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L&i néi dau
TCVN 7967:2016 thay thé TCVN 7967:2008;
TCVN 7967:2016 hoan toan trong dwong véi 1SO 5379:2013,

TCVN 7967:2016 do Ban ky thuat tidu chudn quéc gia TCVN/TC/F18
Dudng, mét ong va san phdm tinh bét bién soan, Tdng cuc Tiéu chuin
Do léng Chét lwong tham dinh, B Khoa hge va Céng nghé céng bé.



TIEU CHUAN QUOC GIA TCVN 7967:2016

Tinh bét va san pham tir tinh bét - Xac dinh ham Iwong lwu
huynh dioxit - Phwong phap do axit va phwong phap do d6 duc

Starches abd derived products - Determination of sulfur dioxide content -

Acidimetric method and nephelometric method

1 Pham vi ap dyng

Tiéu chudn nay quy dinh phwrong phap do axit va phuong phap do 8 duc dé xac dinh ham leong lvu
huynh dioxit trong tinh bdt va sén pham tlr tinh bt.

2 Phuwong phap do axit
2.4 Thubc thir

CANH BAO: Tit ca cac héa chit phai dwoc xir Iy cin than. Cén tuan tha quy dinh vé an toan vt
lidu @& xir Iy va xa thai ding cach.

TAt ca cac thube thr dwoe st dung phai thudc loai tinh khiét phan tich va khéng chira sulfat,
2.1.1 Nwére, nedc cAt hodic nudc co @ tinh khiét twong duong, vira mdi dun soi.
2.1.2 Nito, khdng chra oxy.

2.1.3 Hydro peroxit, dung dich chira nbng d8 H,O; khoang 9 g/l aén 10 g/l [c(H,0z) = 0,265 dén
0,294 mol/l]

Cho 150 ml dung dich hydro peroxit 6 % khédi Igng (2,08 mol/l) hoéc 30 ml dung dich hydro peroxit
30 % khéi leong (10,4 mol/l) vao binh dinh mirc mét vach dung tich 1 lit. Thém nwéc dén vach.

Chun bi dung dich ngay trwéc khi st dung.
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2.1.4 Axit clohydric

Cho 500 ml nwée vao cbe co md 1 lit, thém tir tir 150 ml axit clohydric @&c (pzx 1,18 g/ml; 12 molii; 37 %
khéi long), vira thém vira khudy. Chuyén dinh lweng vao binh dinh mirc 1 lit va thém nuée dén vach.

CANH BAO: Khéng dwgc cho nwée vao axit déc.
2.1.5 Dung dich chi thj xanh bromophenol

Héa tan 100 mg xanh bromophenol [tén goi khac 12 a, a-bis(3,5-dibromo-4-hydroxyphenyl) toluen-2, a-
sulfon hodic 3, 3', 5, 5'-tetrabromophenol sulfophtalein] trong 100 mi etanol 20 % (thé tich).

2.1.6 Dung dich chi thi Tashiro

Hoa tan 30 mg dd metyl {axit 2-{[4-(dimetyllamino)phenyl]-azo benzoic} va 50 mg xanh metylen
[3,7-bis(dimetylamino)phenothiazin-5-ium clorua] trong 120 ml etanol 90 % (th& tich). Thém nuéc dén
200 ml, trén va loc néu cén.

CHU THICH  Chét chi thj Tashiro chi c6 thé dugc sir dung @i véi phuong phép chulin 9 (2.3.4). Chét chi thi xanh

bromophenol thich hgp che phwong phép chudin d6 va khéng can trér khi sir dyng trong phurong phép do dd duc (xem Pidu 3).
Tuy nhién, khi sir dyng chit chi thi nay s& khé phat hign diém két thuc chuéin a9 hon.

2.1.7 Dung djch chudn natri hydroxit, c(NaOH) = 0,1 mol/l ho&ic ¢(NaOH) = 10 mmol/l.

Khi chuén bj dung dich natri hydroxit, sir dung nwdc khéng cé cacbon dioxit thu duoc béng cach lam
ngudi nude cht da dun sdi (2.1.1) dwi dong khi nitor (2.1.2), 4& quan sét r6 diém két thiic chuén do.

