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L&i néi dau
TCVN 9929:2013 hoan toan twong dwong véi ISO 11213:1995;

TCVN 9929:2013 do Ban k¥ thuéat tiéu chudn quéc gia
TCVN/TC/F18 Buong, mét ong va sin phdm tinh bt
bién soan, Tdng cuc Tiéu chudn Do lwdong Chét lugng thdm
dinh, B4 Khoa hgc va Céng nghé cdng bé.



TIEU CHUAN QUOC GIA TCVN 8929:2013

Tinh bét bién tinh - Xac dinh ham lwong axetyl -
Phwong phap enzym

Modified starch — Determination of acety! contenf — Enzymatic method

1 Pham vi ap dung

Tiéu chudn nay qui dinh phwong phap enzym dé xac dinh ham lugng axetyl trong tinh bot bién tinh, &
dang hat va dang tan trong nwéc lanh. Tir viéc xac dinh ham lwong axetyl tw do va téng sé, tinh dwoc
ham lwong axetyl lién két.

Phwong phap nay thich hop d& xac dinh ham lwgng axetyl dén 2 % (khéi lwong).
2 Tailiéu vién dan

Cac tai lidu vién dan sau rat cn thiét cho viéc ap dung tiéu chuén nay. Déi véi cac tai liéu vién dan ghi
nam cong bé thi ap dung phién ban duoc néu. Déi véi cac tai liéu vién din khong ghi nam cong bo thi
ap dung phién ban m&i nhat, bao gdm ca céc stra déi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nudc ding dé phén tich trong phong thi nghiém — Yéu céu ky thuat
va phuong phép ther

ISO 1666:1973 ", Starch — Determination of moisture content — Oven-drying methods (Tinh bét — Xac
dinh d6 4m — Phuong phép ding td séy)
3 Nguyén tic

Ham lwong axetyl tdng sé dwoc xac dinh bing cach dun mau véi axit clohydric loang dé thiy phan
phan axetyl va hoa tan tinh bét. V&i sy c6 mét clia enzym axetyl-CoA synthetase (ACS), cung véi

Y Tigu chudn nay da hly va dugc thay thé bang ISO 1666:1990 va da duec chép nhan thanh TCVN 9934:2013
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adenosine-5-triphosphat (ATP) va coenzym A (CoA), axetat dwgc chuyén héa thanh axetyl-Co-A.
Axetyl-Co-A phan (ng v6i oxaloaxetat tao thanh xitrat v&i sy ¢6 mat clia xitrat synthase (CS).

Oxaloaxetat cAn cho phan (rng dugc tao thanh tir malat va nicotinamid adenin dinucleotit (NAD) v&i sw
c6 mét clia malat-dehydrogenase (MDH). Trong phan (¢eng ndy, NAD dwoc khir v& NADH va viéc hinh
thanh NADH c¢6 thé dwoc xdc dinh bing cach do sy ting clia 49 hdp thy & budc séng cu thé.

(Xem tai ligu tham khao [1]).

Ham lwgng axetyl te do, dwgc x4c dinh bing cach tao huyén phu tinh bdt bién tinh trong nuwée, lo¢ rdi
x4c dinh ham lwong axetyl trong dich loc nhw trén. Ham lwgng axetyl lién két dwoc tinh bing cach 1dy

ham lwgng axetyl tng sé trir @i ham lwgng axetyl ty do.

