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L&i néi ddu

TCVN 13278:2021 dugc xay dyng trén co sé tham khdo tai lidu clia
Lién doan quéc t& vé Hoa hoc thudn tuy va Hod hoe tmg dyng (JUPAC)
Measurement of cellulase activities. Guidelines and determines
enzyme activity as fiter paper units In a cellulase preparation;

TCVN 13278:2021 do Vién Kidm nghiém aii toan vé sinh thyc phdm
quéc gia bién soan, B3 Y té4 & nghj, Tdng cyc Tiéu chudn Do ludng
Chét lgng thdm dinh, B Khoa hoc va Céng nghé cang bé,
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Thie phdm - Xéc dinh hoat dd cellulase cé kha ning dwéng héa
bing phwong phap thiy phan gidy loc

Foodstuffs = Determination of sacciarifying cellulase activity by filtler paper assay

1 Pham vi 4p dung

Tigu chudn nay quy dinh phirong phép thuy phan gidy loc d& xac dinh hoat a3 cellulase c6 khd nang
durémg héa trong thire phim.

2 Thudt nglr va dinh nghia

Trong tigu chudn nay s dung thuit ngr va dinh nghfa sau day:

21
Pon vi hoat a4 cellulase dwérng hoa (filter paper unit)
FPU

Lurgng cellulase xuc tac cin thiét 48 gidi phéng 1 umol glucese tir 50 mg gidy loc trong théi gian 1 min
& 50°C.
3 Nguyén tic

Diing cellulase trong miu thir & thuy phan co chét cellulose dudi dang gidy loc thanh glucose. Lugng
glucose tao thanh duwgce xéc dinh dya trén dueéng chudin tuyén tinh gitra ndng a6 glucose va a9 hép thy
quang & 540 nm, tr d6 xac dinh hoat 4% cellulase.

4 Thubc thir va vat lidu thir

Chi sir dung céc thude thir logi tinh khiét phan tich va nuéc sir dyng phéi I nuére cit hode nude cd
chét lrgmg trong dwong, trir khi cé quy dinh khac,

4.1 Dung dich natri hydroxit, 0,1 N

4.2 Dung djch axit clohydric, 0,1 N
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4.3 Gidy lgc, loai Whatman $6 1 (kich thuére 1,0 cm x 6,0 cm) (khodng 50 mg)
Gidy loc dugre cit vun 8é sl dung 1am co chit cho phan (ng.

4.4 Thudc thir DNS

Héoa tan 10,6 g axit 3,5-dinitrosalixylic va 19,8 g natri hydroxit vao 1418 mL nwéc cit. Thém 306 g natri
kali tartarat, 7,6 mL phenol va 8,3 g natri metabisulfit va hoa tan,

Chudn @ 3 mL thudc thir bdng dung dich axit clohydric 0,1 N {4.2), sir dyng chi thj phenolphthalein @é
nhdn biét didm két thic. Thé tich dung dich axit clohydric chuln @8 cin trong khodng tir 5 mL dén 6 mL.
Thém natri hydroxit néu ciin (2 g trang dueng 1 mL axit clohydric 0,1 N).

45 Dung dich dém xitrat, 1 M, pH.4,3

Hba tan 210 g axit xitric ngdm mét phan tl nuée vao 750 mL nuwde, thém tr tir natri hydroxit cho dén
khi pH can biing 4,3. Lurgng natri hydroxit si¥ dung & didu chinh pH trong khodng 50 g dén 60 g. Binh
mirc blng nude dén 1 L.

4.6 Dung dich dém xitrat, 0,05 M, pH 4,8

Ht 50 mL dung dich d&m xitrat 1 M, pH 4,3 (4.5) vao 900 mL nuére, chinh pH dén 4.8 bing dung dich
natri hydroxit 0,1 N (4.1). Chuyén véo binh djnh mirc 1 L (5.10) v& pha lo&ng bing nudc dén vach.

4.7 Dung djch chudn glucose
4.7.1 Dung d|ch chudn géc glucose, 10 mg/mL

Dung cén (5.1), cAn 1,0 g glucose khan chinh x4c @&n 0,1 mg cho vao binh ginh mire 100 mL (5.10).
Hoa tan béng nuéc sau d6 dinh mirc dén vach, lic déu.

