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L& néi diu
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Thwe phdm - Xac dinh hoat o a-amylase bang phwong phap
quang phd

Foodstuffs — Determination of a-amylase activity by spectrophotometric method

1 Pham vi dp dung

Tigu chudn nay quy dinh phwong phép x4c dinh hoat 8 a-amylase trong bgt mi trang, bét mach nha,

ché phdm enzym c6 ngudn géc tir nm va vi khudn bing ky thuat quang phé UV-VIS dira trén don vi
Ceralpha.

Céc két qua nghién clru lién phong thir nghiém duwge néu trong Phy luc A,
2 Thual ngir va dinh nghia
Trong tigu chudn ndy o dung (huat ngte ¥& dinh nghta sau day:

21

Bon vi Ceralpha (Ceralpha unit)
CU

Luong a-amylase xuc téc @& gidi phong 1 umol p-nitropheno! trong thi gian 1 min tir cor chét p-nitrophenyl
maltoheptaosidase bj khéa mét d4u, & nhiét 49 40 °C, véi sy ¢d mas #29ng dw a-glucosidase bén nhiét.

3 Nguyén tic

Mau thir dwgc chiét bing dung dich mudi hodc dung dich dém & nhiét a6 phong hodc & 40 °C. Ly tam
ho#ic loc phin dich chiét d& thu dwoc dich trong, sau dé pha lodng. Phan dich chiét da pha loang dugc
i eling hdn hop co chét Long didu ¥ian pH, nhiét do va thoi gian xac dinh. Co chét 1a p-nitrophenyl
maltoheptaoside (EFINPG7) bj khoa dAu khong nhiz cling cac lwgng du a-glucosidase b&n nhiét. Nhém
bi khoa trong BPNPG7 ngiin sy thly phan cla co chit ndy do s xic tic cla cic exo-enzym nhw
amyloglucosidase, a-glucosidase, hodc B-amylase. Khi co chét bj phan tach do sy xc tac clia endo-
a-amylase, nitrophenyl oligosaccharide bj thily phan hoan toan thanh p-nitrophenol va glucose ty do.

Sau d6, tao phan (rng mau phenolat béng cach thém dung dich kiém va do dd hép thu & bwée séng
400 nm.
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4 Thubc thir

ChI st dung céc thude thir tinh khiét phan tich, sk dung nwde cit hodc nuwéc da khir ion hodc nwdc cd
dd tinh khiét trong duong, trir khi ¢ quy dinh khac.

4.1 Dung djch dém natri malat dam dac, 1 M, pH 5,4

Hoa tan 134,1 g axit malic, 70 g natri hydroxit, v4 58,4 g natri clorua trong 900 mL nwéc. Thém 6,0 g
canxi clorua ngdm hai phéan tl nwéc va hoa tan. Chinh pH @én 5,4 bang cach thém tirng giot natri
hydroxit 4 M ho3~ axit clohydric 4 M. Sau d6 thém 1,0 g natri,azid §é béo quan.

CANH BAO: Natri azid |2 chit dc va phai st dyng theo hwéng din an toan ciia nha cung cép.
CHU THICH: Vigc thém natri azid I3 tby chon. Natri azid dugc thém vao nhw 1a mét tac nhan khang vi sinh vat.

Vé&i sy c6 mat cha mudi natri azid, dung dich dém nay co thé &n dinh & nhiét dd phong hon 1 nam. Néu
khéng thém muéi natri azid, dung dich 8&m én dinh & nhiét 4 4 °C trong khoang 2 tun.

4.2 Dung dich dém natri malat (ding cho a-amylase cé nguédn géc tir ngia cbc va nim), 50 mM,
pH 5,4

Pha lo&ng 50 ml dung dich dém natri malat dam dic (4.1) bing nwdc dén 1 L. Bo quan & nhiét do
phéng trong 6 thang néu thém natri azid. Dung dich nay &n dinh & 4 °C trong 1 tudn néu khéng thém
natri azid.

