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L&i noi dau

TCVN 9932:2013 hoan toan twong duong véi ISO 11216:1998;

TCVN 9932:2013 do Ban ky thuat tiéu chudn quéc gia
TCVN/TC/F18 Dudng, mét ong va san pham tinh bjt bién soan,
Téng cuc Tidu chudn Do luvdng Chét lgng thAm dinh, B6 Khoa
hoc va Cdng nghé cdng bé.



TIEU CHUAN QUOC GIA TCVN 9932:2013

Tinh bét bién tinh - Xac dinh ham lwong nhém cacboxymetyl
trong tinh bot cacboxymetyl

Modlified starch - Determination of conttent of carboxymethy! groups in carboxymethy! starch

1 Pham vi ap dung

Tiéu chudn nay qui dinh phwong phép xac dinh ham Iwgng nhém cacboxymetyl trong tinh bot
cacboxymetyl. Phwong phap nay thich hop dé xac dinh ham lvgng nhém cacboxymetyl tir 1,6 % (khéi
lwong) dén 10,0 % (khéi lvgng).

2 Tailiéu vién dan

Céc tai liéu vien din sau rat cin thiét cho viéc ap dung tiéu chun nay. Déi véi cac tai liéu vién dan ghi
nim cdng bé thi ap dung phién ban dugc néu. Déi véi cac tai liéu vién dan khong ghi ndm cdng bé thi
ap dung phién ban méi nht, bao gdm ca cac stra ddi, bd sung (néu cd).

TCVN 4851:1989 (ISO 3696:1987), Nudc dung dé phéan tich trong phdng thi nghiém — Yéu cu ky thuat
va phuong phép tht

TCVN 9934:2013 (ISO 1666:1996), Tinh bot — Xéc dinh d6 4m — Phuong phép dung td séy

3 Thuat ngi¥, dinh nghia

Trong tiéu chudn nay, st dung thuét nglr va dinh nghia sau day:

3.1

Ham lwgng nhém cacboxymetyl (carboxylmethyl group content)

Khéi luong nhém cacboxymetyl & dang axit chia cho khéi lvgng phan mau thr tinh bét cacboxymetyl &
dang axit.

CHU THICH Ham luong nhém cacboxymetyl dwgc bidu thi theo phan tram khéi lugng.
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4 Nguyén tic

Cac nhém cacboxymetyl dwgc chuyén thanh dang axit bing céch axit héa dung dich hoc huyén phu
cla tinh bt voi axit clohydric. Sau khi tinh bét dwoc tao két tla véi metanol, d& cho hdn hep léng
xubng treée khi loc vao chén thlly tinh xbp. Axit dw duoc loai hoan toan bing cach rira véi metanol.
Tinh bét dwgc sy khd va can mét phan mau thi dwoc x( ly bdng mét leong @4 biét dung dich natri
hydroxit dw. Natri hydroxit khéng duwec st dung dwgc chudn @6 nguoc béng axit clohydric.

5 Thudc thir va vat ligu thir

Chi st dung cac thuéc thf.r loai tinh khiét phén tich.

5.1 Nwéc, phl hop véi loai 3 clia TCVN 4851 (ISO 3696). Nwéc khong dugce chira cacbon dioxit.
5.2 Metanol, 100 %.

5.3 Axit clohydric, c(HCI) = 4 molil.

5.4 Dung djch natri hydroxit, c(NaOH) = 0,1 mol/l, khéng chira cacbon dioxit.

5.5 Dung djch phenolphtalein, trong etanol 90 % (thé tich), p(phenolphatalein) = 10 g/.

5.6 Axit clohydric lodng, c(HCI) = 0,1 mol/.

5.7 Natri clorua.

6 Thiét bj, dung cy

Chi str dung c4c loai thiét bj, dung cu théng thudng cltia phdng thir nghiém va cy thé nhw sau:
6.1 Céc c6 mé, dung tich 150 ml.

