Thifc dn chian nudi — Xac dinh lysin hitu dung

Animal feeding stuffs — Determination of available fysine

1 Pham vi va linh vuc ap dung

Tiéu chudn nay qui dinh phuong phap xac dinh lysin hitu dung trong thifc an chan nudi chifa cac
protein thuc vat hoac dong vat,

Tuy nhién, khi so sanh vdi phep xac dinh béng sinh hoc thi phuong phap nay danh gia qua ludng
lysin hitu dung va can phai chu y trong phan giai thich cac két qua.

2 Tai ligu vién dan

Cac tai lidu vien dan sau |& rat cdn thiét cho viec ap dung tiéu chudn. Déi vai cac tai liéu vién dan ghi
nam ban hanh thi ap dung phién ban dude néu. D6 vai cac tai ligu vién dan khong ghi nam ban hanh
thi &p dung phién ban mdi nhat, bac gom ca céc stfa déi.

TCVN 4325:2007 (1SO 6497:2002), Thifc an chan nudi — LAy mau.
TCVN 4328 (1SO 5983), Thifc &n chan nudi — Xac dinh ham Iuong hitd va tinh ham lugng protein tho.

TCVN 6852:2001 (6498:1998), Thifc an chan nudi - Chudn bi mau thif,

3 Pinh nghia

Lysin hiru dung (available lysine).

Ludng lysin con lai sau khi 14y ludng lysin téng sé trir di ludng lysin khong hitu dung xac dinh dugc
dudi cac diéu kién qui dinh trong tiéu chudn nay.

Lugng lysin hitu dung dudc biéu thi theo phén tram khai lugng cla nguyén ligu tho.



4 Nguyén tac.

Phdn méu thir 43 nghién ducce thuy phan bang axit clohydric, sau dé lysin tong sé dude tach bang
séc ky cot va xac dinh bang do phé o bude séng 570 nm.

Phan mau thir d& nghién thif hai dudc phan (ng véi dung dich etanol clia 2, 4-dinitroflucrebenzen
trong mai trudng kiém, dudc 1am sach réi cho thuy phan bang axit clohydric, tach lysin khong hitu
dung bang sdc kv cot, va xac dinh bAng do phd & budc séng 570 nm.

5 Thuéc thir

Chi sif dung cac thude thir tinh khigt phan tich. Nudc sU dung phai & nudc 1a nudc cat hodc nudc co do
tinh khigt tudng dudng.

5.1 Ete dietyl, khing chifa peroxit.

5.2 MNatri bicacbonat, dung dich 80 g/l.

53 24-Dinitroefluorcbenzen (DNFB), trong dung dich etanol.
Hoa tan 0,15 ml DNFB trong 12 ml etanol 95 % (theo thé tich).
Chuan bi dung dich nay ngay trudc khi sl dung.

5.4 Axit clohydric, khoang 6 mol/l.

Tron 1 thé tich axit clohydric (2 = 1,19 g/ml) véi 1 thé tich nude.

5.5 Dung dich natri xitrat, dung dich dém, pH khoang 2,2.
Hoa tan trong nudc theo thir tu sau:
21 g axit xitric ngadm mat phan ti nudc;
& g natri hydroxit;
18 ml axit clohydric (2, = 1,19 g/ml);
0.1 ml axit octanoic (caprylic);
20 ml thiodiglycot,
3 ml dung dich ete dodecyl polyoxyetylen 30 % (theo thé tich) v&i khodng 23 phan tﬂ'nxwelylan”.

Pha lo&ng bang nudc dén 1 000 mil.

" Zan pham BRLJ 35 thich hop cb ban sdin, Thing tin nay dua ra dé tao thuan loi cho nogudi si dung tigu chudn va IS0 khing
Ar Ainh sl dung sdn phdm nay.



5.6 Matri xitrat, dung dich dém, pH = 5 28.
Hoa tan trong nudc theo thir tu sauw:
24,5 g axit xitric ngadm mot phan td nudc;
14 g natri hydroxit;
6,8 ml axit clohydric {m = 1,19 a/ml);
0,1 ml axit octancic (caprylic);

3 ml dung dich ete dodecy! polyoxyetylen 30 % (theo thé tich) vdi khoang 23 phan tir oxy-etylen®.

