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Linh vue ky thuét dwoc dé cap
Sang ché dé cap dén thanh phan va phuong phap bd sung dinh dudng bang cac

chit khoang vi lvong cho ché d6 an cta vat nudi & dang d& hép thu va c6 tinh kha dung

sinh hoc cao.

Tinh trang k§y thuit ciia sang ché

Su ¢6 mat cla cac kim loai cin thiét doi khi dugc goi 1 khoang vi lugng, véi
lugng du va ¢ dang c6 gié tri sinh hoc trong ché do an 1a can thiét dé duy tri strc khoe
cla vat nudi va gia cdm. Do c4c kim loai cin thiét nhu déng, sit, mangan, va kém thudng
thiéu hut trong cac nguyén liéu thirc in thong thuong, luong bd sung cua cac chit dinh
dudng nay thuong dugc thém vao thic an cta gia suc va gia cim. Nhidu phu gia thirc
an chin nudi thuong mai da duoc phat trién dé cung cp cic kim loai can thiét ¢ dang
d& hép thy v& mit sinh hoc. Béc gia tri sinh hoc cua céc, chét dinh dudng thuong duge
goi 1a “tinh kha dung sinh hoc”. Tinh kha dung sinh hoc cua céc kim loai can thiét phu
thudc vao cac tinh chét vét 1y va/hodc hoéa hoc cia dang chét ma kim loai ¢6 mit trong
ché @6 an. Tinh khé dung sinh hoc cua cac kim loai bd sung ting 14 ¢6 1gi vi n6 cho phép
viée st dung cac kim loai & ndng do thép trong ché d¢ in ma van dap ing nhu ciu dinh
dudng ctia vat nudi, trong khi gidm nhiing tac hai tiém tang cta céc kim loai ndy ¢ ndng
d06 cao ddi vé6i vat nudi va moi trudng.

Mot sé san phim thwong mai c6 sin chira cic nguyén t§ vi lugng cé tinh kha
dung sinh hoc cao hon ngudn kim loai v6 co twong tng. Tinh kha dung sinh hoc ting
1én 1a do su kiét hop cia kim loai véi phén ti hitu co, thuong dugc goi 1a phéi tr. Su
két hop hay lién két nay dan dén 1am ting viéc hp thu sir dung cac kim loai ¢6 loi & vt
nudi, tc 1a tdng tinh kha dung sinh hoc. Su ting tinh kha dung sinh hoc cuia cac nguyén
t6 thiét yét trong cdc san phdm nay 1a két qua cua viée ting do hoa tan, do dn dinh trong
dudng rudt, tdng cudng sy hép thu trong tudn hoan va/hoic cai thién viée st dung trong
trao dbi chét.

Céc dang san phdm khéc nhau c6 chira cic nguyén t6 vi luong két hop véi phbi
tt hitu co duge ban sin. Dya va tinh chét cua phéi t¢ dugce st dung trong viéc san Xudt
céc san pham, chung c6 thé duoc phan thanh cdc nhém khac nhau. Trong mét loai san

phidm, amino axit duge sir dung nhu 14 cac phdi tir hinh thanh cac phtrc hop hoc chelat
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v6i kim loai. Cac vi du cta nhitng san phém nay dugc mo ta trong cac patent My 5O
3.941.818; 3.950.372; 4.067.994; 4.83.898 4.900.561; 4.948.594; 4,.956.188;
5.061.815; 5.278.329; 5.583.243; va 6.166.071. Nhém céac chét phu gia thirc &n thir hai
bao gdm céc mudi kim loai ctia axit cacboxylic chudi ngén chéng han nhu axit propionic
(xem patent My s65.591.878, 5.707.679, 5.795.615 va 5.846.581). Nhém céc chit phy
gianguyén t vi lugng thir ba dugc phén loai theo Cac quan chtrc kiém so4t thie an My
(The American Feed Control Officials) nhu proteinat kim loai va duge dinh nghia 1a
“san phim tao ra tir sy tao chelat cia mudi tan v&i amino axit va/hodc protein thiy phén
mdt phan”. Céc vi du ctia nhiing san phim nay dugc mod ta trong cac patent My sd
3.440.054, 3.463.858, 3.775.132, 3.969.540, 4.020.158, 4.076.803, 4.103.003,
4.172.072 va 5.698.724.

