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Gia tr1 hda hoc va sinh hoc cua tinh dau va ba tinh dau tu Piper betle,
Piper sarmentosum va Eucalyptus camaldulensis
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Tinh dau tir trau khong, 1a 16t, bach dan tring co gia tri cao trong y hoc dan gian va Nhan 30/11/2025
dl:l'(_)’C Chl:l’l"lg min%l co nhic?u hoat tinl} sinh hoc quan trqng. Tuy nhién, phan ba sau chung Puge duyét 13/01/2026
cat tinh dau — von c¢o6 thé chira nhiéu hop chat thir cap c6 hoat tinh — lai thuong bi bd
qua. Nghién ctru ndy tién hanh: (i) phan tich thanh phan hoa hoc ciia tinh dau bang GC-
MS; (ii) danh gia hoat tinh khang khuan cia tinh dau ddi véi Xanthomonas sp.; (iii)
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khao sat ham lugng polyphenol, flavonoid va hoat tinh tan huyét ciia cac cao chiét tir
ba tinh dau chiét bang ethanol & bén ndng dd (30, 50, 70, 96) %. Két qua cho thiy vong
khang khuan 16n nhat thugc vé tinh dau ECO (14,00 + 3,46) mm. Trong khi MIC thép
nhit thuoc vé PSO (< 0,03 puL/mL. Tiép theo 1a PBO (0,07 pL/mL) va ECO (0,31
uL/mL. Ham lugng polyphenol cao nhat lan lugt & PS50 (230,16 = 15,85) mg GAE/g),  Tinh dau, ba chung cit,
PB96 (261,89 + 4,19) mg GAE/g, EC30 (283,45 + 7,30) mg GAE/g. Ham luong  polyphenol, flavonoid,

flavonoid cao nhat ghi nhan & PB50 (943,40 + 5,17) mg QE/g. Hoat tinh tan ,huyét dao  GC-MS, khang khuén,

dong manh, véi EC96 tai 500 pg/mL gy tan huyet (71,35 = 7,77) %. Cac két qua nay
cho théy tinh diu va ba tinh dau cta ba loai van 1a ngudn hoat chit ¢ gia tri, tiém ning

Tu khoa

Xanthomonas sp.

g dung trong duoc liéu, my phdm va cac ché pham khang khuén sinh hoc.
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1 Gio1 thiéu phéan héa hoc phong pht va tiém ning sinh hoc cao. Tinh

. N . L o dau PB chira chavibetol, eugenol va cac phenylpropanoid,
Tinh dau 1a nhém san pham tu nhién giau terpenoid va duoe chime minh ¢6 kha nine e ché h vi khud
L . 0 g minh c6 kha nang c ché manh vi khuan

P henylProp anoid, ¢6 nhiéu tmg dung trong dugc phaﬂm, Gram dwong, Gram 4m va ndm gy bénh [2]. PS sé hitu
ay p haI,I} va ‘HOE% nghlephn’ho ho.';;c tinthhaégA k;uan, cac hop chat nhu myristicin, B-bisabolene,. .. dong vai trd
?1‘n £ V1e.m va chong oxy . 6a manh [1]. Tai Viet Nam, quan trong trong hoat tinh chdng oxy héa va khang viém
nhi€u loai thuc vat thudc chi Piper va Eucalyptus da duogc L. D &i véi EC céc monoterpen nhur 1.8-cineole, -
khai thac dé san xuat tinh dau, trong d6 Trau khong (Piper ' . ’

betle, PB), La 16t (Piper sarmentosum, PS) va Bach dan
trang (Eucalyptus camaldulensis, EC) nbi bat boi thanh

pinene va B-phellandrene dugc ghi nhan c6 kha nang tc
ché manh nhiéu vi khuan gay bénh & nguoi va thuc vét,
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bao gdm Xanthomonas spp. — tic nhan gy bénh phd bién
trén cdy trong [4, 5].

Mic du tinh diu duoc ing dung rong rii, phan ba thuc
vat sau chung cét tinh dau thudng bi thai bo. Tuy nhién,
nhiéu bao céo cho thiy bi tinh ddu van chira luong déng
ké polyphenol, flavonoid va hop chat chéng oxy hoa —
cac thanh phan khong bay hoi nén khong bi loai bo
hoan toan trong qua trinh 16i cudn hoi nude [6, 7]. Picu
nay mo ra kha ning tan dung ba tinh dau dé san xuat
cac cao chiét sinh hoc, ting hiéu qué kinh té va giam
lang phi tai nguyén.

