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Phomat va san phdm phomat ché bién -
Xac djnh ham lwgng axit xitric - Phwrong phap enzym

Cheese and processed cheese products —
Determination of citric acid content — Enzymatic method

1 Pham vi ap dung

Tiéu chudn nay qui dinh phurrong phap enzym d& xac dinh ham lwong axit xitric trong phomat va sén
phdm phomat ché bién.

2 Thuat ngir va djnh nghia
Trong tiéu chuén nay s dung thuat ngi va dinh nghia sau day:

Ham lwegng axit xitric (citric acid content)
Phan khéi Irong cda cac chét xac dinh dwgc bing qui trinh qui dinh trong tiéu chudn nay.

CHU THICH Ham Iwong axit xitric duoc bidu thj béng phan tram khéi leong.

3 Nguyén tic

Dich chiét ciia m3u dwec xir ly blng cac enzym va cic chit sinh héa dudi ddy:
a) lyaza xitrat (CL) & chuyén héa axit xitric v& oxalaxetat va axetat:

b) malat dehydrogenaza (MDH) va lactat dehydrogenaza (LDH) khi c6 mat nicotilamide adenine
dinucleotide (NADH) khtr, xuc tac viéc khir oxalaxetat va sdn phdm pyruvat tdch nhom carboxyl cia né
vé L-malat va L-lactat trong rng, sau a6 chuyén NADH vé dang oxi héa ciia né (NAD").

Viéc gidm ndng d6 NADH dugc xéc dinh bing cach do @6 hap thu cla dung dich thlr & buréc séng
340 nm. Ham legng axit xitric ty |1& véi viéc gidm ndng dd NADH.
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4 Thuébc ther

Chi st dung cac thubc thir loai tinh khiét phén tich va nuwéc dugc sty dung 1a nudc @3 loai khoang hoac
nwéc it nhat cé db tinh khiét tvong duong, trir khi c6 qui dinh khac. Lwu y ngay san xuét va han st
dyng clia nha san xuét thuéc thir.

4.1 Emzym

Néu str dung huy&n phu enzym cé hoat a6 khac véi qui dinh, thi cAn néu rd thé tich huyén phu trong
so db dung pipet (8.5.1) phai tang hodc gidm ty lé.

Cac thube thir néu trong 4.7 aén va ké cd 4.10 cb thé c6 ban s8n nhw hdn hop thir nghiém.
4.2 Dung djch axit tricloaxetic (CCl,COOH)

Hoa tan 200,0 g axit tricloaxetic trong nwéc. Thém nuéc dén 1000 ml va trn.

4.3 Dung djch natri hydroxit |, c(NaOH) = 5,0 mol/l.

Héa tan 200,0 g dung dich natyi hydroxit trong nudc. Thém nuwéc dén 1000 ml va trén.
4.4 Dung djch natri hydroxit lIl, c(NaOH) = 1,0 mol/l.

Hoa tan 40,0 g dung dich natri hydroxit trong nuéc. Thém nuéc dén 1000 ml va trdn.
4.5 Dﬁng djch natri hydroxit Ill, c(NaOH) = 0,1 mol/l.

Hoa tan 4,0 g dung dich natri hydroxit trong nuéc. Thém nuwéc dén 1000 mi va trén.
4.6 Dung djch k&m clorua, c(ZnCl;) = 800 mg/l.

Hoa tan 800 g k&m clorua trong nwéc. Thém nwée dén 1000 mi va tron.

4.7 Dung djch dé¢m, pH 7,8

Hoa tan 71,3 g glyxylglyxin trong khodng 700 ml nwéc. Chinh pH 7,8 bing dung dich natri hydroxit |
(4.3). Thém 100 ml dung dich kém clorua (4.6). Thém nwéc dén 1 000 mi va tron.

Dung dich nay c6 thé &n dinh dugc 4 tudn néu dwoc bao quan trong ta lanh & nhiét dd tir 0 °C dén 5 °C.
4.8 Dung djch nicotilamide adenine dinucleotide (NADH) khtr

Héa tan 50 mg mubi dinatri dinucleotide adenine nicotilamide khir (C21H2;N7O1.P.Na,) va 100 mg natri
hydro cacbonat (NaHCQ3) trong 10 ml nwéec.

