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TOM TAT

Dt vin dé: Ngay nay, vi khudn gay bénh dé khang véi khang sinh ngay cang pho bién.
Nhiéu nghién ciu cho thay cac hop chat cé hoat tinh sinh hoc ¢ nguén goc tir thuc vt c6 kha nang
khang khudan tét véi co ché phan tir da dang. Muc tiéu nghién cizu: Khao sét hoat tinh khang khudn
va dinh danh cé&c hop chdt c6 hogt tinh sinh hoc tir cao chiét vé than cay Lim xet (Peltophorum
pterocarpum (DC.) Backer ex K. Heyne). Doi twong va Phwong phdp nghién ciru: Khao sat kha
nang khdang khudn cua cao chiét vé than cay Lim xet bang phwong phap khuéch tan dia thach va
dinh danh cac hop chdt 6 hoat tinh sinh hoc trong cao chiét bang phan tich GC-MS. Két qua: Kha
ndng khang khuan cia cao chiét ethanol 70% ¢ tdt ca nghiém thuic 1a tot hon so véi cao chiét ethanol
90%. Cao chiét ethanol 70% thé hién hoat tinh khding d@éi véi 6 dong vi sinh vt gay bénh:
Escherichia coli, Staphylococcus aureus, Aeromonas hydrophila, Dickeya dadantii, Vibrio
parahaemolyticus va Candida albicans véi dwong kinh khang khudn firong iing 1a 7,67 mm; 10,0
mm; 12,33 mm; 10,67 mm; 12,67 mm va 12,0 mm. Két qud phan tich cac hop chdt trong cao chiét
P70 bcing ki thugt GC-MS xdc dinh dwoc sw c6 mat cia 5 hop chat ¢é hogt tinh sinh hoc gom: 1-
phenylpropane-1,2-diol; methyl 4,6-dimethyl-3-nitro salicylate; benzoic acid, methyl ester (CAS)
methyl benzoate; phosphonoacetic acid, dan xuat ciza 3TMS; hexadecanoic acid, methyl ester. Két
lugn: Cac hop chdt tir cao chiét vé than cay Lim xet ¢ hogt tinh khang khudn day tiém ndng.

Tir khod: Cao chiét, GC-MS, khang khudan, Lim xet.

ABSTRACT

ANTIMICROBIAL ACTIVITY OF ETHANOL EXTRACT FROM BARK
STEM OF Peltophorum pterocarpum (DC.) Backer Ex K. Heyne)

Nguyen Thanh Dung’?", Nguyen Ngoc Minh Thu?,

Nguyen Thien Phuc’, Nguyen Duc Do’

1. Institute of Food and Biotechnology, Can Tho University

2. Nguyen Trung Truc high school

Background: Nowadays, pathogenic bacteria resistant to antibiotics are increasingly
common. Many studies show that biologically active compounds derived from plants have good
antibacterial properties with multi-mechanism. Objectives: To investigate of antibacterial activity
and identification of biologically active compounds from extracts of bark stem of Peltophorum
pterocarpum (DC.) Backer ex K. Heyne. Materials and Methods: Investigating the antibacterial
ability of Peltophorum pterocarpum (DC.) Backer ex K. Heyne extract by agar diffusion method and
identifying biologically active compounds in the extract by GC-MS analysis. Results: The
antibacterial ability of ethanol 70% extract in all treatments was better than that of ethanol 90%.
The ethanol 70% extract shows antibacterial activity against six species of pathogenic
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microorganisms such as Escherichia coli, Staphylococcus aureus, Aeromonas hydrophila, Dickeya
dadantii, Vibrio parahaemolyticus and Candida albicans with an antibacterial diameter 7.67 mm,
10.0 mm, 12.33 mm, 10.67 mm, 12.67 mm, and 12.0 mm, respectively. The results of identifying
compounds in ethanol 70% extract using the GC-MS technique determined the presence of 5
biologically active compounds including [-phenylpropane-1,2-diol; methyl 4,6-dimethyl-3-nitro
salicylate; benzoic acid, methyl ester (CAS) methyl benzoate; phosphonoacetic acid, 3TMS
derivative; hexadecanoic acid, methyl ester. Conclusion: Compounds from the extract of the bark
stem of Peltophorum pterocarpum (DC.) Backer ex K. Heyne had potential antibacterial activity.
Keywords: Antibacterial, extract, GC-MS, Peltophorum pterocarpum (DC.) Backer ex K. Heyne.

