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TOM TAT

Nhiéu aminoacid (AA) duoc tao ra nhd qua trinh 1én men, mot s6 nho téng hop hoa hoc (vi du: D,L-methionine),
hodc nho qua trinh tach chiét hoa hoc (vi du L- cysteine). Tong hop hoa hoc thudng tao ra cac hdn hop racemix
(ty 16 D-AA : L-AA 1a 1:1), con 1én men va chiét xuit hoa hoc thudng cho ra cac dong phén hang L. Muc dich
clia tong quan nay 1a trinh bay co s¢ héa sinh va hiéu qua cua vigc st dung cac tién chat ctia cac L-aminoacid
trong dinh dudng vat nu6i.Cac AA cia khau phan hay cac tién chit cua AA can phai dugc chuyén hoa trong co
thé thanh dang L-AA dé lam nguyén liéu tong hop protein. Cac D-AA c6 hidu qua sinh hoc dugc bién dbi thanh
L-AA nho hai bude phan ng: 1) khir amin oxy héa ¢ Co thanh a-ketoacid va 2) chuyén amin dé bién a-ketoacid
thanh L-AA. Hiéu luc twong d6i cua cac tién chat ciia L-AA dugc biéu thi bing % hiéu qua ting trudng cta L-
AA (gia dinh 1a co hiéu luc 100%).Vi a-keto-analog cua Lys khong hinh thanh trong qua trinh phan huy Lys,
D-Lys va a-keto-analog ctia Lys khong c6 hidu qua sinh hoc dbi voi dong vat. Thr duge md dau phan hiy nho
phan g cua dehydratase, dehydrogenase hodc aldolase va khong cé phén ung nao tao ra o-keto-analog cua
Thr. Do @6, D-Thr khong c6 hi¢u qua sinh hoc. D-Trp dugc lon va chudt st dung tot. Lon co thé st dung tot D-
Trp, v6i hiéu qua dao dong tir 70% dén 100%. D-Met duoc dong vat su dung tot nhu mot tién chat cua L-Met,
ngoai trir nguoi. Hi€u qué cua D-Met véi tang truong cua lgn 1a 100%. Keto-analog cua Cys khong hinh thanh
trong qua trinh chuyén hoa, va do d6 ca keto-analog ciia Cys va D-Cys déu khong co hoat tinh L-Cys. OH-Met
1a mot san pham thwong mai quan trong, dwoc téng hop hoa hoc va hén hop véi ty 18 1:1 cua D- va L-OH-Met.
Hai enzyme can thiét dé chuyén d6i DL-Met thanh a-ketoanalog ctia Met 1a dehydrogenase cho D-OH-Met va
oxidase cho L-OH-Met. Keto-analog ctia Met sau d6 duoc chuyén amin thanh L-Met. DL-Met ¢6 hiéu qua sir
dung 95% & ga con, nhung dat 100% & lgn. Ga va chudt déu khong thé st dung dugc D-Arg lam tién chét cua
L-Arg. a-keto analog ctia Arg khong dugc hinh thanh trong qua trinh chuyén héa. o-keto analog ctia His ciing
khong dugc hinh thanh trong qua trinh phan hiy His. Do d6, D-His khong c6 hoat tinh nhu mot tién chat cia
L-His. D-Leu hoan toan c6 hiéu qua ¢ ga nhu mét tién chét ciia L-Leu. Ca D-OH-Leu va L-OH-Leu déu dugc
ga str dung t6t. D-OH-Val dugc sir dung véi hiéu suit 70% & ga, trong khi keto-Val (axit a-ketoisovaleric) va
L-OH-Val duogc su dung voi higu suét 80%. D-isoleucine va L-alloisoleicine khong c6 hoat tinh sinh hoc. Tuy
nhién, D-alloisoleucine c6 hiéu qua 60% dbi voi ga. Ga dat hiéu qua sir dung 85% véi L-OH-Ile, nhung khong
st dung duoc D-OH-Ile. D-Phe va D-Tyr duoc ca ga st dung tot.

Tir khoa: Amino acid, chat dong phan, tién chat; hiéu qua sinh hoc, vit nuéi.

MO PAU
Protein trong thirc an la mét trong nhimng yéu t6 chinh anh huong dén nang suét vat nuodi. Bo
sung cac aminoacid (AA) vao khau phan (KP) nham ning cao chat luong protein ctua KP, ha
gia thanh thirc an hdn hop, giam chi phi thirc in 13 k¥ thuat thuong duge ap dung trong chan

nudi gia cAm va chin nudi lon. Vai tro quan trong ctia cac AA 1a Iy do khién nhiéu khia canh
trong chuyén hoa AA dugc dit ra dé nghién ctu.

Thuong gap 20 loai AA trong protein, ngoai ra con c6 nhiing AA it gap trong hop chat nay.
Ngoai trir glycine, cac AA trong protein déu ¢ carbon alpha 1a carbon bat ddi. Chi dong phan
dang L-AA c6 y nghia dinh dudng va chuyén héa. Vai trd quan trong nhat cua AA trong sinh
thé 1a nguyén li¢éu cho tong hop protein; ngoai ra, AA con la nguén cung cap nang luong va la
san pham trung gian tao dudng glucose; mot s6 AA con 1a tién chat ctia cac hop chat ¢ ¥ nghia
sinh hoc quan trong nhu adrenaline va mudi mat.

