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SUMMARY

INVESTIGATION OF CHEMICAL CONSTITUENTS AND ANTIMICROBIAL ACTIVITY
OF Aganonerion polymorphum Pierre ex Spire LEAVES IN BINH DINH PROVINCE

Aganonerion polymorphum leaves are one of the popular vegetables in Binh Dinh province. By
characteristic reactions, it was found that the leaves contain triterpenoid, alkaloids, steroids, cardiac
glycosides, saponins, phenolic compounds and coumarins but no flavonoids. By chromatographic
method, ursolic acid (G4) was isolated from ethyl acetate extract. The structure of this compound has
been elucidated by modern spectroscopic method: MS, 'H-NMR, 3C-NMR, HSQC, HMBC and being
compared to results published articles. Ursolic acid is a compound isolated for the first time from the
Aganonerion polymorphum leaves. In addition, ethyl acetate extract has the ability to inhibit the growth
of Staphylococcus aureus at ICso = 195.82+1.55 (ug/mL) and Lactobacillus fermentum at ICsp =
186.4743.50 (ug/mL).
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1. PAT VAN DE vét thuong [6]. Ngoai tac dung ding chita bénh,
La giang hay con goi la day giang, giang chua, dich chiét ethyl acetate cua la giang con duoc
c6 tén khoa hoc Aganonerion polymorphum dung trong gia cong kim loai dong dé chdng lai
Piere ex Spire, thudc ho Triic Pao (Apocynaceae). su an mon di¢n héa [7], dung uc ché sy an mon
N6 thuoc loai day leo, phan bd nhidu & thép trong nhién liéu ethanol [8] hay két hop véi
Campuchia, Lao va Viét Nam [1, 2]. L4 giang cac hat nano titania lam tang cudng d6 bam dinh
khong chi 1a loai rau quen thudc trong céc bira dn clia mang bao v¢, taing do 6n dinh nhiét va giam
cua nguoi Viét Nam ma n6 con 1a loai cay dugc dang ké sy an mon thép [9].

liéu ding dé giai doc, loi tiéu, chira viém dudng Hién nay, 14 giang dwoc trong chuyén lam
tiét niéu, viém than man tinh, an khong tiéu, dau nguf“)n rau sach an giai nhiét, niu canh chua,
nhtic xuwong khép, chdng ho, long dom, chita chita viém duong tiét niéu, dn khong tiéu... va
mun nhot, 16 ngra ngoai da ...[3, 4, 5]. 1a ddc san & mot sd vung mién, trong d6 c6 Binh
Trong nhitng thap nién gan day, 14 giang duoc Dinh. L4 giang 1a mot loai cay trong rat phd bién
mdt sb nha khoa hoc quan tdm nghién ctru va cua tinh nha va la cay dugc li€u thong dung. Tuy
cac cong bd nay chu yéu vé tmg dung cua 14 nhién, cho t6i nay van chua c6 nhiéu nghién ctru
giang. O Campuchia, 1a giang dwoc dung dé vé thanh phén, x4c dinh cau triic hoa hoc ciia hop
diéu trj dau lung, bong, cam lanh, ho, tiéu chay, chét phén lap tir 14 giang. Trong bai bao nay,
dau dau, st rét, bong gan, dau bung va diéu tri chiing t6i trinh bay két qua dinh tinh cac nhém
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chit ciing nhu phan 1ap, x4c dinh cdu trac hop
chét va hoat tinh khang vi sinh vét cua cao chiét
ethyl acetate tir mau 14 giang kho & Binh Dinh.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén li¢u

Nguyén li¢u dung trong nghién ctru 1a 14 cua cay
la giang trong & huyén Tuy Phudc, tinh Binh
Dinh, dugc thu hai vao thang 4 nam 2022. Mau
la giang dugc Ths. Phan Hoai V¥ - b mon Sinh
hoc tng dung - Nong nghi¢p, Khoa Khoa hoc
Ty nhién, truong PH Quy Nhon xac dinh tén
khoa hoc 1a Aganonerion polymorphum Piere ex
Spire. S6 hiéu cua mau 1a 20220401, duoc luu
tai Phong thi nghiém Thyc vat, truong PH Quy
Nhon. Mau thu hai vé duoc loai bo céc 14 sau,
rtira sach, phoi kho, 1ol xay nho thanh bot.