Du d ¢6 cac nghién ctru riéng 1¢ vé tinh dau PB, PS va
EC, chua c6 nghién ciru nao danh gia dong thoi thanh
phﬁn hoda hoc tinh déu, hoat tinh khang khuén cua tinh
dau va hoat tinh sinh hoc con lai trong ba sau chung ct
cua cd ba loai. Bén canh hi€u qua sinh hoc, viéc danh
gia d6 an toan ban du cta cao chiét 1a budc can thiét
trude khi dinh hudng tng dung trong dugc li¢u va my
pham. Trong do, phép thir tin huyét — danh gia muc do
pha huy mang hdng cau — thudng dugc st dung nhu
mot chi ddu nhanh vé doc tinh té bao va kha ning giy
t6n thuong mang [8]. Polyphenol va flavonoid con lai
trong ba sau chung cAt ¢6 nhiéu hoat tinh sinh hoc ¢6
loi, & mot sb néng dd ching ciing ¢o thé 1am thay doi
tinh thim mang va gy ly giai hong cau. Do do, viéc
khao sat hoat tinh tan huyét ciia cao chiét ba tinh dau Ia
can thiét nham xac dinh ngudng an toan va tiém ning
ung dung cta chung.

Khoang tréng nghién ciru nay dong vai trd quan trong
trong bdi canh nganh tinh dau Viét Nam huéng dén mo
hinh khai thic bén ving va tan dung phu phdm. Do do,
nghién ctru ndy tap trung vao cac muc tiéu: (1) chiét xuat
va phan tich thanh phan héa hoc tinh dau PB, PS va EC
bang GC-MS, (2) danh gi4 hoat tinh khang vi khuan
Xanthomonas sp. cua tinh dau, (3) xac dinh ham luong
polyphenol, flavonoid va hoat tinh tan huyét cia cao
chiét tir bi tinh dau & bon ndng do ethanol khac nhau.

2 Phuong phap nghién cuu

2.1 Nguyén liéu va hoa chét

PS tuoi duoc hai tai x3 Luong Hoa, huyén Gidng Trom,

tinh Bén Tre (nay la xd Luong Hoa, tinh Vinh Long),
EC duogc thu hai 6 Long An (nay thudc Tay Ninh), PB
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duoc thu mua truc tiép tai vuon trau xa Luong Qudi,
huyén Giéng Trom, tinh Bén Tre vao nim 2024 (nay la
xd Chau Hoa, tinh Vinh Long), tit ca dam bao tuoi,
khong nhiém bénh va dugc giam dinh dung loai. Sau
khi thu hai, nguyén liéu dugc 1am sach, cit nho va tién
hanh chung cit ngay trong ngay.

Chung vi khuan nghién ctru: Xanthomonas sp. duoc
cung cép bdi Phong Vat liéu sinh dugce - Vién Cong
nghé tién tién.

Hoa chat sir dung cho nghién ciru: cac dung moi bao
gdm ethanol (CAT#64-17-5), methanol (CAT#67-56-
1), cloroform (CAT#67-66-3), ethyl acetate
(CAT#141-78-6), hexane (CAT#110-54-3), acetone
(CAT#67-64-1), nudc cét, gallic acid (CAS#149-91-7)
Thiét bi str dung: dung cu chung cit 16i cudn hoi nudc,
can phan tich (Ohaus, USA), thiét bi c6 quay chan
khong, thiét bi do quang phd (USA), va cac dung cu
phong thi nghiém.

2.2 Chung cét tinh dau

Nguyén liéu dugc rira sach, cit nho va chung cit bang
phuong phap 16i cuén hoi nudc voi khéi lugng nguyén
lidu str dung 12 400 g 14 mdi loai, chung cét trong thoi
gian 4 gio ké tir luc bat dau soi. Tinh dau sau d6 dugc
tach nudc bang mudi Na,SO4 khan, bao quan trong lo
thity tinh t5i mau, Iuu trir & trong ta lanh nhiét 6 4 °C
cho dén khi sir dung.