Noi dung chinh cua tong quan nay la trinh bay co s¢ hda sinh cua viéc st dung cac tién chat
cua cac L-aminoacid va hiéu biét hién nay vé hi¢u qua sir dung cta cac hgp chat nay.
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TONG HQP CAC AMINOACID G PONG VAT
Khai quat vé nhu ciu AA & dong vat dugc thé hién & Béang 1.

Bang 1. Khai quat vé nhu ciu AA & dong vat

AA thiét yéu AA ban thiét yéu AA khong thiét yéu
(Essential Amino Acids - (Semiessential dwgc  (None Essential Amino Acids -
EAA) tong hop tir EAA) NEAA), cin cho mjt s6 loai
Lysine (Lys), Histidine (His); Tyrosine (ttr Phe) Arginine (Arg) - ¢ loai khong bai
Leucine (Leu); Isoleucine (Ile); Cys (tir Met) tiét ure
Valine (Val), Methionine (Met), Glycine (Gly) - ¢ loai bai tiét
Threonine (Thr), Tryptophan urate.
(Trp), Phenylalanine (Phe) Proline (Pro) - néu chuyén hoéa tir
Glu khong du.

Dang Thai Hai (1999)

Nhu vay, ¢6 su khac nhau vé nhu cau ciing nhur dap tng vé AA giita cac loai khac nhau. Cac
AA khong thiét yéu (NEAA) thudng dugc téng hop nhd phan tng chuyén amin. Tién chit cua
AA thuong 13 cac san pham trung gian cua qua trinh dudng phan, cta chu trinh pentose
phosphate va chu trinh Krebs. Tuy nhién, dé cac AA duoc tong hop, phai c6 ngudn cung cap
nhém amin. Pong vat c6 thé dugc cung cip KP an han ché vé nhém amin va tdc do sinh trudng
s& tang khi dugc cung cip hop chit chira nito khong phai tir protein trong KP.

Nhu cau vé AA, kha ning tong hop AA khac nhau & cac loai (Bang 1) 1a do c6 su khic nhau vé
su trao ddi chat. Vi du, cac loai chim khong c6 chu trinh ure, nén can ¢6 Arg trong KP (Hinh
5). Methionine thudng 1a AA gidi han téc do sinh truong. Mot lugng Met trong KP dugc sir
dung cho tong hop Cys nho qua trinh chuyén sulfur. Do d6 nhu cau Met va Cys trong KP thuong
con dugc két hop véi nhau. Tuong tu, Phe con 1a tién chat cho tong hop Tyr. Trong tiéu chuan
an cua cac dong vat da day don, da c6 nhu cu vé Met va Phe, song con cd nhu cau vé Met+Cys
va Phe+Tyr nira.

SU DUNG TIEN CHAT CUA CAC L-AMINOACID

Nhiéu AA duoc tao ra nhd cac qua trinh 1én men, nhung mot sé duoc tao ra nho tong hop hoa
hoc (vi du D,L-methionine), hodc tir cac qua trinh tach chiét hoa hoc (vi du L-cysteine). Téng
hop héa hoc thuong tao ra cic hdn hop racemix (ty 18 D-AA : L-AA 1a 1:1), con tong hop nhd
1én men va chiét xuat hoa hoc thuong cho ra cac dong phan hang L. Cac AA cua KP hay céac
tién chét cia AA can phai dugc chuyén hoa trong co thé thanh dang L-AA dé c6 thé 1am nguyén
lidu cho sy tong hop protein.

Céc D-AA dugc bién doi thanh ddng phan L-AA nho hai budc phan tmg: 1) khir amin oxy hoa
& Ca thanh a-ketoacid va 2) chuyén amin dé bién o-ketoacid thanh L-AA (Pang Thai Hai,
2017).

Budc 1: Phan g khir amin oxy hoa cua AA tao ra a-ketoacid (Hinh 1).
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Hinh 2. Khai quat vé phan (mg chuyén amin
1) Pyridoxal phosphate (PLP) phan vmg voi A4y, tao ra mot kiém Schiff (cé néi déi giita C va N). 2) Thay doi vi

tri noi doi. Kiém Schiff bi thuy phan, giai phong o-ketoacid; va tao thanh pyrydoxamine phosphate. 3)
Pyridoxalmine phosphate tao kiém Schiff véi a-ketoacid,. 4) Sap xép lai néi déi, AA; dwoc gidi phéng nho phan

vng thity phan va pyridoxal gan véi enzyme duoc tdi tao.