Nén sl dung dung dich chun natri hydroxit ¢6 ¢(NaOH) = 0,1 mol/t va buret dang pittdng la thich hop
@8 14y cac thé tich nhd. Tang khdi Iong phan mau thir, néu cin.-

2.1.8 Dung dich chudn iot, co{l;) = 10 mmol/l. C6 thé thay thé béing dung dich Kali iodat (KIOs) & néng
@6 thich hop.

2.1.9 HA tinh bdt, dung dich 5 g/l

Hoa tan 0,5 g tinh bdt khoai tay bién tinh bing axit hosc loai trong dwong trong 100 mi nuéc. Bun dén
séi, vira dun vira khudy. Thém 20 g natri clorua, khudy va dun séi cho dén khi hda tan hét. D& ngudi
dén nhiét A6 moi tredng trwdc khi stk dung.

2.1.10 Natri metabisuifit [c(SO;) = 7,8 mmolA] va mudi dinatri clia axit etylendiamintetraaxetic
(EDTA) [¢(EDTA) = 0,5 mmol/l).”

" EDTA duoc sir dyng dé Iam gidm qua trinh oxi hda cla leu huynh trong khdng khi khi cé6 mat lugng nhd ion d8ng.
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Hda tan 0,74 g natri metabisulfit (Na,S,0s) va 0,20 g muéi dinatri clia axit etylendiamintetraaxetic ngam
hai phan t& nwéc (Na,H,EDTA-2H,0) trong nwée. Chuyén dinh lwong dung dich vao binh dinh mirc 1 lit
va thém nuwde @én vach. Han ché téi da sy tiép xtc clia dung dich véi khéng khi dé co két qua chinh xac.

2.2 Thiét bj, dung cu

Cac thiét bj, dung cy biing thdy tinh nén duoc gan cac khép ndi thlly tinh mai. S¢ dung céc thiét bi,
dung cu F;héng thir nghiém thong thudng va cy thé nhw sau: Xem Hinh 1.

2.21 Binh djnh mire mdt vach, dung tich 1 lit, phi hop véi loai A, TCVN 7153 (ISO 1042),

2.2.2 Pipet mét vach, dung tich 0,1 ml, 1 ml, 2 mi, 3 ml, 5 ml va 20 ml, phi hop vdi loai A, TCVN 7151
(IS0 648).

2.2.3 Buret, dung tich 10 ml, 25 ml va 50 ml, c6 thang chia vach nhd nhét, phi hep véi loai A hodc
AS, TCVN 7149 (1ISO 385).

2.2.4 Cén phén tich, c6 thé can chinh xéac dén 10 mg.
2.2.5 May khudy tir, degc gia nhiét, dwec ding véi binh cAu (A) (xem Hinh 1).

2.2.6 Thiét bj 16i cudn, nhw trong Hinh 1 hodc thiét bj tong dwong, @dm béo tach va I6i cubn duwgc
itu huynh dioxit va chét hap thy lwu huynh dioxit vao dung dich hydro peroxit.

Tranh tao néi gitta bd ngeng véi dung cy suc khi vi ¢d thé dan dén hép thy leu huynh dioxit.
2.2.7 Céc phép thir kiém tra
Céc thiét bi, dung cy phai dap (rng cac yéu clu sau:

a) Cho vao binh cau (A) 100 ml nwdc va tién hanh nhw quy dinh trong 2.3.3. Bam béo lwgng chira
trong binh syc khi duy tri trung tinh.

b) Tién hanh cac thao tac nhw sau:

1) Cho 100 m! nuwée vao binh cAu (A). Ding pipet thém 20 ml dung dich natri metabisulfittNa,H,EDTA
(2.1.10). Tién hanh chung cét 16i cudn va xac dinh lvu huynh dioxit nhw quy dinh trong 2.3.3 va 2.3.4.

2) Dung pipet, chuyén 20 ml dung dich iot (2.1.8), 5 ml axit clohydric (2.1.4) va 1 mi dung dich tinh
bdt (2.1.9) vdo binh ndn 100 ml.
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Kich thwée béing milimet

CHU DAN

A Binh chu day trén, dung tich 250 ml hodc I&n hon, cé éng tron dé dyng nhiét ké.

8 Ong sinh han thing dtng c6 hiéu qua cao, gin v&i binh chu (A).

C Phéu chiét, dugc gin voi binh chu (A).

D Ong din nito c6 b phan hip thy chira dung dich kidm clia pyrogallol.

EvaE' 2 b syc khi, dwgc ndi véi éng sinh han. (B).

F Nhigt ké.

Giira hai phép x4c dinh, néu vidc chung cét 16i cubn chim va vira phéi thi chi cén 1am sach binh ciu (A).