Nguoi dugc uy quyén chung cta don hién tai trong qua khir da tdng hop va sang
ché ra céc phtrc hop kim loai clia cc axit nhu la ngudn cac nguyén t6 can thiét c6 tinh
kha dung sinh hoc cao hon. Sau déy 1a cac vi du vé nhitng séng ché nay: Patent My sb
3.941.818; 3.950.372; 4.021.569; 4.039.681; va 4.067.994 cong bd véitile 1:1 cac phire
hop ctia anpha amino axit, t6t hon 12 DL-methionin véi cac kim loai chuyén tiép la kém,
crom, mangan va sat. Sy hinh thanh cac phie hop tuong tu véi L-methionin dugc cong
b trong patent My s 5.278.329. Patent My s6 4.900.651 va 4.948.594 cong b phirc
hop ddng ctia anpha amino axit chira cac nhom amino & tin cung. Phtrc hgp cuia dong,
mangan, kém va sit voi anpha axit cacboxylic hydroxyl béo dugc cong b trong patent
M 56 4.956.188 v 5.583.243. Patent My 56 4.670.269 va 4.678.854 cong b phirc hop
ctia cdban véi axit polyhydroxy cacboxylic ching han nhu axit glucoheptanoic. Phirc
hop ctia L-lysin amino axit véi cac nguyén t6 vi luong dugc cong bd trong patent M§
s 5.061.815. Hiéu qua cua céac hop chit dugc md ta trong cac sang ché nay di duoc
chirng minh tr cac dit li¢u dugc cung cAp trong mot sb cac bang sang ché va trong céc
cong bd khoa hoc va bao céo k¥ thudt.

Céc sang ché néu trén mo ta viée sir dung cac amino axit ty nhién hodc téng hop
tinh khiét. Theo patent My b 5.698.724, ngudi dugce Uy quyén don hién tai d& cong bb
su téng hop cua céc phirc hgp cac nguyén t§ cin thiét v6i cac amino axit ty nhién bing
qué trinh thity phén protein. Tir luc sang ché nay dugc cong bd, mot sd lwgng 16n cac
nguyén ctru thuc té da ching minh rang cac kim loai tir cac phirc hop nay ¢6 kha dyng

sinh hoc cao hon cac kim loai tlr cdc ngudn v6 co.
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Etylen diamin (EDA) dugc biét dén nhiéu trong linh vire hoa hoc va la khéi lién
két cho nhiéu hop chit va polyme. Day cling la phdi tir quan trong ddi véi sy tao phirc
kim loai. Nhu vy, n6 da dugc da bién d6i hoa hoc dé tao thanh mot trong nhitng chét
tao chelat tdt nhat va nbi tiéng nhét, EDTA (axit atylendiame tetraxetic). Viéc tim ra
phéi ttr tot ddi v6i su tao phirc hoa hoc clia kim loai 14 hoan toan khéc so voi viée tim ra
phdi tir tbt d6i v6i su chuyén phét dinh dudng cta kim loai cho cac vat nudi cho hiéu
qua ning sut vat nudi. C6 nhiéu nhan t6 quyét dinh liéu phdi tir ¢6 hiéu luc db6i vai viee
cung cip khoang chét cho vat nudi. Thong thuong khé c6 thé danh gia hidu qua cia phbi
tit kim loai duge cho tir khoang chét vo co 1a ngudn khoang dinh dudng song. Nhiéu
nhén t x4c dinh liéu nhitng ngudn kim loai vd co phit hop dé cung cép ngudn kha dung
sinh hoc ctia cac khoang vi lwong. Chit mang t6t d6i véi khoang vi lugng phai 1a phan
t&r hitu co cung cip dd tan & cac diéu kién sinh 1y, d6 6n dinh trong axit da day; né phai
c¢6 kha ning duoc hip thu nguyén ven qua thanh rudt, va n6 phai giai phéng khoang vi
lugng vao trong co thé vt nudi dé sir dung, chir khong phai 1a bai tiét no.

Su ting 1én vé hiéu suét hay hiéu quéa cia khoang vi lugng hitu co phai dugc xéc
dinh bang nhimng nghién ciru lwa chon cén than dé chic chin ring ngudi ta dang xac
dinh dap ung hiéu sut so v6i dap tmg khodng chét. Thong thudng cin ¢6 so sanh ham
lugng ctia kim loai twong tw so véi ddi chimg v6 co. Yéu cau sy hdp thu nguyén ven
phirc hop kim loai - phdi tir dwgc coi 1a khoang vi luong hitu co. Néu sy phén ly xay ra
trude khi hép thu, diéu nay s& khong mang lai ky vong nhiing khéc biét hiu suét so vé6i
cac khoang vo co.

Cung v6i tat ca didu nay trong y tudng, khoang vi lugng hitu co hiéu qué phai
duoc hoa tan va 6n dinh & cac didu kién sinh Iy va khoang chét phai duoc hép thu nguyén
ven. Cac phdi tir chung ma dugc sir dung trong linh vuc dinh dudng vit nudi 13 axit

propionic, cac amino axit, cac axit hydroxy, cac proteinat, v.v..