4.3 Dung djch dém natri maleat (dung cho a-amylase ¢6 ngudn géc ti vi khuin), 0,1 M, pH 6,5

Hoa tan 23,2 g axit maleic va 11,6 g natri clorua trong 1 600 mL nwéc, chinh pH dén 6,5 béng natri
hydroxit 4 M (160 g/L). Thém 0,6 g canxi clorua ngdm hai phan t& nuéc va 0,2 g natri azid. Pha lodng
bing nuéc dén 2 L. Dung dich bén & nhiét @ phdng trong 6 thang.

4.4 Dung dich natri clorua (1 %, khdi lwong/thd tich) két hop voi canxi clorua (0,03 %, khbi
lwgng/thé tich)

Hoa tan 10 g natri clorua va 0,3 g canxi clorua ngam hai phan t& nudc trong 1 L nuwde. B tang 48 bn
dinh cla dich chiét a-amylase co ngudn géc tir vi khudn, thém albumin huyét thanh bo (BSA; 0,5 g/L)
két hop véi natri azid 0,2 g/L. V&i sy ¢6 mét clia mudi natri azid, dung dich dém nay c6 thé én dinh &
nhiét 4o phong trong 6 thang. N&u khong thém mudi natri azid, dung dich dn dinh & nhiét do phong
trong 6 h.
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4.5 Thudc thir dirng phan irng (dung dich trinatri phosphat), 2 % (khéi lwgng/thé tich), pH 11,0

Hda tan 20 g trinatri phosphat (NasPQ4) trong 900 mL nwée. Chinh dén pH 11,0 béng cach thém
axit clohydric 4 M, sau d4 pha lodng bang nwéc dén 1 L. Thudc thir ndy &n dinh & nhiét dd phong
trong 6 thang.

4.6 Dung dich co chit — Thubc thir HR Amylase

Hoa tan mét lo chira 54,5 mg (4,6-O-benzilidin)-p-nitrophenyl maltoheptaosid va 125 don vj hoat d§ (U)
a-glucosidase bén nhiét trong 10 mL nuéc dun séi d& ngudi. Chia dung dich co' chit ndy thanh céc
phan 3 mL cho vao cac éng polypropylen va bao quan & -20 °C. Gira céc lan sl dung, ra déng dung
dich va bio quén lanh. Dung dich co chét 8n dinh trong 7 ngdy & 4 °C hodc frong 12 thang & —20 °C.

4.7 Dung dich p-nitrophenol, 10 mM

Hda tan 139,1 mg p-nitrophenol (loai diing d& do phd) trong 80 mL nwéc. Chuyén dung dich vao binh
dinh mirc 100 mL (5.14) va thém nwdc dén vach, ldc déu. Dung dich ndy c6 thé &n dinh trong 6 théng
khi bdo quan noi téi & 4 °C.

4.8 Dung djch p-nitrophenol, 0,05 mM

Pha lodng 1 mL dung dich p-nitrophenol (4.7) véi thude thir dimg phan (g (4.5) thanh 200 mL. St
dung dung dich nay @& hiéu chudn may do quang phd (5.8).

5 Thiét bi, dung cu

Stk dyng céc thiét bj, dung cy clia phdng thi nghiém théng thuéng va cy thé nhw sau;
5.1 May nghién ly tdm, c6 rotor 12 ring va sang c& 18 0,5 mm.

CHU THICH: Ngoai ra, c6 thé sir dung may nghién xody d8i véi cac mau thiy nhs,

5.2 May ly tam, ly tam céc 8ng nghiém & gia téc 1000 g.

5.3 Nbi cach thity, co thé duy trl nhiét @ & 40°C +0,1 °C.

5.4 May trjn Vortex.

5.5 May do pH.

5.6 Déng hd bim gio.

5.7 Cén phan tich, c6 thé can chinh x4c dén 0,01 g.
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5.8 May do quang phd, cé chidu dai dwdng quang cda cuvet 12 10 mm, cé thé do dwge & bwéc song
400 nm.