2.2. Thiét bi nghién ciru

- May co6 quay chan khong N-1200AV-WD
Eyela.

- Sic ky 16p mong (SKLM) dugc thuc hién trén
ban mong trang sin d& nhom pha thuong silica
gel 60 F254. (Merck), hién mau bang dén tir
ngoai budc song 254 nm hay thubc thi
Ce(SOa)z.

- Sdc ki cot duoc thyuc hién trén silica gel pha
thudng, cd hat 0,040-0,063 mm (Merck).

- Phé khéi lugng phun mu dién tir (ESI-MS)
duoc do trén may sic ky long ghép khdi phd
(LC/MS) Agilent 1260 tai Vién Hoéa sinh bién,
Vién Han Lam Khoa hoc va Cong nghé Viét
Nam.

- Phé cong huéng tir hat nhan 'H-NMR, 3C-
NMR, DEPT, HSQC va HMBC duogc do trong
dung mo6i CD30D trén may Bruker Avance 500
MHz tai vién Hoa hoc, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

2.3. Phuwong phap nghién ciru

2.3.1. Pinh tinh cdc nhém chit cé trong ld ciia
cdy lda giang

Bot 1a giang kho dugc ngdm trong dung moi
ethanol (EtOH), sau d6 tién hanh loc va cét loai
dung méi & ap suat thap thu dugc cao chiét
EtOH. Cao chiét nay dugc phan tich dinh tinh
bang cac phan tng dic trung dé phat hién cac
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nhéom chat triterpenoid, alkaloid, flavonoid,
steroid, glycoside tim, saponin, hop chét phenol
va coumarin [10].

2.3.2. Phén lgp va xdc dinh ciu triic chat

Bot 14 giang kho (499,486 g) dugc ngdm voi
EtOH 90% ¢ nhiét do phong trong 72 gid (3 lan
x 1200 mL, 1 ngay/l 1an). Gop cac dich chiét
EtOH, c¢6 quay & ap suét thip thu duoc 81,090
g cao chiét tong EtOH. Tiép dén, thém 150 ml
nude vao cao chiét tong roi chiét 1an luot véi
dung moi hexane va ethyl acetate (EtOAc).
Phan dich chiét EtOAc dem cit loai dung moi &
ap suat thap thu dugc 9,428 g cao chiét EtOAc.
Cao chiét EtOAc dugc phéan tach trén cot silica
gel, st dung h¢ dung moi rua gidi Ia
hexane : EtOAc (100:1 d&én 0:1, v/v). Qué trinh
chay cot dugc kiém tra bang sic ky 16p mong
(SKLM) v6i hé dung mdi hexane : EtOAc :
methanol = 2 : 0,4 : 0,05. G0p cac lo c6 cung
thanh phan lai thu dugc 5 phan doan (A1-A5).
Phén doan A3 (0,320 g) tiép tuc phan lap trén
cdt silica gel, rtra gidi vdi hé dung moi hexane:
EtOAc = 2 : 0,1 thu dugc 3 phan doan A3.1-
A3.3. Phan doan A3.2 (35 mg) duoc tinh ché
trén cot silica gel, rira giai bang CH.Clo/MeOH
(99/1, v/v) thu dugc chat sach (G4, 14 mg). Dya
trén két qua do phd va so sanh véi tai liéu da
cong bd dé quy két cau tric chit phan lap.
2.3.3. Thir hoat tinh khing khudin va khding
ném ciia ld giang

Cao chiét EtOAc 14 cua cdy 14 giang dugc dem
thtr hoat tinh véi cac ching vi khuén Gram (+),
vi khuan Gram (-) va nAm Candida albican theo
phuong phép pha lodng da ndng d6 trén moi
trrong long tai Phong Hoéa sinh tng dung, Vién
Hoéa hoc, Vién Han 1am khoa hoc va cong nghé
Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Két qua dinh tinh c4c nhém chét cé trong
14 ctia ciy la giang

Cao chiét EtOH dugc sit dung dé dinh tinh céac
nhom chét hitu co 6 trong 14 giang.



