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Tom tat

Ky thuat sic ky long khéi phd hai 14n da dugc ing dung nham nghién ctu xay dung va
thdm dinh phuong phap xac dinh ham lugng mot s6 oligosaccharide chinh ti stta me (Human
Milk Oligosaccharides - HMOs) gom 2’-Fucosyllactose (2°-FL), Lacto-N-neotetraose (LNnT),
Lacto-N-tetraose (LNT), 3’-Siallylactose (3’-SL) va 6’-Siallylactose (6’-SL) trong thuc phdm b6
sung dang bot va dang 16ng. Hé pha dong st dung gom 2 kénh: kénh A (dung dich acid formic
0,1%) va kénh B (acetonitril) két néi véi cot phan tich HILIC (1,7 pm; 2,1 x 150 mm) thong qua
detector khoi phé cho thoi gian phén tich ngén, trong 10 phut c6 thé xac dinh dong thoi dugce ca
05 chét thuéc nhém HMOs. Phuong phap da dugc thdm dinh cho thay d¢ chinh xac cao, nhanh,
hiéu qua va da dugc ap dung vao phén tich cdc mau trén thi truong cho thdy kha ning ting dung
cao trong thuc té. Giéi han phat hién va gii han dinh lugng cho ca 5 chat 2°-FL, LNnT, LNT,
3’-SL, 6’-SL tuong ting la 4,0 mg/kg va 10,0 mg/kg. Khoang tuyén tinh ctia phuong phap nim
trong khoang tii 0,4 - 40 Mg/mL. Céc thong s6 thdm dinh khac bao gom do dung (R% 98,8 - 103
%); do chinh xac (RSD% 1,69 - 5,54 %) déu dap ting dugc theo yéu cau cia AOAC. Quy trinh
dugc ap dung vao thuc t€ phéan tich 25 mau thuc phdm b sung (TPBS) trén thi truong cho két
qua téng cac HMOs trong mau TPBS dang bot khoéng 0,1 - 0,3 g/100g va d6i véi TPBS dang
l6ng khoang 0,01 - 0,03 g/100mL.

Ti khéa: 2’-Fucosyllactose (2°-FL), Lacto-N-neotetraose (LNnT), Lacto-N-tetraose (LNT),
3’-Siallylactose (3’-SL), 6’-Siallylactose (6’-SL); HMOs; Thiic phdm bo sung; HPLC; LC-MS/MS.

1. DAT VAN PE

Oligosaccharide tii stta me¢ (Human Milk Oligosaccharide - HMOs) la nhém sinh khoi d6i
dao tht ba sau duong stia va lipid, dat tt 5 dén 20 g/L trong stia me [1]. C6 t6i 1% HMOs dugc
hép thu & duong tiéu hoa va dugc tim thay trong tudn hoan toan than. Su da dang va phong phu
nay chi c6 6 ngudi va khong thdy & cac dong vét c6 va khac. Ham lugng HMOs phu thudc vao
nhiéu yéu t6 khac nhau: giai doan tiét stia, ché do dinh dudng ctia ngudi me, khuynh huéng
di truyén hodc tham chi la khu vuc dia ly - thé nhuéng va méi trudng kinh té xa hoi. Mac du
HMOs dugc ciu tao chi tii 05 loai monosacaride co ban, nhung d6 phtic tap vé cau tric ctia
HMO, trong siia me la rat phong phti va da dang. Hién nay, hon 200 loai oligosaccharide khéc
nhau vé mat cau truc da dugc tim thdy, trong d6 c6 19 chat thuoc nhém HMOs da dugc mo ta va
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xac dinh cdu trac. Nam loai monosaccharide co ban hinh thanh cau trac HMOs gom c¢6 glucose
(Glc), galactose (Gal), N-Acetyl-Glucosamine (GlcNAc), furcose (Fuc) va acid sialic (Neu5Ac)
[2-3] nhu trong Hinh 1. Dya trén cau tric cau tao, HMOs dugc xem nhu mot prebiotic véi cac
tac dung chinh nhu khang khuén, khang virus, khang viém. Tac dung cia HMOs déi véi stic
khoe va su phat trién cta tré nhd duge mo ta tong quat nhu hoat tinh ctia mét prebiotic, hoat
tinh khang khudn, khang virus, ho trg su phat trién dudng tiéu hoa... [3-4]. Do d6, hién nay
trén thi truong da xuét hién rt nhiéu cac san phdm dugc bd sung mdt hodc mot s chat thudc
nhom HMOs trong cdng thiic bao ché. Tuy nhién, tai Viét Nam hién nay van chua cé phuong
phdp phén tich xac dinh ham lugng cic HMOs dugc b6 sung vao cac san phdm thuc phdm bd
sung. Vi vay, viéc phat trién moét phuong phap phan tich dé€ kiém soat cac san phdm nay trén thi
truong la diéu can thiét.

