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ABSTRACT

Plectranthus amboinicus (Lour.) Spreng., a perennial herb, has
antibacterial, anti-inflammatory, and anti-tumor effects which has been
used to treat diseases such as respiratory, cardiovascular, and digestive.
The study aimed to determine the effective treatment of salicylic acid (SA)
to improve the accumulation of in vitro secondary metabolites in this
plant. The concentrations of SA at 0, 50, 100, 150 and 200 uM were
supplemented into Murashige & Skoog (1962) medium for culturing. The
growth and total contents of flavonoids and phenolics in shoot samples
were evaluated. The results showed that S4 at 50 uM had almost no effect
on the shoot growth including leaf number, root formation rate, fresh
weight and chlorophyll index. However, it helped to significantly enhance
the contents of these two substrates. The total flavonoid content achieved
7.08 mg QE/g dry weight and phenolics reached 2.30 mg GAE/g with the
increasing of 1.14 and 1.73-fold compared to the control, respectively.
Therefore, exposure to 50 uM SA could help to improve the production of
in vitro secondary metabolites in this valuable medicinal plant.

TOM TAT

Hiing chanh hay tan day ld (Plectranthus amboinicus (Lour.) Spreng. ld
mét lodi thdo dwoc ldu ndm c6 tac dung khang khudn, chong viém, khing
u dugc ding dé chita cdc bénh nhu ho hdp, tim mach, tiéu héa, ... Nghién
cteu nay nham xdac dinh nong do salicylic acid (SA) xir Iy thich hop giup
cai thién sy tich lity cac hop chdt bién dwéng thir cdp in vitro ¢ cdy hing
chanh. Céc nong do S4 ¢ 0, 50, 100, 150 va 200 uM dwoc b6 sung vao
moi truong nuoi cay Murashige & Skoog (1962). Su sinh trudong va ham
lwong cac hop chdt Slavonoid va phenolic tong so trong mau choi dwoc
danh gid. Két qua cho thdy nong do SA 50 uM gan nhu khéng tac déng
Ién sw sinh truong ciia choi bao gom s6 1d, 1y 1é tao ré, khoi lwong twoi va
chi s6 diép luc t6 nhung c¢é hiéu qua tang cwong ham heong cia cd hai
nhém hop chat nay. Ham luong flavonoid tong dat 7,08 mg QF/g khoi
liegng khé va phenolic dat 2,30 mg GAE/g, lan lwot tang gap 1,14 va 1,73
lan so véi doi chitng. Nhw vy, xir 1y SA nong do 50 uM da givip cdi thién
san sinh cac hop chat thir cdp in vitro & cdy dwoc liéu ¢é gid tri nay.
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1. GIOI THIEU

Hung chanh con goi 1a tan day 14 (Plectranthus
amboinicus (Lour.) Spreng.) la mét loai thao moc
thom, 1au nam va mong nudc thugc Ho Hoa moi
(Lamiaceae). Cay hung chanh c6 tac dung khang
khuan, chdng viém, khiang u, chita lanh vét
thuong,... Ngoai ra, hing chanh con c6 hiéu qua
chéng lai cac bénh vé duong ho hap, tim mach,
miéng, da, tiéu hoa va tiét niéu (Arumugam et al.,
2016). Tinh dau va cac hoat chét duoc chiét xuét tir
hing chanh nhu cac flavone, salvigenin, 6-
methoxygenkwanin, quercetin, chrysoeriol va
luteolin (Sahaykhare et al., 2011) dong vai tro quan
trong trong cong nghiép thuc pham va dugc pham.

Céc nghién ctu gan ddy cho thay cac hop chat
c6 hoat tinh sinh hoc ciia thuc vat c6 thé duoc san
sinh véi s6 lugng 1on khi dép ang vai cac kich thich
bén ngoai hodc cac chit kich hoat (elicitor) (Zhao et
al., 2005; Murthy et al., 2014). Cac elicitor sinh hoc
hozc phi sinh hoc dugc sir dung dé kich thich hinh
thanh san pham tré thanh mot ky thuat quan trong
dé cai thién san lugng cac hop chét thir cap co hoat
tinh (Dornenburg, 2004).