Bang 1. Két qua dinh tinh cdc nhém chat hitu co ¢6 trong ld ciia cdy la giang trong & Binh Pinh

3 Két | Két
STT Nhém chat Phan ng dinh tinh Hién tugng
qua | ludn
Phéan g Liebermann -
1 Triterpenoid Mau xanh luc + Co
Burchard
2 Alkaloid Thudc thir Wagner Két tia ndu + Co
) o Khéng chuyén sang vang
3 Flavonoid Phan tng cyanidin - Khoéng
hoac do
4 Steroid Phan tng Salkowski Mau xanh + Co
5 Glycoside tim Phan tng Baljet Mau do da cam + Co
) Quan sat hién tugng tao ,
6 Saponin Co tao bot trang + Co
bot
7 Hop chat phenol | FeCls Mau xanh den + Co
Kiém hoa thu dwoc dung
dich mau vang trong sudt,
8 Coumarin NaOH, HCI y ) + Co
tiép tuc acid hoa thi dung
dich bi vén duc.

C6 rat nhidu phwong phap va cac loai thude thir
dé dinh tinh cac nhom chét hiru co c6 mit trong
thuc vat [10]. Trong thuc nghiém nay, thudc thur
dung dé dinh tinh 1a cac thudc thir thong dung,
dic trung riéng cho timg nhom chét, han ché
dung cac thude thir cho két qua ciia nhém chat
nay ciing cho két qua duong tinh v6i nhom chat
khac. Viéc dinh tinh nay giup xac dinh thanh
phan hoéa hoc ciing nhu dinh huéng cho viéc
tach chat ra khoi thuc vét. Bang cac thude thir
dic trung riéng cua timg nhom chat, chung t6i
da x4c dinh duoc cac nhoém chit co mit trong 14
giang trong & tinh Binh Dinh. Két qua dinh tinh
duoc thé hién ¢ bang 1.

Két qua dinh tinh thanh phan hoa hoc ciia 1a cay
14 giang trong & Binh Dinh cho thiy sw c6 mat
cia cdc nhom chét triterpenoid, alkaloid,
steroid, glycoside tim, saponin, hop chat phenol
va coumarin nhung khong c6 flavonoid.

3.2. Xic dinh ciu tric ciia hop chit phan 1ap
tir 14 giang
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Chét G4 phan lap duoc tir cao chiét ethyl acetate
c6 dang bot mau tring.

Dir liéu phé cua hop chét phan lap G4:

Phé khéi lugng ESI-MS xut hién peak ion gia
phén tir & m/z [M-H] =455, goi y cho cong thic
phén tir C30H4s03 (M = 456).

'H-NMR (500 MHz, CD;0OD) éu (ppm) : 5,13
(1H, t, J = 3,5 Hz, H-12), 3,06 (1H, dd, J =5
Hz, 11,5 Hz, H-3), 2,10 (1H, d, /= 10,5 Hz, H-
18), 1,92 va 1,55 (2H, m, H-16), 1,82 (2H, dd,
J=3,5Hzva 9,0 Hz, H-11), 1,82 va 0,98 (2H, m,
H-15), 1,52 va 1,48 (2H, m, H-2), 1,62 va 1,55
(2H, m, H-22), 1,58 va 0,98 (2H, m, H-1), 1,48
(1H, m, H-9), 1,45 va 1,32 (2H, m, H-6), 1,41 va
1,25 (2H, m, H-7), 1,40 va 1,25 (2H, m, H-21),
1,30 (1H, m, H-19), 0,83 (1H, m, H-20), 1,02 (3H,
s, H-27), 0,88 (3H, s, H-23), 0,87 (3H, s, H-25),
0,86 (3H, d, J= 6,5 Hz, H-30), 0,79 (3H, d, /= 6,5
Hz, H-29), 0,75 (3H, s, H-26), 0,68 (3H, s, H-24),
0,65 (1H, d, J= 11 Hz, H-5).

