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SUMMARY
SYNTHESIS STUDY AND APPROACH ON BIOACTIVITY OF THE MIXED
LIGAND COMPLEX OF EUROPIUM WITH L-GLUTAMIC ACID O-
PHENANTROLINE
The mixed ligand complex of europium with L-glutamic acid and o-phenanthroline
was synthesized in ethanol aqueous solution. The structure of the complex has been
recognized by the elemental analysis, IR spectra and thermal analysis methods. The
complex have the formula Eu(Glu)sPhenCl3.3H,0. The antibacterial activity of complex
was tested in vitro against three Gram-positiveamd, three Gram-negative bacterial and
one type of fungus. The results of antibacterial activity test shows that this complex
exhibit excellent antibacterial ability against Staphylococcus aureus, Bacillus subtilis,
Lactobacillus fermentum, Salmonea enterica, Escherichia coli and Candida albicans.

Keyword: mixed ligand complex, L-glutamic acid, o-phenanthroline, europium.

1. MO DAU

Hién nay, phirc chit cia cic nguyén to dat
hiém (NTPH) v6i cac aminoaxit dugc quan
tAm nghién ciru twong d6i rong 13i do ching co
hoat tinh sinh hoc [1, 2, 3,4, 5, 6, 7]. Tuy nhién
phtic chat hon hop tao nén gitta NTPH,
aminoaxit va phdi tir hitu co trung hoa con it
dugc nghién ctru, dac biét 1a hoat tinh sinh hoc
cua ching. Trong bai bao nay, chiing t6i trinh
bay mét sb két qua tong hop, nghién ciru va

tham do hoat tinh sinh hoc ctia phitc chat hon
hop Eu (III) axit L-glutamic, o-phenantrolin.

2. THUC NGHIEM

2.1. Tong hop phiic chit

Hoa tan axit L-glutamic (Glu) va o-
phenantrolin (phen) (theo ti 1¢ mol Glu : phen =
3 : 1) trong dung m6i nudc — etanol (1 : 1). Pun
hén hop dung dich cho dén khi trong sudt.
Thém tir ttr dung dich EuCl; trong etanol vao
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hén hop trén (theo ti 16 mol EuClz : Glu = 1: 3),
ding dung dich NaOH lodng diéu chinh pH
dén 6,5 dung hdi Iuu trong 6 gio. Co cach thay
hdn hop phan tmg dén khi xuat hién vang bé
mit. Dé ngudi céc tinh thé phurc s€ tach ra. Loc
rra phitc chit bang axeton, bao quan trong
binh hit am[8].

2.2. Cac phuong phap nghién ciru

- Ham luong (%) Eu trong phtrc chat
dugc xac dinh bang phuong phap chuin do
Complexon, dung dich chuan d6 DTPA, chi thi
asenazo (III) 0,1 %, dung dich dém co pH
=42.

- Ham lugng (%) C, N trong phrc chét duogc
x4c dinh bang phuwong phap khéi phd
plasma cao tin cam ung (ICPMS) trén
may phan tich nguyén té Truspec - CNS
Leco (MY).

- Phé hip thu hong ngoai ctia cac phdi tir
va phirc chat ghi trén may Mangna IR 760

Sepctrometer ESP Nicinet (M§). Cac mau
duoc tron déu, nghién nhd va ép vién voi KBr,
ghi phé trong ving tn s tir 400+ 4000 cm™.

- Gian d6 phan tich nhiét ctia phiic chét duoc
ghi trén may DTG — 60H Shimazu (Nhat). Téc
do nang nhiét cia mau 1a 10°C/phit, trong
khong khi, khoang nhiét do tir 30 - 800°C.

- Thr hoat tinh khang sinh cta cac phdi tir,
mudi ctia Eu va phurc chit dugc thuc hién tai
Vién Hoéa hoc — Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam, theo phuong phap
khuéch tan trén thach, méi truong Mucller -
Hinton v6i 7 ching khudn bd sung dung
dich vi sinh v4t kiém dinh ndng d6 5.10°
CFU/ml, 1 & 37°C.

