KHOA HOC CONG NGHE

NGHIEN CUU HOAT TiNH KHANG NAM CUA CHIET XUAT
ETANOL TU RE CAM THAO (Glycyrrhiza uralensis)

TOM TAT

Nguyén Dang Minh Chanh®*

Trong nghién cttu nay, ré cay cam thdo (Glycyrrhiza uralensis) da duoc sit dung d@é chiét xuat bang dung
moi etanol va danh gia kha nang khang ndm cta Glycyrrhiza uralensis voi cac chiing nam Phytophthora
capsici, Fusarium oxysporum, Fusarium solani, Rhizoctonia solani nuoi cdy trén moi truong PDB va PDA.
Ty Ié tic ché sinh tredng ndm ciia cao chiét thu dugc tir phan doan nbutanol cao nhat so voi phan doan cac
dung moi nrhexane, chloroform, ethyl acetate va nuéc. GE thu duoc tir nbutanol c6 ty 1é tc ché P, capsici,
F. oxysporum, F. solaniva R. solanilan luot 1a 70,8%, 57,2%, 66,2% va 61,8%. Hinh thai soi ndm F. solani bi
bién dang, cac dinh dau soi ndm bi sung phong, dut gay sau khi xtt ly 1 ngay véi GE nong do 2%. Két qua
nay cho thdy cao chiét tir ré cam thao c6 tiém nang dé st dung lam thudc bao vé thuc vat tuy nhién can

nhiéu nghién cttu khac sau hon.

Tu khoa: Chiét xuat, Glycyrrhiza ularensis, dung moi, hoat tinh khang nam.

1. DAT VAN BE

N4am bénh gay hai cay trong la méi de doa
chinh trong san xuit nong nghiép, khi dich bénh
bung phat sé rat nguy hiém, khé dé phong trir hay
ngan chin va la nguyén nhan chinh lam giam ning
sudt va san luong cay tréng, gy anh hudng truc tiép
dén kinh té. Nam Fusarium tin cong cay tréng lam
toan bo mach dan héa nau, khong con chic niang dan
dinh duong va nuoc trong co thé cay trong. Cac bénh
chinh gay ra béi Phyfophthora sp. nhu bénh thoi ré,
thdi c6 ré, loét than, tan lui 14 va thdi trai lam cay sinh
truong phat trién kém, bénh nang cay khong cho
nang suat va co thé chét. Nam Phytophthora sp. c6
thé tidn cong riéng 1& nhung da s6 co su két hop véi
cac nam khac nhu Fusarium, Pythium va
Rhizoctonia. Bénh Phytophthora théi g6c ré ho tiéu
gay hai & tat ca cac nuéc trong tiéu trén thé gioi,
nghiém trong 1a & An Po, Ma Lai, Indonesia, Thai
Lan va Viét Nam. Cho dén nay, cay tréong bi nam
bénh thuong duoc phong trir bang bién phap héa
hoc, tuy nhién bién phap nay thuong gap kha nhiéu
kho khan. Ngoai ra, stt dung thuoc hoa hoc gay anh
hudng nghiém trong cho nguoi stt dung, chat luong
san phdm gidm va 6 nhiém moéi truong do du luong
ctia thuoc hoa hoc dé lai [1]. Cac san pham chiét
xudt tir tr nhién dang 1a lua chon tiém nang dé phong
trir n4m bénh gay hai cay trong.

!Vién Cay lwong thyc va Cy thuc phim
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Cay cam thao (Glycyrrhiza uralensis Fisher. va
Glycyrrhiza glabra 1.), cay nhé moc nhiéu nam, c6
mot hé thong ré va than ngam rat phat trién. Than
ngam dudi dat c6 thé dam ngang dén 2 mét. T than
ngam nay lai moc 1én cac than cay khac. Than cay
moc dimg cao 0,5 - 1,5 m. Than yéu, 1a kép long chim
1é, c6 9 - 17 14 chét hinh tring. Hoa hinh buém mau
tim nhat; loai glabra c6 cum hoa day hon loai
uralensis. Qua loai dau, loai glabra nhin va thang,
loai uralensis thi qua cong va co6 long cung. Cay co
nhiéu hop chat hoa hoc nhu ciac dan chat
triterpenoid, flavonoid, hoat chat estrogen steroid,
dan chat coumarin. Nhiéu nghién ctru da ching
minh hoat tinh cta cay nhu chéng dong mau trén
chudt & nong do cao chiét 200 mg/kg [4], khang
viém [5, 6], chong co that [10], khang khudn, chong
oxy hoa véi nong do hiéu qua nhat 1a 588 - 2.190
pg/mL [13], khang ung thu, chong di tng va chong
dai thao duong [7, 11, 14]. Nghién ctu sang loc 26
mau cay dugc lieu [9] cho thdy chiét xudt metanol
cta Glycyrrhiza uralensis c6 hoat tinh khang nim
Phytophthora, Fusarium, Rhizoctonia voi néong do
10% cao chiét xuat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

