading to a drastic decrease of oil yield and
of total phenolic content. In this communication, the experimental conditions allowing to obtain good
oil yield and high phenolic content or oil with high chavibetol content were defined. Also antimicrobial
activities, in particular the ability of EV 71 neutralization of betel oil in function of its total phenolic
content and the antioxidant property in function of its chavibetol content were evaluated.

Key words: Hoc Mon betel leaf essential oil, total phenolic content, biological and antioxidant

activities, EV 71 neutralization.

Tac gia:
1. Vién Phdt trién Coéng nghé va Pao tao

2. Hoi Y té Cong cong TP.H6 Chi Minh

1. Pit van dé

Tinh diu 14 trAu Héc Mén (Piper betle L.) dudc
bi€t c6 tinh khdng khudn, khang nim, khdng oxi
héa t6t [8,9]. Trong qué trinh nghién ciu, ching toi
phét hién thém tinh dau 14 trdu con c6 khd ning
trung hoa virus bénh Tay Chan Miéng Enterovirus
71 (EV 71).

Céc thanh phin phenolic chinh trong tinh dau
14 trdu dugc ching t6i nhan danh 12 chavibetol 1,
chavibetol acetate 2, 4-allylpyrocatechol diacetate
3 (APC diacetate) [3]. Nghién ctu cda ching toi
truSc day ciing cho thay hoat tinh khdng vi sinh vat
ting theo thanh phin phenolic clia tinh dau 14 trau
[4]. Do d6, can xdc dinh diéu kién thuc nghiém dé
thu dugc bing chung c4t 16i cudn hoi nudc tinh diu
vira ¢6 ham lugng cao, vira chita tdng phenolic 16n.

Trong qué trinh nghién citu, 1An dau tién, nim
2011 ching t6i phat hién c6 sy khic biét quan trong
khi so sanh hiéu suit thu tinh ddu, thanh phan cic
phenolic va téng phenolic khi chung cit 16i cudn
theo hdi nudc trong nuéc khong mudi va bio hoa
mudi NaCl: ham lugng tinh diu, APC diacetate 3
va tdng phenolic gidm manh, chavibetol acetate 2
gidm it va chavibetol 1 ting ding k€ (Bang 1).

Bdng 1. Thanh phédn phenolic khi chung cét véi
nudc khéng mudi va bao hoa mudi

Tinh
Thi | Latuhdi | g5, | 1
nghiém | 5/01/2011

2 (% dién| 3 (% dién| Tong
dién tich | tich GC- | tich GC- | phenolic
(mg) |GC-MS)|  MS) MS) (%)

L4 (300g)
xay nhuyén
trong 900 ml
nudc, ngdm 1
gid, chung cit
3 gid

L4 (300g) xay
nhuyén trong
900 ml nuéc
2 |mudibdo 875 | 5,66 21,98 60,55 88,19
hoa, ngdm 1
gid, chung cit
3 gid

282 | 26,19 13,06 3,18 42,43

Co ch& phan ing goc enzym dudc dé nghi nhu
sau vd dudgc x4c nhan bing mot s6 thi nghiém da
dugc trinh bay trong bdo cdo tai hoi nghi qudc t& vé
Hoéa hoc Viét Nam-Malaysia thang 11 nam 2014 [5].

Chavibetol sinh ra do sy thity phan tryc ti€p ctia
mot phan nhd chit 2 va chi yé&u tir sy chuyén ddi
clia chat 3. Hop chat 3 bi thiity phan nhiéu cho chit
trung gian 4-allylpyrocatechol 4 (APC), tan dé trong
nudc, khong 16i cudn dugc theo hoi nudc; mdt phan
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ctia APC bi metyl héa chon loc § OH para ddi vé6i
nhém th& alyl cho chavibetol 1 dudi tic dung clia
enzym Catechol-O-Methyl transferase (COMT)
c6 sy hién dién clha ion Mg++ va S-Adenosyl-L-
methionine [2,10]. Do mdt phan ding ké APC 4 con
lai trong nudc chung cit, hiéu suit thu tinh diu dat
thap, chit 3 va tdng phenolic trong tinh diu ciing
gidm quan trong.