5.9 Pipet tw dong, cb cac du tip dung mét 1an, c6 thé phan phéi cac lwvgng 200 pL.
CHU THICH: Cé thé st dung bd phan phdi bing tay dwec kidm soat.

510 Pipet, c6 thé phan phoi chinh x4c 200 pL va 3 mL.

5.11 Bd phan phdi dung méi, dung @& phan phéi thudc thir dirng phan (rng, dworc cai dit dé phan
phdi 3 mL. ' '

5.12 Ong nghiém thiy tinh, day tron kich thwéc 16 mm x 120 mm, dung tich 17 mL, thich hop @& ly
tam & gia téc 1000 g.

5.13 B& loc mang s¢i thiy tinh, vi dy: Whatman GF/A, 9 cm hodc loai twong dwong.
5.14 Binh dinh mirc, dung tich 25 mL, 50 mL, 100 mL va 200 mL.

6 Liymiu

Tiéu chun nay khdng quy dinh viéc 1dy mau. Tham khdo cac tidu chuln cu thé vé 14y mau san phim.
Trong treémg hop chua cé tiéu chudn cy thé lién quan dén san phim, viéc 1y miwtheo théa thuan
gilra cac bén lién quan.

M&u giri dén phong thlr nghiém phai 14 mau dai dién va khéng bj hu hdng hodc bién ddi trong suét qua
trinh van chuyén va bdo quan.

7 Cach tién hanh
7.1 Chuén bj miu thir

Nghi&n khodng 50 g mau thir trong may nghién (5.1) sao cho mAu lot qua sang ¢& 15 0,5 mm. Chuyén
tAt ca mau da nghién vao lo chit déo miéng rdng, tron déu bang cach l4c va ddo chidu.

Céc ché pham enzym cdng nghiép & dang [dng hodic dang bdt min khdng c&n nghién.
7.2 Hiéu chudn may do quang phd

Phwong phap phan tich dya trén lwong p-nitrophenol tuyét déi dwee gidi phéng. Do vay gia trj d6 hap
thy cin ding véi lwgng p-nitrophenol chudn. B¢ hdp thy clia dung dich chudn p-nitrophenol (4.8) phai
14 0,905 £ 0,005 & pH 11,0, do & bwdc séng 400 nm. Tién hanh hiéu chuan may do quang phd (5.8)
mbi ngay khi phan tich mé cac mAu the. Kiém tra do tuyén tinh clia gia trj 3 hép thy bang cach st
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dung mét day céc dung dich pha loang clia dung dich chun p-nitrophenol (4.7) dwoe chuln bj voi
thuée thir dirng phan (mg. Do dd hap thy cla céc dung dich da chon & bwéc séng 400 nm, st¥ dung
thuée thir dirng phan (bng 1am mAu trang.

Day cdc dung dich pha lodng va cac gia trj 4§ hap thy dur kién tveng ¢ng dwoc néu trong Bang 1.

Bang 1 - Céc dung djch pha lodng clia chét chuin p-nitrophenol dic va
gia trj 46 hap thy twong (g

Dung dich pha lodng clia Néng a3 cudi cuia D4 hép thu dw kién do dwoe &
p-nitrophenol 10mM® p-nitrophenol, mM bwéc séng 400 nm
200 pil 8én 25 mL 0,080 1,448
150 pl dén 25 mL 0,060 1,086
100 i 8én 25 mL 0,040 0,724
50 pi dé&n 25 mL 0,020 0,362
50 pl d@én 50 mL 0,010 0,181
50 pl d&n 100 mL 0,005 0,091

