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Papain proteolytic activity. Spectrophotometric method;
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Thwe pham - Xac dinh hoat dé papain bang phwong phap
quang phd

Foodstuffs — Determination of papain activity by spectrophotometric method

1 Pham vi 4p dung

Tiéu chudn nay quy dinh phwrong phéap quang phd @& xac dinh hoat d9 papain trong thrc phdm.

2 Thuit ngir va dinh nghia
Trong tiéu chudn nay s dung thuat nglr va dinh nghia sau:

21

Bon vi hoat dd papain (unit of papain activity)

U

Luong papain xdc téc di dé& gidi phong 1 pg tyrosin tir co chét casein trong thoi gian 1 min & nhiét 4o
40 °C, tai pH 6,0.

3 Nguyén tic

Hoa tan mau th(r enzym trong dung dich dém phosphat-xystein dinatri etylenedinitrilotetraaxetat, tién
hanh thiy phan co chat casein & 40 °C, tai pH 6,0 trong 60 min sau do dirng phan (rng bing cach
thém dung dich axit tricloaxetic (TCA) dé két tia protein va loc. Do 6 hap thy clia dung dich mau thie
va mAu tring twong ng & bwdc séng 280 nm. Xay dung dwdng chuan biéu dién méi trong quan
tuyén tinh gitra chénh léch d¢ hap thu clia dung dich chuén va méu triing véi ndng d6 enzym twong
trng. Hoat d6 papain trong méu thir dwgc xac dinh dyra trén dudng chuln da xay dung.

4 Thudc thir va vat liéu thir

Chi s dung cac thudc thir loai tinh khiét phan tich va nwéc st dung phai 1a nudc ct hodc nudce cd
chét lwgng twong duong, trir khi ¢é quy dinh khac.
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4.1 Dung dich dinatri phosphat, 0,05M

Hoda tan 7,1 g dinatri hydrophosphat (Na;HPQs) khan vao nwéce dung trong binh dinh mde 1 L (5.7).
Pha loang bang nwéc dén vach va thém 1 giot toluen dé bao quan.

4.2 Dung dich axit xitric, 0,05 M -

Hoa tan 10,5 g axit xitric trong nwéc sau d6 chuyén vao binh dinh mdc 1 1it (5.7). Pha loang béng nwéc
dén vach va thém 1 giot toluen dé bdo quan.

4.3 Co chit casein

Phan tan 5 g casein (vi du: loai Hammersten) trong 250 mL dung dich dinatri phosphat 0,05 M (4.1)
dwng trong cbc ¢6 md 500 mL (5.8). Dat cde trén ndi céch thuy (5.3) va dun sdi trong 30 min, thinh
thoang khudy déu. D& ngudi dung dich dén nhiét G phong va chinh dén pH 6,0 + 0,1 bang axit xitric
0,05 M (4.2). Khudy nhanh va lién tyc trong qud trinh thém axit xitric d& ngan casein két tia. Chuyén
dung dich sang binh djnh mirc 500 mL (5.7), pha loang bang nuwéc dén vach va tron déu.

Chuén bj dung dich méi m3i 1an phan tich.
4.4 Dung dich dém phosphat-xystein dinatri etylenedinitrilotetraaxetat

Hoa tan 3,55 g dinatri hydrophosphat (Na;HPOs) trong 400 mL nwéc dung trong binh dinh miec 500 mL
(5.7). Thém 7,0 g axit dinatri dihydrat etylendiamietetraaxetic (NazH.ETDA) va 3,05 g xystein.HCI.H.0.
Tron déu dén khi tan hoan toan va chinh dén pH 6,0 + 0,1 bang dung dich axit clohydric 1 M (4.7) hodc
natri hydroxit 1 M (4.8). Pha lodng bang nwéc dén vach va tron déu.

Chuén bj dung dich mé&i méi 1an phan tich.
4.5 Dung dich axit tricloaxetic (TCA), 30 % (khéi lwgng/thé tich)

Hoa tan 60 g TCA vao nwéc sau dé chuyén vao binh dinh mirc 200 mL (5.7). Pha loang bang nwéc
dén vach va tron déu. '

4.6 Dung dich chuin papain
4.6.1 Dung dich chuin géc

Dung cén (5.2), can chinh xac 100 mg chét chuén dbi chirng papain USP (c6 hoat dé papain
2 6000 U/mg) cho vao binh dinh mirc 100 mL (5.7) va thém dung dich dém (4.4) @& hoa tan. Pha loang
bang dung dich dém dén vach va tron. Tinh lai néng @6 chinh xac dia trén khéi legng can thirc t& va do
tinh khiét ctia chuan.
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4.6.2 Dung dich chuén Iam viéc

Duing pipet (5.6), lay 4 mL dung dich chudn géc (4.6.1) cho vao binh dinh mirc 100 mL (5.7). Pha loang
tiép bang dung dich dém phosphat-xystein dinatri etylenedinitrilotetraaxetat (4.4) Gén vach. S& dung
dung dich trong véng 30 min sau khi chuan bj.

4.7 Dung dich axit clohydric, 1 M.

4.8 Dung dich natri hydroxit, 1 M.

5 Thiét bj, dung cu

S0 dung c&c thiét bi, dung cu ctia phang thd nghiém théng thudng va cy thé nhu sau:
5.1 May do quang phd, do duwoc & budc séng 280 nm.

