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L&i néi dau

TCVN 13611:2023 duwgrc xay dyng trén co sé tham khao ICUMSA Method GS2-6 (2011)
The Determination of Reducing Sugars in White Sugar and Plantation White Sugar by the
Modified Ofner Titrimetric Method — Official;

TCVN 13611:2023 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/F18 Dudng, méat ong va
sdn phdm tinh bét bién soan, Téng cuc Tiéu chuan Do ludng Chét lwong thadm dinh,
B& Khoa hoc va Cong nghé céng bé.
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Pwong va san pham dwong - Xac dinh ham Iwong dwong khir
trong dwong trang bang phwong phap chuan dd Ofner cai bién

Sugar and sugar products — Determination of reducing sugars in white sugar
by the modified Ofner titrimetric method

CANH BAO: Viéc ap dung tiéu chuin nay c6 thé lién quan dén cac vat liéu, thiét bi va cac thao tac
géy nguy hiém, Tiéu chuan nay khéng dwa ra dwoc tit ca cac vin dé an toan lién quan dén viéc sty
dyng chiing. Ngwdi str dung tiéu chuin nay phai tw thiét Iap cac thao tac an toan thich hop va xac
dinh kha niing ap dung cac gidi han quy dinh trwéc khi s dyng tiéu chuin.

1 Pham vi ap dung

Tiéu chuin ndy quy dinh phurong phap chudn d6 Ofner c3i bién d& xac dinh ham lwgng duwdng khir trong
dudong tring & dang dung dich cé chia chét khtr.

Phuong phap nay ap dung cho dudng tring cé chira dén 0,089% duwdng khir.

2 Thuat ngir va djnh nghia
Trong tiéu chudn ndy st dung céc thuat ngi¥ va dinh nghia sau:

21

Buwing khir (reducing sugars)

Cac monosaccharid va oligosaccharid chdra nhém keton hodc aldehyd tw do ¢é tac dung khir dbi véi mot
sb chat oxy héa.

2.2
Buwong nghjch chuyén (invert sugar)
Hén hep ddng mol clia glucose va fructose.
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2.3

Chét khir (reducing substances)

Téng duong khir va cac chat khac trong san phdm dudng, duec xac dinh bing kha nang khtr ddi véi
thudc thir dwoc st dung 98 xac dinh dwéng khir,

CHU THICH: Giéng nhw dwéng khir, lgng chat khir trong hdu hét cac trudng hop dwee bidu thi bing lveong
dudng nghich chuyén tirong dwong, 46 14 lwgng dwdng nghich chuyén cb ciing @0 khir trong cac digu kién clia
phan {ng.

3 Nguyén tic

Phtrc chét tao thanh gitra cac ion Cu?* va kali natri tartrat bj khir bing dwérng khi thanh @dng héa tri |
(Cu*) két tiia dwdi dang ddng (1) oxit (Cuz0). Xac dinh két tia ddng (1) oxit bing phurong phap chuin do
iot. Dong (1) oxit b oxy héa béi lwong du iot trong dung dich axit tao thanh Cu?* va luong dw droc chudn
d8 ngwrec bing dung dich natri thiosulfat.

Phan (rng gitra dwéng khir va phirc Cu?* khdng phai 1a phép tinh hé sé ty lwgng. Lirgng ddng (1) oxit
tao thanh phy thudc vao cac diéu kién phan (ng quy dinh nén cin phai tuan th nghiém ngit céc didu
kién nay.

CHU THICH: Phwong phap Ofner cdi bién bao gdm céc dic diém sau: {i) lvgng ddng trong thube thir Ofner dugc
tang l&n 40 % d& mé& rong dai do clia phrong phap tir dudi 20 mg 1én 25 mg dén 30 mg; (i) gid trj trdng dwoc dua
vao co tinh dén anh hudng clia tap chat trong thubc thir; (iii) dung dich méu thi & nhiét d& phong dwgc dwa vao
cho phép céc chét khr trong mau, ngoai dwémg khi, tao thanh ddng (1) oxit va phan (ng véi iot & nhiét @b phong.
Mét trong nhiing wru didém chinh clia phuong phéap Ofner so v&i phwong phap clia Vién Berlin 13 higu chinh dudng
sacarose, cho phép dd khir clia dwdng sacarose chi cAn mot Iwgng 1 mg cho mi 10 g sacarose. Lugng nay béng
mét nira mirc hi¢u chinh st dyng trong phurong phép cla Vién Berlin, phwong phap Ofner cdi bién &n dinh va dang
tin cay hon nhidu so véi phwrong phap clia Vién Berlin.,

