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L&i néi dau

TCVN 14433:2025 hoan toan twong duong véi ISO 22579:20207,
TCVN 14433:2025 do Ban kj thuat tiéu chuan qudc gia TCVN/TC/F6
Dinh duting va thirc &n kiéng bién soan, Vién Tiéu chuan Chat

lvong Viet Nam @& nghi, Uy ban Tiéu chuén Do lwéng Chét lvgng
quéc gia thdm dinh, B$ Khoa hoc va Cong nghé cong bé.

7 Phwong phap néu trong ISO 22579:2020 twong dwong véi AOAC 2016.14 Fructans in infant formula and adult nutrition.
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Thirc dn cong thire danh cho tré so sinh va san pham dinh dwéng
danh cho ngwoi 16n = Xac dinh fructan — Phwong phép sic ky
trao ddi anion hiéu ning cao vé&i detector do dong xung
(HPAEC-PAD) sau khi xi¥ Iy biing enzym

Infant formula and adult nutritionals — Determination of fructans —

High performance anion exchange chromatography with pulsed amperometric detection
(HPAEC-PAD) after enzymatic treatment

CANH BAO - Phirong phap mé ta trong tiéu chuln nay str dung céc chét &n mon (natri hydroxide,
acid acetic) va chit dc (natri azide). Tham khao céac div liéu an toan vat li¢u va thwe hién cac bién
phap phéng ngira an toan bd sung thich hep dé xir ly va thai bo chét thai.

1 Pham vi ap dung

Tiéu chudn ndy quy dinh phwong phap xac dinh cac fructan loai inulin (bao gdm oligofructose,
fructooligosacarid) trong thirc &n cdng thirc danh cho tré so sinh va san pham dinh dwéng danh cho
nguwdi 16m (ca dang bét va dang I8ng) c6 chira tir 0,03 g/100 g dén 5,0 g/100 g fructan trong sin pham
@4 duoc chudn bj sdn dé tiéu thy.

Phuwong phap nay da dwoc xac nhén gia tri st dung trong nghién clru lién phong thir nghiém 1 st
dung chat chuan so sanh (SRM) da pha lai (hoan nguyén), thirc an cong thirc danh cho tré so sinh/san
pham dinh dw&ng danh cho ngwdi I6n & mirc 0,204 g/100 g, san phdm dinh dwéng uéng lién (RTF)
danh cho ngudi In & mire 1,28 g/100 g va 2,67 /100 g, thirc &n cdng thirc ubng lién danh cho tré so
sinh & mdrc 0,300 g/100 g, thikc an cong thire hoan nguyén danh cho tré &n dém & mirc tlr 0,209 g/100 g
dén 0,275 g/100 g, thirc an cdng thirc hoan nguyén danh cho tré so sinh & mirc tir 0,030 8 g/100 g dén-
0,264 g/100 g. Trong nghién ctru xac nhan gid tri st dung tai phong thir nghiém don 1é ], cac thl nghiém
vé a6 thu hdi bing cach thém chuén da dugc thyc hién & miec 5 g/100 g trong thire &n cdng thirc hoan
nguyén dang bt (ngudn gbc tir stka, ngudn géc tir siva thly phan mot phan va ngudn géc tir bot dau
nanh) danh cho tré so sinh, san phim dinh du&ng uéng lién danh cho ngudi Ién va bt dinh dwdng hoan
nguyén danh cho ngwdi I&n,
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2 Tailiéu vién dan
Trong tiéu chudn nay khong ¢ tai liéu nao dwoc vién dan.

3 Thuat ngi¥ va dinh nghia
Trong tiéu chudn nay ap dung cac thuat ngir va dinh nghia sau:

341

San phim dinh dwéng danh cho ngwdi Ién (ad it nutritional)

Thire pham cé cong thirc d3c biét, hoan chinh vé& mét dinh dwéng, duorc tiéu thy & dang 16ng, c6 thé tao
thanh ngudn dinh dwéng duy nhét, dwoc 1am tir bat ky sy két hgp ndo cla siva, dau nanh, gao, whey,
protein thly phan, tinh bdt va acid amin, co hodc khdng cé protein nguyén ven.

3.2

Thi¥c an céng thirc danh cho tré so sinh (infant formula)

San pham thay thé stra me dugc ché bién dac biét dap (ng dugc cac nhu ciu vé dinh dwdng cla tré
trong nhirng thang dau sau khi sinh dén giai doan &n thirc &n bd sung thich hop.

[NGUON: TCVN 7108 (CODEX STAN 72-1981)].

3.3
Thirc dn cong thirc danh cho tré tir 6 thang dén 36 thang tudi (follow-up formula)
Thire pham khi dung & dang 16ng dwoc st dung lam ché dd an bd sung cho tré tlr 6 thang dén 36 thang tudi.

CHU THICH 1: Thirc an cong thirc danh cho tré tir 6 thang dén 36 thang tudi bao gém thirc 3n cang thirc danh cho tré nhé va
thirc an cong thirc danh cho tré dn dim.

[NGUON: TCVN 7403 (CODEX STAN 156-1987)].

4 Nguyén tic

M3u dwoc pha trong nwrde (néu cin) va pha loang tiép cho dén khi ndng do ctia cac fructan trong dung
dich ma sau khi thiy phan, tao ra fructose va glucose cé ndng d6 nadm trong khodng dwéng chuin. Mau
da pha lodng dwoc xt Iy bang hdn hop clia sucrase va a-glucanase déc hiéu cao dé thily phan sacarose
va a-glucooligosaccarid thanh phan t& monosaccarid. Mau dwoc di qua cbt chiét pha ran (SPE) nhdi
carbon graphit héa. Cac mudi va monosaccarid di qua va dwoc rira ra khoi cot, trong khi gic lai fructan.
Rdra gidi fructan khdi cot, st dung dung dich acetonitrile. Fructan gidi phong dwerc thily phan bing hén
hop fructanase, glucose va fructose gidi phéng dugc phan tich bang séc ky trao ddi anion hiéu ning cao
c6 detector dong xung (HPAEC-PAD). Ham Iwong fructan tinh duoc bang tdng clia glucose va 0,9 1an
ham luong fructose do dwgc. Trong mét s6 nén mau, cé thé can va ap dung phép hiéu chinh miu tréng.
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5 Thudc thir va hoa chat

5.1 Danh myc thudc thir va héa chét

Chi si¥ dung thuéc thi dat chét lgng phan tich, trir khi co quy dinh khac. Dung méi phai dat chat lwong
dung cho phén tich HPLC, trlr khi c6 quy dinh khac.

5.1.1 Nwdéec khirion, da tinh sach cd dién trd > 18 MQ.

5.1.2 Acid maleic, d9 tinh khiét > 99,0 %.

5.1.3 Acetonitrile.

5.1.4 Acid acetic, bang 100 %, dang khan.

5.1.5 Kali hexacyanoferrat(ll) trihydrat, tiy chon.

5.1.6 Kém acetat, tiy chon.

5.1.7 Acid trifluoroacetic (TFA).

5.1.8 Acid hydrochloric, néng dd ¢ = 1 mollL.

5.1.9 Natri acetat khan, dd tinh khiét > 99,0 %, chi duing khi st dung cét B (6.13.2) cho HPAEC-PAC,

5.1.10

5111

5.1.12

51.13

5.1.14

5.1.16

5.1.16

5.1.17

Dung dich natri hydroxide, 50 % phan khéi lugng.