Ban chit ky thuit ciia sing ché
Theo d6, muc tiéu chinh cua sang ché 13 cung cép phdi ttr phan tir nhé tét hon
~cla cac kim loai déng, sét, kém va mangan & dang c6 thé hép thu cao, hoa tan & cac diéu
kién sinh 1y, dn dinh trong axit da day, dugc hip thu nguyén ven va c6 thé giai phong
khoéang cho vét nudi chir khong phai bai tiét chiing.
| Muc tidu khic ctia sang ché 14 cung cép cac phdi tir kim loai nhu trén & dang d&

xtt Iy va thuc hién, va dé st dung dé bo sung.
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Phuong phép va céch thirc dé thyc hién cdc muc tiéu trén cling nhu cac muc tiéu
khac s& trd nén rd rang tir mo ta chi ti€t cua sdng che.
Str dung cic phitc hgp kim loai etylen diamin, tot hon la dong, k&m, sat va

mangan & dang ¢ thé hip thu cao d6i véi dinh dudng vét nudi.

Mb ta vin tit cac hinh vé
Fig.1 thé hién dd thi ctia tinh thim té bao déi véi Cu-EDA.
Fig.2 thé hién dd thi cac két qua so sanh & gia cdm dbi véi Zn-EDA, ZnO va cat.

Fig.3 thé hién db thi so sanh c4c dit liéu & clru theo vi du 9 va 16.

M3 ta chi tiét sang ché

Pidu quan trong cin luu y 14 cac phdi tir ban hitu co theo séng ché 1a etylen
diamin don, khong phai 1 axit diamin tetraaxetic (ETDA) hay cdc phan tir [6n hon khdc.
Diédu nay quan trong vi c4c phén ttr nhd hon c6 nghia la s6 lugng it hon va ting kha ning
hép thu thanh cdng vdi ti 1€ cao qua dudng rudt va tiéu hoa vao trong he¢ théng sinh hoc
cua vat nudi, chir khong phai chi don gian 13 théng qua hé théng bai tiét ra ngoai. Tét
nhién, néu dién ra sau do, didu nay chi don gian 1a lang phi ma khéng c¢6 bat ky loi ich
dinh dudng nao ddi voi vat nudi.

Theo nhu hidu biét cta tac gid, EDA khong duoc st dung nhu 13 phéi tir phan
phéi céc kim loai mic di né dugc biét dén nhidu nhu 13 tic nhan tao phirc kim loai. Cé
mdt sb wu diém so véi cac k§ thuat truée d6 dbi voi cac phdi tir kim loai hiru co. Kich
thudc nhéd cho phép ndng d6 kim loai cao hon so véi cic phdi tir khac. N6 1a phirc hop
bn dinh trong khi mot sé cac dang phdi tir hitu co khéc tao thanh 14 qua yéu ching han
nhu céc axit hydroxyl va cac axit mach thing. Etylen diamin khic phuc dugc nhiing van
d& nay. Rt kho dé du dodn chét nao s& 14 khoang vi lugng hitu co hitu ich. Pidu nay d&
dang @& biét dugc chit s& khong hoat dong do cac van dé vé do tan va d6 én dinh nhung
lidu phirc hop c6 thé duoc hip thu hay phai duoc x4c dinh thong qua cac thi nghiém. Do
kich thudc nhd, do hoa tan va su hép thu ctia n6 dap Ung tAt ca cac yéu cdu cho mot
phttc hop khoang vi lwong hitu co hidu qua. CAu tric chung ctia nhitng phtic hop 14 nhu
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Ton dbi 1ap sé& thay dbi thy thudc vao nguyén liéu kim loai dugc str dung trong
cong thirc. Vi dy, ZnCl; s& c6 céc ion d6i 1ap clorua va ZnSOs4 s& c6 gbc sulfat. Cac kim
loai t6t hon 1a Zn, Fe, Mn, Cu. Tuy thudc vao cac diéu kién téng hop ma phirc hop ¢o6
thé dugc lam tir cac amin ty do cling nhu cdc amin dugc proton héa. Nhitng ciu triic
nay thé hién amin dugc proton héa (IL, IV, va V) ciing s€ hoat dong. Ion d6i lap c6 thé
1a bat ky anion ma st dung dé can bang dién tich va cung cép phdi ti trung gian. Tuy
nhién, thich hop va tét nhét 13 clorua hodc anion bisulfat (trong amin nhu ciu trac V).
Thuat ngit “ion dbi 1ap” dugc st dung 6 day dé d& cap dén ca ion ddi lap v6i kim loai
va ion dbi 1ap v6i nito néu n6 duge proton hoa.

