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Tom tit

IASEIN trong sita va cdc san pham tir sita dwege xdc dinh bang phwong phdp sdc ky long hiéu

ndng cao (HPLC) véi detector PDA tai buéc séng 280 nm va bang phwong phdp ELISA
"kep" (sandwich). Phwong phép sdc ky long cho phép dinh lwong dwoc timg dang casein (alpha,
beta, kappa), xdc dinh dwoc ty 1é cde dang casein do d6 cho phép ddnh gid nguon goc sita (sita
bo, sita dé). Phwong phdp ELISA cho phép xdc dinh casein & mikc ham lwong thap, ddp vmg yéu
cau phan tich chdt di nguyén theo quy dinh hién nay (10 mg/kg). Cdc két qua tham dinh cho thdy
phwangphap HPLC ¢6 gi6i han dinh lwong (LOQ) 0,8 g/100g, d6 thu hoi dat tir 78 - 98%, hé sé
bién thién twong doi trong khodng 2 4-95%. Phu"angphap ELISA c6 gidi han phat hién 3 mg/kg,
dé thu hoi dat tir 83 - 109%, hé so bién thién twong doz 11%. Cac phwong phap da duoc ung
dung dé xdc dinh ham lwong casein trong 20 mdu sita, com, banh keo cdc loai dwoc ldy trén thi
truong Ha Ngi.

Tir khoa: HPLC, ELISA, casein, sita
1. PAT VAN PE

Casein la protein chira phospho dugc tim thay chii yéu trong sita cia cac dong vat c6 vii. Ching
thuong chiém 80% tong lugng protem trong sira bo va khoang 20 dén 45% tong luorng protem trong
sita me. Casein cung cap cho co thé cac acid amin, carbonhydrat va hai nguyén | t6 thiét yéu 1a calci
va phospho. Tuy nhién, casein 1a mot chat c6 thé gay di Gmg trén nguoi. Mot s6 ngudi khi an phai
thuc pham chtra casein c6 thé bi di tmg, dic biét 1a casein tir sita bo (sira dé va sita ciru it gdy di ing
hon so véi sita bo). Cac phan tng di ung thuong gip 1a day hoi, dau da day, kho tho, phi né niém
mac, giam can, cham 16n, sbc phan v¢...[6,7,9]. Di ting sira chiém khoang 33% téng s6 cac loai di
g thyc pham va ty 1¢ di ing sita & ngudi chiém khoang 5%. Casein trong sira cua cac loai khac
nhau thi khac nhau vé ty 18, thanh phan acid amin va ban do peptid cua ching.

O Nhat, gi6i han phat hién cua phuong phéap can dé xac dinh chat di nguyén 1a 10 mg/kg [1].
Céc nudc chau Au ciing quy dinh ndng do thap nhét cho phép cua cac chat di nguyén 1a 10 mg/kg
[2]. Mitc 10 pg/g cling duoc nhiéu nude xem 1 mirc gidi han can ghi nhin 1a san pham c6 chia sita
hay khong. O Viét Nam chua c6 quy dinh vé mirc ndng do thap nhat cho phép cuia cac chét di nguyén
trong cac san pham thuc pham..

Hién nay, trén thé gidi c6 mot sé phuong phap xéc dinh casein bang HPLC, ELISA, dién di,
LC-MS/MS [3.4,5 8] Phuong phép dién di c6 d6 6n dinh khong cao. Phuong phap LC-MS/MS gap
nhiéu khé khan do can phén gidi casein thanh cac chudi polypeptld dac trung. Phuong phap ELISA
la phuong phap du:oc AOAC khuyen cdo su dung cho nhorn chat di nguyén trong sita, tuy nhién
phuong phép nay mac sai s6 rat 16n khl phan tich cac mau c¢6 ham lugng cao. Phuong phap HPLC
v6i vige st dung sdc ky loai c& hoac sic ky pha dao duogc nhiéu tac gia nghién ciou nham thay thé
phuong phép ELISA, tuy nhién d6 nhay van chwa dat dugc yéu cau. O Viét Nam chua c6 tiéu chuan
vé phuong phéap chinh thirc dé xac dinh casein.

