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Abstract

The complex of tecbium with L-aspartic acid was separated in solid form. The complex structure was studied by the
elementary-analysis, thermal analysis and infra-red absorption spectroscopy methods. Solid complex substance contains
the component Tb(HAsp);.3H,0. Biological activity of the complex was indicated At the concentration of from 30
ppm to 240 ppm, the complex has influence on the inhibit sprout and peanut development, inhibits are increased
according to the concentration. The complex has inhibiting capacity which seems to be better than that of central ion but

to be worse than that of ligand.
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1. MO PAU

Phirc chat cia nguyén té dat hiém véi cac
aminoaxil da dugc nghién ctu tir ldu. Tuy nhién,
hién nay ching van dang dugc nhiéu nha héa hoc
trén thé gidi quan tam chi y bi ngay cang tim ra
dugc nhitng irng dung mai trong nhieu linh vyc khac
nhau: sinh hoc, ndng nghiép, y duoc, ...[4-8]. Trong
bai bdo nay ching t6i théng bao két qua tong hgp va
tham dé hoat tinh sinh hoc phirc chit cua Tecbi v6i
axit L-aspartic.

2, THUC NGHIEM.
2.1. Téng hop phirc chit

Phirc chit dugc diéu ché bing cich hoa tan
hidroxit dét hiém mdi sinh trong dung dich axit L-
aspartic (H,Asp) theo ty 1€ mol Tb(OH);:H,Asp =
1:3 & nhiét dp 60-65 °C trong 6 gior (3]. Phuong trinh
phan img xay ra:

Tb(OH); + 3H,Asp — Tb(HAsp); + 3H,0

Tinh thé phuc dugc nra b.’mg elanol va lam khé
trong binh hit am. Phuc chét hit 4m va dé chay rua
trong khéng khi, tan 16t trong nuéce, kém tan trong
cac dung méi hiru co nhu metanol, etanol,....

2.2 Xdc dinh thanh phin cia phirc chit

Ham lugng Tecbi duge xécvdinh béng cach nung
mét lupng xdc dinh phirc chat & nhiét d6 900 °C

trong, 2 gld & nhiét dg ndy phirc chét bj phan huy va
chuyén vé dang oxit Tb,0;. Hod tan oxit ndy bing
HCI loang rdi chudn d6 ion Tb** , bing dung dich
DTPA, chi thi asenazo(I11), dung d|c|1 démcopH =42,
Ham lugng nito va cacbon xac dinh (rén may
phin tich da nguyén té Truspec CNS Leco(My).

2.3. Xac dinh cdu tric cia phirc chit

- Phuong phap phén tich nhiét: Gian do phan
tich nhiét dugc ghi trén may DTG-60H Shimadzu,
Vi téc d6 nang nhiét 14 10 °C/phit trong méi truomg
khéng khi, khodng nhiét do tir 30 °C dén 900 °C.

- Phuong phép phd hip thy héng ngoai: Phd hap
thy hdng ngoai cia axit L- -aspartic va phirc chat
duge ghi trén may Mangna IR 760 Spectrometer ESP
Nicinet (My) trong viing tin s8 tir 4004000 cm’, céc
mau dugc tron déu, nghién nho va ép vién véi KBr.

2.4. Thim dé boat tinh sinh hoc ciia phire chat

Khao sit anh huong cua phic chat
Tb(HAsp);.3H,0 dén sy nay mam va phat trién mam
cba hat lac.