C6 thé st dung céc san phim trong dang chit mang tu do hodc cung v6i chét
mang khong doc. Nhiing chit mang thich hop bao gdm: canxi hydro phophat, canxi
cacbonat, silica, bd 15i ngd, nudc sira, xenluloza va cac SOi g5 khac va duong bot hodc
b4t ky hdn hop céc chat & trén. |

Trong cac vi du sau déy su didu ché va st dung bd sung dinh dudng, dugc minh
chirng dbi véi cac phdi tt EDA cia kém, ddng, st va mangan, va ching duoc so sanh

cung v6i cac ngudn vo co dé ching minh tinh kha dung sinh hoc d6i v6i céc phén tir
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nho.
Céc vi du dugc thuc thyc hién nhu 1a minh hoa va khong gi6i han. Trong khi chu

don chi stt dung EDA cung véi bén kim loai duge dé cap dén ¢ day, cac dang khéc cling

¢6 thé duoc thuc hién, ching han nhu 12 crom.

Vi du thye hién siang ché

Vidu l:
Kém EDA clorua
1,2 Diaminoetan dihydroclorua - k&m(II) clorua

Hoa tan EDA (100ml, 1,5mol) vao trong 1L nudc dI va dun néng dén 50°C. B&
sung axit hydrocloric (437,5ml, 5,25mol) vao dung dich va khudy trong vong 15 phut.
B sung kém oxit (50,3g, 1,5mol) vao mot phan va khudy trong vong 45 phut hodc dén
khi vAn hoa tan hét. Sau khi hoan thanh, sdy kho phan ng trong chan khong thu dugc
chét rén mau tring (khdi lugng thu dugc 1a 314g).

ICP:27% Zn

I'H NMR (D:0, 300 MHz) § 3,23 (bé rong s, 4H)

IR (KBr): 1598, 1574, 1493, 1444 cm’!

Phén tich phat hién: C, 9,79; H, 3,73; N, 11,13; Cl, 51,24.

Vidu 2:
Kém EDA clorua -
1,2 Diaminoetan dihydroclorua - k&m(II) clorua

Hoan tan EDA dihydroclorua (22g, 0,16mol) vao trong 200ml nudc dI va dun
néng dén 40°C. B4 sung kém clorua (23,6ml, 0,16mol) vao dung dich ma da duoc hoa
tan vao binh riéng biét. Dun nong dung dich trong 2 gio & 40°C va khuéy lién tuc. Sau
khi hoan thanh, siy kho phan tng trong chan khong thu dugc chit rén mau tring (khéi
luong thu duoc 1a 34g).

ICP:26% Zn

IH NMR (D0, 300 MHz) & 3,40 (bé rong s, 4H)

IR (KBr): 1581, 1486, 1465 cm’!

Phan tich phét hién: C, 8,97; H, 3,55; N, 10,21; Cl, 52,36.

Vi du 3:
Kém EDA sulfat
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1,2 Diaminoetan dihydrosulfuric - kém(II) sulfat

Hoa tan EDA (33ml, 0,5mol) trong 250ml nudc dI va dun néng dén 50°C.
ZnSOsheptahydrat (143g, 0,5mol) dugc tao huyén phtl v6i 50ml nude dI trong cac binh
riéng biét va khudy cling v6i thanh khudy tir trong 5 phit. B6 sung dich huyén phu vao
trong mot phan ctia binh phén ng. Lam sach huyén phu bang cach bd sung dung dich
H,SO4 (36N, 28ml) dam ddc. Sau d6 dun néng dung dich trong 1,5 gio & 50°C va rdi
lam bay hoi trong 10 chan khong thu dugc chit rin mau tring (khi lwong thu dugc la
127g).

ICP:20,9% Zn

IH NMR (D,0, 300 MHz) § 3,39 (bé rong s, 4H)

IR (KBr): 1595, 1573, 1490, 1473 cm’!

Phan tich phat hién: C, 7,55; H, 3,07; N, 8,64; S, 19,37.

Vi du 4:
Pdng EDA clorua
1,2 Diaminoetan dihydroclorua - ddng(1I) clorua

Hoa tan EDA (33ml, 0,5mol) trong 250ml nuéc dI va dun néng dén 50°C. Pong
clorua dihydrat (85,24g, 0,5mol) dugc tao huyén pht v6i 50ml nuée dI trong céc binh
riéng biét va khudy cting v6i thanh khudy tir trong 5 phit. B6 sung dich huyén phu vao
trong mot phén cta binh phan tmg. Lam sach huyén phu bang cach bd sung dung dich
HCI (12N, 83ml) ddm ddc. Sau d6 dun néng dung dich trong 1,5 gio 6 50°C va rdi 1am
bay hoi trong 10 chan khong thu dugc chit rin mau xanh lam nhat (khdi luong thu duoc
la 100g).

ICP:21,4% Cu

'H NMR (D-0, 300 MHz) 6 3,24 (bé rong s, 4H)

IR (KBr): 1573, 1493 cm’!