Pha loang bang nude dén 1 000 mi. Ding axit clohydric (2, = 1,19 g/ml) hodc dung dich natri hydroxit
50 % (theo khdi luong) dé chinh pH dén 5,28 + 0,02

5.7 Thudc thir ninhydrin.
5.7.1 Natri propionat, dung dich dém, pH 55 + 0,1

Hoa tan 168 g natri hydroxit trong khoang 400 mi nudc. Lam ngudi, réi thém 498 ml axit propionic trong
khi 13 lign tuc. Pha lo@ng bang nudc d&n 1 000 ml.

5.7.2 Chuan bi thudc thir

Chuan bi thudc thif ninhydrin trong méi trudng nitd va d ndi tai. Cho 1 Iit peroxit khéng chia ete
monometyl cla glycol etylen, 1 Iit dung dich dé&m natri propionat {5.7.1) va 40 g ninhydrin vao binh cau
2 |it, ldc cho dén khi hoa tan hét, sau d6 thém 1,33 g thigc (I} clorua ngam hai phan tif nudc
(SnCl,.2H,0). Lic cho dén khi hoa tan hét (xem chd thich).

Néu gilr 3 4 °C dudi 4p suat nhe trong méi trudng nitg va & ndi téi, thi thude thir nay c6 thé bén trong
1 thang.

CHU THICH Méu xudt hién két tha SnCl,, thi thay kém (II) clorua béing 7.5 mi dung dich thige (1) clorua 150 g/l
ho#c bang 1,5 g hydrindantin trén Iit thudc thi.

5.8 Lysin, dung dich chudn, tuong (ng vai 1 mmol cha lysin trén lit,

Hoa tan 182,5 mg lysin monohydroclorua trong 100 ml axit clohydric 0,1 moel/l. Ly chinh xac 10 ml
dung dich nay va pha lodng dén 100 ml bang dung dich dém natri xitrat pH 2,2 (5.5).

1 ml dung dich nay chita 1 umol lysin.



6 Thiét bi, dung cu
St dung céc thiét bi, dung cu clia phéng thir nghiém thong thudng va cu thé nhu sau:
6.1 May nghién, co cac dic tinh sau day;

a) ducc cdu taoc bang vat liéu khong hat 8m;

b} dé lam sach va cd khodng tréng khong sl dung 18 thigu;

¢) cho phép nghién nhanh va nghién déu, khéng lam néng qua mic va ngan tiép xic vai khéng khi
bén ngoai cang nhiéu cang tét.

d)  eb khd nang digu chinh dé thu dude cac hat b cac kich cd qui dinh trong 7.1,

6.2 Binh cau, cd dung tich 250 ml va 1 000 ml, day phang, ¢d ngan c6 khdp néi mai hinh nén va binh
sinh han khdp vdi binh cau.

6.3 Chén nung, bang thuy tinh thiéu két loai P 16 (¢& 16 10 um dén 16 um).

6.4 B8 déu, kha nang duy tri & nhiét d& dam bao cho viéc ddi luu (120 °C dén 130 °C).

6.5 May cat quay.

6.6 Thiét bi phan tich tu ddng axit amin, hodc néu khéng san co, thi ding hé théng sic ky thi céng

bao gém:

a) sdc ky cot, chidu dai khoang 250 mm va dudng kinh trong 6 mm dude duy tri nhigt dé én dinh &
55 °C béng tUi nudc va bé tudn hoan nhiét, va dugc nhdi ddy dén 200 mm bang resin traoc déi

cation vdi cac nhdém chifc nang sulfonic, oo off hat 13 + 2 um™ trong mdi truding axit manh 8 %.
b bom pitténg nha, tac duge téec d& 50 mifgid;
¢) b thu nhan phan chiét;
d)  ndi cach thuy dun soi;

e) phd k& cai dat & budc séng 570 nm, cd cac cuveét day 10 mm.
6.7 Pipet chia dé, cé dung tich 1 mi; 5 ml va 10 ml.

6.8 Binh dinh mirc, co dung tich 10 mi; 20 ml va 100 ml.

?' gan pham Aminex AS thich hdp cé ban sin. Théng tin nay dua ra dé tao thuan lgi cho ngudi s dung tiéu chudn va IS0
khéng an dinh s0 dung san pham nay.



6.9 Can phan tich.

7 Lay mau
TCWN 4325:2007 (IS0 6497:2002).

8 Cach tién hanh
8.1 Chuan bi mau thir
Nghién tir 5 g d&n 10 g mau phéng thir nghiém dé thu dugc cac hat ot hét gua sang cé cd 16 315 pm.