5.2 Can, co thé can chinh xac dén 0,001 g.

5.3 Nbi cach thily, co thé duy tri nhiét 46 & 40 °C + 0,1 °C.

5.4 Nbi cach thiy dun séi

5.5 May do pH

5.6 Pipet, c6 thé phan phéi dwec cac lwong 2,5 mL, 5mL, 7,5 mL, 10 mL.

5.7 Binh dinh mirc, dung tich 50 mL, 100 mIL, 200 mL, 500 mL va 1 lit

5.8 Cbc c6 mo, dung tich 500 mL

5.9 Gidy loc, vi du Whatman No.42 hoic loai twong duong.

6 Laymiu

Tiéu chuan nay khéng quy dinh viéc lay mAu. Tham khao cac tiéu chudn cu thé v& lay mau san pham.

Trong triedng hop chura cé tiéu chuan cy thé lign quan dén san pham, viéc lay mau theo thoa thuan
gilra cac bén lién quan.

M3u gl dén phong thir nghiém phai 1a mau dai dién va khéng bj hw héng hoic bién ddi trong suét qua
trinh van chuyén va bao quan.

7 Cach tién hanh

7.1 Chuén bj dung dich miu thi

Dung cén (5.2), can chinh xac phan mau thi c6 hoat d6 papain du kién twong (rng véi 100 mg chét
chuén déi chirng va tién hanh chudn bi nhw dung dich chuén papain (4.6).



TCVN 13279:2021

7.2 Phép xac dinh

Cho vao 12 binh dinh mtrc dung tich 100 mL (5.7) cé ndp day bing thiy tinh, m&i binh 25 mL co' chét
casein (4.3). Dan nhan cac binh thanh 2 day, trong d6 Si, S; va S chira dung dich chuén lam viéc
papain (4.6.2); binh Us chira dung dich mau thi (7.1); c4c binh con lai S, Szs, Sss va Ues chira mau
trang. Cac binh Si, Sz, Ssva U duoc tién hanh 13p lai 2 1an. -

Thém 5 mL, 2,5 mL va 0 mL dung dich d&m (4.4) 1an lwot vao céc binh Sy, Sz, S3va céc binh mau tréng
Sis, Sap, Sse twong ng. Thém 2,5 mL dung dich dém (4.4) vao cac binh Lk va Uss. D3t cac binh trong
ndi céch thiy (5.3) & 40 °C trong 10 min.

Cho vao hai binh Sy, méi binh 5 mL dung dich chuén lam viéc papain (4.6.2), st dung pipet (5.6), vira
thém vira xoay binh d& trén. Thoi gian bit diu duoc tinh tir thai diém chuyén hét dung dich chudn véo
binh dinh mtrc. Day ndp binh va dat vao ndi cach thiy (5.3) & 40 °C. Tién hanh twong tw véi 2 binh Sz
méi binh cho 7,5 mL dung dich chudn 1am viéc papain (4.6.2), 2 binh Ss: méi binh cho 10 mL dung dich
chuan lam viéc papain (4.6.2) va 2 binh Uy: méi binh cho 7,5 mL dung dich mAu thi.

Sau chinh x&c 60 min, thém 15 mL dung dich TCA 30 % (4.5) vao ca 12 binh va trén ky. Thém lan luot
5 mL, 7,5 mL, 10 mL dung dich chuan lam viéc papain (4.6.2) vao cac binh Sig, Szs, Sss va 7,5 mL miu
thi vao binh Uss. D4t céc binh trong ndi cach thiy & 40 °C trong 30 min dén 40 min va dé yén gé
protein két tlia hoan toan. Loc cac dung dich qua gidy loc (5.9) va thu lay dich trong. Loc lai khoang mét
nira phan dich d3 loc d& dam bao dich loc trong hoan toan. Do do hép thy clia cac dich loc bing may
do quang phd (5.1) & budc séng 280 nm so véi mAu tring. '

7.3 Dwng dwing chuédn

Xac dinh chénh léch 86 hap thu clia cac dung dich chuén Sy, Sz, Savéi @8 hap thy cla cac dung dich
mau trdng Sis, Ss, Sastrong (rng. Dung dwéng chudn gitra db chénh léch gia trj d8 hap thy thu duoc
véi ndng d6 enzym twong (rng trong 50 mL hdn hep dung dich chuan, tinh bang miligam trén mililit.

8 Tinh két qua

Xac dinh chénh léch d6 hép thu gitta mau thir U, va mau tréng Uss twong tng, sau d6 ndi suy tir
dwdng chuan, hoat dé clia papain trong mau thl, X, dwoc tinh bang don vj hoat dé cla papain USP
trén miligam (U/mg) theo Géng thirc (1):

100 50 . 100

X=CXTX7’5>‘XSX'W (1)

Trong dé:

C  la ndng dd papain trong dung dich mau thi thu duoc tir dwdng chuén, tinh bing miligam
trén mililit (mg/mL);
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100/4 1a hé sb pha lodng clia dung dich chun;
50/7,5 1a hé sb phaloang clia dung dich mau th.

Xs |a hoat d¢ clia chét chuan déi chirng papain, tinh bang don vi hoat d6 clia papain USP trén
miligam (4/mg);

100 1a thé tich dinh mc ctia mAu the, tinh bang mililit (mL);

W 12 khéi lvong phan mau thir, tinh bang miligam (mg);

9 Bao cio thir nghiém

Béo c4o thr nghiém phai bao gdm it nhét cac théng tin sau day:
a) moi thdng tin can thiét dé nhan biét day dt vé mau thiy;

b) phwong phap lay mau, néu biét;

¢) phuong phap thir, vién dan tiéu chuan nay;

d) moi diéu kién thao tac khdng quy dinh trong tiéu chuan nay hodc duoc xem la tly chon, clng Vvoi
moi tinh hudng b4t thirdng c6 thé anh hudng dén két qua;

e) két qua thir nghiém thu duworc.
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