a1z El : B13 e p1-4
A a3 H B13
al-4 al-2 B1-4 . p1-3
E R LNT
bs 2-FL O i?m 1 516 | B4 LNnT
a : (type D)
a6 b e (type II)
3-FL EL B1-4
B1-4
qzzp—o
.. 3.-SL a;%_.
B1-4
pl-4_ e, ; et
a . esL
p13 ...... B1-4
514 N 1
1-2 - 4
a LNFP | _' O_. a?-6 B1-4 B13
al-4 B1-3 s Lactose ': a2-3
S < ai4 £ S-LNF Il or
B1-3 & e
- . F-LST
LNFPII - 4 p13 4
.' voa2d
p1-4 B DS-LNF Il or
pra g Ly FDS-LNT |
al-3 .';""2'3 )

LNFP Il B1-4 -

i a2-6 (513
B13 4 813

- g
- o LSTh
3 p1-3
LNFP V a2-6
P14 LSTc y
@ Glc O Gal B GlcNAc A Fuc ¢ Neu5Ac

Hinh 1. Lién két hinh thanh HMOs tu 05 monosaccharide co bdn [2]

Cho dén nay, da c6 nhiéu nghién ctiu xdc dinh cac chat thuoc nhém HMOs trong cac
nén mau khac nhau véi cac ky thuat ciing rat da dang. Céac cac ky thuat c6 thé liét ké nhu: ky
thuat sac ky ban mong (TLC), do goc quay cuc, sac ky long két hgp véi nhiéu loai detector khéac
nhau [10-12]. Trong d6 ky thuat sic ky ban mong va do géc quay cuc chu yéu dugce st dung dé
xac dinh do tinh khiét cia nguyén liéu, khong ap dung cho cac dang thanh phdm va ban thanh
phdm. Ky thuét sac ky long véi nhiéu loai detector khac nhau da va dang dugc sti dung rong rai
dé€ xac dinh cac thanh phan trong thanh phidm va ban thanh phdm. Cac hinh thtc phat hién va
dinh lugng cling da dang tii phén tich truc tiép bang RI [5], ELSD [6], HPAEC [7-9] MS/MS

Tap chi Kiém nghiém va An toan thyc phdm - Tap 4, S6 |, 202!



Nguyén Thi Hong Ngoc, Mac Thi Thanh Hoa, Tran Hang Son,... Lé Thj Hong H&o

[10] dén phan tich gian tiép bang PDA va FLD [7].

Cac phuong phap néu trén déu stt dung hoa chat va thiét bi thong thuong dé tién hanh
phan tich, hau hét phu hgp véi diéu kién ctia cac phong thi nghiém tai Viét Nam hién nay.
Phuong phap HPLC véi detector FLD tuy don gian va c6 kha nang ting dung rong nhung trong
qua trinh phan tich can st dung dan xudt tao huynh quang, do vay sé c6 thém phan sai s6 anh
hudng do hiéu suat dan xuat. Trong khi do, phuong phép sac ky long khoi pho hai lan la phuong
phap cho do nhay t6t nhét, dong thoi cling c6 trién vong dé€ phat trién phén tich dong thoi nhiéu
chét nhat trong nhém HMOs va c6 thé truc tiép phan tich ma khong can thém budc dan xuat.

