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Tom tat
6t phuong phap chinh xac, hiéu qua xac dinh ham lugng hai thanh phan chinh ctia whey protein
1a Alpha-lactalbumin (a-LA) va Beta-lactoglobulin (B-LG) trong thuc pham bd sung bang k¥
thuat sac ky 1ong hiéu ning cao pha dao voi detector PDA da duoc phat trién va tham dinh. Phuong
phap nay sir dung cot C18 va pha dong voi chuong trinh gradient gdm hai kénh: kénh A (TFA 0,1%
(v/v) trong nudc va kénh B (TFA 0,1% (v/v) trong acetonitrile). a-LA va B-LG dugc phat hi¢n tai
budc séong 215nm trong vong 50 phat. Phuong phap dd dugce thim dinh vé d6 dic hiéu, khoang
tuyén tinh, gidi han phat hién, gidi han dinh lugng, d§ chum va do ding; sau do ap dung phan tich
ham lugng mot s mau thuc phdm bo sung 1ay ngiu nhién trén thi truong.
Tir khéa: Alpha-lactalbumin (a-LA); Beta-lactoglobulin (B-LG); whey; whey protein; thwc phim
b6 sung, HPLC, PDA
1. PAT VAN PE

Whey protein, hay dam whey, mot trong hai thanh phin quan trong nhat cua dam sita, d3 va
dang tré thanh mot phan quan trong clia nganh cong nghiép sita nhd mot s6 1oi ich véi sirc khoe.
Trong mdt vai nim gan ddy, whey protein duoc sir dung ngay cang phd bién nhu mét loai thue pham
b6 sung, thyc pham chtrc ning voi ngudi 16n va mot thanh phan dinh dudng quan trong trong sira -
thuc pham bd sung danh cho tré nho. Cac thanh phéan sinh hoc ciia whey, bao gdm lactoferrin,
B-lactoglobulin (B-LG), a-lactalbumin (a-LA), glycomacropeptide va immunoglobulin, da dugc
chtng minh mét loat cac dic tinh ting cuong mién dich. Hai thanh phan chinh trong whey protein,
a-LA va B-LG, 14 tién chat cua cac peptide trc ché men chuyén c6 tén 1a lactokinin, c6 hoat tinh
chéng tang huyét ap va co kha ning chéng béo phi. Cac peptide da chirc ning khac sinh ra tir whey
goi 1a o-Latorphin va p-Lactorphin anh huéng dén qua trinh tao md cia té bao m& do hoat dong wrc
ché men chuyén cua chung va c6 thé 1am giam luong m& hap thu tir thire an .

Hién nay trén thé gidi va tai Viét Nam, c6 mot s6 nghién ctru vé cac phuong phap xac dinh ham
lwong a-LA va B-LG trong cac loai thuc phim bd sung. Phuong phap chuin d6 da dugc Robinson
va cong sy dd phat trién tir nhitng nam 1940 . Phuong phép nay don gian, dé thyc hién nhung chi
ap dung duoc cho miu nguyén lidu don thanh phan va khong chon loc cho dung protein dang can
phan tich. Stumr va cong su [5] da gidi thiéu phuong phap ELISA dac hi¢u cho B-LG. Phuong phap
nay cho d¢ chon loc va dac hi¢u cao, d6 chum va d6 dung dat yéu cau vé tham dinh cia AOAC véi
2161 han dinh luong 0,22 mg/kg va gidi han phat hién 0,07 mg/kg. Miralles B. va cong sy da nghién
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ctru phuong phap dién di mao quan dé xac dinh dong thoi protein whey, casein va cac san phiam
chuyén hoa cta chiing. Cac gi6i han xac dinh 14 0,16 va 0,14 mg/mL v&i d6 thu hdi trung binh lan
luot 14 99,54 va 105,18% ddi v6i p-LG va para- kappa casein. Yiping Ren va cong su da phat trién
phuorng phap xac dinh dong thoi a-LA va B-LG bang phuong phap sic ky 1ong hiéu ning cao ghép
nbi detector khdi phd. So sanh voi cac phuong phap trude day, phuong phap nay giup giam thoi
gian phén tich va giam gidi han phat hién. Phuong phap da duoc thim dinh khoang tuyén tinh (R
>0,9991), d6 nhay (gidi han dinh Iuong 0,15 — 0,19 ug/mL), 6 thu hoi (94,0 — 98,7%), do chinh
xéc (46 léch chuan twong d6i < 11,1%) va do tai lap (d6 1éch chuan twong ddi < 5,7%).

