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PHU'C CHAT Nd(111) VOI MQT SO AMINOAXIT
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SUMMARY

SYNTHESIS, STUDY ON THE STRUCTRAL AND BIOLOGICAL
ACTIVITY OF COMPLEXES Nd(I11) WITH SOME AMINO ACIDS

Complexes of L - aspartic acid (L-Asp), DL - valine acid (DL-Val) and L - serine
acid (L-Ser) with neodymium(l11) was synthesised in pH = 4 - 5. The coordination
of the complexes were determined by chemical analysis, thermogravimetric
analysis and IR methods. The result show that in the complexes, ligands were
behaved as bidentate ligands, bonding to Nd(II1) via N and O donor atoms. The
antimicrobial, antifungal of the ligands and their complexes have also been
investigated. The result show that the biological activity of the complexes was
higher than that of the free ligands.

Keywords: Ligand, complexe, L - aspartic acid, DL - valine acid and L - serine
acid and neodymium(11l)

1. MO PAU nguyén to dat hiém cho hiéu qua cao
Phirc chat ctia nguyén té dat hiém véi hon so voi céac loai phan vo co, hitu
cac aminoaxit dugc quan tam nghién co truyén théng vi chiing c6 dic tinh:

ctru khong chi bdi kha néng tao phue dé hap thy, bén & khoang pH rong,
da dang, phong phil ma con boi hoat khong bi cac vi khuan pha hiy trong

tinh sinh hoc va kha ning Gng dung thi gian dai, c6 thé loai dugc cac tac
cua chung [1, 2, 4]. Hoat tinh sinh nhan gay ddc hai cho con nguoi, gia
hoc cua cac phtic chat cua cic nguyén suc va moi truong nhu cac ion kim
t6 dat hiém néi chung va véi cac phbi loai ning, ion NO3. Phic hdn hop
tur aminoaxit néi riéng da dugc nghién clia nhiéu amino axit voi cac nguyén
ciu tir rat lau [8, 9]. Trong ndng t6 dat hiém bon cho cdy trong da lam
nghiép, phan bon c6 thanh phan phuc tang d6 mau md cia dat, 1am ting san
vong cua cac kim loai chuyén tiép va luong cay trong. Mat khac, ching bd
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sung cac nguyén td can thiét cho cay
ma cac nguyén td ndy trong dat cang
ngdy cang nghéo di do qua trinh
phophat hoa, sunfat hoa, tréi rira. Phurc
chét cua cac nguyén to dat hiém voi
cac amino axit van tiép tuc dugc
nghién ctru nham dua ra ung dung
trong nong nghiép va y hoc [3, 5, 7].
Mot s6 nudc di st dung phuc chit
dang vong cang cua cac kim loai
chuyén tiép va nguyén t6 dit hiém
vao nganh trong trot, nhim 1am ting
ning suit mua mang, chdng bénh
vang 14, rung qua xanh. Tiép nbi cac
thanh tyu d6, trong cbng trinh nay
dua ra qui trinh tong hop, nghién cau
CAu tao cac phuc chat cua Nd(I11) voi
mot sé amino axit va nghién ctu kha
nang khang khuan, khang niam cua
chang.

2. THUC NGHIEM

2.1. Hoa chat

Céc hda chat duogc sir dung trong tong
hop déu la cac hda chat tinh khiét
gom: neodim (l11) clorua caa Trung
Quadc, axit L - aspatic, axit DL - valin
hay axit L - serin cua buc.

2.2. Ky thuat thuc nghiém

Pho hap thy hong ngoai (IR) ciia cac
chat dugc ghi trén may quang phd
FR/IR 08101 cua hang Shimadzu
trong khoang tir 4000 - 400 cm™ va
phé khéi lwong (MS) dugc ghi trén
may Varian MS 320 3Q - lon Trap
theo phuong phép ESI tai Phong céu
trac, Vién Hoa hoc, Vién Han lam
Khoa hoc va Cong ngh¢ Viét Nam.
Gian do phan tich nhiét duoc ghi trén
may may phan tich nhiét Labsys
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TG/DSC SETARAM cua Phap, toc
do gia nhiét: 10°C/phGt trong moi
truong khong khi tai Khoa Hoa hoc,
Truong Pai hoc Khoa hoc Tu nhién,
Pai hoc Qudc gia Ha Noi.

Kha ning khang khuan, khang nim
ciia phdi tir va phirc chat duoc tién
hanh trong phong thi nghiém cua
Vién bao vé thuc vat, Vién Khoa hoc
Nong nghi¢p Viét Nam.