Nghién ctiu nay tép trung vao viéc t6i uu hdéa qua trinh phéan tich 05 chat thuéc nhéom
HMOs gom Glc, Gal, GIcNAc, Fuc va Neu5Ac trén thiét bi LC-MS/MS. Trong d6, cac dung moi
chiét va mdt s6 budc lam sach dugc khao sat d€ loai bo t6i da anh hudng ctia nén mau dén qua
trinh phén tich. Cac diéu kién phan tich dugc t6i uu héa tu dong trén thiét bi LC-MS/MS dé
thu dugc dii liéu vé manh phd phén tich. Phuong phap sé dugc thdm dinh d€ xac nhan gia tri st
dung va dugc ap dung thi nghiém thuc té€ d€ phan tich cic mau TPBS thu mua trén thi truong.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thiét bi, dung cu va héa chat
2.1.1. Thiét bi va dung cu

Thiét bi chinh st dung trong qua trinh phan tich 1a hé thong sac ky long Acquity két néi
v6i khéi phd 3 ti cuc Xevo TQD cuia hang Waters, My. Cot phén tich mau la cdt XBridge HILIC
(3,5 um, 2,1 mm x 150 mm) ban chét silica va cot BEH Glycan Amide (1,7 um, 2,1 x 150 mm).
Ngoai ra, nghién ctiu con st dung mot s6 thiét bi phu trg va dung cu thong thuong khac trong
phong thi nghiém.

2.1.2. Héa chdt, chdt chudn:

Cac hoa chat st dung trong nghién ctiu déu thudc loai tinh khiét phan tich, bao gom:
Chuén 2’- fucosyllactose, lacto-N-tetraose, lacto-N-neotetraose, 3’-sialylactose, 6-sialylactose
cta Carbosynth véi do tinh khiét > 98,0 %. Mot s6 hoa chat khac duge st dung trong qua trinh
phan tich va xtt ly mau: Nudc cit hai lan khti ion, methanol, chloroform, acetonitri, bot lam sach
C,,» bot carbon graphit - Agilent, My, K Fe(CN)_.3H,O (tinh khiét phan tich), Zn(CH,COO),
(tinh khiét phan tich), acid trichloroacetat (tinh khiét phén tich).

2.2. Mau nghién ctiu

- Déi tugng nghién cdu: 25 thuc phdm bo sung (TPBS) cé chia HMOs dugc ldy ngau
nhién trén thi trudng Ha Noi, cu thé bao gébm 15 mau TPBS dang bdt va 10 mau TPBS dang
léng.

- Lya chon mau tring: 4p dung quy trinh phan tich da lya chon va tién hanh phan tich
mot s6 mau TPBS khong chita thanh phan cung cdp HMOs. Chon mau trang la mau khong c6
tin hiéu trung véi thoi gian luu cua chat phan tich trong mau chuén.

2.3. Phuong phap nghién ciou
2.3.1. Khdo sat va xdy dung quy trinh phan tich
* Khéo sat va t6i uu hda qua trinh phén tich trén khoi pho
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- D€ t6i uu hda diéu kién phan tich trén khéi phd, cac dung dich chudn 2’-FL, LNT, LNnN,
3’- SL, 6’-SL dugc chuén bi 6 ndng d6 5 pg/mLva tién hanh t6i uu héa ty dong trén thiét bi Xevo
TQD ctia hang Waters dé thu dugc cac diéu kién vé manh phé ctia chat phan tich.

- D61 v6i qua trinh tach sac ky, 2 loai cot dugc lya chon khéo sat gobm: Cot BEH Glycan
Amide (1,7 pm, 2,1 x 150 mm) va ¢t HILIC (3,5 pm, 2,1 x 150 mm) ban chat silica, dung dich
chuin hén hgp gém ca 5 chat 2°-FL, LNT, LNnN, 3’- SL, 6’-SL & nong d¢ 1 pg/mL dugc phan
tich v6i cung hé pha dong bao gom kénh A: acid formic 0,1% va kénh B: acetonitril.

