Thirc an chan nuoi — Xac dinh ham ludng tryptophan

Animal feeding stuffs — Determination of tryptophan content

1 Pham vi ap dung

Tiéu chudn nay md ta phudng phap xac dinh ham Iuigng tryptophan tu do va téng so trong thifc an
chan nudi (vi du: thifc an hoan chinh va thitc &n bo sung, nguyén liéu thd, nguyén lidu trong hon
hgp, s&n pham premix, thifc &n dam dic...). Khiing phan biét gita dang D- va L-.

2 Nguyén tac

Bé xac dinh tryplophan téng sé, thuy phan méau trong méi trudng kiém béng dung dich bari hydroxit
b&o hoa va dun nong dén 110 °C trong 20 gid. Sau khi thuy phan, bd sung chat ndi chudn.

P& xac dinh tryptophan W do., chiét mau frong mai tridng axit nhe vdi su co mat clia chat ndi chuan.
Tryptaphan va chat ndi chudn trong dich thuy phan hoac dich chiét dudc xac dinh bang sac ky long
hiéu n&ng cao (HPLC) pha dao cdt C,; co phat hién huynh quang.

3 Thudc thir va vat liéu

Chi s(f dung thuéc thir tinh khiét phan tich, trif khi cé cac qui dinh khac.

3.1 Nudc cat hai ldn, hodc nudc o6 db tinh khiét tugng duong (d6 dan dign < 10 pSiem).

3.2 Chat chudn: tryptophan (linh khigt/ham lugng = 99 %) dugc lam khd trong diéu kién chan khéng

qua phospho pentoxit,

3.3 Chat ndi chuin: a-metyltryptophan (tinh khigt/ ham lugng = 99 %) dugc lam khé trong digu kién
chan khong qua phospho pentoxit.

3.4 Bari hydroxit octahydrat

Can than khéng dé Ba(OH),.8H,0 tiép xuc lau trong khong khi ¢& tranh hinh thanh BaCO;, ma co thé
gay can trd phép xac dinh (xem B.3).



3.5 Natri hydroxit.

3.6 Axit orthophosphoric, w = 85 %.

3.7 Axit clohydric dam dac, ., = 1,19 g/ml.

3.8 Metanol, loai ding cho HPLC.

3.9 Xang nhe, cd khoang séi tir 40 °C dén 60 °C.

3.10 Dung dich natri hydroxit, ¢ = 1 mol/l.

Hoa tan 40,0 g NaOH (3.5) trong nude (3.1) va thém nudc {3.1) cho dén 1 lit.
3.11  Axit clohydric, c = 6 mal/l.

Lay 492 ml HCI (3.7) va thém nudc (3.1) cho dé&n 1 lit.

3.12 Axit clohydric, c = 1 mal/l.

Lay 82 ml HCI (3.7) va thém nudc (3.1) cho dén 1 lit.

3.13 Axit clohydric, ¢ = 0,1 mal/l.

Lay 8,2 ml HCI (3.7) va thém nudc {3.1) cho dén 1 lit.

3.14 Axit orthophosphoric, c= 0,5 molil.

Lay 34 mi axit orthophosphoric (3.7) va thém nudc (3.1) cho dén 1 lit.
3.15 Dung dich tryptophan dam dac (3.2), ¢ = 0,000 5000 g/ml.

Hoa tan 0,25 g tryptophan (3.2) (da can chinh xac d&n 0,1 mg) trong axit clohydric (3.13) vao binh dinh
mic 300 ml va thém axit clohydric (3.13) cho dén vach. Bao quan dung dich nay & nhiét dé —18 °C t6i
da |4 bén tuan.

3.16 Dung dich ndi chuan dam dic, ¢ = 0,000 54 g/ml.

Hoa tan 0,27 g a-metyltryptophan (3.3) (da can chinh xac d&n 0,1 mg) trong axit clohydric (3.13) vao binh
dinh mitc 500 ml va thém axit clohydric (3.13) cho d&n vach. Bao quan & nhigt d8 —18 °C t6i da la bén tuan.