3.KET QUA VA THAO LUAN

3.1. Két qua phén tich thanh phin phic
chit

Két qua phan tich thanh phan phtic chat dugc
chiradbang 1.

Bdng 1. Ham lwong (%) cdc nguyén t6 Eu, C, N ciia phirc chdt

) Eu
Cong thuc gia thiét

C N

LT

TN LT TN LT TN

Eu(Glu)sphenCl3.3H,0 16,27

16,21

34,72 | 34,05 | 7,50 6,98

LT: li thuyét; TN: thuc nghiém

Két qua & bang 1 cho thidy ham lugng
nguyén tb (Eu, C, N) theo thuc nghiém
kha pht hop véi két qua tinh theo cong
thirc gia thiét (i thuyét). Trong cong thirc
gia thiét ciia phic chat sé phan tir nudc

xac dinh bang phuong phap phan tich
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nhiét.

3.2. Nghién ciru phirc chit bing
phwong phap phan tich nhiét

Gian dd nhiét va két qua phan tich gian d6
nhiét ctia phirc chét chi ra ¢ hinh 1 va
bang 2.
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2.0 ‘ TS ”%_‘éé‘é"""'\‘_w“"‘"“\\ o _‘ 800.00
100.00 e “‘." 480.67C |
1.00 Welgh:VLc;s;w\""x\ Weight Loss - 600.00
-0.319mg e -1.926mg
I -6.289% TN -37.867%
| ~__
L. Weight Loss -1.558mg
2.00- [J 432 51c\ -30.642% 4 400.00
\
50.0f
\\ Weight Loss  -0.250mg
o) o dssBoe o~ o [AR18%
-3.00- DrtcA 4 200.00
/\ 482.24C
I //’ “"‘
.09 000 — 125.03c e e ] 0-00
0,00 ~30.00 - 20.00 “60.00 80.00
File Name Eu(glu)SphenClSlgg fmin [Temp Program]
Detector: & Temp Rate Hold Temp Hold Time
Acquisition Date  12/12/18 [C/min] [C] [ min ]
Sample Weight 5.085[mg] 10.00 800.0 [}
Hinhl. Gidn do phdn tich nhiét cua phirc chat
Bang 2. Ket qua phan tich gian do nhiét cua phirc chat
. o Do giam khbi Dy doan .
Nhiét Hiéu ) & . Du doan
o ] luong(%) cau tu tach . .
, P do pic ung ; . san pham
Phurc chat o o ra hoac R
(°C) nhiét LT TN o cuoi cling
phan huy
Thu
125,03 » 5,787 | 6,289 3H,0
nhiét
- 37,867
Eu(Glu)sphenCl;.3H,0 Toa - 30,642 chay va
482,24 | nhiét - 4916 phan huy e
: U3
80,003 | 79,714 | phuc chat

(-) Khong xac dinh ; LT: 1i thuyét; TN: thuc nghiém

Nghién ciru gian d6 nhiét ctia phirc chét,
cho thay trén duong DTA c6 mot higu

rng thu nhiét tai 125,03°C va mot hiéu
rng téa nhiét tai 482,24°C.

Qua tinh toan do giam khdi lwong phirc
chat trén duong TGA (hinh 1) cho thiy &
hiéu tng thu nhiét co6 xap xi ba phén tir
nudc tach ra. Nhiét do tach cac phan tu
nude thap va thudc khoang nhiét do tach
nude két tinh ciia cac hop chét, chimg to

nude c¢6 trong phirc chit 1a nude két tinh.

Tai hiéu Ung toa nhiét (482.24°C) mg véi
qué trinh chay va phan huy phirc chét.
Nhiét d6 phan huy thip, chimg to phic
chét kém bén nhiét.

