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L&i néi diu

TCVN 9933:2013 hoan toan twong dwong vé&i ISO 11543:2000;

TCVN 9933:2013 do Ban ky thuat tiéu chuldn qubc gia
TCVN/TC/IF18 Duong, méat ong va sén pham tinh bot bién soan,
Téng cuc Tiéu chuin Do lwdng Chét lvgng thdm dinh, B§ Khoa hoc
va Céng nghé cdng bé.



TIEU CHUAN QUOCGIA TCVN 9933:2013

Tinh bét bién tinh - Xac dinh ham lwong hydroxypropyl -
Phwong phap phé c¢éng huéng ttr hat nhan (NMR) proton

Modified starch - Determination of hydroxypropyl content -
Method using proton nuclear magnefic resonance (NMR) spectrometry

1 Pham vi ap dung

Tieu chun nay quy dinh phuong phép phé cdng hudng tir hat nhan (NMR) proton d& xéc dinh ham lwong
hydroxypropyl clia tinh bét bién tinh dang hat.

2 Tailigu vién dan

Céc tai liéu vién dan sau rAt can thiét cho viéc 4p dung tiéu chudn nay. D4i véi cac tai liéu vién dan ghi
n&m céng bé thi 4p dung phién ban duwoc néu. DSi véi cac tai lidu vién din khdng ghi nam cang b thi
ap dung phién ban mai nhét, bao gbm ca cac sira ddi, bd sung (néu co).

TCVN 4851:1989 (1ISO 3696:1987), Nudc ding dé phén tich trong phong thi nghiém - Yéu céu ky thuat
va phuong phéap the

TCVN 9334:2013 (ISO 1666:1996), Tinh bét — Xéc dinh d6 4m — Phuong phép ding ti séy

3 Nguyén tic

Tinh bot bién tinh dwoc hoa tan bing cach thlly phan tieng phén trong dung dich doteri clorua trong
doteri oxit.

Do tin hiéu dén t&r ba proton clia nhém metyl trong nhém chirc hydroxypropyl.

Mudi natri ciia axit 3-trimetylsilyl-1-propan sulfonic dugc st dung lam chét chun ndi.
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4 Thudc thir va vat lidu thir

Chi st dung cac thuéc thir loai tinh khiét phan tich.

4.1 Nwére, phl hop loai 3 trong TCVN 4851 (ISO 3696). Nwée khdng duwge chira cacbon dioxit.
4.2 Doteri oxit, c6 d4 tinh khiét it nhat 99,8 %, trong lo ¢ nép van 25 ml.

4.3 Doteri oxit, dd tinh khiét it nh&t 99,95 %, trong éng kin 0,75 ml.

4.4 Dung djch doteri clorua, ¢(DCI) ~ 2 mol/l.

Pha loang 1 ml doteri clorua dam dic [dang thwong mai, w(DCI) = 38 % (khéi lweng) véi 5 mi doteri
oxit (4.2).

4.5 Dung djch chudn ndi
Chuén bj dung dich chuén ndi bang cach can déng théi chat chudn va dung méi.

Haa tan khodng 50 mg mudi natri clia axit 3-trimetylsilyl-1-propan sulfonic (TSPSA) (CAS No. 2039-96-51),
&3 dwgc can chinh xac d@én 0,1 mg, trong khodng 5 g doteri oxit (4.2), dwgc can chinh xac dén 0,1 mg.
Bao quan trong lo kin.

5 Thiét bj, dung cu

St dung céc thiét bj dung cy clia phong thir nghiém théng thuedng va cy thé nhy sau:

5.1 Can phén tich, co thé ¢an chinh xac dén 0,1 mg.

5.2 Céc cé mé, dung tich 400 mi.

5.3 Binh Buchner va phéu.

5.4 Tu sdy chan khéng, duoc trang bj bom cé thé duy tri 4p suét khdng qua 10 kPa.

5.5 Ong do, dai 5 mm, ding cho NMR, dugc trang bj may quay dé& ghi phd trong khi quay.

5.6 Micropipet, dung tich 5 mil, d& chinh xac dén 0,05 ml va cac micropipet dung tich 0,1 ml va
0,05 ml, @ chinh xac dén 0,001 ml.

5.7 Nb&i cach thiy dun s6i

5.8 May do phd cdng hwéng tir hat nhan, tAn sé téi thidu 60 MHz, cé thé thre hién phd proton va
tién hanh phan tich dinh lwong.
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59 Ray, c6c& 16 800 pum.

5.10 May nghién c6 lwdi dao.

6 Liy miu

Pidu quan trong |a phong thlr nghiém phai nhan ding miu dai dién va mau khéng bj hu hdng hodc
thay @i trong suét qua trinh bao quan hodc van chuyén.

~ Viée ldy mAu khéng qui dinh trong tiéu chudn nay.

7 Chuin bj méu thir

Ray miu qua ray c& 18 800 um (5.9). Néu mau khéng lot qua ray thi nghién miu béng may nghién c6
Iwdi dao (5.10) sao cho mAu lot hét qua ray c& 16 800 um. Bdng héa mAu thir.