Hang rao ngin can chinh cho viéc sir dung cac ddng phan khong tw nhién cua cac AA 1a: (i) hap
thu kém & rudt; (ii) oxy héa kém thanh cac dan xuat ketoacid; (iii) chuyén amin cta cac ketoacid
thanh L-AA ciling kém. Cac dong phan ctuia cac AA khong tu nhién dugce st dung rat toi hay
khong dugc chuyén hoa, s€ vao nudce tieu. Cac D-AA trong thuc pham va thirc an cung cap cho
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nguoi va vat nudi trong cac san pham 1én men (vi du yogurt, cheese, vv...), trong do vi khuan
chtra mot s6 D-AA. Khi KP in binh thuong, cac AA ty do c6 rat it trong nudc tiéu, nhung khi
cac D-AA duoc sir dung kém s& xuat hién hién twong nude tiéu chita AA (aminoaciduria). Diéu
nay dugc chimg minh bang sy xuit hién D-Met (dugc ngudi sir dung rat kém) trong nudc tiéu
ngudi da an vao D-Met va su xuét hién D-Trp (dugc ché loi dung rat kém) trong nudc tiéu cua
cho sau khi thu nhén thue an chtra D-Trp (Czarnecki va Baker, 1982).

Bang 2 khai quat wdc lugng cong dung ctia nhiéu hop chét 1a tién chit caa AA. Trong moi
truong hop cac danh gia dua vao dap tng sinh trudng lién quan dén sinh truong mang lai boi
ddng phan hang L tinh khiét. Gia sir L-AA tinh khiét dugc hap thu 100% & rudt va duoc sir
dung hiéu qua 100%. AA tinh thé dugc sir dung dé bd sung vao cac KP an it nhat 2 lan/ngay dé
duoc sir dung ti da (D’ Mello, 1994).

Béng 2. Hiéu lyc tuong dbi cua cac tién chét ciia AA dugc biéu thi bang % hiéu qua ting
trudng cua AA hang L (gia dinh 1a ¢6 hi¢u lyc 100%)

Loai
Aminoacid
Ga Lon Cho Chudt bach
Lysine
L-lysine 100 100 - -
D-lysine 0 0 - 0
Fructosyl-L-lysine 0 - - 0
v-glutamyl-L-lysine - - - 100
Lysinolalanine 0 - - 0
Threonine
L-Threonine (28, 3S) 100 100 - -
D-Threonine (2R, 3R) 0 0 0 0
Tryptophan
L-tryptophan 100 100 - -
D-tryptophan 20 80 35 100
N-Acetyl-L-tryptophan - - - 100
N-Acetyl-D-tryptophan - - - 0
Methionine
L-methionine 100 100 - -
D-methionine 90 100 100 90
D,L-methionine 95 100 100 95
D,L-OH-methionine 80 100 - -
Keto-methionine 90 - - -
N-Acetyl-L-methionine 100 - 100 100
N-Acetyl-D-methionine 0 - 0 0
Cyst(e)ine
L-cysteine 100 100 - -
L-cystine 100 100 - -
D-cystine 0 - 0 0
L-homocysteine 100 - - -
D-homocysteine 70 - - -
L-methionine 100 100 - 100
L-2-oxothiazolidine-4- 20 ) i 70
carboxylate
Taurine 0 - - 0
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Loai
Aminoacid
Ga Lon Ché Chuét bach
Arginine
L- arginine 100 100 - -
D-arginine 0 - - 0
Keto-arginine - - - 0
L-ornithine 0 0 0 0
L-citruline 90 90 90 90
Histidine
L-histidine 100 100 - -
D-histidine 10 - - 0
Carnosine 100 - - 100
Leucine
Lleucine 100 100 - -
D-leucine 100 - - 50
Keto-leucine 100 - - 50
L-OH-leucine 100 - - 50
D-OH-leucine 100 - - 40
Valine
L-valine 100 100 - -
D-valine 70 - - 15
Keto-valine 80 - - 50
L-OH-valine 80 - - 50
D-OH-valine 70 - - 45
Isoleucine
L-isoleucine (25 ,3S) 100 - - 100
D-isoleicine (2R, 3R) 0 - - -
L-Alloisoleucine (2S, 3R) 0 - - -
D-Alloisoleucine (2R, 3S) 60 - - -
L-keto-isoleucine (3S) 85 - - 65
D-keto-isoleucine (3R) 0 - - 0
L-OH-isoleucine (28, 3S) 85 - - 65
D-OHe-isoleucine (2R, 3R) 0 - - 0
Phenylalanine
L-phenylalanine 100 - - 100
D-phenylalanine 75 - - 70
Keto-phenylalanine 85 - - 65
L-OH-phenylalanine 70 - - 50
D-OH-phenylalanine 0 - - 0
Fructosyl-L-phenylalanine 0 - - -
Tyrosine
L-tyrosine 100 100 - -
D-tyrosine 100 100 - -
L-phenylalanine 100 100 100

Lysine va threonine

Budc dau trong phan giai lysine trong co thé 14 loai bé nhém amin & carbon epsilon (chtr khong
phai ¢ carbon alpha). Do d6 alpha keto-acid cua Lys khong hinh thanh trong cac duong huéng
phan giai chinh théng. Mot lugng nhé o-keto-Lys, du sao, ciing hinh thanh trong co the, nhu’ng
nhd phuong thirc oxy héa L-AA xtc tac boi oxidase, lién quan dén khir amin oxy hoa va giai
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phong ammonia (NH4"). Khong c6 phan ting chuyén amin dé chuyén a-keto-Lys thanh L-Lys.
Do d6 dong vat khong chuyén hda duge D-Lys va cac a-ketoanalog cua Lys (Baker, 1986).

