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SUMMARY

SYNTHESIS, CHARACTERIAL AND ANTIBACTERIAL ACTIVITY THE
COMPLEX OF HOLMIUM WITH MIXED LIGAND GLYCINE AND
ASPARAGINE

The complex of holmium with mixture ligand glycine and asparagine was separated

from the ethanol solution. The structure of the complex have been studied by

elemental analysis method, IR spectra and thermal analysis method. The antibacterial

activity of complex was conducted on three strains of bacterial: Escherichia coli

(E.coli), Bacillus subtilis (Ba) and Seratia macescen (Sm) in different concentrations

from 20 + 60 ug/ml. The results of antibacterial activity test show that: The complex

stimulate the growth of bacterials in low concentrations and inhibit the growth of

bacterials in high concentrations.
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1. MO PAU

Phtic chit ctia cic nguyén t6 dat hiém
(NTPH) v61 cic a-amino axit dugc
nhiéu nha khoa hoc quan tam tir lau. O
linh vuc nay thuong la nghién ctru phan
ung cua kim loai vdi cac chit c6 hoat
tinh sinh hoc va diéu ché cac chat mai
c6 hoat tinh sinh hoc cao [1+7]. Tuy
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nhién, phtic chit cia NTPH vé6i hdn
hop cac amino axit van con it dugc
nghién ctru. Trong bai bao nay, chiung
t61 thong bao mot sd két qua tong hop,
nghién ctru va tham do kha nang khéng
khudn cta phtrc chat honmi v6i hdn hop
glyxin (Gly) va asparagin (Asn).

2. THUC NGHIEM



1. Tong hop phirc chat

Phirc chét dugc diéu ché dua trén phan
ung cua HoCl; véi glyxin (Gly) va
asparagin (Asn) trong moOi truong
pH=4. Hon hop phan tmg dugc dun hoi
luu trong 4 gid & 70+80°C, phuong
trinh phan irng xay ra:

Ho(H,0)xCl; + 3Gly + Asn

T Ho(Gly);AsnCls. xH,0
Khi hdn hop phan tng xuat hién vang
bé mat thi nging dun, dé ngudi, phirc
ran s& két tinh. Loc, rira phtic chat bang
axeton va bao quan trong binh hut 4m
[3]. Phirc tao thanh c6 mau héng nhat,
tan tot trong nudc, khong tan trong cac
dung moi hiru co nhu etanol, axeton...

2. Cac phuong phap nghién ciru phirc
chit

2.1. Xdc dinh thanh phéan ciia phirc
chit

e Ham lugng Ho (%) dugc xdc dinh
theo phuong phap chuin d6 complexon
v6i chit chudn DTPA, chi thi asenazo
(I11), dung dich dém pH=3,8.

e Ham luong N (%) dugc xac dinh theo
phuong phép Kendan.

e Ham lugng CI (%) dugc xac dinh theo
phuong phap Mohr voi chat chuan
AgNO; 0,01N, chi thi K,CrO4 5%.

2.2. Nghién civu phirc chit biang

phwong phdp phé hép thu héng ngoai
(IR)

Phd IR cua cac phdi tir va phirc cht
duoc ghi trén may Mangna IR 760
Spectrometer ESP Nicinet (My) trong
ving tan s 400+4000 cm™. Cac mau
duoc trdn, nghién nhd va ép vién voi
KBr.

2.3. Nghién ciru phirc chit bing
phwong phap phdn tich nhiét

Gian d6 phan tich nhiét cua phtrc chét
duoc ghi trén may Labsys Evo (Phap)
trong moéi truong khong khi trong
khoang nhiét d6 30+1000°C, téc do gia
nhiét 10°C/phut.

3. Thim do kha ning khang khuin
ciia phirc chit

Kha ning khang khuin cua phuc chit
duogc xac dinh bang phuong phap do do
duc cua té bao va phuong phap khuéch
tan trén dia thach .