4 Thudc thir va vat lidu thir

Céc thubc ther dugc st dung phai 12 loai tinh khiét phan tich, trir khi cé cac qui dinh khac. Nwéc st
dung phai 1a nwéc loai 2 clia TCVN 4851 (ISO 3696). Cac enzym duoc siv dyung phai cb chét lvong

twong dwong véi cac enzym cb lién quan, vi dy ctia hang Boehringer Mannheim "
CHU THICH €6 thd sir dung céc bd kit thir thich hgp ¢6 ban s3n.
4.1 Dung djch axit clohydric, 1 mol/l.
4.2 Dung djch natri hydroxit, 5 mol/l.
4.3 Dung djch dém
Hoa tan céc thubc thr duwdi ddy trong khodng 70 mi nwée
7.5 g trietanolamin;
420 mg axit L-malic;
210 mg magie clorua ngam sau phéan tl nwéc (MgCl,.6H,0).
Chinh pH dén 8,4 bing c4ch thém dung dich kali hydroxit 5 mol/l, can khodng 8 ml.
Céc dung dich ndy khi dugc bao quén & + 4 °C c6 thé bén dwgc 1 nim.
4.4 Dung djch ATP-CoA-NAD

Hoa tan c4c thuéc thi nhw sau trong 20 ml nuére:

" Thong tin nay dva ra tao thuin tién cho nguei sir dung va tigu chudin khéng &n dinh phai sir dung san phdm nay.
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500 mg musi dinatri ngam ba phan tir nuéc dang tinh thé clia adenosine-5'triphosphat [ATP-
NazH2.3H;0; 98 % (khédi lgng)];

500 mg natri hydro cacbonat khan:
50 mg muéi trilithium ctia coenzym A & dang déng khé [khodng 85 % (khéi lvgng) CoAl;

250 mg nicotinamid adenin dinucleotid ngdm mét phén tr nwéc khong chira axit dang déng khd
[BNAD.H,0> 98 % (khéi luong)).

Dung dich ndy khi dwgc bdo quan & + 4 °C ¢ thé bén duwoc 1 tudn.
4.5 Huyén phi MDH-CS

Chuyén khodng 1 100 U (don vj quéc t&) malat-dehydrogenase (MDH tir tim Ion; EC 1.1.1.37) va
khodng 270 U xitrat synthase (CS t&r tim lgn; EC 4.1.37) vao 0,4 ml dung dich amoni sulfat,
c{(NH,),SO4] = 3,2 mol/l.

Dung dich nay khi dwqc bdo quan & + 4 °C c6 thé bén dugc 1 nam.
CHU THICH 2 Mt don vi quéc té (1 U) gay xic tac 1 umolimin & 25 °C tir co chét c6 lién quan.

4.6 Dung djch ACS.

Hoa tan 20 mg chét ddng khé chira 5 mg axetyl-coenzym A synthetase (ACS tir ndm men; EC 6.2.1.1
= 16 U) trong 0,4 ml nwéc.

Dung dich nay khi duwgc bdo quan & + 4 °C cé thé bén dugc ndm ngay.

5 Thiét bj, dung cu

St dyng céc thiét bi, dung cy clia phang thir nghiém théng thuong va cy thé nhw sau:
5.1 Binh nén, dung tich 250 ml, c6 np vin.

5.2 Nai cach thily dun séi, dwoc trang bi may lc.

5.3 Binh djnh mirc, dung tich 200 ml.

5.4 Micropipet hoZc xyranh.

5.5 May do phd hdp thy phan tir, thich hop d8 van hanh & buéc séng 340 nm.

5.6 Cuvet, bing thach anh hodic bing céc vt liéu khéc, truyén qua & budc séng 340 nm, day 10 mm
£ 0,1 mm.
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5.7 Ray, ¢& 15 800 um.
5.8 May nghién c6 lw&i dao.

5.9 N&i cach thiy, cé thd kidm soat nhiét dd ttr 20 °C dén 25 °C.

6 Chuin bjmiu

R4y miu qua ry c& 18 800 um (5.7). Néu mau khdng lot qua ray thi nghién méu béng may nghién c6
Iw®i dao (5.8) sao cho mAu lot hét qua ray c¢& 16 800 um. Déng héa mau.

7 Cach tién hanh

7.1 Thuy phén cac nhém axetyl

7.1.1 Phan tan tinh bdt dang hat

Cérln khoang 1 g miu @ chun bj, chinh x4c dén 1 mg, rdi cho vao binh nén (5.1).