Salicylic acid (SA) dong vai tro quan trong trong
didu hoa cac qua trinh sinh truéng va phat trién coa
thuc vat thong qua viéc didu chinh mang ludi céc tin
hiéu c6 lién quan dén con dudng sinh tong hop chat
bién dudng thi cap (Miura & Tada, 2014). SA hoat
dong nhu mot elicitor sinh hoc trong ciy va c6 kha
nang lam tang san sinh cac hop chat c6 hoat tinh nhur
alkaloid, phenolic, flavonoid va terpene (Ali et al.,
2006; Silva et al., 2014). Xir Iy SA da c6 hiéu qua
1én su sinh trudng va cai thién su tich lily cac chat
bién dudng thir cap cua nhiéu loai duoc liéu nhu
kich thich quang hop va chét bién dudng thir cp cua
cdy déu xanh (Vigna radiata) (Nazar et al., 2011),
cai thién déng ké ham luogng céc sic té quang hop,
tang sinh khéi, tang cudng ham lwong cac hop chat
thi cap nhu phenol, proline, anthocyanin va lam
manh hé thdng bao vé chdng oxy hoa trong nudi cay
in vitro cay Withania coagulans (Bipin et al.,
2019)... Tuy nhién, cac tai liéu cong bd Vé tac dong
clia SA 1én sy sinh truéng va tich lity cac hop chat
bién dudng thi cAp in vitro trén cay hiing chanh hién
chwa dugc tim thay. Vi vay, viéc xac dinh ndng do
SA xur ly thich hop dé cai thién su tich liy cac hop
chat nay & cay hung chanh 14 rat can thiét, gop phan
xdy dung quy trinh san xuét chat bién dudng thi cip
in vitro ¢ cay duoc liéu co gia tri nay.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u nghién cau

Chéi cay hing chanh duoc nuéi cdy tai phong
Nudi cdy mo, Bo mén Sinh 1y - Sinh héa, Truong
Nong nghiép, Truong Pai hoc Can Tho. Phong Nuoi
cay mo c6 didu kién nhiét do 26 + 2°C, cuong do
chiéu sang dao dong khoang 1.500 lux, thoi gian
chiéu sang 16 gid/ngay.

2.2. Héa chat

Hoa chat sir dung trong nudi ciy mé 1a khoang
da lugng, vi lvgng theo Murashige & Skoog (1962)
(MS), cac vitamin gém B1 (Thiamine), B3
(Nicotinic acid), B6 (Pyridoxine) (An Do), duong
sucrose, agar, chat diéu hoa sinh truong thuc vat
NAA (a-Naphthalene acetic acid), nudc dua tuoi,
salicylic acid (Trung Qudc).

Hoa chat phan tich ham lugng flavonoid va
phenolic acid gom: quercetin (QE) (Sigma), AICI3
10%, ethanol 80%, ethanol 95%, potassium acetate
1M, gallic acid (Merck), thuéc thir folin-ciocalteu
10% (Sigma), NaCOs; 7,5%...

2.3. Thiét bi

Thiét bi dugc st dung trong nghién ctru gdm tu
cdy vo trung, noi hap khir tring nhiét uét, may do
pH, ta sdy, can dién tir, may do chi s diép huc to
Spad (Konica Minolta) va may do quang phd
(PerkinElmer).

2.4. Dia diém va thoi gian nghién ciru

Dia diém nghién ctru 1a phong Nudi cdy mé va
phong Sinh 1y thyc vat, B0 mén Sinh ly Si‘nh hoa,
Truong Nong nghi¢p, Truong Dai hoc Can Tho.
Thoi gian nghién ctu tir thang 01/2022 dén thang
4/2022.

2.5. B® tri thi nghiém

2.5.1. Chudn bi méi truong thi nghiém

Mai truong nudi cdy la moi truong co ban da vi
luwong MS ¢6 b6 sung duong sucrose 30 g/L, agar 8
g/L, thiamine 1 mg/L, pyridoxine 1 mg/L, nicotinic
acid 1 mg/L, NAA 0,5 mg/L, nuéc dira twoi 100
ml/L va SA véi cac nong do khac nhau. M6i truong
sau khi pha ché xong dugc diéu chinh vé pH 5,8 va
hap khir tring bang ndi hap khir tring & 121°C, 4p
suat 1 atm trong 20 phut.