I. PAT VAN DE

Str dung khang sinh dé diéu tri bénh ngay cang tré nén phd bién dan dén ngay cang
¢6 nhiéu vi khuan gay bénh dé khang v6i khang sinh. Huéng nghién ciru va ing dung céc
hop chat ¢6 ngudn gdc ty nhién trong y, duoc hoc ludn thu hit sy quan tdm cua cac nha
khoa hoc [1]. Vi 1y do trén, viéc nghién clru ra mot bién phap mang tinh hiéu qua tir thién
nhién thay thé cac loai khang sinh tong hop 1a can thiét. Thuc vat 12 ngudn duoc liéu tiém
nang c6 gia tri chira bénh cao dudi dang cac chat chuyén hoa thir cip duogc sir dung trong
diéu tri cac bénh khac nhau [2]. Lim xet (Peltophorum pterocarpum Baker ex K. Heyne)
con goi 1a hoa phugng vang [3] dugc str dung lam cdy xanh cong trinh sé gitp canh quan
thém sinh dong, diéu hoa, cai thién bau khong khi. Ngoai ra, ciy Lim xet c6 cong dung
trong y hoc ma it ai biét dugc. Hoa cua cdy Lim xet duge dung lam chat 1am se dé chita rdi
loan duong rudt, dung lam thudc giam dau, né ciing dugc sir dung 1am kem dudng da dé tri
kich ung mat, dau co va vét loét. Cac b6 phén khac nhau cua cay nay dugc st dung dé diéu
tri nhiéu bénh nhu viém miéng, mét ngi, cac van dé vé da, tdo bon, nam ngoai da. La va
hoa ctia cdy nay c6 chira cac hop chat phenolic c6 tac dung khang khuén, chéng oxy hoa va
ha duong huyét [3]. Tuy nhién, hoat tinh khang khuan ctia vo than cdy Lim xet van chua
dugc nghién ctru bai ban. Do d6, muc tiéu ciia nghién ctru nay nham danh gia hoat tinh
khang khuan va dinh danh cac hop chat ¢é hoat tinh sinh hoc trong cao chiét tir vo than cay
Lim Xet, tir &6 gop phan tim kiém khang sinh thay thé. Két qua nghién ciru cling huéng dén
han ché viéc sir dung thudc va hda chat trong nhiéu linh vyc, bén canh d6 bod sung nhiing
thong tin sinh hoa cua loai cay nay, gép phan vao viéc phat trién néng nghiép bén viing.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Vo than cay Lim Xet thu tir trudng THPT Nguyén Trung Truyc, tinh Kién Giang duoc
dinh dfinh dva vao hinh théi cO quan tl}u’c vat theo Bo mén Sinh hoc - Khoa Su pham - Dai
hoc Can Tho va tham chiéu trong quyén “Cay co Viét Nam” cua Pham Hoang Ho (2003).

Céc loai vi sinh vat gay bénh Escherichia coli, Staphylococcus aureus, Dickeya
dadantii, Aeromonas hydrophila, Vibrio parahaemolyticus va Candida albicans dugc cung
cap bai Vién Cong nghé Sinh hoc va Thuc pham, Pai hoc Can Tho.