Natri hydroxide, dang vién

Natri chloride.

Natri azide, tly chon.

D-(-)-fructose, dd tinh khiét > 99,0 % (tinh theo khdi lwgng chat khd).
D-(+)-glucose, dd tinh khiét > 99,5 % (tinh theo khéi lwong chét kho).
N,N’-diacetylchitobiose, dd tinh khiét > 90 %.

Hén hep clia sucrase, f-amylase, pullulanase va maltase ¢é d$ tinh sach cao, tir bd Kit

Fructan K-FRUCY. 200 uf dung dich Iam viéc cda hén hgp enzym (5.2.10) c6 thé thly phan hoan toan

) Vi dy v& san phim clia céng ty Megazyme International Ireland Ltd thich hop ¢6 ban san. Thong tin dwa ra tao thuén tién
cho ngurdi st dung tiéu chuin nay va khong &n dinh phai s& dung chang. C6 thé si¥ dung cac san phdm twong ty néu cho cac
két qua twong deong.
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2 mg sucrase trong cac diéu kién mé ta trong phwong phap (30 min & 40 °C) ma khdng lam thiy phan
bét ky fructan nao.

5.1.18 H&n hop clia exo- va endo-inulinase tai td hop va endo-levanase tai td hop cé db tinh
sach cao, tir bd Kit Fructan K-FRUC", 100 pl dung dich [am viéc clia hdn hgp enzym (5.2.11) c6 thé
thly phan 70 g fructan trong céc diéu kién ctia phwong phap (40 min & 40 °C).

5.2 Chuén bj thudc thir
- 5.21 Dung dich natri hydroxide, ¢ = 2 mol/L.

Hoa tan 40 g + 1 g natri hydroxide dang vién trong 250 ml nwéc khir ion dung trong binh dinh mire 500 ml.
Sau khi lam ngudi dén nhiét do phong, thém nwéc khir ion dén vach va tron k. Dung dich nay bén trong
sau thang & nhiét 4o phong.

5.2.2 Dung dich dém natri maleat, ¢ = 0,100 mol/L, pH = 6,5.

Cén 5,8 g acid maleic cho vao céc ¢d md Ién (> 500 ml) va hoa tan bing 450 mi nwédc khix ion, st dung
que khudy tir. Chinh dén pH = 6,5 bang dung dich natri hydroxide (5.2.1). Chuyén dung dich vao binh
dinh mtrc 500 ml va thém nuéc khie ion dén vach. Dung dich nay bén trong ba thang & nhiét d6 4 °C.

5.2.3 Dungdich dém natri acetat, ¢ = 0,100 mol/L, pH = 4,5.

Cho 450 ml nuére khir ion vao cdc ¢6 mé Ion (> 500 mi), ding pipet thém 2,9 ml acid acetic bing. Chinh
dén pH = 4,5 béing dung dich natri hydroxide (5.2.1). Chuyén dung dich vao binh dinh mirc 500 ml va
thém nwée khir ion dén vach. Dung dich nay bén trong ba thang & nhiét do 4 °C.

5.2.4 Dung dich ndi chudn N,N’ diacetylchitobiose, ndng d6 khdi lvong p = 600 pg/ml.

Can 15 mg N,N' diacetylichitobiose cho vao binh dinh mlrc 25 ml va thém nwéc khir ion dén vach, Dung
dich nay bé&n trong mét ndm & nhiét d6 — 20°C.

5.2,5 Dung dich chuin gbc glucose, p= 5 mg/mi.

Can 125 mg glucose cho vao binh dinh mikc 25 ml va thém nwéc khir ion dén vach. Dung dich nay bén
trong mét nam & nhiét do -20°C. .

5.2.6 Dung dich chudn gbc fructose, p = 10 mg/ml.

Can 250 mg fructose cho vao binh dinh mirc 25 mi va thém nwéc khir ion dén vach. Dung dich nay bén
mét ndm & nhiét 46 —20°C.
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5.2.7 Dung dich Carrez |

Héa tan 10,6 g kali hexacyanoferrat(ll) trihydrat trong 100 ml nwéc khir ion va bdo quén trong chai mau
nu. Dung dich nay bén trong sau thang & nhiét d6 phang (thudc thir tly chon).

5.2.8 Dung dich Carrez |l

Hoa tan 22,0 g kém acetat trong 90 mi nwdc khir ion va thém 2,9 ml acid acetic béng cho vao binh dinh
mtrc 100 ml. Thém nwée khir ion dén vach va tron. Dung dich nay bén trong séu thang & nhiét dd phong
(thubc thir by chon).

5.2.9 Dung dich natri azide, p=5g/L
Hba tan 1 g natri azide trong 200 ml nwéc khir ion (thube thir tlly chon).
5.210 Dung dich hdn hop ciia sucrase, p-amylase, pullulanase va maltase.

Hoa tan cac lwgng trong chai chira sucrase, f-amylase, pullulanase va maltase dang bdt khé déng lanh
trong 22,0 mi dung dich d&m natri maleat (5.2.2). Trdn k§ va chia thanh tirng lwong méi lwgng 2 mi va
bdo quan lanh & —20°C trong cac éng polyprolylen cho dén khi st dung. Dung dich nay bén trong ndm
nam & — 20°C.

LUU Y - D& phat trién va xac nhén gia trj sir dung clia phwrong phap nay, str dung hén hep enzym
dwoc chudn bj trwéc dwoce ban sin tir cong ty Megazyme? (5.1.17). Khi sir dung enzym tir cac
ngudn khac, thanh phin dém (loai, ndng dd va pH) c6 thé cin dwgc diéu chinh theo khuyén cao
ctia nha cung cip. Ciing cin bat budc phai ddm bio hdn hgp enzym dwee str dung sé thiy phan
hoan toan bt ky sucrase nao trong sin phdm ma khong thlly phan fructan. Diéu nay c6 thé dwoc
kiém tra biing cach tién hanh phan tich véi sucrase va fructan tinh khiét lam cac chét phan tich.
Khi phén tich sucrase thi phai khong dwgc do fructan va khi phén tich fructan cé do tinh khiét da
biét (nén kidm tra viéc sir dyng ca inulin chudi dai va fructooligosaccarid chudi ngén) thi do thu
hbi dat dwoc phai lén hon 90 %. Phép thir thay thé dé kiém tra dd pha hop va hiéu ning clia hén
hop enzym dwee néu trong Phu luc C.