- Ré cam théo (Glycyrrhiza ularensis) mua & Sa
Pa, tinh Lao Cai, duoc nhan dang theo Do Tat Loi
(1983) [3].

- Nam Phytophthora capsici dugc phan 1ap tir cac
ré cay ho tiéu bi bénh theo phuwong phap cia
Burgess ef al. (2008) [2] va duoc nhan nudi trén dia
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petri voi moi truong PCA (Potato Carrot Agar); ndm
Fusarium oxysporum, Fusarium solani, Rhizoctonia
solani dwoc nuodi cdy trén moi truong PDA (Potato
Dextrose Agar).

- Bia Petri thuy tinh ¢6 kich thuéce 100 x 15 mm.
- Dung moéi Etanol c¢6 nguén goc Merck, Puc.
2.2. Phuong phap nghién ctru

2.2.1. Tach chiét va tao cao chiét cam thao (GE)

Chiét xuat duoc ap dung theo phuong phap ctia
Nguyen et al (2012) [8] duoc diéu chinh. Ré cam
thao kho (1 kg) duoc cat nhé 2 - 3 cm, cho vao binh
tam giac thé tich 2 lit, st dung dung moi Etanol
(EtOH) voi 3 nong do khac nhau (100%, 80% va 60%)
theo ty 1&é ré cam thao/EtOH 1a 1/5 theo khéi
luong/thé tich. Sau 3 ngay thu duoc dich chiét dot 1,
tiép tuc bo sung EtOH vao va tién hanh tuong tu dé
thu duoc dich chiét dot 2. Tron 2 dot chiét thu dugc
dich chiét EtOH. C6 dung moi EtOH bing hé thong
cat quay chan khong (Heidolph, Dtc) & nhiét do 40 -
45°C, 150 vong/phut dé loai bé hoan toan dung moi
EtOH, thu duoc cao chiét cam thdo (GE). Cao chiét
cam thao duoc gitr trong ti lanh 4 + 1°C cho dén khi
str dung.

2.2.2 Tich chiét phan doan cdc dung moi

Tién hanh tach phan doan bang cac dung moi
khac nhau, st dung phuong phéap step-wise dé loai
dan hop chat khong co6 hoat tinh. Can 50 g GE cho
vao phéu chiét sau d6 bé sung 250 ml nudc cit, tién
hanh lic manh trong vong 3 phut, sau d6 bd sung
250 ml nhexane vao va tiép tuc lic trong vong 3
phut. Dung dich hon hop duoc phan thanh 2 16p sau
khi dé yen khoang 10 phut (I6p hon hop ctia nhexan
va 16p hén hop ctia nuéc). Tién hanh mé voi thu phan
phia duéi 1a hon hop cta nudc, phan phia trén 1a hén
hop ctia n-hexane. Phan hon hop cta nuéc thu hoi
(250 ml) sau khi da tach 1an 1 v6i dung moéi nhexane
sé duoc bd sung tiép 250 ml chloroform va thuc hién
tuong tu cac budc nhu trén dé thu duoc hon hop
chiét cua chloroform. Tién hanh tuong tu doi véi
dung moi ethyl acetate va nbutanol. Cudi cting thu
duoc 5 dung dich rieng biét cia moéi dung moi n-
hexane, chloroform, ethyl acetate, nbutanol va phan
con lai trong dung dich nuéc. Cac dung dich duoc
tién hanh quay cat chan khong cho dén khi bay hoi
hét dung moi, thu duoc 5 phan doan cao chiét rieng
biét tir GE.

