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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)3,3H20. 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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l .MdDAU 

Phirc chit ciia nguy6n td dit hiem vdi cac 
aminoaxit da dugc nghien ciiu tir lau. Tuy nhien, 
hien nay chung van dang dugc nhieu nha hda hgc 
tren the gidi quan tam chu y bdi ngay cang tim ra 
dugc nhuTig irng dung mdi trong nhieu ITnh vuc khac 
nhau: sinh hgc, ndng nghiep, y dugc, ...[4-8]. Trong 
bai bao nay chiing tdi thdng bao ket qua tdng hgp va 
tham dd boat ti'nh sinh hgc phirc chat ciia Tecbi vdi 
axit L-aspartic. 

2. THU'C NGHIEM. 

2.L Tong hgp phirc chat 

Phuc chat dugc diiu chi bing each hda tan 
hidroxit dat hiem mdi sinh trong dung dich axit L-
aspartic (H2ASP) theo ty le mol Tb(OH)3:H2Asp = 
1:3 d nhiet do 60-65 °C trong 6 gid [3]. Phuang trinh 
phan ling xay ra: 

Tb(OH)3 + 3H2Asp-Tb(HAsp)3+ SHjO 
Tinh the phirc dugc rira bang etanol va lam khd 

trong binh hiit am. Phii"c chat hiit am va de chay rira 
trong khdng khi, tan tdt trong nudc, kem tan trong 
cac dung mdi hilu co nhu metanol, etanol,.... 

2.2. Xac dinh thanh phan ciia phirc chat 

Ham lugng Tecbi dugc xac djnh bing each nung 
mdt lugng xac dinh phirc chit d nhiet do 900 °C 

trong 2 gid, d nhiet do nay phirc chat bi phan huy va 
chuyen ve dang oxit Tb203. Hoa tan oxit nay bang 
HCI loang rdi chuan do ion Tb̂ "̂ , bang dung dich 
DTPA, chi thi asenazo(lll), dung djch dem cd pH =̂  4,2. 

Ham lugng nito va cacbon xac djnh tren may 
phan tich da nguyen td Truspec CNS Leco(My). 

2.3. Xac dinh cau triic cua phuc chat 

- Phuang phap phan tich nhiet: Gian dd phan 
tich nhiet dugc ghi tren may DTG-60H Shimadzu, 
vdi tdc do nang nhiet la 10 °C/phut trong mdi trudng 
khdng khi, khoang nhiet do tir 30 T din 900 °C. 

- Phuong phap pho hip thu hdng ngoai: Pho hip 
thu hdng ngoai ciia axit L-aspartic va phiic chit 
dugc ghi tren may Man^a IR 760 Spectrometer ESP 
NIcinet (My) trong vimg tin sd tir 400^4000 cm'', cac 
mau dugc trdn deu, nghien nhd va ep vien vdi KBr. 

2.4. Tham do hoat tinh sinh hoc cua phuc chit 

Khao sat anh hudng ciia phirc chat 
Tb(HAsp)3.3H20 den su nay mam va phat triln mim 
ciia hat lac. 

_ Phuang phdp thi nghiem: Chgn 6 miu hat lac, 
mdi mau 50 hat kich thudc tuong doi ddng deu (khdi 
lugng 0,61±0,01 g). Ngam cac mau hat trong nudc cit 
thdi gian la 4 gid, sau do vdt ra ngam them 3 gid vao 
cac dung dich phirc chat cd ndng do ia 30, 60, 120, 
180 va 240 ppm (nong do tinh theo ion kim loai)' 
MIU so sanh van ngam trong nudc cit. Thi tich cac 
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dung dich phirc chit va nudc cit dem ngam la 150 ml. 
Ngam dii thdi gian sau dd vdt ra va ii hat trong cdc 500 
ml, dugc Idt dudi va day tren bang giay lgc, de trong tu 
im d 30 °C. Cac dung dich ngam dugc thu hdide 
ngam mim lai iin sau. Hang ngay ngam mam hat bing 
cac dung dich phiic va nuoc cit Iheo thir tu cac mau, ngay 
ngam 3 iin, moi lan 30 phut. Sau khi mam hat phat trien 
dugc sd ngay tuoi nhit dinh, chiing tdi tien hanh xac 
dinh ty le nay mim cua hat, do do dai than va re ciia 
tirng mam trong cac mau thi nghiem. Cac thi nghiem 
dugc lap lai 7 lan. 

