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Pwong va san pham dwdng~Xac dinh ham lwong sulfit
trong cac san pham dwong tinh luyén bing phwong
phap enzym

Sugar and sugar products — Determination of sulfite content in refined sugar
products by enzymatic method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap st dung enzym dé& xac dinh ham lugng sulfit déi véi cac san
phdm duwdng tinh luyén ¢6 chira ham lwong sulfit thip.

Tiéu chun nay c6 thé ap dung @i voi dudng ndu va xird c6 chira ham Iwgng sulfit thap,

2 Nguyén tic
Trong diéu kién cb oxy, sulfit bj oxy héa thanh sulfat béi enzym sulfit oxidase:
S0* 4 0z + H,0 » SOy + H;0;

Hydro peroxit tao thanh bj khir b&i NADH-peroxidase v&i sy 6 mat clia nicotinamid-adenin dinucleotid
(NADH) dang kht:

NADH-P
H,0, + NADH + H* —— 2 2H,0 + NAD*

O bwéc séng da chon (334 nm hodc 340 nm), d6 hap thu gidm ty 1& véi lvgng NADH dwoc st dung
trong phan rng thir hai va do d6 ty 1& v&i lwgng sulfit trong mau.

3 Thubc thiv va vét liéu thiv

Chi st dung nuwéc ct hodic nudc ¢ chét lgng tong duong. TAt ca cac thube thir phai 1a loai tinh khiét
phan tich, trir khi ¢é quy dinh khac.
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3.1 Amoni sulfat, xap xi 3 moliL
Hoa tan 386 g amoni sulfat trong binh dinh mirc dung tich 1000 mL va thém nwéc cat dén vach.
3.2 Dung djch dém, pH 8,0

Héa tan 5,57 g triethanclamin-hydro clorua trong 40 mL nwée ding trong binh dinh mirc dung tich 50 mL.
Biéu chinh @én pH 8,0 bang dung dich natri hydroxit 0,1 mol/L, sau dé thém nwéc cAt dén vach.

3.3 Dung dich NADH, 7 mmol/L

Héa tan 25 mg NADH-Nazva 5 mg NaHCOstrong 5 mL nwérc,

3.4 Huyén phii clia NADH-peroxidase (NADH-POD 45 000 U/L)

Pha lodng 0,1 mL huyén phil enzym véi 0,2 mL trong dung dich amoni sulfat 3,0 mol/L (3.1).
3.5 Huyén phu sulfit oxidase (SO2-OD chi¥a 5000 U/L)

Pha loang 1 mL huyé&n phti véi 1 mL dung dich amoni sulfat 3,0 mol/L (3.1).

3.6 Dung dich NADH dé kiém tra may do quang phd

Khi si dung may do quang phd méi, kiém tra hé sé hép thy, & clia dung dich NADH (3.3) & buéc séng
340 nm, gia trj clia e phai la 6,3 + 0,04 hodc & budc song 334 nm, gid trj clia £ phai la 6,18 £ 0,04,

» Dung dich NADH (0,07 mmol/L). Pha lodng 20 uL dung dich (3.3) véi 1 980 pL nwéc cét,
+ Dung dich NADH (0,035 mmol/L). Pha lodng 20 L dung dich (3.3) v&i 3 980 pL nuwdc cat,
» Dung dich NADH (0,017 mmol/L). Pha lodng 10 L dung dich (3.3) v&i 3 990 pL nuwdc cét.

Chinh bwée séng clia may do quang phd dén 340 nm hoac 334 nm. Boc d8 hép thy, A, clia ba dung dich
kiém tra. Tinh hé sé h&p thy, & ddi véi NADH tr phuwong trinh Lambert-Beer:

A
£== (™)

Trong d6
A 1A gid trj d6 hap thu dwoc ghi lai;
¢ la ndng dd clia dung dich NADH, tinh bing milimol tré lit (mmol/L);

d la chidu dai duwéng quang, tinh bing xentimet (cm).
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Tinh hé s& hip thy, & ciia NADH tir ba dung dich va 4y gié trj trung binh.
CHU THICH Céc thude thir c6 ban s3n & dang kit thi:

D& x4c dinh trong thori gian ngén, nén sir dyng mét sé thuée thir @4 chuan bj sin & dang kit thir vi du tir: Boehringer
Mannheim. Nhirng bd kit nay bao gdm ba dung dich:

dung dich d&m pH 8,0 c6 chira NADH;
huyén phi NADH-POD;

huyén phil SO2-0D.

Viéc si dyng cac thuéc thir nay cin didu chinh nhd vé thé tich duoc sir dung trong phép thir va phép tinh cudi
cling. Nhirng thay d8i ndy dugc néu trong hwdng déin st dung kit thir.