2.5.2. Cach tién hanh

Mau choi hung chanh ¢4 tir 2-3 cgp 14, chiéu cao
khoang 0,6-0,9 cm dugc nudi cay trén moi truong
¢6 bo sung SA vai cac nong d6 khac nhau.
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_Thi nghiém dugc bé tri theo thé thl:IC hoan toan
ngau nhién thtra s6 Mt nhén t6 1a SA gom 4 nghiém
thire (0, 50, 150 va 200 pM). Moi nghiém thuc lap
lai 10 lan, mdi lan lap lai 1a 1 keo cay 2 mau.

2.5.3. Chi tiéu theo doi

Chi tiéu sinh truong: chiéu cao chdi gia ting
(cm), s6 14 gia tang, ty 18 tao r& (%), khdi luong tuoi
cua cdy (g), chi s6 diép luc té (do bang may Spad &
14 tht 3 tinh tir ngon xudng). Cac chi tiéu gia ting
dugc tinh bang chi tiéu ghi nhan tuan sau trir chi tiéu
tuan dau tién (thoi gian ghi nhan 13 1 tuan/lan trong
6 tuan). Chi s diép luc t6 va khdi luong tuoi cua
cay dugc ghi nhan & tuan 6.

Chi tiéu ham lugng cac chét bién dudng tha cap:
mau chdi thu nhan tir cac nghiém thuc bd sung SA
& 6 tuan sau khi cdy co chidu cao trung binh khoang
1,0-2,5 cm dugc xac dinh ham lugng flavonoid va
phenolic téng sb.

Ham luong flavonoid téng s6 dugc xac dinh theo
phuong phap tao mau vdi AICI; tir qui trinh cua
Chang et al. (2002) bang cich xay dung duong
chuan véi quercetin.

Dich chiét mau dugc chuan bi theo phwong phap
cua Nurisa et al. (2017) c6 diéu chinh: chdi cay hung
chanh dugc lam kho trong tu sdy ddi lwu & 60°C
trong 48 gio; can 0,05 g mau kho, nghién thanh bot
(sir dung cdi); bot dwoc chiét xuit bang cach sir dung
5 mL ethanol tuyét d6i, ngam trong 30 phat; dun
cach thuy & 60°C trong 5 phut, sau d6 loc bing gidy
loc; dich chiét dugc c6 dic & nhiét do phong cho dén
khi dat thé tich 2 mL.

Tiép theo, 2 ml dich chiét duoc pha lodng trong
2 ml ethanol 80%. Dich chiét va cac dung dich
quercetin chuéan c6 ndng d6 3,125, 6,25, 12,5, 25, 50
va 100 pg/ml dugc st dung 0,5 ml dé lam phan tng.
Sau do, 1,5 ml ethanol 95%, 0,1 ml AlCl; 10%, 0,1
ml potassium acetate 1M va 2,8 ml nuéc cat dugc
thém vao va i & nhiét d6 phong 30 phut. Do hap thu
dugc do ¢ 415 nm. Ham luong AlCl3 10% duoc thay
thé bang ham luong nudc ct twong duwong trong
mau blank. Cac thir nghiém duoc lap lai 4 1an.

Phuong trinh duong chuan cua quercetin dugc
dung dé tinh ham lugng flavonoid tong bang cong
thic:

F=(xV)m

F: Ham luong flavonoid tong (ug quercetin
(QE)/g khoi lugng kho)

¢: Gia tri x tir duong chuan véi quercetin (ug/ml)
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V: Thé tich dich chiét (ml)
m: Khéi luong kho co trong thé tich V (g).

Ham luong phenolic tong sé dwoc xac dinh theo
phuong phap Folin-Ciocalteu mo ta bai Mendoza et
al. (2018) c¢6 diéu chinh.

Dich chiét mau dwoc chuan bi theo phuong phap
ctia Nurisa et al. (2017) c6 diéu chinh twong tu nhu
trén. Sau do, dich chiét thu duoc s& dugc pha lodng
v6i nuée cat 10 1an dé dung 1am mau phan tich. Tiép
theo d6, 2 ml dung dich dugc st dung phan tich cho
phan &ng véi 2,5 ml thube thir folin-ciocalteu 10%.
Sau 2 phat, 2,5 ml NaCOs3 7,5% dugc thém vao va u
& 50°C trong 10 phut. Sau d6, d6 hép thu dugc do &
765 nm. Mau blank duoc chuan bi twong ty nhung
thay 2 ml nudc cat cho mau phan tich.

Duong chuan dugc xay dung bang gallic acid
V6i cac nong do S, 10, 20, 40 va 80 pg/ml. Cac thr
nghiém dugc thyc hién 4 lan.