2.3. Tong céc phirc chat Nd(Asp)s,
Nd(Val)s, Nd(Ser);

Hoa tan hoan toan 6 mmol phdi tir
(axit L - aspatic (L - Asp) (0,798 g),
axit DL - valin (DL - Val) (0,702 g)
hay axit L - serin (L-Ser) (0,63 g))
trong 30 ml nudc cét roi d6 tir tir vao
2 mmol NdCl; 0,1 M (0,2 ml) da
dugc diéu chinh méi truong bang HCI
loding (pH = 4 - 5). Vira db, via
khudy déu hdn hop trén may khudy tir
& nhiét do 60 - 70°C cho t6i khi thay
xuat hién vang trén bé mit thi ngimg
dun. Dé ngudi & diéu kién nhiét do
phong. Khi d6, quan sat dung dich
thiy xuat hién két tia mau tim nhat.
Loc rira két tia bang axeton. Lam kho
chat ran thu duoc trong binh hit am
dén khoi luong khong do6i dé tién
hanh nghién ctru phtic chat voi hiéu
suat tong hop dat khoang 70 %.

3. KET QUA VA THAO LUAN

3.1. Két qua phén tich ham lwong
neodim trong phirc chit bang
chuin dé complexon

Can mot khéi lwong nhat dinh nam
trong khoang 0,03 - 0,05 gam Ccéc
phtc chat da duoc 1am kho dén khéi
luong khong ddi trong binh hat am.



Nung cic phtc chat nay va chuyén
hét vé dang dung dich. Sau do, tién
hanh chuan do dé xac dinh ham luong
neodim trong mdi phuc chit bang
phuong phap chuan d6 Complexon.
Két qua phan tich ham lugng neodim
trong phtic chat cho thdy ham luong
neodim trong cac phtrc chét giita thuc
nghiém va 1y thuyét co sy sai khac
khong nhiéu. Két qua nay cho phép
dua ra két luan so bo vé cong thuc gia

dinh coa cac phac chat Ia
NdC1,H15N3012.8H,0,
NdC15H30N306.9H20 va

NdCgyH15N309.8H,0. Cong thirc cua
cac phirc chit tong hop duogc sé duge
khiang dinh thém thong qua céc

phuong phap phan tich vat ly hién dai
khac.

Hinh 1: Gidn do TGA ciia phire chat
Nd(Asp)s

3.2. Két qua nghién citu gian do
phan tich nhiét cia cac phirc chat
Hinh anh gian d6 TGA cua phic chét
Nd(111) axit L - aspatic dugc 1iy lam
dai dién va dua ra trén Hinh 1. Két
quéa phan tich gian d6 TGA cua cac
phirc chit duge dua ra trén Bang 1.

Bdng 1: Két qud phan tich gian do TGA cia cdc phirc chat

..o | Khoiluong | D¢ giam khoi Dy | D¢ giam khéi ,
Ky h,lcu mol phan tir luong (%) doan luong (%) Du do? "
phtc , , G L, - san pham
chit cua phire Ly Thyc cau tor Ly | Thyuc cubi
chat thuyét te tachra | thuyét | té
Nd(Asp)s 684 21,05 | 20,69 | 8H,0O | 77,89 | 80,36 | Nd.,Os
Nd(Val)s 654 24,77 | 2390 | 9H,O | 74,31 | 73,45 | Nd,0;
Nd(Ser); 600 24,00 | 20,66 | 8H,O | 7355 | 72,70 | Nd,Os

Két qua dua ra trén Bang 1 cho thay,
& nhiét do dudi 100°C khong co su
sut giam vé khdi lwong. Piéu nay
ching to cac phirc chét tong hop dugc
khong chira nuée am ¢ diéu kién ghi
phd. Trén gian dd TGA ciia cac phuc
chét, ¢6 sy mat nudce hidrat & nhiét do
trén 140°C. Trén gian d6 TGA cia
cac phtc chit Nd(Asp)s ¢ nhiét do
187,57 va 268,22°C, thay mat lan luot
1a 20,69 % vé khdi luong tmg voi su
mét 8 phan tor H,O. Su sut giam khoi
luong do nudc trong cac phirc chat
con lai dugc ligt ké trong Bang 1.
Ngoai ra, sy sut giam khéi lugng &

129

nhi¢t d§ cao hon dugc gidi thich do
su chdy cta cac phdi tir trong cau noi
ciia phtrc chit. San phdm cudi cung
duoc du doan la oxit Nd,Os. Két qua
so sanh vé sy mat khéi luong ctia ham
luong Nd,O3 gitra thyc té va 1y thuyét
khong c6 sy khac nhau nhiéu 1a bang
chung cho thiy cong thirc phan tir gia
dinh ctia cac phuc chat dua ra la
ding.
3.3. Két qud nghién civu phé IR ciia
cdc phoi tir va phikc chit

Phé hap thu hong ngoai cua
axit L - Aspatic va phic chat twong
ung dugc dua ra trén Hinh 2 va 3.