3.7 Chét tre loc, vi du: Clarcel Flo-TR ", st dung cho céc loai dwrdng dang bét co chira chét chéng
déng von.

4 Thiét bj, dung cuy

S duyng cac thiét bi, dung cy phang thir nghiém thang thudng va cu thé nhw sau:

4.1 May do quang phé, doc & budc séng 340 nm (dén quang phd lién tuc) hodic & bwére séng 334 nm
(dén hoi thlly ngan).

4.2 Cuvet, chiéu dai dwong quang 1 cm, tét nhét 1a bing thach anh.

4.3 Micropipet, c6 thé phan phéi cac thé tich 10, 20, 50 va 100 LL tét nhat 1a pipet tw ddng c6 dau tip
twong tmg.

4.4 Ddng hd bim gidy.
4.5 Mang loc, c& 18 0,45 um, dwdng Kinh 50 mm.
CHU THICH C& I8 dwgc xac dinh bing thir nghiém “diém bot".

4,6 Gia d& va khung mang loc, gia & b loc tdt nhat dwoc gan véi b d& bang thép khong gi.

5 Ldy miu

MAu phong thir nghiém nhan duroc phai la mAu dai dién. Mau khéng bj hir hdng hoc thay ddi trong suét
qua trinh van chuyé&n hodc bao quan.

" Clarcel Flo-TR 13 san phim cla Eif Atochem UK Ltd. Thatcham, Newbury, UK. By |a vi dy v& sén phdm thich hop cé ban
s3n. Thang tin ndy dwa ra tao thuan tién cho nguwdi st dung tidu chudin nay va khong 4n dinh phai s dung chung.
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Viée lay mau khdng quy dinh trong tiéu chuin nay. Nén 14y miu theo TCVN 483711,

6 Cach tién hanh
6.1 Chudn bj miu thir

Bbi véi cac loai dwdng, sir dung dung dich chiva 40 g dudng, hda tan trong nuéc d& c6 thé tich cudi
cling 1a 100 mL. Déi véi dang xird c6 ham lwong sulfit i 15 mg/kg dén 150 mg/kg, pha loang mau voi
nudc cat theo ty 18 1 : 5, vi du 100 g trong 500 mL. Lurgng sulfit trong cuvet khi st dung may do quang
" phd nim trong khoang tir 3 pg dé&n 30 pg.

CHU THICH Véi dwdng bdt co chipa chat chéng vén cyc, thém 0,2 g chit tro loc (3.7) vao 40 g mAu, hoa tan,
thém nwéc dén 100 mL va sau d6 loc trén bd lgc mang. S dung dich loc cho phép thir tiép thea.

6.2 Phép xac dinh
Diéu chinh thude thir, dung dich dém va nudc dén nhiét 86 phong (tir 20 °C dén 25 °C).
Dung pipet Iy cac thé tich theo Bang 1 cho vac cac cuvet 1 cm twong (rng.

Bang 1 - Chuén bj dung djch thir va dung djch mau tring

Cuvet B (mdu tring), Cuvet S (méu thiy),
mL mL

Pwing Xird

Dung dich dém (3.2) 1,00 1,00 1,00
Dung dich NADH (3.3) 0,10 0,10 0,10
NADH peroxidase (3.4) 0,01 0,01 0,01
M3u thir - 2,00 0,20
Nuéc ct 2,00 - 1,80

Lam kin cac cuvet bang mang chét déo va trén nhe nhang béng cach ddo chidu cuvet. Sau khodng
5 min, do @9 hép thu & bwérc séng da chon (334 nm hodc 340 nm) so v&i khdng khi (khéng dat cuvet
trong dwéng quang), thu dwec d8 hap thy clia méu tring, As va clia mau thi, Ass.

Thém 0,05 mL huyén phi sulfit oxidase (3.5) vao m&i cuvet va trén lwong chira trong cuvet nhw &
trén. Sau 30 min doc lai do hdp thy: d hép thy cda mau tréng, Az va clia mau thir, Ass.