Phan tich phat hién: C, 10,42; H, 3,89; N, 11,76; Cl, 53,40.

Vidu 5:
Doéng EDA clorua
1,2 Diaminoetan dihydroclorua - ddng(1I) clorua
Hoan tan EDA dihydroclorua (100g, 0,76mol) vao trong 600ml nude dI va dun
néng dén 40°C. Bd sung déng clorua (100,76, 0,76mol) vao dung dich ma da dugc hoa

tan vao binh riéng biét. Pun néng dung dich trong 2 gio & 60°C va khudy lién tuc. Sau

-8



32100

khi hoan thanh, sdy kho phan ng trong chén khong thu duoc chit rin mau tring (khéi
lugng thu dugc 1a 178g). |
ICP:23,54% Cu
I'H NMR (D0, 300 MHz) & 3,17 (bé rong s, 4H)
IR (KBr): 1576, 1502 cm'™
Phan tich phat hién: C, 9,12; H, 3,77; N, 10,36; Cl, 52,73.

Vidu 6:
DPdng EDA clorua - CuO
1,2 Diaminoetan dihydroclorua - dbng(Il) clorua

Hoa tan EDA (33ml, 0,5mol) trong 250ml nudc dI va dun néng dén 50°C. B
sung ddng oxit (39,8g, 0,5mol) vao trong mot phén binh phén ng. Lam sach huyén phu
bing cach bd sung dung dich HCI (12M, 166ml) ddm dic. Sau d6 dun néng dung dich
trong 2,5 gio ¢ 50°C va rdi 1am bay hoi trong 10 chan khong thu dugc chét rin mau vang
nhat (khéi lwgng thu dugc 1a 143g).

ICP:23,68% Cu

IR (KBr): 1571, 1495 cm’™

Phan tich phat hién: C, 8,16; H, 3,53; N, 9,18; Cl, 51,73.

Vidu 7:
Dbdng EDA sulfat
1,2 Diaminoetan dihydro sulfat - Dong(1I) sulfat

Hoa tan EDA (33ml, 0,5mol) trong 250ml nuéc dI va dun néng dén 50°C. Pdng
sulfat pentahydrat (124,9g, 0,5mol) dugc tao huyén pht v6i 50ml nude dI trong céc binh
riéng biét va khudy ciing v6i thanh khudy tir trong 5 phut. B6 sung dich huyén phil vao
trong mot phén ctia binh phan Gng. Lam sach huyén phi bang cach bd sung dung dich
H,S04 (36N, 28ml) ddm dac. Sau d6 dun néng dung dich trong 1,5 gio ¢ 50°C va rdi
lam bay hoi trong 10 chan khong thu dugc chit rin mau xanh lam (khéi lugng thu dugc
la 180g).

ICP:17,9% Cu

IH NMR (D0, 300 MHz) § 3,22 (bé rong s, 4H)

IR (KBr): 1616, 1545, 1507, 1486 cm’!

Phan tich phat hién: C, 6,09; H, 4,22; N, 6,81; S, 15,89.

Vidu 8:
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Sit EDA sulfat
1,2 Diaminoetan dihydro sulfat - sat(II) sulfat.

Hoa tan EDA (33ml, 0,5mol) trong 250ml nude dI va dun néng dén 50°C. FeSO4
heptahydrat (139,01g, 0,5mol) dugc tao huyén phu v6i 50ml nu6e dI trong cac binh
riéng bict va khudy ciing v6i thanh khudy tir trong 5 phit. B& sung dich huyén phu vao
trong mot phan cta binh phan Gng. Lam sach huyén phu bang céch bd sung dung dich
H,S04 (36N, 28ml) dam dac. Sau d6 dun nong dung dich trong 1,5 gio & 50°C va rdi
lam bay hoi trong 10 chén khong thu dugc chét rdn mau xanh 14 cdy nhat (khdi luong
thu duoc la 153,74g).

ICP:16,1% Fe

IR (KBr): 1611, 1530, 1509 cm’!

Phan tich phét hién: C, 6,45; H, 3,50; N, 7,24; S, 20,09.

Vidu?9:
S&t EDA clorua
1,2 Diaminoetan dihydroclorua - sat(I) clorua

Hoa tan EDA (33ml, 0,5mol) trong 250ml nu6c dI va dun néng dén 50°C. Sat(IT)
clorua pentahydrat (99,4g, 0,5mol) dugc tao huyén phi1 véi 50ml nude dI trong céc binh
riéng bict va khudy ciing v6i thanh khudy tir trong 5 phut. B6 sung dich huyén phtl vao
trong mot phén ctia binh phan Gmg. Lam sach huyén phu bang cach bd sung dung dich
HCI (12N, 83ml) ddm dic. Sau d6 dun néng dung dich trong 1,5 gio 6 50°C va rdi 1am
bay hoi trong 10 chan khong thu dugc chét rin mau xanh 14 cdy nhat (khéi luong thu
dugcla111g).

