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Linh vwe k§ thuit dwoc dé cap

Séang ché dé cap dén viéc str dung chét b sung dé cung cap kim loai c6 gid tri (vé
mit dinh dudng) cho dong vat. Sang ché con dé cap dén thirc dn danh cho dong vat, nudc
uéng danh cho dong vat, hodc khdi mudi 1iém chta chét bd sung kim loai, hon hop tron
sin chtra n6, va phwong phép bd sung né vao thirc in danh cho dong vat, nude ubng danh

cho dong vat, khoi mudi liém, hodc hdn hop tron san.
Tinh trang ky thuat cia sang che

Viée st dung kim loai trong thirc &n danh cho dong vat di dugc biét dén tir 1au.
Ngoai céc kim loai khéc, déng, k&m, mangan, sét, coban, va crom 1a cac kim loai déng vai
tro sinh 1y quan trong & dong vat. Vi du, su thiéu hut dong khién cho nhiéu loai dong vat
khong c6 kha nang hinh thanh sic t6 ciia 16ng va len. Diéu nay dic biét dé nhan thiy & bod
va clru ¢6 16ng sAm mau. Long cua ga tdy dugc cho dn véi ché d6 an thiéu hut dong ciing
thé hién su thiéu sic t6. Piéu nay ciing c6 thé gy ra bénh tim & bo, tham chi c6 thé dan
dén dot tir. Ngoai ra, ga va lon dwoc cho an ché d6 an thiéu hut dong c6 thé bi dot tr vi
xuét huyét b at tir bén trong do khiém khuyét v& mit ciu triic & dong mach chinh. Hon nita,
do ddng 1a yéu t6 can thiét dé giai phong sit tir niém mac rudt va mo du trit sit, nén su
thidu hut ddng dugc biét 13 gy ra bénh thiéu mau & nhiéu loi. Viéc hap thy luong thich
dang k&m cling quan trong. Triéu chung thiéu hut k&m bao gdm rung téc, thuong tén & da,
tiéu chdy va chirng suy mon mé co thé. Do d6, lwong thich dang kém bén trong ché d in
cia lon, gia cAm, va bo 14 quan trong dé cic dong vat ndy sinh truéng khoe manh va ting
trong nhanh. Hon nita, trong céc tai liéu da c6 béo céo rang dong vat duoc cho in ché do
in thiéu hut k&m co thé bi di tt bAm sinh va nhitng thay dbi hoa xo trong thuc quan.
Coban duoc biét 12 cin thiét dé tdng hop vitamin B12, mangan va sat déng vai trd quan

trong trong nhiéu qué trinh enzym & dong viat, nghia 1a kim loai nay c6 vai tro xdc tac
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trong cac enzym. Hon nita, sit cin thiét d6i vé6i chirc ning hemoglobin (huyét ciu td),
phong ngua thidu hut sit & dong vat s& gitip chiing khoi bi méc bénh thiéu mau.

Pé tranh sy thiéu hut kim loai & dong vat, nhu sy thiéu hut dSng, mangan, sit hodc
kém, chat bd sung kim loai thudng dugce dua vao cac dong vat nay, vi du bfmg cach cho
thém chét bd sung nay vao thirc in cia chung.

Viéce cung cip cho déng vat lwong thich dang chit dinh dudng kim loai trong khéu
phan cia ching khong thudng dé nhu ngudi ta twéng. Kim loai can phai ¢ dang c6 gia tri
v& mit dinh dudng. Vi dy, viéc bd sung vao ché d6 an bang cich st dung mudi théng
dung cta k&m, nhu kém clorua, ¢ thé khién n6 bi léng dong trong dai da day rudt non
thanh cac dang khong thé hap thu dugc trong hé tidu hoa, va vi vay khéng thé duogc st
dung dé dap tmg dugc cic yéu cdu v& sinh 1y hoc ddi véi cac kim loai nay. Cu thé hon,
yéu t8 biét rd nhat giy ra sy ling dong cua cac kim loai vét & dai da day-rudt non la sy c6
mit cta axit phytic hodc phytat trong thirc an danh cho dong vét, mdc du cling c6 cac chét
khac gy ra tdc dong khong mong mudn twong ty & dong vat, nhu tannin, molybdat,
phosphate, chit xo, va oxalate, du6i ddy duoc goi chung 1a “chét khang dinh dudng” trong
d6 chat khang dinh dudng c6 thé dugc dinh nghia 1a chit bat ky lam giam gia tri dinh
dudng cia chit dinh dudng (vi du bing cach hip phu, ling dong hodc bing cach can thiép
vao budc bat ky trong sé cic bude can dé hop nhét dinh dudng kim loai véi chitc ning
sinh hoc cua ching)

Axit phytic, hoac phytat khi ¢ dang mudi, 13 dang du trit chinh cua photpho & nhiéu
md thuc vat. Cong thirc héa hoc cua phytat duoc mo ta dudi day:

Axit phytic hodc phytat c6 mit trong tAt ca cac thic dn c6 ban chat thuc vat, va
chung c6 mit véi lugng dac biét dang ké trong cac cdy ho dau va ngil cbe. Da biét réng
chung la chét tao chelat tdt cho cac kim loai quan trong nhu canxi, magie, sit, dﬁ”)ng va
kém. Cac kim loai nay khong thé duoc tiéu héa boi dong vat c6 da day don, trong s& d6 c6
ca cac dong vat dang co gia tri kinh té nhat nhw dong vAt trang trai chéng han lon va gia
cAm, va tit ca c4 nudi & trang trai va dong vat canh. Trong hé ti€u hoda, axit phytic hodc
phytat s€ tao ra chét két tiia khong tan cta kim loai vét thiét yéu néu trén, chat nay trc ché
13 rét su hap thu ciia chiing. Do do, dé can biang cac chat nhu axit phytic va phytat c6 mat

trong ché d§ an ctia dong vat, luong 16n kim loai vet thudng duge bd sung vao thic dn cia
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dong vat. Céc kim loai khéng duge dong vat hap thu s& dugc bai tiét va thai ra qua phan.
Cubi cing, cac kim loai nay sé& di vao dét, va didu nay dugc xem la mbi de doa dai han d6i
véi moi trudong.