4 Thubc thir va vat ligu thiv

Chi st dung nwéc cit hodc nwéc cb chat lrgng trong durong. Tat ca cac thude thr phai 1a loai tinh khiét
phan tich, trr khi ¢c6 quy dinh khéac.

4.1 Than hoat tinh, dang bjt.

4.2 Pa bot nhé, dang miéng.

4,3 Dinatri hydro phosphat ngdm 12 phan tir nwéc (Na;HPO4-12H:0).
4.4 Axit axetic bang, o0 ~ 1,05 g/mL.

4.5 Dung djch axit axetic, xAp xi 5 mol/L.
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4.6 Kali natri tartrat ngam bén phan tr nwée (mudi Rochelle hodc Seignette), KOOC-CH(OH)-
CH(OH)- COONa-4H;0.

4.7 Ddng sulfat ngdm nam phan tir nwéc (CuSO4-5H:0).
4.8 Natri cacbonat khan (NazCOs).

4.9 Tinh bot hoa tan.

4.10 Dung djch axit clohydric, x&p xi 1 mol/L.

441 Dung dijch axit clohydric, x4p xi 2 mol/L.

4.12 Dung djch Ofner céi bién

Can 7,0 g déng sulfat ngdm nam phan ti nwée (4.7), 10,0 g natri cacbonat (4.8), 300 g kali natri tartrat
(4.6) va 50 g dinatri hydro phosphat (4.3) cho vao binh dung tich 1000 mL.

Hoa tan trong khodng 900 mL nwéc (dun néng nhe dé hoa tan néu can). Bun néng dung dich trong 2 h
trén ndi cach thiy dun séi. Lam ngudi dén nhiét d6 phong va dinh mirc @én vach. Thém khoédng 10 g
than hoat tinh (4.1) va khudy trong 5 min dén 10 min. Loc dung dich qua gidy loc (5.11).

4.13 Dung djch kali iodat (KIO3), 0,01667 mol/L
Lam kho kali iodat trong 3 h & 100 °C trwéc khi ste dung.

Can 3,5667 g kali iodat. Chuyén vao binh dinh m(rc dung tich 1000 mL, hoa tan trong nwérc va dinh mérc
dén vach.

4.14 Dung djch hé tinh bdt (chét chi thj iot)

Hoa tan 1 g tinh bét trong 100 mL dung dich natri clorua bao hoa. Bun sdi dung dich trong vai phut.
4.15 Kaliiodua (KI).

4.16 Natri thiosulfat ngdm ndm phén tlr nwérc (Na;S:03-5H20).

417 lot ().

4.18 Dung djch natri thiosulfat, 0,1 mol/L

Can 24,818 g natri thiosulfat (4.16). Chuyén vao binh dinh mic dung tich 1 000 mL va hda tan trong
400 mL nwée. Thém nwdc dén vach, Ngodi ra, ¢6 thé st dung dng (ampul) pha sén.

419 Dung djch natri thiosulfat, 0,0333 mol/L
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Pha loang mét thé tich dung dich natri thiosulfat 0,1 mol/L (4.18) v&i ba thé tich nwérc va chudn héa bing
kali iodat nhw sau:

Héa tan 2 g kali iodua (4.15) trong 10 mL nwéc. Thém khodng 5 mL dung dich axit clohydric 2 mol/L
(4.11) va 10,0 mL dung djch kali iodat 0,01667 mol/L (4.13). Pay binh nén béng mat kinh déng hd, lic
nhe va dé dung dich trong téi khodng 30 min. Tién hanh chun d¢ Iweng iot tao thanh bing dung dich
natri thiosulfat da chudn bj dé két thic qua trinh kh(r mau, thém 1 mL chat chi thj hd tinh bot (4.14) ngay
khi dat dugc didm két thic chudn do. Ghi lai thé tich dung dich natri thiosulfat @ dung. Tinh hé sé fx
clia dung dich thiosulfat bing Céng thirc (1):

o 30,96 )
Th =5

Trong dé:

V1 thé tich dung dich natri thiosulfat da chudn @3, tinh bang mililit (mL).

