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TCVN 5716-1:2017

L&i néi dau
TCVN 5716-1:2017 thay thé TCVN 5716-1:2008;

TCVN 5716-1:2017 hoan toan twong dwong véi ISO 6647-1:2015;

TCVN 5716-1:2017 do Ban k§ thuat tiéu chudn quéc gia TCVN/TC/F1 Ngd cée
va déu db bién soan, Tdng cyc Tiéu chudn Do ludng Chét lvgng @& nghi,
B& Khoa hoc va Céng nghé cng bé;

B tieu chudn TCVN 5716:2017 (1SO 6647:2015) Gao — Xac dinh ham lwgng
amylose gbm cac phén sau:

— TCVN 5716-1:2017 (ISO 6647-1:2015) Phén 1: Phuong phap chuén;

— TCVN 5716-2:2017 (ISO 6647-2:2015) Phéan 2: Phuong phép théng dung.



TIEU CHUAN QUO'C GIA TCVN 5716-1:2017

Gao - Xac dinh ham lwgng amylose -
Phan 1: Phwong phap chuan

Rice — Determination of amylose content —
Part 1: Reference method

1 Pham vi dp dung

Tiéu chudn ndy quy dinh phuong phap chudn dé xac dinh cac gia tri hiéu chuén ddi véi cac chét chudn
duoc sir dung trong viéc dwng dwdng chudn @& xac dinh ham lugng amylose trong gao triing khéng dd
¢ dai ham hrgng amylose tir 0 % dén 30 %.

2 Tai liéu vién dan

Trong tiéu chudn nay khdng st dung céc tai liéu vién dan.

3 Thuat ngi¥ va dinh nghia
Trong tiéu chudn nay sl dyng cac thuét nglr va dinh nghia sau day:

31
Amylose (amylose)
Céc phén t&r gém c6 cac chubi mach thdng chiva nhidu hon 200 don vj glucose lién két.

3.2

Amylopectin (amylopectin)
Cac phan tr gdm c6 cac chudi mach nhanh chira tr 6 dén 100 don vi glucose lién két.

33
Gao nép (waxy rice)
Gao déo khéng chira cac chudi mach cd d6 dai phil hop v&i amylose.
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4 Nguyén tic

Céc chudi mach thng clia tinh bot dirge tach dua vao thé tich thitly dong va khéi lwgng phén t bing
séc ky ray phan ti12, Bt dwoc hd héa trong dung dich natri hydroxit va cac phan tir tinh bét trong dung
dich durgc cat nhénh bang isoamylase!'™. Cac chudi mach thing dugc tach bing séc ky ray phan tir
(SEC) va ty [& cla cac chudi amylose dugc tinh bing dién tich pic amylose duoc do béng tin higu
detector.

5 Thuéc thir

T4t ca cac thubc thir dwoc si» dyng phai thudc loai tinh khiét phan tich va nudc dugc sié dung phai 1
nuére cat hodic nuée da loai khoang hodic nudre co chét hegng twong dwong, trir khi cb quy dinh khéc.

5.1 Etanol, dung dich 95 % thé tich,
5.2 Natri hydroxit, dung dich 0,25 mall.
5.3 Axit axetic bang.

5.4 Dung dich dém natri axetat, 0,2 mol/l, dwra vé pH 4 bing axit axetic bang. Trén 10 ml dém voi
360 pl axit axetic bang.

5.5 Isoamylase.

5.6 Resin trao doi ion hén hop, vi dy AG 501-X8 va Bio-Rex MSZ 501 (D)"
5.7 Chat rira giai amoni axetat, dung dich 0,05 molfi, pH 4,75,

6 Thiét bi, dung cu

St dung thiét bj, dyng cy clia phong thir nghiém théng thudng va cu thé nhu sau:
6.1 May va que khudy tir.

6.2 Bép dién.

6.3 May ly tdim nho.

6.4 Ong ly tdm nhé, dung tich 2,0 mi.

" AG 501-X8 va Bio-Rex MSZ 501 (D) 14 vi dy v& san phdm thich hop ¢t ban,s&n. Théng tin ndy dua ra tao thulin lgi cho
nguri sir dung tiéu chudn va khéng 4n dinh phai sir dung sdn phdm nay.

6
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6.5 Lo nhép nhay (scintillation vials), dung tich 20 mi.