Nhiéu chit bd sung thirc in danh cho dong vat dd duge md ta trong nhiéu tai liéu.
Vi dy, US 2004/0077714 b 19 viée sir dung phire chit axit amin kim loai. Cu thé hon, tai
liéu nay bdc 19 viéc str dung phirc chét kim loai trung tinh cia mot trong s6 cac nguyén 6
vét thiét yéu nhu ddng, mangan, va kém, véi di-carboxylic alpha-axit amin nhu axit
glutamic va axit aspartic.

EP 0377526 @ cap dén phuong phap bd sung déng c6 gia tri sinh hoc vao thirc in
cua dong vit, trong d6 luong hitu hiéu mudi phuc ddng cua axit amin nhu lysin dugc bd
sung vao thirc dn cia dong vat.

Tuy nhién, nhu d3 néu trong J. of Anim. Sci. 1996, No 74, pp. 1594-1600 ching han,
khi dwoc cho #n ddng tir CuSO, hoic phirc hop dong lysin c6 tic dung kich thich sinh
truong, lon c6 muc hép thu va muc duy tri déng teong tu nhau. Hon nita, quan sat thiy
rang khi dugc cho n chét b sung nay, lvong dong trong phén lon ting déng ké.

Hién nay chit bo sung kim loai hay dugc sit dung nhit dé cung cdp kém cho dong
vat 12 kém methionine. Tuy nhién, nhén thdy rang chit bd sung nay tao két tha v&i phytat,
lam cho kém khong duogc hép thu hiéu qua. Pé su h:?'lp thu k&m dat dugc muc can thiét cho
dong vat, cAn phai sir dung lidu twong d6i cao, din dén luong kém tuwong ddi 16n trong

phan. Vi vay, ndng d¢ kém trong nudce bé mit va dét s& vugt qua mirc cho phép.
Ban chat ky thuit ciia sing ché

Sang ché mb ta viéc st dung chét bd sung kim loai cho dong vat trong d6 kim loai
c6 gié tri (vé mit dinh dudng) dugc cép cho dong vat theo cach hitu hiéu hon, sao cho kim
loai c6 thé dwoc dung v6i lugng thap hon, thai qua phén it hon, va cudi cling 13 x4 vao moi
truong it hon.

Sang ché ciing mo ta viéc st dung chit bd sung kim loai cho dong vat c6 mot phan
hitu co dé phan hiy sinh hoc, sao cho né ty né khéng thé gdy ra méi de doa cho méi

trudng. Cudi cing, sang ché md ta viéc st dung chat bo sung kim loai cho dong vét, chat
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bd sung nay dugc lam tir cdc nguyén lidu dé kiém, khong dit tién, va bén viing, do phan
chu yéu cua chét nay dugc 14y tir ngudn tu nhién.

Bat ng0, da phat hién ra réng diéu nay co thé dat dugc béng cach sir dung cac hop
chét dic hiéu. Cu thé hon, di phat hién ra rang viée st dung cac phirc chét kim loai cta
EDDS (axit etylendiamin N,N’- disucxinic), IDS (axit iminodisucxinic), GLDA (axit
glutamic-N,N-axit diaxetic) hodc MGDA (metylglyxin-N,N-axit diaxetic) hodc viéc sur
dung natri hodc kali GLDA, GLDA ¢ dang axit cua nd, natri hodc kali MGDA, MGDA ¢&
dang axit cliia n6, natri hoac kali EDDS, EDDS ¢ dang axit cta nd, hodc natri hoac kali
IDS hoic IDS & dang axit ctia n6 khién cho kim loai ndy c6 d6 kha dung rat tot déi voi
dong vat qua duong thirc dn, do khong co chat két tiia nao duoc tao thanh véi phytic axit
hoéc phytat. Do d6, c6 thé giam déng ké lwong kim loai trong thirc an danh cho dong vat.

Sang ché mo ta viéc sir dung chét bd sung dé cung cap kim loai ¢6 gi tri (vé mat
dinh dudng) cho dong vit, chit bd sung nay chira it nhat mot hop chét dugc chon tir nhém
bao gdm axit glutamic N,N-axit diaxetic (GLDA), phitc hop kim loai cia GLDA, mudi
natri cia GLDA, mudi kali cia GLDA, metylglyxin-N,N-axit diaxetic (MGDA), phtrc hop
kim loai cuia MGDA, mudi natri cia MGDA va mudi kali cia MGDA, etylendiamin N,N’-
axit disucxinic (EDDS), phtrc hop kim loai cua EDDS, mubi natri cia EDDS, mubi kali
cua EDDS, axit iminodisucxinic (IDS), phtrc hgp kim loai cua IDS, mudi natri cua IDS, va
mudi kali cia IDS.

Dong vat nhai lai, nhu bo, duong nhu it gép khé khan véi phytat can tré d6i hap thu
kim loai khodng néu trén do cé enzym phytaza trong 6ng tiéu héa ciia chiing. Enzym nay
s& phan hiy phytat thanh duong va phosphat. Tuy nhién, viéc st dung chit b6 sung kim
loai theo sang ché ¢6 loi hon so véi cac chét bd sung khac thuong dugc cho cac dong vat
nay st dung, do trong hé tiéu hoa cua cac dong vét nay cling co nhidu chit khang dinh-
dudng dic biét d6i v6i bo anh hudng dén do kha dung cia kim loai trong thirc &n danh cho
dong vét, cling nhu cac loi ich khac cua chét bd sung kim loai theo sang ché nhu dugc néu
trong ban mo ta nay.