3. KET QUA VA THAO LUAN

1. Phan tich ham lwgng (%) cac
nguyén té ciia phirc chat

Ham luong (%) cac t6
(Ho,N,CI) ctia phirc chat dugc trinh bay
o bang 1.

nguyén

Cong thue gia dinh %Ho

%N %Cl

LT

TN

LT TN LT TN

HO(Gly)3ASHC13.3H20

23,55

22,04

9,99 9,13 15,21 14,95

Bang 1. Ham lwong (%) cdc nguyén t6 ciia phirc chat
(LT: Ly thuyét, TN: Thuc nghiém)
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Cac két qua & bang 1 cho thdy: Ham
luong (%) cac nguyén td cta phirc chat

duoc xac dinh béng thuc nghi€ém tuong

dbi phu hop v6i cong thic gia dinh dua
ra. Trong cong thirc gia dinh ctia phtrc
chét, sb phan tir nudc dugc xac dinh
theo phuong phap phan tich nhiét &
phan sau.

2. Két qua nghién cttu phirc chit
biang phwong phap phé hap thu hong
ngoai (IR)

Két qua chup phd IR cua cac phdi tir va
phirc chat duoc trinh bay & bang 2 va
hinh 1-+3.

Bdng 2. Céc s6 séng hdp thu ddc trung (em™) ciia cde phéi tir va phire chat

4000 3500 3000 2500 2000 1500 1000

Hinh 1. Pho IR cua glyxin

Hinh 2. Phé IR cia asparagin
Hinh 3. Phé IR ciia
Ho(Gly);AsnCl3.3H,0

Hop chét VO yNH3+ BEEES ¥ 00~ y£00-
Asparagin - 3119,64 2933,86 1645,66 1432,48
Glyxin - 3102,27 293425 1574,57 1397,82
Phirc chat 3530,86 3150,25 2975,88 1679,12 1484,30
(-) Khéng xdc dinh So sanh phd IR cia phirc chat (Hinh 3)
* : T v6i phé IR cua glyxin (Hinh 1) va
r asparagin (Hinh 2) & trang thai tu do
” N;[w }5\ - M cho thiy: Dii hép thu & (3‘119,64 va
- /J/ \ , : ’“\“\fh\f fwﬂ ﬁ }M 1 293_13,86v cm™); (3102,27 \:a 29?4,25
. W/ \ \\\ # I “1 ‘f W \/ \ cm) dac trung cho dao dong hoda tri

bat d6i xung va dbi xting cua nhoém
NH;" cua asparagin va glyxin ty do da
dich chuyén vé ving sb séng cao hon
(3150,25 va 2975,88cm™) trén phd cua
phtrc chat. Diéu nay chimg to asparagin
va glyxin da phéi tri véi ion Ho’™ qua
nguyén tir nito cua nhom amin. Con dai
hip thu & (1645,66 va 1432,48 cm™);
(1574,57 va 1397,82

cho dao dong hoa tri bat dbi xting va

cm’™) dic trung

doi xung cua nhom cacboxyl cua




asparagin va glyxin cling da dich
chuyén vé& wving s6 song cao hon
(1679,12 va 148430 cm™). Pidu nay
chirng t6 asparagin va glyxin ciing phdi
tri voi Ho’" qua nguyén tor oxi cua
nhoém cacboxyl.

Ngoai ra, trén phd IR ctia phirc chat con
xuét hién dai hép thuy manh & vung )
song 3389,59 + 3530,86 cm’! dac trung
cho dao dong hoa tri cuia nhém OH"
v°") cia nuée. Pidu nay ching to
trong phirc chat c6 chira nudec.

3. Két qua nghién ctru phirc chit

bing phwong phap phan tich nhiét

Két qua phan tich gian d6 phén tich
nhiét ctua phic chit duoc trinh bay &
hinh 4 va bang 3.
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Hinh 4. Gidn dé phan tich nhiét cia
Ho(Gly);AsnCl3.3H,0

Bang 3. Két qua phan tich gian dé nhiét cia phirc chat

Phitc chit PO gamkidi | D
Nhiét 2 f Dy
do pic cau doan
|, Hi¢u tor \
cua . , san
hidu ung tach hém
L nhiét | LT (%) | TN (%) | ra phan
ung y cuoi
°C) hodc cung
phan
hay
3
Ho(Gly):AsnCL3H0 | 70 | mpy | 7,700 | 7,217 0o
nhit 2
292.4 - 18,71 Phan
461,48 - 29,586 | huy
Toa va
646.,4 i - 18,208 .
nhiét chay
735.,5 26,973 | 26,279 Ho,0;
(-) Khong xac dinh

Trén gian dd phan tich nhiét (duong
DTA) cta phirc chat co hai hiéu tng
thu nhiét ¢ 117,8°C va 292,4°C; ba hiéu
ung toéa nhiét & 461,48°C, 646,4°C va
737,5°C.