Lys 13 AA kém bén v&i nhiét nhat trong cac EAA, vi ¢6 nhém amin & carbon epsilon rét linh
dong Nhom amin ty do nay cé the phéan tmg v6i nhom carbonyl (vi du cua glucose hay fructose
la cac duong khu) & nhiét d6 va 4m do cao dé tao ra lién két Maillard v6i AA (Robblns va Baker,
1980) Khi phan (g Mailard xdy ra, fructosyl AA s€ hinh thanh va AA lién két nay s& khong
¢6 hoat tinh sinh hoc. Xu 1y nhiét cac thuc pham chtra protein, ddc bi€t trong mdi trudng kiém,

co the dan den su hinh thanh Lys-Ala va AA lién két nay khong co6 hoat tinh L-Lys. Dun néng
c6 thé dan dén hinh thanh y-L-glutamyl-L-lysine 1a hop chét trong d6é nhom e-NH: cua Lys tao
lién két peptld v6i Cy cua Gln (nhém v- amide cua Gln giai phong ra du6i dang ammonia).

Khong c6 enzyme peptldase dédc hiu nao trong rudt co thé thuy phan duoc lién ket peptid cua
y-L-glutamyl-L-lysine, nén Lys trong hop chit nay khong duoc st dung.

Threonine

Thr duoc md dau phan giai nho cac phan tng do enzyme dehydratase, dehydrogenase hay
aldolase xuc tac, va khong c6 phan tng nao trong chudi phan tmg néu trén tao ra a-keto-analog
cua Thr. Do do6, dong vat khong loi dung dugc D-Thr (D’Mello, 1994).

Tryptophan

D-Trp duoc lon va chudt sir dung kha t6t (Baker va Han, 1993) nerng ga st dung rat toi. Gia
cam khong c6 kha nang hap thu D- Trp, d6 la nguyén nhén gia cam lgi dung to1 t€ dang dong
phan nay. Lon sir dung tot D-Trp véi gié tri tir 70% (Arentson va Zimmerman, 1985) dén gan
100% (Schutt va cs., 1988).

Cac AA chira luu huynh (Sulfur Amino Acids, SAA)
Cidc dang dong phén ciia SAA

Mot tién chat cia L-Met 1a D-Met duoc nhidu dong vat lgi dung rat t6t, trir linh trudng va ngudi
(Chung va Baker, 1992). O céc loai loi dung t6t D-Met, cac dan xuét keto-analog nhat dinh phai
dugc hinh thanh, sau d6 duge chuyen amin thanh L-Met. Keto-analog ciia Met dugc ga chuyén
hoa rat tot thanh L-Met. DL-Met ¢ hiéu qua 95 & ga, nhung dat 100% & lon.

Dian xuit keto-analog ciia Cys khong duoc tao thanh trong qua trinh trao d6i chat. Do do, D-
Cys khong c6 hoat tinh sinh hoc cuia L-Cys. BDdng vat tong hop L-Cys tir Met (Hinh 3).
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Hinh 3. Khai quat vé qua trinh chuyén sulfua tir Met cho Ser (tong hop L-cysteine)
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Phan tmg chuyén sulfua s& chuyén sulfur tir Met toi Ser, két qua 1a tao ra L-Cys. L-Met c6 thé
dat hiéu qua 100% 1a tién chat ctia L-Cys. Phan tng giita cysteine va cystine la phan tmg thuan
nghich nén ca hai hop chit c¢6 hoat tinh nhu nhau trong qué trinh téng hop protein.

O\\/

OH 0.
(‘_: ]T” |3 (‘W disulfide bond T\‘“ lj
CH-CH,—~SH + HS—CH,~CH Z—> CH-CH,-S—S+CH,~CH + 20" + 2¢
I | | ' |
NH, C NH, C
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Cysteine Cysteine Cystine

Hinh 4. Phan ung thuan nghich gitra cysteine va cystine

O cac con non sinh truéng manh, cyst(e)ine c6 thé dap tng 50% nhu cau vé cac SAA (Chung
va Baker, 1992); con ¢ cac dong vat trudng thanh, cyst(e)ine dap ung téi 80% nhu cau vé cac
SAA (Fuller va cs., 1989).