Séang ché cling deé cap dén thtc 4n danh cho dong vat, nudc uéng danh cho dong vat,
khéi mudi 1iém hoic hdn hop tron sin chira ching bao gdém (i) it nhat mot hop chit dwgc

chon tir nhém bao gdém axit glutamic N,N-axit diaxetic (GLDA), phic hop kim loai cua
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GLDA, mudi natri cia GLDA, mudi kali cia GLDA, metylglyxin-N,N-axit diaxetic
(MGDA) , phtrc hop kim loai cia MGDA, mudi natri cia MGDA, mudi kali cia MGDA,
etylendiamin N,N’- axit disucxinic (EDDS), phtrc hop kim loai cua EDDS, mudi natri cia
EDDS, muéi kali cia EDDS, axit iminodisucxinic (IDS), phttc hop kim loai cua IDS,
mudi natri ctia IDS va mudi kali cua IDS, va (ii) it nhat mét hop chit thuée nhém protein,
chét béo, hydrat cacbon, chét khoang, vitamin, tién chit vitamin, va nuéc hodc cdc chit
16ng c6 thé in dwgc khac.

Khong bi rang budc hodc gidi han voi ly thuyét bat ky, mot cach khong ngd trude,
ngudi ndp don tin ring GLDA, EDDS, IDS va MGDA cung véi kim loai tao thanh phirc
hop du bén dé di qua dugc da day, khac véi trudng hop chét tao chelat yéu hon nhu phirc
hop lysine hodc methionine cta kim loai. Do d6, dudng nhu 1a kim loai van bi chelat hoa
~ trong hé tiéu héa va khong tao phirc v6i phytat hodc axit phytic hodc cac chit khang dinh
dudng khéac c¢6 mit trong thitc dn danh cho dong vat, hodc néi cach khac, viéc st dung
chit bd sung theo sang ché gitip can bang tt cho phan tmg chelat héa kim loai sao cho
mot mat, phan tng nay 13 di manh d& 1am cho kim loai it tao két tiia hon nhiéu v&i chat
khang dinh dudng, va mét khac, khong manh dén mirc kim loai khéng con dugc hip thu
boi dong vat an chét bd sung niy. Ngoai ra, chét bd sung kim loai theo sang ché c6 mirc
hép thu, ai Iuc, tinh ddc, va profin bai tiét thoa dang.

Trong mé ta nay, thudt ngit “protein” bao ham cic hop chét hiru co dwgc tao thanh
tir axit amin; thuat ngit “chit béo” bao ham cac hop chét ciia axit béo (mach gdm nguyén
tir cacbon va hydro, v4i mgt nhom axit carboxylic & mot du) duoc lién két voi mot clu
trac khung, thudng la glyxerol; thuat ngir ““ hydrat cacbon™ bao ham cac hgp chat hitu co
chira chu yéu 13 nguyén tir cacbon, hydro, va oxy, trong d6 nhilng nguyén tir ndy c6 mat
v6i ty 1€ nguyén tr khoang 1:2:1 va bao gébm nhém sacarit (monosacarit, disacarit,
oligosacarit, va polysacarit, trong d6 cdc mono- va di-sacarit nhé hon con thuong dugc goi
1a duong) nhu glucoza, fructoza, sucroza, lactoza, glycogen, riboza, va tinh bot; thuét ngix
“ chat khoang” bao ham céc hop chit, thuong 12 mudi, chira cac nguyén té héa hoc khac
ngoai bdn nguyén td cacbon, hydro, nito, va oxy c¢6 mit trong phan tir hitu co thong
thuong, nhu kali, clo, natri, canxi, photpho, magie, kém, sét, mangan, d@)ng, iot, selen,

molybden, luu huynh, coban, nikel, crom, flo, va bo; thuét ngit “vitamin” bao ham nhém
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gém cac hop chét duoc phén loai theo hoat tinh sinh hoc va héa hoc cua ching, bao gém
mudi ba vitamin dwoc ghi nhan 13 phé bién hién nay, nhu “vitamin A”. Tién chit cua cac
vitamin d4 duoc biét rd va bao ham B-caroten ching han. Chat 1ong an duoc 13 tit ca cac
chét 1ong c6 thé cho dong vat dung va bao ham nude va chit béo & dang l6ng ching han.

Chét bd sung, con duoc biét dén nhu 1a chit bd sung cho ché d6 an hoidc chit bd
sung thue phim hoic chét bd sung dinh dudng, 12 ché phim ding dé bd sung cho ché d6
in va cung cip cic chat dinh dudng ma trong ché d6 an thong thuong c6 thé khong co
hodc khong du.

Hoén hop trén san 1a hon hop chira chét bd sung v6i lwong du sao cho, khi tron véi
thtrc an, tao ra thitc dn danh cho dong vat thich hop dé dua lugng chét dinh dudng dic
hiéu can thiét vao dong vat. Hon hop tron san thuong ding dé chi chét hoic san phém
duoc tron ¢ giai doan trude trong quy trinh san xuét va phan phdi. Vi vy, hdn hop tron
san, thuong & dang c6 dic, 1a cac ché phim bao gdm mot s6 thanh phan thirc dn danh cho
dong vat dung dé tron vao cac khiu phan thwong mai. Vi du, dung cic hon hop trén san
nay, ngudi néng dan co6 thé tron n6 v6i ngii cde cia ho theo cong thirc khau phan an cia
chinh ho dé chic chin ré’mg dbng vat cua ho s& thu duge murc chét dinh dudng khuyén cao.
MO ta chi tiét sang ché

Theo mdt phuwong an khac cua sang ché, chét b sung kim loai dugc st dung, trong
d6 chét bd sung nay bao gdm it nht mot anion duge chon tir nhém gdm céc anion GLDA,
MGDA, EDDS, hoic IDS; va it nhit mét cation duge chon tir nhém bao gém cation canxi,
magie, déng, kém, sét, mangan, crom, va coban.

Khi chét bd sung kim loai chira phirc hop kim loai cia GLDA, MGDA, EDDS hoéc
IDS duogc st dung, t6t hon 13 kim loai dugc chon tir nhém bao gém kém, déng, sat,
mangan, coban, crom, canxi va magie. Tét hon nita 13, kim loai nay 1a kém, déng, hodc
magie.

Theo mt phuong an uu tién khéc cna sang ché, chat bd sung kim loai chira phirc

hop kim loai hoac mudi natri hoic kali cia MGDA hoic GLDA.
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Theo mét phwong 4n dwoc wu tién hon, chit bé sung kim loai bao gdm phtc hop
k&m, mangan, sit, hoic dong ciia GLDA va theo mét phuong 4n duge dic biét wu tién cla
sang ché, chit bd sung kim loai bao g0m phirc hop k&m hoidc dong ciia GLDA.