5.2.11 Dung djch fructanase (exo-/endo-inulinase va endo-levanase).

Hda tan cac lwgng trong chai chira exo- va endo-inulinase va endo-levanase dang bét khé déng lanh
trong 22,0 mi dung dich dém natri acetat (5.2.3). Tron k§ va chia thanh tirng lwong méi lieng 2 ml va
bdo quén lanh & —20°C trong cac dng polyprolylen cho dén khi st dung. Dung dich nay bén trong ndm
nam & -20°C

2 Vi dy vé& san pham thich hep c6 ban san, Thang tin duwa ra tao thuén tién cho ngwdi sl dyng tiéu chudin va khéng 4n dinh
phai sir dyng chiing. C6 thé sk dung cac san phim khac néu cho cac két qua twong duon.
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LWPU Y — D& phat trién va xac nhén gia trj sir dung clia phwong phép nay, sir dung hén hop enzym
dwoc chudn bi trwéc ¢6 ban sin tir cong ty Megazyme ? (5.1.18). Khi sir dung enzym tir cac ngudn
khac, thanh phin dém (loai, néng d¢ va pH) cé thé cin dwoc diéu chinh theo khuyén cao clia nha
cung cép. Phai dam bao hén hop enzym dwee sir dung thiy phan hoan toan fructan ma khéng
thiy phéan bt ky glucose hodc fructose khac chira oligo- hodc polysaccarid nao c6 mit sau khi
xt ly bing hén hop sucrase & trén. Diéu niy c6 thé dwoc kiém tra bing cach tién hanh phan tich
véi fructan tinh khiét 1am céac chét phan tich. Khi do fructan cé dd tinh khiét da biét thi dd thu hdi
dat dwere phai lén hon 90 %.

5.212 Dung dijch rira diing cho cdt chiét pha ran (SPE) carbon graphit héa, TFA 0,1 % trong
acetonitrile, 80 % phan thé tich.

L&y 80 ml acetonitrile va 100 ul TFA cho vao binh dinh mtc 100 ml. Thém nwée khir ion dén vach. Dung
dich nay beén trong sau thang & nhiét do phong.

5.2.13 Dung dich natri chloride, ¢ = 1 mol/L, diing cho ¢4t SPE carbon graphit hoa.

Can 5,8 g natri chloride cho vao binh dinh mir¢ 100 ml va hoa tan vé&i 90 ml nwée khir ion. Thém nwée
khir ion @én vach. Dung dich nay bén trong s4u thang & nhiét ¢ phong.

5.2.14 Dung djch rira giai ding cho c6t SPE carbon graphit héa, TFA 0,05 % trong acetonitrile,
25 % phén thé tich.

Cho 25 ml acetonitrile va 50 pl TFA vao binh dinh mc 100 ml. Thém nwéc khir ion dén vach. Dung dich
nay bén trong sau thang & nhiét do phong.

5.3 Chuén bj pha ddng d& sir dung cho cot A (6.13.1) hoic loai twong dwong
Néu s& dung cot B (6.13.2), bd qua didu nay va chuyén tric tiép dén 5.4.
5.3.1 Dung djch rira gidi A diing cho ¢t A (6.13.1), dung dich natri hydroxide, ¢ = 0,600 mol/L.

Cho 970 ml nwérc khi¥ ion vao chai rira gidi va khir khi bing heli trong 20 min. Thém 31,2 ml dung dich
natri hydroxide (5.1.10) (st dung pipet bang chét déo diing mdt 1an). Khir khi bang heli trong 20 min va
tranh dich rira giai tiép xtc véi carbon dioxide cho dén khi st dung, bang bién phap thich hop (vi du:
bang cach gitr dwdi Iop phii heli). Dung dich nay bén trong mét tuin & nhiét d6 phang.

5.3.2 Dung djch rira gidi B dung cho cdt A (6.13.1), nwéc khir ion ¢o dién tré > 18 MQ.

Cho 2 000 m! nwére khir ion (5.1.1) vao chai rira gidi va khir khi béng heli trong 20 min. Tranh dich rira
gidi tiép xdc vé&i carbon dioxide cho dén khi str dung, biing bién phép thich hop (vi du: bing céch gitr
duéi Iép phd heli). Dung dich nay bén trong bén ngay & nhiét @6 phong.

10
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5.3.3 Dung djch rira giai C diing cho cét A (6.13.1), dung dich natri hydroxide, ¢ = 0,030 mol/L

Cho 1 000 mi nwére khir ion vao chai riva gidi va khir khi bang heli trong 20 min. Thém 1,6 ml dung dich
natri hydroxide (5.1.10) (sl dung pipet béng chat déo diing mét Ian). Khir khi béing heli trong 20 min va
tranh dich rira gidi tiép x(ic voi carbon dioxide cho dén khi str dung, béng bién phap thich hop (vi dy:
biing cach gilr dwdi Iép phl heli). Dung dich nay bén trong mét tudn & nhiét d phong.

5.3.4 Thudc thir bd sung sau cdt, natri hydroxide, ¢ = 0,300 mol/L.

Cho 985 ml nwéc khik ion vao chai rira gidi va thém 15,6 ml dung dich natri hydroxide (5.1.10) (st dung
pipet bing chét déo diing mét 1n). Khudy nhe dé trén d&u dung dich. Khix khi béng heli trong 20 min.
Dung dich nay bén trong mét thang & nhiét dd phong. Khir khi frong ngay st dung.

5.4 Chuén bj pha ddng dé sir dung cho cot B (6.13.2) hodc loai twong dwong
Néu sir dung cot A (6.13.1), thi bd qua diéu nay.
5.4.1 Dung djch rira giai A diing cho ct B (6.13.1), dung dich natri hydroxide, ¢ = 0,200 mol/L.

Can 1 923 g & 2 g nwdc khir ion cho vao chai riva gidi va khir khi béng heli trong 20 min. Thém 20 mi
dung dich natri hydroxide (5.1.10) (s dung pipet bang chat déo dling mét 1&n). Khir khi bang heli trong
20 min va tranh dich rira gidi tiép xuc véi carbon dioxide cho dén khi st dung, bing bién phap thich hop
(vi dy: bang cach gilr dudi Iép pha heli). Dung dich nay bén trong mdt tuan & nhiét d phong.

5.4.2 Dung dijch rira gidi B diing cho cdt B (6.13.2), nwéc khl ion c6 dién tré suét > 18 MQ.

P4 2 000 ml nwée khir ion vao chai rira gidi 2 L. Khir khi bang heli trong 20 min va tranh dich rira giai
tiép xtc véi carbon dioxide cho dén khi st dung, béng bién phap thich hgp (vi du: bang céach gitr dudi
I&p phli heli). Dung dich nay bén trong bén ngay.

Tuy chon, cé thé thém dung dich natri azide 5 g/L (5.2.9) vao pha ddng B dé tao thanh dich ria giai c6
ndng d6 cui cling 14 0,125 g/L. Bidu nay dé kéo dai han s& dung ca dich rira gidi dén khoang hai tuin
va c6 thé cai thién do phan giai séc ky xung quanh chitobiose trong trwdmg hop c6 vén dé.

5.4.3 Dung djch rira gidi C ding cho cdt B (6.13.2), dung dich natri hydroxide, ¢ = 1 mol/L

Can 82,0 g natri acetat khan (5.1.9) cho vao binh dinh mérc 1 000 ml va héa tan béing 800 ml nuéc khir
ion va trén. Thém nwéc khi ion dén vach va loc qua bd loc mang nylon 0,20 um vao chai rira gidi. Khir
khi béng heli trong 20 min va tranh dich riva gidi tiép xtc véi carbon dioxide cho dén khi st dung, bang
phwong phap thich hop (vi du: biing cach gitr dwéi Iép phd heli). Dung dich nay bén trong mét tuan &
nhiét d6 phong.

