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L&i néi ddu

TCVN 9662:2013 hoan toan twong dwong véi 1ISO 18329:2004;

TCWVN 9662:2013 do Ban ky thuét tiéu chuén quéc gia TCVN/TC/F12
Sira va san pham sira bién soan, Tong cuc Tiéu chuan Do Lwong
Chat lwong tham dinh, Bé Khoa hoc va Céng nghé céng bé.
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Sira va san phém sira - Xac dinh ham lwong furosin -
Phwong phap sac ky Iéng hiéu nang cao pha dao cap ion

Milk and milk products — Determination of furosine content — lon-pair reverse-phase

high-performance liquid chromatography method

1 Pham vi ap dung

Tiéu chuén nay quy dinh phuwong phéap dinh lwgng furosin (e-furoylmethyl-lysine) trong sira va cac san
pham stra. Phuwong phap nay cé thé ap dung cho sira nguyén liéu hodc sira da x( ly nhiét va phomat.
2 Tai ligu vién dan

Tai liéu vién dan sau rét cin thiét cho viéc ap dung tiéu chudn nay. D6i véi cac tai ligu vién dan ghi
nam cdng bé thi ap dung phién ban dugc néu. Béi véi cac tai liéu vién din khdng ghi ndm cdng b thi
ap dung phién ban méi nhét, bao gdm ¢ cac sira ddi, bd sung (néu co).

TCVN 8099-1 (ISO 8968-1), Sita — X4c dinh ham lugng nito — Phan 1: Phuong phép Kjeldahl.

3 Thuéat ngir va djnh nghia
Trong tiéu chuén nay ap dung thuét ngl va dinh nghia sau:

31
Ham lwogng furosin (furosine content)
Phén khéi lwgng clia chat xac dinh dwec bing quy trinh quy dinh trong tiéu chuén nay.

CHU THICH: Ham lwgng furosin dugc bidu thj bng miligam trén 100 g protein.

4 Nguyén tac

San pham &n dinh dau tién tao ra tir “Phan (rng Maillard” (MR) trong sra va phomat la ¢-lactulosyl-lysine,
dwoc chuyén ddi tizng phan qua viéc thiy phan dm axit thanh furosin, viéc xac dinh ham lwvong furosin
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nay cho phép danh gia mirc d6 cla phan (ng Maillard & giai doan dau. Mlrc 46 clia phan (rng Maillard
¢ lién quan dén kiéu loai va cwéng @6 x Iy nhiét @ dung cho nguyén ligu thd va trong qua trinh ché
bién. Phép xac dinh furosin duwgc thye hign bing phrong phép séc ky 18ng hiéu nang cao c3p ion pha
dao (IP-RP HPLC) voéi detector UV & bwéc séng 280 nm. Viéc dinh lrgng furosin thu dwec béng cach
dbi chiéu véi mau chun furosin.

5 Thudc thie

Chi sz dung thuc thr loai phan tich va nuéc cit hodc nwdc da loai khoang hodic nwéc cb db tinh
khiét twong duong, trl khi c6 quy dinh khéc.

5.1 Axit clohydric (HCI), dam déac, 37 % khdi lwong.

5.2 Dung dich axit clohydric |, ¢(HCI) = 10,6 molll.

Trén 8 thé tich axit clohydric (5.1) véi 1 thé tich nwéc @& thu duoc dung dich axit clohydric 1.
5.3 Dung dich axit clohydric I, ¢(HCI) = 8,0 mol/l.

Trén 2 thé tich axit clohydric (5.1) vé&i 1.thé tich nwréc dé thu dwoc dung dich axit clohydric |1,
5.4 Dung djch axit clohydric lll, ¢(HCI) = 3,0 mol/l.

Trén 1 thé tich axit clohydric (5.1) voi 3 thé tich nuwéc @é thu dwoc dung djch axit clohydric lll.
5.5 Metanol (CH,0H).

5.6 Dung méi rira gidi duing cho séc ky 1dng hig¢u ning cao (HPLC)

Chuén bj cac dung méi rira gidi ding cho HPLC béng cach str dung thubc thir diing cho HPLC.
5.6.1 Nwdec, loai dung cho HPLC.