2.2.3. Xac dinh tinh khdng nadm diéu kién phong

Phuong phdp x4c dinh hoat tinh khang ndm
duoc mo ta theo phuong phap ctia Soylu ef all (2006)
[12] c6 diéu chinh.

+ Chudn bi moéi truong PCA/PDA: Can 39 g
PCA/PDA hoa tan 1 lit nudc, cho vao cac binh tam
gidc ¢6 chira 100 ml moi truong PCA/PDA, kht
trung 121°C trong 30 phut. D€ ngudi moi truong
PCA/PDA réi d6 vao dia petri (10 ml/dia).

+ Chuén bi ndm: mo6t manh ndm khoang 6 mm
cat tir dia ndm g6c duoc dit vao ngay trung tam clia
dia moi truong PCA/PDA dé ndm sinh truéng. Pia
niam duoc G trong ti dinh 6n & nhiét do 25 + 1°C cho
dén khi duong kinh méi chiing nim dai khoang 16
mm.

+ Danh gia hoat tinh: Pia ndm duoc chudn bi &
tréen duoc dua ra st dung dé thtr hoat tinh cta cao
chiét cam thao. bat 4 dia gidy (da duoc kh trung)
duong kinh 3 mm, day 0,5 mm vao 4 huong cta dia
PCA/PDA (lic nay duong kinh soi ndm dai khoang
16 mm). Dung Pipet hat 30 ul dung dich GE cta timg
noéng do nhé tir tir 1én mdi dia gidy sao cho khong bi
tran ra ngoai. Trong 4 dia gidy tuong tng véi 4 cong
thicc gébm cong thicc d6i ching (CT1) chi nhé 30 ul
EtOH, 3 cong thitc xtt ly v6i ndong do 1an luot 1a 1,0%,
2,5%, va 5,0% GE. Cac dia nAm duoc gifr trong ta dinh
on nhiét do 25 + 1°C, sau 3 ngay dua ra danh gia hoat
tinh. Ty 1é ttc ché sinh trudng soi ndm ctia GE duoc
tinh theo cong thic sau:

Ty 1é tc ché (%) = (Db — Da)/Db x 100, trong do
Da 1a duong kinh khudn lac trén dia PCA/PDA &
cong thie xtt Iy GE; Db 1a duong kinh khuén lac trén
dia PCA/PDA & cong thirc doi chimg. Cac thao tac
duoc thuc hién trong diéu kién hoan toan vo tring.

Hinh 1. Mb ta phuong phap theo doi ty lé ttc ché sinh
trudng ndm ctia GE
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2.2.4. Thoi gian nghién cuu

Thoi gian nghién cttu duoc thuc hién bat dau tir
thang 01 nam 2020 dén thang 02 nam 2021.

2.2.5. Xir Iy s6 lieu

Cac s6 lieu duoc so sanh bang tric nghiém
Tukey, voi p < 0,05 cho thay khac biét c6 y nghia
thong ké. Tat ca dir lieu da duoc phan tich, xt ly
bang phan mém thong ké SAS va duoc trinh bay dudi
dang gia tri trung binh + d6 léch chuén.

3. KET QUA VA THAO LUAN

3.1. Thanh phan va dic diém ctia cao chiét cam
thao

Dé xac dinh ty 1& thu héi cia cao chiét tir cam
thao, ré cam thao da duoc st dung dé chiét bang
dung moi etanol voi 3 ty 1é khac nhau 100% EtOH,
80% EtOH va 60% EtOH. Méi ty lé dung moi stt dung
1.000 g ré cam thdo dé chiét. Két qua thu duoc thé
hién & bang 1.