2 DUng pipet (5.9) 14y mAu va chinh dén céc thé tich 26 mL, 50 mL hodc 100 mL trong binh djnh mirc (5.14).

7.3 Tach chiét g-amylase
7.3.1 Bdt mitring

Dung can (5.7), can chinh xac 3,0 g bt cho vao binh dinh mdrc 50 ml (5.14). Thém 20,0 mL dung dich
dém natri malat (4.2) va l&c manh, Chiét enzym trong khoang 15 min dén 20 min & 40 °C trong ndi c4ch
thly (5.3), thinh thodng li¢ déu. Dinh mirc dén vach bang dung dich dém natri malat (4.2). Loc dich
chiét qua bd loc mang (5.13), hodc ly tAm trén méy ly tam (5.2) & gia tbc 1000 g trong 10 min, thu l4y
phan dich trong. Xac dinh hoat d6 enzym trong véng 1 h.

7.3.2 Bot mach nha va ché phim enzym c¢é ngudn géc tir ndm

Diing cén (5.7), can chinh x&c 0,5 g bdt mach nha ho#ic ché phdm enzym cé ngudn géc tir ndm cho
véo binh dinh mic 100 mL (5.14). Thém dung dich natri clorua (1 %, khdi lwgng/thé tich) két hep vai
canxi clorua (0,03 %, khdi lwgng/thé tich) (4.4) dén vach. Chiét enzym trong khodng 15 min dén 20 min
& nhiét @3 phéng, thinh thodng lic déu. Loc dich chiét qua bd loc mang (5.13) hodc ly tam trén may ly
tdm (5.2) & gia téc 1000 g trong 10 min néu cin. Thyrc hién day cac dung dich pha loang clia dich loc
[pha lo&ng 1,0 mL dich loc bang dung dich dém natri malat (4.2) thanh 10 mL, v.v...] d& thu dwgc ndng
dd enzym thich hgp cho gié trj a6 hap thy trong khodng tir 0,1 dén 1,2. X4c djnh hoat d§ enzym trong
vong 1 h.
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7.3.3 Ché phim enzym ¢6 ngudn géc tir vi khudn

Diing ¢an (5.7), can chinh x&c 0,5 g bdt ché phdm enzym cé ngudn gde tir vi khuln cho vao binh
dinh mirc 100 mL (5.14) (hodc diing pipet (5.9) tay 0,5 mL ché phim enzym dang I6ng). Thém dung
dich natri clorua (1 %, khéi lwgng/thé tich) két hop véi canxi clorua (0,03 %, khéi lwgng/thé tich) (4.4)
dén vach. Chiét enzym trong 15 min Gén 20 min & nhiét 4 phang, thinh thoang 1ac ddu. Lam trong dich
chiét bing cach ly tam & gia téc 1000 g trong 10 min, néu can.

CHU THICH: Khang loc dich chiét vi mt sé vi khudn sinh a-amylase bj anh hwdng khi loc.

Thye hién day c4c dung dich pha loang phn dich néi phia trén [pha loing 1,0 mL djch chiét bing dung
dich dém natri maleat (4.3) thanh 10 mL, v.v..] @& thu dwoc dung dich ¢6 ndng dé enzym thich hop cho
gié trj @ hap thy tir 0,1 dén 1,2. Xac dinh ngay hoat d3 enzym.

7.4 Xac dinh hoat d§ a-amylase

7.4.1 Dich chiét tir b§t mi tring

Dung pipet (5.9) phan phédi 200 pL dung dich co' chét (4.6) vao cac éng nghiém (5.12), tién hanh 13p lai
cho hai 8ng nghiém va G & 40 °C trong 5 min (khéng day ndp éng). Tién hanh & ddng thei clng véi
dich chiét mau & 40 °C trong 5 min. Dung pipet (5.10) thém chinh xac 200 pL dich chiét mdu da én dinh
nhiét vao ddy clia tirng éng nghiém chira 200 pL dung dich cor chét. Trén manh Iwgng chlra trong céc
éng trén may tron Vortex (5.4) va G ngay & 40 °C trong dang 20 min, th&i gian tinh tir lic thém dich
chiét mau. Dirng phan &ng bang cach thém 3,0 mL dung dich thudc thir dirg phén (ng (4.5) va tron
manh 6ng trén may tron Vortex (5.4). Xac dinh d6 hap thy clia cac dung dich mau thir va mau trdng
(7.4.3) so v&i d5 hip thu clia nwére a5 dat vé 0 & budce séng 400 nm. Tinh a8 hép thy trung binh cla
hai mau thir Iam I3p lai. Néu gia trj 46 hép thy virot qua 1,2 thi pha lodng dich chiét mau bng dung
dich @ém malat (4.2) va lap lai phép phan tich dich chiét m3u va mau tréng.