CHU THICH Péi v&i mét sb loai dudng tréng, ndng d6 Iy huynh dioxid (SOz) nhd hon néng o can thiét cho
phép thir (3 mg/kg). Cé thé tang d6 nhay phan tng clia phép thly bing cach s dung cuvet c6 chidu dai dudng
quang 2 cm, mién Ia cac thé tich dwgc s dung trong phép thir ddu tang theo ty 16 dé& 1am ddy cuvet,

8
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7 Tinh va biéu thj két qua
Tinh chénh Iéch @8 hap thy clia mau tring, As, theo Cang thive (2):
As= Arg— Az (2)
trong do:
Ass 1a dd hép thy clia mau tréng trwrdc khi bd sung sulfit oxidase;
Azs 12 d6 hip thu cia mau triing sau khi bd sung sulfit oxidase.
Tinh chénh l&ch d6 hap thu clia mAu thir, As, theo Cong thirc (3):
As= Ais— Azs (3)
trong da:
Ass 13 @0 hap thu clia mau thlr trwdre khi bd sung sulfit oxidase;
Azs 12 d9 hap thy cha mAu thir sau khi bd sung sulfit oxidase.
Tinh chénh léch dd hap thy clia mau th sau khi hiéu chinh theo miu tréng, A, theo Céng thirc (4):
A=As-As 4)

Tinh ndng d% sulfit clia dung dich thir, dwéi dang Iwu huynh dioxit (SO), biéu thj theo miligam trén mililit
(mg/mL) theo Cong thirc (5):

1
= A (5)
trong do:

V 12 thé tich cubi cling trong cuvet, & day 14 3,16 mL (d6i v&i bd kit thir, thé tich nay cé thé sé
khac);

MW 13 khéi lrgng phan ti cia luu huynh dioxit, tinh bing gam (& day 14 64,06 g);
& lahé sb tit phan t & bude song da chon, cu thé 1a:

6,18 L. mmol~'.cm™ & budc séng 334 nm;

6,30 L.mmol'.cm™ & budc séng 340 nm

(cac gia tri nay co thé dugc kiém tra bang mdt mau sulfit);
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d & chiéu dai Gudng quang clia cuvet, tinh bing cm (d =1 cm);

v lathétich miu th trong cuvet, tinh bing mililit (mL), v = 2,00 mL déi véi dwong hodc v = 0,20 mL
ddi voi xird.
Dai véi mau dudng, ndng do sulfit clia dung dich thir dwec tinh theo Céng thire (6):

C= 0—'15-1-..4 (6)
Déi véi mau xird, ndng do sulfit clia dung dich thir dwec tinh theo Cang thire (7):

C= u.1c1z'A (7)

Pé thu dwoc két qua cudi cling, nhan cac két qua trén véi hé sé pha lodng duoc st dung khi chudn b
mau the.

CHU THICH Vigc si dung c4c bd kit chun bj sdn 6 thé cAn thay @i thé tich va phép tinh néu trén. Cac thay ddi
nay sé dwec quy dinh trong hwéng dan sie dyung kit thr.

8 D6 chum

Céc gié tri 46 chum duéi day duoc xac dinh tir di lidu phan tich ién phang thir nghiém déi véi dwong
tréing chira ham lweng sulfit tir 4,02 ma/kg dén 23,84 mg/kg. Céc gi4 tri @ chum nay cé thé khdng ap
dung dugc cho cac dai ndng dd va nén mau khac véi dai ndng d¢ va nén miu da st dung.

8.1 D¢ laplai

Chénh léch tuyét di gitra hai két qua thr nghiém ddc lap, don 18, thu duc khi sy dung cling mét phrong
phap, trén vat liéu thir gidng hét nhau, trong cling mét phéng thi nghiém, do cling mét nguwdi thire hién,
str dung ciing thiét bi, trong cling mat khodng thdi gian ngédn, khdng qua 5 % cac trwdng hop Ién hon
gidi han Kp lai rtir 1,17 mgikg dén 6,49 mg/kg, v&i dd I3p lai trung binh 13 4,46 mg/kg.

8.2 Do tailap

Chénh léch tuyét dbi gicra hai két qua thir nghiém don &, thu dugc khi si dung cling mét phurong phap,
trén vat liéu thi gibng hét nhau, trong cac phdng thir nghiém khac nhau, do nhitng ngudi khac nhau
thye hién, st dung thiét bj khac nhau, khéng qué 5 % cac trwéng hop 1én hon gia tri gi¢i han tai lap R
tr 1,74 mglkg dén 14,58 mglkg, v&i 46 tai 1ap trung binh 13 7,32 mg/kg.

9 Bao cao thir nghiém

Bao cdo thir nghiém phai it nhat bao gdm céc thdng tin sau:

10
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moi thong tin cAn thiét cho viéc nhan bit dAy aG v& mAu thi;
phwong phép Iy mau, néu biét;
phuong phap thir, vién dan tiéu chudn nay;

moi diu kign thao tac khdng quy dinh trong tiéu chuin nay hodc dwgc xem Ia tiy chon, cling véi moi
tinh huéng bét thwémg c6 thé &nh hurdng dén két qua;

két qua thlr nghiém thu dugc hodc néu kidm tra @6 I3p lai, thi néu két qua cudi cling thu dworc.

11
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Thw muyc tai ligu tham khao

[1] TCVN 4837, Budng ~ Lay méu
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