2.2. Phuwong phap nghién ciru

2.2.1. Pidu ché cao chiét vé than cay Lim xet ‘

Vo than cay Lim Xet duoc rua sach vaoi nuoe va hong kho tu nhién ¢ dieu kién phong
thi nghiém trong 24 gio trude khi st dung. Nghién nho 350 gram vo than cay bang may xay.
Cho thém 1.050 mL dung mo6i ethanol 70% hodc ethanol 90% vdi ty I 1:3 (w/v) va ngam
trong 24 gio, loc qua giay loc. Dich chiét ¢ ca hai phuong phap duoc c6 quay chan khong
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loai bé dung mo6i, sau do loai bo nuéce bang say kho lién tuc ¢ 50°C dén khéi lugng khong
doi thu duoc 2 loai cao chiét co ky hiéu P70, P90. Cao chjét nay dugc bao quan ¢ 4°C va
dugc str dung cho cé&c nghién ctu tiep theo. Hiéu suat ghiét cao dugcC tinh theo céng,thtrc:
H (%) = (m/M) x 100. Trong do: H: Hiéu suat cao chiét (%), m: khoi lugng cao chiet (g),
M: khoi luong bot dugc ligu (g).

2.2.2. Dinh tinh cac hgp chat ty nhién c6 trong cao chiét ,

Cao chiet P70 nong d6 10 mg/mL dugc dinh tinh vai cac hda chat va thuoc thir duoc
trinh bay trong Bang 1 [4].
Bang 1. Phuong phap dinh tinh cac hop chat tu nhién

Hop chét dugc . . o Ao L.,
dinh tinh Thuc hién phan ung dinh tinh Két qua phan tng
- < X B N 0
Ph(farllr?:];(r:] va 50 uL dd cao chiét + 500 uL H20 + 2-3 giot FeCls (5%) Tia mau xanh den
Flavonoid 50 uL dd cao chiét + 500 uL Pb (CH3COO); (10%) Tlia mau vang
Quinone 50 uL dd cao chiét + 3-4 giot HCI Mau xanh la
Coumarin 50 uL dd cao chiét + 750 uL NaOH (10%) Mau vang
Alkaloid 50 uL dd cao chiét + vai giot thudc thir Wagner Tta mau nau do
Terpenoid 50 uL dd cao chiét + 500 uL CHCl3 + 2-3 giot HoSOu44 | Mau d,o gach hodc
xanh 1a
Saponin 50 pL dd cao chiét + 2 mL nudc cat + vai giot dau oliu Nhii twone mau sita
P + dun nong 90°C u gmat

* Ghi cha: dd: dung dich, dd: dim dac

2.2.3. P4nh gia kha ning khang khuan ciia cao chiét

Hoat tinh khang khuan cua cao chiét dugc xac dinh bang phuwong phap khuéch tan
trén dia thach [4]. Chuan bi thi nghiém: 2 loai cao chiét (P70, P90) duoc pha véi nudc cat
vo tring dé dat nong d6 10 mg/mL. Tuong ty, dbi chimg duong 1a ampicillin nong d¢ 10
pg/mL. Cac dong vi sinh vat E. coli, S. aureus, D. dadantii, A. hydrophila, V.
parahaemolyticus va C. albicans duoc nudi ciy trong méi trudng YEM, u & 30°C sau 24
gid ¢6 mat sb twong dwong 10" CFU/mL. Hat 50 pL huyén pht chira vi sinh vat tha nghiém
trai trén moi truong dia thach YEMA. Tao 5 giéng trén dia thach, dudng kinh mdi giéng la
5 mm sao cho mdi giéng cach déu nhau. Cho 30 pL dung dich cao chiét vao mdi giéng (3
lan 13p lai), 1 giéng chira d6i chung am (30 uL nudc cat vo tring) va 1 giéng ddi ching
duong (30 pL dung dich ampicillin 10 pg/mL). U 30°C trong 24 gio. buong kinh vong vo
khuan = “Dudng kinh vong Halo” — “Duong kinh giéng”, mm) dwoc khao sét & cac méc
thoi gian 24 gio [4].