7.4.2 Dich chiét tiv bot mach nha, ché phdm enzym cé ngudn géc tir vi khuin va ndm

Diing pipet (5.9) phan phdi 200 pL dung dich co chét (4.6) vao cac éng nghigm (5.12), tién hanh Iap
lai cho hai éng nghiém va U & 40 °C trong 5 min (khdng day nép éng). Tién hanh G ddng thdi ciing véi
dich chiét da pha lodng ctia bgt mach nha (7.3.2), ché phAm enzym c6 ngudn gbc tir ném (7.3.2) hodc
ché pham enzym c6 nguén gdc tir vi khudn (7.3.3) da pha lodng bing dung dich dém dén néng do
thich hop tai 40 °C trong 5 min. Ding pipet (5.10) thém chinh xac 200 pL dich chiét mau da én dinh
nhiét vao day cla tirng ng nghiém chira 200 pL dung dich co chét. Trdn manh lugng chira trong céc
éng trén mdy trén Vortex (5.4) va 0 ngay & 40 °C trong dlng 10 min, thdi gian tinh 1l lic thém dich
chiét mau. & cudi giai doan G, thém 3,0 mL dung dich thuéc thir dirng phdn (g (4.5) va trdn manh éng
trén may trén Vortex (5.4). Xéc dinh @6 hap thy clia cac dung dich méu thir va mau tring (7.4.3) so véi
d% hép thy clia nudc da dit v 0 & budc séng 400 nm, Tinh d§ hép thy trung binh clia hai méu thir
tién hanh }p lai. Néu @8 hap thu vieot qua 1,2 thi pha loang tiép dich chiét bing dung dich dém malat

10
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(4.2) va Iap lai phép phan tich dich chiét mau va miu tring. Néu két qua dd hép thu clia mau the tién
hanh I3p lai vieot qua 3 % gia tri trung binh thi thire hién lai phép phan tich.

7.4.3 Miu tring

Cho 200 pL dich chiét bat Iiia mi hodc dich chiét da pha loang clia bdt mach nha (7.3.2), ché phdm
enzym ¢é ngudn géc tir ndm (7.3.2) hodic ché phim enzym c6 ngudn gdc tir vi khuln (7.3.3) ¢6 chira
a-amylase vao éng nghiém chira 3,0 mL thudc thir dirng phan (g (4.5) va trén déu bang may tron
Vortex (5.4). Thém 200 pL dung dich co chét (4.6) vao méi dng nghiém va trén déu. Xac dinh gia tri 4o
hép thy clia dung dich so v&i nwéc & bude sang 400 nm. Mau tréng gidp loai bd anh hudng clia bat ki
tc nhan cé mau vang nao trong dich chiét, thudng x3y ra trong treémng hep dich chiét tir bat mi tréng.