5.6.2 Axit axetic loang (CH;CO,H)

Pha 4 ml axit axetic bang véi nwée dén 1000 ml.

5.6.3 Dung dich kali clorua, ¢(KCl) = 3 g/l

Hoa tan 3 g kali clorua vao 1000 ml axit axetic loang (5.6.2).

5.7 Furosin, (vi du Neosystem" hoc twong duong).

" Furosin dwgc cung cép bdi Neosytem, Rue de Bologne 7. 67100 Strasbourg, Php. Vi dy nay |2 san phdm c6 ban sin.
Théng tin ndy dua ra tao thudn tign cho ngudi st dung tidu chudn va khéng &n dinh phai st dyng chang.
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5.8 Dung dich chuan furosin, cfe-N-(2-furoylmethyl)-L-lysine] = 1 nmol/ml (xap xi).

Hoa tan 15 mg furosin (5.7) vao 25 ml dung dich axit clohydric Il (5.4) va trén. Pha 5 ml dung dijch nay
véi dung dich axit clohydric Il (5.4) @n 100 ml. Trén lai dé thu dwoc dung dich pha loang 1. Pha 1 mi
dung dich pha loang 1 véi dung dich axit clohydric IIl (5.4) dén 100 ml @& thu dwgc dung dich chun
furosin ndng @ khodng 1 nmol/m! furosin.

Tinh néng @6 chinh xac cla furosin trong dung dich chudn furosin cudi clng can cr vao ham lugng
thye dugc cong bd cho san phdm thwong mai do.

Khi dwoc bdo quan & nhiét dd - 20 °C, dung dich chuén furosin ndy c6 thé bén trong 24 thang.

5.9 Nito, loai tinh khiét dung cho sic ky khi.

6 Thiét bi, dung cu
St dung cac thiét bj, dung cy théng thwdng clia phdng thir nghiém va cy thé cac thiét bi, dung cu sau:
6.1 Cot C18, hodc cot mini (500 mg) dung dé chiét pha rén.

6.2 Thiét bj HPLC, dwoc trang bj hé théng bom gradient, bom khéng 1am ti kim loai v&i vong bom cd
dung tich tir 20 pl dén 50 pi va 16 cot didu nhiét.

6.3 Detetor UV, cé kha ning hoat ddng & bwéc séng 280 nm véi AUFS (don vi hdp thy trén toan
thang do) téi thiéu thdp hon hoac béng 0,010.

Trong cac diéu kién sic ky nay va véi lugng bom 10 pmol furosin, thi ty I1& tin hiéu/ nhi&u phai 16n
hon 10.

6.4 Cot “Furosin chuyén dyng”, dudng kinh 4,6 mm va dai 250 mm, ¢& hat 5 pm (vi du: Alitech?),
hodc cdt cé khd nang twong tw dé chia tach pic furosin khdi duwdng nén ma khéng bi anh hwdng bdi

céc pic khac.
6.5 May tich phan hodc phan mém xi ly di¥ liéu, cé kha ning do dworc dién tich pic.
6.6 Can phan tich, c6 kha nang can chinh xac dén 1 mg.

6.7 Tu sdy, c6 khad nang duy tri nhiét & 110 °C + 2 °C.

6.8 Lo nhd cé ndp van Pyrex” ho#c loai khac chiju nhiét cé nép day kin.

2 ot "Furosin chuyén dyng” dugc cung cdp bdi Alltech-Europe. Laarne, Birc.
¥ Pyrex |a vi dy v& sdn phdm cé ban s3n. Thang tin nay dua ra tgo thudn tién cho ngudi si dung tiéu chulin va khong an
dinh phai s dung ching.
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6.9 Gidy loc, 4o xbp trung binh.
6.10 Xyranh thly tinh, dung tich 10 ml.

6.11 Thiét bj Kjeldahl, phi hop v&i TCVN 8099-1 (ISO 8968-1).

7 Lay mau

M3u glvi d&n phong thtr nghiém phai diing 1a m3u dai dién. M3u khéng bj hw hdng ho#c khéng bj thay
adi trong suét qua trinh van chuyén hodc bio quan.