Két qua duoc biéu thi bang g duong lugng acid
gallic trén gam mau (ug GAE/g khéi lugng kho)
theo cong thuc:

P=(cxV)m

P: Ham luogng phenolic téng (ug GAE/g khbi
lugng kho)

c: Gia tri X tir duong chuan voi acid gallic
(ng/ml)

V: thé tich dich chiét (ml)

m: Khéi lugng kho co trong thé tich V (g).

2.6. Xirly sb ligu

S6 ligu dugc xur Iy bang phan mém Microsoft
Excel 2010 va thong ké bang chuong trinh SPSS
version 20, kiém dinh Duncan & mirc y nghia 1% va
5%.

Céc s6 ligu 1a ty 1¢ phan tram bién dong tir O-
100% dugc chuyén ddi sang dang ArcsinVx (Gomez
& Gomez, 1984).

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia salycilic acid 1én sw sinh
trwéng cia cay hing chanh in vitro

3.1.1. Chiéu cao choi gia ting (cm)

Bang 1 cho thay tir tuan thir 4 dén thir 6, SA ¢6
anh huong 1én chidu cao gia tang cua chdi. Cac nong
d6 xur Iy tir 50 dén 200 uM c6 khuynh huéng lam
giam chiéu cao cua chdi, khac biét c6 y nghia so voi
nong do 0 uM (ddi ching). Su gia tang chiéu cao
chdi thap nhét & ndng d6 200 pM. Ndng do tir 50-
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150 uM SA c6 chiéu cao chdi gia ting khac biét
khong y nghia.

Bing 1. Anh hwéng cia salycilic acid 1én chiéu
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khi cdy & cac nong do SA tir 0 dén 150 uM, ngoai
trir ndng do SA 200 uM chi dat 50%.

Bang 3. Anh hwéng caa salycilic acid 1én ty 18 tao

cao chéi gia ting (cm) ré (%)
Nong @0 SA (uM) Tuan2 Tuan4 Tuin6 Nong @ SA (uM) Tuan3 Tuan4 Tuian5
0 032 132a 212a 0 700a  80,0a  95,0a
50 021 080b 1,03bc 50 850a  950a 100,0a
100 0,27 0,75b  0,96bc 100 850a 850a  950a
150 029 088  1,112b 150 65,0ab 65,0ab  90,0a
200 018 041c  0,61c 200 350b  40,0b  50,0b
F ns ** ** F ** ** **
CV (%) 454 37,1 38,2 CV (%) 56,1 48,5 27,3

Ghi chii: Trong ciing mot Cét, cdc $6 6 chit cdi (a,b,c)
theo sau gidng nhau thi khdc biét khéng cé y nghia thong
ké qua phép thir Duncan, (ns): khdc biét khong co y
nghia thong ké; (**): khdc biét ¢ mirc ¥ nghia 1%.

3.1.2. S6 ld gia ting

S6 14 gia tang cua chdi hung chanh khong 6 sy
khac biét & tuan 2 giira cac nghiém thirc xtr 1y SA va
dbi chimg nhung c6 sy khac biét ¢ tuan 4 va 6. Két
qua sb 14 gia taing & nong do SA tir 50 dén150 uM
cho thiy khong bi anh huong boi SA. Tuy nhién,
nong do SA cao (200 pM) lam giam s 14 dang ké &
6 tuan sau khi ciy. Sé 14 gia ting & nghiém thirc nay
chi dat 5,6 14 (thap nhét), trong khi cac ndng d6 khac
(50-100 uM) khéng c6 anh huong (sb 14 gia ting tir
7,5-8,3 14).

Bing 2. Anh huéng cia salycilic acid 1én s6 14 gia

Ghi chi: Trong cung mot Cot, cdc $6 ¢6 chiF cdi (a,b) )
theo sau giong nhau thi khac biét khong co y nghia thong
ké qua phép thir Duncan; (**). khdc biét & murc y nghia
1%.

3.1.4. Khai lwong twoi ciia cdy (g) va chi s6 diép
luc to (Spad)

Bang 4 cho thay khéi luong twoi cta cdy qua 6
tuan nudi cay khong bi anh huong bai SA ¢ ndng do
50 pM (dat 2,05 g). Nong do SA ting tir 100 dén
200 pM c6 khuynh huéng lam giam khoi lugng twoi
cuia cdy, thap nhat 1a & nong d6 200 uM chi 0,35 g.
Vé chi s6 diép luc t6 Spad, cac nong do SA xir Iy
khong c6 anh huong 1én ham lugng diép luc t6 trong
1a ctia chdi cay hiing chanh.