Mot s6 dai hap thu dic trung trong duoc chi ra trén Bang 2.

phd IR cua cac phdi tir va phic chat
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Hinh 2: Pho IR cua phoi tu L - Asp
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Hinh 3: Phé IR ciia phirc chdt Nd(Asp)s
Bdng 2: Mét s6 dai hdp thu dic trung trén phé IR cia cdc phdi tir
va phirc chdt twong vmg, v (cm™)

L - Asp - 3140 2933 207 1537 1414 123
Nd(Asp)s | 3357 3194 2865 329 1653 1382 271
DL - Val - 3130 2890 240 1518 1422 96
Nd(Val); | 3423 3171 2850 321 1613 1365 248

L - Ser - 2942 2770 172 1506 1433 73
Nd(Ser); | 3437 3109 2710 399 1635 1335 300

Sy xudt hién dai hap thu dic trung
cho dao dong hoéa tri cuia nhom OH"
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lan lugt & 3357; 3423; 3437 cm™
trong 3 phirc chat Nd(Asp)s, Nd(Val)s




va Nd(Ser)s la do su ¢6 mat cua H,O.
Su thay d6i vé s6 song cua dao dong
hoa tri bit dbi xtmg va dao dong hoa
trj d6i xtng ctia nhom NH trong phéi
tir va cac phuc chét 1a bang ching cho
théy phéi tri dugc thyc hién qua
nguyén tir N. Trén phd IR cta phdi tir
L - Asp, dai dao dong hoa tri bat ddi
xtng ctia nhom NH xudt hién & 3140
cm™ nhung trong phirc chat dai dao
dong hoa tri bat ddi xting nay lai bi
dich chuyén vé sd song 16n hon &
3194 cm™. Su chénh léch vé& s song
gitra AVaNSIjS trong cac phirc chat
Nd(Asp)s, Nd(Val); va Nd(Ser)s lan
lugt 1a 329, 321 va 399 cm™ 16n hon
trong phdi tir L - Asp, DL - Val va L -
Ser lan lugt 1a 207, 240 va 172 em™.
Pay la bang chimg cho thay lién két
gitra nito voi Nd* trong cac phuc
chét la kha bén.

Bén canh @0, su dich chuyén vé $6
song 16n hon cia dai dao dong hoa tri
bat dbi xtmg va s song nho hon cia
dao dong hoa tri dbi xung cua nhoém
COO'. Trong phd phdi tir L - Asp, dai
dao dong hoa tri bat dbi xtmg xuat
hién & 1537 cm™ va chuyén dich vé
s6 song cao hon trong phd IR cua
phttc chat twong tng. Bén canh do6
con thiy sy giam vé sd séng dic
trung cho dao dong hoa tri cia nhém
COO’ khi chuyén tir phdi tir tw do vao
phirc chit (tir 1414 cm™ trong phéi tir
L - Asp xudng 1382 cm™ trong phtrc
chat Nd(Asp)s). Pay 1a nhimg bang
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chung cho thay sy hinh thanh lién két
gitta Nd** véi oxi ctia nhom COO'.

~ A XAy COO™
Su chénh léch vé so song (Av, . )

giita trong phtrc chat Nd(Asp)s (123
cm™) 16n hon phéi tir L - Asp (271
cm™) cho thdy lién két giira oxi voi
Nd** trong phirc chat Nd(Asp)s 1a kha
bén. Pdi v6i 2 phic chit con lai va
phéi tir twong tng ciing co sy thay dbi
tvong ty nhu phdi tr L - Asp va
phirc chat Nd(Asp)s (Bang 2). Nhu
vy, c6 thé nhan thay lién két gitra
Nd** véi cac phdi tir duoc thyuc hién
qua nguyén t&r O cua nhom COO’ va
N nhom NH.