2.3 Phan tich thanh phan hoa hoc bang GC-MS

Thanh phan hoa hoc ciia tinh dau duoc xac dinh bang hé
théng GC-MS. Céc hop chat dugc x4c dinh dua trén: (a)
so sanh phd khdi voi thu vién NIST, (b) chi s6 Iuu (RI)
tham chiéu theo [9]. Chuong trinh nhiét cia GC-MS: sic
ky khi GC-2030 (Shimadzu, Japan) dugc ghép véi
GCMS-QP2020 (Shimadzu, Japan). Mot cdt mao quan
Rxi-5MS (dai 30 m, duong kinh trong 0,25 mm, d¢ day
phim: 0,25 um, Shimadzu, Japan) da dugc su dung dé
phan tich. Nhiét d6 dau cot: 50 °C giit trong 4 phit, ting
16n 80 °C v6i toe d6 2 °C/phit, tang 1én 150 °C véi tbe do
5 °C/phit, tiép tuc tang 1&n 200 °C vai tde d6 10 °C/phu,
tiép tuc tang 1én 300 °C véi tde dd 20 °C/phut va git trong
3 phut. Nhiét d6 budng ion 1a 230 °C. Khi He dugc st
dung 1am khi mang véi tbc do dong 1a 1,9 mL/phut. Chia
dong vai ty 18 1:10 (split) va ap suét dau cot: 100 kPa.
2.4 Chiét xuat ba chung ct tinh dau
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Bi sau chung cét tinh ddu dugc thu gom, sdy kho & 60
°C trong 72 gio, sau d6 nghién min dé thu ba loai bot
nguyén liéu tuong tng véi PB, PS va EC. Mdi mau bot
duogc bao quan trong tai zip kém hat hut am & diéu kién
phong. Tir mdi loai nguyén lidu, can chinh xac 40 g bi va
tién hanh chiét tun tu bang ethanol (96, 70, 50 va 30) %
& nhiét do phong trong 6 gid. Cac dich chiét thu duoc
dugc 6 quay chan khong dé loai dung méi va bao quan
& 4 °C cho dén khi tién hanh cac thi nghiém tiép theo.
2.5 Xac dinh polyphenol tong va flavonoid téng
Ham lugng polyphenol tong (TPC) dugc xac dinh bang
thudc thir Folin — Ciocalteu theo phwong phap mé ta
trong trong nghién ciru [10]. Mau phan tmg duoc do
hép thu tai 760 nm va tinh theo dudng chuan gallic acid
(GAE). Tét ca thi nghiém dugc thyc hién ba lan 1ap lai.
Ham lugng flavonoid tong (TFC) duoc xac dinh bang
phuong phap AICIs, do hip thu tai 415 nm, va tinh theo
duong chuan quercetin (QE) [11]. Mdi mau dugc tién
hanh ba lan lap lai.
2.6 Danh gia hoat tinh khang khuan cua tinh dau
Panh gia hoat tinh khang khuan cta tinh dau thyc hién
bang phwong phap khuéch tan trén dia thach [12].
Chung Xanthomonas sp. dugc st dung lam chung vi
sinh vt kiém dinh. Dich huyén phu vi khuan duoc
chudn bi bang cach lic ting sinh trong méi truong BHI,
tdc do 1ac 100 vong/phut trong 24 gio. Tién hanh cdy
trai 200 pL dich vi khuan trén méi truong MHA. Céc
mAu tinh dau duoc pha trong DMSO vdéi ty 18 tinh
dau:DMSO 1:4, hat 35 pL mAu cho vao cac vong gidy
duong kinh 6 mm, twong ty véi d6i ching duong la
Gentamycin 100 pg/mL. Tién hanh & & 37 °C trong 24
gio, do duong kinh vong khang d (mm).
Xac dinh MIC ciia tinh dau bang phuong phép pha
lodng trong moi truong 1ong bang dia 96 giéng, moi
truong thuc hién phuong phap pha lodng mdi truong
long xac dinh MIC 1a MHB (Mueller-Hinton Broth).
Tinh dau dugc pha loang trong eppendoff thanh 1 day
¢6 nong do tir 20 pL/mL dén 0,03 pL/mL bang moi
truong 1ong BHI. Cho vio timg 120 pL & timg ndng do
dd pha lodng, thém vao 30 pL huyén phu vi khuén
Xanthomonas sp. Mat d6 10 CFU/mL. Tién hanh u &
37 °C trong 24 gid, sau d6 50 pL thudc thir resaruzin
0,01 % duoc thém vao, tiép tucu ¢ 37 °C trong 15 phut.
Xac dinh gi4 tri MIC: 1a gi4 tri ndng do thap nhit ma
tai d6 co kha ning trc ché sy phat trién cua vi khuan.