3. KET QUA VA THAO LUAN 

Ket qua phan tich thanh phan % cac nguyen td 
(Tb, C, N) trong phirc chat dugc trinh bay d bang 1. 

Bdng I • Ket qua phan tich thanh phan (%) cac 
nguyen td (Ln, C, N) ciia phuc chat 

Le Him Thiing va cdng sir 

Ket qua bang 1 cho thiy, ham lugng Tb, C, N 
xac dinh bing thirc nghiem so vdi ly thuyet (tinh 
theo cdng thiic gia thilt) khac nhau khdng nhieu, 
chung tdi cho rang cdng thiic gia thiet cua phirc chat 
la hgp ly. 0 cdng thiic gia thilt ciia phiic chat, s6 
phan tir nudc xac dinh bing thuc nghiem theo phuang 
phap phan tich nhiet d phan sau. 

- Gian dd nhiet va ket qua phan tich gian dd nhiet 
CLia phiic chit dugc trinh bay d hinh 1 va bang 2. 

Cong thuc 
gia thiet 

Tb 

C 

N 

Tb(Hasp)3.3H20 

Ly thuylt 

26,08 

23,66 

6,89 

Thirc nghiem 

26,25 

24,01 

7,14 Hinh 1: Gian dd phan tich nhiet ciia phiic chat 
Tb(HAsp)3.3H2b 

Bdng 2: Ket qua phan tich gian do nhiet cua phirc chat 

Phu-c chSt 

Tb(HAsp)j.3H20 

Hieu ung thu nhiet 

t°(pic) 

178,46 
247,50 
388,09 

Do giam khoi 
lugng, % 

LT 

8,871 
21,682 
21,682 

TN 

8,667 

21,476 
20,392 

Hieu ung toa nhiet 

t° (pic) 

509,38 

Do giam khoi 
lugng, % 

LT 

21,682 
30,022 

TN 

-

21,112 

28,353 

Du doan c4u 
tOr tach ra 
hoac phan 

huy 

3H2O 

1 HAsp 
IHWsp 
IHAsp 

Dir doan 
san 

pham 
cuoi 
ciing 

Tb,0, 

(-) Khong xdc djnh; LT: li thuyet; TN: thuc nghiem. 

Tii gian dd phan tich nhiet ciia phiic chat (hinh 
1) nhanthay: 

- Gian do phan ti'ch nhiet ciia cac phiic chat cd 
dang gidng nhau, chirng td chiing cd cau true tuong 
tu nhau. 

- Phiic chit cd ba hieu iing thu nhiet va mdt hieu 
irng tda nhiet. Khi ti'nh toan do giam khdi lugng tren 
dudng TGA, thay rang: phirc chat cd xap xi 3 phan 
tii nudc tach ra d hieu irng thu nhiet thii nhat, nhiet 

do tach 3 phan hi nudc kha cao la 178,46 "C cho 
phep gia thilt la cac phan tii nudc cd thi di vao 
trong ciu phdi tri [2]. Cac hieu irng tda nhiet va thu 
nhiet cdn lai iing vdi qua trinh chay va phan buy iin 
lugt cac thanh phan ciia phiic chit, san phim cudi 
cimg la oxit dit hilm. 

Phd hdng ngoai va kit qua nghien ciin phd hdng 
ngoai ciia axit L-aspartic va phiic chit dugc trinh 
bay tren hinh 2, 3 va bang 3. 
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Bdng 3: Cac tan sd hap thu dac trung (cm*') ciia axit L-aspartic va phiic chat 

Hop chat 

axit L-aspartic 

Tb(HAsp)3.3H20 

v""" 

-
3479,64 

v""' 

3029,91 

3008,50 

v^°° 
1655,21 

1637,66 

vl~°°' 

1422,47 

1391,98 

A v ™ 

232,74 

245,68 

f 

M 
f' 

i 
1 m 

IWS IKO IDOD 

[IU:S«OdDgO!«.DZ»1I 

Scn lZ 

Hinh 2: Phd hap thu hdng ngoai ciia axit L-aspartic Hinh 3- Phd hap thu hdngngoai ciia Tb(HAsp)3.3H20 

Trong pho hdng ngoai ciia axit L-aspartic, dai 
hip thy d tin sd 3029,91 cm"' quy cho dao ddng hda 
trj ciia nhdm A'//,, dai hap thu d 1655,21 cm' va 
1422,47 cm'' dac trung cho dao ddng hda tri bat ddi 
xiing va ddi xiing ciia nhdm COO' [3]. 