Hinh 1 - So dd thiét bj chirng cét 16i cudn (kibu Lieb va Zaccheri)
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Ding buret chudn dd dung dich cho dén khi mau ban d&u bién mat. Ham Itgng Ieu huynh dioxit (SO,)
c6 thé duwgc tinh theo phwong trinh héa hoc dudi Gay:
SO, # I, +2H;0 > SO +4H +2I
Trong do:
I;  lacdngthirc héa hoc cla iot;
H,O Ia cdng thirc héa hoc cla nwérc;
S0, la cbng thirc hdéa hoc cua Iwu huynh dioxit;
H" la ky hiéu hoa hoc clia ion hydro;
I la ky hiéu héa hoc cla ion iot;
SO, 1a ky hiéu héa hoc cha ion sulfat.

Chénh léch giiva ham leeng leu huynh dioxit xac dinh dwec trong thao tac 1) va thao tac 2) khdng
duoc vieet qua 1 % gia trj trung binh.

Thao téc 2) khéng dwoc tién hanh qua 15 min sau khi két thic thao tac 1) d& tranh thay @di lwgng lwu
huynh dioxit cé mét trong dung dich natri metabisulfit/Na,HEDTA.

2.3 Cach tién hanh -

2.3.1 Chudn bj miu thir

Trén k§ méu phéng thir nghiém.

2.3.2 Phén miu thi

Can lwgng mAu thi (xem 2.3.1), chinh xac @én 10 mg nhw quy dinh trong Bang 1 sau day:

Bang 1 — Khéi lvgng méiu thir

Ham lweng Iy huynh dioxit d kién Khéi lvgng gin ding cia phan miu thi
mg/kg g
<50 100
50 dén 200 50

Khéi lrong nay cé thé phdi tang 1én, cu thé trong trwdng hop clia D-glucose,
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Néu ham lwong dy kién 1én hon 200 mg/kg thi gidm phan méu thlr twong (ng sao cho phin mau thir
chtra khdng nhidu hon 10 mg Iwu huynh dioxit va chuyén dinh lwong vao binh ciu (A). Déi véi mdt s6
san pham nhét dinh tir tinh bdt, khdi leong ciia phdn mau thir cb thé dwoc xac dinh bang cach tinh
chénh 1ach khéi leong cla vat chira. Thém 100 mi nwéc vao phan mau thir va tron ky biing cach l4c.
[Trong trudng hdp phin mAu thtr nhidu hon 100 g (vi dy D-glucose), lugng nwéc thém vao phai bing
voi khéi Iegng phan méu thi].

2.3.3 Chwng cét 16i cubn
2.3.3.1 Cho vao phéu (C) 50 ml axit clohydric (2.1.4).

2.3.3.2 Trong mdi bd suc khi (E va E"), dung pipet cho 3 ml dung dich hydro peroxit (2.1.3), 0,1 ml
dung dich chi thj xanh bromophenol (2.1.5, xem cha thich trong 2.1 .6 dung dijch chi thi Tashiro} va trung
hoa dung dich hydro peroxit bdng dung dich natri hydroxit (2.1.7).

2.3.3.3 Néi binh ngung (B) va cac bd syc khi (E va E’) voi thiét bj chung cét, cho dong khi nito chay
cham @& dudi khi trong toan b thiét bi. B&t dau cho dong nwéc chdy vao binh ngung.

2.3.3.4 D& axit clohydric dyng trong ph&u (C) chay vao binh (A) (cho dong khi nito nglirng chay mét
lic, néu can). .

CANH BAO: Khi m& D thi ap suét dwong trong b chwng cét cé thé dudi axit clohydric ra khéi
C gay nguy hiém. Do d6 phai khéa D khi mé C.

2.3.3.5 Bun hén hop dén didm sdi trong 30 min. Gilt h&n hop s6i 30 min trong khi vén cho dong khi
nito' chdy qua va khudy béing may khudy tir.

CANH BAO Didu nay kéo theo viéc Gun séi hdn hgp axit dwéi ap sudt dwong nhe. Thiét bj
chwng cét 16i cudn nén dwec @it trong ti hit va tit ca cac khép khéng bj ro ri.

2.3.4 Chudn dé

Cho lrgong chira trong b syc khi thie hai vao lrgng chira trong bd suc khi thiz nhét va chun db axit
sulfuric tao thanh bang dung dich natri hydroxit, phy thudc vao ham lugng lwu huynh dioxit d kién.

Néu sur ¢6 mit clia axit hiru co bay hoi lam cho didm két thic khéng rd thi dun sbi dung dich trong 2 min
va 1am ngudi dén nhiét @& phong treéc khi chudn 6.