6.2 May do pH.

6.3 May khudy, c6 thé nang cao dwoc va chéng né.

6.4 Cdc cé mé, dung tich 500 ml.

6.5 Chén nung, bing thily tinh x8p, dung tich 40 ml, @3 xép P-40 (chi b c& 18 16 um dén 40 pm).
6.6 Tu sdy, c6 kha nang duy tri dwgc nhiét dd & 40 °C + 2 °C, c6 théng khi va chéng nd.

6.7 Céiva chay.

6.8 Ray, c6 c& 18 800 pm.
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6.9 May nghién cé lwdi dao.

6.10 May khudy tir.

7 Liy miu

Phong thir nghiém phai nhan dlng mAu dai dién va miu khang bj hv hdng hodc thay ddi trong qua
trinh bao quan hodc van chuyén.

Viéc 14y mAu khdng qui dinh trong tiéu chudn nay.

8 Chuén bi miu ther

Ray miu qua ray c& 15 800 um (6.8). Néu mau khéng lot qua ray thi nghién mA3u bing may nghién ¢é
Iw&i dao (6.9) sao cho mAu Iot hét qua ray c& 18 800 um. Ddng héa mau.

9 Cach tién hanh

CANH BAO - Metanol dwgc sir dung nhidu trong phép phan tich ndy va dwec sir dung véi khéi
lwgng I&n. Ch ¥ tit ca thao téc cdn thyc hign an toan vi metanol cé tinh ddc va dé chay. Tién
hanh mei thao tac trong ti hit chéng nd. T4t c céc thiét bj bing co hoc va bang dign dwoc str
dung phai chéng nd. Ngoai ra, viéc thai bd metanol phai theo dung qui djnh.

9.1 Phin miu thi
Can khoang 3 g miu th(r da chudn bj chinh xac dén 1 mg cho vao ¢bc cd md 150 ml (6.1).
9.2 Chuyén héa cac mudi cachoxymetyl

Lam wét phan miu thir bing 3 mi metanol (5.2) va dung dao khudy cho dén khi ddng nhét. Thém 75 ml
nwéc (5.1) va khudy cho dén khi phan tan toan bd.

CHU THICH Déi véi tinh bdt cb @8 sanh ca0, ¢b thé stz dyng 6 mi metanol va 100 mi nuée dé d& khudy trén dung dich.

Diing méy do pH (6.2) axit héa dung dich nay bing axit clohydric (5.3) dén pH = 1. Ding may khudy
(6.3) khudy trdn trong 30 min.

9.3 Két tua dang axit

Cho 300 mi metanol (5.2) vao céc ¢c6 md 500 ml (6.4). R6t nhé giot dung dich thir d& héa tan vao
metanol trong khi khudy manh.

CHU THICH Néu phin mu thi dugc phan tan trong 100 ml nuée (xem chd thich trong 9.2), thi cin 400 ml metanol dé tao
két tda tinh bét,
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Khi két thic qua trinh bd sung, tiép tuc khudy thém mét phat. Day céc cé md va dé yén trong 2 h.
9.4 Thu hdi két tia dang axit

Gan dung dich trong ra khdi céc c6 md, thu Iy vao lg thich hep. Loc chan khéng phan con lai trén chén
nung béng thdy tinh xép (6.5).

Khi chét két ta vira khd, thém 25 ml metanol (5.2). Khudy rdi ht lai.

L3p lai bwée ndy cho dén khi pH clia djch loc 16n hon 3,5. LAn rira cudi cling bing metanol.
Chuyén chét két tlia tir chén sang mat kinh ddng hd rdi sy trong td sdy (6.6) vai gi&r & 40 °C.
9.5 Phin méu thir d& chudn 49

Duing cbi va chay (6.7) d& nghién chét két tlia kho.

Can khoang 1,5 g, chinh x4c dén 0,1 mg cho vao cbc c6 mé 150 ml (6.1).

CHU THICH Khdi Iu'o;ng dwoc 1y phai chiva khodng tr 0,5 mmol dén 1,5 mmol nhém cacboxymetyl.

9.6 Chudn dd

Lam &m mAu bdng 2 ml metanol (5.2) réi thém 75 ml nwée (5.1) d& héa tan. Lam néng lweng chira
trong cd¢ c6 md trong ndi cach thlly dun séi dén 90 °C. Lam ngudi dén nhiét 4o phdng sau dé thyc hign
céc budc tiép theo.