Viéc lay mau khéng quy dinh trong fiéu chuén nay. Nén Iy mau theo TCVN 6400 (ISO 707).

8 Chuén bi miu thir
8.1 Siva

Dung pipet 4y 2 ml mAu thir cho vao lo nhd c6 nép van Pyrex (6.8). Thém 6 ml dung dich axit clohydric |
(5.2) va tron.

8.2 Phomat

Can phan miu thir twong (ng cb chira tir 40 mg dén 50 mg protein cho vao lp nhé ¢6 nép vin (6.8).
Thém 8 ml dung dijch axit clohydric il (5.3) va trén.

8.3 Thuy phan

8.3.1 Théi khi nito (5.9) qua phdn miu thir da duoc chun bj trong lo nhd cé ndp van (8.1 hoéc 8.2)
trong thi gian khoang 2 min. D4y chit ndp lo va sy 23 h trong ti séy (6.7) & nhiét d$ 110 °C. Lac nhe
lo sau gi¢ séy dau tién.

8.3.2 Lam ngudi va lgc dich thiy phan thu dwgc (8.3.1) qua gidy loc (6.9).
Cé thé bao quan dich thily phan da loc trong 12 thang & nhiét d§ — 20 °C, néu can.
8.4 Xac dinh ham lwgng protein

Xac dinh ham lwgng nite' trong 2 ml dich thiy phan da loc (8.3.2) bing phwong phap Kjeldahl trong
TCVN 8099-1 (ISO 8968 -1). Tinh ham Iwgng protein bang cach nhan ham lueng nito véi 6,38.
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9 Cach tién hanh
9.1 Chiét pha rin (SPE) cta dich thiy phan da loc

9.1.1 Lép cot C18 (6.1) vao xyranh thly tinh (6.10). DAu tién lam wét cdt bang 5 ml metanol (5.5) sau
d6 1a 10 ml nwéc cat. Khong dé kho cét.

9.1.2 Lay gin 0,5 ml djch thiy phan da loc (8.3.2) cho vao xyranh. Bom tir tir dich nay vao cét, loai
bé phan dich thira. Tranh tao ra bt khi.

9.1.3 Dung pipet ldy 3 ml dung dich axit clohydric Il (5.4) cho vao xyranh. Ri¥a gidi tlr tir cho @én khi
¢t khé hoan toan, khi d6 thu lay phan dich rira gidi khéng mau.

Khi dwoc bdo quan & — 20 °C, dich thily phan da tinh sach c6 thé bén dwoc 1 tudn.

9.2 Xac dinh bing HPLC

9.2.1 Diéu kién chay sic ky

9.2.1.1 Dung mdi rira giai

Dung dung dich axit axetic (5.6.2) lam dung mdi riva gidi A va dung dich kali clorua (5.6.3) lam dung
mai rira giai B.

9.2.1.2 Gradient rira giai

Gradient rira giai dwgc néu trong Bang 1.

Bang 1 - Gradient rira giai

Thoi gian Dung mbi A* Dung méi B*

min % %

0 100 0
12,5 100 0
19,5 50 50
22,0 50 50
24,0 100 0
32,0 100 0

® C6thé sir dung gradient rira gidi tvong ty phi hop véi quy dinh cla cot.
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9.2.1.3 Tébc dd dong

Cai dat tbc d6 dong clia dung mai rira gidi & 1,2 mi/min.
9.21.4 Nhiét 4o cot

Nhiét dé cla cot phai dwoc duy tri khéng ddi trong dai tir 30 °C dén 35 °C dbi véi cét “Furosin chuyén
dung", hoéc theo loai ¢t dugc st dung.

9.2.1.5 Can bing

Can bang hé thdng sic ky biing cach rira cdt trong vai phit bang hdn hop dung méi A va B theo ty 1&
50:50 va téc dd dong 1,2 mi/min. Sau d6 cai d3t lai didu kién ban dau (9.2.1.2) cho dén khi thu dwoc
dwong nén én dinh.