Cadc hydroxyl analog ciia Met

Nhiéu hop chit trong thyc pham hay san sinh trong qua trinh chuyén hoéa nhiéu it c6 hoat tinh
ciia SAA. Dan xuit a-OH-analog ciia Met (OH-Met) 1a mot san phadm thuong mai quan trong.
Hop chét nay duoc san xuét hoa hoc, 12 hdn hop cua D-OH-Met va L-OH-Met theo ty 18 1:1.
Hai enzyme can dé chuyén héa D,L-OH-Met thanh a-keto-Met 1a dehydrogenase cho D-OH-
Met va oxidase cho L-OH-Met. Chinh a-ketoanalog nay cua Met sau d6 duoc chuyén amin
thanh L-Met, trong d6 cac AA mach nhéanh la chét nhuong nhom amin, riéng & chudt bach chat
cho nhém amin 13 glutamine. O ga va chuét D-OH-Met cho sinh truong tot hon L-OH-Met &
KP an thiéu SAA (D’Mello, 1994).

Rat nhiéu nghién ctru da str dung D,L-Met va cac din xuét ciia Met trong dinh dudng vat nuoi.
B6 sung D,L-Met vao KP protein thap nudi ga thit va da ha dugc gia thanh, giam chi phi thirc
an, va giam dugc cac hop chat chira ni-to trong chat thai gia cam (Hai va Blaha, 1998; Dang
Thai Hai, 1999). Cac KP protein thap duoc bd sung mot so AA tong hop, trong d6 ¢6 D,L- Met
duoc st dung dé nudi ga thit va ga dé cling cho két qua tot (Pang Thai Hai, 2006; Dang Thai
Hai, 2007a; Pang Thai Hai, 2007b). Mot nghién ctru gan day cho thdy OH-Met cho hiéu qua
sir dung khong kém hon D,L-Met & ga thit 35 ngay tudi (Dolores va cs., 2023).

Glutathione, taurine va lanthione

Glutathione (y-glutamylcysteinylglycine), taurine va lanthionine c6 trong thyuc pham va thirc an
clia ngudi va nhidu dong vat. Taurine c6 & cac san pham dong vat, nhung glutathione ciing thay
ca & san pham dong vat va thyuc vat. Lanthionine 13 SAA lién két chéo dugc hinh thanh & thuc
phém chiu tdc dong ctia nhiét, co nhiéu & bot long vii va phu phém gia cam.

Taurine khong c6 hoat tinh cia SAA d6i v6i gia cam va chudt. Glutathione c6 thé cung cap
cysteine. Lanthionine cé thé ton tai & 9 dang déng phan khéc nhau trong thuc phém. Dang duoc
hap thu & rudt c6 thé duoc phan giai boi enzyme cystathionase giai phong ra D hay L-cysteine.
o) ga, D,L-lanthionine c6 35% hoat tinh ctia L-cysteine (D’ Mello, 1994).

Met va Cys trong thuc pham c6 thé bi oxy héa, khi Met bi bién d6i thanh methionine sulfoxide
hay methionine sulfone va Cys bi oxy hoa thanh cysteic acid. Cac san pham nay thuong thiy &
cac thuc pham c6 nén tang tir sita, vi hydrogene peroxide thuong duoc sir dung dé khir tring.
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C4 L-methionine sulfone va L-cysteic acid khong co6 hoat tinh sinh hoc cia SAA véi chudt bach,
nhung L-methionine sulfoxide c6 60% hoat tinh cho chu6t bach.

Homocyst(e)ine

Day 1 san phdm trung gian trong qua trinh chuyén sulfur tir Met téi Ser dé tong hop Cys. AA
nay khong 1a thanh phan cta protein, nhung dugc tich lity trong mé bao va dich thé & cac bénh
nhan dao thai homocysteine qua nudc tiéu (homocysteinurea). Trong hau hét cac truong hop
homocysteine hay san pham oxy hoa cua nd la homocystine duoc sir dung trong nghién ctru vé
dinh dudng, nguoi ta s dung hdn hgp racemix D, L, nén khong xac dinh dugce tac (dung riéng
cta ting dong phan. Co6 kha ning 1a homocysteine (hay homocystine) co thé 1a tién chat cua
Cys hay Met. Thi nghiém trén ga va chudt bach khang dinh rang D va L-homocysteine c6 hoat
tinh khac nhau dang ké. Ca hai dong phan ctia homocysteine 13 tién chét hiéu qua cua L-Cys.
V6i phau phan hop 1y vé L-Cys va thiéu hut Met, L-homocysteine dat 65% hoat tinh tang trudng
cua Met, con D-homocysteine chi dat 7% so vo1 hiéu qua cua L-Met (D’Mello, 1994).