* Khdo sdt quy trinh chiét va lam sach mau:

Mau sau khi dugc cin véi lugng thich hgp (2 - 5 g) vao cac 6ng ly tim 50 mL, thém chuédn
& muc nong d6 4 pg/mL, b sung thém 40 mL cac dung moi va thudc thi chiét mau; 4 hé dung
moi va thuoc tht khao sat bao gom: (1) thudc thu Cazzer, (2) acid trichloroacetat 1% trong
nudec, (3) hé dung moi chloroform : methanol (3:1, v/v), (4) dung mo6i methanol 100%. Sau khi
chiét, mau dugc ly tim va dinh mtic viia ¢t 50 mL bang cac dich chiét va phén tich trén LC-MS/
MS dé€ danh gia do thu héi.

Dai véi quy trinh lam sach, sau khi lua chon dugc dung moi chiét thich hgp, hut chinh
xdc 1,0 mL dich chiét khdo sat lam sach bang 2 loai bot SPE khac nhau: bot carbon graphit va
bot C .. Ly tam 13.000 vong/phut, 1y phan dich trong, phan tich trén LC-MS/MS va dénh gia
d6 thu héi.

2.3.2. Tham dinh phuong phdp

Phuong phap dugc thdm dinh theo ding yéu cau cia AOAC véi cac thong s6 trén ca 2
nén mau TPBS dang long va dang bot, bao gom dd dac hiéu, khodng tuyén tinh, do lap lai, do
thu hoi, giéi han phat hién va gi6i han dinh lugng.

2.3.3. Phan tich mau thuc té

Sau qua trinh khao sat diéu kién phan tich, quy trinh dugc 4p dung d€ phan tich 5 chat
HMOs trong 25 mau TPBS thu thép dugc.

III. KET QUA VA BAN LUAN

Dua trén mot s6 tai liéu tham khao [5-8] va tinh chat phan cuc cia nhom HMOs [1], 02
loai cot HILIC va ¢t Amide da dugc lya chon dé€ khao sat diéu kién tach trén sac ky long ctia
cac chat phén tich. Ngoai ra, do nén mau la TPBS dang long va dang bot thuong chiia ham lugng
16n protein, lipid, vitamin, khodng chét,... budc chiét va lam sach mau trudc khi phan tich trén
LC-MS/MS la can thiét.

3.1. Khao sat diéu kién sac ky

Qua tham khéo cac tai liéu [7-8], [10] két hgp véi tién hanh khdo sat, diéu kién sac ky dé
xac dinh dong thoi HMOs dugc lya chon nhu sau:

- Cot HILIC (3,5 um; 2,1 x 150 mm) hoac c6t BEH Glycan amide (1,7 um; 2,1 mm x 150
mm) trudc cot bao vé¢ amide BEH (1,7 um; 2,1 mm x 50 mm).

- Pha dong: acetonitril: acid formic.

- T6c d6 dong: 1,0 mL/pht.
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- Thé tich tiém mau: 10 pL.
- Chuong trinh gradient (nhu & Bang 1).
Bdng 1. Chuiong trinh gradient phan tich HMOs

Thdi gian (min) Kénh A (acid formic 0,1%) Kénh B (acetonitril)
0,0 40 60
2,0 40 60
2,5 80 20
7,5 80 20
8,0 40 60
10,0 40 60

Két qua sac ky khao sat kha nang phan tach cac chat phan tich khi st dung cot HILIC va
Amide dugc thé hién trong Hinh 2. Két qua cho thdy, sac ky d6 tdng (TIC) ctia dung dich chudn
phan tich trén cot HILIC cho thdi gian luu, thoi gian phan tich cing nhu kha néng tach tot hon
so v&i cOt amide.
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Hinh 2. Sac ky d6 tong TIC dung dich chudn hén hgp 5 chdt 2’-FL, LNT,
LNnN, 3>- SL, 6>-SL nong d6 4 ug/mL
3.2. Khao sat diéu kién chiét mau
Céc mau trang dugc thém chudn hén hgp 05 chat gom: 2°-FL, LNT, LNnN, 3’- SL, 6’-SL
¢ nong do 4 ug/mL. Sau d6 tién hanh khao sat diéu kién chiét mau st dung 04 dung dich chiét
khdo sit gom: thudc tht Carrez, dung dich TCA 1%, methanol, CHCI, MeOH (3 : 1,v/v). Két
qua d¢ thu hoi dugc trinh bay trong Bang 2.

