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L&i néi dau

TCVN 10023:2013 hoan toan twong duong ISO/TS 27105:2009;
TCVN 10023:2013 do Ban ky thudt tiéu chudn quéc gia
TCVN/TC/F12 Sira va sdn phdm sira bién soan, Téng cuc Tiéu

chudn Do ludng Chét lwgng thdm dinh, Bo Khoa hoc va Cong nghé
cdng bé.



TIEU CHUAN QUOC GIA TCVN 10023:2013

Sira va san pham siva — Xac dinh lysozym long tring trirng ga
bang sac ky 16ng hiéu ning cao

Milk and milk products — Determination of hen’s egg white lysozyme by HPLC

1 Pham vi ap dung

Tiéu chudn nay qui dinh phwong phap dinh lwgng lysozym léng triing trieng ga trong si*a va san
pham sira.

Phuwong phap nay thich hop & do cac mirc thdp lysozym I6ng trdng trixng ga v&i gidi han dinh lweng
la 5 mg/kg.

2 Thuéat ngir va dinh nghia
Trong tiéu chudn nay s dung céc thuét ngl va dinh nghia sau day:

21
Ham lwong lysozym ong trang trieng ga (hen’s egg white lysozyme content)
Phan khéi lwong cda chét dugc xac dinh bing quy trinh quy dinh trong tiéu chuén nay.

CHU THICH: Ham lugng lysozym long tring trizng ga dugc bidu thj bing miligam trén kilogam.

3 Nguyén tc

Cac whey protein bién tinh va casein tir sra va san phdm sira duoc két tha dang dién & pH 4,3
(phomat va cac san phim sira dang rén) hodc & pH 2,2 (sira va san pham sira dang I6ng). Lysozym
long tréng trirng ga @4 hoa tan trong axit sau d6 duoc xac dinh bang HPLC pha dao véi detector
huynh quang. Pic clia lysozym c6 thé dwoc kiém tra xac nhan bang LC/MS (xem Phu luc A).

4 Thudc thie va chit chuin
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Chi stz dung thudc thir phan tich va str dung nwéc cat hodic nudc da logi khoang hodc nudc co chat
lwgng trong duong, triv khi c6 quy dinh khac.

4.1 Thuéc thir

4.1.1 Dung dich natri clorua, ¢(NaCl) = 1 mol/l.
Hoa tan 58,44 g natri clorua trong 1 lit nuwéc.
4.1.2 Dung djch axit clohydric, ¢(HCI) = 1 mol/l

Cho 4,0 ml axit clohydric 37 % khéi lwgng vao binh dinh mirc mét vach 50 ml (5.9). Thém nuwéc dén
vach va trjn.

4.1.3 Dung djch natri hydroxit, c(NaOH) = 1 mol/l

Cho 2,6 ml natri hydroxit 50 % khdi lwgng vao binh dinh mirc mdt vach 50 ml (5.9). Thém nuwéc dén
vach va trgn.

4.1.4 Axit trifluoaxetic (CF;COOH)

4.1.5 Axetonitril (CH;CN), loai diing cho HPLC.
4.1.6 Nuwoc, loai dung cho HPLC.

4.2 Lysozym

St dung lysozym 1dng tréng trirng ga tinh khiét".

CHU THICH: Lysozym (EC 3.2.1.17, muramidase) |2 loai enzym c6 trong ty nhién, vi dy: trong 1dng tring tring ga (t&r
3 g/100 g 6én 4 /100 g), trong nuc bot va nuéc mét. Lysozym ¢6 tac dyng bao quén do hoat tinh phan gidi trén vach té
bao cla mét s6 vi khudn. Lysozym 1dng tréng trirng ga dugrc siv dung trong ché bién phomat @& ngén ngira s phéng vé sau
cla phomat cleng va phomat ban cirng.

5 Thiét bj, dung cu

Str dung thiét bj, dyng cu clia phong thir nghiém thong thwéng va cu thd nhu sau:
5.1 May do pH.

5.2 Gidy loc gap nép, duong kinh 150 mm?.

" Sigma L-7651 Ia vi dy v& san phdm thich hgp ¢6 ban s3n. Théng tin ndy dua ra tao thuan tién cho ngudi st dyng tiéu
chuén va khéng &n dinh phai sir dyng cac san phdm nay.