2.3.5 Kiém tra

Néu thé tich chuan d6 V nhd hon 5 mi khi sir dung dung dich natri hydroxit 10 mmol/l hoZc nhé hon
0,5 ml khi st dung dung dich natri hydroxit 0,1 mol/l thi tién hanh xac dinh bing phwrong phap do 4%
duc (xem Didu 3).
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2.3.6 Sé phép xac dinh
Tién hanh hai phép xac dinh trén cling mau ther (2.3.1).
2.4 Bidu thj két qua
2.41 Phwong phap tinh va céng thirc tinh

Néu khdng cin xac dinh béing phwong phap do d6 dyc (xem 2.3.5) thi hadm lwgng Iwu huynh dioxit
dugc biéu thi bAng miligam trén kilogam mau, tinh theo cdng thirc sau day:

0,3203x V1000 _ 320,3xV
My m,

Trong dé:
me 14 khéi lwgng clia phan miu ther (2.3.2), tinh bdng gam;

V 4 thé tich ctia 10 mmol/l dung dich chudn natri hydroxit hodc 10 1an thé tich clia dung dich
chu&n natri hydroxit 0,1 mol/l 33 ding, tinh bang mililit {ml).

Két qua 1a trung binh clia cac gid trj thu dwgc trong hai phép xac dinh (2.3.6), véi méu_kién 14 dap tng
duoc yéu chu vé 6o 13p lai (xem 2.4.2).

242 Do lgp lai

Chénh léch tuyét déi gitra céc két qua cla hai phép xac dinh tién hanh déng thdi hoic lién tiép nhanh
do cling mét ngudi phan tich trén cling mau thlr khong vuot qua S % gia trj trung binh cda hai phép
xac dinh [Xem TCVN 6910-2 {(ISO 5725-2}].

2.4.3 Do tailap

Chénh léch gira cac két qua clia hai phép xac dinh tién hanh trong cac phong thlr nghiém khac nhau
trén ciing mAu thiz khong vugt qua 10 % gid tri trung binh clia hai phép xac dinh [Xem TCVN 6910-2
(IS0 5725-2)).

3 Phwong phap do d6 dyc

Néu thé tich V nhd hon 5 mi khi s dung dung dich natri hydroxit 10 mmol/l hodic nhd hon 0,5 ml khi st
dung dung dich natri hydroxit 0;1 mol/! thi chi ¢6 phurong phép do 46 duc 1a ¢ hiéu qua. Véi phan mau
thcr 100 g, giéi han 5 ml nay trong tng v&i ham lwgng [wu huynh dioxit 16 mg/kg. Trén gidi han nay,
phuwong phap do axit 1a thich hgp.

1
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3.1 Thubc thir

TAt ¢ céc thubc thir dugc str dung phai thudc loai tinh khiét phan tich va khdng chiva sulfat. S dyng

cac thudc thr sau:
3.1.1 Nwée, nudc cat hodc nwdc co do tinh khiét tirong dwong, vira méi dun séi.
3.1.2 Axit sulfuric, dung dich chudn

Cho 31,2 m! dung dich chudn axit sulfuric 0,1 mol/l vao binh dinh mic mét vach 1 lit va thém nwoc dén
vach. 1 ml dung dich nay twong duong véi 0,1 mg SO,.

3.1.3 Dung dich polyvinylpyrolidon (PVP)

Hba tan 5,0 g polyvinylpyrolidon (kh&i lwong phan tir tvong dbi 44 000 hodc 85 000) trong nudc dwng
trong binh dinh mirc mét vach 100 ml. Thém nuéc dén vach va tron. Loc qua gidy loc min va bdo quan
trong chai thliy tinh mau nau. Dung dich da chudn bj b&n trong mot tuan.

3.1.4 Bari clorua, dung dich géc

Hoa tan 122,14 g bari clorua ngam hai phan tlr nwéc (BaCl2H,0) trong nwée dwng trong binh dinh
mirc mdt vach 1 000 ml. Thém nwée dén vach va trdn. Loc qua gidy loc min.

3.1.5 ﬁung dich hén hgp

Dung pipet cho 15 ml dung dich bari clorua (3.1.4), 84 mi nuwéc (3.1.1), 15 ml etanol 95 % (thé tich)
va 5 ml dung dich PVP (3.1.3) vao lg thiy tinh 100 ml (3.2.4). Trén dung dich va s dung ndi cach
thiy (3.2.2) dwa v& nhiét @8 20 °C. Truée khi sz dung thude thir 30 min, dung pipet thém 1 ml dung
dich axit sulfuric (3.1.2). Trén k¥.