2.7 Danh gia kha ning gay tan huyét cta cao chiét
Kha ning gay tan huyét clia cac cao chiét tir ba tinh dau
dugc danh gia theo phuong phéap [13] ¢6 diéu chinh nhu
sau: mau curu dugce ly tAm & 5 000 vong/phut trong 5
phut, loai bd phﬁn dich ndi, sau do rira héng cau b?mg
dung dich NaCl 0,9 % va tiép tuc ly tam ¢ 5 000
vong/phut trong 3 phit; quy trinh rira duoc lap lai 3 1an.
Hong cau thu dugc duoc huyén phu lai trong dung dich
NaCl 0,9 % dé dat nong d6 20 %.
Céc cao chiét duoc hoa tan trong dém PBS voi pH = 7.4
dé dat cac ndong do 500 ug/mL va 100 pg/mL. Déi véi
mdi mau thir, hut 500 pL dung dich cao chiét, thém 25 ne
huyén phu hong cau 20 % va o & 37 °C trong 30 pht.
Mau d6i chimg duong st dung nude cat thay cho dung
dich cao chiét, trong khi mau dbi chimg 4m sir dung dém
PBS. Sau 0, cic dng duoc ly tim & 3 000 vong/phut trong
3 phut, phan dich ndi duogc thu va do do hap thu tai budc
song 540 nm dé tinh toan ty 18 (%) tan huyét.
Xac dinh kha ning gay tan huyét theo cong thirc:

OD mau

Kha ning gy tan huyét (%) = 3D 461 ching dwons ~ 100

3 Két qua va thao luan

3.1 Chiét xuét tinh dau va cao chiét

Tinh dau cua ba loai PB, PS va EC dugc thu béng
phuong phap 16i cudn hoi nuée, véi thé tich 1an luot
dat 1 mL (PB), 6 mL (EC) va 1,5 mL (PS).

Bi sau chung cét tir timg loai duoc tiép tuc chiét bang
ethanol (30, 50, 70 va 96) %. Khéi lugng cao chiét thu
dugc thay doi theo loai dung méi va timg nguyén liéu
(Bang 1). Nhin chung, ethanol 70 % thuong cho hié¢u
suét chiét cao ddi v6i PS, trong khi ethanol 96 % cho
khéi lwong cao chiét 16n nhat & ca PB (3,2 g) va EC
(4,8 g). Piéu nay phan anh sy khac biét trong do tan cuia
céc hop chét trong timg loai.

Bang 1 Khdi luong cac cao chiét

Tén llli(l)’l::lg P 4m Tén lI:(l)_lzlg P 4m
mau | o ©) (%) mau | - () (%)

PS30 | 0,30 11,06 | PB70 2,00 |25,17
PS50 | 1,40 8,53 PB96 3,20 | 5,00

PS70 | 3,10 5,81 EC30 2,80 | 25,00
PS96 | 1,80 15,68 | EC50 1,80 | 13,06
PB30| 2,10 10,18 | EC70 0,80 | 10,75
PB50 | 2,00 28,90 | EC96 | 4,80 | 13,46
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3.2 Thanh phan héa hoc cua tinh dau

Phén tich GC-MS cho thay tinh dau ciia PB (PBO), EC
(ECO) va PS (PSO) chtra sb lwong 16n cac hop chat dé
bay hoi, trong ¢6 mdi loai thé hién mot thanh phan hoa
hoc déc trung. PBO c6 céac cAu tir chinh nhu chavibetol
acetate (40,58 %), chavibetol (11,44 %), caryophyllene
(7,48 %), sabinene (4,69 %). ECO dac trung boi 1,8-
cineole (27,65 %), a-pinene (5,15 %), (—)-globulol
(5,91 %). Trong khi d6, PSO giau B-bisabolene (6,38
%), safrole va nhiéu sesquiterpene khac (Bang 2).
Thanh phan tinh dau c6 thé thay ddi do gidng cdy, diéu
kién sinh thai, mua vu va phuong phap chiét [1]. Vi
vdy, nghién ctru tién hanh phén tich so sanh cac mau
thong qua HCA, heatmap va PCA nham danh gia sy
tuong dong va khac biét giira ba loai ciing nhu voi dit
liéu tir cac nghién cuu trudc.