Thém 50 ml axit clohydric (4.1) trong khi khu4y d& d3m bao phan tan tét. Tiép tuc nhe qui dinh trong 7.1.3.
7.1.2 Phan tan tinh bdt da hd héa so bd

Cho 50 ml axit clohydric (4.1) vao binh nén (5.1). Dat 1én may khudy tlr va bt dAu khudy. Thém tir tir
va cin than khodng 1 g mau @4 chudn bi. Dam bdo phan tan t6t va khdng bj vén cyc. Xac dinh khéi
Iong phan mAu thir bing cach can, chénh léch gilra cac 1n can, ldy chinh xac dén 1 mg.

7.1.3 Thuy phén va lgc
Day kin binh nén bing ndp van va d3t vao ndi cach thiy dang sdi (5.2) c6 may l4c va Ic trong 30 min.

L4y binh ra va d& ngudi dén khoang 20 °C & 5 °C béing cach ngam trong bé @4 lanh. M& binh khi lvong
chra trong binh ngudi hin, thém 10 ml dung dich natri hydroxit (4.2), trdn déu rdi chuyén dinh lwgng
sang binh djnh mirc 200 mi (5.3). Dat binh dinh mirc vao trong ndi céch thily (5.9) a& can bang nhigt 46
dén khoang tir 20 °C dén 25 °C. Kiém tra nhiét 45 va thém nwéc cit dén vach. Loc qua gidy loc thich
hop. Loai bd 20 mi @én 30 ml dich loc d4u tién va str dung tryc tiép dung dich con lai lam dung dich thi
trong phép xéac dinh enzym nhw qui dinh trong 7.4.

7.2 Axetat ty do
7.2.1 Phén tan tinh bt dang hat

Phan tan 10 g m&u d& chudn bj vao 100 ml nwéc cht dung trong binh nén (5.1) trong khi van khudy
lién tyuc.
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Tiép tuc nhw qui dinh trong 7.2.3.
7.2.2 Phéan tan tinh bdt da hd héa so bd

Cho khodng 100 ml nuée cAt vao binh nén (5.1). Cho may khudy tir vao va bat dau khudy. Thém tir tir
va ¢An than khodng 2 g miu da chuln bj. Dam bao mau phan tan tét va khéng bj vén cyc. X4c dinh
khéi Iwong phan miu thtr bing cach can, l4y chénh léch gitra cac 14n can chinh xac dén 1 mg.

7.2.3 Hoatanvalgc
Pay kin binh nén va khudy trong 30 min.

Chuyén dinh lvgng lwong chira trong binh nén vao binh dinh mirc 200 ml (5.3). Dét binh dinh mic vao
ndi cach thiy (5.9) @& nhiét dd can bing dén khoang tir 20 °C dén 25 °C. Kiém tra nhiét 4 va thém
nwéc cit dén vach. Loc qua gidy loc thich hgp. Loai bd 20 ml @én 30 ml dich loc @Au tién va st dung
tryc tiép dung dich con lai lam dung dich thi¥ trong phép xac dinh bing enzym, nhw qui dinh trong 7.4.

7.3 Phép thir kidm tra

D4 kidm tra phuong phép, ¢6 thé thye hién phan tich trén chit chudn nhw natri axetat khan, tinh khiét
[ham lugng axetyl = 52,4 % (khéi lvgng)). D& thire hién, can khoang 100 mg natri axetat, chinh xéc
dén 0,1 mg. Sau d6 chuyén vao binh dinh mirc 1 000 ml. Bt binh djnh mdc vao ndi cach thly (5.9) dé
nhiét 86 can bing dén khoang tir 20 °C dén 25 °C. Kidm soét nhiét @6 va thém nuwéc cit dén vach.
Tiép tuc nhw qui dinh trong 7.4.

7.4 Xac djnh axit axetic bing phwong phap enzym

Tién hanh xac dinh axit axetic bdng phwong phap enzym theo cach b tri va cac didu kién sau day:
- buwdéc séng: 340 nm;
- nhiét d9: 20 °C dén 25 °C

Doc dd hép thy so v&i cuvet (5.6) chira ddy nuéc.