Thém 25,00 ml dung dich natri hydroxit (5.4) vao dung dich. D4y céc c6 md bang 14 kim loai va khudy
1 h trén may khudy tir (6.10).

Cho 2 giot hoac 3 giot dung dich phenolphtalein (5.5) va chudn dd vira dén hét mau bang axit clohydric
lodng (5.6).

CHU THICH 1  Néu thyc hién chuin 8 bing dién thé thi phdi thye hién trong binh kin, diém két thic & pH = 9,0.
CHU THICH 2 Néu dung dich thu dwoc qué sénh d& chudn d thi c6 thd thém dén 50 mg natri clorua (5.7) dé gidm @9 sanh.

9.7 Chuln d9 miu tring

Cho 25,00 ml dung dich natri hydroxit (5.4) vao cbc cé md 150 mi (6.1). Thém 2 ml metanol (5.2) va
75 ml nuéc (5.1).

Chuln @6 bang axit clohydric (5.6) nhir qui dinh trong 9.6.

9.8 PdAm

St dung khodng 1 g phan mAu thir, xac dinh dé 4m phin mau thir @ chuin dd (9.5) theo TCVN 9934
(1SO 1666).
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10 Tinh két qua

10.1 Tinh ham lwvgng nhém cacboxymetyl clia mau thir khd theo cdng thirc sau:

wa cxM . x(V,-V,)x100% _ 100%
k m 100%-W,,

Trong d6:

We 1a ham long nhém cachoxymetyl clia méu thir kho da rira biing axit, tinh biing phan
tram khéi lwong (%);

c I3 ndng d@% axit clohydric lodng (5.6) dugc ding dé chuln dg, tinh bing mol trén lit (molA);

M. 13 khéi lwgng phan t& clia ham sb cacboxymetyl & dang axit khi phan (rng véi tinh bt
(M, = 58 g/mol), tinh bang gam trén mol (g/mol);

V,  lathétich axit dohydric loang (5.6) dugc diing a8 chuln dd mAu thir tréing, tinh biing milit (mi);
A 14 thé tich axit clohydric loédng (5.6) dwgc dung @& chuln @ mau the, tinh bing mililit (ml);
m 12 khéi lwegng miu thir dé chudn a9 (9.5), tinh bang miligam (mg);

Wm 12 30 Am mAu thir ¢& chudn @8 (9.5) xac dinh dugc trong 9.8, tinh biing phan trim khéi
lwgng (%).

Lam tron két qua chinh xac dén 0,01 % (khéi legng).

10.2 K&t qua cé thé tinh dwc theo mirc dd thay thé cacboxymetyl, dugc xac dinh theo ty sé clia mol
cacboxymetyl trén mol glucose khan.

Mdrc dd thay thé cacboxymetyl cé thé tinh dugc trong méu thie khé theo cdng thirc sau:

- w,x M,
(100% —w,)x M,

Xe
Trong 46
Xe la mirc @3 thay thé cacboxymetyl trong mAu thir khd, tinh bang phan mol;
we  laham lwong nhém cacboxymetyl clia mau thir khd, tinh bang phan tram khéi lwong (%);

M. 13 kndi legng phan t& cla glucose khan, (M, = 162 g/mol), tinh bing gam trén mol
(g/mol).
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M. 12 khédi lvgng phan t&r clia ham sé cacboxymetyl & dang axit @3 phan (ng véi tinh bét
(M. = 58 g/mol), tinh bing gam trén mol (g/mol);

Trong trwdng hop nay, két qua phai dwgc [am trén chinh xac dén 0,001 don vj.

11 Do chum
11.1 Phép thir lién phong thir nghiém

Céc chi tiét clia phép thir lién phong thir nghiém v& @3 chum clia phwong phap dugc néu trong
Phu lyc A. C4c gi4 trj thu dwgc tir cac phép thir lién phong thir nghiém nay c6 thé khéng 4p dung dwgc
cho cac dai ndng dd va chét nén khac véi cac dai ndng d@o va chét nén da néu.