BC-NMR (125 MHz, CD30D) dc¢ (ppm): 181,7
(C-28), 139,7 (C-13), 126,9 (C-12), 79,7



(C-3),56,8 (C-5), 54,4 (C-18),49,3 (C-17),49,2
(C-9), 43,3 (C-14), 40,8 (C-8), 40,4 (C19, C20),
40,0 (C-1), 39,8 (C-4), 38,1 (C-10, C-22), 34,3
(C-7), 31,8 (C-21), 29,2 (C-15), 28,8 (C-23),
27,9 (C-2), 25,3 (C-16), 24,4 (C-11), 24,0 (C-
27),21,6 (C-30), 17,8 (C-26), 17,6 (C-29), 16,4
(C-24), 16,0 (C-25).

O phd 'H-NMR ctia chat G4 c6 tin hiéu proton
cua 2 nhém methine, gém mot tin hiéu proton
ctia nhom methine mang lién két d6i -CH=C< ¢&
ou 5,13 (1H, t, 3,5 Hz) va mdt tin hi¢u proton
clia nhom methine lién két voi nhom hydroxyl
>CH-OH ¢ 6u 3,06 (1H, dd, 5 Hz, 1,5 Hz). Mat
khac, trén phd 'H-NMR con xuét hién tin hiéu
proton ctia cac nhom methylene -CHz- chong
chéo nhau ¢ du 0,98 - 1,92 va 7 tin hi¢u proton
cua nhom methyl -CH3 & Ju 1,02; 0,88; 0,87;
0,86, 0,79; 0,75 va 0,68.

Két hop phd *C-NMR va DEPT 90, 135 cua
chit G4 cho thiy chit G4 co 30 nguyén tir
carbon gdm: 7 nguyén tir carbon methyl, 9
nguyén tir carbon methylene, 7 nguyén tu
carbon methine va 7 nguyén tu carbon béc 4.
Miat khac két hop vé6i phé 2 chidu HSQC, ching
ta c6 thé phat hién cac tin hi¢u carbon ving
truong thdp gdm tin hiéu nguyén tir carbon béc
4 & d6 chuyén dich dc 181,7 ppm dic trung cho
carbon cua nhom -COOH; tin hiéu cua cac
nguyén tir carbon olefin -CH= & dc 126,9 va
>C= ¢ oc 139,7. Ngoai ra con c6 tin hiéu cua 6
nguyén tir carbon methine (sp?), trong d6 c6 1
nguyén tir carbon methine lién két truc tiép véi
nhom hydroxyl >CH-OH & dc 79,7; tin hi¢u cta
5 nguyén tir carbon bac 4 (sp’) C-10, C-4, C-8,
C-14, C-17 & &c lan luot 1a 38,1; 39,8; 40,8;
43,3;49,3.

Xuét hién trén ph 2 chiéu HMBC la cac tuong
tac cia H-23 dén C-3, C-4, C-5; H-24 dén
C-3, C-4, C-5, C-6; H-30 dén C-21, C-22. Mit
khac, chung ta con thay tuong tac ciia H dén cac
carbon ma trong pho HSQC khong cho thay
duogc, nhu H-9 dén céc carbon bac 4 C-8, C-10;
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H-27, H-18 dén C-14. Ngoai ra, cac tuong tac

con thé hién trén hinh 1.

l:])Illlun

Hinh 2. Ursolic acid (C30H4303)
Dua vao cac phén tich phd & trén va két hop so
sanh véi cac dit liéu phd trong cac bai bao da
cong bd [11, 12] cho phép xéac dinh hop chit G4
la ursolic acid c6 cong thire trén hinh 2.
3.3. Két qua thir hoat tinh khang khuin va
khang nim cao chiét ethyl acetate cia la
giang
Cao chiét ethyl acetate 14 ciia cdy 14 giang duoc
dem thir hoat tinh v&i ching vi khuin
Gram (+) gdbm Staphylococcus aureus, Bacillus
subtillis, Lactobacillus fermentum; chung vi
khudn Gram (-) gdm Salmonella enterica,
Escherichia coli, Pseudomonas aeruginosa va
nam Candida albicans. Két qua thir hoat tinh
khang khuan va khang nim cao chiét ethyl
acetate 14 ciia cdy 1a giang trong & Binh Dinh

dugc trinh bay 6 bang 2.