2.2.4. Pinh danh cé4c hep chit trong cao chiét bang ky thuat GC-MS

Chuong trinh phén tich sic ky khi két hop khdi pho (GC-MS) cua cao chiét P70
dugc thyuc hién bang may sic ky khi (Model QP2020NX, Shimadzu, Nhat Ban) dugc trang
bi kim phun khong chia dong, bo lay mau ty dong Shimadzu AOC 20i Plus va cot silica
nung chdy Shimadzu Rxi SMS (5% phenyl -methylpolysiloxane, dai 30 m, duong kinh trong
0,25 mm, d6 day mang 0,25 mm). Thé tich bom 1a 1 mL va cac diéu kién GC bao g@)m gia
nhiét theo chuong trinh tir 50 dén 300°C & 10 °C/phut, sau d6 1a 10 phut ¢ 300°C. VVOi phun
dugc duy tri ¢ 280°C. Helium la khi mang, 6 muc 1,0 mL/phut. Cac diéu kién MS nhu sau:
nang luong ion hoa la 70 eV; nhiét do nguén ion tac dong dién tur la 230°C; nhiét do tir cuc
la 150°C; toc d6 quét 1a 3,2 1an quét/s; pham vi khdi luong tir 50-1000 m/z. Cac hop chat
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dugc xéc dinh dya trén su phu hop véi phé khdi va chi s luu gilr cla chﬁpg vo1 thu vién
NIST/Wiley 275 (Wiley, New York, Hoa Ky). Murc d phong phi twong doi cua timg tinh
nang dugc tinh toan qua bi€u d6 Sac ky ion tong (TIC) [5]. i ‘

2.2.5. Xwr ly va phan tich so lieu: Xir 1y so liéu bang phan mém Microsoft Excel
2016 va phuong phap thong ké trén phan mém Minitab 16.
1. KET QUA NGHIEN CUU

3.1. Két qua diéu ché cao chiét

Bang 2. Két qua hiéu suit ly trich vo than cay Lim xet

Cac loai cao chiét Do am (%) Khoi lugng cao (g) Hiéu suat (%)
P90 18,75 3,15 0,9
P70 18,75 2,21 0,63

Nhan xét: Sau khi ¢6 quay chan khong loai dung moi, cao chiét P90 dic hon cao
chiét P70. Hiéu suét ly trich vo than cay Lim xet ¢ tat ca cac nghiém thirc nho hon 1%.
Nghiém thirc P90 mang lai khéi luong cao chiét cao nhét véi 3,15 gram sau khi dugc trich
tir 350 gram khéi luong mau ban dau.
3.2. Két qua dinh tinh cac hop chit tw nhién trong cao chiét
Phan tich dinh tinh cho thay ca 2 loai cao chiét déu c6 thanh phan cac hop chét giong
nhau bao gom phenolic va tanin, flavonoid, coumarin, alkaloid, terpenoid.
3.3. Két qua khang véi vi sinh vt gdy bénh ciia cao chiét
Bang 3. Kha nang khang vi sinh vét thir nghiém & cao chiét nong d6 10 mg/mL
DPuong kinh vong vo khuan (mm)
A. V.
hydrophila | parahaemolyticus
P70 7,670,579 | 10,0+0,0° |10,67+0,57" | 12,33+0,57? 12,67+0,57° 12,0+0,0%
P90 i 4,33+0,57" | 8,0+0,0¢ 6,0+1,0° 7,67+0,57¢ 5,33+0,57¢f 10,0+0,0°
Nugccat) 0 0 0 0 0
v trung
Ghi chu: chit cdi khdc nhau di kém cdc két qud trong cling mat cét thé hi¢n su khac biét & d tin cdy
95% qua kiéem dinh Tukey
Nhan xét: Sau 24 gio, tit ca nghiém thirc cao chiét tir cdy Lim xet déu c6 kha ning
khéng cac dong vi sinh vat thir nghiém 1a E. coli, S. aureus, D. dadantii, A. hydrophila, V.
parahaemolyticus va C. albicans. O cao chiét P70, hiéu qua wc ché V. parahaemolyticus, A.
hydrophila va C. albicans t6t hon so v6i E. coli, S. aureus va D. dadantii. O cao chiét P90,
hiéu qua trc ché C. albicans 14 tot nhat so v6i cac vi sinh vat thir nghiém khac. Cac nghiém
thirc c6 ndng d6 dung moi 70% déu cho thay kha ning khang khuan t6t hon so véi dung
moi ¢6 ndng d6 90%. Nhu vy, ly trich dung méi bang ethanol 70% mang lai kha ning trc
ché vi sinh vat tot hon gap 1,5 1an so v&i dung mdi ethanol 90%.
3.4. Két qua phan tich GC-MS
Cao chiét thd cua vo than cay Lim xet duoc pha lodng trong methanol va phan tich
GC-MS véi nong d6 0,1 ppm va methanol lam mau d6i ching (mau blank), két qua sic ky
d6 duoc trinh bay ¢ hinh 1.