Bang 1. Ty 1é thu héi cao chiét tir r& cam thio

Thanh phan dung méi Céc chi tiéu theo doi
chiét Khoi Iuong ban Khéi luong bac diém cua cao chiét Ty le thu
dau (g) thu héi (g) hai (%)
EtOH/H,0 =100/0 1.000 187,22 Mau vang ¢am, thom 18,7
EtOH/H,0 =100/20 1.000 179,54 Mau vang dam, thom 18,0
EtOH/H,0 = 100/40 1.000 142,47 Mau vang dam, thom 14,3

Bang 1 cho thdy: cao chiét ctia dung moi
EtOH/H,0O = 100/40 1a thap nhat 14,3% so vo6i khoi
luong ban dau. Tiép dén la dung méi EtOH/H,0 =
100/20 (18,0%) va cao nhat & ty lé dung moi
EtOH/H,O = 100/0 (18,7%). Tuy nhién, cao chiét &
dung moéi EtOH/H,0 = 100/0 va EtOH/H,0 =
100/20 khac biet khong c6 y nghia. Cao chiét tir ré

cam thao & cac cong thic c6 mau vang dam, mui
thom dic trung cta cam thdo. Cao chiét da duoc
chuén bi v6i ndng do 10% (100 mg/ml) dé danh gia
hoat tinh khang nam. Két qua thir nghiém 3 cao chiét
thu dugc cta 3 ty lé dung moi dén sinh trudng 4
chiing ndm thé hién & bang 2.

Bang 2. Sang loc ty 1é ttc ché sinh tredng nim bénh cfia cao chiét GE

Cong Sinh trudéng ctia soi nAm (mm) Ty 1é ttc ché (%)
thic Pc Fo Fs Rs Pc Fo Fs Rs
PC 7,8+0,6 12,34+0,5 9,2+0,2 13,1+0,6 0 0 0 0
GE1 2,2+0,3 4,8+0,4 2,7+0,4 4,7+0,2 73,243,6 60,7+2,1 70,9+4,8 64,4+1,2
GE2 2,24+0,3 5,0+0,2 2,6+£0,5 4,5+0,6 71,6+£5,6 59,3+0,8 71,7£5,3 65,944 4
GE3 2,3+0,3 5,2+0,6 3,0+0,6 4,7+0,7 70,4+5.8 57,3+6,6 66,8+7,0 64,0+5,7
CV (% 10,19 6,48 10,11 8,02 8,24 7,93 9,53 7,56
LSD, s 0,967 1,160 1,155 1,412 11,542 9,1968 13,041 9,602

Ghi chu: GEI: thu duoc tir dung méi EtOH/H,0O = 100/0; GE2: thu duoc tir dung méi EtOH/H,0 =
100/20; GE3: thu dwoc tir dung moi EtOH/H,O = 100/40; Pc: Phytophthora capsica; Fo: Fusarium
oxysporum; Fs: Fusarium solani; Rs: Rhizoctonia solani. Gid tri diroc biéu hién Ia trung binh + do léch chuan.

Sau 3 ngay G cac chiing ndm khac nhau sinh
truéng khac nhau & cong thic d6i ching (Bang 2).
biéu nay cho thdy su sinh truéng nhanh hay cham
phu thudc vao timg chiing ndm. Nam K solani sinh
truéng nhanh nhat (13,1 cm) sau d6 1an luot dén ndm
F. oxysporum (12,3 cm), F. solani (9,2 cm) va P.
capsici (7,8 cm). GE thu hdi & 3 ty 1é dung moi etanol
thé hién ty 1é tc ché ndm & muc do vira phai, giita 3
cong thirc khac biét khong c6 y nghia. Sau xit ly 3
ngay, cac chiing ndm c6 xu huong sinh truong cham
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& cong thirc co xit Iy GE so v6i doi chimg. GE tic ché
sinh trudng khac nhau & méi loai ndm, trong d6 GE
tic ché sinh truong P, capsicila cao nhat, dao dong tir
70,4 - 73,2%. tiép dén lan luot 13 F. solani (66,8 -
71,7%), R. solani (64,03 - 65,9%) va F. oxysporum
(57,3 - 60,7%). Kha nang tc ché su sinh trudng nam
ctia GE2 ctia 4 ching ndm P, capsici, F. oxysporum,
F. solani, R. solani 1an luot 1a 71,6%, 59,3%, 71,7%,
65,9%.