?  Schleicher & Schuell 595Y2 14 vi dy vé& san phdm thich hgp ¢6 ban sdn. Thong tin nay dua ra tao thuan tién cho ngudi
st dyng tiéu chuén va khéng an dinh phai st dung cac san phdm nay.
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5.3 B loc mang, ¢& 16 0,22 ym®.

5.4 Can, c6 thé can chinh xac dén 100 mg, c6 thé doc dwoc dén 10 mg.

5.5 Can phan tich, c6 thé can chinh x4c dén 0,1 mg, ¢ thé doc duoc dén 0,01 mg.

5.6 May khudy t.

5.7 B& ddng hoa, c6 toc dod tir 2 500 r/min dén 3 000 r/min.

5.8 Thiét bi HPLC

5.8.1 Hé théng bom gradient rira giai, c6 tc d6 dong 1,0 miimin.

5.8.2 Bd bom thi cdng hoac tw ddng, co thé bom cac thé tich 50 pl.

5.8.3 BQ gia nhiét cho cdt, co thé duy tri nhiét 36 cot & 45 °C + 2 °C.

5.8.3.4 Cot dung cho sic ky pha dao, PLRP-S 300 A, c& hat 5 pm, kich thwdc 250 mm x 4,6 mm.

5.8.5 Detector huynh quang, cé thé van hanh & buwéc song kich thich 280 nm va buéc séng phat
xa 340 nm.

5.9 Binh djnh mirc mét vach, dung tich 10 ml va 50 ml, loai A trong TCVN 7153 (ISO 1042).

6 Lay miu

Phong thir nghiém phai nhan dwgc ding méu dai dién va khéng bi hw héng hodc thay ddi trong quéa
trinh van chuyén hoac bdo quan.

Viéc 14y mau khéng qui dinh trong tiéu chudn nay. Nén 1y mdu theo TCVN 6400 (ISO 707).

7 Cach tién hanh
7.1 Chuén bi dung dich chuén lysozym

7.1.1 Dung dich chudn gbc lysozym

Can 10 mg lysozym (4.2), chinh xac dén 0,01 mg, cho vao binh dinh mir¢ mdt vach 10 ml (5.9). Thém
dung dich natri clorua (4.1.1) @én vach va trn.

3 Millex-GV PVDF 0,22 pm I3 vi dy vé san phdm thich hop c6 ban sdn. Thong tin nay dwa ra tao thudn tién cho ngudi sty
dyng tiéu chudin va khong 4n dinh phai sir dyng cac san phdm nay.

4 PLRP-S 300 A I3 tén cua san phdm dugc cung cip béi Polymer Laboratories, Ltd. Thdng tin nay dua ra tao thudn tign
cho ngudi st dung tiéu chudin va khong 4n dinh phai str dyng cac san phdm nay.
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Chuén bi dung dich chuan géc trong ngay st dung.

7.1.2 Dung dich chuin lam viéc lysozym

Dung pipet 14y 80 pl dung dich chudn géc lysozym (7.1.1) cho vao binh dinh m&c mét vach 10 ml
(5.9). Thém dung dich natri clorua (4.1.1) dén vach va trdn.

Dung dich chuén lam viéc chira 8,0 mg lysozym trén lit.

7.2 Phén miu thee

7.2.1 Sira hodc san pham sira dang léng khac

Can 10,00 g mAu thi¥, chinh xac dén 0,01 g, cho vao cbc c6 mé 100 ml.
7.2.2 Phomat hodc san phdm si¥a dang ran khac

Trueéc khi can, nghién miu phomat. Can 2,00 g mau thi, chinh xac dén 0,01 g, cho vao cbc c6 md
100 ml.

CHU THICH: C6 thé nghidn phomat m&m sau khi 1am déng lanh,

7.2.3 Chuén bj phdn mau thir

Cho 20 ml dung dich natri clorua (4.1.1) vao phan mau thir (7.2.1 ho&c 7.2.2) va trdn. Chinh pH cla
dung dich thu dugc bing cach nhd tirng giot dung dich natri hydroxit (4.1.3) dén pH 6,0.