CHU THICH €& 15 clia sang dude qui dinh nhd hon so véi khuyén céo trong TCVN 6952:2001 (ISO 6498:1998)
Ia dé dam bdo dudec sutiép xic tdi da vai DMFE.

8.2 Phan mau thu

Can hai phan mau thir, maéi phan tugng (g véi khoang 100 mg protein thé chinh xac d&n 1 mg va cho
lan Iuot vao hai binh cdu (6.2) [xem TCVN 4328 (1SO 5983) dé xac dinh ham ludng protein].

8.3 Lysin téng s6

8.3.1 Thuy phan bing axit clohydric

Cho 500 ml axit clohydric 8 mol/l (5.4) vao binh cu 1 000 ml {(xem 8.2). Lap binh sinh han va dat binh
cdu vao trong bé dau (6.4) da dude lam néng trude tir 120 °C dén 130 °C.

Sau khi dun s6i nhe trong 24 gid, lam ngudi binh va loc Iugng chifa trong binh qua chén nung (6.3). S0
dung may cat quay (6.5) lam bay hai dich loc & nhiét d5 khdng qua 40 °C, Cho nudc vao can thu dude
va cho bay hdi tiép. Lap lai thao tac nay cho dén khi phan Idn axit clohydric dudc loai bé hét; théng

thudng, trang bén |an, mai lan bang 30 mi nudc |a di,

Héa tan cén trong dung dich dém natri xitrat ¢é pH 2,2 (5.5) va chuyén lugng nay sang binh dinh mirc
mét vach 100 ml (6.8). Thém dung dich dém natri xitrat pH 2,2 (5.5) che dén vach, loc qua gify loc
gap nép,

8.3.2 Chuan bi cot ldn cudi va hip phu dich thuy phan

NB&i bom clia thigt bi (6.6) vao bd phan chifa dung dich dém natri xitrat cd pH 5,28 (5.6); sau dé chinh
tdc do dong dén 50 mi/gids. N&i bom vao cot resin, di duge lam néng trudc dén 55 °C, va cho dung dich
dém (5.6) di qua cot trong 20 phut dé tao su can bing. Thao bdm ra. Loai bd phan 1én chat 1dng phia

trén cot resin, chi ¥ sao cho bé méat clia cot resin khing bi khé.



Dang pipet {6.7), 18y 0,5 ml dich thiy phén (hofic 1 ml néu stf dung hé théng thl céng) cho I&n cét, sau
d6 cho di qua qua cét resin 6 sut ho trd clia ap suat nitd nhe. Trang thanh cét bang 0.5 ml dung dich
dém natri xitrat c6 pH 5,28 (5.6) va cho qua cot resin. Bién day cot dén dinh bing dung dich ﬂém ratri
xitrat {5.6) va ndi vdi bom.

8.3.3 Xacdinh
8.3.3.1 Hé théng tu dong

Cai dat thiét bi phan tich. Hiéu chudn thiét bi bang 0,25 umol lysin [0,25 mi dung dich chuan lysin (5.8)]
hodc theo lugng qui dinh trong chi dan clia nha san xudt, tién hanh nhu ma ta trong 8.3.2.

8.3.3.2 Hé théng thi céng
8.3.3.2.1 Binh vi lysin -

Phan chat rira giai chira lysin phai dugc kiém tra bang cach ding dung dich lysin d3 biét trude néng do,
vi du dung dich Tpmol/ml (5.8). Bai vdi muc dich nay, loai bé 25 ml dén 30 ml chat rifa giai dau tién va
thu 18y cac phan 1 ml vao cac éng thir nghiém cho dén khi thu duge phan thir 50 tinh tir khi bat d4u rira
gigi. Thém vao médi phan 1 ml thudc thit ninhydrin (5.7) vao céc phan tir phan 30 dén phan 50, Trén
déu, chuyén vao ndi cach thuy dun sdi va dé trong 15 phit. B& ngudi. Pha loang béng cach thém 10 ml
dung dich dém natri xitrat co pH 5,28 (5.6). Tron va do chét hdp thu & 570 nm béng phd ké, ding dung
dich dém natri xitrat ¢6 pH 5,28 (5.6) lam dich I6ng d8i chimg.