CHU THICH: Hé s fm higu chinh dung dich iot st dung @& xac dinh gia trj thure nghiém 13 0,01615 mol/L, trong d6
1 mlL twong (ng voi 1 mg dudng khir.

4.20 Dung dich iot, 0,05 mollL

Hoa tan 53 g kali iodua (4.15) trong 50 mL nwéc dyng trong binh dinh mirc dung tich 1 000 mL. Chuyén
12,690 g iot (4.17) vao binh, hoa tan va thém nwéc dén vach. Gilr dung dich trénh &nh sang. Ngoai ra,
¢6 thé sir dung ampul pha sén.

4.21 Dung djch iot, 0,01667 mol/L

Pha lodng mét phan thé tich dung dich iot 0,05 mol/L (4.20) v&i ba phan thé tich nwéc va chuin héa
bing dung dich natri thiosulfat 0,0333 mol/L (4.19) nhw sau:

Dung pipet I4y 25,0 mL dung dich iot da chuén bj, cho v&o binh nén 300 mL. Thém 5 mL dung dich axit
axetic 5 mol/L (4.5) va sau khi lac nhe hén hop, chuan dd lai bing dung dich natri thiosulfat 0,0333 moliL
(4.19). Thém 1 mL chét chi thj hd tinh bt (4.14) ngay trwdc khi dat Gén diém két thac chudn 6. Tinh hé
s6 f clia dung dich iot bdng Cong thirc (2):

fi= VruSTh
! 25

)
Trong do:
Vi 12 thé tich dung dich natri thiosulfat da chun dd, tinh bing mililit {mL);

frn 1 hé sb hiéu chinh déi véi dung dich natri thiosulfat.
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5 Thiét bj, dung cu
S{ dyng céc thiét bj, dung cy phdng thir nghiém théng thwrédng va cu thé nhw sau:
5.1 Can phan tich, cé thé can chinh xac dén 0,1 mg.
5.2 Can, c6 thé can chinh xac dén 0,1 g.
5.3 Buret, dung tich 50 mL.
5.4 Binh nén, dung tich 300 mL.
5.5 Binh dinh mirc, dung tich 200 mL vat 000 mL.
5.6 Pipet, co thd phan phéi cac thé tich 1 mL, 15 mL va 50 mL.
5.7 Matkinh ddng hd, dung @& day binh nén.
5.8 Diu dét Bunsen.
5.9 Néi cach thiy dun si,
510 Néi cach thiy cé voi nwée lanh.

5.11 Gidy loc.

6 Liy miu

Mau phong thir nghiém nhan dugc phai 1a mAu dai dién. Mau khéng bj hw hdng hodc thay ddi trong suét
qud trinh van chuyén hodc bdo quan.

Viéc ldy mau khéng quy dinh trong tiéu chudn nay. Nén l4y miu theo TCVN 483711,

7 Cach tién hanh
7.1 Chuén bi miu thir

Dung dich thir chi chira khdng qua 25 mg duong khit trong 50 mL. Do d6, chudn bj mau thir bing cach
can 40 g mau thir, pha lodng véi nwde dén 200 mL.

7.2 Dung dich thir dwrgc lam nong

Trdn trong binh nén 50,0 mL dung dich da chudn bj (xem 7.1) véi 50,0 mL dung dich Ofner cai bién
(4.12). Thém vai vién da bot (4.2) vao hdn hep.
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a) Bun séi hdn hop trong vong 4 min dén 5 min sl dyung d4u dét Bunsen (5.8). D& sdi ding 5 min. Ghi
lai théi didm bat d4u soi 14 khi cé nhidu bot hoi nwdre v ra trén toan bd bé mat.

Lam ngudi hén hop trong ndi c&ch thiy cé vai nuéc lanh. Sau khodng 10 min hdn hop phai dat dén nhiét
do6 phong.

b) Thém 1 mL axit axetic dam dc (4.4). Thém dung dich iot (4.21) cho dén khi mau clia hdn hgp chuyén
sang mau dic trung cda iot. Quy trinh ndy sé hda tan ddng (1) oxit tac thanh mot lweng iot duw. Ghi lai
thé tich dung dich iot da st dung (V4).