Phén tich HCA (Hinh 1) cho thiy tinh dau phan thanh
ba cum riéng biét, phan anh sy khac nhau ro rét vé
nhoém hop chat chiém uu thé giira PBO, PSO va ECO.
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Phan tich PCA (Hinh 3) tiép tuc khang dinh sy phan
tach rd rang gitra ba mau tinh dau. Hai thanh phéan chinh
dau tién (PC1 va PC2) giai thich hon 47 % phuong sai
dir liéu va cho phép phan biét hoan toan PBO, PSO va
ECO dua trén 16 hop chit c6 ham lwong tir (3,30-
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Hinh 2 (a) Gia tri trung binh cta timg nhém hgp chit trong ba nhom ;nﬁu. (b) Biéu db heat map vé& nhom
cac thanh phan hoéa hoc trong tinh dau
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Trong khi PBO va ECO chia sé¢ mot sé hop chit
terpenoid tuong déng, PSO lai tao thanh mot nhom doc
1ap voi nhiéu sesquiterpene dic trung.
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Hinh 1 Phan tich HCA vé thanh phan hoa hoc chinh
trong mau tinh dau nghién ctru va nghién ciru trudce

Két qua trong Hinh 2 cho thdy, ty 18 sesquiterpene va
monoterpene khac nhau dang ké giita ba loai: PBO va
ECO c6 xu hudng giau monoterpen hon, trong khi PSO
chira ty 1& sesquiterpen cao vuot troi. Didu nay 1am ndi
bat su phan hoa vé sinh tong hop hop chét thir cip &

tung loai.

s T e Qe

30,66) %. Biéu dd loading cho thay méi lién hé gitra
cac cau tir chinh va cac truc PCA, trong d6 chavibetol
acetate, 1,8-cineole va B-bisabolene la nhiing hop chét
quyét dinh su phan nhom.
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Hinh 3 Biéu d6 loading plot (a) va biplot (b) ctia phéan tich thanh phan chinh (PCA) d6i v&i ba méu tinh dau

Nhin chung, két hop HCA — heatmap — PCA di chiing
minh 3 su khac biét vé cAu triic hoa hoc cta tinh dau
ba loai, d6ng thoi cung cap co s& quan trong cho viée
Iira chon cac hop chét tiém ning tng dung trong dugc
liéu, my phadm hoidc ndng nghiép sinh hoc.

3.3 Két qua danh gia kha ning khang khuan

Kha ning khang khuan cua PBO, PSO va ECO duoc
danh gia thong qua thi nghiém khuéch tan trén dia thach
va xac dinh MIC ddi véi vi khuan Xanthomonas sp.
(Hinh 4). Két qua cho thdy ca ba miu tinh dau déu thé
hién hoat tinh ttc ché manh, nhung mtc d¢ khac nhau
10 rét gitta cac loai.

Tinh diu ECO tao vong khang khuén 16n nhit, dat
(14,00 + 3,46) mm, cho thiy kha ning tic ché dang ké
su phat trién ctia Xanthomonas sp.. Trong khi d6, PBO
va PSO c6 vong khang nhé hon nhung van thé hién
hoat tinh o rét.

Két qua MIC cho thay PSO 1a miu manh nhat véi MIC
< 0,03 uL/mL, tiép theo 1a PBO v&i MIC 0,07 pL/mL,
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trong khi ECO ¢6 MIC 0,31 pL/mL. MIC rit thap cua
PSO va PBO phan anh sy hién dién cua cac hgp chét
phenylpropanoid va sesquiterpen c6 tdc dung khang
khuan manh.

Su khac biét giita vong khang va MIC cho thay hoat
tinh trc ché khong chi phu thudc ndng do tinh dau, ma
con lién quan dén tinh khuéch tan cia cac hop chat
trong mdi trudng thach. ECO tuy c6 do khuéch tan tot
(vong khang 16n), nhung PSO va PBO c¢6 kha nang trc
ché manh hon & néng do thép, thé hién qua MIC nho.
Nhin chung, két qua chimg minh ba loai tinh dau déu
c6 tiém ning umg dung trong phong trir vi khuan gay
bénh trén ciy trong, trong d6 PSO va PBO nbi bat boi
MIC rét thap, con ECO thé hién hiéu qua tét trong mo
hinh khuéch tan. Cac két qua nay phii hop véi ho so hoa
hoc cta timg mau va cung cap co so cho dinh hudng
{mg dung tinh dau trong néng nghiép sinh hoc hoic ché
pham khéng khuan ty nhién.