Theo mét phwong an duge wu tién khac, chit bd sung bao gdm it nhat mot hop chét
duge chon tir nhém bao gdm phirc hop kim loai cia GLDA, véi kim loai 13 canxi hoic
magie, phirc hgp kim loai cia MGDA, véi kim loai 1a canxi hodc magie, phitrc hgp kim
loai cua axit etylendiamin N,N’-disucxinic (EDDS), véi kim loai 1a canxi hodc magie,
phirc hop kim loai cia axit iminodisucxinic (IDS), v6i kim loai la canxi hodc magie, natri
GLDA, kali GLDA, natri MGDA, kali MGDA, natri EDDS, kali EDDS, natri IDS, va kali
IDS. Chét bd sung tiy ¥ con bao gdm mét hozic nhiéu mudi dugc chon tir nhém bao gdbm
mudi d@)ng, mudi kém, mudi sit, mudi mangan, mudi crom, va mudi coban. Céc ion canxi
va magie s& d& dang duoc trao dbi véi cac ion kim loai nhu c4c ion ddng, cac ion kém, cac
jon sit, cic ion mangan, cic ion crom, hoic ion coban di c6 mat trong thirc dn danh cho
dong vat, nude ubng danh cho dong vat, hodc khéi mudi liém, hodc dugc bd sung dudi
dang mudi. Natri GLDA, kali GLDA, natri MGDA, hoic kali MGDA, natri EDDS, kali
EDDS, natri IDS, va kali IDS sé tao chelat vi cac ion kim loai nhu cac ion déng, cac ion
kém, cac ion sét, cac ion mangan, cac ion crém, hodc ion coban san c6 trong thirc an danh
cho dong vat, nudce uéng danh cho dong vét, hoic khéi mubi 1iém, hodc duge bd sung
duéi dang mudi. Do vay, cac phiic hop kim loai s& dugc tao thanh in situ, nghia 1a trong
duong tiéu hoa cia dong vat. Dé6i vé6i san phém thirc an danh cho ddng vat & dang kho
hodc hdn hop tron sin & dang kho gom cac phirc hgp magie va canxi dugc uu tién hon so
v6i mudi natri va kali.

Thuét ngit natri GLDA va kali GLDA tuong Ung dung @& chi tit ca cac mudi natri
va kali (mot phan va hoan toan) ctia GLDA, va bao gdm hén hop mudi natri va kali cia
GLDA hoic mudi hén tap ciia GLDA (nghia 1 NaxKyHz-GLDA, trong d6 x+y+z=4).
Twong tu, thuét ngit natri va kali MGDA, EDDS, va IDS tuong tmg dung dé chi tat ca cac
mudi natri va kali (mot phﬁn va hoan toan) cuia MGDA, EDDS va IDS, va bao gém hdn
hop mudi natri va kali cia MGDA, EDDS, va IDS hoic mudi hén tap cuia MGDA (nghia
12 NaxKyHz-MGDA trong d6 x+y+z=3), EDDS (nghia 12 NaxKyHz-EDDS, trong d6
x+y+z=4), va IDS (nghia 1a NaxKyHz-IDS, trong d6 x+y+z=4). Hon nifa, cling cé thé su
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dung axit glutamic N,N-axit diaxetic (GLDA), metylglyxin-N,N- axit diaxetic (MGDA),
etylendiamin-N,N’ —axit disucxinic (EDDS) hoic axit iminodisucxinic (IDS) duoc hiéu
theo nghia thong thudng trong chit b sung kim loai theo sang ché.

Tét hon 13, mudi déng dugc st dung dugc chon tir nhom bao gf‘)m CuS0y, CuCl,,
CuO, Cu(OH),, CuCO;, Cu(NOs),, Cu(OH)(HCO;), dbng axetat, dong oxalat, ddng
format, va déng gluconat. Tt hon 13, mudi kdm dwoc st dung dugc chon tir nhém bao
gdm ZnSO,, ZnCl,, ZnO, Zn(OH),, ZnCO;, Zn(NOs),, kém axetat, kém oxalat, kém
format, va kém gluconat. T6t hon 1a, mudi sit duge st dung duogc chon tir nhém bao g@)m
sit (I1I) sulfat (Fe,[SO,]5.xH,0), sét II sulfat, sit (IIT) pyrophosphat (Fe4(P,0-);.xH,0), sit
(IIT) orthophosphat (FePO,.xH,0), natri sat pyrophosphat (Fe,Nag(P,0-)s.xH,0), sit (III)
clorua, va sit II clorua. Tét hon 13, mudi mangan dugc chon tir nhém bao gébm MnSO,,
MnCl,, va MnCOs. T6t hon 14, mudi coban dugce chon tir nhém bao gém CoCl,, CoSO,,
va CoCOs.

Theo sang ché, t6t hon 1a chéat bd sung duge sir dung trong thirc &n danh cho dong
vét, nuéc udng danh cho dong vat, khéi mudi liém hodc hdn hop trén san cua chung. Tét
hon 1a né dugce st dung trong thirc an danh cho dong vat va tot nhit 1a trong thirc 4n danh
cho dong vat chira thuc phim.

Trong ban md ta ndy, thuc phim dung dé chi nguyén liéu bat ky ¢6 ngudn gdc dong
vat hoac thuc vat, tot hon 1a ¢ nguén géc thuc vat co thé c6 mat trong thic an danh cho
dong vat va theo mot phuong an thuc phdm c6 thé duge chon tir nhém g0m céc cay ho dau,
c6, ngii cbc va/hoic 1a hoic cac nguyén liéu bit ngudn tir né, cic nguyén lidu bat ngudn tir
né thu duoc biang cach nghién nguyén liéu c¢6 ngudn gdc thue vit.