CHU THICH 3 C6 thé thyc hign céc phép do & c4c bude séng sau day v&i cac hé sé hip thy phan tir (X) twong ing dugc
sir dyng trong phép tinh:

- Hg.365nm: % =34 lmmol'.cm™;
. Hg, 334 nm: % = 6,18 Lmmol".cm™;

Dung pipet lay cac thé tich thubc thir dugc néu trong dai phéan tich trong Bang 1 cho vao cuvet (5.6).
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Béng 1 - Bé tri phan tich ddi v&i phép xac djnh axit axetic bing enzym

Thuéc thir va phén (g Miu tring | Dung djch miu
Dung djch dém (4.3) 1,00 rol 1,00 mi
Dung djch ATP-CoA-NAD (4.4) 0,20 ml 0,20 mf
Nwéc cit hai lan 2,00 ml 1,50 mi
Dung dijch thir - 0,50 mi
Tron lugng chira trong mai cuvet va doc d6 hap thy (Ag). Thém vao méi cuvet nhu sau: |
Huy&n phit MDH-CS (4.5) 0,01 ml 6.01 ml

Trén legng chira trong mdi cuvet va doc dd hap thy (A;) sau khoang 3 min.

Bét d4u phan (rng bing cach thém vao mdi cuvet nhu sau:

Dung dich ACS (4.6) 0,02 ml 0,02 ml

Trdn lugng chira trong m&i cuvet, chér cho dén khi phdn (zng dirng (khodng 10 min &én 15 min) rdi doc 65 hdp thy (Az). Néu
phén (rng khéng dirng sau khodng 15 min thl tiép tyc doc @9 hip thy & cac khodng 2 min cho dén khi 89 hp thy tang &n
dinh trong 2 min.

CHU THICH Thé tich clia dung dich chira m&u c6 thé thay abi d& phi hgp véi cac mirc axetat rit cao hoiic rédt thdp; téng
thd tich cudi cing phai ludn 12 3,23 ml,

8 Bidu thj két qua
8.1 Chénh lgch A6 hép thy

Tinh chénh léch @ hép thy, ding céng thirc sau day:

= {A'J“'Aal: [Ax_Au}:
AA = - —— 98 | - -1 07
[{Az Ag), {Az"Ao)s] |:(A1 Ay (Az_&)b]

Trong dé:
AA 12 chénh lgch @6 hép thy;
Ao, Ay va Ay 14 céc @8 hip thy do dugc theo bé tri phan tich néu trong Bang 1;
s 1a ky hiéu v& dung dich ¢6 mau;

b 1a ky hiéu v& méu tring.

10
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8.2 Ham lwgng axetyl tdng sb
Tinh ham lwgng axetyl tdng sé, st dung cong thire sau day:

w=5.56XMx 100
® xxm,  100-w,

Trong 4d6:
Wa 1a ham lwgng axetyl tdng sé ctia mAu thir, tinh bing phan tram khéi lwgng (%);
AA 14 chénh 1&ch dd hép thy dwgc tinh theo 8.1;
x 1a hé sb hép thy phan t& clia NADH & 340 nm (x = 6,30 l.mmol™.cm™), tinh béng
lit trén milimol xentimet;
m 1 khéi lugng phan mAu tht¥, (xem 7.1.1 ho#c 7.1.2), tinh béng gam (g);
Win la a6 Am clia mau, tinh bing phan trim khéi lwgng (%) (x4c dinh dwoc theo

ISO 1666).

Néu I4y phan thé tich dung dich mAu khac v&i 0,50 ml trong Bang 1 thi cong thirc c6 thé dwgc chinh
twong (ng. Khi phép thir kidm tra (7.3) bj dnh hwdng thi phai tinh dén hé sé pha loang 1a 5 vi dung

dich thez 12 1 000 ml thay vi 200 ml nhuw trong quy trinh @i véi méu thi (xem 7.1 va 7.2).
CHU THICH 4 Gidi thich d3y a0 v& sai léch trong cdng thirc & Phu lyc A.