O nhiét dd cao hon nhiét dd cua hiéu ung
toa nhiét, d6 giam khdi lugng cia phirc
chat khong dang ké, co thé ¢ day da co su
hin thanh ueropi oxit (Eu,03).

3.3. Nghién ctru phirc chat bang phwong
hflp thu hf“)ng

phap phd ngoai
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Hinh 2. Phé hap thu hong ngoai cia axit Hinh 3. Pho hap thu hong ngoai ciia
L-glutamic o-phenantrolin

Pho hdp thy hong ngoai cia axit L- cac dai hap thu dic trung trong cac phd
glutamic, o-phenantrolin va phirc chit hong ngoai dua theo tai liéu [8].
duogc chi ra ¢ cac hinh 2, 3, 4. Sy quy Kkét

Bdng 3. Cdc tan s6 hdp thu ddc trung (cm™) ciia axit L-glutamic,
o-phenantrolin va phec chat

Hop chit pOoH” y e A IR e B B i B A

Axit L-glutamic - 3074,20 | 2742,04 | 1512,60 | 1259,43 - -
o-phenantrolin - - - - - 1642,38 | 1584,01
Eu(Glu)sphenCl3.3H,0| 3524,14 | 2977,25 | 2891,81 | 1558,10 | 1309,61 | 1634,77 | 1609,58

(-) Khong xac dinh
Trong phd hdng ngoai cia axit L-glutamic, ciia nhom “NHa. Cac dai hap thu & cac
dai hdp thu & cac tin s6 307420 cm™; tan s6 1512,60 cm™ va 1259,43 cm™ quy
2742,04 cm™ quy két twrong g cho dao két 1an lugt cho dao dong hoa tri bat dbi

dong hoa tri bat dbi ximg va ddi xtng ximg va d6i xtng cia nhom COO'".
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Hinh 4. Pho hap thu hong ngoai ciia phikc
Trong pho hong ngoai cua o- 1én céc vung tan sO cao hon tuong ung

phenantrolin, cac dai hap thy & cac tan
s6 1642,38 cm™; 1584,01 cm™ quy két
lan lugt cho dao dong hoa tri cuia
C=CvaC=N.

So sanh phd hdong ngoai ctia phic chét
(hinh 4) véi phd hong ngoai cia axit L-
glutamic ¢ trang thai ty do (hinh 2) cho
thdy cac dai hdp thu 3074,20 cm™ va
2742,04 cm™ dic trung cho dao dong
hoa tri bat dbi ximg (v, ") va ddi ximng
(v.""™) ciia nhom NH3" trén phé axit L-
glutamic tu do dich chuyén vé céc
ving tan s twong tng 2977,25 cm™;
2891,81 cm™. Piéu nay chimng to axit L-
glutamic d3 phdi tri véi ion Eu®" qua
nhom amin. Cac dai hdp thu & 1512,60
cm'l; 1259,43 cm? dac trung cho dao dong
hoa tri bat dbi ximg (vS°° ) va ddi xing

as

(v€%°') cia nhém COO™ dich chuyén

1558,10 cm™ va 1309,61 cm™,

chung té axit L-glutamic ciling da
phdi tri v6i ion Eu®" qua nguyén tu
oxi ciia nhom cacboxyl.

Ngoai ra, trén phé cta phirc chit con
xuat hién dai hdp thu o tin sb
3524,24 cm™ dic trung cho dao dong
héa tri cia nhéom OH (v ) cua
nudc. Pidu nay ching to trong phuc
chit c6 chra nudc va hoan toan phu
hop v6i két qua nghién ctru phurc chat
bang phwong phéap phan tich nhiét ¢
phan trén.