Bdng 2. Két qud hiéu sudt thu hoi sau quy trinh khdo sdt dung moi chiét mau

Dung méi 2-FL LNT LNnT 3-SL 6-SL
Carrez 84,7% 87,7% 93,9% 94,3% 94,9%
TCA 1% 95,5% 93,5% 99,1% 91,0% 92,7%
CHCI, : MeOH 99,0% 98,8% 98,0% 98,8% 99,6%
MeOH 88,5% 93,7% 90,1% 99,4% 92,1%
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Bang 2 cho thdy v6i dung moi 1a hon hgp CHCIL, : MeOH (3 : 1,v/v) hiéu sudt thu héi la
cao nhat nén hon hgp dung méi CHCIL,: MeOH (3 : 1, v/v) da dugc lya chon cho cac budc khao
sat tié€p theo.

3.3. Khao sat di€u kién lam sach

Cac dich chiét mau thu dugc sau qua trinh xt ly v6i hon hgp CHCI,: MeOH (3:1, v/v) tiép
tuc lam sach bang 0,15 g bot C , va 0,15 g than hoat tinh dé loai bé cdc thanh phan con lai nhu
vi khodng, chat tao huong, chat tao mau,... Két qua thu dugc nhu Hinh 3.
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Hinh 3. Két qud hiéu sudt thu hoi sau qud trinh lam sach

Két qua khao sat & Hinh 3 cho thiy, sau khi lam sach v6i bot than hoat tinh, hiéu suat thu
héi giam xuéng dong thai dich lam sach van con mau so v6i cac mau lam sach bang bot C ..
Chinh vi thé, bt 1am sach C; da dugc Iya chon dé lam sach sau qua trinh tach chiét trudc khi
tién hanh phén tich trén thiét bi LC-MS/MS.

Nhu vay, sau cac buéc khao sat, quy trinh phan tich mét s6 HMOs (2-FL, LNT, LNnT, 3’-
SL, 6’SL) goém céc budc chinh nhu sau: can chinh xdc 2-5 g mau vao cac 6ng ly tam 50 mL, thém
khodng 35 mL dung méi chiét CHCL;: MeOH (3:1, v/v), lic ngang trong 30 phtt; Ly tim ldy dich
trong, dinh muc vita dt 50 mL; lac déu va loc qua gidy loc thu dich loc; hut chinh xac 1 mL dich
loc vao cdc 6ng d-SPE chtia san 0,15 g bot lam sach C,, lac vortex trong 1 phit, ly tam 13.000
vong/phut trong 2 phut; thu dich trong vao lo dung mau va phén tich trén thiét bi LC-MS/MS.
3.4. Xac nhan gia tri sit dung cua phuong phap phan tich
3.4.1. B¢ ddc hiéu

Tién hanh phan tich theo cac diéu kién sic ky da lua chon v6i mau dung dich chuidn néng
do 4 pg/mL, mau trang va mau trang c6 thém chuén. Két qua thu dugc cho thdy, thoi gian luu
cta 2’-FL, LNT, LNnT, 3’-SL, 6'SL trong mau thém chuén giong véi trong mau chudn, trén sac
d6 mau trang khong xudt hién pic trong khoang thoi gian luu ctia chét phén tich trén mau chuén
nhu trong Hinh 4. Dya trén s6 manh me va manh con cua cac chét phan tich, s6 diém IP thu
dugc nhu trong Bang 3.
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Hinh 4. Mot s6 sac ki do két qud dénh gid do ddc hiéu ctia 2-FL, LNT, LNnT, 3’-SL, 6°SL
Bang 3. D¢ ddc hiéu ctia 2’-FL, LNT, LNnT, 3’-SL, 6’SL
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706,2
706,2
706,9
706,9
632,0
632,0
632,1
632,1