c)

Hinh 4 Két qua kha ning khang khuérl ctia tinh dau. (a) Két qua duong kinh vong khang va MIC; (b) Két qua
MIC cua cac mau thtr; (c) Hinh anh dia khuan Xanthomonas sp.
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3.4 Binh lugng TFC va TPC ctia cao chiét
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Hinh 5 Két qua ham luong flavonoid tong (a).
polyphenol tong (b) cia miu cao chiét. ns: khong
khéc biét ; ***: khac biét c6 y nghia (p < 0,001) theo
phép thur Tukey

TFC dugc x4c dinh bang phuong phap AICI; va tinh theo
mg QE/g cao chiét, ciing cho thiy sy khac biét dang ké
gitra cac mau (Hinh 5a). G PS, mau PS30 chira luong
flavonoid cao nhat (342,93 + 22,83) mg QE/g. i voi
PB, miu PB50 ndi bat véi ham lugng flavonoid rat cao
(943,40 + 5,17) mg QFE/g, gié tri vuot trdi so voi tat ca cac
mau con lai. Trong khi do6, & bach dan trang (EC), mau
EC30 dat TEC cao nhét (523,43 + 12,85) mg QE/g. Két
qua cho thay flavonoid phan bd khong dong déu giita cac
loai va chiu anh huéng manh boi ndng do ethanol, trong
d6 ethanol (30-50) % cho hiéu suit cao hon di véi nhiéu
mAu. TPC cua cic cao chiét tir bd nguyén liéu sau qua
trinh tach chiét tinh ddu dugc x4c dinh bang phuong phap
Folin — Ciocalteu va biéu dién theo mg GAE/g cao chiét.
Két qua cho thdy TPC khac biét déang ké giita cac mirc
ethanol va giita cac loai (Hinh 5b). Bbi véi PS, mau PS50
ghi nhan ham lugng polyphenol cao nhat (230,16 + 15,85)
mg GAE/g. O miu PB, mau PB96 dat gia tri 16n nhat
(261,89 = 4,19) mg GAE/g. Bbi v6i EC, mau EC30 thé
hién TPC cao nhét (283,45 + 7,30) mg GAE/g, vuot troi
s0 voi cac mic dung mdi khac. Nhin chung, két qua cho
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thdy dung méi ethanol c6 do phan cuc cao hon (PB96)
hodc trung binh (EC30, PS50) thuong cho hiéu suit thu
polyphenol t6t hon, phtit hgp véi tinh chat hoa tan cia
nhém hop chét phenolic.

3.5 Hoat tinh tan huyét ctia cac cao chiét

Hoat tinh tan huyét duoc danh gia ¢ hai ndng d6 100
pg/mL va 500 pg/mL. Két qua cho thdy mirc do tan
huyét tang theo nong do cao chiét va khac biét dang ké
gilta cac loai (Bang 2). O nong d6 100 pg/mL, mau
PS96 ghi nhan mirc tan huyét thap nhét (13,17 + 1,29)
%, cho théy d6 an toan sinh hoc tuong ddi cao. O néng
d6 500 pg/mL, mau EC96 thé hién mirc tan huyét cao
nhét (71,35 + 7,77) %, phan anh kha ning gay ly giai
hdng ciu manh hon so véi cic mau con lai.

Bang 2 Kha ning gy tan huyét ctia cac mau cao chiét
tir ba chung cét PS, PB, va EC

. Mikc tan huyét (%)

Tén mau

100 pg/mL 500 pg/mL

PS30 5,73+ 1,36 12,59 £ 0,36
PS50 6,71 + 3,50 10,36 +£ 0,37
PS70 6,50+ 1,20 9,93+0,35
PS96 8,54+ 0,83 19,43 £ 1,07
PB30 6,55+ 1,20 8,73+ 0,01
PB50 6,76 = 1,83 8,07+0,29
PB70 7,78 £2,17 10,61 +0,33
PB96 13,17+ 1,29 31,98 £ 0,99
EC30 5,95+ 0,81 13,45+ 0,71
EC50 6,59 £ 0,76 13,35+ 0,54
EC70 12,63 + 1,84 64,26 + 3,68
EC96 9,34+2.10 71,35+ 7,77

Ching am 4,61 +1,50 3,74+ 0,50

Su khac biét nay cé thé lién quan dén thanh phan hoéa
hoc ciia cac mau cao chiét — dic biét 1a ham lugng
polyphenol, flavonoid va cac hop chat phan cuc — anh
huong truc tiép dén tinh thim mang té bao hong cau.
Céc két qua nay ciing cho thay can xem xét lidu lugng
thich hop khi tmg dung cac cao chiét trong linh vuc
duoc liéu hodc ché phém sinh hoc.