So sanh phd hdng ngoai cua phirc chat
(hinh 4 ) voi hong ngoai cua o-
phenantrolin ¢ trang thai tu do (hinh 3)
cho thay cac dai hap thu & 1642,38 cm’
! dac trung cho dao dong hoa tri cua
C =C (v°°) va ¢ 158401 cm™ dic
trung cho dao dong hoa tri cia C =N
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(v®™N) trén phd o-phenantrolin tu do
dich chuyén vé cac ving tan sb tuong
tmg 1634,77 cm™ va 1609,58 cm™.
Diéu nay ching t6 o-phenantrolin da
phdi tri voi Eu®* qua hai nguyén tir
nito.

3.4. Thir hoat tinh khang khuén, khang
nim ciia cac phdi tir, mudi kim loai va

phiic chat

Két qua dem thir v6i 4 mau gdm: 2 miu

phéi tr (axit L-glutamic, o-
phenantrolin), 1 mau mudi kim loai
(EuCls) va 1 mau phtrc chit trén 3 dong
vi khudn gram (+); 3 dong vi khuén
gram (-) va 1 dong nim duoc chi ra &

bang 4.

Bang 4. Két qua thir hoat tinh khdng khudn, khang ndm ciia axit L-glutamic,

0-phenantrolin, mudi europi va phitc chat

Tén mau
. . Phtrc
, L-glutamic | EuCl; | o-phenantrolin .
Tén chung vi sinh vat kiém dinh chat
Gid trj ICso (g /ml)

Staphylococcus aureus >128 >128 6,67 23,48

% * Bacillus subtilis >128 >128 20,12 75,59
© Lactobacillus fermentum >128 >128 113,78 92,40
Salmonea enterica >128 >128 11,00 71,53

% —~ Escherichia coli >128 >128 17,19 20,37
O Pseudomonas aeruginosa >128 >128 96,43 >128

=

B Candida albicans >128 >128 20,40 101,88

* Tu cac gia tri ICso g/ ml trong bang 4
6 thé so bo nhan xét:

Hai dung dich axit L-glutamic va mudi
EuCl; c6 ndng d6 giy chét 50% (ICsp)
vuot qua néng do tht cuc dai nén co thé
coi 1a khong c6 kha ning khang khuan
va khang nam, o-phenantrolin c6 kha
nang khang duoc 7 ching khuin va nim
dem thtr.
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Phtrc chit ¢6 kha ning khang véi loai vi
khuan Staphylococcus aureus (ICsp =
23,48 19/ ml), Bacillus subtilis (ICsp =
75,59 1g/ml), Lactobacillus fermentum
(ICso = 92,40 1g/ml),
enterica(ICsp = 71,53

Salmonea

rg/ml),
Escherichia coli
(ICs0= 20,37 £/ ml) va Candida albicans



(ICso = 101,88 4g/ml). Kha nang khang
khuan ctia phtc chit ddi véi vi khuan
Lactobacillus fermentum tét hon so véi o-
phenantrolin, 5 loai vi khuédn va nidm con
lai thi yéu hon o-phenantrolin.

4. KET LUAN
Di téng hop dwge phic rin cua Eu* véi
axit
L-glutamic va o-phenantrolin.
Bing cic phuong phap: phéan tich nguyén
t5, phan tich nhiét va quang phd hép thu
hong ngoai c¢6 thé két luan:
¢ Phuc  chat c¢o
Eu(Glu)sphenCl;.3H,0.
+ Mbi phén tir axit L - glutamic chiém

thanh  phan

2 vi tri phéi tri trong phtrc chat, lién két voi
ion Eu®* qua nguyén tr nito cua nhom
amin (-NH,) va qua nguyén tu oxi cua cua
nhom cacboxyl (-COO’). Phan tir o-
phenantrolin ciing chiém 2 vi tri phdi tri
trong phirc chit, lién két véi Eu®* qua 2
nguyén tr nito cua di vong.

Két qua thir hoat tinh khéang khuéan, khang
nam cho thay phtrc chit c6 kha nang khang
duogc 6/7 ching khudn va nam dem thtr.
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