Vi ngon ciia cdc tién chit ciia SAA khi bé sung vao thwe phim

Viéc bd sung D, L-Met hay D,L-OH-Met vao KP an cho vét nudi di kha thong dung. Viéc thém
cac chét c6 hoat tinh SAA vao KP an cho ngudi con chua phd bién, vi: (i) DL-Met va DL-OH-
Met gay kho chiu cho nguoi (khong ngon miéng véi nguoi); (i) L-cysteine ddc khi su dung
thuong xuyén; (ii1) L-Cys thuong kho tan, khong thich hop cho KP an long. Con glutathione
(tién chit cho Cys) hoa tan va ngon miéng thi lai kha dat. Do d6 viéc tim ra tlen chét ngon
miéng va c6 thé hoa tan (ciia Met va Cys) dé sir dung cho ngudi duoc quan tim rat 16n. Viéc
acetyl hoa nhém o-amine ciia L-Met hay L-Cys tao ra tinh ngon miéng va cé day du hoat tinh
ctia SAA; tuy nhién, N-acetyl-D-Met khong c6 hoat tinh. N-acetyl-L-Met c6 lgi vi 1a tién chat
ctia ca Met va Cys, con N-acetyl-L-cysteine chi 1a tién chét cua Cys. Viéc acetyl hoa nhoém a-
NH: ctia Met con bao vé duoc Met khoi bi bién tinh boi phan ing Maillard (nhiét ¢ va am do
gdy cam Ung hinh thanh fructosyl-methionine).
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DANG THAI HAL Co s6 héa sinh va hiéu qud cua viéc sw dung cdc tién chat...

Meister (1984) da xac dinh dugc mot tién chdt méi cua Cys, d6 la L-2-oxothiazolidine-4-
carboxylic acid (OTC) va hgp chat nay dong vai trd 1a tién chat (an vao) ctia Cys (hay GSH).
Chung va cs. (1990) cho biét OTC dat 80% va 70% hoat tinh L-cysteine twong tmg ¢ ga va
chuot bach.

Arginine
Dong phin cua arginine

Nguoi ta di chi ra rang ca ga 1an chudt déu khong sir dung duoc D-Arg lam tién chit cho L-
Arg. Alpha-ketoanalog ctia Arg khong dugc hinh thanh trong trao doi chat (Baker va Boebel,
1981).

Cac tien chat cua chu trinh ure

Arg 12 AA dugc tong hop ¢ dong vat cé vii, nhung khong dugc tong hop ¢ cac loai chim. Loai
chim thiéu enzyme carbamoylphosphate synthase & ty thé va do d6 khong thé dua carbamoyl
phosphate vao chu trinh ure dé két hop véi ornithine hinh thanh nén citruline (Hinh 3; Ping
Thai Hai, 2017).

Arg dugc tong hop & gan tir ornithine (hinh thanh tir glutamate hay glutamine ¢ gan, hay tir su
phan giai Arg & gan nhd enzyme arginase), nhung hoat tinh arginase ctia gan loai ¢ vu rat cao
1am cho tat ca Arg hinh thanh & gan bi phan giai thanh ure va ornithine. O than, hoat tinh
arginase thap nén Arg hinh thanh tir ornithine & than tr¢ thanh Arg duoc tong hgp (Edmonds va
cs., 1987). Vi gan thu giit citruline kém, nén phan 16n citruline s& qua gan, t¢i than va & d6 duoc
chuyén hoa thanh Arg. Ornithine thu nhan qua dudng miéng co it hodc khong co hoat tinh
arginine. Mic du duoc bat giir hidu qua boi than ciing nhu gan, ornithine khong thé dugc chuyén
hoa thanh citruline & than, vi than khong c6 enzyme can thiét 1a ornithine transcarbamoylase.

O dong vat nhan KP thiéu Arg, su tong hop de novo ornithine 1a can thiét, dién ra ¢ niém mac
rudt non. Mot it citruline ciing dugc téng hop & rudt, nhung & meéo, rat it ornithine hay citruline
duoc tong hop vi enzyme pyroline-5-carboxylate synthetase c6 it & niém mac ctia ho méo.
Enzyme nay xtic tac 2 phan img can thiét dé tong hop ornithine tir Glu. Méo thudng khong séng
qua 24h khi dugc an KP khong co Arg. Trong truong hop nay, b6 sung ornithine s& cai thién
(lam tang) lwong amonia trong mau (hyperamonaemia) va ciru sdng duoc meo, nhung s€ khong
kich thich duoc sy sinh truéng. Sinh tong hop arginine de novo théa mén nhu cau co thé lon
trudng thanh, ké ca lon mang thai (Carey va cs., 1987). O phan 16n dong vt c6 va truong thanh
(ngoai trir méo), sinh tong hop Arg théa man cho nhu cau sinh tong hop protein ciing nhu sinh
tong hop creatine va cac polyamine.

Histidine
Cdc dong phén ciia His

Phéan tng dau tién trong con duong chi dao phan giai His 1 phan tng khir amine do histidase
xuc tac, nhung mét luong nho His ciing bi khir carboxyl dé tao ra histamine. Dan xuét alpha-
ketoacid khong hinh thanh trong ca hai duong hudng phan gidi ndy. Do do, D-His sé khong
khong phai 14 tién chat ciia L-His (Baker va Boebel, 1981).

Carnosine

M6 bao dong vat chira carnosine la mot dipeptide cua B-alanine va histidine hay histidine bi
methyl hoa (anserine, balenine). L-carnosine la tién chat rat tot ctua L-His véi chudt, hidu qua
c6 thé dat 100%. Carnosinase c6 mat trong gan, than va rudt, nén carnosine thu nhén vao trong
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thirc an hay hinh thanh trong co thé déu 1a tién chat hi¢u qua cua His. Carnosine hay histidine
duoc methyl hoa (1-CHs- va 3-CHs-Histidine) khong hé c6 hoat tinh His (Robbins va cs., 1977).

