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TONG HOP THAM DO HOAT TiNH SINH HOC PHUC CHAT CUA
EUROPI (1) VOI L-TRYPTOPHAN
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"Trieemg Pai hoc Khoa hoc Tw nhién - DHQOG Ha Ngi
“Trwong Dai hoc S pliam - Dai hoc Thai Nguyén

SUMMARY

The complex of of Europiuni with L-Tryptophan have been isolated in solid state. The
structure of the complex was determined by thermal decomposition und IR spectral methods
Biological activities of complex of Evropinni were sindied

1-MODAU

Viéc nghién ctiu phitc chit cua nguyén to
dit hiem (NTPH) véi cdc aminoaxit ¢é ¥ nghia
khoa hoc va thue tién {1, 2]. Hoat tinh sinh hec
cia phtc chit dat hiém véi cidc aminoaxit trén
cdc déi tugng khac nhau di duge chira ¢ [3 - 5).
Trong cong trinh ndy chiing t6i thong bio két
qua téng hop vi tham do hoat tinh sinh hoc clia
phic chit tao boi Eu(Ill) véi L-Tryptophan trén
mém théc gidng.

II - THUC NGHIEM

1. Téng hop phic chit

- Phite chat duoc diéu ché theo phan tng cla
Eu(NQ;), véi L-Tryptophan trong hén hop nude:
etanol 12 1:1 & nhiét do 60°C [2]. Bing phuong
phip phan tich nguyén t&, phan tich nhiét, pho
héng ngoai va do do dan dién (tién hinh tuong
tu nhu [6]) cho thdy phic chit thu duge dng véi
cong thite Hy[Eu(Trp),(NO,),].3H,0. Phifc chiit
tan t6t trong nuse, kém tan trong cdc dung moi
hitu co nhu etanol, axeton,...

Phuong trinh phan tng tao phic nhu duoc
trinh bay theo so d6 sau.

etanol
Eu(NO,):.(H,0) +3HTrp >
55-60°C
H;[Eu(Trp)s(NO;),].xH,0
(HTrp: L-Tryptophan)
Xic dinh thanh phan phite chat [0].

Hiam fuong europi duge xdc dinh biang cdch
mungmdt lugng xde dinh phite c¢hdt & nhiét do
900°C trong thai gian 1 gid, & nhiét 4o ndy phirc
chat bi phan huy v chuyén ve dang oxit Eu,0,.
[oa wan oxit ndy trong dung dich HNO; lodng
vii chuin do ion Eu™ bing dung dich DTPA chi
thi ascnazo I1L, pH = 4. Ham lugng nito xdc dinh
biang phuong phdp Kenzan, ham lugng NOy xdc
dinh bang phuong phdp do quang dua trén sy tao
miu cua ion nitrat véi axit phenoldisunfuric.
Ham lwong nude duge xdc dinh theo tai ligu {7).

Két quda & bing 1 cho thiy ham luong
europi, nito, ion nitrat vd nudc xdc dinh bing
thue nghiém khda phit hop voi ham lugngeac
nguyén t8, him luong nitrat va nudce theo coéng
thiic gia thiét.

2. Tham do hoat tinh sinh hoc cua phic chat

a) Khao sdt dnh hwong cua ham luong phic
chdt dén sw phat trién mdm cia hat théc
gfong
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Phuong phip thi nghiém: Chon méi miu
150 hat théc gidng (théc Khang dén) kich thuée
teong déi dong déu (khéi lugng 3,195 = 0,005
gam). Ngam mdi miu 24 gi¢ trong nuée sau dé
chuyén ching vao céc dia Petri dugc 16t dusi va
day trén bédng gify loc. Hang ngiy tudi miu
bang cdc dung dich phic chit c¢é nc“ing do: 15
ppm, 30 ppm, 60 ppm, 100 ppm va 150 ppm.
Miu so sdnh tudi bing nudc cit, thé tich cde

dung dich phiic chiit dem tuéi 12 100ml, ngay
twéi 3 1an, moéi lan 10 phit. Cic dung dich tuéi
duge thu héi dé tudi tai 1dn sau. Khi n,s_,am hat va
sau moi 1in tudi cdc miu duoc dit vao th am, 6n
nhiét & 30°C. Sau khi mam phat trién duoc s&
ngay tuéi nhit dinh, ching tadi tién hanh do
chiéu cao than, dé dii ré clia timg cay trong cic
mau thi nghiém. Két qua duge trinh bay & hinh
I va bing 2.