Chét b sung kim loai theo sang ché c6 thé dugce su dung trong thitc n ciia nhiéu
dong vét. Tt hon 13, né dwoc sir dung trong thirc 4n ctia dong vat nudi, bao gdbm dong vét
cung (ddng vét canh) va dong vat song dudi nude (tit ci cac dong vit sdng trong moi
truong nude nhu ca, tom va 60). Tét hon nita 13, né duoc st dung trong thirc an cho ga, ga
dé trimg, ga tay, lon, bo, clru, dé, ngua, meo, chd, cd hodc tom.

Chét bd sung kim loai theo sang ché ¢ thé dugc sir dung trong thirc in danh cho
dong vat, nude udng danh cho dong vat, khdi mudi liém hodc hén hop tron sin & ndng do

mong mudn bat ky. Tuy nhién, do gié tri dinh dudng 16n hon nhiéu va dugc cai thién, tt
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hon 12 n6 duoc st dung & ndng d6 nho hon mot nira ndng do cua ngudn kim loai thuong
duoc st dung.

Sang ché con @& cap dén phirc hop kim loai cla axit glutamic N,N-axit diaxetic
(GLDA) hodc metylglyxin-N,N-axit diaxetic (MGDA), trong d6 kim loai dugc chon tur
nhom bao gém d@)ng, k&m, mangan, coban, crom, magie, va canxi.

Phitc hop kim loai dugc uu tién theo sang ché 13 Na,Cu-GLDA, K,Cu-GLDA,
H,Cu-GLDA, NaKCu-GLDA, NaHCu-GLDA, KHCu-GLDA, Cu,-GLDA, Na,Zn-GLDA,
K,Zn-GLDA, H,Zn-GLDA, NaKZn-GLDA, NaHZn-GLDA, KHZn-GLDA, Zn,-GLDA,
Na,Mn-GLDA, K;Mn-GLDA, H,Mn-GLDA, NaKMn-GLDA, NaHMn-GLDA, KHMn-
GLDA, Mn,-GLDA, NaCu-MGDA, KCu-MGDA, HCu-MGDA, NaZn-MGDA, KZn-
MGDA, HZn-MGDA, NaMn-MGDA, KMn-MGDA, HMn-MGDA.

Sang ché con d& cip dén phwong phép b sung thirc in danh cho dong vat, nudc
uéng danh cho dong vit, khdi mudi liém hodc hdn hop tron sin cia ching, bao gE‘)m bude
bd sung chit bd sung chira phirc hop kim loai ciia axit glutamic N,N-axit diaxetic (GLDA),
metylglyxin-N,N-axit diaxetic (MGDA), etylendiamin-N,N’-axit disucxinic (EDDS) hoéac
axit iminodisucxinic (IDS) vao thitc an danh cho dong vét, nudc udng danh cho dong vat,
khdi mudi 1iém hodc hén hop tron sin, hodc bing cach bd sung it nhit mét hop chéit duge
chon tir nhém bao gdm GLDA, mudi natri cia GLDA, mudi kali cia GLDA, MGDA,
mudi natri cia MGDA, mudi kali cia MGDA, EDDS, mudi natri cia EDDS, mubi kali
cua EDDS, IDS, mubi natri cia IDS, va mudi kali cua IDS, tuy y cung v6i mot hodc nhiéu
mudi dwoc chon tir nhém bao gém mubi déng, mubi kém, mubi sat, mudi mangan, mudi
crom, va mudi coban vao thirc dn danh cho dong vat, nudce uéng danh cho dong vat, khdi
mudi 1iém, hoic hdn hop tron san. |

Cén phai hidu rang viéc bd sung mudi tir nhém bao gdm mubi dong, mubdi kém, sét
mudi, crém mudi, mubi mangan, va mubi coban 12 khong can thiét néu déng, k&m, st
crOm, mangan, va coban da cé san trong thitrc an danh cho dong vat, nudc uéng danh cho
dong vat, khdi mudi liém hoic hdn hop trén sin.

Theo mdt phwong 4n khéc cia phwong phép theo sang ché, chit bé sung bao gom it

nh4t mdt anion dugc chon tir nhém bao gém cac anion cua GLDA, MGDA, EDDS hoic
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IDS va it nhdt mot cation duoc chon tir nhém bao gém canxi, magie, déng, kém, sét,
mangan, crém, va coban cation.

Tét hon 14, trong phuwong phap theo sang ché, chét bo sung bao gdém phirc hop kim
loai cia GLDA hoac phirc hop kim loai cuia MGDA.

Theo mdt phuwong phap dugce wu tién, kim loai dugc chon tir nhém bao gbdm kém,
déng, sit, mangan, coban, canxi, va magie.

Tham chi, t8t hon nita 13, trong phuong phép theo sang ché, chat bd sung bao gdm
phtrc hop kém, mangan, st hodc déng cua GLDA.

Theo mo6t phuong an khac, phuong phép lién quan dén viéc bd sung thirc an danh
cho déng vat ma thirc dn nay con bao gém thue phém tr nhém gém cac cay ho dau, co,
ngll cbe va/hodc 14 hodc cac nguyén liéu bét ngudn tir né.

Theo mot phwong an dugc wu tién khac, phuong phép bao gdm bude b sung thirc
an cho ddng vat nudi hodc dong vat dudi nudc, tot hon 12 ga, ga dé tring, ga tay, lon, bo,
ctru, ngua, meo, chd, cd, hoac tom.

Sang ché dwoc minh hoa rd hon béi phan vi du khong giéi han sau ddy va vi du so
sanh
Vi du thyc hién sang ché

Theo P. Wu va dong tac gia trong International Journal of Food Science and
Technology 2009, 44, 1671-1676, “axit phytic ¢6 kha ning tao phuc hop t6t v6i cac ion
kim loai da hoa tri, dac biét 1a kém, canxi, va st. Viée gfm Kkét nay co thé tao ra cac mubi
cuc ky khong tan véi do sinh kha dung tdi cua chit khoang nay.” C.I. Febles va dong tac
gia trong Journal of Cereal Science 36 (2002) 19-23, nhén xét rang “ Cac nhém axit c6
mdt trong axit phytic tao diéu kién thuan loi cho viéc tao thanh mot s6 mudi, cac mudi cua
kim loai kiém 14 tan trong nuéc, trong khi cac mudi ctia kim loai héa tri hai hau nhu 1a
khong tan.”