Tinh néng @3 chinh xdc cla dung dich dwa trén khdi lrgng can thyee té va @ tinh khiét cda chét chudn.
4.7.2 Dung djch chuin 1am vic glucose
Chuln bj cdc dung dich chudin 1am viéc glucose tir dung dich chudin géc (4.7.1) nhur sau:

Dung dich chudn 1am vigc cé néng dé 6,7 mg/mL: hit chinh x&c 1,0 mL dung dich chuin géc glucose
(4.7.1) v& 0,6 mL dung dich dém xitrat (4.6).

Dung dich chudn 1am viéc c6 ndng dé 5,0 mg/mL: hit chinh xdc 1,0 mL dung dich chudn géc glucose
(4.7.1) v 1,0 mL dung dich dém xitrat (4.6).

Dung dich chudn lam viéc ¢ ndng d6 3,3 mg/mL: hit chinh xac 1,0 mL dung dich chuin géc glucose
(4.7.1) va 2,0 mL dung dich d&m xitrat (4.6).

Dung dich chudn 1am viée cd ndng @ 2,0 mg/mL: hit chinh xd¢ 1,0 mL dung dich chudn géc glucose
(4.7.1} va 4,0 mL dung dich dém xitrat (4.65).

]
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§ Thiét b, dung cu
5.1 Can phan tich, cé thd can chinh x4c dén 0,1 mg
5.2 Nbi céch thuy, cd thé duy tri nhigt 4§ 50 °C £0,1°C
5.3 Miy do pH.
5.4 Déng hd bim gie
5.5 Nl cich thuy dun sél
5.6 May do quang phd, co thé do & burdre séng 540 nm
5.7 Pipetty ddng
6.8 Ong nghigm thiy tinh, kich thuée 13 x 100 mm
59 Bénuoc di

5.10 Binh djnh mirc, dung tich 100mLva1L

6 Liymiu

Tiéu chuln nay khdng quy dinh viéc 1y mau. Tham khdo cac tidu chudn cy thé vé 14y m3u sdn phdm.
Trong truémg hgp chwa cb tiéu chudn cy thé lign quan dén san phdm, viée ldy miu theo thda thuan
gilra céc bén lién quan,

Mau glri 3én phéng thir nghiém phai 14 m3u dai dién va khéng bj hw hdng hoic bién ddi trong subt qua
trinh van chuyén va bdo quan.
7 Cach tién hanh

CHU THICH: Tham khdo Phy Iyc A vé& phuong phap xac dinh hoat dd cellulase ¢d ngudn gdc tir Trichoderma
reesei,
7.1 Chudn bj miu thir

Dung ¢4n (5.1), ¢&n 1,0 g mAu thiz chinh xéc dén 0,1 mg, sau d6 hda tan va pha lodng mau thir trong
dung dich dém xitrat 0,05 M, pH 4,8 {4.6), sao cho Iwgng enzym trong dich pha lodng gidi phéng lugng
glucose dao ddng nhé quanh mire 2,0 mg (khodng tir 1,9 mg dén 2,1 mg).

7.2 Xac dinh hoat d§ cellulase

LUU ¥: MBi phép thir xdc dinh hoat d§ cellulase dwgc thire hién I3p lai hai lin dbi véi c4c leal éng
nghiém (8ng nghiém chira mau th, dng nghigm chira m3u tring va mau kidm sodt, éng nghiém chira
méu chudn glucose).
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7.2.4 Miu gidy loc

Can khodng 50 mg gidy loc (4.3) d3 cit nhd vao cac dng nghigm (5.8). Thém 1,0 mL dung dich dém
xitrat 0,05 M, pH 4,8 (4.6) vao dng, phdn gidy loc phai dugc thdm diu dung dich dém. On dinh nhiét 45
aén 50 °C trén ndi cach thuy (5.2) trong 5 min. Thém 0,5 mL m3u thir 43 dugc pha lodng (7.1). Cn
chudn bj it nhat hai @5 pha loang khac nhau cho méi m&u thix, mdt a6 pha lodng gidi phéng nhidu hon
2,0 mg glucose va mét 4 pha loang gidi phéng it hen 2,0 mg glucose. Ham lugng glucose dugc gidi
phéng ndm trong khodng 1,9 @én 2,1 mg glucose, U & 50 °C trén ndi cach thuy (5.2) trong chinh xdc
60 min. Ly céc éng ra khdi ndi cach thuy (5.2), dirng phan (mg cla enzym bing cich thém 3,0 mL
thudc thir DNS (2.4), trén ddu,