Theo TCVN 9660:2013 (ISO 13875:2005) vé sita dang long - Xac dinh ham lwong
B-lactoglobulin tan trong acid [1], mau sita 1ong (sita tuoi, thanh trung va sita dic) duoc chinh pH
dén mic dudi 4,6 dé két tia casein. Dich chiét mau con lai s& duoc pha loﬁng thich hop va phan tich
trén hé théng HPLC. Phuong phap nay c6 uu dlem 1a dé thyc hién, c6 thé ap dung dugc tai nhiéu
phong thi nghlem nhung mai chi ap dung cho nén sira 1ong, chua c6 thir nghiém véi cac nén sira
bot va mot s6 san pham sira khac nhu phomat. Mat khac, phuwong phap méi chi dimg lai tai mot loai
protein 1a B-lactoglobulin, con thanh phan a-lactalbumin khong duoc dé cap dén, nén can phai xem
xét thém dé chig minh hai protein nay khong bi tring nhau trong qua trinh phan tich mau, vi hai
protein ndy gan nhu ludn di cung nhau.

Phuong phap sac ky long str dung detector khoi pho c6 d6 nhay va do chon loc cao, tuy nhién
yéu cau qua trlnh xir Iy miu phtrc tap, trang thiét bi dat tién. Trong khi do, phuong phép HPLC Ia
phuong phap 6n dinh, hiéu qua, st dung hoa chét va thiét bi thong thuong, dé trién khai, phii hop
v6i diéu kién ctia cac phong thi nghiém tai Viét Nam. Dé tang tinh ing dung ciia nghién ctru, nhém
nghién ciru lya chon ki thuat HPLC dé tach cac whey protein trong dé tai nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twgng nghién ciru

Cac mau thyc pham bd sung c6 chira whey duoc 1y ngiu nhién trén thi truong.
2.2 Phuong phap nghién ciru
2.2.1. Thiét bi, dung cu, héa chat
2.2.1.1. Thiét bi dung cu

H¢ thong sic ky long hiéu ning cao (HPLC) Alliance gdm bom cao ap, bo diéu nhiét cot, bd
tiém mau ty dong két ndi véi detector PDA ciia hang Waters.

Cot Sunfire C18 (250 mm x 4,6 mm, 5 pm) va tién cot twong tng (Waters).

Céc dung cu va thiét bi phu tro khac trong phong thi nghiém.
2.2.1.2. Héa chat

- Chuan o-lactabumin from bovine milk Type III (d6 tinh khiét >85%) va p-lactoglobulin from
bovine milk (d6 tinh khiét >90%) ctia hing Sigma Aldrich.

- Acetonitrile dung cho HPLC, Merck.

- Acid trifluoroacetic (TFA), acid clorohydric 37% (HCI), acid acetic bang (Merck).

- Nudc cét hai lan.

2.2.2. Tién hanh
2.2.2.1. Chuan bi chdt chudn

- Dung dich chuan gbc: Can chinh xac 50mg chat chudn va chuyén vao binh dinh mtrc 50ml,
hoa tan hoan toan va dinh mirc bang dén vach bang HQO va lic déu.

- Ddy chuan lam vige: chuan bi diy chudn lam viéc tir 30- 800 pg/mL.
2.2.2.2. Xir Iy mau

Mau duoc xay, nghién nho, min va tron déu dé dat duge do déng nhét vé mat cam quan. Can
chinh xac khoang 2,0 g miu vao éng ly tim 50mL, thém khoang 45 mL dung dich acid acetic 0,05M,
lic vortex 30 gidy va dé yén trong 10 phut. Sau d6, ly tim gan dich vao binh dinh mac 50mL dinh
murc dén vach bang H5O. Pha loang thich hgp bang H5O va loc qua mang loc 0,45 um trudce khi
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phan tich trén HPLC.
2.2.2.3. Diéu kién sdc ky