9.2.1.6 Xac dinh

Thue hién chay mau tring bang cach bom khodng tir 20 pl @én 50 pl dung dich axit clohydric Ill (5.4)
nham kidm tra db tinh khiét ctia dung méi. Sau khi két thiic céng doan can béng, dd nhay clia detector
phai &n dinh & gia tri ban d4u.

Cho chay ca dich thily phan a3 tinh sach (9.1.3) va dung dich chudn furosin (5.8) trén hé théng sic ky
bing cach bom mbi dung dich khodng 20 pl dén 50 pl. Pic furosin phai hién ré trén dwong nén c6 thoi
gian lwu trong khoang tir 20 min dén 24 min.

Xac dinh dién tich pic furosin cla ca dich thly bhén @4 tinh sach (9.1.3) va dung dich chuén furosin
(5.8) bing phép tich phan dudng nén (xem céc vi du vé& séc ab HPLC trong Phuy luc A).

CHU THICH: Tin hiéu ciia furosin & budc séng 280 nm 64 dugre chimg minh I tuyén tinh trong dai bom tir 1 pmol dén 1000 pmol,
trong dai ndng dd nghién ctru tir 5 pmol @én 500 pmol. Do d6, khdng cin thye hién higu chudn nhidu didm.

10 Tinh va biéu thj két qua
10.1 Tinh két qua

Tinh ham lwgng furosin clia mau thlr, w, theo céng thirc sau:

Trong dé:
w |4 ham Iwgng furosin cia mau, tinh bang miligam trén 100 g protein;

A, 2 dién tich pic cUa furosin thu dwoc déi véi mau thir (9.2.1.6);

10



TCVN 9662:2013

¢ la lwgng furosin chinh xac trong thé tich dung dich chuan (5.8) da bom vao cét (khodng tir
20 pl dén 50 pl), tinh bing picomol.

A 14 dién tich pic furosin thu dwec déi véi dung dich chuén furosin (9.2.1.6);

V 14 thé tich da bom, tinh bang microlit, (V frong khodng t(r 20 pl dén 50 pl);

d 1ahé sé pha loang da dung @é chiét pha rén (d = 6);

F  la hé sé thu hdi clia chiét pha ran (F = 0,95);

M 1a khéi lwgng phan tlr cla furosin (M = 254);

m 1a khéi lugng clia ham lwgng protein trong 2 mi dich thiy phan (8.4), tinh bang miligam (mg).
10.2 Biéu thj két qua

Két qua dwoc biéu thj dén mot chir sé thap phan.

11 Do chum
11.1 Phép thir lién phong thir nghiém

Chi tiét vé& phép thi¥ lién phong thir nghiém vé d chym clia phrong phép nay duoc néu trong Phy luc B.
Céc gia trj thu duoc tir phép thir nghiém lién phong nay cé thé khdng ap dung dwoc cho céc dai néng
dd va cac chit nén khac véi cac dai ndng do va chét nén da néu.

11.2 D lap lai

Chénh léch tuyét dbi gitra cac két qua clia hai phép thir dgc Iap, riéng ré, thu dwoc khi sir dung cung
mét phwong phap, tién hanh trén vat ligu thir giéng hét nhau, trong cing mét phong thir nghiém, st
dung cling thiét bi, trong khodng thai gian ngén, khdng dwgc qua 5 % cac trwdng hop Ién hon 6 % gia
tri trung binh clia cac két qua.

11.3 Db tai lap

Chénh léch tuyét @éi gitra cac két qua clia hai phép thir riéng ré, thu dugc khi s& dyng cing mét
phwong phap, tién hanh trén vat liéu thir giéng hét nhau, thirc hién trong cac phong thi nghiém khac
nhau, do hai nguéi phan tich, sl dyng cac thiét bj khac nhau, khong duoc qua 5 % cac treong hop Ién
hon 15 % gia trj trung binh cla cac két qua.