Phiwong phdp thi nghiém: Chon 6 mau hal lac,
mdi mau 50 hat kich thuéc tuong déi dong déu (kh01
luongo 61+0,01 g). Ngam cac mau hat trong nudc cat
thoi gian 14 4 gio, sau d6 vot ra ngém thém 3 gid vao
céc dung dich phirc chit co ndng do la 30, 60, 120,
180 va 240 ppm (ndng dé tinh theo ion kim Ioal)
Mau so sénh van ngim trong nude cht. Thé tich cac
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dung dich phirc chét va nudc cit dem ngdm 12 150 ml.
Ngém du thoi gian sau d6 vt ra va o hat trong cde 500
ml, duge 16t duéi va day trén bing gidy loc, de trong ti
im o 30 °C. Céc dung dich ngam duoc thu hbi dé
ngam mam lai l4n sau. Hang ngay ngam mam hat béng
céc dung dich phire va nuée cat theo thir tyr cée mau, ngdy
ngim3 ]an mot lan 30 phul Sau khi mam hat phat trien
duge s6 ngay lu01 nhit dinh, chiing t3i tién hénh x4c
dinh ty le nay mam cua hat, do dd dai than va & cla
timg mam trong c4c miu thi nghiém. Cac thi nghi¢m
duoc 1p lai 7 lan,

3. KET QUA VA THAO LUAN

Két qua phén tich thanh phin % céc nguyén t6
(Tb, C, N) trong phiric chét dugc trinh bay ¢ bang 1.

Béng I Két qua phan tich thanh phén (%) céc
nguyén to (Ln, C, N) cia phire chat

Lé Hiru Thiéng va cong sw

Két qua bang | cho thiy, ham hrong b, C, N
x4c dinh bing thuc nghiém so v&i ly thuyét (tinh
theo céng thirc gia thiét) khac nhau khong nhidu,
chiing tdi cho ring cdng thire gia thiét ciia phire chat
12 hop ly. U cong thire Bid thiét cia phic chit, sé
phén tir nude xac dinh bang thyc nghi¢m theo phuong
phap phan tich nhiét & phan sau.

- Gian dd nhiét va két qua phin tich gian dd nhidt
ctia phirc chat duge trinh biy & hinh | va bang 2.
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Céngthic | Tb(Hasp); 3H,0
gid thiet Ly lhuyét Thuc nghiém |
Tb 26,08 26,25 i ol T rww v
v Fra
c 23,66 24,01 —
6,89 704 Hinh I: Gian d6 phan tich nhiét caa phirc cht
Tb(HAsp).3H,0
Béng 2: Két qua phan tich gian d nhiét cua phirc chit
Hiéu L’mgﬁth!f nhiét _ Hiéu trng toa nhiét ; Dt dodin c4u Dv fioén
Do giam khoi D¢ giam khoi tir tach ra san
Phirc chit € (pic) luong, % £ (pic) lugng, % hoic phan T:]%m
. i
LT | TN LT ™ hy ciing
178,46 | 8,871 | 8,667 - 3H,0
247,50 | 21,682 | 21,476 1 HAsp
Th(HAsp)s. IH0 388,09 | 21,682 | 20,392 1 HAsp
509,38 | 21,682 | 21,112 1 HAsp
. - 30,022 | 28,353 Tb,0,

(-) Khéng xac dinh; LT: li thuyét; TN: thyc nghigm.

Tir gian d& phén tich nhiét coa phic chat (hinh
1) nhan thy:

- Glan b phén tich nhiét cia cic phuc chit c6
dang gi6ng nhau, ching 16 ching ¢é cau tric tuong
tr nhau,

- Phirc chét ¢6 ba hidu umg thu nhiét va mét hiéu
(rng toa nhiét. Khi tinh toan 46 giam khéi lugng trén
dudmg TGA, thdy ring: phic chit c6 xdp xi 3 phan
tir nude tach ra & higu (g thu nhiét thir nhat, nhiét

do tach 3 phan ar nude kha cao 1a 178,46 °C cho
phép gla thiét 1a cac phin tr nuée co thé di vao
trong cau phéi tri [2]. Cac higu tng toa nhiét va thu
nhlct cdn lai ng véi qua trinh chay va phén huy Ian
lugt cc thanh phan cita phitc chat, san phim cubi
cdng 14 oxit dét hiém.

Phd hdng ngoai va két qua nghién ciru phé hong
ngoai cia axit L-aspartic va phic chat duge trinh
bay trén hinh 2, 3 va bang 3.
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Téng hop va tham do hoat tinh...