8 Cach tién hanh
8.1 Riramiu

8.1.1 Can khodng 20 g miu th(r @4 chudn bj vao céc cé md (5.2). Thém 200 ml nwéc (4.1) & nhiét do
phdng va khudy trén 15 min.

Néu thay khé phan tan hodc loc cham thi I3p lai thao tac trong 8.1.1 véi nwéc (4.1) dwgc lam lanh.
8.1.2 Loc tinh bét trén binh Buchner (5.3) dwéi chan khong.

8.1.3 L3p lai hai l&n c4c bwdc trong 8.1.1va 8.1.2.

8.1.4 SAy tinh bot da rlva it nhat 4 h trong tG s&y chan khéng (5.4) & nhiét 9 (30 + 5) °C.

8.2 Do am |

Dung 5 g phin mau thlr, xac dinh d9 4m cla miu thir da rira va da séy (8.1.4) theo TCVN 9934
(ISO 1666).

8.3 Chuén bj dung djch thir

8.3.1 Can khoang 12 mg (tinh theo chat khd) miu thir da rira va da sy (8.1.4), chinh xac dén 0,1 mg,
cho vao éng do (5.5).

8.3.2 LAy doteri oxit dyng trong 6ng (4.3) va dung micropipet (5.6) lay 0,1 ml dung dich doteri clorua
(4.4) cho vao éng do (5.5).
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8.3.3 Day nép bng, trdn ddu rdi @it &ng vao ndi cach thity un sdi (5.7).

8.3.4 Sau 3 min, néu thu dwec dung dich trong thi 14y ra va @& ngudi dén nhiét d9 phdng. Néu dung
dich khéng trong thi tiép tyc xi» ly trong ndi c4ch thiy (5.7) dén téi da 1 h & thu dwec dung dich trong.

8.3.5 Lam khd bén ngoai éng (5.5) rdi can chinh x4c dén 0,1 mg. Dung micropipet (5.6) thém
0,05 ml dung dich chuén ndi (4.5) vao éng. Can éng chinh xac dén 0,1 mg, a8 x4c dinh khéi lgng cla
dung dich chun ndi (4.5) 43 bb sung vao éng (5.5).

8.3.6 Trdn k¥, chinh may quay va a3t ng do (5.5) vao thiét bj (5.8). B4t diu quay éng (5.5).
8.4 Ghiphd

8.4.1 Cai @it thiét bj sao cho thu dwoc phd thich hgp. Nén gian thdi gian tré it nhat 15 s dbi véi thiét bj
Fourier transform (FT).

8.4.2 Dung cira sb phd tir -0,5 ppm dén +6 ppm so vé&i tin hiéu metyl clia TSPSA & 0 ppm.

8.4.3 D6i voi thiét bj FT-NMR, bién ddi FID (phan ra cam (rng tw do) thanh phd va khéi déng chwong
trinh con tich phan sau khi hiéu chinh pha.

8.4.4 Do dién tich pic clia nhém ddi tir nhém metyl clia nhdm chirc hydroxypropyl & +1,2 ppm va clia
céc nhém metyl clia TSPSA & 0 ppm sau khi hiéu chinh dwéng nén.

9 Tinh va biéu thj két qua
Tinh ham lwgng hydroxypropyl, ws, clia mAu thir khé theo céng thirc sau:

_ 3 wyxm, . 100% _ 100%
= A, My M Tm 100%-w,

Trong dé:
wn 12 ham lweng hydroxypropyl clia mau thir kho, tinh bing phan trim khéi lwong (%);
An a dién tich cac nhém metyl ctia hydroxypropyl, tinh bing don vi dién tich;

As  1a dién tich clia c4c nhém metyl trong chét chudn ndi (TSPSA), tinh bdng don vi
dién tich;

3 Ia con sé thé hién ba nhém metyl trong TSPSA;

wis  la phdn khéi lvgng TSPSA trong dung dich chuén ndi (4.5), tinh bing miligam trén gam
(mgla);
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ms 14 khéi lwgng dung dich chun ndi (4.5) trong éng NMR (xem 8.3.5), tinh bing gam (g);
Ms 12 khéilwgng phan tir TSPSA, tinh biing gam trén mol (g/mol), (M = 218 g/mol);

M, 14 khdi Iwgng phan t&» nhém chirc hydroxypropyl tinh bing gam trén mol (g/mol),
(M, = 59 g/mol);

m 1& khéi long mAu thir @4 rira va sy kho trong éng NMR (xem 8.3.1), tinh béng miligam (mg);
Wm 12 dd Am clia mAu thir khd @3 rlra (xem 8.2), tinh bang phan tram khéi lvgng (%).

B&o céo két qua chinh xac dén 0,1 % (khéi lvong).
10 D¢ chum

10.1 Phép thir lién phong thir nghigm

Céc chi tiét ctia phép the lién phdng thir nghiém vé& @ chum cla phwong phap dugc néu trong
Phuy lyc A. Cac gia trj thu dwgc tir cac phép thir lién phong thi nghiém ny cé thé khéng 4p dyng duroc
cho cac dai ndng d va chét ndn mau khac véi cac dai ndng dd va chit nén miu da néu.