Nghién ctru nay khao sat phuong phap ELISA dé xac dinh dugc casein ¢ mirc ham luong thap
(4p dung cho ddi twgng chét di nguyén trong sita v&i muc 10 pg/g), ngoai ra phuwong phap HPLC
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cling dugc khao sat dé xac dinh céc dang casein, tir d6 phan bi¢t dugc san phém stra bo va cac loai
stta khac hodc tron trai phép cac loai sita khac nhu sita dé, sita ctru vao sita bo nham gy nham 13n
cho nguoi tiéu dung.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghien clru

Casein sira bo gom: alpha-caseln (a-casein), beta-caseln (B-casein), kappa-casein (K- caseln)

Déi tugng mau gom: sira, com, banh keo duoc lay ngau nhién trén dia ban Ha Noi. Mau com va
banh keo danh cho dbi tuong bi di g casein dugc cong bd khong chira casein hodc khong chura sira,
do d6 dugc wu tién chon dé khao sat xac dinh chét di nguyén casein trong nhom dbi tugng mau nay.
2.2. Héa chit

Chuén casein bovine (Sigma) va chuén a-casein (Sigma) véi do tinh khiét > 75%. Cac hoa chit
str dung déu 1a cac hoa chit tinh khiét phan tich: Acetonitril (Merck), Methanol (Merck), Amoni ac-
etate (Merck), Trifluoroacetic acid (Merck). Ngoai ra, nghién ctru str dung kit thir ELISA AgraQuant
Casein cua Romers.

2.3. Thiét bi va dung cu

Thiét bi sic ky long hi¢u nang cao két ndi detector UV cua Waters; thiét bi doc ELISA cua
Thermo Fisher; va cac thiét bi thong thuong ciia phong thi nghiém gom méay dong nhat mau; can
phan tich (c6 d6 chinh xac 0,1 mg); thiét bi lic xody va may ly tAm.

2.4. Khio sat va thim dinh phwong phap HPLC

Sic ky 1ong pha dao vai cot sic ky PRP-3 (10 pm 300 A 4,1 x 150 mm) duogc lwa chon st dung
trong nghién ctru nay [10]. Khao st cac diéu kién gém gradient pha dong, nhiét do cdt, tdc do dong.

Qua tham khao tai liéu, ching t6i dua ra quy trinh du kién nhu sau: Mau dugc hoa tan trong
nuoc, ly tdm lanh loai béo, tua casein béng dém amoni acetat pH = 4,3, rira tia thu dugc bﬁng aceton,
hoa tan tiia bang dung moi pha dong, loc qua mang va do trén thiét bi HPLC. Qua trinh lya chon
dung moi chiét va dung dich dém tao tua casein anh hudng 16n dén hiéu suét chiét mau, do do chung
t6i khao sat hai diéu kién xur Iy mau nay [10].

Phuong phap dugc tham dinh mot s6 thong s6 co ban gdm tinh dic hiéu, gidi han phat hién,
gi61 han dinh lugng, do lap lai va do thu hoi theo huéng dan cia AOAC.

2.5. Khio sit va thim dinh phuong phap ELISA

Kit thir ELISA AgraQuant Casein Assay 13 loai ELISA kiéu sandwich. Qua trinh xir Iy miu
duogc thuc hién theo hudng din cta nha san xuét. Phuong phap dugc tham dinh vé tinh d3c hiéu,
gi61 han phat hién, do lap lai va do thu hoi.

3. KET QUA VA BAN LUAN

3.1. X4y dung va thAm dinh phwong phép xac dinh casein bing sic ky long HPLC
3.1.1. Xdy dung phwong phdp xdc dinh casein bang sdc ky long HPLC

3.1.1.1. Lva chon pha tinh

Cot tach 12 bo phan quan trong cta hé thong sic ky, dong gop phan quan trong quyet dinh qua
trinh tach sic ky. Qua tham khao céc tai liéu [2,8,7] chung t6i khao sat 2 loai cot sac ky gdm cot
C18 (3,5 um; 4,6 x 150 mm) ctia haing Waters va cot sac ky PRP-3 (10 pm 300 A 4,1 x 150 mm)
ctia hing Hamilton, ddy 1a cot sic ky ¢ hat nhdi 1a cac polystyren-divinylbenzen dong tring hop
gin trén nén silica.

Két qua cho thiy, viéc dung cot PRP cho kha ning tach ba loai casein rd rang, thuan loi cho
viéc dinh lugng casein theo nhom chéat. Cot PRP c6 vu diém it bam dinh bé mat véi cac hop chét
hitu co va bén nhiét hon so véi cot C18.
3.1.1.2. Khao sdt thanh phan pha déng