6.6 May trén Vortex.

6.7 N&i cach thiy, c6 thé git duoc & 50 °C va dat droc dén diém sb

6.8 Can phén tich, co thé can chinh x4c dén 0,0001 g.

6.9 Pipet va micropipet, dung tich 0,2 ml, 1 mi, 5 ml va 10 ml.

6.10 Xyranh, co thé phan phéi duoc 25 pl.

6.11 Sac ky ray phan tir (SEC) ¢ detector chi s6 khiic xa (RI).

6.12 Cot SEC, thich hop dé phan tach cac nhom cé khdi lwgng phén tlr < 1 620 000.

6.13 May nghién, co thé nghién gao trdng chwa ndu thanh bdt qua sang ¢6 ¢ 16 150 um dén 180 um
(100 mesh dén 80 mesh). Nén diing may nghién xyclon c6 ¢& 18 0,5 mm.

6.14 Sang, c¢& 15 150 pm dén 180 um (100 mesh @én 80 mesh).

7 Lay méu

Mau glri dén phong thir nghiém phai la mau dai dién va khéng bj suy gidm chét liong hodc bi thay ddi
trong qué trinh vén chuyén va bao quan.

Viéc 14y mau khdng quy dinh trong tiéu chudn nay. Nén Iy mau theo TCVN 9027 (ISO 24333).
8 Cach tién hanh
8.1 Chudn bj miu thir

Thyc hién hiéu chuén sir dung 300 g bdt clia mdi bd 5 chét chun ti cac gibng cy thé?, méi chudn
thire hién véi mét trong nam alen twong (ing clia gen Waxy, gen chiu trach nhiém tdng hop amylose.

Ding méy nghién (6.13), nghién it nhét 10 g gao tréng clia tirng méu thanh bét min lot qua sang (6.14).
8.2 Phan méu thir va chuan bj dung dich thir

Can 3 1an 13p lai cac lwgng 50 mg 1 0,5 mg mau th cho vao I nhép nhdy thily tinh (6.5) da biét khéi
lrgng. Cén than 4t que khudy tir nhé (6.1), dung pipet (6.9) thém 0,5 mi etanol (5.1), 3& rira hét phan

2 B4t gao chudn cb sin aé dung dugc cung cp tir Vign nghign ciru gao quéc té, DAPQ 777, Metro Manila, Philippine.
Thang tin ndy dura ra tac thudin tign cho ngudi siF dyng tidu chudn va khéng 4n dinh phai s dyng san phim ndy. Céc san
pham twong ty ¢6 thé duge sir dyung néu cho két qua lwong duong.
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mau thir bam vao thanh cla lo. LAc nhe dé lam wét méu thi. Ding pipet thém 2,0 ml dung dich natri
hydroxit (5.2) va trdn. Phén tan hoan toan tinh bdt bing cach gia nhiét hén hop dén sbi nhe trén bép
dign (6.2) trong khodng 10 min, d&m bdo hén hop khéng séi qua manh. Khi dung dich tré& nén trong
(8i nhe khodng 10 min), I4y dung dich ra khdi bép dién. Can tirng lo va diéu chinh khéi luong dén 4 g
béng nuréc da duoc gia nhiét dén khodng tir 60 °C dén 70 °C.

8.3 Cétnhénh dé thu dwoc chudi mach thing ciia tinh bét

Chuyén 800 pl ting dung dich da hd héa vao éng ly tam nhé (6.4) sir dung pipet thich hop (6.9). Thém
200 ul @ém natri axetat (5.4). Dung xyranh (6.10) thém 2,5 don vi hoat 46 (V) isoamylase. Trén ky béng
méy trén Vortex (6.6). U &4m 2 h trong ndi cach thiy (6.7) & 50 °C, ot nira giér khudy trén mét I4n, sau
@6 dun sbi 5 min & 1am bién tinh isoamylase. Chuy&n phn mAu phia trén vao éng ly tim nhé sach va
thém khodng 0,1 g nhyra trao ddi ion (5.6). U &m & 50 °C trong 30 min, sau @6 ly tam. Chuyén can than
phén ndi phia trén vao éng ly tam nhd sach, thu duoc dung dich mau d& bom vao SEC (6.11) va nén
bom dung dich nay trong ngay chuén bi.