Dung dich dinucleotide adenine nicotilamide khir nay cé thé én dinh dwoc 4 tudn néu dwoc bdo quan
trong td lanh & nhiét 46 tir 0 °C dén 5 °C.
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4.9 Huyén phu dehydrogenaza malate/lactate dehydrogenaza

Trén cac lweng thich hgp cla dehydrogenaza malat (MDH tl tim Ign, tao huyén phu trong dung djch
amoni sulfat, 3,2 molll & pH 6,0 + 0,2; EC 1.1.1.37)" va dehydrogenaza lactat (LDH tir co thd, tao
huy&n phu trong dung dich amoni sulfat, 3,2 molfl & pH 7,0 £ 0,2; EC 1.1.1.27). Pha lo&ng v&i dung
dich amoni sulfat (ndng @6 3,2 mol/l) sao cho thu dwgce huyén phu cubi cing clia MDH/mI chira
600 don vi va clia LDH/mI chira 1400 don vi*.

Huyén phu dehydrogenaza lactat/dehydrogenaza malat c6 thé &n dinh dwec 1 nim néu dwoc bao
quan trong ta lanh & nhiét a4 tir 0 °C @én 5 °C.

4.10 Dung djch lyaza xitrat

Hda tan mét lvgng thich hep cla lyaza xitrat [lyophilisat (CL) tir Aerobacter aerogen; EC 4.1.3.6] trong
nudc da sao cho thu dwec dung dich chira 40 don viiml®.

Dung dich lyaza xitrat nay cé thé én dinh dwec 1 tuln néu dwec bdo quan trong tu lanh & nhidt 60 tir
0 °C dén 5 °C va 4 tuln néu dwoc bdo quan & 4m 20 °C.

4.11 Dung djch chudn axit xitric

Hoa tan 1,600 g axit xitric ngadm mét phan t& nwéc (CgHgO7.H;0) trong nwére. Thém nuéc dén 1 000 mi
va trén.

5 Thiét bj, dung cu

Str dung thiét bi, dung cy ctia phong thir nghiém théng thuréng va cy thé nhur sau:

5.1 Can phdn tich, co thé can chinh xac dén 1 mg, c6 thé doc chinh xac dén 0,1 mg.
5.2 May do pH.

5.3 Cdc thuy tinh c6 mé, dung tich 50 ml.

5.4 May nghidn, dugc trang bi céc cé mé thich hop.

5.5 Binh djnh mirc mét vach, dung tich 100 ml.

5.6 Pipet, co thé phan phéi 0,02 ml, 1 ml, 2 ml, 5§ ml, 25 ml va 40 mi, twong (ng.

'S4 EC dua ra sd phan loai Enzym nhu trong [4).
2 Pon vi ndy (thueng duge goi la don vi chudn hodc don vi quéc té) dinh nghia 1a lreng enzym xdc tac chuyén hod 1 pmol
co chét trong phit & didu kién chudn.
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5.7 Pipet chia a9, c6 thé phan phéi 10 ml, dugc chia vach 0,1 mi.

5.8 Ong dong, dung tich 50 m.
5.9 Phéu lgc, co dwdng kinh khodng 7 cm.
510 Gidy loc, loai trung binh, duréng kinh khoang 15 cm.
5.11 May do phé, thich hop dé& do & buéc séng 340 nm, cb cuvet 1 cm.
5.12 Canh trfn biing chét déo, thich hop 68 tron hdn hop enzym-mAu trong cuvet clia may do quang.

5.13 N&i cach thuy, c6 thé duy tri & 20 °C dén 25 °C, co gia thich hop dé giir cuvet ciia may do phd
(5.11) trong giai doan U (tuy chon; xem 8.5.1).

Viéc U cuvet trong ndi cach thily cAn dén khi nhiét d6 phong thap hon 20 °C.