8 Tinh kétqua

Hoat @3 a-amylase trong mau thir, U, dwgce bidu thj bing don vi Ceralpha trén gam hodic mililit (CU/g
hodc CU/mL) tinh theo Cong thirc (1):

U=———A‘ ;Ab xlz’x%xyw'—x F

M
Trong do:
Aq 12 a8 hdp thy trung binh clia hai dung dich phan tich I3p lai do & buéc séng 400 nm;
Ay 12 dd hép thy clia mAu tring do & bwée séng 400 nm;

| 1A thdi gian G (20 min d6i véi dich chiét bét mi tring, 10 min @i véi dich chiét bat mach nha, ché
phm enzym co ngudn géc tir ndm va vi khudn);

V; 12 thé tich dung dich phan tng (& day 1a 3,4 mL);
Z |athé tich cda dich chiét da pha loang diing @& phan tich (& day 12 0,2 mL);

¢ 14 8% hép thy riéng clia p-nitrophenol trong dung dich d&m trinatri photphat 2 %, pH 11,0 (&
day 1a 1,81 mmol’.mm™ hozc 18,1 mmol’.mm™ d6i vé&i cuvet cé chidu dai dwdng quang 10 mm)
do dugc & bude sdng 400 nm;

Ve 12 thé tich dich chiét (& day Ia 20 mL d6i v&i mAu bt mi tréng. hodc 100 mL d8i véi mau bét
mach nha, ché phdm enzym c6 ngudn géc tir ndm va vi khun);

W 12 khdi lwgng clia phin mau thi¥, tinh bang gam (g);
F 13 hé sé pha loang dung dich chiét.

CHU THICH: Céc gia tri 3§ hép thy dwgc do trong cuvet co chidu dai dwéng quang 10 mm.

11



TCVN 13277:2021

9 Bao cao thir nghiém

Béo cdo thi¥ nghiém phai bao gbm it nhat céc théng tin sau day:
a) mgi thdng tin ¢an thiét @& nhan biét dy aG v& mau thi;

b) phuwong phap 1Ay miu, néu biét;

¢) phwong phap thr, vién dan tiéu chuan nay;

d) moi didu kién thao t.c khéng quy dinh trong tiéu chun nay hods dugc xem la tly chen, clng véi
moi tinh huéng bét thirdng c6 thé anh hudng dén két qua;

e) két qua thtr nghiém;

f) néu kidm tra d6 13p lai thi néu két qua cudi ciing thu dugc.

12
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Cac két qua nghién ctru lién phong thir nghiém

Bang A.1 - C4c két qua nghién ciru lién phong thir nghiém x4c djnh a-amylase trong bt mi tring, bt
mach nha va ché phim cé ngudn gdc tir vi sinh vit, sir dung don vj Ceralpha

Miu Botmi| Botmi | Bot | Bt | Ché Ché Ché |Ché phdm
t-ing A| tringB | mach | mach | phdm cé }:phdm c6 | pham c6 | c6 ngudn
(c6chira |nha A{nhaB| nguén | ngudn | nguédn | gbctirvi
a-amylase getir | gbetr |gbctirvi| khuinB
tir nim) nimA | nimB | khudn A
:i‘:. phong thir nghiem tham | oo | 150y 123 1500)| 13 | 1500 | 1302 | 1500
ciatitungbinh, donvia- | oo | 014 | a7s | 117 | 148 | 242 | 245 68
amylase®
Gidi han l3p lai, 0,012 0,057 143 | 10,6 6,4 53,8 15,7 9,0
D0 1&ch chudn I3p lai,s2 0,004 0,020 5,1 38 2,3 19,2 56 32
D0 léch chudn twong ddi 13p
1
lai, RSD,, % 42 14,4 1.4 3,3 6 78 23 48
Gidi han téi lap, A2 0,021 0,064 52,1 | 26,9 23,5 89,6 77,0 31,6
D0 léch chudn tai 1ap, s 0,008 0,020 186 | 9,6 84 32,0 27,5 1,3
Dolechchulntwong abitsi | ) | yen | g0 a2 | sz | 132 | 12 | a7

14p, ASDga, %

3 M&i gid trj 1 sb phdng thir nghiém duec giir lal sau khi trir ngoai 18; mdi gia trj trang ngodc 14 sb phong thir nghiém d4 loai sau

khi trir ngoai I2.

® Bon vj Ceralpha.
Sr=28x &
9R=28 X sn

13
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