Trong bdo cdo nay, muc tiéu cla chiing t6i 1a:

- Néu lai 16 cdc diéu kién thyc nghiém da bdo
cédo trong cic hoi nghi truéc day cho phép dat tinh
diu 14 triu v6i hiéu sui't cao va c6 tdng phenolic 16n
hoic tinh dau c¢6 ham lugng chavibetol cao [6,7].

- Banh gid hoat tinh khdng vi sinh vat, dic biét
khd ning trung hoa EV 71 cda tinh dau 14 triu theo
tdng phenolic va tinh khdng oxi héa theo thanh
phan chavibetol.

2. Phuong phap nghién ciu

Trong chung c4t 14 trAu bing 16i cudn hoi nuéc,
3 yé&u t& quan trong da dudc chon d€ khio sit 4nh
huéng trén hiéu suit thu tinh ddu, thanh phin cda
titng phenolic va tdng phenolic:

- Mudi: Thi nghiém trén cho thay rd raing mudi la
mot y&u t6 tao anh hudng rit 16n, c6 thé 1am thay d6i
ciu tric cia enzym khi€n enzym khong con hoat dong
t6t nita; do d6 4nh hudng mudi dudc khio sit v6i ndng
do6 thay ddi tir 0 d&n 36% (ting v6i nudc biao hoa mudi).

- Nhiét d6: Do enzym c6 thé hoat dong tao sy
chuyén d6i ba't 1¢i trong ltic gia nhiét dung cu chung
cat tir nhiét do phong dén nhiét do soi cia nuéc, do
d6 nhiét @6 bat dau ti€n hanh chung ci't dugc chon
tir 30°C dé&n 70°C, vi & 70°C, hau nhu enzym thudng
khoéng con tdc dung nira.

- Thoi gian chung cat: Bing phuong phdp “thir
va sai”, dd xdc dinh thdi gian chung cit tinh dau
trong phong thi nghiém la 3 gid trong trudng hgp
chung cit v6i nuéc bdo hdoa mudi; trong nhitng
trudng hgp khac, ching t6i chung cit trong 2 gid
xong bido hda mudi va chung cit ti€p mot gid dé
ddm bdo 14y dudgc tron ven tinh dau.

Luu y 1a d€ 6n dinh tinh diu, thanh phan APC
diacetate 3 véi 2 nhém OH déu bi khéa phai c6
nhi€u va ham lugng chavibetol 1 ¢6 1 OH phenol
nén dugc gift cang thip cang tot, diéu nay dong
nghia 12 phai khong ch€ dugc hoat dong clia enzym.

2.1. Quy trinh chung cdt tinh ddu trong
phong thi nghi¢m

400 g 14 twoi

Xay nhuyén 1 phiz trong
400 ml mirdc *

Hbn hop 14 xay

1. Cho vae binkh cdul2 L
2 Thém 600 mL medec ==

Hon hop san sang cho chung cit™*

*  Nu6c c6 ham lugng mudi thich hgp va & nhiét do phong

**  Nudc c6 ham lugng mudi thich hgp va & nhiét do thich hgp

#*% Hdn hgp cudi cling & 30°C, 50°C, 70°C v6i ndng dd mudi tir
0% d&n bao hoa (36%)

T8¢ dd gia nhiét dugc diéu chinh sao cho thdi
gian tf 1dc nap miu dén ldc tinh dau bit dau chung
cat khodng 20 phiit.

2.2. Phuong phdp dinh lugng thanh phdn
phenolic ciia tinh ddu va APC

- Thanh phan tuong ddi clia cdc ciu t cda tinh
diu dudc xdc dinh bing k§ thuidt GC-MS-EI-Scan,
v6i cot DB-5ms 30 m x 0,25 mm x 0,25 pm .

- Pinh lugng chinh xdc cdc cau tif phenolic 1, 2,
3 va 4 bing ky thuat GC-MS-EI-SIM da dugc mo ta
trong cic bdo cdo trude [6,7].

2.3. Thit hoat tinh sinh hoc

2.3.1.Hoat tinh khdng khudn va ndm
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Pugc thyc hién tai Cong ty Dich vu Khoa hoc-
Cong nghé Sic Ky Hai Piang theo Dugc dién Viét
Nam IV:

- Nong @6 vi khudn: 108 CFU/mL, ndng do thir
nghiém: tir tinh diu nguyén chit CO, pha lodng
thanh Co/2, Co/4, Co/8, Co/16.. do vong khing
khu#n tinh theo mm.