11.2 D lEp lai

Chénh l&ch tuyét déi gitka hai két qua thir nghiém ddc Iap, don I& thu dugc khi stk dung cling phuong
phép, tién hanh thir trén vat liéu thir giéng hét nhau, tién hanh trong cling mét phong thir nghiém do
cling mdt ngudi phan tich, st dung cling mét thiét bi, trong mdt khodng théi gian ngén, khéng duoc
qua 5 % céc trwdng hop:

- Vit qua 7,9 % trung binh clia hai két qua thir & mére 1,6 % (khéi lugng);
- vwot qué 3,8 % trung binh clia hai két qua thir & murc tir 5,9 % (khéi lgng) Gén 7,5 % (khéi long);
11.3 D6 tai lap

Chénh l&ch tuyét déi gitra hai két qua thir nghiém don 18 thu dworc khi stz dung ciing phurong phép, tién
hanh thi trén vat liéu thir gibng hét nhau, trong cdc phong thir nghiém khac nhau, do nhirng ngudi
khéc nhau thye hién, st dung céc thiét bj khac nhau, khéng dwec quéa 5§ % céc tredng hop:

- vuot quéa 23,8 % trung binh clia hai két qua thte & mirc 1,6 % (khéi lugng);

- Vot qua 15 % trung binh clia hai két qua thir & muec tir 5,9 % (khéi legng) dén 7,5 % (khéi lrong);
12 Bao cao thir nghiém

B4o c4o thir nghiém phai bao gdm:

- moi thdng tin can thiét d& nhan biét ddy a0 vé miu;

- phwong phép lay msu da str dung, néu biét;

- phwong phap thir da sir dung;

10
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- két qua thir nghiém thu dwoc;
- néu kiém tra d9 13p lai thi néu két qua th(r nghiém cuéi cling thu duoc;

- moi chi tiét thao tac khdng qui dinh trong tiéu chuln nay, hoic dugc xem la tly chon, cling véi moi
tinh huéng b4t thuwdng c6 thé anh hudng dén két qua thir nghiém.

11
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Phu luc A
(Tham khao)

Céc két qua cua phép thir lién phong thir nghiém

Mot phép thir cdng tac gdm 14 phong thir nghiém duwoc tién hanh trén bén m3u tinh bét khoai tay

cacboxymetyl khac nhau.

Céc két qua thu dugc dwoc phan tich théng ké theo ISO 5725 [1] cho céc dir lidu v& dd chum néu

trong Bang A.1.

Bang A.1 — Cac két qua clia phép thir lién phong thir nghiém

Théng sé Miu "

1 2 3 4
Sé lrgng phang thir nghiem dugc gilr lai sau khi trir ngoai & 13 12 13 12
S6 luong phong thir nghiém ngoai 18 1 2 1 2
86 lrong céc két qua duge chép nhan 26 24 26 24
Ham Iwgng nhém cacboxymetyl trung binh, % (khéi legng) 746 1,62 5,96 5,94
D0 lech chudn 12p 1ai, (s,), % (khéi legng) 0,102 0,045 0,064 0,042
D0 lech chuin teong @i 13p lai, % 1,36 2,78 1,08 0,71
Gi&i han 1p lai (1) [=2,8x 5], % (khéi lrgng) 0,287 0,128 0,182 0,119
D6 léch chudn tai 13p, (sr), mg/kg 0,381 0,136 0,315 0,271
D0 léch chuan twong ddi tai 1ap, % 51 8,37 528 4,56
Gidi han téi lap (R) [R= 2,8 x sg), % (khéi lugng) 1,078 0,385 0,891 0,767

Y Tht ca cac mAu 14 tinh bt khoai tay cacboxymetyl.

12
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Thw myc tai li¢u tham khao

[1] 1SO 5725:1986, Precision of test methods - Determination of repeatability and reproducibility for a
standard test method by inter-aboratory tests (dén nay @2 hlly) dugc st dung dé thu l4y dir liéu vé dd chum.

13
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