6 Ldy miu

MA&u glri dén phong thir nghiém phai la m3u dai dién. M3u khéng bi hur hdng hodc thay ddi trong subt
qué trinh vén chuyén hodc bao quan.

Viéc Iy m3u khéng qui dinh trong tiéu chudn nay, nén Iy miu theo TCVN 6400 (ISO 707).

7 Chuén bj méu ther
Chuén bj m&u ddng nhét chii y khéng lam th4t thoat &m, st dung k¥ thuat sau day:

a) Trong trdng hop phomat, loai bd cli hodc Iép bé mat mée clia phomat sao cho thu dugc miu dai
dién clia phomat.

Nghién hoc xay mAu thir bing dung cu nghién thich hep, trén nhanh mAu @3 nghidn hodic xay va
nghidn ho#c xay I&n thir hai, néu cé thé va trdn ky blng cach khudy trén manh.

b) Trong treéng hep phomat ché bién, 14y phdn mAu dai dién cho san phdm. Trén mA3u cang nhanh
cang tét va nghién mau, ndu cin. Trén ky bang cach khuly trdn manh.

¢) Trong trréng hop phomat ché bién chira céc thanh phan thirc &n khac (vi du: ddm béng, qua, hat,
rau thom), thi xac dinh xem muyc tiéu ca phép phan tich ia xac dinh ham lrgrng axit xitric ctia phomat
ché bién hay cla toan b san phidm. Déi véi trréng hop xac dinh ham lweng axit xitric cia phomat thi
tach riéng cac phan thye phdm khac i tién hanh nhu déi voi phomat ché bién.

Chuyén mAu thir sang hdp chira co n&p day kin, 3 bao quan trirdce khi phan tich. Day ngay hép chira.
Tién hanh phan tich cang sém cang tét ngay sau khi chuln bi xong mAu thir.
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8 Cach tién hanh
8.1 Phép thir kidm tra

8.1.1 Thyc hién phép thir trong 8.1.2 3én 8.1.4 & kiém tra dé thu hdi cta axit xitric khi

m&i mé thubc thir méi (4.7 dén va ké ca 4.10) dugc dra vao sir dung,

I

céc thube thir da dudc gilr trong U lanh qua 2 tudn ma chua duoc st dyng,

1

bét ddu lai viéc phan tich sau qua trinh ngirng phan tich, hoac

céc diéu kién xac minh chinh phép thir 6.

8.1.2 Dung pipet Iy 5,0 ml va 10,0 ml dung dich chuln axit xitric (4.11) cho tirng binh dinh mirc mét
vach 100 ml (5.5).

Cho 10 ml dung dich axit tricloaxetic (4.2) vao m&i binh. Pha loing bang nwéc dén 100 ml va trép cho
mdi binh.

Xac dinh ham Iwgng axit xitric trong ca hai dung dich nhw trong 8.4.3 dén 8.5.3.

8.1.3 Tinh ham lwgng axit xitric ngdm mét phan-t&r nwéce clia dung dich chudn axit xitric (4.11) theo
cdng thirc (2) trong 9.1, nhurng sir dyng cac gid trj sau:

- Vs lathé tich cia dung dich chuln axit xitric (4.11) (Vs = 1 000 ml), tinh bang mililit (ml):

- Ve lathé tich cia dung dich chudn axit xitric (8.1.2) (Vs = 5 ml va 10 mi trong (ng), tinh béng
muililit (mi);

- V7 latdng thé tich cia dung dich chudn axit xitric 34 pha lo&ing (8.1.2) (V; = 100 ml), tinh bling
mililit (mi):

8.1.4 Khi tinh 3én ad tinh khiét cla axit xitric ngam mét phan t&r nwéc, a6 thu hdi thu duoc dbi véi ca
hai dung dich (8.1.2) phai ndm trong dai 100 % * 5 %. Néu cac dd thu hdi khdng ndm trong déi ndy, thi
céc thubc thir, cac ky thuat thao tac, @b chinh xac cla pipet va didu kién cia may do phd phai dugc
kiém tra 88 thu duoc cac két qua thich hop. Phép thir phai dwec I3p lai cho dén khi thu dugc céc két
qua dép (rng duwrgc yéu clu. |

8.2 Phan miu the

Can khodng 1 g, chinh xac dén 0,1 mg, mAu thir da chuén bj (Biéu 7) cho vao céc c6 mé (5.3). Hoa tan
mau thir trong khodng 50 ml nuéc da duec lam 4m so bd may nghién (5.4) dén khodng tir 40 °C @én
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50 °C. Chuyén hét lrgng chira trong céc cé md sang binh dinh mirc mét vach 100 mi (5.5). Lam nguéi
lwgng chira trong binh dén khodng 20 °C.