- Pudng kinh duc 16: 6mm. Vong khang khuin
6 mm tuong Gng v6i trudng hgp khdng dc ché rd vi
khudn va nim.

- Mo6i trudng nudi cdy: Mdi trudng Thach
Muller-Hinton

- Chiing vi khuin thi nghiém: Staphylococcus
aureus ATCC25923, Escherichia coli ATCC25922,
Vibrio parahaemolyticus ATCC11778, Candida
albicans ATCC10231, Pseudomonas aeruginosa
ATCC10145.

2.3.2.Hoat tinh trung hoa Enterovirus EV 71
budgc thuc hién tai vién Pasteur TP. HCM
Phuong tién:

- Virus Enterovirus 71 (EV71) dugc phan lap,
dinh danh va nudi cdy tai khoa Vi sinh Mién dich,
Vién Pasteur TP. HCM.

-Té&baosarcoma cdvan (Rhabdomyosarcoma-A,
RD-A).

- M6i trudng nudi cay t&€ bao RD-A: Mdi trudng
ting trudng EMEM (Eagles Minimal Essential
Medium) 10%; Moi trudng duy tri EEMEM (mdi
trudng EMEM cdi ti€n) 2%.

- Dung cu: T4 &m CO,, kinh hién vi ddo ngudc,
bang 96 va 192 gi€ng vo khudn, micropipet.

Cach thuc hién:

- X4c dinh ndng dd tinh diu trAu khong doc doi
vdi t€ bao RD-A biing cdch pha loing dung dich tinh
dau triu c6 ndng do ban dau Co & céc ndng dd lodng
dan: 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 1/512, 1/1024
Co. Chon ndng do du tién khong gay doc t& bao.

- X4c dinh hiéu gid CCID50 (Cell Culture Infective
Dose 50%) cho biét ndong do virut c6 hiéu tng CPE
(cytopathic effect), gdy doc 50% t€ bao RD-A trudc
khi cho trung hda véi dung dich tinh dau trau.

- Cho tdc dung truSc vé6i virus EV 71 tinh dau
c6 ndng d6 khong giy doc t€ bao RD-A da néu trén

nhim trung hoa bét virus tic lam gidm ndng do
virus tdc dung v6i RD-A, sau d6 cho hén hgp tinh
diu tron véi virus da 4 trong 1 gid xAm nhiém vao
t&€ bao RD-A. Xdc dinh lai CCID50 cida virut. N&u
tri s6 CCID50 méi nhé hon tri s6 CCID50 trude khi
c6 tédc dung tinh dau thi tinh diu 14 trau c6 tdc dung
trung hoa virut.

2.4. Hoat tinh khdng oxi hoa

Phuong phdp kinh dién DPPH dugc 4p dung [1].
Cac phép do dugc thyc hién tai Trung tim Sam va
Dugc liéu TP H6 Chi Minh.

3. K&t qua va ban luan

3.1. Piéu kién thuc nghié¢m dé cé hiéu sudt
thu tinh ddu cao véi tong phenolic lén

Thai di€m thuc hién céc thi nghiém la céc thing
mua tif 8-10/2014. Tir mot s6 thi nghiém chung cat
tinh dau dudc thuc hién v6i nudc c6 ham lugng
mudi 0%,18%, 36% va & nhitng nhiét d6 30°C, 50°C
va 70°C, cdc s6 liéu c6 duge da duge xit 1y thdng
ké v6i phin mém STATGRAPHICS Centurion
XVLII va da dugc bdo cdo trong hdi nghi Héa hoc
Malaysia-Viét Nam [6].

K&t qua tinh todn cho phép rit ra k&t ludn nhu
sau:

- Nhiét do biat dau chung cat it c6 dnh hudng d&én
ham lugng tinh dau va téng phenolic, do d6 vé mit
ky thuat c6 thé thuc hién quy trinh chung cat vdi
nhiét d6 ban du la nhiét dd phong.

- Nong d6 mudi la yéu t8 quyét dinh. Nhu vay,
mudn tinh diu trau dat dudc cic tiéu chi dd néu,
nén ti€n hanh chung cit 14 tudi trong nudc mudi bao
hoa, nhiét do bit diu ti€n hanh chung cit 12 nhiét do
phong. Mudi ¢6 tic dung lam thay ddi ciu tric cla
enzym khi&€n enzym khong con hoat dong tot nita.