7.2.2 Miu tring va miu kidm soat
7.2.2.1 Miutring

Cho 1,5 mL dung dich @&m xitrat 0,05 M, pH 4,8 (4.6) vao éng nghiém (5.8). U éng nghiém & 50 °C trén
ndi cach thuy (5.2) cling véi m3u thir trong chinh x4e 60 min, Thém 3,0 mL thudc thir DNS (4.4) va trén
déu.

7.2.2.2 Miu kidm soit enzym

Cho 1,0 mL dung dich @&m xitrat 0,05 M, pH 4,8 (4.6) va 0,5 mL dung dich enzym pha lodng (7.1) vao
dng nghiém (5.8). U 8ng nghiém & 50 °C trén ndi cach thuy (5.2) cling véi mdu thi¥ trong chinh xéc
60 min. Thém 3,0 mL thubc thir DNS (4.4) va trdn déu,

7.2.2.3 MAau kidm soét co chit

Cho 1,5 mL dung dich dém xitrat 0,05 M, pH 4,8 (4.6) va khodng 50 mg gidy loc d4 cét nhé vae éng
nghiém (5.8). U 8ng nghiém & 50 *C trén ndi céch thuy (5.2) cling véi mau thir trong chinh x&c 60 min.
Thém 3,0 mL thubc thir DNS (4.4), trdn ddu.

7.2.3 Mau chudn glucose

Cho 1,0 mL dém xitrat 0,05 M, pH 4,8 (4.8) v4 0,5 mL dung dich chuln glucose vao &ng nghiém (5.8).
0 &ng nghiém & 50 °C trén ndi cach thuy (5.2) cling véi mAu thir trong chinh xac 60 min. Thém 3,0 mL
thubic thir DNS (4.4) va tron ddu.

7.24 Tao mau

Bun s6i tit ¢ cac dng nghiém trong chinh xac 5 min trong ndi cach thuy dun s&i (5.5), TAt ¢ c4c miu
thir, mAu tring, m3u kiém sodt va miu chudn glucose cin dugc gia nhiét clng Iic. Sau @6, chuyén
sang bé nurérc 4 (5.10). B4 dimg cac dng nghiém cho dén khi bat gidy 14ng xuéng hoan toan hoac ly
t4m nhanh. Pha lodng t&t cd cdc dng nghiém véi nuée (0,2 mL hdn hep phan ing tao mau véi 2,5 mL
nurére cdt va trdn déu). Do db hap thy quang so véi miu tring & bude song 540 nm,
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7.25 Dyng dwirng chudn

Dyng duwrdmg chudn glucose tuyén tinh gitra Iirgng glucose (mg/0,5 mL) véi 85 h4p thy quang A twong
(rng & burérc séng 540nm. DY hip thy clia cac dung dich chuln glucose da pha ném trong khodng 0,1
@én1,0.

Sir dyng dudng chudn ndy, chuyén déi cac gia tri 46 hdp thy cla dng miu thir (sau khi a2 trir m3u
triing) thanh lgng glucose gidi phéng. Tinh ndng dd enzym gidi phéng chinh xéc 2,0 mg glucose bing
céch chuyén ddi lugng glucose gidi phong sang logarit clia ndng d§ enzym dia trén bidu @b gidy
semilogarit. N&i hai diém ndng dé enzym gidi phdng lugng glucose gin 2,0 mg, dya trén bidu dé ndi
suy ra ndng o enzym gidi phéng chinh xac 2,0 mg glucose.