8.3 Phép thir triing dbi v&i thubc thir

Thyre hién phép thir trdng d6i véi thubc thir I3p lai hai IAn. Thirc hién theo qui dinh trong 8.4 va 8.5, st
dung tét ca cac thubc thir nhrng bé qua phdn mau thir.

8.4 Khir protein

8.4.1 Cho 10 ml axit tricloaxetic (4.2) vao huy&n phu (8.2) trong binh dinh mirc mét vach 100 ml.
Thém nuéc dén vach va tron ky.

8.4.2 D& yén hdn hop trong 30 min. Khéng trén lai ltrgng chira trong binh truwrde khi loc.
8.4.3 Loc phan chét Idng ndi phia trén qua gidy loc (5.10), gan bé phin dich loc d4u tién.

8.4.4 Dung pipet ldy 25 ml dich loc cho vao cbc thy tinh c6 mé (5.3). Chinh pH dén khodng 4 bing
cach cho thém dung dich natri hydroxit Il (4.4) va tiép a6 chinh pH dén 8 bang dung dich natri hydroxit 111
(4.5) trong khi d6 dung mdy do pH (5.2) a& kiém tra.

~Chuyén hét Ivgng chira trong céc c6 mé sang binh dinh mirc mét vach 100 mi (5.5). Thém nwéc dén
vach va trdn.

8.4.5 Loc qua gidy loc (5.10), gan bé phan dich loc dAu tién.
8.5 Phwong phip xéc djnh
8.5.1 So dd cich tién hanh

Tién hanh xac dinh theo so @& trong Bang 1, cha y dwa dung dich dém (4.7) va nuwéc dugc sir dung
dén nhiét 44 phong tnedrc khi st dung.

10
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Bang 1 - So dé xac djnh

Phin miu thir | Phép thir tring
Lay biing pipet cho vdo cac cuvet cua may do phd ho§c phép thir
kiém tra
Dung dich dem (4.7) 1,00 mi 1,00 ml
Dung dich NADH (4.8) 0,10 mi 0,10 mi
Huy&n phi MDH/LDH (4.9) 0,02 mi 0,02 ml
Thir hoac phép thir kiém tra dich lgc 2,00 mi ; -
Dich lpc cta phép thir tréng - 2,00ml

Trén lwgng chira trong cuvet, ding dao tron béng chét déo (5.12) va 0 & nhiét d¢ trén 20 °C trong 5 min (xem 5.13).
Do d% hap thy, A,, clia dung dich trong tirng cuvet dya vao khong khi & bréc séng 340 nm.

Sau @6 cho thém vao cuvet clia may do phd:

Dung dich lyaza xitrat (4.10) 0,02 mi 0,02 ml

Trén lugng chira trong cuvet va G & nhigt 80 trén 20 °C khodng 10 min (xem 5.13). Do d6 hép thy, Ay, cia dung
dich trong tirng cuvet dira vao khoéng khi. )

8.5.2 Tinh d$ hdp thy
Tinh a6 hap thy A, cla tizng cuvet dugc dung dé tinh ham legng axit xitric (9.1), theo cdng thirc (1):
A=Ay~ Ay (1)
Trong d6
A, la dd hép thy do dugc trurde khi thém dung dich lyaza xitrat,;
Ao 12 00 hap thy do dugc sau khi thém dung dich lyaza xitrat va u trong 10 min.