CHU THICH Duéi cac didu kign qui dinh, lysin thudng dude rifta giai & cac phan tir phan 39 dén phan 45, day

chi la théng tin d& tham khia.
8.3.3.2.2 Xacdinh

N&u lysin duge rifa gidi tit cac phan tir phan 39 dén phan 45 thi loai bd 38 ml chat rita giai dau tién, thu
ldy va gdp cac phan (phan thir 39 d&n phan thir 45) tudng (ng vdi pic lysin va cho bay hai bang may
cét quay (B.5).

CHU THICH  Sau khi thu hdi cac phén cé chia lysin, cho khodng 200 mi dung dich dém di qua cét a2 loai bé

hét thanh phan khéng mong mudn co thé con s6t lai.

Hoa tan can trong 5 ml dung dich dém natri xitrat ¢ pH 5,28 (5.6) va thém 5-ml thudc thi ninhydrin
(5.7). Tron déu, chuyén vao ndi cach thuy dun séi va dé trong 15 phit. D& ngudi. Pha lodng hén hop
béng dung dich dém natri xitrat ¢6 pH 5,28 (5.6) sao cho néng do lysin cla dung dich thir & khodng
0,02pmol/ml {V,1a phan thé tich mau thdr thu dudc),
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B d6 hap thu d 570 nm bang phé k&, diing hén hgp clia mét phan thé tich dung dich dam natri xitrat
(5.6) va mot phdn thé tich thudc thir ninhydrin (5.7) 1am dich 1dng d8i ching, cho vao noi céch-thuﬁf dun
s6i trong 15 phit va sau khi 1am nguéi thi pha loang dén thé tich Vv, .

8.3.3.2.3 Hiéu chuan phd ké

Lay chinh xac 5 ml dung dich lysin chudn (5.8). Cho 5 ml thudc thir ninhydrin (5.7). Trén déu, chuyén
sang néi cach thuy dun séi va d& trong 15 phit. D& ngudi va pha loang dén 100 ml bang dung dich dém
natri xitrat co pH 5,28 (5.6).

Bo d6 hap thu bang phd ké dudi cing diéu kién nhu trong 8.3.3.2.2.
8.4 Lysin khong hiru dung
8.4.1 Phan img dinitrophenylation

Ding pipet (6.7} chuyén 8 ml dung dich natri bicacbonat (5.2) cho vao binh ciu 250 ml {xem 8.2). bé
khoang 10 phut, khudy fién tuc. Sau d6 thém dung dich DNFB (5.3), day nap binh, l4c va dam bio ring
cac hat khong bam |én thanh binh, d&€ hon hgp qua dém & nhiét d6 phong va & noi téi.

8.4.2 Lam sach

Dung may cét quay (8.5) lam bay hai cho d&n khé & nhiét d& nhé han 40 °C. Cho 75 mi ete dietyl (5.1)
vao binh cdu, khudy va dé tach pha. Loai bd hét ete dietyl, chi v tranh kéo theo cac hat ran. Lap lai cac
thao tac nay trén hai lan, méi I&n ding 50 ml ete dietyl. Lam bay hdi cac vét dietyl ete cudi cling bang

cach dun néng trén may cat quay.
8.4.3 Thuy phan bing axit clohydric

Chuyén sang binh cdu 150 ml axit clohydric (5.4) va tién hanh nhu mé ta trong 8.3.1 nhung chuyén hét
lugng cén va hoa tan trong dung dich dém natri xitrat ¢6 pH 2,2 (5.5) trong binh dinh mde 20 mi (6.8)
{ho@c 10 ml néu ding hé thing thi cong).

8.4.4 Lam ling dich thuy phan va xac dinh
Tién hanh nhu mé ta trong 8.3.2 va 8.3.3.

Trong trugng hop hé thdng thi céng, thi doc 1dn cudi cling trén phd ké cd thé thuc hién dude bing cach
pha lo&ng thé tich lysin clng vdi hén hop thudc thit dén 20 ml bing dung dich dém natri xitrat co
pH 5,28 (5.6) (V, Ia thé tich dung dich thif thu dudc).



TCVN 5281:2007
8.5 Sa lan xac dinh

Tién hanh hai 1an xac dinh trén ctng mau thi, ding hai cp phan mau thir khac nhau.