Mot s6 gradient pha dong gom 2 kénh: kénh A (acid fluoroacetic 0,1%); Kénh B (acetonitril:
nudce : acid fluoroacetic = 950 : 50 : 1 (v/v/v)) da dugc khao sat thu dugc gradient t6i wu thé hién
trong hinh 1:
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Chuong trinh pha dong duge khao sat thay doi thanh phan kha cham trong nhing khoang thoi
gian ngan do tinh chat ctia cic nhém casein rat gidng nhau. Ba loai casein dwoc quan tam 1a alpha,
beta, kappa- casein, tuy nhién, mdi loai 12 mot nhom chat, do do, pic sdc ky thu dugc cua mdi loai
12 mot nhom cac chit ¢ cau tric rat gidng nhau. Vi vay, dé tich dugc cac nhom casein nay can thay
do6i thanh phan pha dong cham trong nhirng khoang thoi gian rt ngan.
3.1.1.3. Khdo sat nhiét dé cot sdc ky

Nhiét do cot cling da duogc khao sat nham danh gia kha nang tach cac nhom casein trén cot sdc
ky. Két qua cho thdy, viéc gia nhiét cho cot sac ky dén 45°C cho két qua tach t6t hon so véi viée
khong gia nhiét cho cot. Két qua nay c6 thé 1a do sy cong kénh, kém tan ciia cic nhoém casein.
Séc ky dd cua cac casein duoc gidi thiéu ¢ hinh 2.
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3.1.1.4. Khao sdt quy trinh xit Iy mdau cho phwong phip HPLC

Tién hanh khao sat dung méi chiét ban dau (gém: nude cit, dém mudi phosphate, hdn hop dung
modi AB), khao sat pH cua dung dich dém (4,3 ; 4,6), khao sat thé tich dung dich dém (10 mL ;
20 mL ; 30 mL). Miu dé kiém soat hiéu suat chiét 1a miu sita d4u nanh (miu tring) dugc thém
chuan ¢ mic 1 pg/g. Cac két qua thu duoc thé hién trong hinh 3 va hinh 4.
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Hinh 3. Khao sdt dung méi chiét Hinh 4. Khao sdt thé tich dung dich dém

Céac diéu kién tdi vu thu duge sau khi tién hanh thuc nghiém nhu sau: dung moi chiét 1a nudc
cét, pH cua dung dich dém 1a 4,3; thé tich dung dich dém 20 mL.
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Quy trinh chiét mau téi vu nhu sau: Can 2 g mau vao ong ly tim 50 mL. Thém 20 mL nudc,
lic ngang 30 phit. Ly tdm lanh loai béo 6000v/p tai 0°C. Thém 20 mL dém amoni acetate 1M, pH
= 4,3 dé két tua casein. Ly tim 6000v/p trong 15 phut & nhiét d6 phong. Loc 1iy két tia va rira ky
bing aceton, dé kho trong ti hét. Hoa tan tiia bang 20 mL hdn hop dung méi A:B (7:3). Loc dich
qua mang, va phan tich trén thiét bi UPLC-PDA.

3.1.2. Tham dinh phwong phdp phén tich bang sdc ky long
3.1.2.1. Tinh dac hiéu

Chét phan tich dugc xac dinh bang budc song UV dic trung 280 nm véi phd dd dic trung cia
timg chat. Mau trang khong cho tin hiéu chét phan tich (miu tring duoc sir dung 1a mau sira dau
nanh nguyén chat), chuin va mau thém chuén cho tin hiéu chét tai cung thoi gian luu.
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Hinh 5. Scic do mau trdng, chuan, mau thém chuan tai nong ¢ 1 mg/mL

3.1.2.2. Gidi han phat hién (LOD) va gioi han dinh luwong (LOQ)

LOD va LOQ dugc xac dinh thong qua danh gia ty s6 tin hiéu trén nhidu (S/N). LOD dugc xac
dinh tai ndng d6 thu duoc S/N khoang bang 3; LOQ duoc xé4c dinh tai ndng d6 thu duoc S/N khoang
bang 10. LOD va LOQ twong tmg xéac dinh duogc 12 0,3 g/100g va 0,8 g/100g.
3.1.2.3. Khodng tuyén tinh

Khoang tuyén tinh ciia phuong phap xac dinh duoc trong khoang néng do tir 0,8 dén 10 mg/L
tuong g ndng do trén mau tir 0,8 dén 10 g/100g.
3.1.2.4. PG thu hoi, do lap lai

Do thu hdi va do lap lai ciia phuong phap duge danh gia bang cach thém chuan casein vao mau
trang (banh, sira) 43 duoc xac dinh khong chira casein, tién hanh phén tich theo quy trinh di xay
dung. MAu sita dau nanh duoc thém chuan & cac mirc nong do 1, 3, 5 g/100g. Két qua phén tich c6
d6 thu hdi R% nam trong khoang tir 78 - 98%, v6i RSD% tir 2,4 - 9,5%. Diéu nay cho thiy phuong

phap c6 d6 dung, d6 lip lai dap tmg yéu cdu cia AOAC.
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* Két luan: Phuong phép sic ky long hi¢u nang cao co do tin cdy, d0 ding cao va co6 kha
nang tach tot cac dang casein nén rat phu hop VO’l viéc xdc dinh loai sira trong cac ché pham sita
va dinh luong ham lugng casein cé trong cac méu sita va banh keo bd sung sita
3.2. Thim dinh phwong phap phén tich bing ELISA