3.17 Dung dich chuan hiéu chuan clia tryptophan va chat ndi chuin

Lay 2,00 ml dung dich tryptophan dam dac (3.15) va 2,00 ml dung dich néi chuan dam dac
(a-metyltryptophan) (3.16). Pha loang bang nudc (3.1) va metanol (3.8) dén cing mot thé tich va cing
mét néng d6 clia metanol (10 % dén 30 %) khi k&t thac thiy phan.



Chuan bi dung dich nay ngay trudc khi str dung.

Trong qué trinh chudn bi, bio vé& tranh anh néng truc tiép cla mat troi,

3.18 Etanolamin = 98 %.

3.19 Dung dich 1,1,1-tricloro-2-metyl-2-propancl.

Cho 1 g dung dich 1,1,1-tricloro-2-metyl-2-propancl vae 100 ml metanol (3.8).

3.20 Phadéng dung cho HPLC.

Hoa tan 3,00 g axit axstic vao trong 900 ml nude (3.1) va thém 50,0 ml dung dich 1,1, 1-tricloro-2-metyl-2-
propanol (3.18). S dung etanolamin (3.18) dé chinh pH dén 5,00, Thém nudc (3.1) cho dén 1 000 ml.
4 Thiét bi, dung cu

Sit dung cac thiét bi cla phang thif nghiém théng thutng va cu thé nhu sau:

4.1 Thiét bi HPLC c6 detector do phd huynh quang.

4.2 Cétséc ky 1éng, 125 mm x 4 mm, dude nhéi bang Cye, 3 um, hodic tudng dudng.

4.3 May do pH.

4.4 Binh polypropylen, dung tich 125 mi, ¢ c& réng va nap van.

4.5 B loc mang, 0,45 pm.

4.6 N&i hap ap luc, co kha nang duy tri d (110 + 2) °C, [(140 + 10) kPa (1,4 + 0,1) bar].

Bia c6 ndp day kin ap sudt cd thé dé trong t0 sy ¢6 khd nang diéu chinh dén (110 * 2) °C ¢o thé dudc
sUf dung.

4.7 May khuay tir ho#c may lac cd hoc.,

4.8 May tron Vortex.

5 Céch tién hanh
5.1 Chuan bl mau

Nghién mau sao cho lot hét qua sang 0,5 mm. Cac mau co do dm cao phai dude lam kho trong khong
khf & nhiét dé khéng qua 50 °C hodc dugc lam déng khé tryde khi nghién. C&c mau co ham luang chat
béo cao phai dugc chiét bing x&ng nhe (3.9) trudic khi nghién.



5.2 Xac dinh tryptophan tu de (dich chiét)

Can mot ludng thich hdp (1 g d&n 5 g) mau da chuén bi (5.1) chinh x&c dén 1 mg cho vao binh nén.
Thém 100,80 mi axit clohydric (3.13) va 5,00 ml dung dich néi chudn dam dac (3.16), Sif dung may
khudy tir hogic may lac co hoc (4.7) d8 Iac hodc tran trong 60 phut. BE Idng va ding pipet 1y 10,0 mi
dung dich ndi phia trén cho vao cc c6 mé. Thém 5 ml axit orthophosphoric {3.14). Dung natri hydroxit
(3.10) chinh pH d&n 3,0. Cho mét ludng metanal (3.8) di dé co dude néng dé metanol khodng 10 %
dén 30 % trong thé tich cudi cing. Chuyén mét thé tich thich hop vao binh dinh mc va pha loang béng
nudc (3.1) dén thé tich can thit cho phép do séc ky [xap xi bdng thé tich cla dung dich chudn hiu
chudn (3.17)].

Loc vai mililt dung dich qua mang loc ¢d 16 0,45 um (4.5) trude khi bom vao 6t HPLC, Tign hank chay
sac ky theo 5.4.