Pé xay dung quy trinh phan tich dong thoi a-LA va B-LG, cac diéu kién sic ky dudi day da
duoc st dung:

- Cot C18 (250 mm x 4,6mm x 5 um)

- Téc @6 dong pha dong: 0,8mL/phut

- Pha dong:

kénh A (TFA 0,1% (v/v) trong nudc);

kénh B (TFA 0,1% (v/v) trong acetonitril);

gradient: 0 - 35 phut: 30% A - 50% B, 35 - 40 phut: 50% A - 30% B

- Thé tich bom mau: 20ul

- Detector PDA: A=215nm
3. KET QUA VA BAN LUAN
3.1. Céc diéu kién xir Iy mAu va phén tich miu

Qua tham khao céc tai liéu [1] va khao sat tai phong thi nghiém, thay rang st dung cot tach C18
v6i pha dong theo chuong trinh rira giai gradient gdm hai kénh chira TFA 0,1% trong nudc (kénh A)
va TFA 0,1% trong ACN cho hiéu qua tach t6t nhat a-LA va p-LG.

Do d6i twong nghién ctru ciia dé tai 1a nén mau sita va cac thuc pham bo sung c6 ngudn goc tir
sita, thuc pham bo sung chtra whey 1a nén mau phirc tap, can quy trinh xir Iy mau dé lam sach tap
chat ciing nhu loai bo mot sé protein dong rira giai trong qua trinh sic ky. o-LA va B-LG c¢6 mit
trong nén sita v4i lugng nho trong khi mau chira luong 16n casein, do d6 can két tia dé loai bo
casein, a-LA va B-LG duoc tach bang ly tim va phan tich trén HPLC.

Trong nghién ctru nay, mot sé dung méi di dwoc sir dung dé khao sat diéu kién xur Iy mau. Két
qua cho thay dung dich acid acetic 0,05 M cho dich chiét sau khi ly tim trong nhat. Acid acetic 1a
mot acid yéu c6 pKa = 4,75, dung dich acid acetic 0,05M c6 pH khoang 3, c6 thé chiét a-LA va
B-LG va két ta casein ma khong can diéu chinh pH. o-LA va B-LG khong bi két tiia va c6 thé phan
tich truc tiép bang phan dich trong. Do @6, dung dich acid acetic 0, OSM dugc lua chon dé chiét
o-LA va B-LG. Sau khi lya chon diéu kién sac ky va diéu kién xur ly mau phuong phép duge tham
dinh dé xac nhan gia tri sir dung va ap dung phan tich mot s6 mau thuc té.

Nhu vy quy trinh xtr ly mau cu thé gdm céc budc sau:

Céan 2 — 5 g méu vao ong ly tdm 50 mL, thém 35 mL acid acetic 0,05M, lic xody 1 phiit va dé
yén trong 15 phit. Lac xody 1 phut, ly tdm 6000 vong/phut trong 5 phat. BPinh mic 50 mL bang
dung dich acid acetic 0,05M. Loc dich va phan tich béng HPLC.

3.2. Thim dinh phwong phap

- Do dic hiéu: phan tich dong thoi dung dich chudn o-LA va B-LG, dung moéi chiét mau va mau
thuc, mau thuc thém chuén trén hé théng HPLC, sau d6 so sanh thoi gian luu cua chuin, mau thuc.
mau thyc thém chuan va dung méi chiét mau. Két qua phan tich cho thay, trén sic ky do cta dung
moi chiét mau khong xuat hién pic nao ¢ ciing thoi gian luu véi pic cta a-LA va B-LG trén sic ky
d6 cia dung dich chuan (Hinh 1). Dong thoi trén sac ky d6 cia mau thyc, mau thyc thém chuan
xuat hién pic a-LA va B-LG c6 thoi gian luu gan véi thoi gian luu ctia chuan véi (d9 chéch 0,34%)
v6i phd hap thy trong ddng vé hinh dang phd, budc song cuc dai, s6 luong bude song cuc dai. Nhu
vay quy trinh da xay dung cho phép phan tich ham luong o-LA va B-LG trong nén mau di Iya chon.