10.2 D lap lai

Chénh léch tuyét déi gitra hai két qua thir nghiém ddc 1ap, don |é thu duoc khi sl dyng cling phurong
phap, tién hanh thir trén vat liéu thr gibng hét nhau, tién hanh trong ciing mét phong thir nghiém do
cling mdt ngudi phan tich, st dyung cung mét thiét bj, trong mét khodng thdi gian ngén, khéng duoc
qua 5 % cac tréng hgp 16n hon gidi han 13p lai r néu trong Bang 1.

10.3 Do tai lap

Chénh l&ch tuyét @di gitra hai két qua thir nghiém don 1& thu dwgc khi st dyung cling phurong phép, tién
hanh thlr trén vat liéu thir giéng hét nhau, trong cac phéng thlr nghiém khac nhau, do nhirng ngudi
khac nhau thize hién, st dung céc thiét bj khac nhau, khdng duwgc qué 5 % trwdng hop viret qua gia tri
gii han téi 1ap (R) néu trong Bang 1.
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Bang 1 - Gi&l han I1dp lai (r) va giéi han tai I§p (R)

Ham lwgng hydroxypropyl r R
trung binh
% (khéi lrgng) % (kh&i lrgng) % (khbi lgng)
0,82 0,31 0,48
3,35 0,98 0,98
3,60 0,76 0,95
5,80 0,70 1,72
6,40 2,33 2,59

11 Bao cao thir nghiém
Bao cdo thir nghiém phdi bao gém:

moi thdng tin cAn thiét @& nhan biét dly @G vé miu

phwong phép 14y mAu @4 st dung;

phuong phép thir da sir dung;

- moi thao tac khdng qui dinh trong tiéu chudn ndy, hoic duwoc xem la tly chon, cling véi mei tinh
hubng bét thwong c6 thd anh hwdng dén két qua thir nghiém.

- két qua thir nghiém thu dwgc hodic hai két qua thir nghiém thu dwoc néu kiém tra d6 13p lai.
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Phuluc A
(Tham khao)

Cic két qua cta phép thir lién phong thir nghiém
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Mot phép thir cong tac qudc té gdm mudi phong thir nghiém tham gia tién hanh trén ndm mau khac
nhau clia tinh bt khoai tay, tinh bt ngd nép, tinh bdt ngd tw nhién lién két ngang va tinh bdt ngd nép

lién két ngang.

Cac két qua thu da dwoc phan tich théng ké theo ISO 5725 ¥ cho dir liéu v& @6 chum néu trong Bang A.1

Bang A.1 - Cac két qua théng ké clia phép thir lién phong thir nghiém

Théng sé Méu *

1 2 ‘3 4 5
Sé lwvong phong thir nghiém dugc gitr lai sau khi trir 9 9 9 9 9
ngoai &
Sé lvgng phong thir nghiém ngoai 1& 1 1 1 1 1
$é lwgng cac két qua dugc chép nhan 18 18 18 18 18
Ham lwong hydroxypropyl tdng sé trung binh, % | 5,8 3,35 0,82 3,60 6,40
(khéi lvgng)
DY lech chudn 13p Iai, s, % (khdi lwgng) 0,26 0,34 0,11 0,27 0,82
He s bién thién I13p lai % 43 10,3 13,4 7,45 12,9
Gi@i han 13p lai, r[=2,8x 5], % (khéi lrgng) 0,70 0,98 0,31 0,76 2,33
D06 lech chudn tai 1ap, sg, % (khéi lrgng) 0,61 0,34 0,17 0,34 091
Hé s bién thien tai 1ap, % 10,4 10,3 21,0 9,36 14,3
Giéi han t4i 14p, R [= 2,8 x sgl, % (khéi lwong) 1,72 0,98 0,48 0,95 2,59

* 1: ete tinh bdt ngd nép va tinh bjt ngd lai;
2: ete tinh bt khoai tay,
3: ete tinh bdt ngd, 44 pha loang;
4: ete tinh bdt ngd nép va tinh bdt ngd lai;
5: ete tinh bt ngd nép va tinh bt ngd lai.

" |SO 5725:1986, (dén nay 44 hiy) dugc sir dyng @& thu dr liéu vé dd chym.
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Thw muyc tai liéu tham khao

[1] 1SO 5725:1986, Precision of test methods - Determination of repeatability and reproducibility for a
standard test method by inter-faboratory tests.

[2) TCVN 6910-1:2001 (ISO 5725-1:1994), B chinh xéc (d6 dung va db chum) cda phwong phép do
va két qué do - Phén 1: Nguyén téc va dinh nghia chung

[3] TCVN 6910-2:2001 (ISO 5725-2:1994), D chinh x4c (d6 ding va dé chum) cla phuong phép do
va két qué do. Phén 2: Phurong phép co ban x4c dinh do I8p lai va db téi lap cia phuong phép do
tiéu chuén.
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