Dé chimg t6 anh hudng ciia sy ¢6 mit cua axit phytic (ex Sigma-Aldrich) d6i véi
d6 hoa tan cua nhidu mubi kém va dong, cic thir nghiém nhu duge néu dudi diy dugc
thue hién. O 2 gia tri pH khéc nhau, nghia 12 & pH = 4 va pH =6, téng s6 4 mudi kém va 3

mudi ddng duge két hop véi axit phytic v6i lugng du phan tir gam glp hai lan. Nong do
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kim loai cudi dwoc thir nghiém & 3 ndng do sau ddy: ndng d6 cao (high — H) & 25
mmol/kg, trung binh (medium — M) & Smmol/kg, va thap (low — L) & 0,5mmol/kg.
Piéu ché dung dich thir nghiém

DPéi voi mbi néng do va d6 pH, dung dich géc axit phytic dugc didu ché riéng ré
bing cach pha loing lugng axit phytic tinh truGe véi nuée da duge loai khoang, didu
chinh @ pH bing dung dich NH,OH lodng, va db day bing nudc di dugc loai khoang dén
lugng tinh trude. 4 dung dich axit phytic sau day duoc diéu ché theo cach nay:

1. axit phytic 0,125mol/ kg & 46 pH = 4

2. axit phytic 0,125mol/kg & d0 pH =16

3. axit phytic 0,050mol/kg ¢ do pH =4

4. axit phytic 0, 050mol/kg & d6 pH = 6

Tiép theo, 2 dung dich axit phytic sau day duoc diéu ché bang cach pha lodng dung
dich axit phytic 0,05M. DJ pH cua 2 dung dich nay khong dugc diéu chinh.

5. axit phytic 0,005mol/kg & d6 pH = 4

6. axit phytic 0,005mol/kg & 46 pH =6
Phirc hop kim loai va chelat duoc diéu ché bang cach can mot lwgng ZnSO4.H,0 (35,7%
Zn, ex Sigma-Aldrich) hodc CuSO45H,0 (25,2% Cu, Baker Analyzed (nha cung cép
Mallinckrodt Baker B.V.)) va bd sung lwong chét tao phirc hodc chit tao chelat trong tmg.
Mot lugng du nho 2% lugng chét tao phtrc hodc chét tao chelat dua vao dugce sir dung dé
diéu ché dung dich chira kim loai. Diéu nay dam bao su tao phuc hodc su tao chelat hoan
toan ctia cac ion kim loai. Hén hop nay duoc hoa tan trong phan nuéc di loai khong. Do
pH duoc didu chinh dé dat d@n d6 pH nim trong khoang tir 4 dén 5. Tét c4 céc dung dich
dwoc db diy bang nu6e di loai khoang dén 400g.

4 dung dich chira k&m sau ddy dwogc diéu ché theo cach nay.
° Zl’lSO4

° 0,125mol/kg, 9,158g ZnSO,.1H,0 dugc hoa tan trong nude da loai khoang |
¢6 d6 pH bing 5,63 va sau 1 ngdy nhan thdy xuét hién cin ling. D6 pH duogc giam dén
4,28 bing dung dich H,SO; 0,5M, sau d6 dung dich tré nén trong subt.

¢ Zn (Lysin),

11
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° 0, 125mol/kg, 9,158g ZnSO4.1H,0, va 0, 255mol/kg,
18,691¢ Lysin (Fluka (supplier Sigma-Aldrich)) duoc hoa tan trong nuéc da
loai khoang. Trong vong vai phut, thu dugc dung dich trong sudt c6 d6 pH bang 4,06.

® Zn(Methionin),

° 0,125mol/kg, 9,158g ZnSO,4.1H,0, va 0,255mol/kg,
15,220g Methionin (Fluka (supplier Sigma-Aldrich) dugc hoa tan trong
nuée di loai khoang. Do pH duge didu chinh tir pH 4,03 dén pH 4,51 bang dung dich
NH,OH 2,5% dé thu dugc dung dich trong sudt.

® Zn-GLDA-Na,

° 0,125mol/kg, 9,158g ZnSO4.1H,0, va 0,1275mol/kg, 36,648g GL-45-SLA
(L-axit glutamic N,N-axit diaxetic, mudi tetra natri, Nad-GLDA, Dissolvine GL-45-SLA,
ex AkzoNobel). Thu dugc dung dich trong sudt & d6 pH bang 5,27. P$ pH khong dugc
diéu chinh thém nita.

3 dung dich chtra dfﬁng sau day dugc didu ché theo cach tuong tir.
° CUSO4

° 0,125mol/kg, 12,606g CuSO,.5H,0 duoc hoa tan trong nude di loai khodng
tao ra dung dich trong sudt c6 d6 pH bing 3,64. D6 pH khong duoc diéu chinh thém nita.
® Cu(Lysin),

° 0,125mol/kg, 12,609g CuSO,.5H,0 va 0,255mol/kg, 18,686g Lysin dugc

hoa tan trong nude da loai khoang. Trong vong vai phut, thu duoc dung dich trong sudt co
' d6 pH béng 2,40. P6 pH duogc ting bang dung dich NH,OH 2,5% 1én t&i pH 4,17.

® Cu-GLDA-Na,

© 0,125mol/kg, 12,608g CuSO4.5H,0 va 0,1275mol/kg, 36,619g GL-45-SLA.
Thu duoc dung dich trong sudt & do pH bing 5,04. Do pH dugc didu chinh dén 4,97 bang
0,5M H;S0;4.

Tiép theo, mot sb lugng twong duong dung dich 0,0125mol/kg dugc diéu ché bé‘mg

cach pha loang dung dich néu trén bing nudc da loai khodng.