9 Biéu thi két qua

9.1 Phudng phap tinh va céng thuc

9.1.1 Lysin téng s&

9.1.1.1 Xac dinh béng cach sif dung dung cu phan tich tr déng

Lysin téng s6, w,, dudc biéu thi theo phan tram khéi lugng, tinh bang céng thifc sau day:

0,365
m, x V

e
S
trong dé:
S, ladién tich pic tudgng (ng véi 0,25 pmol lysin;
S. la dién tich pic tuong (hg véi lysin téng sé xac dinh duge trong 8.3.3.1;
m, la khéi lugng clia phan mau thir cho vao trong binh thit nhét, tinh bang gam;
V, la thé tich cla dich thuy phan dugc chuyén vao cot (thiing thuging, W, = 0,5 ml), tinh bang mililit,
9,1.1.2 Xac dinh bang cach s dung hé théng phan tich thd céng
Lysin tong s&, w,, dudc bigu thi theo phan tram khéi lugng, tinh bang cong thic sau day:

¥ x0073 A
m, xV, A,

trong do
A, la dd hap thu clia dung dich lysin chuan xac dinh dudc trong 8.3.3.2.3;
A; 14 dd hap thu xac dinh dudc trong B.S._E.E.E;
V, la thé tich clia dich thily phan dudc chuyén sang oot (thong thutng, V, = 1 mi), tinh bang milii;
V, lathé tich ciia dung dich thi, tinh bang mililit;

m, la khdi lugng elia phan miu thir cho vao trong binh cdu thif nhét, tinh bang gam.



9.1.2 Lysin khong hiru dung
9.1.2.1 Xac dinh bing cach sir dung dung cu phén tich tu dong
Lysin khéng hitu dung, w,, dugc biéu thi bang phan tram khéi luong, tinh bang céng thifc sau day:

0073 S,
my xVy Sy

trong do
S, la dién tich pic tuong (ng vdi 0,25 umal lysin;
S, la dién tich pic tugng (ing vdi lysin khdng hitu dung, xac dinh dugc trong 8.4.4;
m, lakhdi luong clia phan mau thit cho vao trong cAu binh thir hai, tinh bang gam;

-

V, |athé tich ciia dich thuy phan dugc chuyén sang ct (thong thudng, Vo = 0,5 mi), tinh bang mililit.
9.1.2.2 Xac dinh bing cich sk dung hé thdng thu céng
Lysin khéng hitu dung, w,, dudc bigu thi bang phén tram khéi Iudng, tinh bang cong thifc sau day:

VE Kﬂ.ﬂﬂ?-ﬂxﬁq—z

trong do
A, ladé hidp thu cha dung dich lysin chudn xac dinh duge trong 8.3.3.2.3
A, la dd hdp thu xac dinh dudc trong 8.4.4;
V, 1athé tich ciia dich thui phan dugc chuyén sang cit (théng thudng, Vi = 1 ml), tinh bang mililit;
V, la thé tich clia dung dich thir (théng thudng, V; = 20 mi), tinh bang mililit;

m. 4 khéi lugng clia phan mAu thir cho vao binh thit hai, tinh bang gam.
9.1.3 Lysin hiru dung
Lysin hitu dung, w,, dudc biéu thi bang phan tram khdi iugng, tinh bang cong thirc sau day:

W1 ey W:-
trong do
w, la lysin tdng 6 (xem 9.1.1});

w. la lysin khong hitu dung (xem 9.1.2).



CHU THICH Lysin hitu dung, duge bidu thi bing phan tram khéi lugng clia lysin téng s, tinh bang céng thic

sau day;

9.2 Dé lap lai

Chénh l&ch gilta cac két qua thu dudc clia hai 1&n x4c dinh dude ti€n hanh dang thoi hodc ké tiép nhanh
do cling mét ngudi phan tich khéng qua 10 % gia tri trung binh clia cac két qua thu dudc.

10 Bao cao thir nghiém

Bao cao thir nghiém phai néu dude phudng phap sif dung va két qua thu dude. Bao céo cling phai dé
cép dén moi chi it khéng qui dinh trong tiéu chuan nay ho#c tuy ¥ Iua chon, cling v&i bat ky chi tiét
nao anh hudng dén két qua.

Bao cao thif nghiém ciing phai bao gdém moi thang tin can thiét d€ nhan biét day di vé mau.



L&i gidi thidu

Lysin trong s&n pham thuc pham thuéng dude coi la dé chuyén hoa khi nhém amin cudi {(amino &) cla
chung khdng két hop dugc. Phan lysin nay co thé xac dinh dudc vi cac nhém nay két hdp vdi 2,4-

dinitroflucrcbenzen.