8.5.3 Kiém tra xdc nhin

Néu ad hap thy, A, vurot qua 0,800, thi 1&p lai qui trinh qui dinh trong 8.5.1 va 8.5.2, str dung dung dich
16ng thich hgp cua dich loc tir ca phdn miu ther (8.2) IAn mau thir trdng (8.3).

11
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9 Tinh va biéu thj két qua

9.1 Phwong phdp tinh
Tinh ham lweng axit xitric, w, bdng phan trdm khéi lrgng axit xitric khan, theo cong thirc (2):

(A -A)xM, ViV xVxV,
KxIxm V, xV, xV,

x100% (2)

trong do6
A, 14 35 hp thy do dugc clia phAn mau thr hoic cha phép thir kiém tra:
A, la gid trj trung binh clia & hép thy do dugc dbi véi phép thir tring;
M, lakhéi luong phan tir clia axit xitric (86 véi axit xitric khan, M, = 192,1);
K 1a hé s hap thy phan tlr trong dbi ciia NADH & 340 nm (nghfa 1a K = 6,3 x 10° cm?mol):
/' la chidu dai dwéng quang clia cuvet do phd, tinh b&ng centimet (/= 1 cm);
m 14 khéi lwgng phAn mau thir (8.3), tinh bing gam (g);
V; la tdng thé tich cta chét Idng trong cuvet do phd, tinh bang mililit (ml) (V, = 3,14 ml);
V. lathé tich cta dich loc (8.4.5) trong cuvet do phd, tinh bing mililit (mi) (V,= 2,0 ml);

Vs 14 thé tich cla dich lgc a4 khir protein (8.4.3), sau khi a4 chinh pH dén 8, 44 duoc pha loang
(8.4.4), tinh béng mililit (ml) (V3= 100 ml);

Ve 14 thé tich cba dich loc d4 khir protein (8.4.3) duwc Iy d& chinh pH dén 8 (8.4.4), tinh bing
mililit (ml) (V4= 25 mi);

Vs 1a thé tich cla dung dich trong 8.1.2, tinh bing mililit (ml) (Vs= 100 mi):

Ve 1a thé tich cla dich loc (8.4.5) dugc |4y @& pha loang (8.5. 4) tinh bang mililit (ml), néu thich
hep, con néu khéng thi (Vs = 1 ml);

V7 a thé tich cda dich loc (8.5.3) da duoc pha lodng, tinh bing mililit (ml), néu thich hop, con néu
khéng thi (V7= 1 ml).

9.2 Biéu thj két qua

Bdo cdo két qua dén ba chir thap phan.

12
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10 B§ chym
10.1 Phép thir lién phong thir nghiém

Céc gia tri vé a6 13p lai va dd tai lap thu dugc tlr phép thir lién phong thir nghiém nay khéng hoan toan
dap (rng dugc cac yéu chu cla ISO 5725°, do d6 dd tin cay cla cac két qua nay la khéng chic chén.

CHU THICH Cac két qua clia phép thi¥ lién phong thir nghiém nay s& dugc cdng bé trong tap chi clia Hiép hdi Stra Québc té.
10.2 D lp lai

Chénh léch tuyét abi gira cac két qua cla hai phép thir ddc Iap, don & thu dwoc khi str dyng cling
phuong phap trén vat liéu thir gibng hét nhau trong cing mét phong thir nghiém, do mét nguréi thiee
hién, s dyng cung thiét bj, thyrc hién trong mét khoang théi gian ngén, khéng qua 5 % cac trrérng hop
vurgt qua 5 % (tuong dbi) clia trung binh cac két qua.

10.3 DY tai lgp

Chénh léch tuyét i gilra cac két qua cla hai phép thir don &, thu dwoc khi st dung cling phurong
phap trén vét liéu thir gibng hét nhau trong céc phong thir nghiém khac nhau, do nhirng ngurdi khac
nhau thic hién, str dung cac thiét bj khac nhau, khdng qua 5 % cac truéng hop vuet qua 8 % (twong
abi) cua trung binh céc két qua.