12
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Budéc nay tao ra cac dung dich sau:
7. 0,125mol/kg ZnSO,
8. 0,0125mol/kg ZnSOy
9. 0,125mol/kg Zn(Lysin),
10.0,0125mol/kg Zn(Lysin),
11.0,125mol/kg Zn(Methionin),
12.0,0125mol/kg Zn(Methionin),
13.0,125mol/kg Zn-GLDA-Na,
14.0,0125mol/kg Zn-GLDA-Na,
15.0,125mol/kg CuSO4
16.0, 125mol/kg CuSO,
17.0,125mol/kg Cu(Lysin),
18.0,0125mol/kg Cu(Lysin),
19.0,125mol/kg Cu-GLDA-Na,
20.0,0125mol/kg Cu-GLDA-Na,
Két hop cac mudi kim loai va axit phytic
Téng sb 6 thir nghiém két tiia dugc tién hanh trén ca 4 dung dich chtra kém va 3
dung dich chira déng, nghia 1a & cac mirc H, M, va L va mbi mirc 46 pH = 4 va do pH = 6.
Cac thir nghiém nay twong tng dugc danh diu H4, H6, M4, M6, L4 va L6. Thu duoc tong
sé 42 mAu theo cich nay. Sau khi dé yén trong mot ngay, chit két tia dwoc loai bo va
nude cai duge phan tich ham luong kém hodc ddng cia né biang FAAS (Flame Atomic
Absorption Spectroscopy). Quy trinh cu thé dugc chi ra dudi day.
¢ Ong Greiner dung tich 50ml dugc can trude dugce nap dung dich axit Phytic
va lugng dua vao dugc xac dinh mot cach chinh xéc.
e Dung dich phirc hop kim loai/chelat duge b6 sung va lugng dwa vao dugc
x4c dinh mot cach chinh x4c.
e Do pH duogc diéu chinh béng dung dich NH,OH hoac H,SO, loang.
e Nudc di loai khoang dugc thém vao dén téng khéi lwong 14 50g va dugc xéac

dinh mot cach chinh xac.

13
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e Céc dng duoc dé yén trong mot ngdy & nhiét d¢ moi trudng.

e Céc bng duoc ly tAm khi quan sat thay duc hozc can.
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e Céc 16p trén cing cua cac dng di ly tAm va dung dich trong sudt duoc loc

qua mang loc c& 16 0,45um va khoang 12ml dich loc dugc dua vao 6ng

Greiner dung dich 15ml da dwoc can trude.

e Lugng dua vao dugce xac dinh mét cach chinh xdc va 1ml HNO3 1:1 duoc

thém vao dung dich. Téng khéi lurong dugce xac dinh lai mgt cach chinh xéc.

Céc 6ng thir nghiém c6 dung dich 50ml duge nap theo Bang 1 dudi day.

Bang 1: Téng quan cta thir nghiém mau ndng d6 (PA = phytic axit)

Mi sb|pH thir | Nong do | Luong Nong d6 | Lwong | Nong d6 | Nong do

mau nghiém | dung dung dung dung PA trong | kim loai
dich gbc | dich gbc | dich gdc | dich gbc | miu thi | trong
PA PA dua | chira chtra nghiém | miu thir
mol/kg | vao kim loai | kim loai | mmol/kg | nghiém

g mol/kg | dua vao mmol/kg
g

H4 4 0,125 20 0,125 10 50 25

Hé6 6 0,125 20 0,125 10 50 25

M4 4 0,05 10 0,0125 |20 10 5

M6 6 0,05 10 0,0125 |20 10 5

L4 4 0,005 10 0,0125 |2 1 0,5

L6 6 0,005 10 0,0125 |2 1 0,5

14
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Két qua dugc dua ra dbi véi ndng d6 kém va dong cua dung dich nuéc cai sau khi
phén tich bang FAAS ( phwong phap do quang phé he‘ip thu nguyén tir ngon ltra — Flame
atomic absorption measurements)

Bang 2: Hoa tan Zn(II) theo % (mol/mol) sau khi tao phtrc hodc tao chelat Zn(II)

vao lugng du axit phytic véi sé phan tir gam gép d6i theo Bang 1

Nguon kém H4 H6 M4 M6 L4 L6
ZnSO, 20% 20% 51* 18%* 96 58
Zn(Lysin), 22% 38* 49% 14%* 95 37
Zn(Methionin), 21* 32% 55% 13* 99 63
Zn-GLDA-Na, 103 97 97 99 98 98

*Quan sat thiy su lang can hoic duc trong bng, vi vay 6ng nay duoc ly tAm.
Bang 3: Hoa tan Cu(Il) theo % (mol/mol) sau khi tao phirc hodc tao chelat Cu(ll)

vao lvgng du axit phytic v6i s phan tir gram gap d6i theo Bang 1

Nguon dong H4 H6 M4 M6 L4 L6
CuSO, 64* 26* 97* 36* 97 80
Cu(Lysin), 103 102 98 98 99 97
Cu-GLDA-Na, | 104 104 99 98 97 99

*Quan st thdy su léng can hoic duc trong éng, vi vy 6ng nay dugc ly tAm.

Déi véi ca kém va ddng GLDA, dung dich trong sudt dugc phat hién & ca 3 mic
ndéng do. Trong trudong hop clia kém lysin va kém methionine, chat két tia dwoc tao thanh
ngay lap tirc, dung nhu trong trudng hop cua tat ca cac mudi sulfat. Trong trudong hop cia
dong-lysin, cling thu dugc dung dich trong sudt, nhung mic du dd c6 mét sé cb ging,
dong methionine dudng nhw khong tan trong nude ngay ca khi khong c6 mit phytat.

BAt ngd 13, hiu nhu khéng c6 chat két tia ndo duge tao thanh & céc thir nghiém véi
GLDA.

Khéng gidng nhu cac phirc hop mudi kém va mudi dong va axit amin khéc, bit ngd

14 chi c6 ddng-lysin 14 tao ra dung dich trong sudt.
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YEU CAU BAO HQ

1. Phuong phép 1am cho kim loai sin sang sir dung vé mit dinh duéng, phuong phép
bao gdm cung cip chit bd sung cho dong vat, chét b sung chira it nhat mot hop chét dwge
chon tir nthém bao gdm axit glutamic N,N-axit diaxetic (GLDA), phitrc hop kim loai cia
GLDA, mudi natri cia GLDA, mubi kali cia GLDA, metylglyxin-N,N-axit diaxetic
(MGDA), phtrc hop kim loai cia MGDA, mudi natri cia MGDA va mubi kali cia MGDA.
2. Phuong phép theo diém 1, trong d6 chit bd sung bao g0m it nhat mot anion duoc
chon tir nhém bao gfﬁm céc anion ciia GLDA hodc MGDA va it nhat mot cation dugc chon
tr nhom bao gém cac cation canxi, magié, déng, kém, sét, mangan, crom va coban.