3.4. Két qua thir hoat tinh khang
khuin, khang nim ciia cic phdi tir
va phitc chét

Hai dong khuin va nim duoc lua
chon 1a nam Phizoctonia sp. va vi
khuan Xanhthomonas campestris, day
1a cac dong nam va khuan giy bénh
chét cay con, thdi ré va bénh dém la
trén rau xanh. Cac phdi tir va phic
chat str dung dé thir hoat tinh sinh hoc
déu duoc pha lodng trong nudc cit
v6i néng d6 1 % va mau ddi chimg
dugc sir dung nuée cat. Toc do phat
trién cua tan nam va duong kinh
khuan lac phét trién & cac phdi tir va
phtrc chat sau 3, 4, 5 ngay sau khi ciy
bang cach do duong kinh (mm) tan nam
va khuan lac. Hiéu luc (rc ché cua cac
phéi tir va phuc chit d6i véi cac dong
khuan va ndm dem thu dwoc chi ra
trén Bang 3.



Bang 3: Hi¢u luc wc ché nam Rhizoctonia sp. va vi khuan Xanhthomonas

campestris
Hiéu luc (%) sau ... ngay
Tén méu 3 4 5
Nam | Vikhuin | Nam | Vikhuin | Nam | Vikhuin
L - Asp 10,2 48,6 7,9 471 3,5 34,7
Nd(Asp); | 12,1 49,7 9,7 52,3 8,8 52,9
DL - Val 7,0 21,4 6,7 3,9 44 3,6
Nd(Val)s 7,0 43,6 9,0 50,3 48 52,3
L - Ser 10,8 32,1 11,3 31,6 55 20,4
Nd(Ser)s 9,6 30,7 10,5 38,1 8,5 31,1
Doi chimg 0,0 0,0 0,0 0,0 0,0 0,0

Két qua nghién ctru dugc chi ra trén
Bang 3 cho thiy tit ca cac phdi tir va
phirc chat dem thir déu c6 kha ning
rc ché su phat trién cua vi khuin
Xanhthomonas campestris trong diéu
kién nuoi céy nhan tao trén moi
truong PSA. Hiéu luc uc ché da phﬁn
la ting khi chuyén tir phdi tir vao
phtic chat. Hiéu qua tc ché sau 5
ngdy nudi cdy cia cic phdi tir déu
nho hon rat nhiéu so véi cac phiic
chat twong tmg. Hiéu qua tc ché vi
khuan phat trién cao nhat tai thoi
diém sau nudi ciy 1a 5 ngdy nudi cy.
Hiéu luc tc ché vi khuan cia miu
phéi tir L-Asp ciing tuong ddi cao sau
3, 4 ngay theo ddi nhung lai gidm kha
manh khi sang dén ngay theo di thir
5. Pbi voi phirc chat Nd(Asp)s hiéu
luc e ché su phat trién cta vi khuan
tuong ddi cao va cao nhit sau 5 ngay
theo ddi (52,9 %). Hiéu luc e ché
d6i véi vi khuén chi dat 3,6 % d6i voi
mau DL - Val. Tuy nhién, khi phdi tir
nay tham gia tao phuc véi neodim
(IIT) thi hiéu lyc tc ché ting lén 14
lan. Hiéu luc e ché vi khuan dat
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50,3% db6i v6i mau phuc chat
Nd(Val);. Nhu viy, c6 thé thiy, ddi
v6i hai mau phuc chat Nd(Asp)s va
Nd(Val); cho phép m¢d ra hudng
nghién ciru tiép theo vé hoat tinh sinh
hoc ciing nhu Ung nghién cliru Gng
dung cua chung trong ndng nghié¢p.
IV. KET LUAN

Nhu vay, 03 phic chat caa Nd(l11)
véi cac phdi tir L - Asp, DL - Val va
L - Ser da duoc tong hop thanh cong.
Két qua nghién ciru cdu tao cac phiic
chat bang cac phuong phap hoa Iy
do
Complexon, phuong phap phan tich

nhu phuong phdp chuin
nhiét, phuong phap pho hap thu hong

ngoai da chi ra cong thirc phan tir cua

cac phuc chat la
NdC12H18N301,.8H,0,
NdC15H30N305.9H20 va

NdCoH1gN309.8H,0. Cac phdi tir
dong vai tro 1a phdi tir hai cang véi bo
nguyén tr cho 1a N va O. Két qua
nghién ctu kha ning khang khuan
khang niam cho thdy hoat tinh sinh
hoc cuia cac phirc chit cao hon phdi tir
va hiéu lyc trc ché cua phic Nd(Asp)s




va Nd(Val); dbi khuan
Xanhthomonas campestris cao nhit.

vol i
Két qua nay cung cap mot phan nho
d liéu cho viéc nghién ctru hoat tinh
sinh hoc cua cac phirc chat cua
neodim néi riéng va dat hiém noi
chung vé1 cdc aminoaxit.
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