8.4 Phép thir tring

Thyre hign phép thir trdng song song v&i phép xéc dinh, str dung cuing quy trinh, cling cc lvgng thudc
thir nhw trong 8.2 va 8.3, nhung sir dung 800 pi dung dich natri hydroxit (5.2) khéng chira tinh bot a5
ho hoéa.

8.5 Diéu kign hoat ddng ctia SEC

Séc ky ray phan t& (SEC) (6.11) bao gdm b phan tach, detector chi sé khiic xa, phan mém va cot
thich hop (6.12). Néu si» dung dyng cy Iy mAu tw ddng thi cn co bd phén gia nhiét mau aé duy tri
méu tinh bdt da cét nhanh & 40 °C. Dam bao hé théng SEC va diu kim da hoat déng, bd bom méu 33
dwoc riva sach, dadm bdo hé théng SEC da dwgc rlva va cot da can bang theo hwéng dén cia nha
cung cép.

Dé phan tich tinh bét, dich rira gidi (5.7) can chay & téc d 0,5 mlmin qua cét riy phan tr (6.12). Cét
(6.12) dwere duy tri @ 60 °C. Khi ¢t dugc can bﬁng lai va dwéng nén clia chi sb khic xa (RI) (6.11) an
dinh, thi c6 thé bom méu. Cho tirng mau thir va mau tring chay trong 40 min.

8.6 Tinh gi4 tri amylose

Khi SEC két thac, xac dinh pic ciia cac chudi amylose dya trén khuyét pic (& mau Ia gao nép khéng
chira amylose. Sau khi ¢4 djnh dwéng nén va chudn héa tin hiéu detector, tinh dign tich tirng pic két
hep v&i tinh bdt va sau d6 1a dién tich pic két hop véi chubi amylose. Phan tram amylose tinh theo
cong thirc sau:
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A=%x1ﬂo% (1)

L}
Trong do:
A 14 phan tram amylose;
Ss ladién tich pic amylose;

S: 1a tong dién tich clia cac pic tinh bdt.

9 Biéu thj két qua

Pic amylose duoc nhan bidt bing cach so sanh véi sc ky dd SEC ciia gidng gao nép vi cac gidng nay
khong chira amylose. Ham lwong amylose duwgc tinh 3 Ian 13p lai d8i voi 5 mdu bang cach tinh trung
binh clia ba 1&n I4p lai ta gia tri amylose. Bét ky I&n 13p lai nao chénh léch dang ké véi 13n I3p lai khac
thi thyre hién Iap lai hoan toan tir 8.1.

10 D6 chum
10.1 Phép thi¥ lién phong thir nghiém

Chi tiét vé phép thir lién phong thir nghidm quéc t& vé dd chym clia phwong phap dwgc néu trong Phy
luc A. Gia tri thu dwgc tir phép thir nay c6 thé khdng &p dung dwgc cho cac dai ndng d6 va nén mau
khac véi dai ndng d6 va nén méu da néu.

10.2 D3 lap lai

Chénh léch tuyét ddi gitra hai két qua thir déc Iap, riéng ré, thu dwoc khi sir dung cing mét phwong
phép, trén vét ligu thir gibng hét nhau, trong mot phéng thir nghiém, do ciing mat ngui thiee hién, str
dyng cung thiét bj, trong mét thi gian ngén, khéng dwoc qua 5 % céac tredng hop Ién hon gidi han 1ap
lai r (r dwgc suy ra tir cac két qua cia phép thir lién phong thir nghiém).

10.3 D tai lap

Chénh Igch tuyét ddi gitra cac két qua clia hai phép thir riéng ré, thu dwoc khi st dung cling phuong
phép, trén vét ligu thir gibng hét nhau, trong céc phéng thir nghiém khac nhau, do nhirng ngudi khac
nhau thyrc hién, sir dyng céc thiét bj khac nhau, khéng dwgc qua 5 % cac trudng hop I6n hon giéi han
t4i 13p R (R dugc suy ra tr cac két qua clia phép thir lién phong thir nghiém).
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11 Bado cao thir nghiém

Béo cdo thir nghiém it nh4t phai bac gbm céc thong tin sau:
a) moi théng tin cin thiét & nhén biét ddy di vé mau thir,;
b) phwong phap lay mau da sir dung, néu biét;

c) phuwong phap thir da s& dung, vién dén tiéu chuén nay;

d) tat ca cac diu kién thao tac khéng quy dinh trong tidu chudn nay, hosc dugc xem I3 tuy ¥, ciing
v&i mgi tinh huéng bét thuémg c6 thé dnh hwdng dén két qua;

e) két qua thu dwoc hodc néu dap (rng dugc cac yéu ciu vé do 18p lai thi néu két qua cudi ciing thu
duwoc.