B&o vé dung dich chudn va dich chiét tranh anh nang truc tigp cla mat trai. NEu khéng thé phan tich
cac dich chiét trong cling ngay, thi cac dich chiét c6 thé dude bio quan & 5 °C t6i da la ba ngay.

5.3 Xac dinh tryptophan téng s& (dich thuy phan)

Can tr 0,1 g dén 1 g mau da chuén bi (5.1) chinh xac dén 0,2 mg vao binh polypropylen (4.4). Phan
mau thit & cén nén cé ham lugng nito khoang 10 mg. Cho 8,4 g bari hydroxit octahydrat (3.4) va 10 ml
nude (3.1). Tron trén may tron Vortex (4.8) hodic may khudy tir (4.7). D& nam cham dude boc béng
teflon trong hén hgp. Rita thanh binh bang 4 ml nudc (3.1). Van ndp xoay va day kin binh. Chuyén sang
ndi hap ap Iuc (4.6) c6 chifa nudc séi, va hip bing hoi nudc trong 30 d&n 60 phit. Day ndi hap &p luc
va hép & (110 °C + 2 °C) trong 20 gid.

Trude khi md néi hdp ap e, giam nhiét d6 chi vira thdp hon 100 °C. BE tranh tac tinh the
Ba(OH)..8H,0, thi thém 30 ml nudc (3.1) & nhiét @ phong vao hén hgp dang m. Lic hodc khusy nhe.
Thém 2,00 ml dung dich ndi chuan dam dac (a-metyltryptophan) {(3.16). Lam ngudi binh trong nudc
ho#c bé d4 trong 15 phut.

Sau dd, cho thém 5 ml axit orthophosphoric (3.14). Giit binh trong bé l1am ngudi va trung hda bang HCI
6 mel/l (3.11) trong khi van khudy lién tuc v& chinh pH d&n 3,0 bing cach sit dung 1 mol/HCI (3.12).
Cho thém mét Iugng metanol vita dl dé c6 dudc ndng 6 metanol khoang tir 10 % dén 30 % & thé tich
cudi cling. Chuyén thé tich thich hgp sang binh dinh mc va pha loang bang nudc (3.1) dén thé tich can
thiét cho phép do sdc ky (vi du 100 ml). Viéc bé sung metanol khong dudc tao két tia.

Loc vai mililit dung dich qua bé loc mang 0,45 um (4.5) truéic khi bom lén cot HPLC. Tién hanh chay
séc ky theo 5.4.



Viisom & the tich cla dung dich ngi chudn dam dac (3.16) dude b3 sung vaoc dich chiét (5.2} -

(= 5,00 ml) hosc dich thuy phan (5.3) (= 2,00 mi) tinh bang mililit:
Aizam 18 dién tich pic clia chét néi chudn trong dich chiét (5.2) hoc dich thuy phan (5.3);
Aryca 18 dién tich pic cla dung dich chudn hiéu chudn tryptophan (3.17):

Vi |8 thé tich clia dung dich ndi chudn dam déc (= 2,00 ml) (3.16), dude ba sung vao dung
dich chu@n higu chudn (3.17), tinh bang mililit;

m  la khéi lugng clia mau, tinh bang gam (duge chinh vé& khéi luong ban d3u néu da dudc sdy kho
va/ hodc khif chat béo).

7 Bochum

7.1 Phép thif lién phong thir nghiém

Céc chi tiét clia phép thir lien phong thif nghiém vé dé chum clia phuong phap dugc dua ra trong phu
luc A. Cac gia tri thu dudc tir phép thif nay co thé khong ap dung cho cac dai nang dé va cac chit nén
(matrix) khac véi cac gia tri da néu.

7.2 P8 lap lai

Chénh |&ch tuyét doi gitta cac két qua clia hai phép thir doc lap, don I8, thu dudc khi st dung cling
phugng phap, trén vat liéu thir ging hét nhau trong cling mét phéng thir nghiém, do mat ngudi thue
hign, st dung cling thiét bi, thuc hién trong mét khodng thdi gian ngan, khang qua 5 % cac truding hep
vUgt qua gidi han I&p lai r duge néu trong cac bang tir A.1 dén A.3.