8 Tinh kétqua

Hoat 8 celiulase trong miu thir, X, bidu thj bing don vi hoat 3 trén gam {FFU/g), dugre tinh theo
cng thire:

X‘O,.'i?xlfxﬂ
Cxw

Trong d6:
0,37 12 hé sé chuyén &ditir 2,0 mg glucose sang 1 ymol glucose;
vV lathé tich dinh mirc clia mau thir, tinh bing milfit (mL);
D 14 h@ sb pha lodng cia miu thir;
C  1anbdng 4 enzym thich hop gidi phéng 2,0 mg glucose, tinh bang g/ml.;

W 1a khéi lwgng cia miu thi, tinh bing gam (g).

9 Bao cao thir nghiém

Béo céo thir nghiém phai bao gbm it nhét cdc théng tin sau day:
a) moi thdng tin cAn thiét 4& nhan biét ddy A vé miu thir;

b) phuong phép My miu, néu bikt;

¢) phuong phap thir, vién din tiéu chuln nay;

d) mei didu kién thao téc khéng quy dinh trong tiéu chun ndy hodic duwgc xem 1A tiy chon, cing véi
moi tinh huéng bét thrrémg co thé anh hedng dén két qua;

8) két qué thi nghiém thu duore.
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Phu luc A
{Tham kh&o)
Xac djnh hoat dd cellulase ¢6 nguén géc Trichoderma reesei bing phwong phiap FPU

A1 Chuin bj dung djch thiy

T4t ¢ cac mau thir enzym duoc pha lodng véi @ pha loang khéc nhau béng dung dich dém xitrat
{4.6). Dung dich enzym gc duwgc pha lofing véi 18 1 20 biing dung dich d&m xitrat (4.6).

Sbthirty | Thé tich dung dich ddm | Thé tich enzym 1: 20, Néng 9, g/mL |
. xitrat {4.5), mL mL
1 1650 350 0,00875
2 1700 300 0,00750
3 1800 200 0,00500
4 1850 150 0,00375
5 1900 100 0,00250

Néng a9 enzym dugre xac dinh 13 tf 1 gilra lugng dung dich enzym gée trén Ivgng pha lodng thém vio
hén hop phan Gng. Vi dy, véi 49 pha lodng 1 : 10 clia dung dich enzym gbc 1 : 20, ndng d5 Ia 0,005.

A2 Dyng dwéng chudn

Pha loang dung dich chudn glucose theo Bang A.1 va do d% hép thy clia m3i dung dich. Dung duéng
chudn ctia 49 hdp thy theo ndng a4 glucose.

Bing A.1 - Pha lodng dung djch chudn glucose

Thé tich dung djch | Thétichdung | Ddphalosing | Néngdddung (Vidyvkdship
chudn géc glucose | djch dém xitrat dich chudn lam | thu do dwgc &
(4.7.1), mL (4.8), mL vigc glucose 540 nm
1,0 05 1:1,5 3,35 mg/0,5 mL 0,765
1,0 1,0 1:2 2,50 mgf0,5 mL 0,579
1.0 2,0 1:3 1,65 mg/0,5 mL 0,384
1,0 4,0 1:5 1,00 mg/0,5 mL. 0,220
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A3 Xac dinh ham lwgng glucose cé trong miu thir

Do dd hdp thy clia dung dich thir. Ham Iwgng glucose ¢6 trong miu thlr duge xac dinh dya vao dudng

chudn (xem A.2).

Béng A.2 - Xéc dinh ham lwgng glucose ¢cb trong miu thir

Sbthiz | Vidy vé dd hdp thy cia dung | Ham heong glucose, mg/0,5 mL
ty djch thir do dwge & 540 nm
1 0,603 2,03
2 0,567 2,44
3 0,442 1,93
4 0,346 1,51
5 0,248 1,08

A4 Xac dinh ndng @4 enzym

Xéc dinh ndng @4 enzym gidi phéng chinh xdc 2,0 mg glucose dira trén 38 thi gitra lwong glucose gidi

phéng va ndng 43 enzym.

Néng d4 enzym
o
2

.001

1.0. 1.8, 20 25 30

Ham lrgng glucose mg/0,5 ml

Hinh A.1 = Vi dy v& d& th] xéc djnh ndng dé enzym
theo ham lwgng glucose trong dung dich thir

1"
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A5 Xic dinh hoat d6 enzym
Tinh dom vi hoat & enzym cila mau thlr, X, nhir sau:

037 _
X = o5 =70 (FPUML)
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