3.2. Cdc diéu kié¢n thuc nghiém dé tinh didu
c6 ham luong chavibetol cao

K&t qua da dugce bdo cdo & Hoi nghi Phan tich
Analytica Vietnam 2015 [7]:

- Pon gidn 1a chung cAt tinh ddu véi nudc khong
mudi. Chavibetol dat dugc khodng 28% - 29%.

- C6 thé dat ham lugng chavibetol cao hon
néu phoi 14 & nhiét do 40°C - 50°C va chung cat
véi sy hién dién cua MgC12.6HZO. Trong trudng
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hgp nay, 14 (500g) dugc phoi khd & nhiét do phong,
40°C, 50°C, xong xay nhuyén trong 1L nudc c6 hay
khong c6 thém 5g MgC12.6H20, ngdm 1 gi¢ & nhiét
dd phong, chung cat 2 gid, xong bdo hda mudi va
chung cat thém 1 gid (Bdng 2):

Bdng 2. Bién doi chavibetol theo cdch xit Iy ld

Héemon, TP H6 Chi Minh
Ham Iugng 1, 2, 3,
Céch xtt 1y 14 tinh ddu | (% dién tich | (% dién tich |(% dién tich
(mg) | GC-MS) | GC-MS) | GC-MS
Ld phai G nhi€t do| 5, 38,38 8,89 1,65
phong
L phoi &
40°C, khong 6 613 453 7,19 0,96
MgCL.6H,0
Ld phai 6 40°C, 644 45,49 8.45 2,18
¢6 MgCl,.6H,0
L4 phoi &
50°C, khong c6 637 50,11 3,67 136
MgCL,6H,0
Lé phdi §50°C, | (o 56,54 4,06 1,36
¢6 MgCl,.6H,0

3.3. Hoat tinh sinh hoc ciia tinh ddu triu
theo ham lugng tong phenolic

3.3.1. Hoat tinh itc ché vi khudn va ndm méc

Ba loai tinh diu c6 thanh phan phenolic khdc
nhau dugc dem thtt hoat tinh khang khu&n va nim
(Béng 3)

Bdng 3. Thanh phdn phenolic ciia 3 mdu tinh ddu

A z X N z - 2 ~ . A
thAm chi mau con cé khd niang e ch€ cad vi khuin
Pseudomonas aeruginosa tuong ddi khé tri.

Bdng 4.Tinh khdang khudn va ndm ciia tinh ddu trdu

Vi khu#n thit nghiém Dv?li‘fulgzkznﬁ?)g
M3u tinh ddu 14 trdu chung cdtvéi | ¢ | cpn | c/a | Cc/8 | C/16
nudc khong mudi (MAu 1) L
Staphylococcus aureus 10 7 6 6 6
Escherichia coli 12 9 6 6 6
Candida albicans 8 6 6 6 6
Vibrio parahaemolyticus 11 6 6 6 6
Pseudomonas aeruginosa 10 6 6 6 6
Miu tiph diu 14 trﬁ\ﬂ chung cit véi C, | C/2 | Ca|Cys|Cyl6
dung dich 18% mudi (Mau 2)
Staphylococcus aureus 16 15 15 13 11
Escherichia coli 15 13 10 6 6
Candida albicans 15 14 10 6 6
Vibrio parahaemolyticus 12 11 8 6 6
Pseudomonas aeruginosa 15 12 9 6 6
Mau tinh diu 14 triu chung cat c lcpnlculcn|cnes
vi dung dich mudibaohoaNacl | * | | 0T
(Miu 3)
Staphylococcus aureus 17 15 15 14 13
Escherichia coli 18 18 16 16 15
Candida albicans 17 16 15 15 13
Vibrio parahaemolyticus 16 16 15 14 13
Pseudomonas aeruginosa 19 18 16 14 12

3.3.2. Hoat tinh trung hoa in vitro EV 71

DAy 1a 1an diu tién trén th€ gidi tinh dau 14 tru
dugc phét hién ¢6 hoat tinh trung hda EV 71. Thir
nghiém hoat tinh nay dudc thuc hién tai Vién Pasteur