Cao

chiét E. coli S. aureus | D. dadantii C. albicans

183



TAP CHi Y DU'Q'C HOC CAN THO - SO 73/2024

(1,000,000, n

1.504 E

b |

NERERE | B : ¢
B i i

OH E i

“2&% A Jbt : JL_I I H - L A _,,ﬂ : A A - ’L

Hinh 1. Sic ky dd GC-MS cua cao chiét vo than cay Lim xet

Tir két qua phan tich GC-MS (Hinh 1), so sanh véi thu vién ph, loai trir cc chét c6
trong dung mai, tham khao hoat tinh sinh hoc cua cac chat da dugc cua cac tac gia truge
day tim ra va cong bo. Viéc xdc dinh cac hop chat hoa hoc thyc vat dua vao di¢n tich dinh
(peak), thoi gian Iuu va trong luong phan t kém cdng thirc phan tu. Phan tich GC-MS ve
cao chiét ethanol cua vo than cdy Lim Xet da cho thay su ton tai cia 5 hgp chat ¢ hoat tinh
sinh hoc duoc trinh bay ¢ Bang 4.
Bang 4. Thanh phan cac hop chét c6 hoat tinh sinh hoc tir cao chiét P70

S6 | Thoi . £ Cong thac | Khéi luong phan o
. Tén hop chat g , L gp Hoat tinh sinh hoc
TT | gian luu phén tir tu (g/mol)
. Khéng khuan, khan
1 | 6,376 |1-Phenylpropane-1,2-diol | CoH1,0, 152,19 g xauan, khang
oxy hoa [6]
Methyl  4,6-dimethyl-3- Khang khuan, khan
2 | 6461 |tV Y27 6 1oH1NOs 225,198 nang 9
nitro salicylate virus [7]
Benzoic acid, methyl ester Khén 0X hoa,
3 | 7,361 y CsHs02 136,15 ang  Oxy
(CAS) methyl benzoate khéang khuan [8]
Phosphonoacetic acid, Khang khuan, khan
4 | 9,301 | 19SPhono CoHsOsP 140,03 -nang g
dan xuat caa 3aTMS virus [9]
Hexadecanoic acid Khang vi sinh vat,
5 18,33 "I Ci17H340- 270,5 khang oxy hoj,
methyl ester - .
khang viém [10]
a
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Hinh 2. Phd d6 mass cua cac hop chit c6 hoat tinh sinh hoc tir cao chiét P70

a) Hop chat 1-phenylpropane-1,2-diol; b) Hop chdt methyl 4,6-dimethyl-3-nitro salicylate; c) Hop
chat benzoic acid, methyl ester (CAS) methyl benzoate; d) Hop chat phosphonoacetic acid, dan
Xuat cua 3TMS; e) Hop chat hexadecanoic acid, methyl ester