Bang 3: Cac tin s hép thu dic trung (cm™) cua axit L-aspartic va phirc chat

Hop chét yor v

VCOO' V:DO'

as

AV

as-s

axit L-aspartic - 3029,91

1655,21 1422,47 232,74

Tb(HAsp);.3H,0 3479,64 3008,50

1637,66 1391,98 245,68

X

Dt S0t 080) 4402 2017
sawp
Fadon, 100

Hinh 2: Phé hép thy hdng ngoai cia axit L-aspartic

Trong phd hong ngoai ca axit L-aspartic, dai
hép thy & tan s 3029,91 em quy cho dao ddng héa
i cla nhém NH,, dai hip thy & 165521 cm™ va
1422,47 em’ ' ddc trung cho dao dong héa trj bit ddi
ximg va abi ximg cia nhom COO' [3].

C6 thé nhan thdy phé hdp thy hong ngoai phuc
chét cia Tb* v6i axit L-aspartic 1a khic vdi pho cia
phéi tir tr do vé hinh dang cling nhu vj tri cia cac
dai hdp thy dic trung, Diéu nay cho biét sy tao phirc
da xdy ra giwa ion Tb* véi axit L- -aspartic. Khi so
sanh phé hong ngoai ctia phirc chit véi phé cua axit
L-aspartic & lrang thai tr do, nhan !hay dai hdp thy &
1655,21 cm™' va 1422,47 cm’ dac trung cho dao
dong hoa tri bat déi xung va déi xung cua nhom

CoO’ (V;_,00 ) trén phd cuia axit L-aspartic ty do
b dich cl1uyén tuong img vé viing tan s6 thip hon
1637,66 cm™" va 1391,98 cm’! trén phd cia phirc chét.
Diéu nay chimg 5 nhém cacboxyl cia axit L-aspartic

da phoi tri vgi ion Tb* Sy chénh léch
AvE® cia phitc chit 16n hon so véi ciia axit

L-aspartic tw do, chimg 6 axit L-aspartic da lién
két véi Tb*qua nguyén tir oxi cva nhém
cacboxyl. Dii dao déng héa tri (vM') coa
nhém vy, trén phd cua axit L-aspartic & 302991

Dole 2 OB 17 6 20
S 2

ek (00

Hinh 3+ Phd hip thy hdngngoai cua Tb(HAsp);.3H,0

cm™ bi dlch chuyén vé& ving tin sé thip hon
3008,50 cm™' trén phd cia phirc chat, ching o
axit L-aspartic ciing da lién két véi ion Tb* qua
nguyén tir nito cia nhoém amin. Ngoii ra Iren ph()
cba phirc chal con xuat hign dai hap thu & tén sb
3479,64 cm’ dic tung cho dao dgng héa tri cua
nhém OH cia nuédc, didu nay chirng t6 trong
thanh phin cia phuc c6 chira nudc va hoan
toan phit hgp vi két qua nghién ciu phic chit
bing phuang phap phan tich nhiét & trén.

Khao sit anh huéng cua phic chal
Tb(HAsp);.3H,0 dén sy nay mim va phat trién mém
cua hat lac

Anh hwong ciia nong dp phite chdr dén sie nay mém
cua hat lac

Sau khi u hat duge mot ngay, dém s hat nay
mim tir do tinh ty 1€ nay mam cba hat. Két qua duge
trinh bay & bang 4.

Két qua & bang 4 cho thay, phic chit c6 tac
dung trc ché sy nay mam cua hat lac, sy irc ché lam
giam ty 1¢ nay mam ciia hat lac. Sy irc ché r3 rét &
nong dé 120 ppm va tang theo nong do.

A'n_h Iuieong ctia néng dg phire chét dén sie phat trién
mam cua hat Ige
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Lé Hiru Thiéng va cong st

Khi mam hat phat trién dugc 4 ngay tudi, chiing Két qua dugc trinh bay & bang 5.

181 tién hanh do chidu cao cia than va 46 dai cua ré.