11
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5.4.4 Thubc thir bd sung sau cét, dung dich natri hydroxide, ¢ = 0,300 mol/L.

Cho 985 ml nw&c khlr ion vao chai rlra gidi va thém 15,6 ml dung dich natri hydroxide (5.1.10) (st dung
pipet bang chét déo dling mét I4n). Khudy nhe dé tron déu dung dich. Khi khi bang heli trong 20 min.
Dung dich nay bén trong mét thang & nhiét @6 phong. Khir khi trong ngay st dung.

5.5 Chuin bj dung djch chuin

St dung céc binh dinh mirc, dung duwong chuén séu mirc bing cach pha loang dung dich géc glucose
(5.2.5) va dung dich gdc fructose (5.2.6), thém nuéc khi ion dén vach cudi cing, nhu mé ta trong Bang 1.

Bang 1 - Sor dé pha lodng dé dwng dwng chuin

Thé tich ct'u‘l Thé tich cﬁa': —_— Néng d Néng 86
Dung dich dung djch géc | dung dich goc cubi ciing fructose glucose
dinh mirc fructose (5.2.6) | glucose (5.2.5) pg/ml pg/mi
u l ml

Mirc 1 200 40 100 20 2

Mc 2 400 200 20 200 50

Mrc 3 800 400 20 400 100

Mtrc 4 1200 600 20 600 150

Mcrc 5 1600 800 20 800 200

Mdc 6 2000 1000 20 1000 250

X ly tirng day sau dung dich chuén nhu sau: cho vao éng ly tam dung tich 1,5 ml: 200 pl dung dich
chuén (xem Bang 1), 200 pl nwéc khix ion (5.1.1) va 100 pl dung dich ndi chudn N,N*-diacetylchitobiose
(5.2.4) vatrdon k§. Sau d6 chuyén 400 ul dung dich nay vao éng ly tam dung tich 2 ml, thém 1 200 pl dung
dich rira gidi diing cho SPE (5.2.14) va trdn k. Déi véi 700 pl dung dich nay, thém 300 pl dung dich dém
acetat (5.2.3). Tron ki sau d6 ly tm & 10 000g trong 5 min. Chuy&n 900 p! phan ndi phia trén vao lo nhd
thich hgp véi bd 14y mau tw ddng clia thiét bi.

6 Thiét bj, dung cuy

Str dung céc thiét bj, dung cy phong thir nghiém théng thudng va cy thé nhw sau:

6.1 Can phén tich, co thé doc dén 0,1 mg.

6.2 May do pH, co thé do pH=0,1.

6.3 Ong ly tam, dung tich 1,5 ml va 2 ml.

6.4 Nbi cach thily, & 80 °C + 1 °C, c6 sin que khudy tir.
12
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6.5 Néi cach thiy, & 40°C +1°C.

6.6 May ly tam, diing cho dng ly tdm dung tich 1,5 mi va 2 ml cé thé véan hanh & 10 000g.

6.7 Micropipet cé dau hat, dung tich 0,1 ml dén 1 ml.

6.8 May tron Vortex.

6.9 Pipet biang chit déo dung mgt 1an, chia vach, dung tich 2,10 ml va 25 ml.

6.10 Xyranh bing chit déo dung mét lan, dung tich 2 ml.

6.11 Cot SPE carbon graphit héa (100 mg, 1 ml) (Supelclean ™ ENVI-Carb ™ 3 hodc twong dwong).
6.12 B loc mang bang nylon, c¢& 15 0,2 um va dwong kinh 4,7 cm.

6.13 Cot phan tich.

6.13.1 Cot A, CarboPac™3 PA20, (150 mm x 3 mm, 6,5 pm) hodc twong dwong.

6.13.2 CotB, CarboPac™?3 PA1, (250 mm x 2 mm, 10 pm) c6 cdt bao vé (50 mm x 2 mm, 10 um) hodc
twong duwong.

6.13.3 Séc ky 16ng khong chira kim loai, gom:

bom c6 thé phan phéi gradient ba kénh véi lwu lugng 0,5 miimin déi véi cot A (6.13.1) hodc
0,25 mi/min d6i véi cft B (6.13.2);

bd 14y mau ty dong (hé théng 1am méat dwgc khuyén nghi), c6 thé bom 25 pl ddi véi cot A (6.13.1)
hodc 20 ! déi véi cot B (6.13.2);

— budng cdt c6 thé duy tri nhiét dd 30 °C ddi véi cot A (6.13.1) hodc 20 °C dbi voi cot B (6.13.2),

~ detector dién hoa lam viéc & ché do phat hién dién cyc dong xung, gin véi dién cuc lam viéc bing
vang;

— bom dang dong dé phan phéi sau cdt, co bd gidm xung, cudn phan tng 125 pl va miéng chir T.

- hé théng thu thap di liéu.

3 Vidy vé san phdm thich hgp co ban san. Thang tin dwa ra tac thuan tién cho ngudi sl dung tiéu chudn va khéng én dinh
phai st dyng chiing. C6 thé s& dung cac san phim khéc néu cho cac két qua twong duong.
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7 Cach tién hanh
7.1 Chuén bj miu thir

7.1.1 Cac san phim dang bét hodc dang cb dic ding dé pha udng lién (RTF) va san phim dang
bdt khéng déng nhét c6 ham lweng fructan dwéi1 g

Hoan nguyén san pham dang bét hodic dang ¢b dac theo hwéng dan st dung. D6i véi mau, can chinh
xac 25 g (mr) thirc &n cong thirc dang bét danh cho tré s sinh cho vao chai thich hop, thém 200 g nwéc
kh(r ion (V) va trén k¥ & nhiét do phang dé tac huyén phii ddng nhat. Tién hanh nhir mé ta trong 7.1.2.

7.1.2 Cac san phiam hoan nguyén dwoc chudn bj trong 7.1.1 hodc san phim dang uéng lién

Trdn kj dé& dam bao ddng nhat phan mau thir. Can 9 g (ma) mau cho vao binh dinh mic 50 mi (Va).
Thém 30 ml nwée khir ion va khang dinh @ pH trong khodng pH = 5 va pH = 9 (diéu chinh néu can, s
dung acid hydrochloric ho&c natri hydroxide). Bun néng & 80 °C va khudy lién tyc trong 20 min. Lam
ngudi dén nhiét do phong va thém nwéc khir ion d&n vach. Dung dich nay 1a dung dich A. Tién hanh nhw
mo ta trong 7.1.4.

7.1.3 Cac san phdm dang bdt ddng nhét khéng cin hoan nguyén trwéc

Cén 1 g (ma) bét cho vao binh dinh miec 50 mi (Va). Thém 30 ml nwéc khi ion va khdng dinh d6 pH trong
khodng pH = 5 va pH = 9 (diéu chinh néu cin, sl dung acid hydrochloric hoic natri hydroxide). Bun néng
& 80 °C va khudy lién tuc trong 20 min. Lam ngudi dén nhiét dé phong va thém nwdc khir ion dén vach.
Dung dich nay la dung dich A. Tién hanh nhw mé ta trong 7.1.4.

