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L&i néi dau
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Stva va san phém sia bién soan, Tang cuc Tiéu chudn Do ledng Chét
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Phomat — Xac dinh ham lweng nisin A bing sic ki 16ng-phé khoi
lwong (LC-MS) va sic ki ldng-phé khdi lwgng hai lan (LC-MS-MS)

Cheese — Determination of nisin A content by LC-MS and LC-MS-MS

1 Pham vi ap dung
Tiéu chuén nay quy dinh phuong phap xac dinh ham lugng nisin A trong phomat.
Phwong phap nay thich hgp cho viéc do cac mixc thap cha nisin A ¢6 gi¢i han dinh lwgng 1 mg/kg.

CHU THICH: Nisin (& mét peplid duoc tao thanh bdi mét 6 loai vi khudn (vi du: Lactococcus lactis subsp. lactis) gay (rc ché
hodc pha hity cac vi sinh vt khéc. Nisin thuéng duge st dung réng rai lam chét b3o quan ty nhién cho cac loai thye phdm nhu
rau, phomat, thit va cacac. Trong ché bién phomat, nisin dwgc sir dung Gé ngén ngira sy phéng khi vé& sau. Viéc st dung nisin
phai dung theo murc ti da quy dinh trong san phém. Nisin c6 & hai dang 1a dang A va dang Z, hai dang nay khac nhau mét axit
amin. Phuong phép ndy chi xac dinh nisin A.

2 Thuat ngir va dinh nghia
Trong tiéu chuén nay ap dung thuat ng» va dinh nghia sau:

2.1
Ham lweng nisin A (nisin A content)

Phan khéi lvong clia chat xac dinh duoc béng quy trinh quy dinh trong tiéu chuén nay.

CHU THICH: Ham lvgng nisin A duoc biéu thj bang miligam trén kilogam sén phém.

3 Nguyén tic

MAu dwoc nghign va dugc chiét bang axit formic loang & 80 °C. Sau khi li tam siéu tbc, cac protein gay
nhidu dwoc tach ra béng cach loc qua mang siéu loc (UF). Trong dich chiét da tinh sach, nisin A duoc
tach béng cach str dung pha tinh tring hop va dugc phat hign béng do phd khéi lugng (viéc st dung
phd khéi lrgng hai lan 14 tuy chon).
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4 Thuéc thir va chit chuan

Chi st dung cac thubc thix loai tinh khiét phén tich va nuéc duoc sir dung phai 1a nwdc cét hodic nudc
6 do tinh khiét twong duong, trir khi ¢6 quy dinh khac.

4.1 Dung dich géc albumin huyét thanh bo (BSA)
Hoa tan 10 mg BSA (c6 db tinh khiét > 96 % khdi lgng) trong 10 ml nuére.
4.2 Dung dich dém albumin huyét thanh bo (BSA)

Hoa tan 80 ml nwdc véi 20 mi axetonitril (4.6), 0,5 ml axit formic (4.3), 0,01 ml axit trifloaxetic (4.5) va
1 ml dung dich gbc BSA (4.1).

4.3 Axit formic (HCOOH).

4.4 Dung dich axit formic, pucoon = 5 g/l. Ding pipet l&y 0,41 ml axit formic (4.3) cho vao binh dinh
mirc mot vach 100 ml (5.12). Thém nwéc dén vach va tron.

4.5 Axit trifloaxetic (CF;COOH).
4.6 Axetonitril (CH,CN), “tinh khiét".
4.7 Metanol (CH,OH).

4.8 Nisin A, c6 dd tinh khiét > 95 % khéi lwong .

5 Thiét bj, dung cy

S dung cac thiét bi, dung cu thdng thuwdng clia phong thir nghiém va cac thiét bj, dyng cy sau:
5.1 May li tam phong thir nghiém, c6 thé tao gia téc hwéng tam it nhét 1a 3 000g.

5.2 May li tam siéu téc, c6 thé tao gia téc huwéng tam 20 800g.

5.3 Mang siéu loc, c& 16 30 kD 2.

5.4 B9 loc mang, ¢& 16 0,22 um 2.

¥ Ambicin N 14 vi dy v& san phdm thich hgp c6 ban s8n. Thang tin nay duwra ra dé thuén tién cho nguwdi st dyng tigu chudin va
khong 4n dinh phai stz dung sdn phim néu trén.