Thém 15 mL dung dich axit clohydric 1 mol/L (4.10) béng cach rét xuéng thanh bén trong clia binh sao
cho cac giot con lai chay hét xubng dung dich. Pay binh bing mat kinh ddng hd va I4c nhe nhang trong
2 min d@én khi két tda ddng oxit (f) hda tan hoan toan.

Chuén dd dung dich mau thir bing dung djch natri thiosulfat 0,0333 mol/L (4.19). Thém ngay 1 mL
dung dich hé finh bt treére khi dat dén diém két thic chuan d6. Ghi lai thé tich dung dich natri thiosulfat
0,0333 mol/L da str dung (V2).

L3p lai cac bude a) va b) bing dung dich @ chudn bj khac dworc trén véi dung dich Ofner cdi bién va
ghi lai gia trj trung binh clia hai 14n I3p fai V4 va V, trong (rng véi iot va thiosulfat.

7.3 Dung djch thir & nhiét d phéng

Trdn 50,0 mL méu thlr 4 chudn bj (7.1) véi 50,0 mL dung dich Ofner (4.12).

Dé hdn hgp & nhiét do phong trong 10 min.

Lap lai bwéc b) trong 7.2, ghi lai céc gia tri Vs va Vs teong &ng vai iot va thiosulfat.
7.4 Dung dich méu tring

Trgn 50,0 mL nwdre véi 50,0 mL dung dich Ofner (4.12), 1ap lai cac bwrée a) va b) trong 7.2. Ghi lai cac
gia tri Vs va Vs tuong eng véi ot va thiosulfat.

CHU THICH: Thei gian t» khi thém dung dich iot dén khi bt dAu chudn @6 ngwec la bing nhau @bi véi dung dich
thir dugc Iam nong (xem 7.2) va dung dich thir & nhiét 46 phong (xem 7.3).

8 Tinh va biéu thj két qua

Thé tich dung dich iot 0,01667 mol/L. d4 hidu chinh s& dung cho dung dich thi dwee 1am néng, A, biéu
thi béing mililit (mL), dworc tinh theo Cong thire (3):

A= (Vi xf)— (V% ) (3)

10
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Thé tich dung dich iot 0,01667 mol/L da hiéu chinh st dung cho dung dich thir & nhiét @ phdng, B, biéu
thj bang mililit (mL), dwoc tinh thea Céng thire (4):

B = (Vs x f) = (Va % ) @)

Thé tich dung dich iot 0,01667 mol/L @4 hiéu chinh st dung cho dung dich mau tring, C, biéu thj bing
mililit (mL), dwoe tinh theo Cong thire (5):

Trong d6 :

Vi

V2

Va

Vi

Vs
Vs

f

C=(Vsxf)— (Vs % Fm) (5)

13 thé tich dung dich iot 0,01667 mol/L d4 st dung ddi véi dung dich thir dwge lam néng, tinh
béng mililit (mL);

I thé tich dung dich thiosulfat da st dung ddi v&i dung dich thir dwoc 1am néng, tinh béng
mililit (mL);

Ia thé tich dung dich iot 0,01667 mol/L §a st dung 81 v&i dung dich thir & nhiét @6 phdng,
tinh béng mililit (mL);

Ia thé tich dung dich thiosulfat da s dung déi véi dung dich thi & nhiét dd phong, tinh
bang mililit (mL);

14 thé tich dung dich iot 0,01667 mol/L. ¢4 s(r dung v&i dung dich mAu tréng, tinh bang mililit (mL);
Ja thé tich dung dich thiosulfat da s dung véi dung dich mau tring, tinh bing mililit (mL);

14 hé sb clia dung dich iot, tinh dwgc theo 4.21.