10
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Phuluc A
(tham khao)

Cac két qua clia phép thir lién phong thir nghiém

Mbt phép thir nghiém lién phong véi sy tham gia clia 7 phong thir nghiém a3 dwoc thue hién trén 5 miu
tai Vién Nghién ciru gao quéc té (IRRI) (Los Bafios, Philippines). Phép thlr dwgc Hé théng qudc té
vé chét lugng gao (International Network for Quality Rice) t& chirc. M&i phong thir nghiém xac dinh
ham lwgng amylose bang SEC va chuyén dir ligu SEC dén IRRI. Cac két qua dwoc phan tich ph
hop v&i TCVN 6910-1 (ISO 5725-1) va TCVN 6910-2 (ISO 5725-2) dwa ra di ligu dd chym néu
trong Bang A.1 va Hinh A.1.

Bang A.1 - Di¥ liéu vé dé chum

Théng sé Miu
A B c D E
S& Iwgng phong thir nghiém sau khi loai trir 6 7 7 7
ngoai 1§
Ham Iwrging amylose trung binh, % khéi lvong | 0,00 4,29 11,81 18,23 24,53
B9 lech chuén I3p lai, s, % 0,00 0,18 0,24 0,16 0,13
Gidri han 1ap lai, r (r=2,77xs,). % 0,00 0,53 0,91 1,77 0,39
D3 lech chudn t&i 13p, ss, % 0,00 0,70 0,86 0,61 1,23
Gi¢i han tai lap, R (R = 2,77x sg), % 0,00 1,94 2,38 1,69 2,22
1.2
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Hinh A.1 - Vi du vé céc séc ky dé SEC
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Hinh A.1; Séc ky 6 SEC cia nam chat chudn cho thdy pic amylose két thic & 14,5 min va pic
amylopectin tiép sau dén 19 min. Gao nép khdng c6 amylose va c6 ham lwgng amylopectin cao nhét.

Hinh A.1 cho théy vi du clia tirng séc ky dé abi véi nam chét chudn tir mét phang thir nghiém. Tirng
chét chuén duge chay 1p lai ba Bin. Chudi amylose 1a cac pic dau tién va sau do6 cac pic thiv hai chira
cac chudi dai tir amylopectin va pic thir ba chira chudi amylopectin ngén. Gao nép cling dwoc biét nhur
la gao déo khdng c6 chudi amylose. Thdi gian dé ra giai chudi tinh bdt tir m3u gao nép dwoc lva
chon & phan nhénh gitra chudi amylose va amylopectin. Chénh Iéch cb thé thdy trong ving pic
amylose va la amylose gidm va amylopectin tang.

12
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Thw muc tai liéu tham khao

I.L. Batey, B.M. Curtin Measurement of amylose/amylopectin ratio by high-performaace liquid
chromatography. Starch-Starke. 1996, 48 (9) pp. 338-344

R.M. Ward Improved methods for the structural analysis of the amylose-rich fraction from see flour.
Biomacromolecules. 2006, 7 (3) pp. 866-876

TCVN 6910-1 (ISO 5725-1), B9 chinh xéc (d6 ding va do chum) cia phuong phép do va két quéa
do — Phan 1: Nguyén téc vé dinh nghia chung.

TCVN 6810-2 (ISO 5725-2), D6 chinh xac (d¢ ding va dé chum) cla phuong phép do v két qua

do — Phén 2: Phuwong phéap co ban xéc dinh d¢ lap lai va dé téi lap clia phuong phép do tiéu
chuén.

TCVN 5716-2 (ISO 6647-2), Gao — X4c dinh ham lwgng amylose — Phén 2: Phuong phép théng
dung

ISO 7301, Rice — Specification

TCVN 6661-1 (ISO 8466-1), Chét luvong nude - Hiéu chudn va dénh gié cac phuong phép phén
tich va wéc luong céc dic trung thong ké - Phén 1: Danh gia théng ké cac ham chudn tuyén tinh.

TCVN 9027 (ISO 24333), Ngti céc va sén pham ngi céc — Ly méu.
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