Bang 1: Ham lugng % cia europi, nitd, ion nitrat vi nude cha phic chit

Cong thic gia thiét Eu N NOy H,0O
LT TN LT TN LT TN LT TN
H;[Eu(Trp),(NO;);].3H,0
15,05 14,83 | 10,05 | 875 | 4,38 | 4,51 5,30 | 5,18
\-,
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Hinh 1: Anh hudng cia ham lugng phitc chit d€n mam cha hat thoc giong

Miu 1: H,O  Miu 2: 15 ppm

Mau 3: 30 ppm

Mau 4: 60 ppm  Méu 5: 100 ppm  Mdu 6: 150 ppm

Bdng 2: Két qua khéo sdt anh hudng ctia néng do phic H[Eu(Trp),(NO,),|.3H,0 dén su phit trién
mam hat théc giéng

hiéu cao trung binh mém, cm Ham lugng phic chit, ppm
Miu I—;?lrgclgggég % s6 hat %. 56 hat

<05 0,5-1 >1 <05 05-15 >1,5
1 0 10,0 76,7 13,3 0,0 46,6 534
2 15 6,6 76,8 16,6 0,0 40,0 60,0
3 30 0,0 83.4 16,6 0,0 83.4 16,6
4 60 0,0 90,0 10,0 70,0 30,0 0,0
5 100 0,0 90,0 10,0 93,4 6,6 0,0
6 150 0,0 93,4 6,6 100,0 0,0 0,0

S6 1an lap lai cde mau: 10 lan
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Tir két qua bang 2 cho thay phic
H;[Eu(Trp)y,(NO,),].3H,0 ¢6 tic dung kich thich
su phdt trién mam cta hat théc giong. Trong
khoing néng dé khao sit, & nong d6 15ppm su
kich thich 1am ting chiéu cao than, chiéu dai ré:
o néng d¢ 30ppm dén 150ppm lam tang chiéu
cao than, lam gidm chiéu dai ré. Tic dung kich
thich sy phat trién than mam tang theo néng do
cua phuc chat.

b) So sdanh anh huong cua phitc chdt, ion kim
logi va phdi ne dén sy phar trién mdm cia hat
théc giong

ba tién hanh nhu thi nghiém 2, miu nghién

citu duge ngam trong céc dung dich: dung dich
phittc Hy[Eu(Trp);(NO,),].3H,0 néng do 30ppm,
dung dich Eu(NO,); nong do 30ppm va dung
dich HTrp nong d6 90ppm. Thoi gian thi
nghiém la 3 ngay. Cic két qua dugc trinh bay &
hinh 2 va bang 3.

Tur két qua bang 3 cho thily cling nhu phirc
chat, ton kim loai va phoi tir déu ¢é tic dung
kich thich su phat trién mim cfia hat thée giéng.
Déi v6i phire chit su kich thich Iam ting chiéu
cao thin, lim giam chiéu dai ré, cdn ion kim
loai va phéi tir thi lam tang chiéu cao than, chiéu
dai ré. Tdc dung kich thich cla phic chat kém
hon ion kim loai va phéi tir.

Hinh 2: Anh hudng ctia phic, ph6i tir vi ion trung tAim dén hinh thii mim cla hat théc giéng

Mau 1: H,0 (d6i xting)

Mau 2: H;[Eu(Trp)y(NO,),].3H,0 30 ppm

Miu 3: Eu(NOQ;), 30 ppm
Mau 4: L-Tryptophan 90 ppm

Bdng 3: Két qua so sinh anh huéng ctia pitc Hy[Eu(Trp),(NO,);].3H,0, Eu(NO,); vd L-Tryptophan
dén su phat trién mam hat théc giong

Chiéu cao trung binh Do dai trung binh ré, em
mam, cm
Miu Dung dich nghién ciiu
% 6 hat % $0 hat

<0.,5 05-11] >1 <0,5 05-1,5] >1,5
1 H,0 10,0 767 | 133 00 466 | 534 |
2 | H,[Eu(Trp),(NOy),].3H,0 0.0 834 | 166] 00 834 | 16,6

{(30ppm}
3 Eu(NO,), (30ppm) 0,0 63,3 | 367 0,0 36,6 634
4 HTrp (50ppm) 0,0 56,6 434 0,0 20,0 30,0
S6 lan lap lai cic mau: 10 lan

3. Panh gia mot s6 yéu to sinh hoa

«) Khdo sdt dnh hwdng cua phicc chdr dén
protein, proteaza, a-amiluza ¢ mam cia hat
théc gidng

Tién hanh thi nghiém vdi miu cla hat théc
da chiu anh huéng ciia phitc chat H,[Eu(Trp),-

(NO,);].3H,0 & cdc néng d6 khdc nhau, thai
gian 3 ngay.