7.1.4 Phaloiang

Pha loang tiép cac dung dich da chuan bj & trén tly thudc vao ham legng fructan du kién. Do pha lodng
d& xu4t dwoc néu trong Bang 2. Dung dich tao thanh 14 dung dich B.

Bang 2 — So d6 pha lodng mau tuy thuéc vao ham lwong fructan dw kién

Ham lwong fructan d kién . ;
Po pha lodng
g/100 g
Thé tich dung dichA | Thé tich cuéi | Hé SO phaloang
Bot RTF (7.1.2 hodc 7.1.3) cling
ml mi

0,2 dén 4,0 0,03 dén 0,45 Khéng pha loang Khong pha lodng 1

2,5dén 45 0,3 dén 4,5 5 50 10

25 dén 100 3,0dén 45 0,5 50 100

14
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7.1.5 Thiy phéan sucrase va a-glucan

Chuyén 200 ul dung dich B vao éng ly tdm 1,5 ml, thém 100 pl dung dich néi chuén N,N'-diacetylchitobiose
(5.2.4) va 200 pl hdn hop enzym sucrase, p-amylase, pullulanase va maltase (5.2.10). Trdn ky, @4t ong
ly tam I&n gia va G 4m & 40 °C trong 90 min. Lam ngudi dén nhiét d phéng.

LUV Y - Didu chinh cac didu kién nay (thoi gian va nhiét d) theo khuyén céo clia nha san xuét enzym.
7.1.6 Lam trong bing Carrez (tlly chon, st dung trong trwérng hop khé dwa mau qua SPE)

Thém 10 ul dung dich Carrez | (5.2.7) vao mAu va trdn k. Sau d6 thém 10 I dung dich Carrez Il (5.2.8)
va trdn lai. Ly tam & 10 000g trong 10 min va st dung phn ndi phia trén cho buéc tiép theo.

7.1.7 Loai bd monosaccarid

Chuan bj ¢4t SPE carbon graphit hoa (6.11) nhw sau (tranh dé khéng khi di qua cét SPE trwéc budc riva
gidi cudi cling vi didu ndy c6 thé din dén két qua phép do mAu tring cao hon):

— cho di qua ¢4t 3 Ian, m&i 13n diing 400 i dung dich rira cho SPE (5.2.12);
— cho di qua cdt 3 1an, mdi 1an dung 400 pl nwée khik ion.

Sau d6 tién hanh cac budc sau, dé dung dich ty chay, néu cé thé hodc didu chinh téc do dong riva gidi
t6i da 2 ml/min, ting nhe &p suat:

- ding 400 pl dung dich x( ly enzym (7.1.5 hodc 7.1.6);

~ riva 2 1an, méi 1an 1 000 pl dung dich natri chioride (c = 1 mol/L) (5.2.13);

— rlra 4 1&n, mdi 1an 1 000 pl nuée khix ion;

- riva gidi fructan vao éng ly tam 2 ml béing 4 Ian, mdi lan 400 pl dung dich rira gidi diing cho SPE (5.2.14);

~ tang nhe ap suét dé loai bd tat ca dung dich ra khdi cit;

tron ky dich rira gidi thu duoc tir cot SPE.
7.1.8 Thiy phén fructan

Chuyén 700 pl dich rira gidi tir cot SPE (xem 7.1.7) vao 6ng ly tam 1,5 ml (danh dau “MAu th”). Thém
200 pl dém natri acetat (5.2.3) va 100 pl hdn hop fructanase (5.2.11). Chuyén 700 pl dich rlra gidi (xem
7.1.7) vao bng ly tam thr hai (@anh dAu “MAu tring”) va thém 300 pl dém natri acetat (5.2.3). Déi véi tat
ca cac 6ng, tron ki va & 4m & 40 °C trong 40 min dén 45 min.
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Chi can ding mAu tring cho mét s& nén mau va c¢6 thé b qua néu trong phong thir nghiém d4 thiét 1ap

phép do mau trdng cho thay cé tac dong khong dang ké dén két qua clia mau do.

Sau khi ngudi, ly tam & 10 000g trong 5 min. Sau @6 chuyén 700 pl phan dich ndi phia trén vao lo nhd
thich hop véi b 14y mau ty dong cla thiét bj.

7.2 Diéu kién séc ky sir dung cot A (6.13.1)
Néu st dung cét B (6.13.2) (hoic twong dwong), thi bé qua diéu nay va tién hanh theo 7.3.

Hé théng HPAEC-PAD dugc trang bj cot A (6.13.1) hodic twong dwong. Cot dwgc gitr & 30 °C va thé tich
bom la 25 pl. Dung dich natri hydroxide (c = 0,300 mol/L) dwec thém vao sau cét (trwde detector PAD)
& tbc o déng 0,2 mi/min, st dung miéng chit T va cudn phan (ng 125 u! (hoic tvong dwong). Fructose
va glucose dwoc tach ra bang cach st dung gradient mé ta trong Bang 3. Carbohydrat dwec phat hién
bsng may do dong xung, st dung dién circ lam viéc bang vang, dién circ chudn phi hop va dang buéc
séng thich hop d& phat hién carbohydrat. Vi du vé& dang bwéc séng thich hep néu trong Bang 4. Céc
dang buwéc séng khac co thé duoc ap dung thy thude vao cac yéu cAu clia thiét bi, do cé sw khac nhau

gitra cac nha san xuét.

16

Béng 3 — Gradient HPAEC-PAD cho ¢6t A (6.13.1) hodc twong dwong

Thoigian | Lwulwong \ o:f 8 0600 %B %C
min mi/min c(Na mgl e nwéc | c(NaOH) = 0,030 moliL
0,0 0,5 0 80 20
17,0 0,5 0 80 20
17,1 0,5 100 0 0
27,0 0,5 100 0 0
271 0,5 0 80 20
33,0 0,5 0 80 20

Bang 4 - Vi du vé dang séng PAD dé phat hién carbohydrat
Thcris gian Dlg\l; ap Viing thu
0,00 +0,10 Tt
0,20 +0,10 M&
0,40 +0,10 Tét
0,41 -2,00 Tt
0,42 -2,00 Tét
0,43 +0,60 Tat
0,44 -0,10 Tét
0,50 -0,10 Tét
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7.3 Cac diéu kién sic ky sir dung cot B (6.13.2)
Néu si¥ dung ¢t A (6.13.1) (hodc twong dwong), thi bd qua diéu nay.

Hé théng HPAEC-PAD dugc trang bi cot B (6.13.2) hodc twong duong, méc ndi tiép. Cot duoc gitr &
20 °C va thé tich bom 1a 20 pl. Dung dich natri hydroxide (c = 0,300 mol/L) duwoc thém vao sau cét {trwéc
detector PAD) & téc d6 dong 0,13 ml/min, st dung miéng chi T va cudn phan (rng 125 pl (hodc trrong
dwong). Fructose va glucose dwgc tach ra bang cach st dung gradient mé ta trong Bang 5. Carbohydrat
dwoc phat hién bang may do dong xung, st dung dién cye 1am viéc bang vang, dién cye chuén phi hop
va dang budc séng thich hop d& phét hién carbohydrat: Vi du vé dang bwéc séng thich hop néu trang
Bang 4. Cac dang budc song khac co thé dugc ap dung tly thudc vao cac yéu cau cla thiét b, do co
su khac nhau gilra cac nha san xuét.