11 Bdo cdo thir nghiém

Béo céo thir nghiém phai ghi ré:

a) moi thong tin cn thiét d& nhan biét ddy ai vé mAu th;

b) phwong phap 14y mAu a4 s dung, néu biét;

¢) phuwong phap thir nghiém da dung, vién din tiéu chudn nay;

d) moi chi tiét thao tac khoéng durgc quy djnh trong tiéu chuén nay hodc nhirng diéu duegc coi ld tuy y
ciing nhur cac sy cd bt ky ma co6 thé dnh hudng dén két qua ther;

e) két qua thir nghiém thu duoc; néu thda man yéu clu vé dd 13p lai thi néu két qua cubdi clng thu
dwec theo 10.1.

® |80 5725:1986, D6 chinh xac cla phurong phap thir. Xac dinh 66 13p lai va 36 t4i 1&p 8bi véi phurong phap thir chudn béi
céc phép thé lien phong thir nghiém (d3 thay thé), 84 thu duvgc sé liéu chinh xac.

13
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Phuy luc A
(Qui dinh)

Cac nguyén tic Thyec hanh Phong thir nghigm tét (GLP)
dabi v&i vige thyee hién phén tich bing enzym

A1 Gi&ithidu

Céc nguyén tac Thyc hanh Phang thir nghiém tét (GLP) dbi véi viéc thirc hién phan tich bdng enzym
thurerng it durgre bidt 3én hon so véi cac phép phan tich héa hoc khac.

Nén dac biét chu y vé cdc nguyén tic nay dé thu dugc cac két qua cé dd chinh xac va 86 chym thda
méan yéu clu.

Do d6, trrére khi phan tich cAn doc ky cac nguyén tic GLP dudi day.
A.2 Thuédc thir

A.2.1 Chi s dung cac enzym thudc loai qui dinh (hoat dé cu thé, ndng A6, cac chét nhi&m ban cac

hoat @4 clia enzym, dung méi).

A.2.2 Chistr dung cac coenzym thudc loai qui dinh (cAp loai tinh khiét, dang muéi hodc axit, cac chét
nhiém bén).

A.2.3 T4t cac cac thubc thir khdng phai la enzym va coenzym phai 1 loai phan tich.

A.2.4 Nuoc gé chudn bj cac dung dich enzym va céc loai thubc thir khac phai 1a nudc dugc cét hai
1An bang dung cy thiy tinh.

A.2.5 Nudc 3é chudn bj cac dung dich mu thir phai Ia nuée cit bing thiy tinh hodic nwéce a3 loai ion.
A.2.6 Bdo quan cac thubc thir va dung dich/huyén phi enzym theo huéng din (thuémg tir 2 °C dén 8 °C).
A.2.7 Khong lam aéng lanh cac huyén phu enzym.

A.2.8 Khi d& qua han st dung, phai loai bo thubc thir hodc kiém tra hiéu qua cla thudc thir nay béng
céc dung dich chuén c6 cac lwgng chét phan tich khac nhau. Cac dd hap thu thu dwec phai ty 1é thuan
v&i cac ndng do.

A.2.9 Cac dung dich d8m dugc I4y ra khdi ti lanh phai duoc lam 4m dén nhiét d6 phong treéc khi bd
- sung vao h&n hop phan tich. |
14
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A.3 Cuvet do phd va cu vet do quang
A.3.1 sl dung cac cuvet béng thiy tinh hodc bing chét déo cé chiéu dai dwéng quang 1 cm.
CHU THICH Cac cuvet bing chat déo cé cac wru diém hon cuvet thiy t.inh |.1hur sau:
- Gia ré (ding mot 14n);
— Co6 kha nang phén tich v&i cac lrgng Iom hon;
= fmng mot mé, thi cac cuvet bang chat déo cb 46 hép thy tét hon,

A.3.2 Khi m¢t mé cac cuvet méi dugce dwa vao sir dyng, thi kiém tra chidu dai duéng quang cla céc
cuvet dira vao cuvet chinh xac (vi dy: cuvet thach anh), nhw sau:

Lam day cuvet chinh xac va cuvet biing ch4t déo bing nudc va db a6 hap thu (4,) cla tirng cuvet diya
vao khéng khi. Sau khi trang rira, lam dAy cac cuvet biing dung dich NADH (khodng 0,15 mg/ml) va do
lai @6 hap thy (A;) dira vao khdéng khi.