8.3 Ham lwgng axetyl ty do

Tinh ham lwgng axetyl ty do, sir dung céng thiec sau day:

_556xAA 100
W= x
xxm, 100-w,

Trong dé:
Wy [a ham lwong axetyl tw do clia mAu thi, tinh biing phan trdm khéi luvong;
AA, % va wn ¢ cung ¥y nghia nhu trong 8.2;
m; 1 khdi lgng phin mAu thir (xem 7.2.1 hodc 7.2.2), tinh bang gam (g);
8.4 Ham lwong axetyl lién két
Tinh ham lugng axetyl lién két, dung cdng thirc sau day:

Wpa= Wa— Wi

11
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Trong dé6:
Woa Ia ham lrgng axetyl lién két clia mAu thik, tinh bing phan tram khéi leng ((%);
Wa 12 ham Iwong axetyl tdng 6 clia mu thi, tinh bng phan tram khéi lvong (%);
Wy 1a ham lwong axetyl tw do clia mAu thiy, tinh bing phan tram khéi leong (%).
9 Do chum

D§ chym clia phwong phap dwec thiét 1ap bdi phép thir lién phong thir nghiém do nhém céng tac
ISO/TC 93/WG, Céng thire héa hoc, 1§ chire vao ndm 1990 va duwoc tién hanh phi hop véi ISO 5725
(Tai liéu tham khdo [2]). Trong phép thlr nay cé 11 phong thir nghiém @4 tham gia: cac miu tinh bt
ngd bién tinh, tinh bdt khoai tay bién tinh va tinh bét mi bién tinh a3 duwoc kidm tra danh gi4. Xem Phy
luc B vé c4c két qua théng ké clia phép thir nay. D I3p lai va do tai 1ap thu dwoe & mire x4c suét 95
%.

9.1 Do laplai

Chénh l&ch tuyét déi gitra hai két qua thir nghiém ddc I1ap thu dwec khi st dung cling phurong phép,
tién hanh thir trén vat liéu thir giéng hét nhau, tién hanh trong cling mdt phong thir nghiém do ciing mét
ngudi phén tich, st dyng ciing mot thiét bj, trong mét khodng thdi gian ngén, khdng dwoc 16n hon 5 %
clia két qua cao hon trong sé hai két qua.

9.2 Db tallap

Chénh léch tuyét déi gitra hai két qua thir nghiém ddc I1ap thu dwec khi st dung cling phuong phap,
tién hanh thir trén vat liéu thir giéng hét nhau, trong cac phong thir nghiém khéc nhau, do nhirng ngudi
khéc nhau thirc hién, st dung céc thiét bj khac nhau, khéng duwec Ién hon 8 % clia két qua cao hon
trong sé hai két qua.

10 Béo céo thir nghiém
Béo céo thir nghiém phai bao gém:

vién dan tiéu chuin nay;

phurong phap 1y miu 43 s dung;

phwong phap thir da sty dung;

két qua thir nghiém thu dworc;

néu kidm tra @3 14p lai thi néu két qua thir nghiém cudi ciing thu duoc:

12
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Moi chi tiét thao tac khéng qui dinh trong tiéu chuin nay, ho3c dugc xem la tly chon, cling véi moi tinh
huéng bét thudng c6 thé anh hudng dén két qua thir nghiém.

Bao cao th(r nghiém phai bao gdm moi théng tin cin thiét 4& nhan biét dy G vé mau thir.