Bang 5 — Gradient HPAEC-PAD cho cét B (6.13.2) hodc trong dwong

Théi gian Lwu leong % A %B %C
min mi/min ¢(NaOH) = 0,200 mol/L nwoc ¢(NaOH) = 1 mol/L
0,0 0,25 7,5 92,5 0,0
13,0 0,25 7,5 92,5 0,0
14,1 0,25 25,0 75,0 0,0
20,0 0,25 25,0 75,0 0,0
21,0 0,25 40,0 30,0 30,0
28,0 0,25 40,0 30,0 30,0
30,0 0,25 40,0 60,0 0,0
31,0 0,25 7,5 92,5 0,0
43,0 0,25 7,5 92,5 0,0

7.4 Phép thir sy phit hop ciia hé théng

Pé hé théng sic ky can béng trong it nhat 1 h & cac didu kién ban dau. Dam bao ap suét hé théng va
dwéng nén &n dinh va khong c6 rd . Bat dAu loat bom mau, 1an lwgt bom nwéc khir ion (dé kiém tra
dwong nén), sau d6 bom it nhat ba 1an dung dich chudn |am viéc va kiém tra dd 6n dinh clia thoi gian
Iwu pic va dd dap (rng. PO lech chuln twong ddi (RSD, %) clia thai gian lwu phai < 1 % va RSD (%) cla
dién tich pic phai s 3 %. Néu khang dat duoc cac tiéu chi nay thi can tiép tuc can bang hé théng. Kiém
tra sw phan tach bang cach so sanh véi phép phan tich cé sdn trwée d6. Vi du vé séc ky dd va duong
chuén phi hgp néu trong Phu luc A.

7.5 Hiéu chuédn

Nén st dung phép hiéu chuin theo nhém, bom 3 chét chun sau d6 bom 10 mau tiép theo 3 chét chuén
v.v...Vi du, bom chét chun & mirc 1, 3 va 5, sau d6 bom 10 mAu, tiép theo bom chét chuan & mure 2,
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4 va 6, sau d6 bom 10 mAu, tiép theo bom chat chuan 1, 3, 5, v.v. . . Ddi véi mi chat phan tich (glucose
va fructose), st dung phan mém cua thiét bi dé& dwng dudng chuln sau diém clia [d dap (ng clia thiét
bj di v&i chét phan tich (dién tich)/dd dap (ng clia thiét bj déi véi chét ndi chudn chudn (dién tich)] so
v&i ndng @6 clia chét phan tich trong chét chuan. Dyng dwdng cong bac hai khép vai di iéu ma khdng
bat budc phai di qua diém zero. Sir dung dwdng hiéu chudn dé tinh ndng dd glucose va fructose trong
dung dich B. Déi v&i phép do miu tréng, bd qua moi tin hiéu néu ching nhd hon 10 1an ty 18 tin hiéu
trén nhiéu.

8 Tinh két qua

Tinh phan khéi lwong clia glucose gidi phong ra khdi fructan, we, biéu thj bing g/100 g RTF hodc san
pham da hoan nguyén (mau chudn bj theo 7.1.2) hodc s3n phdm dang bdt (mau chuan bj theo 7.1.3), st
dung Cdng thirc (1):

Vv,
We= Py, xDxm—‘:x0,0om 4]

Trong d6:
pee 12 ndng @6 khéi lugng clia glucose trong dung dich B, tinh bang microgam trén mililit (ug/mi);
D la hé sb pha loang gitra dung dich A va dung dich B (tir Bang 2);
Va 14 tdng thé tich clia dung dich A, tinh béng mililit (ml);
ma 14 khéi lvong ctia mAu da can d& chuén bj dung dich A, tinh bing gam (g);

0,000 1 14 hé sb chuyén ddi ndng dd khéi lrgng chét phan tich trong dung dich [tinh bing microgam
trén millit (ug/mi)] thanh phan khéi leong chét phan tich trong mau [tinh bing gam trén 100 g (g/100g))].

Tinh phan khéi lwgng clia fructose gidi phong ra khai fructan, we, trong g/100 g RTF ho#c sén pham da
hoan nguyén (chun bj m3u theo 7.1.2) hodc san phim dang bt (chuln bj theo 7.1.3), st dung Céng
thire (2):

We=P,, xDx«-:ILx 0,0001 (2)

A
Trong d6:
pre 12 ndng dd khdi lwong clia fructose trong dung dich B, tinh bang microgam trén mililit (pg/ml);

D la hé sb pha loang gitra dung dich A va dung dich B (tlr Bang 2);
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Va latdng thé tich clia dung dich A, tinh bang mililit (ml);
ma 12 khdi lvgng clia mAu da can dé chuan bj dung dich A, tinh bang gam (g);

0,000 1 1a hé sé chuyén ddi nbng d6 khdi lwgng chét phan tich trong dung dich [tinh bing microgam
trén mililit (ug/ml)] thanh phan khéi lwong chét phan tich trong mau [tinh béng gam trén 100 g (g/100g)].

Tinh phan khéi lwgng ciia tdng fructan trong méu, war, tinh bang g/100 g clia RTF hodc san phdm da
hoan nguyén (chuan bj miu theo 7.1.2) hodc sin phadm dang bét (chuén b theo 7.1.3), st dung Céng
thire (3):

Wap = We x0,9) +Wg @)

Trong dé:
we | phan khdi lvgng clia fructose gidi phong ra khdi fructan, tinh bang g/100 g;
0,9 14 hé sb hiéu chinh ddi v&i s hap thu nudc trong qua trinh thily phan fructan;
we |a phan khéi lvong clia glucose gidi phéng ra khdi fructan, tinh bang /100 g.

Néu can hiéu chinh mau tréng, diéu chinh Cong thirc (1) va Cang thirc (2) theo Cang thirc (4) va Cong
thirc (5):

VA 4

Wg= (p -p )XDX-—-—-)<0,0001 ( )
We=(p_ —-p xDx—v"‘ x 0,0001 5
F ( FB Ftl) m ' ( )

Trong dé:
poo 12 ndng do khéi long clia glucose trong dung dich mAu tréing B, tinh bing microgam trén miililit (ug/ml);
pro 1andng do khdi luvgng clia frutose trong dung dich mau trang B, tinh bang microgam trén mililit (ug/ml).

Déi v&i cac mAu yéu cau két qua tinh bang g/100 g san ph&m ban dAu (dang bt hodc dang cé dic) da
hoan nguyén nhu mé ta trong 7.1.1, can diéu chinh Cong thire (1), (2), (4) va (5) theo Cong thirc (), (7),
(8) va (9):

v, m +V :
Wg= pGBxDxm—ixRTRRxO,OOM (6)
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m_+V
We=p xva—‘“x R_R « 0,0001 (7
FB mA mR
- VA mR+vR
W= (pGB - pso) x D x m—A xm—R x 0,0001 (8)
W= ( D Va , TtV 0,0001 9
F= PFB—pFO)X x'*n;:x m, x U, (9)

Trong do:
mg 1 khéi lwgng clia mau da can dé chuan bj hoan nguyén (vi du: 25 g), tinh bang gam (g);

Va 12 khéi luong clia nudc a3 can d& chuan bj hoan nguyén (vi dy: 200 g), tinh bang gam (g).