Bang 4. Anh hwéng cia salycilic acid 1én Kkhdi
lwgng twoi (g) va chi so Spad

tang Nong do SA Khéi lweng Chi sb
Nong d6 SA (uM) Tuin2 Tuin4 Tuin6 (uM) tuoi (g) Spad
0 1,7 5,8a 8,7a 0 2,00a 33,5
50 1,4  5,2ab 7,8a 50 2,05a 30,6
100 2,0 6,0a 8,3a 100 1,27b 30,9
150 1,4  5,1ab 7,5a 150 1,27b 31,1
200 1,1 4,0b 5,6b 200 0,35¢ 34,6
F ns * *x F ** ns
CV (%) 48,9 27,1 23,4 CV (%) 46,3 13,2

Ghi chu: Trong cung mgt Cét, cdc $6 ¢6 chik cdi (a,b)
theo sau giéng nhau thi khdc biét khéng cé ¥ nghia thong
ké qua phép thir Duncan, (ns): khdc biét khong co y
nghia thong ké; (*): khdc biét & mikc Y nghia 5%; (**):
khac biét o murc y nghia 1%.

3.1.3. Tylétaoré

Bang 3 cho thiy xir Iy SA ndng do tir 50 dén 150
uM khéng anh hudong dén ty 18 tao ré cua chdi hing
chanh. Trong khi, & ndng d6 SA cao 200 pM, ty I&
tao r& (%) ludn thap nhat & cc tuan theo ddi va giam
khac biét so vai cac nghiém thire con lai va nghiém
thirc khong xir 1y ¢ tuan 6. Ty 1é tao ré ciia chdi hung
chanh dat gan téi da tir 90 d&én 100% ¢ 6 tuan sau
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Ghi chu: Trong ciing mgt Cét, cdc $6 ¢ chit cdi (a,b,c)
theo sau giong nhau thi khdc biét khéng co ¥ nghia thong
ké qua phép thur Duncan; (ns): khdc biét khong co y
nghia thong ké; (*%): khdc biét & mirc y nghia 1%.

Theo Markwell etal. (1995), chi s6 Spad va ham
lwong diép luc té trong 14 cay lua va bép co quan hé
rat chat. Chi sé Spad c6 thé phan anh ham luong
diép luc t6 trong 14 cay, tir d6 c6 thé khai quat dugc
trang thai sinh ly cia cdy. Cay co chi sb
Spad cao c6 nghia la ham luong diép luc trong
14 cao. Nghién ciru cua Bipin et al. (2019) ¢ cay
Withania coagulans cho thay khi xir Iy SA & ndng



Tap chi Khoa hoc Trirong Pai hoc Can Tho

o 150 va 200 uM da cai thién déng ké ham luong
cac sac to quang hop va giap tang sinh khoi.

Két qua thi nghiém cho thiy nong do SA 50 uM
khong c6 tac dung kich thich va ciing gan nhu khong
¢6 anh huong dén sinh truéng cua choi hiing chanh
vé cac chi tiéu s 14, ty 1& tao ré, khéi lugng tuoi
cling nhu chi s6 diép luc 6, ngoai trir ¢6 lam giam
su gia ting chiéu cao cua chdi. Tang nong do SA tir
100 uM c6 khuynh hudng lam giam sinh truong cta
chdi va ndng do SA cao 200 uM di c6 tac dung tc
ché rd nhit (Hinh 1). SA duoc biét 1a diéu hoa cac
chirc nang cua thyc vat phy thudc vao néng do, gay
ra su cam tng hoic trc ché cac chirc ning sdng cua
thue vat. Chéng han nhu néng do6 50 uM co thé kich
thich va 250 pM trc ché su sinh truéng cia cdy
Matricaria chamomilla (Kovacik et al., 2009). Mot
két qua khac 1a ndng d6 100 va 500 uM da kich thich
quang hop va chit bién dudng thir cap cia cay dau
xanh Vigna radiata, tuy nhién nong do trc ché sinh
truong la 1 mM (Nazar et al., 2011).