Bang 4. Anh hudng cua néng 46 phic Tb(HAsp);.3H,0 dén sy nay mam caa hat lac

Miu 1 2 3 ) 5 6
Néng do phirc cht, ppm | O(H,0) 30 60 120 180 240
Ty 1& ndy mam, % 90,00 | 86,12 | 82,05 74,15 68,06 | 62,00
N (s6 14n lap lai) 7

Bang S: Anh huéng cda néng 46 phire chat Th(HAsp);.3H,0 dén su phit trién mam cua hat lac

- 1 3 4 5 6

M 0 (H,0) 30 60 120 180 240

Thai gian, ngay 4
I cm 1,66 1,55 1,49 1,23 1,11 1,07
a) em 391 3,64 3,15 1,93 1,76 1,52
A, % 100 93,37 89,76 74,09 66,87 64,46
Ar, % 100 93,09 80,56 49,36 45,01 38,87

n 7

E : 1a dé dai trung binh cua thin mém lac; d_,,: 12 do dai trung binh ctia r& mam lac; Ar: 1 % dé dai than so

v6i dbi chimg; Ag: 1a % do dai ré so vai déi chimg.

Tir két qua bang 5 cho thdy phirc chit ¢6 tac
dung wc ché sy phat trién mam cua hat lac. Sy
uc che lam glam chiéu cao cia mim va do dai
cua re Sur (e ché 5 rét & ndng do 120 ppm va tang
theo nong do.

- Tham do sy anh hudng cioa nong 46 phirc chét
dén mot s8 chi tiéu smh héa c6 trong mam cua hat lac.

Xéc dinh mét s6 chi tiéu sinh héa: protein theo
phwong phip Lowry hoat dd proteaza theo phuong
phap Anson cai tién, hoat d lipaza theo tai ligu [1].

Két qua phan tich hz!m lugng protein, hoat d§
proleaza va lipaza trong mam hat lac khi tac dgng
phirc chét Tb(HAsp);.3H,0 du'qc trinh bay & bang 6.

Két qua & bang 6 cho thdy, trong khoéng nong
6 khao sat tir 30 ppm dén 240 ppm, phirc chét ¢o
tic dung lam ting ham qung protein, hoat d§
proteaza va lipaza trong mam hat lac. Him luong
protein, hoat d$ proteaza va lipaza tang theo ndng dé
cba phirc

Bang 6: Anh hudmg cua nong do phirc chat Tb(HAsp);. 3H10 dén ham luong protein,
hoat d¢ proteaza va lipaza trong mim hat lac

e [ [ e [t T o [ e
ppm protein, % chimg mg/ml chimg i‘ng/ml ’ chimg
0 24,68 100 0,472 100 0,745 100
30 25,22 102,19 0,482 102,11 0,749 100,53
60 25,97 105,22 0,491 104,02 0,747 100,26
120 26,45 107,17 0,505 106,99 0,812 108,99
180 27,00 109,40 0,512 108,47 0,831 111,54
240 27,89 113,00 0,527 111,65 0,849 &
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4. KET LUAN

Di téng hep duge phic rin cia Tb” véi axn
L-aspartic. Bing phuang phap phin tich nguyén 16,
phan tich nhiét va pho hép thu hdng ngoai, cho thiy

phirc réin ¢6 thanh phan 1a Tb(HAsp), 3H,0. Méi phan
r axit lfaspamc chiém 2 vj tri phéi tri trong phirc
chat, lién két v6i ion Tb™ qua nguyén o oxi ciia nhém
cacboxyl va qua nguyén ti nito cia nhém amin.

Da chi ra duoc phitc chét Th(HAsp).3H,0 cé
tac dung trc ché s nﬂy mém, phat trién mam cia hat
lac. Trong khoiang nong d0 khao sat tir 30 ppm dén
240 ppm, su (c ché 3 rét & nong d6 120 ppm va
tAng theo néng do. Phirc chit cé tac dung lam ting
ham luong protein, hoat d6 proteaza va lipaza trong
mam hat lac. Him lugng protein, hoat d proteaza
va lipaza ting theo ndng d¢ cla phirc.
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