Tron déu phan mau thi trong 30 s, s dung bd ddng hoa (5.7) & tdc dd 2 500 r/min dén 3 000 r/min.
Trang bd ddng héa vao cdc c& md 100 ml khac si» dung 10 ml dung dich natri clorua (4.1.1). Cho
phén nuéc rira vao dung dich thie.

Khudy dung dich miu trong céc c6 md biing bd khudy tir & nhiét d6 phong trong 1 h. Chinh pH clia
dung dich th» thu duwgc tir sba va san phdm sira dang 16ng (7.2.1) dén pH 2,2 va pH cla dung dich
thir ttr phomat va cac san pham sira dang ran khac dén pH 4,3 bing dung dich axit clohydric (4.1.2).

Chuyén dung dich th(r sang binh dinh mirc mdt vach 50 ml (5.9). St dung dung dich natri clorua
(4.1.1) @é trang rira cbc c6 md 100 ml. Thém dung djch natri clorua (4.1.1) @&n vach va trén.

Dé yén dung dich thi 15 min & nhiét dd phong.

Truwére tién loc dung dich thir qua gidy loc gép nép (5.2) réi loc qua bd loc mang (5.3) tre tiép vao lo
phan tich clia thiét bi HPLC.
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7.3 Xac dinh bang HPLC

7.3.1 Diéu kién sac ky

Chuén bi nhy sau:

1) dung dich géc I: 1 ml axit triflucaxetic (4.1.4) trong 1 lit nwdc (4.1.6).

2) dung dich gdc II: 1 ml axit trifluoaxetic (4.1.4) trong 1 lit axetontril (4.1.5).

St dung nhu sau cho phép phén tich HPLC:

1) dung méi riva gidi A c6 chira: cac dung dich gdc | va Il véi ty 1& khéi lweng twong ¢ng la 100:38,4.
2) dung mdi rira gidi B ¢é chira: dung dich géc Il

Gradient rira gidi dwgrc khuyén céo nhu trong Bang 1.

Bang 1 - Gradient r(ra giai khuyén cao

Théi gian Dung mdi rira giai A Dung méi rira gidi B
min % %
0,0 100 0
20,0 100 0
21,0 50 50
22,0 50 50
23,0 100 0
35,0 100 0
? gradient rira gidi c6 thé cin stra d6i chut dé dat dugoc o phan gidi nhu trong Béng 1.

Cai dat téc d6 dong clia hé théng bom gradient rira gidi cla thiét bi HPLC & 1,0 mi/min.

Cai dat nhiét dd cla bé gia nhiét cho cdt & 45 °C. Xac dijnh thoi gian can bang cach kiém tra do phan
giai clia cot.

D& dap (rng cua detector tai cudi mdi 1an chay sic ky (dwéng nén) can bing gia tri ban dau. Rira
déng dong 15 min thwéng 1a du.
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Bom: si* dung bd bom béing tay hoac ty dng d& bom 50 pl dung dich (7.2.3) vao cot.

Céc tin hiéu huynh quang HPLC tlr dung dich chuén 1am viéc (7.1.2) va mdu phomat clrng (7.2.3)
dwgce néu trong Hinh 1 va Hinh 2.
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Hinh 1 - Tin hiéu huynh quang HPLC tir dung dich chudn lam vigc (7.1.2)
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Hinh 2 - Tin hiéu huynh quang HPLC tir midu phomat cirng

8 Tinh va biéu thj két qua
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8.1 Hiéu chuian mét diém

Tinh ham lwgng lysozym cla mau thi, wy, biéu thi bang miligam trén kilogam, s& dung céng thirc
sau:

h oV,

i
hgm,

Trong do:
o landng d6 clia dung dich chuén lam viéc (7.1.2), tinh bang miligam trén lit (mg/l);
h, la chiéu cao pic hoic dién tich pic clia dung dich thir (7.2);
he 1a chidu cao pic hodc dién tich pic clia dung dich chuén lam viéc (7.1.2);
m, 1a khéi lugng phan mau thix (7.2), tinh bang gam (g);

V, 14 thé tich phdn mau ther (7.2), tinh bing mililit (m!).
Dinh ky kiém tra do tuyén tinh cla thiét bi va mu trng thudc thr.
8.2 Biéu thj két qua

Bidu thi ké&t qua chinh xac dén hai chi¥ sé thap phan. Biéu thi két qua thdp hon 5 mg/kg "nhé hon
5 mg/kg".