13
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Phylyc A
(Tham khao)

Ngudn géc céng thire tinh ham lrgng axetyl

N3ng d6 axetyl téng s6 trong dung dich thir tinh dwoc theo céng thire sau Gay:

M, xV, x AA
1000xV, xdx s

Trong dé:
pa 12 ndng dd axetyl tdng sb trong dung dich tht¥, tinh bang gam trén lit (g/1);
M,  lakhéi lwong phan t& twong ddi clia axetyl (M, = 43);
V,  lathé tich dung dich thir (V, = 0,50 ml), tinh b&ng mililit (ml);
V,  lathé tich cudi ciing clia dung dich chira mau (V; = 3,23 ml), tinh bang mililit (mf);
AA 12 chénh l&ch dd hp thy dwoc tinh theo 8.1;

d 12 b day clia cuvet (d= 1 cm), tinh bing xentimet ;

x 1a hé sé h&p thy phan t& clia NADH & 340 nm (2 = 6,30.mmol™.cm™), tinh bang

lit trén milimol xentimet;

Ham Iwgng axetyl clia mau thir 4m tinh dugc theo cdng thirc sau day:

Wap = Pau*xVs
10xm,

Trong @6
Wen  la ham luong axetyl tdng sé ctia mau thir &m, tinh bing phan tram khéi legng (%);
on  landng dd axetyl tdng sé trong dung dich thir, tinh bang gam trén lit (a/1);
Vs 1a thé tich dung dich thir trude khi loc (Va = 200 ml), tinh bang mililit (ml).

m,  lakhéi lvong phAn mau thr (xem 7.1.1 hodc 7.1.2), tinh bng gam (g).

14
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Vi vay:

_ M =xV,xAA A
Wan = X
1000xV,xdxsc 10xm,

- 43x3,23x200xAA
1000x0,50%1x10% s xm,

_ 5,56xA4

xxm,

Ham lwgng axetyl tdng sé clia mau thir tinh theo ham hwong chét khd, dwgc tinh bang cdng thirc sau:

L, 100 _556xAA 100
*100-w, - xxm, 100-w,

Wy =

Trong d6 w14 @ &m clia miuy, tinh bang phan tram khéi leong (%).

15
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Phy lyc B
(Tham khao)

Céac két qua thdng ké cta phép thir lién phong thir nghiém

Théng sé Miu "

WL ML MH PL PH
Sé lwgng phong thir nghiégm dwge gitr lai sau khi 10 10 10 11 11
trir ngoai 1&
$6 lwvgng phéng thir nghiém ngoai 1& 1 1 1 0 0
Sé luong cac két qué.duqc chép nhan 4 o - 5 &
Ham legng axetyl trung binh [% (khéi legng)) I 070 10 061 192
D9 lech chuln tép ke, & [% (khdilrong)] 0006 | 0013 | 0013 | 0007 | 0050
Hé sé bién thién I3p lai, VC, % 08 19 108 2120 281
Gid hon Wp lal r=2.8x 2, [% i eomg} 0,017 0,037 0,036 0,021 0,142
09 toch chrn 161 4p, 8% (k3 krgywg) 0,009 0015 | 0,020 0,024 0,088
Hé sé bién thién tai 14p, VCg, %

0,95 2,16 1,69 3,97 4,60
Giéi han tAl 1ap, R = 2,8 x sr[% (khéi lrgng)) 0,027 0,042 Gite7 e -

" H  ham lwgng cao
L  ham lwgng thip
M tinh bt ngd bién tinh
P tinh bdt khoai tay bién tinh

W tinh bdt lda mi bién tinh

16
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Thw muc tai ligu tham khao

[11 BERGMEYER, H.U. (1974) in Methoden der enzymatischen analyse (Bergmeyer, H.U., Hrzg) 3.
Aufl. Bd.1,9. pp. 119-125; Verlag Chemie, Weinheim, and (1974) in method of enzymatic analysis
(Bergmeyer, H.U.ed.) 2nd ed. Vol. 1, pp. 112-117, Verlag chemie, Weinheim, Academic Press Inc.,
New York and London.

[2] 1SO 5725:1986. Precision of test methods - Determination of repeatability and reproducibility for a
standard test method by inter-laboratory tests. (Tiéu chuén nay hién nay da hay).
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