- Khoang tuyén tinh: Chuan a-LA va B-LG duoc chuan bi thanh 5 dung dich chuan lam vige co
ndéng do dao dong tir 30- 800 pg/mL. Két qua thuc nghlem (Bang 1) cho thay trong khoang nong do
nay c6 quan hé tuyén tinh chit ché giita nong do 1y thuyét va dién tich pic trén sac ky do.

- Gidi han phat hién (LOD) - Gi6i han dinh luong (LOQ): Tién hanh xac dinh LOD theo phuong
phap thuc nghiém (phuong phap tinh toan): Ding miu c¢6 ndong do thap gan gia tri ngudng phat
hién, phan tich 1ap lai 10 lan va tinh céac gia tri do 1éch chuén, gia tri trung binh. Tur d6 tinh duoc gia
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Hinh 1. Sic do dé dac hiéu va chon loc

A - Dung méi chiét, B - Dung dich chudn va phé hap thu,

C - Dich chiét mdu thwc va phé hdp thu. D - Dich chiét mdu thiee thém chudn va phé hdp thu.

tri gidi han phat hién va gioi han dinh lu'orng tuong rng voi quy trinh phan tich (Bang 1).

- Bo 1ap lai: Bugc danh gia qua 6 lan phan tich doc lap trong ngay. Ket qué thyc nghiém cho thay
¢6 d6 1ap lai phit hop véi yéu cau ctia mirc ndng do tuong img theo yéu cau cua AOAC (Bang 1).

- D6 dang (d6 thu hdi): Pugc danh gia khi thém chudn a-LA va B-LG vao nén mau tai 2 mirc
ndng do khac nhau. Két qua thuc nghiém cho thay do thu hoi tai cac muc thém chuan déu dat yéu
cau ciia AOAC (Bang 1).
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Bing 1. Tém tat két qua tham dinh

.. . Két qud
Thong so tham dinh Yéu cau AOAC
a-LA B-LG
Khoéng tuyén tinh
- Khoang ndng dff) R?>0.99 33,6 -768 ppm 36,4 - 803 ppm
- Phuong trinh hoi qu 7 = - = +
- D6 chéch (bias %)
LOD = 0,21 (g/100g); | LOD = 0,95 (g/100g);
LOD - LOQ R =1[4,10] LOQ =0,70 (g/100g) | LOQ=3,17 (g/100g)
(R=4,11) (R =4,60)
RSD% do¢ lap lai
- Ham luong 1%:
- Do 1ap lai (n=6) <2,7% RSD% =1,73% RSD% =1,76%
- Ham lugng 100%:
<1,3%

Do thu hoi (thém
chuan & 2 mirc nong
do)

R% [1,100%] =
98 - 102%

95,0 % - 104,9 %

97,9 % - 102,8 %

3.3. Ung dung phén tich thwc pham bo sung trén thi truong

Sau khi tham dinh, phuong phap phan tich dugc ap dung dé phan tich ham luong o-LA va B-LG
trong mot s6 mau thuc pham bd sung danh cho tré nho duge 1y ngu nhién trén dia ban Ha Noi.
Cac mau dang bot duge ma hoa béng chit “B”, cac mau dang long duoc ma hoa bf?mg chit “L”. Két
qua phan tich mau thyc t& dugc liét ké trong Bang 2.

Két qua phan tich cho thdy, ty 1¢ B-LG/o-LA trong cac mau sita dao dong trong khoang 1,59 -
4,07 1an. Theo 1y thuyét, a-LA chiém khoang 20 -25% whey, B-LG khoang 60 -65%, nén ty 1& B-
LG/0-LA theo ly thuyét s& khoang 2,4 - 3,25. C6 thé thdy rang c6 8/17 mAu sita cho ty 18 gan sat Iy
thuyét. Ngoai ra, ham lugng B-LG + a-L chiém khoang 20,87 - 63,42% so voi ham lugng protein
ghi trén nhin. Su khac biét nay co thé 1y giai do ngudn gdc sita khac nhau (bo, dé, ciru) nén ty 18
whey/casein khac nhau. Hon nira, do diéu kién bao quan khac nhau ma ty 1€ hu hao, chuyén hoa
qua nhau trong qua trinh luu trir.
Bing 2. Két qua phdn tich mau thyee té