2 Millipore Centricon YM-30 13 vi dy v& sdn phdm thich hgp ¢6 ban sn. Thang tin nay dua ra dé thusn tién cho ngudi sir
dung tiéu chudn va khong 4n dinh phai st dyng san pham néu trén.

¥ Millipore Millex-GV PVDF 0,22 pm |a vi dy v& san phdm thich hgp ¢6 ban sén. Thong tin ndy dwa ra dé thuan tién cho
ngudi st dyng tidu chudn va khdng 4n dinh phai st dyng san pham néu trén,
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5.5 Can, co thé can chinh xac dén 10 mg va cé thé doc dwoc dén 1 mg.

5.6 Can phan tich, c6 thé can chinh xac dén 0,1 mg, c6 thé doc dwoc dén 0,01 mg.
5.7 N&i cach thuy, cé thé lic dwoc va duy tri nhiét 46 & 80 °C + 2 °C.

5.8 Bé siéu am, cd thé Iic dwoc va duy tri nhiét do & 80 °C + 2 °C.

5.9 May nghién phomat, c6 c& |6 khoang 2 mm.

5.10 Thiét bi sac ki 1dng-phd khéi lwgng (LC-MS).

5.10.1 Hé théng bom gradient rira giai, co thé hoat déng & 0,25 mi/min.

5.10.2 Bom thi céng hoac bom tw déng, c6 thé bom dwoc cac thé tich 5 pl.

5.10.3 B& phin lam néng cét, co thé duy tri nhigt do cdt & 40 °C £ 2 °C.

5.10.4 Cot pha dao, PLRP-S, 300 A ¥, ¢& hat 3 um, kich thwéc 150 mm x 2 mm.
5.10.5 Detector phd khéi lwong, co thé van hanh theo ché d ion ESI+ & m/z 839,6.
5.11 Thiét bi sdc ki Iong-phd khéi lwgng hai lan (LC-MS-MS) (tuy chon).

5.11.1 B§ bom gradient riva gidi, co thé bom véi tde do 0,2 mi/min.

5.11.2 B& bom miu thi céng hoac tw déng, co thé bom duoc cac thé tich 10 pl.
5.11.3 B phan lam néng cdt, co thé duy tri nhiét 3§ ¢jt & 30 °C £ 2 °C.

5.11.4 Cotdung cho sic ky pha dao, PLRP-S, 300 A 4 ¢& hat 3 ym, kich thwde 150 mm x 2 mm.

5.11.5 Detector phd khéi lwgng, co thé van hanh theo ché d ion ESI+ MS-MS & m/z 672/672,
672/811, 672/649, 840/840.

5.12 Binh dinh mirc mét vach, dung tich 100 ml, loai A quy dinh trong TCVN 7153 (ISO 1042) @

6 Lay mau

M&u gi¥i dén phong thir nghiém phai la mau dai dién, khdng bj hu hdng hogc thay dbi trong qua trinh

vén chuyén hoac bao quan.

Viéc ldy mau khdng quy dinh trong tiéu chuin nay. Nén 1y mau theo TCVN 6400 (1ISO 707) 'L

9 PLRP-S, 300 A 12 san phdm cda Polymer Lab Ltd. Thdng tin ndy dua ra & thuan tién cho ngudi s dyng tiéu chuan va
khéng 4n dinh phai sir dyng san phim néu trén. C6 thé sir dung céc sdn pham twong ty néu cho két qua tvong duong.
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7 Cach tién hanh
7.1 Chuén bj dung dich chuin nisin A
7.1.1 Dung dich chuén géc nisin A, pa = 100 mg/l

Can 10,00 mg nisin A (4.8), chinh x&c dén 0,01 mg, cho vao binh dinh mérc mdt vach 100 ml (5.12).
Thém dung dich axit formic (4.4) dén vach va tron.

Chuén bj dung dich chuén géc nay trong ngay st dung.
7.1.2 Dung dich chuén lam viéc nisin A, g = 300 pg/l

Dung pipet l4y 300 ul dung dich chuén géc nisin A (7.1.1) cho vao binh dinh mirc mét vach 100 ml (5.12).
Thém dung dich dém BSA (4.2) dén vach va trdn. Dung dich chuén 1am viéc thu dwgc chira 300 pg
nisin A trén lit.

Chuén bj dung dich chuén Iam viéc nay trong ngay siv dung.
7.2 Chiét phan miu thie
Trwéc khi can, nghién méu phomat bing may nghién (5.9).