Chung t6i sur dung bd Kit AgraQuant Casein cia Hang Romers va tham khao quy trinh xu
1y mau cta nha cung cdp. Quy trinh xir Iy mau nhu sau: Can 0,5 g mau vao éng ly tim 50 mL,
thém 10 mL dém pha lodng nong, lic xody. Lic ngang 15 phit. Ly tim 10 phut tai 2000 v/p dé
thu 16p dich trong & gitra 16p ling va 16p béo. Ly 100 uL dung dich chiét vao giéng, 0 ¢ nhiét
d6 phong trong 20 phit. D6 bo dung dich trong giéng, rira giéng bang 5 1an thé tich giéng. Vo
nhe mit giéng vao gidy thim cho khé giéng. Thém 100 pL dung dich cong hop (conjugate) vao
mdi giéng, u 20 phut ¢ nhiét do phong. D6 bo dung dich trong giéng, rira giéng bang 5 lan thé
tich giéng. V4 nhe mat giéng vao gidy tham cho kho giéng. Thém 100uL dung dich co chat (sub-
trate) vao mdi giéng, u 20 phut & nhiét d6 phong. Thém 100 uL dung dich dimg phan Gng (stop
solution) vao mdi giéng. Pem do trén may ELISA tai budc song 450 nm.

Chung t61 tién hanh phan tich mau tréng (mAu sita ddu nanh), mau thém chuén tai néng do
40 pg/g. Két qua phan tich mau cho mau sita dau nanh khong phat hién casein (d6 hap thu cua
mau sira dau nanh thép hon do hép thu caa chuén 0 ng/g), mau thém chuin cho d6 thu hdi 105%,
dat yéu cau AOAC. Quy trinh cho d6 thu hdi tét, do d6 chung t6i chon quy trinh xir Iy mau nay
dé tham dinh cac thong sé vé tinh dic hiéu, gii han phat hién, khoang tuyén tinh, do lap lai,
d6 thu hdi. Pdi twong tham dinh 1a cac miu cdm, banh. Pay 1a ddi twong mau c6 bd sung sira
& muc ham lugng thap, hodc khong bd sung sira.

3.2.1. Tinh dac hiéu

Tinh dic hiéu ctia phuong phap dugce xac dinh bang cach phéan tich mau tring 1a mau sita
dau nanh nguyén chit va mau thém chuan. Mau triang cho tin hiéu do hap thu thap hon chuan
0, cho thdy phuong phap cé d6 dic hiéu dat yéu cau.

3.2.2. Gioi han phat hién

Phan tich mau thém chuén tai mtc nong d6 20 mg/kg (gap 7 1an LOD uéc luong), lap 10
lan, tinh gia tri trung binh va dg léch chuéan SD, hé s6 R. Két qua thuc nghi¢ém cho R = 4,1
(dat yéu cdu). Do d0, gidi han phat hién cuia phwong phap duoc xac dinh 1a 3 mg/kg.

3.2.3. Khoang tuyén tinh

Khoang tuyen tinh ctia phuong phap dugc xay dung theo huong dan sir dung ctia bo kit
tir 0,2 mg/L dén 6 mg/L, twong tng ndng d6 trén mau tir 4 mg/kg dén 12 mg/kg.
3.2.4. B¢ lap lai va do thu hoi

Do 1ap lai va do thu hoi cua phuong phap dugce danh gia bang cach phén tich cic mau
stta ddu nanh (miu trang) thém chuan, lap lai 6 1an. Két qua thu duoc cho thiy cac gia tri do
thu hoi nam trong khoang tir 83-109% va do léch chuan tuong dbi 11,3%, dat yéu cau theo
quy dinh cua AOAC.