Ham Iwgng dwéng nghich chuyén (dwéng khir) ¢6 trong mau thir, X; biéu thj bang miligam trén kilogam
(mg/kg), tinh theo Céng thiec (6):

Trong 86 :

D

__ (A=B=C-D)x1x1000
s

X

2 thé tich higu chinh theo sacarose, bang thé tich dung dich iot da st dung twong (g véi sé
gam sacarose trong hén hep phan (ng, tinh bang mililit (1 g sacarose twong (bng véi 0,1 mL
dung dich iot;

Ia sé mililit dung dich iot 0,01667 mol/L. twong vng véi 1 mg dwdng khir, ¢b tinh dén vide higu
chinh @i v&i mre @9 khir cla sacarose;

11
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1 000 [a hé s8 chuyén dbi tir don vi mg/g sang don vi mg/kg;
s laluong miu thir trong 50 mL dung dich da chudn bj (xem 7.1), tinh bang gam (g).

VI DY: Can 40 g mAu dudng tring va pha loang thanh 200 mL. Trong 50,0 mL dung dich nay chira 10 g sacarose.

Lugng dung dich iot thém vao khi dung dich thir dwec lam nong 1a 20,00 mL, lugng dung dich natri thiosulfat da
s(r dyng 4 18,80 mL.

Lugng dung dich iot thém vao khi dung dich thiz & nhiét & phang Ia 20,00 mL, luvgng dung dich natri thiosulfat da
st dung 14 19,90 mL.

Lwgng iot dwgc thém vao dung dich mau tring I& 20,00 mL, lgng dung dich natri thiosulfat da sir dung |a 20,00 mL.
fm tinh dwgc la 1,029,
fi tinh dwoc 1A 1,031,
Céc thé tich dung dich iot a4 hiéu chinh:
A=(20,00x1,031) - (18,80 x 1,029) = 1,27
B=(20,00x1,031)- (19,90 x 1,029) = 0,14
€ =(20,00 x 1,031) - (20,00 x 1,029) = 0,04
D=10,0x0,1=1,00
Ham lwgng dwéng khir c6 trong mau thir dwgc tinh béng céng thirc:

b (1,27-0,14-0,04~1,00)X1x1000
10

= 9,0 mgkg

9 D6 chum

Céc gia trj 4o chum duéi day duge xac dinh tlr diz liéu phan tich lién phong thir nghiém &éi véi dwong
tring va dudng tréng ddn didn chira ham lwgng dwong khir tir 0,007 % dén 0,089 %. Cac gia trj 46 chum
nay c6 thé khdng ap dung dwgc cho cac dai ndng d9 va nén mau khac véi dai ndng @6 va nén miu da
st dung.

9.1 Do lap lai

Chénh léch tuyét ddi giCra hai két qua thir nghiém déc 1ap, don 1&, thu dwgc khi st dung cling mét phuong
phép, trén vat lidu thtr giéng hét nhau, trong cling mét phong thir nghiém, do cling mt nguwdi thie hién,
str dung ciing thiét bj, trong ciing mot khodng thdi gian ngén, khdng qua 5 % cac trwémg hop lén hon
gi¢i han lap lai r = 0,006 %.

9.2 D taildp

Chénh léch tuyét dbi gitra hai két qua thir nghiém dom 18, thu dwoc khi str dung ciing mét phwong phap,
trén vat liéu thi giéng hét nhau, trong cac phong thir nghiém khac nhau, do nhirng ngwdi khac nhau

12
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thye hién, st dung thiét bj khac nhau, khong qué 5 % cac tredng hop 1én hon gid trj gidi han tailap R =
0,011 %.

10 Bao cao thir nghiém
Béo céo thir nghiém phai it nhat bao gdm céc thang tin sau:

moi thong tin cin thiét cho viéc nhan biét diy di vé mAu thiy;

phuwong phap Iy mau, néu biét;

phuong phap thl, vién dan tiéu chuln nay;

moi diéu kién thao tac khdng quy dinh trong tiéu chuén nay hodc dwoc xem 13 tiy chon, cling véi moi
tinh hudng bét thwémng cé thé anh hrdng dén két qua;

két qua th(r nghiém thu dwroc hodc néu kidm tra d6 13p lai, thi néu két qua cudi cling thu dugc.

13
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Thw muc tai liéu tham khao

[1] TCVN 4837, Butng — LAy mau

[2] 1S 15279:2003 (Indian Standard), Sugar and Sugar Products - Methods of Test
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