3. Phuong phap theo diém 1, trong d6 kim loai dugc chon tir nhém bao gbém kém,
d@)ng, sét, mangan, coban, crom, canxi va magie.

4. Phuong phép theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 chét bb sung
bao gdm phirc hop kim loai cia GLDA, phtrc hgp kim loai cia MGDA.

5. Phuong phép theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 chit b sung
bao gdm phirc hgp kém, mangan, sit, hodc dong cia GLDA. ,

6. Phuong phap theo diém bét k¥ trong sb cac diém tir 1 dén 5, trong d6 chéat bd sung
c6 mit trong thirc an danh cho dong vat, nudce uéng danh cho dong vat, khéi mudi liém
hodc hdn hop tron sin chira ching.

7. Phwong phap theo diém 6, trong d6 thirc an danh cho déng vat con bao gdm nguyén
liéu tir nhém gém cac cay ho dau, cé, ngii cbe va/hoic 14 hodc cac nguyén licu c6 nguén
géc tr nd.

8.  Phuong phap theo didm bat ky trong sb cac diém tir 1 dén 7, trong d6 dong vat 1a
dong vat nuoi hoac dong vat séng duéi nude, tot hon 13 ga, ga dé trimg, ga tay, lon, bo,
ctru, dé, ngua, meo, chd, ca hoac tom.

9. Thirc dn danh cho dong véat, nude uéng danh cho ddng vat, khéi mubi 1iém hoac
hén hop tron sin chira ching, bao gom (i) it nhit mét hop chat dwgc chon tir nhém bao
gOm axit glutamic N,N-axit diaxetic (GLDA), phitc hgp kim loai cua GLDA, mudi natri
cia GLDA, mubi kali cia GLDA, metylglyxin-N,N-axit diaxetic (MGDA), phtrc hop kim
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loai cia MGDA, muébi natri cia MGDA, mudi kali cia MGDA, va (ii) it nhat mét hop

chit dugc chon tir nhém bao g@)m protein, chét béo, hydrat cacbon, chét khoang, vitamin,

tién chét vitamin, va nudc hodc cc cht long an dugc khéac.

10.  Thitc 4n danh cho ddng vat, nudc uéng danh cho dong vat, khdi mubi liém hoidc

hén hop tron sin chita ching theo diém 9, trong d6 kim loai dugc chon tir nhém bao gom

kém, d?)ng, sit, mangan, crom, coban, canxi va magié.

11.  Thtc an danh cho dong vat, nudc ubng danh cho dong vit, khéi mudi 1iém hoic

hén hop tron san chira chung theo diém 9 hoidc 10, chira phirc hop kém hoic déng cua

GLDA.

12.  Thic an danh cho dong vat, nudc udng danh cho dong vat, khdi mubi 1iém hoic

hén hop trén sin chira chiing theo diém 9 hoic 10, bao gém hop chét (i) 12 mot hodc nhiéu

hop chét duoc chon tir nhém bao gdm mubi natri cia GLDA, mubi kali cia GLDA, mubi

natri cia MGDA, mudi kali cia MGDA, phirc hop canxi cia GLDA, phirc hop magié cua

GLDA, phtrc hop canxi cia MGDA, va phtrc hop magi€ cuia MGDA; va mot hoac nhiéu
mudi duge chon tir nhém bao gém mudi déng, mubi kém, mudi sit, mubi mangan, mudi

crém va mubi coban.

13.  Phitc hop kim loai cta axit glutamic N,N-axit diaxetic (GLDA) hodc metylglyxin-

N,N-axit diaxetic (MGDA), trong d6 kim loai dugc chon tir nhém bao gém déng, mangan,

crom, coban, magié va canxi.

14.  Phitc hop kim loai cia axit glutamic N,N-axit diaxetic (GLDA) hodc metylglyxin-
N,N-axit diaxetic (MGDA), trong d6 phirc hop nay 1a Na,Cu-GLDA, K,Cu-GLDA, H,Cu-
GLDA, NaKCu-GLDA, NaHCu-GLDA, KHCu-GLDA, Cu,-GLDA, Na,Zn-GLDA,

K,Zn-GLDA, H,Zn-GLDA, NaKZn-GLDA, NaHZn-GLDA, KHZn-GLDA, Zn,-GLDA,

Na,Mn-GLDA, K,;Mn-GLDA, H,Mn-GLDA, NaKMn-GLDA, NaHMn-GLDA, KHMn-
GLDA, Mn,-GLDA, NaCu-MGDA, KCu-MGDA, HCu-MGDA, NaZn-MGDA, KZn-
MGDA, HZn-MGDA, NaMn-MGDA, KMn-MGDA, HMn-MGDA.

15.  Phwong phép b sung cho thirc in danh cho ddng vat, nudc ubng danh cho dong vat,
khéi mudi 1iém hodc hdn hop tron sin cia ching, bao gdbm bude cho thém chét bd sung
chira phirc hgp kim loai cua axit glutamic-N,N-axit diaxetic (GLDA) hodc metylglyxin-
N,N-axit diaxetic (MGDA) vao thirc &n danh cho dong vat, nu6c ubng danh cho dong vat,
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khdi mudi liém hoic hén hop tron sin da néu, hodc budc cho thém it nhit mot hop chét
dwoc chon tir nhém bao gdm GLDA, mudi natri cia GLDA, mudi kali cia GLDA,
MGDA, mubi natri cia MGDA, mudi kali cia MGDA, EDDS, tiy ¥ ciing véi mét hoic
nhiéu mudi duge chon tir nhém bao gdm mubi ddng, mudi kém, mubi sit, mudi mangan,
mudi crom, va mudi coban vao thirc in danh cho dong vat, nudc uéng danh cho dong vit,

kho6i mudi li€ém hodc hon hop trdn san da néu.
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