3.6 Thao luan

Két qua cho thay tinh dau va cac cao chiét déu c6 gié tri
sinh hoc, véi su khéc biét vé thanh phan va hoat tinh giita
cac loai.

Thr nhét, thanh phr:in hoa hoc ctia tinh dau cho théy mdi
loai s& hitu mot thanh phan céc cau tir dic trung, phi hop
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véi cac ghi nhan tir cac nghién ctru trudc [2, 4, 5]. Piper
betle giau chavibetol acetate, eugenol va cac
phenylpropanoid — nhém chét di dugc chimg minh c6
hoat tinh khang khuén manh. Piper sarmentosum lai co ty
1€ sesquiterpen cao, nhu B-bisabolene va safrole, trong khi
Eucalyptus camaldulensis dac trung boi 1,8-cineole va a-
pinene. Phan tich HCA, heatmap va PCA da khang dinh
su phan tach rat 1o giita ba nhém tinh dau, phan anh tinh
da dang sinh hoc va sy khac biét trong con duong sinh
tdng hop terpenoid cuia timng loai. Cac két qua nay phu hop
v6i nhan dinh ring yéu t6 di truyén, khi hau va diéu kién
sinh thai anh huong manh dén thanh phan tinh dau [1].
Tht hai, hoat tinh khéang khuan cho thay tinh dau cia ca
ba loai déu trc ché hiéu qué vi khuan Xanthomonas sp. —
tac nhan gy bénh nguy hiém trén nhiéu loai ciy trong.
ECO tao vong khang 16n nhét (14,00 + 3,46) mm, cho
théy d6 khuéch tan tot cua cac monoterpen nhu 1,8-
cineole. Tuy nhién, MIC thap nhat lai thudc vé PSO (<
0,03 pL/mL) va PBO (0,07 uL/mL), cho thiy kha ning
{rc ché manh & néng do rt thép, phu hop v6i dac tinh hoat
tinh manh cta cac phenylpropanoid va sesquiterpen [2].
Su khac biét gitra vong khang va MIC cling phan anh tinh
chit 1y hoa ciia cac hop chat: monoterpen d& khuéch tan
nhung dbi khi MIC khong thip bing phenylpropanoid
von it khuéch tan hon nhung anh huéng manh dén cau
trac mang té bao vi khuan.

Thir ba, bd sau chung cit tinh dau vin chira nhiéu
polyphenol va flavonoid voi ham luong dang ké. Piéu
nay phu hop véi thuc té ring qué trinh 16i cudn hoi
nuée chi tach duoc cac hop chat dé bay hoi, con cac
hop chét phenolic (khong bay hoi) van con lai trong ba
[6]. Két qua cho thdy EC30 va PB96 c6 ham lugng
polyphenol cao nhat, trong khi PB50 chua luong
flavonoid vuot troi (943,40 mg QE/g). Didu nay nhin
manh tiém néng tai st dung ba tinh dau trong linh vuc
dugc liéu — nhu lam nguyén liéu khang oxy hoa, khang
viém hoic khang khudn nhe.

Thir tu, hoat tinh tan huyét cho thiy su khac biét giita
cac dung méi chiét va timg loai. EC96 & 500 pg/mL
gdy tan huyét manh (71,35 £ 7,77) %, trong khi PS96
& 100 pg/mL gy tan huyét thap (13,17 £ 1,29) %. Diéu
nay cho thiy can than trong khi tng dung cao chiét &
ndng d6 cao hoic cac dung méi c6 do phan cuc thap.
Dong thoi, két qua ciing phan anh mbi lién hé giita ham

lwong hoat chét va tac dong sinh hoc, boi polyphenol &
nong do cao c¢6 thé 1am thay ddi tinh thim mang té bao
hong cau.