Nhan xét: Nam hop chat trong cao chiét P70 c6 mit ¢ thoi gian luu 14 6,376; 6,461;
7,361; 9,301; 18,33 cho thay sy hién dién lan luot cua 1-phenylpropane-1,2-diol; methyl
4,6-dimethyl-3-nitro salicylate; benzoic acid, methyl ester (CAS) methyl benzoate;
phosphonoacetic acid, dan xuat cia 3TMS; hexadecanoic acid, methyl ester. Dya trén cac
nghién ctu da duoc cdng bé, cac hop chat nay déu thé hién hoat tinh sinh hoc nhu: khang
khuan, khang nam, chéng oxy hod, khang viém va nhiing hoat tinh tiém nang khéc.

IV. BAN LUAN

Cao chiét tir vo than cdy Lim xet co phé khang khuan rong, doi khang voi ca vi
khuan Gram duong, vi khuan Gram 4m va nam Candida. Diéu ndy mé ra mot tiém nang tim
kiém nguon khang sinh thay thé. Két qua khang khuan cua cao chiét P70 tot hon so véi cao
chiét P90 1a do mdi loai dung méi va nong do dung méi khac nhau ciing s& mang lai cac
hop chét tu nhién ciling khac nhau, tir d6 kha niang khang khuan ciing khac nhau. Cung véi
d0, cac hop chét ty nhién khac nhau s& ¢ sy twong tic v6i nhau khi & trong cing loai cao
chiét, d6 duoc goi 1a sy twong tac cong hop, mang lai kha ning khang khuan t6t hon [4].

O cac phan doan dung mdi khac nhau c6 thé ¢6 mat ciia nhitng hop chat khéac nhau.
Theo hiéu biét cua tAc gia thi dy 1a nghién ctru dau tién vé cao chiét ethanol tir vo than cua
cay Lim xet. Phan tich GC-MS ciing gop phan ciing ¢d sy hiéu blet vé c4c chat ¢ kha nang
khang khuan trong cay Lim xet. Nhiéu nghién ciru da xac nhan rang methyl benzoate c6 doc
tinh dang ké khi khur trung ddi vai nhiéu loai con tring gay hai va bao quan sau thu hoach.
Ngoai ra, methyl benzoate con c6 hiéu qua kiém soat mudi cao, c6 kha niang phan hiy sinh
hoc va than thién vai méi truong [11].

Hexadecanoic acid, methyl ester (methyl palmitate) Ia mot ester methyl cua acid
béo. N6 ¢o vai tro nhu mot chit chuyén héa thir cap. Co ché hoat dong khang khuan cua
methyl palmitate 12 1am hong thanh va mang té bao vi khuan. Methyl palmitate hién dién
trong cay Cirsium arvense ciing dugc béo cao la ¢6 tiém ning lam thudc chdng vi tring,
thudc trir sdu va thude diét tuyen trung. Bac ha (Mentha spicata) chira methyl palmitate
31,51% va dugc bao cao la cd tiém nang chdng oxy héa [12].

V. KET LUAN

Cao chiét P70 c6 kha ning khang khuan tét hon so vai cao chiét P90. Kha ning
khéng khuan cua cao chiét P70 ddi véi V. parahaemolyticus, A. hydrophila va C. albicans
hiéu qua cao hon so v6i E. coli, S. aureus va D. dadantii. Xac dinh cac hop chit bang phan
tich GC-MS cao chiét P70 xac dinh dugc su c6 mat cua 5 hop chét ndi bat co hoat tinh sinh
hoc gém: 1-phenylpropane-1,2-diol; methyl 4,6-dimethyl-3-nitro salicylate; benzoic acid,
methyl ester (CAS) methyl benzoate; phosphonoacetic acid, din xuit cta 3TMS;
hexadecanoic acid, methyl ester.
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