ICP: 22,7% Fe

IR (KBr): 1617, 1509 cm!

Phan tich phat hién: C, 8,72; H, 3,62; N, 9,88; Cl, 50,44.

Vidu 10:
Mangan EDA clorua
1,2 Diaminoetan dihydroclorua - mangan(Il) clorua

Hoa tan EDA (33ml, 0,5mol) trong 250ml nudc dl va dun nong dén 50°C.
Mangan clorua pentahydrat (99g, 0,5mol) dugc tao huyén phu v6i 50ml nuée dI trong
c4c binh riéng biét va khudy cuing vé6i thanh khudy tir trong 5 phut. Bé sung dich huyén

phu vao trong mot phan ctia binh phan ng. Lam sach huyén phu bing cich bd sung
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dung dich HCI (12N, 83ml) ddm dic. Sau d6 dun nong dung dich trong 1,5 git & 50°C
va rdi lam bay hoi trong 10 chan khong thu dugc chét rdn mau hdng nhat(khéi lugng thu
dugc 1a 119g).

ICP: 21,7% Mn

IR (KBr): 1620, 1616, 1511, 1505 cm’!

Phan tich phat hién: C, 9,12; H, 3,85; N, 10,42; Cl, 53,65.

Vidu11:
Mangan EDA clorua - MnO
1,2 Diaminoetan dihydroclorua - mangan(II) clorua

Hoa tan EDA (33ml, 0,5mol) trong 250ml nuée dI va dun nong dén 50°C. B
sung mangan oxit (43,5g, 0,5mol) vao trong mot phén binh phan ung. Lam sach huyén
phtl bing cach bd sung dung dich HCI (12N, 166ml) ddm dic. Sau d6 dun nong dung
dich trong 2,5 gio' 6 50°C va rdi 1am bay hoi trong 106 chan khong thu dugc chét rdn mau
hdng (khdi lugng thu dugc 1a 131g).

ICP: 25,08% Mn

IR (KBr): 1617, 1590, 1509 cm’!

Phan tich phat hién: C, 8,57; H, 3,61; N, 9,57; Cl, 48,5 L.

Viduy 12:
Mangan EDA sulfat
1,2 Diaminoetan dihydro sulfat - mangan(II) sulfat.

Hoa tan EDA (33ml, 0,5mol) trong 250ml nudc dI va dun néng dén 50°C. MnSO4
monohydrat (84,5g, 0,5mol) dugc tao huyén phii véi 50ml nude dI trong céc binh riéng
biét va khudy cling véi thanh khudy tir trong 5 phit. B6 sung dich huyén phu vao trong
mdt phan ctia binh phan ung. Lam sach huyén phu bing cach bd sung dung dich HaSO4
(36N, 28ml) dam dgc. Sau d6 dun nong dung dich trong 1,5 gio 6 50°C va rdi 1am bay
hoi trong 10 chén khong thu dugc chit rén mau hong (khdi lugng thu dugc 12 146g).

ICP:16,5% Mn

IR (KBr): 1675, 1638, 1609, 1532 cm’!

Phan tich phat hién: C, 7,09; H, 3,30; N, 8,10; S, 19,78.

Vidu 13:
Kém EDA clorua - (MeOH)

1,2 Diaminoetan - kém(II) clorua
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Hoa tan kélﬁ(II) clorua (102g, 0,75mol) trong 800ml metanol & 60°C tao thanh
dung dich trong. Do tinh chét téa nhiét cta phan tmg, nén bd sung tir tir etylendiamin
(50ml, 0,75mol) vao dung dich. Ngay lap tac dung dich két tha tao thanh chét rin mau
tring nhat va khudy dich ndi thém mot giv. Loc va sdy kho chit rin mau tring trong 10
chan khong (khdi lugng thu duge 1a 115g).

IH NMR (D,0, 300 MHz) & 3,01 (b& rong s, 4H)

IR (KBr): 1573 cm™

ICP: 32,7% Zn

Phan tich phét hién: C, 12,34; H, 4,19; N, 14,2; Cl 35,83

Vi du 14:
Pdng EDA clorua - (MeOH)

1,2 Diaminoetan - ddng(Il) clorua
Hoa tan ddng(1I) clorua dihydrat (56g, 0 ,33mol) trong 800ml metanol o 60°C tao

thanh dung dich mau xanh ngoc. Do tinh chét téa nhiét ctia phan Umg, nén bd sung tir tir
etylendiamin (22ml, 0,33mol) vao dung dich. Ngay 14p tirc dung dich két tia tao thanh
chit rdn mau xanh troi nhat va khudy dich ndi thém mot giv. Loc va say kho chét rin
mau xanh da troi nhat trong 10 chan khong (khéi lwong thu dugc 12 61g)

IH NMR (D,0, 300 MHz) 3 3,16 (bé rong s, 4H)

IR (KBr): 1570 cm’!