9 Do chum

Tiéu chudn nay chwa dugc thir nghiém va danh gia lién phong thir nghiém, do dé chuwa cé gia tri dé
chym ciing nhw gi¢i han phat hién.

Dua vao kinh nghiém, gi¢i han thap nhét vé dinh lveng ham luong lysozym la 5 mg/kg (xem 8.2).
10 Bao cao thir nghiém

Bao cao thir nghiém phai bao gém cac thdng tin sau:

a) moi thang tin c&n thiét & nhan biét ddy du vé mau thi;

b) phwong phap ldy miu da s dung, néu biét;

¢) phwong phap thir da sir dung va vién dan tiéu chuén nay;

1
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d) tat ca cac chi tiét thao tac khong qui dinh trong tiéu chuén nay, cung vé&i mai chi tiét bat thuwong
khac ¢c6 thé anh hudng téi két qua;

e) két qua thir nghiém thu dwgc va néu dap (rng dwoc yéu cau vé do 1ap lai thi néu két qua cudi cling
thu dworc.

12
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Phu luc A
(Tham khao)

Péanh gia xac nhan bang LC/MS

A.1 Yéu cau chung

Déi v&i cac pic lysozym trong cac dung dich thir, két qua tim dwoc cd thé danh gia xac nhan bing
LC/MS. Cac théng s6 MS vé& lysozym can dwoc toi wu va can diéu chinh cho phl hop véi hé théng
thiét bi tht céng (vi dy: dién ap clia kim 3,0 kV, ddu do 550 °C, dién ap cone 130 V).

St dung thiét bi LC/MS c6 kha nng van hanh trong cac diéu kién sic ky néu trong A.3, khac véi didu
kién ddi voi HPLC (7.3) vi khéng s dung axit triflucaxetic va do cac tin hiéu khdi m/iz = 1 431
[M+H;6]'™"; 1 590 [M+Ho]* va 1 788 [M+Hg]>, thai gian Iwu khoang 12,5 min.

Kiém tra xac nhan sy ¢6 mét clia lysozym qua viéc phan bd ddng déu cac manh phd nay trén toan bd
pic lysozym gié dinh.

A.2 Thiét bi LC/MS

A.2.1 Hé théng bom gradient rira gidi, co thé van hanh & 0,25 mi/min.
A.2.2 B bom thii cdng hoic tw ddng, co thé bom cac lwgng 5 yl.
A.2.3 Bd phan gia nhiét c¢ot, co thé duy tri & 40 °C £ 2 °C.

A.2.4 Cét pha dao, kich thwdc 250 mm x 4,6 mm, ¢& hat 5 um, dwec dn dinh vai gi& khéng c¢6 axit
trifluoaxetic.

A.2.5 Detector khéi phd, co thé van hanh & ché do ion ESI+ tai m/z 1 431; 1 590 va 1 788.
A.3 Diéu kién sic ky

Str dyng cac dung méi rira gidi sau day déi véi LC/MS:

1) dung méi rira gidi A chira 5 ml axit formic (loai phan tich) trong 1 lit nwéc (4.1.6).

2). dung mdi riva giai B chira 5 ml axit formic trong 1 lit axetonitrile (4.1.5).

13
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Cai dat tbc d§ dong cua hé théng bom gradient ria gidi clia thiét bj HPLC & 0,80 mi/min. Viéc chia
déng can 1a: 0,5 mli/min MS; 0,3 ml/min thai (khi 25 % B); van chuyén dbi 0,0 min vao MS; 0,5 min ra
thai; 7,0 min vao MS.

Sir dyung by bom thu céng hoac ty dong, bom 5 pl.
Gradient rira gidi khuyén c4o néu trong Bang A.1.

Bang A.1 - Gradient rira giai khuyén cao

Thei gian Dung méi rira giai A® Dung mdi rira giai B
{min) % %
0,0 70 30
9,0 30 70
9.1 0 100
12,0 0 100
12,1 70 30
16,0 70 30
® Gradient rira gidi co thé cin duoc didu chinh a& cé dugc A6 phan gidi nhu trong Hinh 1.
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