9 Bao cao két qua

Bao cao cac két qua tinh bing g/100 g san phdm (dang udng lién, dang da hoan nguyén, dang Idng cd
d4c hodc dang bét), dén ba chir s c6 nghfa.

10 D6 chum
10.1 Yéu ciu chung

Chi tiét clia phép thl¥ lién phong thir nghiém vé dd chum clia phuong phap dwoc néu trong Phy luc B.
Céc gia trj thu dwoc tlr phép thir lién phong thir nghiém cé thé khong ap dung cho cac dai ndng @4 phan
tich va/hodc nén mAu khac véi dai ndng d9 va nén mau trong Phuy luc B.

10.2 D3 I3p fai

Chénh léch tuyét déi gitra hai két qua thir nghiém don 18, thu dworc trén vat liéu thir giéng hét nhau, do
cling mot ngudi thire hién, st dung cing thiét bj, trong mét khodng thei gian ngén, khang duwoc qua 5 %
cac trwdng hop virot qua 12,3 % gidihan ldp lai .

Cac gia trj la:

%=0204g/100g r=0,0216g/100g NISTSRM 1869

¥=1,28g/100g r=0275g/100g  San pham dinh duwéng ubng lién danh cho ngui 16n (1)
% =2,679/00g r=0276g/100g  Séan phdm dinh dwdng udng lién danh cho ngudi Iém (2)

% =0,3009/100g r =0,0190g/100g Thirc an cdng thirc uéng lign danh cho tré so sinh
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X =0,2759/100g r =0,0293g/100g Thirc an cong thirc dang bdt danh cho tré nho
X =0,2099/100g r =0,0249¢/100g Thirc &n cdng thirc dang bot tir stra danh cho tré &n dam

% =0,0308g/00g r =0,00310g/100g Thirc an cdng thirc dang bdt cé ngudn géc tr FOS/GOS

danh cho tré so sinh
X =0,2649/100g r =0,0389g/100g Thirc an cong thirc dang bét tir sra danh cho tré so sinh
10.3 Do tailap

Chénh léch tuyét déi gitra hai két qua thie nghiém don 18, thu duwoc trén vat liéu thi gidng hét nhau, dwoc
béo cao bdi hai phong thlr nghiém khac nhau, khdng qua 5 % cac tredng hop vwet qua 30,7 % gidi han
tailap R.

% =0,2049/100g R =0,0337g/100g NIST SRM 1869

¥=1,289g100g R =0461g/100g San pham dinh dwdng ubng lién danh cho ngui lén (1)
¥ =2679/100g R =0,786g/100g  San pham dinh dw&ng uéng lién danh cho ngudi Ién (2)
¥ =0,300g9/100g R =0,127g/100g  Thirc &n cong thirc udng lién danh cho tré so sinh

X =0,2759/100g R =0,0644g/100g Thirc an cong thirc dang bot danh cho tré nho

X =0,209g/100g R =0,0582g/100g Thirc &n cong thirc dang bot tir sira danh cho tré &n dam

% =0,0308g/100g R =0,0101g/100g Thic an coéng thirc sinh dang bdt coé ngudn gdc tir
FOS/GOS danh cho tré so

X =0,2649/100g R =0,108g/100g  Thirc an cong thirc dang bdt tir sira danh cho tré so sinh

11 Béo céo thir nghiém

B3o céo thir nghiém phai bao gdm cac thang tin sau:

a) moi thdng tin cin thiét cho viéc nhan biét d3y @0 vé méu thi (loai mau, ngudn géc va ky hiéu mau);
b) vién dan tiéu chuén nay;

c) di liéu va loai quy trinh ldy mau (néu biét);

d) ngay nhan may;
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e) ngay thir nghiém;
f) cac két qua thlr nghiém va don vj biéu thj két qua;

) moi didu kién thao tac khdng quy dinh trong tiéu chudn nay hodc dwoc xem 14 tly chon cé thé anh
hwéng dén két qua.
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Phuluc A

(Quy dinh)

Vi du vé sic ky do va dworng chuan

300
250- f: 2
200-
150 3
100 1

50-

i t—

a) Dung dich chudn mirc 4
(fructose: 600 pg/ml, glucose:150 pg/mi)

CHU DAN:
X thei gian, min
Y nC

1 glucose

300 -

250 1

200 1 2

150

100 -
50

B L B S B A AL B e e e
0 25 5 75 10 125 15 17519 X
b) Thirc &n cong thirc danh cho tré nho

(FOS = 0,275 g/100 g)

2 fructose

3 chitobiose

Hinh A.1 — Vi du séc ky d6 trén dung dich chuin va san phim thu dwoc bing cét
CarboPac PA20 va cac diéu kién
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110
100 -

B7,5 - 2
75
62,5 -
50
37,51 1

25 3
12,51

_0'5""I"IfllY"l"‘flf"l[
0 5 10 15 20

a) Dung djch chudn mivc 4

(fructose: 600 pug/ml, glucose: 150 pg/mi)

CHU DAN:
X thei gian, min
Y nC

1 glucose

25 X

110
100

87,51
75

62,5 - 2

50 A
] 1
3751 3

25

12,5

0

-0,5
0

2 fructose

L e e e

5 10 15 20

T

25 X
b) Thire dn cdng thirc danh cho tré nhé
(FOS = 0,275 g/100 g)

3 chitobiose

Hinh A.2 - Vi du séc ky dé trén dung djch chudn va san phdm thu dwoc bing c6t CarboPac PA1
va cac diéu kién

2501
2001
150
100+

a3

n.""I.""_l'_"lql,"l'_'l-l'!'li""l_ -
0 50 100 150 200 250 300X

a) Glucose

CHU DAN

X lwgng, pg/ml

Y dién tich, lién quan dén chét ndi chudn
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5501
5004
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Hinh A.3 - Vi dy vé dwing chuin thu dwoc véi cdt CarboPac PA20 cé bd sung sau cét
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CHU DAN:
X lwegng, pg/mi

Y dién tich, lién quan dén chét ndi chuan

Hinh A.4 - Vi du vé dwng chudn thu dwoc véi cot CarboPac PA20
va cac didu kién, khong bd sung sau cét lam giam dai dinh lweng
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Phu luc B

(Tham khao)