Cac aminoacid mach nhanh
Nhom nay gdm 3 AA trung tinh va thiét yéu 1a Leu, Ile va Val.
Leucine

Alphaketoanalog ciia Leu 1a ketoisocaproic acid (KIC). Trong qué trinh chuyén héa binh
thudng, KIC hinh thanh nhd chuyén amine trong budc dau tién khi Leu bi phan giai, nhiéu KIC
duoc hinh thanh trong mé co. Ngoai ra, dang dong phan D- va L- alpha OH- analog cta Leu
ciing 13 tién chét ctia Leu. Ca D-Leu va OH-Leu trudc hét can chuyén thanh KIC.

D-Leu hoan toan c6 cong hiéu dbi v6i ga nhu mot tién chat cua L-Leu, nhung chi ¢ hiéu qua
50% dbi véi chudt bach. Keto-analog ctia Leu (KIC) dat hiéu qua sir dung 100% v&i ga, nhung
chi 50% v&i chudt bach. Ca 2 dang déng phan D- va L- ciia cac hydroxyl (OH-) analog ctia Leu
déu duoc gia cam loi dung tdt. Tuy nhién, L-OH-Leu va D-OH-Leu chi dugc sir dung hi€u qua
40-50% & chudt (D’ Mello, 1994).

Valine

Boebel va Baker (1982a) va Funk va cs. (1987) da danh gia hiéu qua st dung ctia cic déng phan
va céc analog cuaVal ddi v6i chuodt bach va ga con. D-Val va D-OH-Val duogc 1gi dung dat hi¢u
qua 70% & ga, con keto-analog cua valine (a-ketoisovaleric acid) va L-OH-Val dat hi¢u qua su
dung 80%. Chudt dat hiéu qua sir dung cac hop chit nay kém hon: 15% véi D-Val, 50% véi L-
OH-Val va ketoanalog cua Val, 45% v61 D-OH-Val.

Isoluecine

Gidng nhu threonine, isoleucine c6 2 carbon bat ddi, nén c6 4 dong phan quang hoc: L(2S, 3S),
D(2R,3R), L-allo (2S,3R) va D-allo (2R,3S). Trong khi nhém a-amine c6 kha nang dao nguoc
(D — L), thi nhém B-CH3 lai khong thé. Do do, D-isoleucine va L-alloisoleucine khong co6 hoat
tinh. D-alloisoleucine, tuy nhién, dat hiéu qua 60% & ga. Khong c6 thong tin vé két qua sir dung
D-alloisoleucine tinh khiét & cac loai khac (Funk va Baker, 1989).

Phenylalanine va tyrosine

D-Phe va D-Tyr déu duoc ga va chudt sir dung tét. Ketoanalog (a-ketoacid) ctia 2 AA nay déu
hién hitu 13 san phiam chuyén héa binh thuong trong co thé. Khi Phe bi hydroxyl hoa nhd
enzyme Phe-hydroxylase sé& tao ra Tyr. Cac nghién ctru vé hiéu qua ciia Phe nhu mot tién chét
ctia Tyr da chi ra rang hiéu qua dat 100% & ga, chudt va lon, va Tyr c¢6 thé dap tmg 45-50% tong
nhu cau cac AA c6 nhan thom (VD: Phe + Tyr).

Nguoi ta dd chimg minh rang chudt bach c¢6 thé sir dung L-0-OH- ciing nhu o-ketoanalog
(phenylpyruvic acid) ciia Phe. Hi€u qua str dung L-OH-Phe & ga dat 70%, & chudt 50%; con
v6i phenylpyruvic acid tuong tmg 1a 85 va 65% (Boebel va Baker, 1982b). Khi Phe phan ung
v6i glucose tao ra fructosylphenylalanine, hoat tinh ciia L-Phenylalanine hoan toan bi mét.

Cac acid amin khong thiét yéu (NEAA) dwoc tong hop trong co thé.

Dé phat trién ti da, ga con can c6 ca Pro va Gly trong KP dé cung cip cho cac qua trinh sinh
tong hop. Tuy nhién, Ser hoan toan c6 hi¢u qua dé thay thé Gly trong KP; su thoai héa Thr
thong qua con duong aldolase ciing tao ra Gly. So véi glutamate hoac diammonium citrate, AA
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thiét yeu 1a tién chat keém hi€u qua cua nito' amin can th1et cho qua trinh tong hop AA khong
thiét yéu. Chudt va meo can day dii cac NEAA de phat trlen t6i da, nhung lon va ga con c6 thé
phat trién toi da khi KP chtra glutamate 1a ngudn cung cép nito amin (Chung va Baker, 1991;
Baker, 1992).