* Két luan: Phuong phap ELISA c6 d6 dic hiéu tot, gidi han phat hién nho (3 mg/kg)
phu hgp véi viée xac dinh sy c6 méit cua chét dj nguyén casein trong cac san phém thuc phém.
3.3. Ung dung phan tich casein trong mjt so doi twong thuc phim

Trén co s& phuong phap da xdy dung, chung toi tién hanh xac dinh ham luong casein
trén 7 mau sita, 3 mau cém, 10 miu banh keo dugc léy tai Ha Noi nam 2017. Cac mau co
ham lugng sita cao (c& %) s& dugc phén tich bang phuong phap HPLC dé xac dinh cac dang

casein. Cdc mau c6 ham lugng casein nhd (c& mg/kg) hoic cong bd khong co sita s& duogc
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phan tich bang phuong phap ELISA. Ngoai ra, mau thém chuén casein dugc phéan tich song
song nham kiém tra do thu hoi theo tirng nén mau. Két qua xac dinh casein trén nén mau thuc

duoc trinh bay ¢ bang 1.

Bing 1. Tong hop két qua xdc dinh casein trén mau thuc

~ A% A~ Phuwong Tong casein | HL protein A ote o
Ma so Tén mau Nguon sira phip (/100g) (/100g) Ty 1€ a:p:K (%)
M1 Sira Sira bo HPLC 14 16,2 49:32:18
M2 Sita Stra bﬁ;r‘;g“yen HPLC 8,0 9,6 51:28:20
M3 Sira Sira dé 25% HPLC 14 17 48:34:18
M4 Sira Sira bo HPLC 13 17 49:32:18
M35 Swa Sira bo HPLC 15 19 50:32:18
M6 Thyc pham bd | Sita bot nguyén HPLC 18 214 49:31:19
sung kem
M7 Sira St ng) tach | HPLC 8,0 10,8 50:29:21
£ ELISA/
M8 Com - HPLC KPH - -
£ ELISA/
M9 Com - HPLC KPH - -
. ELISA/
M10 Com - HPLC KPH - -
] ELISA/
Ml1 Béanh - HPLC KPH 6,6 -
MI12 Banh - HPLC 2,0 8 51:28:20
MI3 Banh - HPLC 1,0 6,6 51:30:19
Ml14 Banh - HPLC 1,0 8 49:32:19
MI15 Banh - HPLC 1,8 10 51:30:19
Ml16 Béanh - HPLC 2,0 6,5 50:31:18
M17 Béanh - HPLC 2,0 9,4 51:30:18
Mi138 Bénh - HPLC 1,5 7 48:32:18
ELISA/
M19 Keo - HPLC KPH 0 -
M20 Banh - HPLC 15 36 50:31:18
M21 Sira Stia dé nguyén | HPLC - 41:34:24
chat

Ghi chu: KPH (khong phdt hién).
Trong s6 07 mau sita c6 02 mau sita c6 cong bd ngudn gde sita d&, mot mau sira nudc (sira dé
twoi Ba Vi) va mot mau sita bot. Ty 18 cac dang casein alpha:beta:kappa trong sita bo khoang
50:30:19, trong sita dé 1a khoang 31:54:12. Trong sita c6 bo sung sita dé thi ty 1¢ B-casein trong mau

2 mAu sita dé cao hon so véi ty 1& nay trong sita bd, kha phit hop véi cong bd bd sung sita dé trong

san pham. Ba mau com cong bo khong chira sira déu khong phat hién c6 casein. Hai mau banh keo

(trong s6 10 mau) khong co casein.
4. KET LUAN

Quy trinh xé4c dinh casein bang phuong phap HPLC va ELISA da duoc xay dung va thim dinh.
Céc két qua nghién ctru va tmg dung phuong phép cho thay c6 thé sir dung phuong phap HPLC dé
xac dinh cac dang casein khac nhau va st dung phuong phap ELISA dé xac dinh duoc casein & mirc
ham lugng thap theo quy dinh hién hanh ctia Chau Au (10 mg/kg).
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Summary
VALIDATION OF METHOD FOR THE DETERMINATION OF BOVINE CASEIN IN

MILK AND MILK PRODUCTS

Nguyen Thi Minh Hoa, Nguyen Thi Ha Binh, Tran Cao Son
National Institute for Food Control

Bovine caseins in dairy and dairy products were determined by high performance liquid chromatog-
raphy (HPLC) with a PDA detector at 280 nm or by sandwich ELISA method. Liquid chromatography
method was developed to determine different types of casein including alpha, beta, and kappa casein
at high content (% level), which calculate the proportion of casein forms, thus allow the identification
of milk sources (cow's milk, goat's milk). The ELISA method determines casein at low content (LOD
was of 3mg/kg) which meets the labeling requirements of EU and Japan for food allergens. The val-
idation data show that both methods fit the purpose with the recovery of 78-98% and the coefficient
of variation is from 2.4 to 9.5%. The methods have been applied for the determination of casein content
in 20 samples of milk, food supplement, cake and candy from Hanois' markets.

Keywords: HPLC, ELISA, casein, milk
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