1d tréu Thanh ph& H6 Chi Minh. Hai mAu tinh diu 14 trdu véi
tong phenolic 75% va 85% dudc thir nghiém.
Thanh phin phenolic Miul | Miu2 Miu 3 N . » ) .
Bang 5. Két qua thi nghiém hoat tinh trung hoa
Chavibetol 1 (%) 28,55 | 695 2,46 virus EV 71 ciia tinh ddu trdu
Chavibetol acetate 2 (%) 17,54 | 21,72 16,57 = -
Mau Mau
APC diacetate 3 (%) 11,38 | 45,34 74,07 tinh diu A tinh diu B
Téng ham lugng phenolic (%) 57,47 | 74,01 93,10 Téng phenolic (%) 75 85
Méu 1: Tinh déu I trdu chung cdt véi mude khong mudi Nong dg tinh dau ban ddu (ppm) 2000 15000
M&u 2: Tinh ddu ld trdu chung cdt véi dung dich18% mudi NaCl Hé 56 pha lodng d€ tinh diu khong doc " .
MAu 3: Tinh dau ld trdu chung cdt vdi nude biao hoa mudi ddi véi t&€ bao RD-A
Nong do tinh ddu khong gay doc
. . e . x t& bao RD-A (ppm) 200 29
Hoat tinh khdng khuan dugc uSc lugng bang
cdch do vong khdng khuan véi nhifng dung dich  |Néng do virus CCID50/0,05 m! trudc 1065= | 105 5 630057
pha lodng dan. K&t qué dudc ghi trong Bdng 4. VGi  |trung hoa vi tinh diu 3162278 o
mau tinh da/u 3, t?hanh/ phan/ phenolic }dn nhat, ldla Néng d6 virus CCIDS0/0,05 ml sau 105452
ndng tc ché khuin, nAim mdc dugc thaiy manh nhat, trung hoa véi tinh diu trong 1 gids 231838 | 105:3=199526
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K&t qua cho thdy & ndng dd kh4 lodng, tinh dau
14 trAu van trung hda dugc virus Tay Chan Miéng
rat dang k&. Tinh diu 14 trAu c¢6 nhiéu trién vong hd
trg tri bénh Tay Chan Miéng.

3.4. Hoat tinh khdng oxi héa ciia tinh ddu

Hoat tinh khdng oxi héa dugc do cho 3 miu
tinh ddu miu 1, mau 2, miu 3 néu trén theo phudng
phdp DPPH. Céc tri s6 IC50 cho cdc miu tinh dau 14
trau miu 1; miu 2 va miu 3 1an lugtla 16,59 g/mL;
36,44 g/mL va 38,40 g/mL (IC50 cho acid ascorbic
12 5,5 pg/mL).

Maiu 1 c6 ham lugng chavibetol 16n (28,55%)
cho k&t qua IC50 vé kha ning bit goc tu do vugt trdi
hon hén so v6i miu 2 va 3, c6 ham lugng chavibetol
déu nhd (6,95% va 2,46%). Nhu vdy rd rang
chavibetol v6i 1 nhém OH phenol quyét dinh kha
ning khdng oxi héa ctia tinh ddu trau. Piéu d6 ciing
c6 nghia 13 tinh ddu triu cang chita it chavibetol thi
cang khé bi oxi héa, titc cang 6n dinh trong luu trif.

4. K&t luan
Nghién cttu cho phép két luidn nhu sau:

- Tinh dau 14 triu c6 tong phenolic cang cao thi
cang ¢4 hoat tinh khiang vi sinh vit manh, dic biét
¢6 kha ndng trung hoa virus Tay Chadn Miéng EV 71.

- Tinh khdng oxi h6a ctia tinh dau tiiy thudc ham
luong phenol tu do c6 trong tinh dau.

- Mot phuong phdp d€ c6 hiéu suit chiét tinh
diu cao c6 téng phenolic 16n 1a chung cat 14 triu
bing 16i cudn hoi nudc trong dung dich bdo hoa
mudi NaCl, vdi nhiét do bt dau chung cit 1a nhiét
dd phong.

Ldi cam on

Céc tdc gid cdm on UBND thanh phd va S&
Khoa hoc va Cong nghé TP. H6 Chi Minh va cong
ty trdch nhiém hitu han sin xudt my phim Lan Hio

Thorakao da hd trg kinh phi cho thuc hién nghién
clu nay.
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