ICP: 33,4% Cu

Phan tich phat hién: C, 12,44; H, 4,13; N, 14,14; C1 36,16

Vi du 15:
Mangan EDA clorua - (MeOH)

1,2 Diaminoetan - mangan(II) clorua

Hoa tan mangan(Il) clorua (55g, 0,44mol) trong 500ml metanol & 60°C tao thanh
dung dich mau néu nhat. Do tinh chit téa nhiét ctia phan ung, nén bd sung tir tur
etylendiamin (29,4ml, 0,44mol) vao dung dich. Ngay 1ap tirc dung dich két tha tao thanh
chét rén mau nau nhat va khudy dich ndi thém mot gid. Loc va sdy kho chét ran mau
xanh da tro1 nhat trbng 10 chan khong truge khi phén tich (khdi lwong thu dugc 12 67g).

IR (KBr): 1591, 1510 cm’!

ICP: 22% Mn

Phan tich phat hién: C, 15,08; H, 4,84; N, 13,28; C130,77
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Vi du 16:
Sat EDA clorua - (MeOH)
1,2 Diaminoetan - sat(II) clorua (20788 - 115) - MeOH

Hoa tan sat(Il) clorua tetrahydrat (50g, 0,25mol) trong 500m] metanol & 60°C tao
thanh dung dich mau xanh 14 cdy dam. Do tinh chét tda nhiét cia phan g, nén b sung
tir tir etylendiamin (16,8ml, 0,25mol) vao dung dich. Ngay lap tirc dung dich két tia tao
thanh chét rin mau xanh 14 cdy dam va khudy dich ndi thém mdt gio. Sau khi loc va sy
kho trong 10 chan khong, chét rit ma xanh 14 cdy dam chuyén thanh chit rin mau do
dam (khéi lugng thu dugce 1a 38g).

I'H NMR (D,0, 300 MHz) & 3,17 (bé rong s, 4H)

IR (KBr): 1510 cm™

ICP: 26,5% Fe

Phan tich phat hién: C, 12,16; H, 5,03; N, 10,89; Cl 32,31

Vidul7:
Ké&m EDA-clorua sulfat
1,2 Diaminoetan dihydroclorua - kém(II) sulfat

Hoan tan EDA hydroclorua (22g, 0,16mol) vao trong 100ml nuée dI va dun nong
dén 50°C. B4 sung k&m sulfat heptahydrat (50,3g, 0,17mol) vao dung dich. Dung dich
duoc khudy & 50°C thém 2 gid. Sau khi hoan thanh, sdy kho phan tmg trong chan khong
thu dugc chit rin mau tring (khdi lugng thu 13 58g).

ICP: 22,5% Zn

IR (KBr): 1595, 1574, 1491, 1474 cm!

Vidu 18:

Chuyén Cu?* vao trong dung dich dém mudi Hank (Hanks Buffered Salt Solution
_HBSS) pH tir 5,5 dén 7,4 & 37°C. Nong d Cu* 1a 100pg/ml. Moi diém dir liéu 12 gia
tri trung binh cla ba gié tri xdc dinh. St dung mAu mdi trudong té bao Caco-2 (ung thu
tuyén biéu mo dai truc trang khong ddng nhit & ngudi - heterogeneous human epithelial
colorectal adenocarcinoma), ma dugc nhén biét boi FDA dé md ta kiéu hép thu thube.
Nap dung dich thir nghi¢ém v6i cac ndng do thich hop cla san phim & trén mt dinh
(phin tir cho). Cdc mau dugc cho (2500pL) va mAu tiép nhan dugc git tai 0, 3 va 6 giv
sau d6 bang cach b6 sung 2500uL dung dich cho méi vao trong bén cho hodc 2500uL

dém méi vao trong bén nhén. Ham lugng kim loai dugc do béng ICP-OES.
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Fig.1 thé hién két qua bing dd thi va ching to uu thé 16 rang ciia Cu-EDA hon
CuSOs.

Vidu 19:
Thttr nghiém trén ctru

Cho clru vién thube 250mg chtra kém & dang ZnSOs tai thoi diém 0. Sau d6 6
giv, cho ching vién thubc khac khong chira kém (cét) & dang kém oxit hodc Zn-EDA.
Nong dd kém huyét thanh cao nhét va cao hon trong khoang thoi gian dai hon v6i Zn-

EDA so véi cac didu tri khac. Céc két qua dénh gia dugc trinh bay trong Fig.2.