3.2 Thiét bj, dyng cy

3.2.1 Binh dinh mirc mdt vach, dung tich 50 mi, 100 ml va 1 000 ml, phi he'p v&i loai A, TCVN 7153
(1SO 1042).

3.2.2 Pipet hoéc buret, chia vach 2 ml, 4 ml, 8 mi, 12 ml, 16 ml va 25 ml.
3.2.3 Nbi cach thiy, duy trl dugc nhiét 6 & 20°C + 1 °C.
3.2.4 Lo thuy tinh, dung tich 100 ml, ¢6 nut thay tinh mai.

3.2.5 May do phd, phit hop dé do & budc séng 650 nm, véi cuvet cé chidu dai dwéng quang 10 mm.

12
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3.3 Cach tién hanh
3.3.1 Dwng dwéng chuin

Cho vao sau binh djnh méc mét vach dung tich 50 m! (3.2.1): 0 ml, 2 ml, 4 ml, 8 mi, 12 ml va 16 ml
dung dijch axit sulfuric chudn (3.1:2), 20 ml nwéc (3.1.1), 0.1 ml dung dich chi thj xanh bromophenol
(2.1.5), 1 ml axit clohydric (2.1.4) va 5 ml dung dich hdn hep (3.1.5), twong (ng véi 0 mg, 0,2 mg,
0,4 mg, 0,8 mg, 1,2 mg va 1,6 mg lvu huynh dioxit. Thém nwdéc dén vach va trén déu. Trong khodng
15 min dén 20 min sau khi thém dung dich hén hep, do dd hép thu & budc sdng 650 nm, slr dung may do
phd (3.2.5). Dung dwong chudn clia do hap thy dwa theo khéi luong Iwu huynh dioxit, tinh bang miligam.

3.3.2 Xac djnh

Sau khi chuin dd (2.3.4), 6t lwgng chira trong bé syuc khi vao trong binh dinh mrc mgt vach 50 ml,
diing nuéc dé rira bd suc khi va dua nuwéce riva vao binh dinh mire, thém 1 ml axit clohydic (2.1.4) va 5 ml
dung dich hén hep (3.1.5). Thém nwée dén vach va tron. Trong khoang 15 min dén 20 min sau khi
them thudc thiv, do d% hap thy & budc séng 650 nm, st dung méy do phé.

Viéc ding dwdng chuan va phép xdc dinh phai dwoc tién hanh & cung nhiét @8 va khéng dugc vt
qua25°C+1°C.

3.3.3 56 phép xéac djnh

Tién hanh xac dinh trén hai dung dich da chudn g4 trong 2.3.4.

3.4 Bidu thi kétqua

Ham Iwong lvu huynh dioxit, bidu thi bing miligam trén kilogam mAu, tinh theo cdng thirc sau:

m, x1000
mCl

Trong do:
mo la khéi leng clia phin mau thir (2.3.2), tinh bing gam (g);

my  la khéi lveng cha leu huynh dioxit, trong (g véi d§ hap thu do dwoc trong 3.3.2 va doc tir
dudng chuén, tinh bang miligam (mg).

Két qua la.trung binh cdng clia cac gia tri thu dwgrc trong hai phép xac dinh (3.3.3).

13
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4 Bao cao thir nghiém

Béo cdo thir nghiém phai bao gdm céac thong tin sau:

— phuwong phap da s dung, két qua thu dugc va chi ré phuong phép bidu thi két qua.

— moi didu kién thao tac khdng quy dinh trong tiéu chudn nay hodc dugc xem la tuy chon, cing voi
moi tinh huéng bét thwong co thé anh hurdng dén két qua;

~ tt ca céc chi tiét d& nhan biét day di vé méu.

14
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Thir muc tai ligu tham khao

[1] TCVN 7149 (ISO 385), Dung cu thi nghiém béng thdy tinh — Buret
[2) TCVN 7151 (ISO 848), Dung cy thi nghiém bang thdy tinh — Pipet mét mirc
(3] TCVN 7153 (ISO 1042), Dung cy thi nghiém bang thiy tinh — Binh dinh méc

[4] TCVN 6910-2 (ISO 5725-2) D6 chinh xac (36 ding va dé chum) cia phuong phép do va két qué do —
Phén 2: Phuong phéap co ban xéc dinh do Idp lai va db tai Iap coa phuong phép do tiéu chudn.
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