Can mbi méu thi nghiém 5 gam mim théc,
nghién trong ¢&i thuy tinh, thém vao 100ml
dung dich dém photphat (pH = 6,8), tron déu,
loc va li tdm 1dy phéin dung dich trong. Xac dinh
mot s6 y€u t§ sinh hod: protein, proteaza, o-
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amilaza. Ham lugng protein xdc dinh theo
phuong phip Lowry [8]. Hoat d6 proteaza xdc
dinh theo phuong phip Anson céi tién [&]. Hoat
dé a-amilaza xac dinh theo phuong phip Heikel
[8]. Mat dé quang dugc do trén may UV-VIS
201- Shimadzu. Cic két qua duge trinh biy ¢
bang 4.

Tir két qua bang 4 cho thay: Trong khoang
néng do khao sit, & khoang néng 46 15 ppm dén
30ppm tic dong cia phl’rc chat da lam giam ham
lugng protein, con & khoang néng do 60 ppm
dén 150 ppm lai lam ting ham luong protein cla

mém théc gidng. Hoat do proteaza va a-amilaza
tang theo nong do cua phie chat.

h) So sdanh dnh hrone cria phite chdt, ion kim
loai va phoi ut dén prorein, proteaza, o-
amilaza ¢ mdm hat thie gidng

Da tién hanh nhu thi nghiém 3.1 vé1 céc
miu nghién cttu dung dich phic chat

H,[Ew(Trp);-(NO;),].3H,0 néng dé 30 ppm va

dung dich HTrp nong dé 90 ppm, théi gian thi

nghiém 1a 3 ngay. Cic két qua duge trinh bay ¢

bang 5.

Bdng 4: Két qua khao sit anh huong cua phirc chat dén mét s6 y&u t6 sinh hod ¢ mam hat théc

gidng
Yéu 15 sinh hod H,O Nong d6 cta phic Hy[Eu(Trp)-«(NO;),].3H,0 (ppm)
15 30 60 100 150
Protein, mg/ml 0,135 0,080 0,095 0,500 0,158 0.170
Proteaza, pmol/ml 0,200 0,500 0,400 1,280 1,550 1,550
o-amilaza, pmol/ml 1,200 1,800 2,100 3,200 4,500 5,200
S6 1an 1ap lai cdc méu: 10 lan

Bdng 5: Két qua so sinh anh hudng cia phitc Hy[Eu(Trp),(NO;),].3H,0, Eu{NO,), va HTrp dén cic
y€u 13 sinh hod & mam hat théc giéng

Yéu t6 sinh hod H,0 P hg‘; ‘;}E)ﬁ;prr‘f“g E”ég(;é);p‘:ﬁ“g HTI",{’O‘;E‘;’;? d¢
Protein, mg/ml 0,135 0,005 0,180 0,100
Proteaza, pmol/ml 0,200 0,400 1,280 1,950
o- amilaza, pmol/ml 1,200 2,100 2,900 1,500

56 lan 1ap lai cdc miu: 10 lin

Tir két qua bang 5 cho thdy: phic chit va
phdi tir lam giam ham luwong protein, tic dung
nay cua phtc kém hon so véi phdéi tir, con ion
kim loai lam tang ham lugng protein.

Phirc chit, ion kim loai va phdéi tir déu lam
tang hoat d6 proteaza va a-amilaza. Tdc dung
lam tang hoat d¢ proteaza cta phie chit kém
hon so voi ion kim loai va phéi i, tdc dung lam
ting hoat do6 a-amilaza cua phic chét kém ion
kim loai, t6t hon phéi tur.
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111 - KET LUAN

1. Di téng hop duge phic chit cha Eu™ véi
L-Tryptophan, phitc chidt c¢6 thanh phin la
H,[Eu(Trp),{(NO,);].3H,0.

2. Di chi ra ion Eu’ vi phiic chit clia né véi
L- Tryptophan c6 tdc dung kich thich su phit
trién mdm cua hat théc. Trong khodng néng do
khio sdt ctia phidc chat {tlr 60 ppm dén 150 ppm)
su kich thich tang theo néng d¢. Mitc do kich




thich clia phice chit kém hon ion kim loai va
phéi tl. Su kich thich 1am ting chiéu cao than,
lam gidm chiéu dai cia &€ mam théc gidéng va
lam thay déi mét s6 yéu t& sinh hod: protein,
proteaza, ¢-amilaza.
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