Cén 2,50 g m&u thlr, chinh x&c dén 0,01 g, cho vao binh dinh mc mét vach 100 ml (5.12). Thém 70 mi
nuéc va 0,5 ml axit formic (4.3) va trdn.

Bat binh dinh mrc trong ndi cach thiy (5.7) & 80 °C va I&c trong 30 min hodc d&t binh trong bé siéu am
(5.8) & 80 °C va I&c trong 10 min. Sau khi d& ngugi dén nhiét dd phong, thém nudc dén vach va tron.

CHU THICH: Phomat mém c6 thé nghién dugc sau khi 1am lanh déng.

7.3 Loc phan méu thir bang mang UF

Dung pipet Iy khodng 1,5 ml chét chiét cho vao éng nghiém 1,5 ml (vi du: éng Eppendorf) va Ii tam
béng may i tam siéu téc (5.2) & 20 800g trong 10 min.

Xéc dinh khéi lwgng bi ctia binh thu nhan véi mang siéu loc (5.3) trén can phan tich (5.6). Bat mang
siéu loc I&n binh thu nhén va chinh cén phan tich vé zero.

Loc tir 0,6 ml dén 0,7 ml dich chiét da li tam qua bd loc mang (5.4) vao mang loc siéu loc da can.

Can lwgng dich chiét trén mang siéu loc bing can phan tich. Cho Ii tam mang siéu loc trong may |i thm
phong thi» nghiém (5.1) & 3 000g trong 45 min. X&c dinh tdng khéi lwgng clia binh chira bd loc.
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B4 sung nudc vao phan dich loc dén khéi lwong ban Gau da can trong khi hiéu chinh vé s phan bd
peptid trong mang siéu loc.

CHU THICH: Théng thudng, legng nwrde duge thém vao xép xi 15 % dich chiét dwgc ding dé li thm. Tham khao thém thdng
tin cia nha san xuét mang loc.

Chuyén dich loc thu dugc vao lo HPLC va do.
7.4 Xéac dinh bdng LC-MS va LC-MS-MS
7.4.1 Dung mdi rira giai cho LC-MS

St dung cac dung méi rira gidi sau day:

Chét rva gidi A: dung pipet 1dy 2,5 ml axit formic (4.3) va 0,05 ml axit trifloaxetic (4.5) cho vao 500 ml
nuéc.

Chét rlra gidi B: trén 350 ml axetonitril (4.6) vé&i 150 ml nuéde, 2,5 ml axit formic (4.3) va 0,05 ml axit
trifloaxetic (4.5).

7.4.2 Dung méi rira giai ding cho LC-MS-MS
C6 thé chon cac dung mdi riva gidi sau day:
Chét rira giai C: tron 50 ml axetonitril (4.6) véi 450 ml nwéc va 2,5 ml axit formic (4.3).

Chét rlra gidi D: trdn 400 ml axetonitril (4.8) vé&i 100 ml nuéc va 2,5 ml axit formic (4.3).
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7.4.3 Cac diéu kign LC-MC va LC-MS-MS

Bang 1 - Cac diéu kién thich hop

Pidu kién LC-MS LC-MS-MS
Thé tich bom, pl 5 10
Cot PLRP-S ¥ 150 mm x 2 mm, 300 A, 3 ym
Nhiét 4o cot, °C 40 30
Detector khéi lvgng Ché d ion ESI+ Ché d6 ion ESI+
Nhiét d6 m&u 500 °C Nito 8 min
Pién ap 3,5 kV 350°C
Phat hién m/z839,6 % m/z Q1im/z Q3,
span 0,5 672/672°
thei gian dirsng 1,0 min 672/811 © (chuyén dich chon lgc nhét)
Cone 60 V 672/649
840/840°
Téc @ dong, mimin 0.25 0,20
Théi gian leeu nisin A, min ~13 ~57
Gradient? Min. %A %8B Min. %C %D
0 70 30 0 85 15
13 50 50 1 85 15
13,1 0 100 4 65 35
17 0 100 6 65 35
17.1 70 30 9 10 90
23 70 30 12 10 90
12,1 85 15
16 85 15

V& téng thé, cac thong s& MS hodc MS-MS 12 t¢i han va phai dugc kiém soat chat dé dat dugc d nhay va d6 1ap
lai vi c6 nhidu yéu té phan tich khac nhau. Téi wu héa thiét bj dé tao ra tin hiéu cao nhét ddi véi nisin.