Déi véi ca cuvet chinh xac 13n cac cuvet bing chét déo, tinh (A, — A;). Chénh léch cia céc (A; — A,)
gilra hai loai cuvet khdng duwgc khac nhau nhidu. Néu chénh léch (4; - A;) virot qua 0,5 % a6 hip thy
cha cuvet chinh xac,thi tinh trung binh phdn trdm chénh l&ch va dwa vao @& tinh chidu dai dudng
quang (1 cm) trong phan tinh két qua (9.1).

A.3.3 Lubn str dung cac cuvet khdng bj xwéc va sach. Chilam sach hodc 1am khé cac mat cla cuvet
* quang hoc bang khan mém.

A.3.4 Khong do @b hap thy clia cuvet miu thr dira vao cuvet thir mau tring, vi sé khong thu dugc
théng tin v& mirc cirong dd hap thy cla chinh phép thir tring. CAn do dd hép thy cla hai cuvet miiu
thr va cuvet mau thir tring dya vao khéng khi va tinh chénh léch.

A.3.5 Khong do dé hap thy cla cuvet dyng mAu hodc cuvet mau tréng dira vao cuvet tréng (béi vi tan
xa anh sang).

A.3.6 Trén lugng chira trong cuvet bang canh trén bang chit déo hodc bdng cach dung parafin lam
kin cuvet rdi xoay nhe cuvet.

A.3.7 Loai hét bot khi trén thanh cuvet bdng cénh trdn. Tranh lam xwéc mét trong cuvet.
A.3.8 Lubn st dung cung mot loai cuvet dé do mau thir va do mau tréng.
A.3.9 Lubdn dat cuvet & cung mot vi tri va cung hwdng trong gia dipng cuvet. Chl y danh dAu mot mét

ctia cuvet.
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A.4 Do quang va do phd

A.4.1 Yéu cdu chung

8 dung may do phd (chidu réng dai tn < 10 nm) cé gén bd loc nhidu (chidu rong dai tAn < 10 nm),
ho&c may do quang vach phd duwrec gén voi dén hoi thiy ngan. Céc phép do dugc tién hanh bing may
do phé ho3c may do quang cé bé loc phai duoc thure hién & d6 h&p thy t6i da ctia NADH hosc NADPH,
ngha |a 340 nm; phép thtr dwgc tién hanh si¥ dung may do quang vach phé coé dén hoi thiy ngén phai
dugc do & 365 nm hodc 334 nm.

CHU THICH Céc hé sb hdp thy phan tr cia NADH va NADPH dugc do & 334 nm, 340 nm va 365 nm nhur sau:

NADH va NADPH & buéc song 334 nm (Hg): 6,18 x 10° cm’/mol
NADH va NADPH & budéc s6ng 340 nm: 6,3 x 10° em%mol
NADPH & birérc séng 365 nm (Hg): 3,5 x 10® em?mol
NADH & buérc séng 365 nm (Hg): 3.4 x 10® cm?/mol

A.4.2 Kiém tra 46 tuyén tinh

M&i quan hé tuyén tinh dén a6 hap thy 2,0 phai tdn tai gitra 36 hap thuy va néng d6 clia NADH hoic
NADPH. Kiém tra nhu sau:

a) Dﬁng pipet 14y 2,0 ml nuérc cAt cho vao cuvet. Do @ hdp thu A, dya vao khéng khi;
b) Dung pipet &y 0,10 ml dung dich NADH (0,5 mg/ml) cho vao cuvet va trén. Do d6 hip thu A,.