3.2. Hoat tinh khang n4m ctia cao chiét cam thao
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Bang 3. Ty 1é tic ché sinh trirdng nam bénh ciia GE & cic ndng d6 khac nhau

Cong thitc Sinh truéng ctia soi nAm (mm) Ty 1é tic ché (%)
Pc Fo Fs Rs Pc Fo Fs Rs
DC (0% | 8,1204° | 11,720,4° | 92+0,3" | 12,8+1,6° 0° 0° 0° 0°
GE 1,0% | 6.6+0,4° | 9,840,7° | 7,040,6° | 10,9412 | 18,8+6,5° | 15,548,9" | 24,4+4,3° | 152+1,7°
GE2,5% | 4.503° | 7,7#0,5° | 4,040,5° | 8,1£0,7° | 44,442,6" | 34,042,1° | 56,2+4,3" | 36,6+4,4°
GE 5,0% 2.7+04% | 53+0,6° | 3,2+0,6° 5,1+£0,2° | 66,5£6,0° | 43,4+1,7" | 64,8+7,0* | 60,2+3,3
CV %) 6,29 552 8,79 12,15 12,23 19,98 12,73 10,33
LSDys 0,899 1,292 1,346 2,931 12,07 12,140 12,093 7,563

Ghi chii: Pc: Phytophthora capsica; Fo: Fusarium oxysporum, Fs: Fusarium solani; Rs: Rhizoctonia solani.
Gid tri duoc biéu hién Ia trung binh + dp léch chuin. Cic chir ky hiéu khdc nhau thé hién sur sai khdc co y

nghia thong ké trén cung moi cot.

Két qua bang 3 cho thay: sau 3 ngay 1, soi ndm
clia cac ching & cong thirc doi chimg sinh trueong
binh thuong, trong khi do soi ndm sinh truéng cham
& cong thirc c6 xt ly GE. Su sinh trudng ctia nam
biéu hién su sai khac c6 y nghia vé thong ké & cac
noéong do6 GE khac nhau. Nong do GE cang cao su
sinh trudng cta soi ndm cang cham. Nam P. capsici
bi ttc ché sinh trudng 1a 0%, 18,8%, 44,4% va 66,5%; F.
oxysporum la 0%, 15,5%, 34,0% va 43,4%; F. solanila
0%, 24,4%, 56,2% va 64,8%; K. solanila 0%, 15,2%, 36,6%
va 60,2%, gia tri tuong tmg khi xir Iy GE v6i nong do
0%, 1,0%, 2,5%, va 5,0%. O cac chiing nam, kha nang
tc ché ctia GE duoc sip xép theo thit tu tir cao dén
thap 1a P capsica > F. solani > K. solani > F.
oxysporum.

Hinh 2. Fusarium solaninuéi cdy & méi truong PDA

Hinh duoc chup sau khi xir Iy GE 3 ngay: (A)
Doi ching etanol: (B) GE 1,0% (C) GE 2.5% va (D)
GE 50%.

Bang 4. Anh hudng ciia cao chiét tir cac dung moi dén sinh truéng clia nim

Dung moi Khoi luong | Ty 1é (%) Ty 1é tc ché sau xit ly (%)

thu héi (g) Pc Fo Fs Rs
nhexane 7,14 14,3 4,9+3,1° 52+4,7° 4,4%3,0° 4.2+1,7°
chloroform 10,59 21,2 12,6+7,9° 11,2+12,7° 14,144 3" 10,4+3,0™
ethyl acetate | 12,63 253 13,3+5,4° 16,3+1,8° 19,447,1° 13,7+3,9°
nbutanol 17,11 342 70,8+4,6° 57,2+4.9° 66,2+6,7° 61,8+42°
Nude 2,54 5,1 4,142.8° 4,9+1,4° 4,0£1,8° 42421°
V(%) 23,95 34,33 23,22 16,59
LSD, 45 13,599 17,482 13,495 8,414

Ghi chii: Pc: Phytophthora capsica; Fo: Fusarium oxysporum, Fs: Fusarium solani; Rs: Rhizoctonia solani.
Gig tri duoc biéu hién 12 trung binh + do léch chuan. Cic ky tir khdc nhau thé hién sur sai khdc co y nghia

thong ké trén cung moi cot.