ron | @A B-LG i | BLOHaLa P ,:Zf;" % B-LG +
STT méu (Igo/; 00g, (g/100g, B-LG /a.- A (g/100g, (2/100g, a-.LA/ )
mlL) 100mL) 100mL) 100mL) protein nhan
1 B1 1,13 2,89 2,55 4,03 16,5 24,4
2 B2 2,26 5,14 2,28 7,40 21,5 34,4
3 B3 1,39 2,20 1,59 3,59 11,1 32,3
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4 B4 1,43 4,08 2,85 5,51 15,2 36,3
5 B5 1,45 2,95 2,03 441 15,5 28,4
6 | B6 1,09 3,05 2,79 4,14 16,0 25,9
7 B7 1,11 3,16 2,84 427 16,2 26,4
8 | B8 1,26 3,15 2,50 4,41 16,8 26,3
9 | B9 2,62 5,40 2,06 8,02 17,9 44,8
10 B10 1,24 3,31 2,66 4,56 18,1 25,2
11 B11 1,01 4,09 4,07 5,09 13,4 38,0
12 | BI2 2,96 6,68 2,25 9,64 15,2 63,4
13 | LI 0,23 0,67 2,88 0,90 3,36 26,7
14 | L2 0,35 0,81 2,31 1,17 3,10 37,6
15 | L3 0,28 0,60 2,12 0,89 3,50 25,4
16 L4 0,17 0,48 2,79 0,65 3,10 20,9
17 | L5 0,26 0,64 2,52 0,90 3.40 26,4
4. KET LUAN

Phuong phap dinh luong ddng thoi a-LA va B-LG bang HPLC-PDA trong nen mau thuc
pham bb sung dd duoc xay dung va thim dinh. Phuong phap di duoc tham dinh vé do dic hiéu,
khoang tuyén tinh, gi¢i han phat hién, gioi han dinh luong, do chym, d6 dung theo hudng dan
cia AOAC. Két qua tham dinh cho thay phuong phap dat yéu cau dé ap dung phan tich ham
luong a-LA va B-LG trong thuc pham bd sung, c6 thé tién hanh phan tich tai cac phong thur
nghiém c6 hé théng HPLC nhu mét phuong phép thudng quy. Nhitng két qua phén tich ban dau
tir mot s6 mﬁu thuc té trén thi truong cho thdy c6 su khac biét 1on vé ham lugng a-LA va B-LG
gitra cac mau, thé hién sy khong déng déu dang ké vé chat luong cua nhung san pham nay.

Tuy nhién, dé c6 thém céac cin ctr danh gia chit lwong cua whey protein, can c¢6 thém cac nghién
ctru vé cac thanh phan khac, chira ham luong nhé nhung c6 gia tri quan trong trong cai thién st
khoe. Do vay, trong tuong lai, nhom thyc hién dé tai sé tiép tuc nghién ciru mé rong phan tich cac
whey protein khac, cling nhu mo rong cac nén mau cé chira whey protein.
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Summary

METHOD VALIDATION FOR SIMULTANEOUS QUANTIFICATION OF WHEY
PROTEINS IN DIETARY SUPPLEMENTS BY HPLC

Nguyen Thi Hong Ngoc', Mac Thi Thanh Hoa', Vu Thi Thanh An?,

Pham Thi Thanh Ha?, Cao Cong Khanh', Le Thi Hong Hao'

! National Institute for Food Control

2 Hanoi University of Pharmacy

A HPLC method has been validated for simultaneous determination of Alpha-lactalbumin (a-

LA) and Beta- lactoglobulin (B-LG) contents in dietary supplements by HPLC-PDA. The method

was carried out in C18 column with a gradient of 0.1% TFA/ water — 0.1% TFA/ acetonitrile as

mobile phase. The proteins were detected at 215 nm wavelength within 50 minutes. The method
was validated in specificity, linearity, precision and accuracy; and then was applied to analyze sev-
eral random dietary supplements.

Keywords: Alpha-lactalbumin (0-LA), Beta-lactoglobulin (B-LG), whey, whey protein, dietary
supplement, HPLC, PDA.
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