Hinh 1. Anh huéng cia SA 1€n sy sinh truéng
cia ciy hing chanh & 6 tuan sau khi cay

Ghi chii: SA 0 (4), 50 (B), 100 (C), 150 (D) va 200 uM
(E)

3.2. Anh hwéng cia salycilic acid 1én sy tich
lily flavonoid va phenolic ctia ciy hiing
chanh in vitro

Bang 5 cho thy sau 6 tuin nuéi cdy, ham lugng
flavonoid trong mau chdi hung chanh cé su gia ting
dang ké khi duoc xir Iy & ndng d6 SA 50 pM, dat
7,08 mg QE/g khéi lugng kho, khéc biét ¢6 ¥ nghia
so véi ddi ching, chi dat 6,22 mg QE/g (ting gip
1,14 1an). Nong d6 SA ting tir 100 d¢én 200 pM lam
giam sy tich lity flavonoid & cay hung chanh. Thip
nhét 1a nong d6 SA 200 pM, ham luong chi dat 4,62
mg QE/g.

Ham luong phenolic tong, nghiém thirc xir 1y SA
50 uM ciling gitp cai thién vuot bac sy tich liy hop
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chat nay, dat két qua cao nhat véi 2,30 mg GAE/g
khéi lwong kho (gap 1,73 1an so véi dbi chimg). Cac
nghiém thirc SA 150 va 200 uM ciing giup gia tang
dang ké ham luong phenolic tong, dat 2,02 va 1,51
mg GAE/g (gap 1,53 va 1,14 1an so vai d6i chang).
Két qua thap nhat 1a 6 ndng do 100 pM (chi dat 0,85
mg GAE/g) (Hinh 2).

Bang 5. Anh huéng cia salycilic acid 1én ham
lugng flavonoid (mg QE/g khoi lwgng khd) va
phenolic (mg GAE/g khoi lwgng khd) tong so

Flavonoid tong  Phenolic tong

g‘zn(g&-") (mg QE/g khéi (mg GAE/g khéi

" lwgng khd) lwgng khd)
0 6,22b 1,33d
50 7,084 2 30a
100 5.43c 0.85¢
150 5,14cd 2,02b
200 4,62d 151c
F ** **
CV (%) 6,0 37

Ghi chi: Trong cung mgt Cot, cac $6 ¢6 chit cdi (a,b, )
theo sau giong nhau thi khdc biét khong co y nghia thong
ké qua phép thir Duncan; (**): khdc biét o murc y nghia
1%.

SA cling da c6 hiéu qua tang cuong su san sinh
chat bién dudng thir cip va hoat dong chdng oxy hoa
cua chdi cdy chudi Musa acuminata L. cv. ‘Gros
Michel’ & nong d6 100 pM. Chdi dwoc xtr Iy voi SA
100 puM cho su tich lily saponin tong (263,86 mg
diosgenin/g chiét xuat kho), phenolic tong (124,44
mg GAE/g chiét xuit kho) va flavonoid téng
(105,26 mg CE/g chiét xuit kho) cao nhét, lan lugt
gap 1,27, 1,25 va 1,34 lan so véi dbi ching
(Jirakiattikul et al., 2021). O chdi cia cay Melissa
officinalis L. thi ham lugng phenolic cling dat cao
nhat khi chdi 45 ngay tudi dugc xur 1y voi SA 100
UM trong 14 ngay (Ebrahimi et al., 2019).

Hinh 2. Dung dich phén tich xdc dinh ham
lwgng phenolic tong so6 trong mau choi hiing
chanh & cac nghiém thirc SA

Ghi chii: SA 0 (1), 50 (2), 100 (3), 150 (4) v 200 uM (5)
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Nhu vy, trong két qua thi nghiém nay, ndng do
SA 50 pM gan nhu di khong cé anh huéng 1én su
sinh truong cua chdi hung chanh nhung ¢6 hiéu qua
cai thién déng ké cac hop chat thir cdp & cay duoc
liéu nay, cho ham lwong flavonoid va phenolic tong
cao nhat, gap 1,14 va 1,73 1an so véi d6i ching sau
6 tuan xu ly.

4. KET LUAN

SA dugc xir Iy & ndng d6 50 uM khéng anh
huong dén sb 14, ty 18 tao ré, khéi luong twoi va chi
s6 diép luc té cua cay hiing chanh; bén canh do cai
thién dang ké ham luong flavonoid va phenolic tong
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