Két qua & bang 4 cho thdy: khéi luong cao thu
hoi tir phan doan dung moi nhexane, chloroform,
ethyl acetate, nbutanol va nuéc la 7,14 g, 10,59 g,
12,63 g, 17,11 g, 2,54 g tit 50 g GE, ty lé twong tmg la
14,3%, 21,2%, 25,3%, 34,2% va 5,1% ctia GE. Ty lé thu
hoi tir #butanol va kha nang tic ché sinh truéng nadm
cao nhat so voi cao chiét thu hdi & cac dung moi con

lai. Cao chiét tit mbutanol ttc ché sinh truéng P,
capsici, F. oxysporum, F. solaniva R. solanilan luot
la 70,8%, 57,2%, 66,2% va 61,8%, cao hon co y nghia
théng ké so voi cac cong thirc khac. Diéu nay buoc
dau nhan dinh rang hoat chit gay ra kha niang khang
nim ctia ré cam thao & trong phan doan dung moéi 2-
butanol.
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0% 1.0%

2,0%

3.0% 4,0%

Hinh 3. Fusarium solaninuéi cdy trong moi truong
PDB, méi cong thtrc c6 4 giéng (24-well Microtest)
Ghi chu: Hinh duoc chup sau 1 ngdy xu Iy voi
GE 0% 1,0%; 2,0% 3,0% vd 4,0%.

’ “Tokew 2 4 . K
Hinh 4. Hinh thai soi ndm Fusarium solani &ueoc chup
duéi kinh hién vi soi ndi (x40) sau 1 ngay xit Iy GE
(A) doi chung chi xir Iy bang etanol: (B) GE
1,0%; (C) GE 2,0%; (D) GE 3,0%.

Hinh 3 va 4 cho thdy, ndm sinh trueong phat trién
binh thuong & cong thic khong xit Iy (Hinh 4A),
trong khi d6 xtt Iy GE géy ttc ché ndm sinh trudng
(Hinh 4B), soi n4m bi bién dang, sung phéng lén va
dut gay (Hinh 4C va 4D).

4. KET LUAN VA BE NGHI

4.1. Két luan

Cao chiét etanol tir ré cay cam thio (Glycyrrhiza
uralensis) c6 hoat tinh khang ndm & muc do kha doi
v6i ndm P. capsici va F. solani. Cao chiét tir phan
doan dung méi mbutanol c6 hoat tinh khang nim
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manh nhat, ty 1é tc ché sinh trudng cta P, capsici, F.
oxysporum, F. solani va R solanilan luot 1a 70,8%,
57,2%, 66,2% va 61,8%. Soi ndm F. solanibi bién dang,
dut gay sau khi xir Iy véi GE thu duoc tiv dung moi n-
butanol véi néng do tir 2,0% tré 1én sau 1 ngay.

4.2. Bé nghi

Cao chiét tir r& cam thdo 1a hop chat c6 tiém
nang dé phong trir nAm bénh gay hai cay trong. Tiép
tuc tinh ché dé xac dinh cu tric cta hop chat khang
nam & phan doan dung méi nbutanol nham lam co
s& dé tong hop ché ph4dm sinh hoc phong trir ndm
bénh hai cay trong.
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ANTIFUNGAL ACTIVITIES OF ETHANOL EXTRACT FROM Glycyrrhiza uralensis ROOT

Summary

In this study, Glycyrrhiza uralensis root was used for extraction by ethanol solvent and evaluated its
antifungal activity against Phytophthora capsici, Fusarium oxysporum, Fusarium solani, and Rhizoctonia
solani strains on PDB and PDA medium. The inhibition rate of the extract obtained from the nbutanol
fraction was highest compared with the fraction of n-hexane, chloroform, ethyl acetate, and distilled water.
GE obtained from m-hutanol revealed that the inhibition rates of . capsici, F. oxysporum, F. solani and R,
solani was 70.8%, 57.2%, 66.2% and 61.8%, respectively. The stereomicroscope observation of the F. solani
hyphal morphology showed that mycelium was deformed, swollen and broken after 1 day of treatment with
2.0% GE concentration. These results suggest that Glycyrrhiza uralensis root extracts could be used as a
potential source of antifungal, but further studies are needed.

Keywords: Extracts, Glycyrrhiza ularensis, solvent, antifungal activity.
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