Vi du 20:
Thir nghiém véi gia cdm

Cac vit nubi 13 ga tréng Cobb. Thir nghiém dugc bt dau véi vat nudi 1 ngay
tudi. St dung ZnSO4 nhu la m3u so sanh v6i 80ppm kém tir ZnSO4.Zn-EDA thay thé
40ppm kém, nhu vay ¢6 40ppm Zn tr ZnSO4 va 40ppm Zn tdZn-EDA va dugc so sdnh
v6i 80ppm Zn tir ZnSOs. St dung méy phén tich cac ché do an thuc t& dbi véi ga. Chung
chtra 500ftu phytaza va enzym NSP (khong phéi la enzym phan huy poplysacarit da

| day). Mat phéng dinh dudng dugc tao myc tiéu la & s6 phan trim théng ké AgriStat’s

75t Thir nghiém dugc thiét ké hoan toan ngau nhién. Lap lai 12 1An déi v6i mdi diéu tri
va mdi 1an Lap lai thuc hién véi 21 con gia cam.

Bang 1 sau day cho thdy cac dit liéu dai dién cho thir nghiém vdi gia cdm 1 ga
trbng Cobb. Diéﬁ d6 ching t6 cach thic c6 y nghia thng ké cai thién su. chuyén hoa

thire 3n va giam ti 1€ tir vong khi thyc hién sang ché.

Béang 1:
A g Trong lugng co | Thic én chuyén 1A 4
biéut N i Tilet 0
1€u tri hé (Kg) héa i 1é t& vong, %
Ké&m sulfat? 2,212 1,531 4,71
Zn-EDAP® 2,200 1,500 1,81
Gia tri-P 0,160 0,031 0,214

2 lugng kém bd sung trong ché @6 #n = 80ppm

b thay thé 40ppm Zn tir ngudn ké&m sulfat

° ham luong Zn trong ZnEDA 1a 24,1

Trong céc vi du sau ddy, tiém vién thudc cho ctru nhu & Vi du 19 va sau do do su

hép thu mau & cac khoang thoi gian khac nhau. D&i v6i mot s 1y do khoang ndng dod
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tai 30 gi¢y duong nhu 1 diém dugc quan sat t6t nhét di voi sy khac biét dua trén cic thi
nghiém trude d6 voi EDA.
Vidu2l:

Thir nghiém Fe-EDA (Vi du 9) va Fe-EDA (Vidu 16) 6 v6i su hép thu sit trong
méu so sanh véi viéc tiém thudc chira FeSO4. C6 thé nhin thiy trong Fig.3, cac mau Fe-

EDA t6t hon & moi khoang so v6i st sulfat vd co, dang cha y nhét 12 tai 30 gio.

Vi duy 22:

Thuc hién cé4c thir nghiém tuong tu nhu trong Vi du 19 va 21 v6i MnSOs so sanh
v6i Mn-EDA ctia Vi du 10. Tai tat ca céc diém hip thu magan trong mau & ctru ndng do
nho hon cac phéi tir thir nghiém khac. Diéu nay c6 thé 1a dic trung cda chinh Mn. Tuy

nhién, dit liéu tai 30 gi¢ da cho théy su khac bi¢t dang ké so v&i MnSO4 vO co.

Thoi diém 30 gio
MnSOs4 24
Mn-EDA (Vi du 10) 33

Theo nhu trén, c6 thé thdy ring sing ché @i hoan thanh tat ca cac muc tiéu da

dinh.
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YEU CAUBAO HQ

1. Phuong phap bd sung dinh dudng bang cac chit khoéang vi lugng cho ché d6 an cua
vét nudi bao gbm:

cung cip cho vat nudi mot lugng bd sung khoang vi lugng nh6 nhung hiéu qua
cta phéi tir kim loai etylen diamin (EDA) c6 cong thic:

M (EDA)X,

trong d6 M 1a kim loai dwgc chon tur nhém bao gdm kém, sit, ddng va mangan,
EDA I etylen diamin c¢6 chtra kim loai, X dai dién cho ion d6i 1ap dugc chon dé cung
cép cho kim loai trung tinh va/hodc phdi t.
2. Phuong phép theo diém 1, trong d6 vat nudi 1a gia stic hodc gia cam.
3. Phuong phap theo diém 1, trong d6 trudce khi cho &n, tron phdi tir trung tinh etylen
diamin v6i chit mang khong doc.
4. Phuong phap theo diém 3, trong do6 chit mang dugc chon tir nhém bao gdm duong,
chét 1én men c6 thd hoa tan, hat thirc dn, bt 151 ngo, xenluloza, va nudc sta.
5. Phuong phép theo diém 4, trong d6 luong bd sung cuia phtrc hop kim loai néu trén
cho ché @6 an phai du dé dap tmg nhu ciu cin thiét hing ngay cta vat nudi d6i véi cic

kim loai chon loc.
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