Cd the nhan thay phd hap thu hdng ngoai phirc 
chat ciia Tb^* vol axit L-aspartic la khac vdi phd ciia 
phdi tir tu do ve hinh dang ciing nhu vi tri ciia cac 
dai hap thu dac trung. Dieu nay cho biet sir tao phirc 
da xay ra giira ion Tb^'' vdi axit L-aspartic. Khi so 
sanh phd hdng ngoai ciia phirc chat vdi phd cua axit 
L-aspartic d trang thai t;r do, nhan thay dai hap thu d 
1655,21 cm'' va 1422,47 cm'' dac trung cho dao 
ddng hda tri bat ddi xiing va ddi xiing ciia nhdm 

COO' (V^j°° ) tren phd cCia axit L-aspartic tu do 
bi dich chuyen tuong ung vl vung tin sd thap hon 
1637,66 cm*' va 1391,98 cm"' tren phd ciia phirc chat. 
Diiu nay chimg td nhdm cacboxyl cCia axit L-aspartic 
da phdi tri vdi ion Tb''* Su chenh lech 

AV^_j ciia phiic chat Ion hgn so vdi ciia axit 
L-aspartic tu do, chiing td axit L-aspartic da lien 
kit vdi Tb^*qua nguyen tii oxi cua nhdm 
cacboxyl. Dai dao ddng hda trj (v^'^-) ciia 
nhdm A'//j tren phd cua axit L-aspartic d 3029,91 

cm"' b | dich chuyen ve viing tan sd thap hon 
3008,50 cm"' tren phd cua phicc chat, chirng td 
axit L-aspartic cung da lien ket vdi ion Tb''"*̂  qua 
nguyen tii nito ciia nhdm amin. Ngo.ii ra tren phd 
ciia phiic chat cdn xuat hien dai hap thu d tan sd 
3479,64 cm" dac trung cho dao ddng hda tri ciia 
nhdm OH" cua nudc, dieu nay chiing td trong 
thanh phan cCia phii"c cd chiia nudc va hoan 
toan phii hgp vdi ket qua nghien ciru phiic chat 
bang phuang phap phan tich nhiet d tren. 

Khao sat anh hudng cua phiic chat 
Tb(HAsp)3.3H20 den su nay mam va phat trien mam 
cua hat lac 

Anh hirdng ciia ndng do phuc chdt den su ndy mdm 
cita liat lgc 

Sau khi ii hat dugc mdt ngay, dem sd hat nay 
mam tir dd tinh ty le nay mam ciia hat. Ket qua dugc 
trinh bay d bang 4. 

Ket qua d bang 4 cho thay, phiic chit cd tac 
dung lie ehe sir nay mam cua hat lac, su lic chi lam 
giam ty le nay mam cua hat lac. Su ire chi ro ret d 
ndng do 120 ppm va tang theo ndng do. 

Anh hcang ciia ndng do phuc chdt din suphat triin 
mdm ciia hat lac 
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Khi mim hat phat trien dugc 4 ngay tudi, chimg Kit qua dugc trinh bay d bang 5. 
tdi tien hanh do chieu cao ciia than va do dai ciia re. 