Bdng 2. Két qua thir hoat tinh khang khudn va khéng ndm cao chiét ethyl acetate

cua la giang ¢ Binh Dinh
% trc ché cac chiing vi sinh vt va nim kiém dinh
. x Nt“)ng .
Tén mau o Gram (+) Gram (-) Nam
(ng/ml) | Staphylococcus | Bacillus | Lactobacillus | Salmonella | Escherichia | Pseudomonas | Candida
aureus subtilis fermentum enterica coli aeruginosa albican
256 65,5 27 73 2 13 3 4
64 16 11 9,5 0 0 0 0
16 0 0 2 0 0 0 0
Cao EtOAc
4 0 0 0 0 0 0 0
1Cso 195,8241,55 >256 186,47£3,50 >256 >256 >256 >256
MIC >256 >256 >256 >256 >256 >256 >256
1Cso 0,02+0,005 3,62+0,15 1,03+0,07
Ampicillin
MIC 0,125+0,0 32+0,0 32+0,0
Cefotaxime | ICso 0,43+0,05 | 0,007+0,002 | 4,34+0,15
MIC 32+0,0 0,5+0,0 8+0,0
1Cso 1,3240,05
Nystatin
MIC 8+0,0

Tir bang 2 cho thdy cao chiét ethyl acetate cta 14
giang c6 kha nang tic ché duoc 50% vi khuan
Staphylococcus aureus tai n6ng d06 195,82+1,55
(ng/mL) va vi khuén Lactobacillus fermentum
tai ndng do 186,47+3,50 (ug/mL); con dbi véi vi
khuan Bacillus subtilis, Salmonella enterica,
Escherichia coli, Pseudomonas aeruginosa va
ndm Candida albicans thi khong bi trc ché & cac
nong do nghién ciru.

Két qua thir hoat tinh khang khuan va khang
nam cao chiét ethyl acetate cua 14 giang gop
phan giai thich viéc ding 14 giang dé chita mot
s6 bénh do nhi®m khuén.

4. KET LUAN

Bang céac phan tmg dic trung da phat hién trong
14 ctia cdy la giang trong & Binh Dinh c6 chira
triterpenoid, alkaloid, steroid, glycoside tim,
saponin, hop chit phenol va coumarin nhung
khong co flavonoid.

Miat khac, bang phuong phap séic ky da phan 1ap
dugc hop chét ursolic acid tir cao chiét ethyl
acetate 14 cia cay la giang (Aganonerion
polymorphum Piere ex Spire) & Binh Dinh. Cau
trac cua hop chit phéan lap duoc xac dinh bing
cach phan tich cac phdé MS, 'H-NMR, BC-
NMR, DEPT, HSQC, HMBC va so sanh v&i cac

83

bai bao da cong bd. Ursolic acid 1a hop chit lan
dau tién dugc phan lap tir cay l1a giang.

Ngoai ra, bang phuong phap lodng da nong do
da xac dinh dugc gia tri ICso (ug/mL) cua cao
chiét ethyl acetate 14 cua cay 14 giang ddi vai vi
khuan Staphylococcus aureus 1a 195,82+1,55
va vi khudn Lactobacillus fermentum 1a
186,47+£3,50.

L&i cdm on:

Nghién ctru nay dugc thyuc hién trong khudn kho
dé tai khoa hoc cong nghé cap co s ctia Trudng
Pai hoc Quy Nhon véi mi s6 T2022.753.09.
Nhoém tac gid xin cdm on Ths. Phan Hoai V¥ -
B9 moén Sinh hoc ung dung - Nong nghiép,
Khoa Khoa hoc Ty nhién, truong DPH Quy Nhon
da xac dinh tén khoa hoc cta cay 14 giang.
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