Cac nguon nito khac ngoai AA ciling c6 thé dugc sir dung dé tong hop NEAA. Thong qua rudt
(bao gém ca vi khuan) va/hodc cac qua trinh cua co thé, dong vat co6 thé 1iy duoc nito dé tong
hop AA tir uré (urease cua vi khuan) va tir mot s6 kiém purin (adenine) va pyrimidine (uracil)
dugc cung cép tir KP hay tir sy luan chuyén trong co thé.

KET LUAN
C6 thé khang dinh mot sé diém sau day:

Céc tién chat cuia cac AA can dugc chuyén hoa thanh cac a-ketoacid sau d6 dugc chuyén amin
thanh L-amino acid.

Pong vat khong chuyén hoa dugce D-lysine va céac a- ketoanalog cua lysine, cling nhu khong loi
dung dugc D-threonine. D-tryptophan dugc lon sir dung kha tot, nhung ga st dung rat toi. D-
methionine va D,L-OH-methionine dugc nhiéu dong vat lgi dung rat tot, D- -cysteine khong co
hoat tinh sinh hoc ctia L-cysteine. Dong vat tong hop L-cysteine tir methionine. Dong vat khong
sir dung duoc D-arginine 1am tién chat cho L-argine. D-histidine ciing khong phai 1a tién chat
ctia L-histidine. D-leucine, keto-analog ctia Leu, hai dang ddng phan D- va L- OH- leucine duoc
ga loi dung rat tot. D-valine va D-OH-valine va keto-analog duoc ga loi dung kha tét. Ga khong
lgi dung dugc D-isoleucine va L-alloisoleucine, nhung lgi dung dugc D-alloisoleucine. D-
phenylalaline va D-tyrosine déu duoc ga su dung tdt. Nhu mot tién chét cua Tyr, Phe dat hiéu
qua 100% & ga va lon.
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ABSTRACT

Biochemical basis and efficacy of using L-Aminoacid precursors in animal nutrition

Most amino acids (AA) are made via fermentation synthesis, although some are made via chemical synthesis (e,g.
DL-Met) or from chemical extraction processes (e.g. L-Cys). Chemical synthesis generally results in the DL-
racemic mixture (1:1 ratio of D- and L-isomer) while fermentative synthesis and chemical extraction generally
yield the L-isomer. Dietary AA or AA precursors must be converted to the L-AA in the animal body in order for
prorein synthesis to procced. The aim of this review is to present the biochemical basis and efficacy of the use of
precursors of L-aminoacids in animal nutrition. D-forms of AA that have biological efficacy are converted to L-
isomers via a two-step reaction sequence involving oxidation to the keto analogue amd then transamination of the
keto analogue to the L-AA. For biological efficacy, hydroxy-substituted AA analogues must first be enzymatically
oxidized to the keto analogue, and then transaminated to the L-AA. Relative bioavailability (RBV) of AA isomers,
analogues and precursors is expressed as growth efficacy percentages of the L-isomer, which is assumed in all
cases to represent 100% RBV. The a-keto analogue of Lys is not formed in the principal pathway of Lys degration.
D-Lys and a-keto analogue of Lys have no biological efficacy fo animals. Thr is catabolized initially via
dehydratase, dehydrogenase or aldolase reactions, and none of these reaction sequences yields the a-keto analogue
of Thr. Hence, D-Thr has no biological efficacy. D-Trp is utilized well by pigs and rats. Pigs obtain good activity
from D-Trp, with values ranging from 70% to 100%. The D-isomer of Met is utilized well as an L-Met precursor
except in humans. The efficacy of D-Met for pig growth is 100%. The keto analogue of cysteine is not produced
in metabolism, and thus neither the keto analogue of cysteine nor D-cysteine have L-cysteine activity. The a-
hydroxy analogue of Met (OH-Met) is an important commercial product. This compound is made chemically and
therefore it is a 1:1 mixture of D- and L-OH-Met. Two separate enzymes are necesary to convert DL-Met to the
a-keto analogue of Met, a dehydrogenase for D-OH-Met and an oxidase for L-OH-Met. The keto analogue of Met
is then transaminated to L-Met. Table 2 gives DL-Met as having 80% molar efficacy in chicks, but 100% molar
efficacy in young pigs. Neither chicks nor rats could use D-Arg as a precursor fof L-Arg. The a-keto analogue of
Arg is not formed in metabolism. The a-keto analogue of His is not formed in His degradation. Thus, D-His would
not be expected to have bioactivity as a precursor for L-His. D-Leu is copletely efficacious in chicks as an L-Leu
precursor. Both D and L-isomers of the OH-analogue of Leu are well utilized by chicks. D-OH-Val is utilized at
70% efficiency in chicks, while the keto analogue of Val (a-ketoisovaleric acid) and L-OH-Val are utilized at 80%
efficiency. D-isoleucine and L-alloisoleicine have no biological activity. D-alloisoleucine, however, has an
efficacy value of 60% for chicks. With L-OH-isoleucine, chicks obtain 85% bioactivity from this compound, but
D-OH-isoleucine has no bioafficacy for chicks. D-phenylalanine and D-tyrosine are utilized well by both chicks
and rats.
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