Bdng 4: Anh hudng ciia ndng do phiic Tb(HAsp)3.3H20 din su nay mim ciia hat lac 

Mau 

Nong do phuc chat, ppm 

Ty le nay mam, % 

N (so lan lap lai) 

1 

0(H,O) 

90,00 

2 

30 

86,12 

3 

60 

82,05 

7 

4 

120 

74,15 

5 

180 

68,06 

6 

240 

62,00 

Bang 5: Anh hudng ciia ndng do phiic chat Tb(HAsp)3.3H20 din su phat trien mam ciia hat lac 

Miiu 

Thai gian, ngay 

dj., cm 

d^ ,cm 

A T , % 

AR, % 

n 

1 

0 (H2O) 

2 

30 

3 

60 

4 

120 

5 

180 

6 

240 

4 

1,66 

3,91 

100 

100 

1,55 

3,64 

93,37 

93,09 

1,49 

3,15 

89,76 

80,56 

1,23 

1,93 

74,09 

49,36 

1,11 

1,76 

66,87 

45,01 

1,07 

1,52 

64,46 

38,87 

7 

d, : la do dai trnng binh ciia than mim lac; d„ : la do dai trung binh cua rl mim lac; Af. \h % do dai than s 
vdi doi chiing; A :̂ la % dp dai rl so vdi doi chimg. 

Tir ket qua bang 5 cho thiy phirc chit cd tac 
dung lie chi sir phat triln mim ciia hat lac, Sir 
lie chi lam giam chilu cao ciia mam va do dai 
ciia re. Sir lic ehe rd ret d ndng dg 120 ppm va tang 
theo ndng do. 

- Tham dd su anh hudng cua ndng do phuc chit 
den mdt sd chi tieu sinh hda cd trong mam ciia hat lac. 

Xac djnh mgt sd chi tieu sinh hda: protein theo 
phuang phap Lowry, hoat do proteaza theo phuong 
phap Anson cai tiln, hoat do lipaza theo tai lieu [1], 

Ket qua phan tich ham lugng protein, hoat dg 
proteaza va lipaza trong mam hat lac khi tac ddng 
phirc chit Tb(HAsp)3.3H20 dugc trinh bay d bang 6. 

Ket qua d bang 6 cho thiy, trong khoang ndng 
do khao sat tir 30 ppm din 240 ppm, phiic chit cd 
tac dung lam tang ham lugng protein, hoat dg 
proteaza va lipaza trong mim hat lac. Ham lugng 
protein, boat do proteaza va lipaza tang theo ndng dg 
cua phiic 

Bdng 6: Anh hudng ciia ndng do phiic chit Tb(HAsp)3.3H20 din ham luong protein, 
hoat do proteaza va lipaza trong mim hat lac 

Nong do 
phuc chat, 

ppm 

0 

30 

60 

120 

180 

240 

Ham lugng 
protein, % 

24,68 

25,22 

25,97 

26,45 

27,00 

27,89 

Ty le % so 
vai doi 
chung 

100 

102,19 

105,22 

107,17 

109,40 

113,00 

Don vi hoat 
dp proteaza, 

mg/ml 

0,472 

0,482 

0,491 

0,505 

0,512 

0,527 

Ty le % so 
vai d6i 
chirng 

100 

102,11 

104,02 

106,99 

108,47 

111,65 

Don vi hoat 
do lipaza, 

mg/ml 

0,745 

0,749 

0,747 

0,812 

0,831 

0,849 

Ty le % so 
vdi doi 
chung 

100 

100,53 

100,26 

108,99 

111,54 

113,95 

700 



TCHH, T. 52(6), 2014 

4. K E T LUAN 

Da tdng hgp dugc phiic ran ciia Tb "̂̂  vdi axit 
L-aspartic. B i n g phuong phap phan tich nguyen td, 
phan tich nhiet va phd hap thu hdng ngoai, cho th iy 
phiic ran cd thanh phin la Tb(HAsp)3.3H20. Mdi phan 
tii axit L-aspartic ch i lm 2 v | tri phdi tri trong phiic 
chit, lien k i t vdi ion T b ^ qua nguyen tii oxi cua nhdm 
cacboxyl va qua nguyen tii ni ta ciia nhdm amin. 

Da chi ra dugc phOrc c h i t Tb(HAsp)3.3H20 cd 
tac dung lic c h i su nay m i m , phat trien m i m cua hat 
lac. Trong khoang ndng dd khao sat tir 30 ppm d i n 
240 ppm, sir lie ehe ro ret d ndng dd 120 ppm va 
tang theo ndng do. Phiic chat cd tac dung lam tang 
ham lugng protein, hoat do proteaza va lipaza trong 
mam hat lac. Ham lugng protein, boat do proteaza 
va lipaza tang theo ndng dd cua phiic. 
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