Nhin chung, sy két hop phan tich thanh phan tinh dau
— d4nh gia hoat tinh khang khuan — dinh lugng phenolic
trong ba tinh dau da cung cap cai nhin toan dién vé gia
tri sinh hoc cta ba loai thyc vat quen thude. Tinh dau
thé hién vai trd nhu tic nhan khang khuan manh, dic
biét voi PSO va PBO. Pong thoi, ba tinh dau — vén 1a
phu pham — lai cho thiy ham lwong polyphenol va
flavonoid dang ké, khang dinh tiém ning phat trién theo

1
A0

hudng “tan dung toan phan
tang gia tri kinh té va giam chat thai trong san xuét tinh
dau. Céac phat hién nay khong chi dong gop dit liéu méi
cho ba loai thuc vat ma con hd tro xay dung mod hinh
san xuét tinh dau bén vitng tai Viét Nam.

(full utilization) nham gia

4 Két luan va kién nghi

Nghién ctru di d4anh gia thanh phan héa hoc va hoat
tinh sinh hoc ctia tinh dau va cao chiét ba chung cit tir
ba loai Piper va Eucalyptus. Tinh dau ca ba loai déu thé
hién kha ning trc ché manh Xanthomonas sp., trong d6
PSO ¢6 MIC thap nhat va ECO c6 vong khang 16n nhat.
Phan tich GC-MS cung HCA, PCA va heatmap cho
thiy mdi loai s¢ hitu thanh phan hoa hoc dic trung.

Bi sau chung cit van chira ham luong polyphenol va
flavonoid dang ké, dic biét & PB50, PB96, PS50 va
EC30, chimg minh tiém ning tai sir dung lam ngudn
nguyén liéu sinh hoc. Hoat tinh tan huyét ghi nhan sy
khac biét giita cac mau va dung moi, cho thdy can can
nhic liéu luong phu hop trong tng dung.

Téng thé, nghién ctru khing dinh gia tri sinh hoc kép
ctia tinh dau va ba tinh dau, ddng thoi mé ra tiém niang
phat trién cac ché phdm khang khuén, chdng oxy hoa
va ung dung trong nong nghi¢p sinh hoc theo hudng
khai thac bén vimg. Phép thir tan huyét cung cip thong
tin ban dau vé dd an toan sinh hoc cua cac cao chiét,
gop phan dinh hudng lya chon dung méi va nong do
phu hop cho cac ing dung tiém ning.

Can mé rong nghién ciru vé hoat tinh sinh hoc va téi wu
quy trinh chiét dé nang cao hiéu qua thu hdi hoat chét,
ddng thoi xem xét img dung tinh dau va bi tinh dau
trong ché pham khang khuan va néng nghiép sinh hoc
theo hudng bén viing.
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Abstract Essential oils from Piper betle (PB), Piper sarmentosum (PS), and Eucalyptus camaldulensis (EC) are
widely used in traditional medicine and have been reported to exhibit multiple biological activities. However, the
post-distillation residues, which may still contain valuable non-volatile bioactive metabolites, are often overlooked.
This study (i) profiled the chemical compositions of the essential oils using GC-MS; (ii) evaluated their antibacterial
activity against Xanthomonas sp.; and (iii) quantified total phenolic content (TPC), total flavonoid content (TFC),
and hemolytic activity of ethanolic extracts obtained from post-distillation residues using four ethanol strengths
(30, 50, 70, and 96)%. Among the tested oils, EC oil produced the largest inhibition zone (14.00 = 3.46) mm,
whereas the strongest antibacterial potency (lowest MIC) was observed for PS oil (< 0.03 pL/mL), followed by PB
0il (0.07 uL/mL) and EC oil (0.31 uL/mL). The highest TPC values were recorded for PS50 (230.16 + 15.85) mg
GAE/g, PB96 (261.89 + 4.19) mg GAE/g, and EC30 (283.45 + 7.30) mg GAE/g. The highest TFC was found in
PB50 (943.40 + 5.17) mg QE/g. Hemolytic activity varied markedly among extracts, with EC96 at 500 pg/mL
inducing (71.35 = 7.77) % hemolysis. Overall, both the essential oils and post-distillation residues of these three
plants remain promising sources of bioactive compounds with potential applications in herbal products, cosmetics,
and natural antibacterial formulations.

Keywords Essential oil, post-distillation residue, polyphenols, flavonoids, GC-MS, antibacterial activity,
Xanthomonas sp.
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