Khi tinh toan do giam khdi luong trén
duong TG thdy rang: ¢ hiéu ung thu

123

nhiét thtr nhat co x4p xi 3 phan tir H,0
tach ra trong phtrc chit. Nhiét do tach
nude & 117,8°C thudc khoang nhiét do
tach nude két tinh cua cac hop chat. Tir
d6 co thé két luan rang, cac phan tu
nudc cua phirc chat 1a nuée két tinh. O
hi€éu trng thu nhiét thir hai va cac hi¢u




img toéa nhiét tiép theo tUng voi qua
trinh phan huy va chdy cac thanh phin
cua phtrc chat. O nhiét d6 cao hon nhiét
do cua hi€u Ung toéa nhiét thi do gidm
khdi luong cia phic chat 1a khong
dang ké, gia thiét da c6 sy hinh thanh
san phim cudi cung (Ho,03) 1a phu
hop.

Nhiét d6 phan hiy cac thanh phan cia
phtrc chit thip, ching to phirc chét tong
hop duoc kém bén nhiét.

4. Thim do kha ning khang khuin
ciia phirc chét.

Két qua thir kha nang khang khuan cua
phirc chat duoc trinh bay & bang 4 va
hinh 5.

Bdng 4. Két qua thir hoat tinh khdng khudn ciia phirc chat

Escherichia coli Bacillus aureus Seratia macescen
(E.coli) (Ba) (Sm)
Phirc chat Nong | % so voi | Nong % SO s aa | %so
A ¥ o . +4. | Nong do e
do doi do vo1 doi (ug/ml) voi doi
(ug/ml) | chung | (ug/ml) | chung He chung
bC 100 bC 100 bC 100
20 119 20 114 20 125
30 144 30 141 30 140
HO(Gly)3ASHC13.3H20
40 103 40 124 40 117
50 97 50 94 50 93
60 82 60 86 60 85

Kha nang khang }{hufm cua phire
chat
155

135

[

115 «++@ -« E.coli

Ba
95

Sm

75

20 30

40
Noéng do (ng/ml)

50 60

Phén tram (%) so vai a6 cluimg

Hinh 5. Anh hwéng ciia phirc chat
Ho(Gly)3AsnCl3.3H,0 dén kha nang
sinh trudng ciia ba ching vi khudn
Két qua bang 4 va hinh 5 cho thay
trong khoang ndng do khao sat cua
phirc chit tir 2060 pg/ml: O nong dod
tr 20 dén 30 pg/ml, phirc chit kich
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thich su sinh truéng cua cac vi khuin
(ting 14+44% so voi dbi ching). O
ndng do tir 40 dén 60 pg/ml, phirc chit
{rc ché su sinh trudng cua cac vi khuén,
su (rc ché manh nhit & néng do 60
pg/ml (giam 14+18% so voi dbi
chung).

4. KET LUAN

1. Pa tong hop duoc phirc chat cia
honmi véi hdn hop phéi tir glyxin va
asparagin.

2. Bang phuong phap phan tich nguyén
t6, phuong phap phd IR, phuong phap
phan tich nhi¢t c6 thé két luan :

e Phirc chit c6 thanh phan la:
Ho(Gly);AsnCl;.3H,0




e Moi phan tir glyxin va asparagin
chiém hai vi tri phdi tri trong phtrc cht,
lién két v6i ion Ho®* qua nguyén tir nito
cua nhdm amin va qua nguyén tir oxi
ctia nhém cacboxyl.

e Phirc chit kém bén nhiét.

3. Trong khoang ndng d6 khao sat tir
20-60 pg/ml: O ndng d6 thap, phic
chit c6 kha niang kich thich su sinh
trudng cta ba ching vi khuan dem thu
va & noéng do cao thi trc ché.
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