* Db nhay cao hon déi i cac ion m/z 1 118,9+3 ([M+3HJ*") hodic m/z 1 677,7+2 ([M+2H]*") 84 quan sat dugc trong nhidu
phéng thir nghiém va c6 thé sir dung thay thé nhau.

® Tuong ty tin hiéu m/z, thiét b MS-MS cin dugc ti vu héa.

© Do sy trao ddi ion thap hon nén tin hiéu m/z cao hon co thé xuét hién trong Q3.

¢ Gradient rira gidi c6 thé cAn dugc didu chinh dé dat dugc dd phén gidi nhu trong Hinh 1.

7.44 Hiéu chuin LC-MS

Mét vi du v& séc ky @b ciia dung dich chudn nisin A dwoc néu trong Hinh 1. Sic ky db nay thu dwoc
béng cach do dung dich chudn lam viéc nisin A (7.1.2) ba lan. Vi dy cho thdy hiéu chudn tuyén tinh déi
v&i toan bd dai do (xem Hinh 2). Tuy nhién, G tuyén tinh cla thiét bj can dwoc kiém tra dinh ky.

10
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n sbdém
{ thoi gian
1 nisin A
SIM_01 60,0 dwong; 839,34 dén 839,84 m/z.

Hinh 1 - Dung dich chudn lam viéc nisin A dwgc phan tich bang LC-MS
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CHU DAN:
A dién tich (thoi gian gitra cac 1an Gém, tinh bang phut)
o NdNG 36 khéi Irgng nisin A
[nisin + 4H]* ngoai SIM_01

Hinh 2 - Hiéu chuén nisin A & m/z 839,6 bang LC-MS
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7.4.5 Hiéu chuan LC-MS-MS

Sy chuyén dich m/z 672 dén 811 13 nhay nhét déi voi nisin A, do d6, can duoc hiéu chuén. Hinh 3 cho
théy két qua hdi quy tuyén tinh thu dwoc stz dung bén ndng d6.

Al
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CHU DAN:
A diéntich
P NONG @0 khéi lrgng nisin A
A =180 3420, — 1 621,2

r2 A =09967
Hinh 3 — Higu chudn nisin A bang LC-MS-MS
7.46 Xac dinh ham lwong nisin A trong mau
Ludn ludn thyc hién quy trinh hiéu chudn mét diém trong m&i day phén tich. Néu cin, hiéu chuén lai hé
théng va kiém tra mAu tréng thudc thir.
8 Tinh va biéu thj két qua
8.1 Tinh két qua

Tinh ham lwong nisin A ¢6 trong méu thr, Was, bang miligam nisin A trén kilogam mau thir, s» dung
cbng thirc sau:

H! xpm\sxvl
H, xm,

Woa =

Trong doé:

o Ndng @b clia dung dich chudn lam viéc, tinh bang miligam trén Iit (mg/l);

12
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H, 14 chiéu cao pic hodc dién tich pic clia dung dich thi;
H, Ia chidu cao pic hoac dién tich pic clia dung chuén 1am viéc;
m. |a khéi luong phomat dwoc dung dé chudn bj dung dich thir, tinh bing gam (g):
V, 14 thé tich dung dich thlr, tinh bang mililit (ml);
8.2 Biéu thj két qua

Biéu thi két qua dén mot chir s6 thap phan. Biéu thi cac két qua thap hon 1 mgikg 1a “nhé hon 1 mg/kg”.

9 Bo chum

Tiéu chudn nay chwra dugc danh gia lién phong thir nghiém. Do d6, chwra quy dinh gidi han phat hign
clia phwong phap.

Theo kinh nghiém, gi¢i han thap nhat v& dinh lwong nisin A 12 1 mg/kg.

10 Bao cao th nghiém

Bao c4o thir nghiém it nhat phai bao gdm cac théng tin sau:
a) moi thdng tin can thiét v& nhan biét ddy U vé mau thiy;

b) phwong phap lay mau da st dung, néu biét;

c) phwong phap thtr da st dung, vién dan tiéu chun nay;

d) tat ca cac thao tac chi tiét khdng quy dinh trong tiéu chudn nay hodc dwoc xem & tuy chon, clng
v&i moi tinh hudng bét thwdng cb thé anh hwdng dén két qua;

e) két qua thir nghiém thu duoc hodc két qua cudi cung néu ap (rng yéu cdu vé 4o Iap lai.

13
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