D liéu vé d6 chum

D liéu néu trong Bang B.1 thu dugc tir nghién ctru lién phong tht nghiém quéc té @ duoc cong ty
Société des produits Nestlé t6 chirc nam 2018 phu hgp véi TCVN 6910-2 (1ISO 5725-2) Bl va Théa thuén
hai hoa AOAC-IUPAC déi véi cac quy trinh nghién ciru cong tac dé xac nhan gia trj st dung clia céac dic

tinh clia phwong phép phan tich i,

Bang B.1 - Di¥ liéu d6 chum déi véi fructan

Miu 1 2 3 4 5 3 7 8

Nam thir nghiém lién phong | 2018 | 2018 | 2018 | 2018 | 2018 | 2018 | 2018 | 2018
S6 phong thir nghiém con lai
kel ki 11 12 | 12 12 12 12 10 12
86 ngoai 1& (phong thir
nghiem) 1 0 0 0 0 0 2 0
S6 két qua dugc chap nhan | 22 24 | 24 24 24 2% 20 24
Gi4 tr| trung binh, X, g/100g | 0,204 | 128 | 267 | 0300 | 0275 | 0209 | 00308 | 0,264
gﬂ O:f’gh chudn I#p lai s | o 00773 | 0,008 2| 0,0087 | 0,006 79| 0,0105 | 0,008 89 [0,001 11| 00138
gﬁo'g";“ chudn tai 18p SR, | 0120 [0,1646]0,2807| 0,0453 | 0,0230 | 0,0208 |0,00361| 0,0386
. sdbiénthien @plai, Cur | 578 | 765 | 370 | 227 | 380 | 425 | 360 | 526
s biénthién téilap, Cir. | 500 | 128 | 105 | 151 | 835 | 994 | 117 | 146
Gidi han 3p lai, r, [r= 28X | o 0>46 | 0275| 0276 | 0,0190| 0,0293| 0,0249] 0,00310] 0,0389
s, /100 g
Gioi han tai 1ap, R, [R= 2,8 x
Lol 00337 0461| 0786 | 0127 | 0,0844| 0,0582| 0,0101| 0,108
Do thu hdi, % 96,2 - - - - - - -
Gia tr] HorRat 116 | 333 | 305 | 315 | 172 | 196 | 174 | 299
CHU DAN:

1 NIST SRM 1869

2 San phdm dinh dudng udng lién danh cho ngudi Ién (1)

3 San phdm dinh dwdng udng lién danh cho ngudi I6n (2)

4 Thircan cong thirc ubng lidn danh cho tré so sinh

5  Thirc 3n cdng thike dang bt danh cho tré nho

6  Thirc &n cdng thirc dang bot tir sia danh cho tré &n ddm

7  Thirc &n cdng thirc danh cho 1ré so sinh dang bt c6 nguén géc tir FOS/GOS

8  Thirc an cdng thirc dang bét tir stra
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Phuluc C
(Tham khao)

Kiém tra hon hop enzym thir nghiém

cla sucrase, f-amylase, pullulanase va maltase

P& kiém tra hiéu nang va tinh phi hop clla hdn hep enzym sucrase, thi? nghiém cac lwgng béng nhau
(100 pl) duriy dich sucrase (0,75 mg/ml) va dung dich thanh phan fructooligosacarid (FOS) (0,75 mgfinl)
dwoc tron va x 1y bang hdn hgp enzym sucrase (200 pl). Nwée dwge thém vao (100 pl) va hén hep nay
dugc U & 40 °C trong 90 min (hodic cac didu kién lién quan dé th&r nghiém). Sau khi ly tam (5 min &
10 000g), chuyén phan |dng ndi phia trén (100 ul) vao l¢ nhé phii hop véi thiét bj ldy mAu ty ddng, pha
loding béng nwdc (400 pl) va tron. Dung dich ndy dugc bom Ién thiét b HPAEC-PAD st dung séc ky da
cai @3t néu trong Bang C.1 va gradient néu trong Béng C.2. M4u sac dd thu droc dwgc so sanh véi mot
mau thu dwoc tir cling dung dich (sucrase/FOS) khong x Iy bang hén hgp enzym (200 pl nwde thay
cho hén hop enzym).

R4t can thuc hién thir nghiém nay véi thanh phan FOS c6 DP thép (trung binh tir 3 dén 5) dwoc tao
thanh bang cach thly phan mét phan inulin, ching thwéng rat nhay véi cac hoat @6 hodc tap chat
clia sucrase.

Bang C.1 — Cac didu kién sic ky

Pha ddng A 300 mmol NaOH/L

Pha dgng B Nuwdc dwec tinh sach co dién tré > 18 MQ

Pha dong C NaOAc 500 mmoIr‘L + NaOH 150 mmol/L

Téc @6 dong 1,0 ml/min

Cot CarbPac PA1, 250 mm x 4 mm, 10 um (ThermoFisher Scientific
hoac twong dwong)?

Nhiét d§ 1o 30°C

Thé tich bom 25 i

Théng sé detector Dang bwdc song PAD néu trong Bang 4, dién cyc lam viéc bing
vang, va dién cuwrc so sanh Ag/AgCl hodc twong dwong

3 Pay 1a vi dy vé san pham thich hep cé ban s3n, Théng tin dwa ra tao thun tién cho ngwdi s dung tiéu chudn va khéng
4n dinh phai si¥ dyng ching. C6 thé sir dung cc san phdm twong ty néu cho céc két qua twong dwong.
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Bang C.2 - Gradient rtra gidi

Thoi gian Téc do dong NaOH 300 mmol/L Nwére NaOAc 500 mmol/L
min mi/min % A %8B | *NaOH 150 mmollL
%C
0,0 1,0 30,0 60,0 10,0
15,0 1,0 30,0 41,0 29,0
40,0 1,0 16,6 22,7 60,7
40,1 1,0 0,0 0,0 100,0
45,0 1,0 0,0 0,0 100,0
451 - 1,0 100,0 0,0 0,0
50,0 1,0 100,0 0,0 0,0
50,1 1,0 30,0 0,0 10,0
60,0 1,0 30,0 60,0 10,0

Trong Hinh C.1, duéng dam la séc ky clia dung dich sucrase/FOS chwa x( ly. Duong khong dam 13
dung dich sucrase/FOS da xi Iy bang hn hgp enzym sucrase hoat ddng nhu du kién trong cac didu
kién nghién ctru. Sucrase dwoc thiy phan hoan toan trong d6 co it su thay di mau thanh phin FOS.

Y4
150
140 1
120;
100-6 B
ao-i
60%
40 3 { s
20 1 2 ’ h
=5 : - T r r T - T - T T T T . - r T .
0 5 10 16 X
CHU DAN:
X théi gian, min 3 1,1-kestotetraose
Y nC 4 inulotriose
1 sucrase 5 1,1,1-kestopentaose
2 1-kestose

Hinh C.1 - Vi dy vé sic ky db 1
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Trong Hinh C.2, dwong dam la sac ky clia dung dich sucrase/FOS dugc x@ Iy bing hdn hop enzym
sucrase hoat dong nhw duw kién trong cac diéu kién nghién ctu. Brdng khong dam la dung dich
sucrase/FOS dugc x( ly bang hdn hop enzym sucrase khéng hoat dong nhw dy kién trong céc didu kién
nghién clru. Sucrase dugc thlly phan hoan toan nhwng mau thanh phan FOS da bj thay dbi dang ké
chi*ng té enzym ciing d4 thiy phan thanh phan fructan trong céc diéu kién dwoc st dung.

Y}
150
140 4
120
moé
80
60-:
40%
20-2
-5 - - — - p— -
0 5 10 16 X
CHU DAN:
X thai gian, min 3 1,1-kestotetraose
Y nC 4 inulotriose
1 glucoselfructose 5 1,1,1-kestopentacse
2 1-kestose

Hinh C.2 - Vi du vé sic ky d6 2
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