Tinh 46 h&p thy gidm, A, theo céng thirc sau:
2.1
A. =(A — £l
" ( 1 Au)x 35
trong do6
A; @8 hap thy thu dugc cla dung dich NADH [xem b)];

Ao, @6 hap thy thu dwgc cla nudc [xem a)).

c) Lap lai qui trinh mé ta trong b) & trén thém 14 1&n. Sau mai cdp phép do, tinh d6 hép thy gidm A,
theo cdng thire sau:
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trong do
A, 14 aé hép thy thu dwoc trong phép do thie
V Ia thé tich lwgng chira trong cuvet tai phép do thir n.

d) Déi véi mbi phép do, vé dbd thj clia thé tich dung dich NADH cé mat trong cuvet dua theo céc ad
hép thy gidm. Phai thu dugc dwéng thing ndi tir cac diém giao nhau thu duoc.

A.5 Pipetty ddng va cac by phéan phdi khac
A.5.1 Str dung céc pipet ty ddng va cac by phén phéi khac theo hwéng dén clia nha san xuét.
A.5.2 S(rdung cac d4u tip thich hep cho tirng pipet.

A.5.3 Kiém tra dinh ky cac qui djnh vé& thé tich, 86 Iap lai clia pipet ty ddng va cac bd phan phébi khdc
(vi du: hang thang), nhw sau:

a) céan cbe thly tinh c6 md véi nwoc & thoi didm ¢

b) mét pipet hodc bd phan phbi dong nwrdc cho vao cbe cd mé va can chinh xac & theri didm t + 1 min
sau 1An can thir nhét;

c) lap lai qui trinh hat bdng pipet hoc bd phan phéi nhu & b) 9 14n;

~d) cén cbc c6 md khdng co pipet hodc bd phan phdi & théi diém t + 11 min, t + 12 min, t + 13 min,
t+ 14 min va t + 15 min; tinh khéi Iwgng hao hyt hoi sau méi phat.

e) tinh thé tich va A9 I3p lai cia pipet hodc bd phan phéi, cé tinh dén hao hyt nwéc do bay hoi.

A.5.4 Thé tich clia mét sé pipet ty ddng cé thé bj anh hudng bdi nhiét truyén tir Idng ban tay trong
qua trinh st¥ dung bj kéo dai.

Kiém tra hién twong ndy bing qui trinh trong A.5.3 va tranh sir dung cac pipet nay.

A.5.5 Ngay triréc khi sir dung, trdng dAu tip cla pipet vai 1An bing dung dich/huyén phu cin duec
phan phéi. Ddi véi mdi dung dich miu, nén sir dyng mét pipet méi.

A.5.6 Dung pipet l&y nudc, dung dich dém, enzym, coenzym va dung dich miu (cho dau tip pipet
cang thap cang tét) trong cac géc khac nhau cla cuvet.

Cb thé dung pipet dé Idy cac lwong nhé dung dich/huyén phi enzym (10 pl dén 50 ul) cho vao canh
tron dé duwa vao cuvet va ding canh trén dé trdn véi lrgng chira trong cuvet.

A.5.7 Tranh nhiém ban.
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A.6 Théng tin bd sung

A.6.1 Kiém tra vé& cic khd nang gay nhiéu va vé cac sai sé téng thé bang cach xac dinh cac d6 hap
thy cda hai dung dich v&i cac ndng dé khac nhau cla chét phan tich. Cac d6 hap thy thu dwoc phai ty
1& thuan véi cac ndng a8 cua chit phan tich.

A.6.2 Sir dung dung dich chudn @& kiém tra phdn (rng enzym. Chét chudn nay phai dwoc coi la dung
dich chuin tam viéc.

CHU THICH Cac chét chuln cb db tinh khiét d3 dugc xac nhan co thé thu dugc tir cac 18 chire nhy 1a Vign Tiéu chudn va
Cong nghé Québc gia hodic Trung tdm chuén cua Chau Au (BCRY).

A.6.3 Tién hanh phép thir a6 thu hdi khi c6 mat dung dich thir. Lirong chét phan tich dugc thém vao
phai gibng nhu lrgng c6 mat trong miu thir.

A.6.4 S dung mét canh trén bing chat déo cho mdi cuvet hodic méi canh tron chi dwgc sir dung
mot 1an.

CHU THICH Lwgng chét Idng dinh lai trén canh trén phai khong dang ké.
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