7.2 Do tailap

Chénh léch tuyét déi gilta cac két qua cla hai phép thir don 1&, thu dudc khi sif dung ciing phuong phap
trén vat liéu thit gibng hét nhau, trong cac phong thit nghiém khac nhau, do nhimg ngudi khac nhau
thue hién, sif dung cac thigt bi khac nhau, khéng qua 5 % cac trugng hap vurgt qua gidi han tai lap R
cho trong cac bang tir A.1 d&n A.3.

8 Bao cdo thir nghiém
Bao cao thir nghiém phai ghi ré:

a) moi théing tin can thiét d& nhan bigt ddy 40 vé mau;



b) phuong phap I8y mau da sir dung, néu biét;
c) phudng phap thif nghiém da dung, vién dan tidu chudn nay,;

d) tat ca cac chi tiét thao tac khong dudc quy dinh trong tigu chufn nay hoac nhing digu dude coi la
tuy  cling nhu moi sy cd bat ky ma co thé anh hudng dén két qua thir,

e} két gua thir nghiém thu duge, hodc néu théa man yéu ciu vé do lap lai thi néu két qua cudi cing

thu dugc.



Phu luc A

(tham khao)

Cac két qua cta phép thir lién phéng thi nghiém

Mét phép thif lién phong thir nghiém do lién minh Chau au t8 chifc da tién hanh phan tich trén ba mau

phan tich gdm 12 phang thif nghiém dé kiém tra xac nhan phuong phap thuy phan. Trén méi mau thuc

hién n&m phép phan tich kép. Céc k&t qua dudc néu trong bang A.1,

Bang A.1
Mu 1 Miu 2 Miu3
Thirc @n cho ldn Thire an bé sung Thirc &n dam dac
cho ldn cd cho lgn
=i s L-tryptophan e 5
' S8 uong cac phong thif nghiém cé két qua 12 12 12 L
| 56 Iugng ket qua thit nghidm tir cac phong thif 50 55 50 -
Eg_hié_;m_chn lai - = F
Gid tri trung binh x , g/kg 2,42 i 4.22
Da léch chudn 13p lai, 5., o/kg 0,05 005 0,08
B4 l&ch chudn tuong ddi lap lai, % 1,9 1,6 R
Giéi han 1ap lal, r (= 2.8 5, g/kg 014 0,14 022
D6 léch chusn 141 1ap, s, gikg e s 0,20 o0e
B0 lach chudn tyong d6i tai 14p, % B3 60 22
| Gidi han tai 13p. R (= 2.8 55, g/kg 0,42 0,56 0,25

M&t nghién cliu céng tac khac gdm 13 phong thir nghiém tham gia phén tich trén hai mau dé kiém tra

xac nhan phudng phap chiét tryptophan. Trén méi mau thuc hién nam phép phan tich kép. Cac két qua

dudc néu trong bang A.2.

Bang A.2

Mau 4

Hén hop lua miva dau tudng

Mau 5

Hén hap Ida mi va dau Eucrng_‘
(= 4 mAu) cd bi sung tryptaphan |

i.of (0,457 g/ka)
34 lugng phang thi nghigém gu‘i ket _IEFE.E A . 12 .“_h 12 1
54 lugng két qua thdr nghiém tir cac p;b‘ng | 55 e &0
thit nghiém cén lal ' i
Gia tri trung binh x . g/kg 8,291 C:98d
96 lech chudn Iap lai, s,, glkg | 0,005 e |
06 léch chudn tuong ddi lép lai, % : 4' 1,34 o 1,34 |
G_Iﬂ han lap lai, r(= 2.8 s.), gfkg 0,014 i 0.024 T =
D4 lech chudn tai 13p, sy, a/kg 0,018 S e ]
E}Er i&ch chudn tuang dai tai lap, % T 2 _E_:I 1 . '
| Gigi han tai lap, R (= 2.8 s5), glkg T 0134 |