11
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12 Bao cao thir nghiém

Bao céo thlr nghiém phai ghi rd:

a) moi théng tin can thiét v& nhan biét ddy da v& mau thir;
b) phwong phap l&y m&u da sl dung, néu biét;

c) phwong phap thir 3 st dung, vién dan tiéu chuan nay;

d) moi diéu kién thao tac khéng quy dinh trong tiéu chuén nay, hoic dwoc coi 1a tuy chon, clng véi
moi tinh hudng bét thwdng cé thé anh huwdng dén két qua.

e) két qua thir nghiém thu dwoc hodc néu dap (ng yéu chu vé db I3p lai thi ghi két qua cudi cling thu
duwrgrc.

12
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Phu luc A

(Tham khao)

Cac vi du vé sic d6 HPLC
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Hinh A.2 - M3u séc db HPLC ciia siva thanh tring dwong tinh vé&i peroxidase

(pic cua furosin 8 pmol)



Phu luc B

(Tham khao)

Két qua clia phép thiv lién phong thir nghiém
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Céc két qua thu dwoc da dwoce phan tich théng ké phu hop véi ISO 5725 @é cho di liéu vé d6 chym

néu trong Bang B.1.

Phép thir cdng tac quéc té dwgc the hién véi s tham gia clia 8 phong thir nghiém, sir dung mau thiv

clia sau loai stra. Phép thir lién phong thir nghiém nay do Nhém chuyén gia vé sira ciia Uy ban EU I

chirc.

Bang B.1 — Két qua thw lién phong thir nghiém

Stvathanh | Siathanh | Sivathanh | Sta thanh | S¥a tiét | Sba tigt

tringA | tringB | trung HT A [tring HT B gg;‘i S;ﬁ}g
gg legng phong thir nghiém tham 8 8 8 8 8 8
Gia tri trung binh ® 8,68 931 11,73 19,99 46,07 80,45
Do lech chuén I3p lai, s, 0,18 0,17 0,24 043 0,83 146
Gi6i han I3p lai, r(=2,8 5)° 0,51 0,48 0,66 1,21 2,33 408
D6 lech chudn tai lap, s’ 061 0,70 073 0,85 2,34 2,33
Gidi han tai lap, R (= 2,8 sg)° 1,72 195 2,05 2,39 6,55 6,52
* Cac gia trj dugc bidu thj bing miligam furosin trén 100 g protein.

9 |30 5725:1986, Precision of test methods - Determination of repeatability and reproducibility for a standard test method by
inter-laboratory test dung @& thu duoc div ligu vé 4 chym. Tiéu chudn nay da hiy va dugc thay bang bd tidu chudn ISO 5725

tgdm 6 phan) va d3 duoc chip nhan thanh b TCVN 6810 (ISO 5725).

15
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Thw muc tai liéu tham khao

[1] TCVN 6400 (ISO 707), Siza va sdn phdm sira - Huong din Iy méu

(2]

(3]

(4]

(5]

(6]
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TCVN 6910-1 (ISO 5725-1), D chinh xéac (06 dung va dé chum) cta phuong phép do va két qua do
— Phén 1: Nguyén téc va dinh nghia chung.

TCVN 6910-2 (ISO 5725-2), B chinh xéc (d dung va do chum) cla phuong phép do va két qua do
~ Phén 2: Phuong phép co ban xac dinh db 13p lai va do téi Iap clia phuong phép do tiéu chuén.
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RESMINI, P., PELLEGRINO, L, MAsOTTI, F., TIRELLI, A. and PRATI, F. Determinazione del latte in
polvere ricostituito nel latte crudo ed in quello pastorizzato, mediante HPLC della furosina. Sci.
Teen. Latt-Cas., 43, 1992, pp. 169-186

RESMINI, P., PELLEGRINO, L. and MASOTTI, F. Evaluation of the Maillard reaction extent for
quality control of low-heat treated dairy products. IDF Special Issue 9303, Protein and fat
globule modifications by heat-treatment, homogenisation and other technological means for high
quality dairy products, 1993, pp. 153-164.




	001.jpg
	003.jpg
	005.jpg
	006.jpg
	007.jpg
	008.jpg
	009.jpg
	010.jpg
	011.jpg
	012.jpg
	013.jpg
	014.jpg
	015.jpg
	016.jpg