325,0*
205,0
178,9*
112,8
178,9*
381,9
290,0*
86,7
298,9*
86,8

0,57

0,82

0,77

0,87

0,90

0,52

0,76

0,75

0,89

0,92

Dat

Dat

Dat

Dat

Dat
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*: Manh dinh lugng
% Ty 1é ion = manh dinh tinh/ manh dinh lugng
3.4.2. Gidi han phdt hi¢n (LOD) va gidi han dinh lugng (LOQ)

Dua trén ty s6 tin hiéu/nhiéu nén cua cac dung dich thém chuén, gii han phat hién va
giéi han dinh lugng ctia cac HMOs thu dugc trong Bang 4.

Bdng 4. Két qud gidi han phdt hién - Gidi han dinh lugng

Nén mdu Chdt phan tich LOD (mg/kg) LOQ (mg/kg)
2’-FL 4,00 10,0
LNT 2,00 5,00
TPBS dang bot LNnT 2,00 5,00
3’-SL 2,00 5,00
6’SL 2,00 5,00
2’-FL 4,00 10,0
LNT 2,00 5,00
TPBS dang long LNnT 2,00 5,00
3’-SL 2,00 5,00
6’SL 2,00 5,00

3.4.3. D¢ lap lai va d¢ tdi ldp noi bo

Thuc hién phan tich mau thyc chita 2’-FL, LNT, LNnT, 3’-SL, 6’SL. Phan tich 13p lai 06 lan
dé xac dinh d¢ 1dp lai va 10 lan moi kiém nghiém vién dé€ tinh d¢ tai lap gitia hai kiém nghiém
vién trong hai ngay khac nhau. Két qua phén tich d¢ tai lap noi bo cta phuong phap dugc trinh

bay trong Bang 5.
Badng 5. Két quad phan tich dg tdi ldp noi bo
Chdt phan tich Ham lugng Mijic yéu cdu Két qua Két lugn
2’-FL 0,1% < 8,0% 2,68 Dat
LNT 100 mg/kg < 6,0% 3,97 Dat
LNnT 100 mg/kg <6,0% 2,14 Dat
3-SL 0,1 % < 8,0% 3,89 Dat
6’-SL 0,1 % <8,0% 4,19 Dat

Két qua thdm dinh cho thdy phuong phap c6 d6 lip tot: RSD dat dap ting yéu clu cta
AOAC [7].

3.4.4. Bj thu hoi

Do thu hoi duge danh gia khi thém chuén & 02 mitc ham lugng 0,1 g/100 g (hodc 0,1 g/100
mL) va va 100 mg/kg (100 mg/L) ctia 2’-FL, LNT, LNnT, 3’-SL, 6'SL vao nén mau TPBS (dang
bot, dang long). Két qua d6 thu hoi dugc tém tit trong Bang 6.
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Bdng 6. Két qud ddnh gid do thu hoi trén nén TPBS dang bot va dang long

Miic ham
Nén mau Chdt phdn tich  lugng thém Miic yéu cdu Két qua
chudn
2-FL 95 -105% 98,8 - 102%
LNT 95 -105% 98,2 - 102%
LNnT 0.1g/100 ¢ 95 - 105% 98,0 - 103%
3’-SL 95 - 105% 97,5 - 103%
6’-SL 95 -105% 96,8 - 102%
TPBS dang bjt
2-FL 90 - 107% 99,4 - 102%
LNT 90 - 107% 97,6 - 102%
LNuT 100 mg/kg 90 - 107% 97,8 - 102%
3’-SL 90 - 107% 97,8 - 103%
6’-SL 90 - 107% 96,4 - 102%
2-FL 95 - 105% 98,0 - 101%
LNT 95 - 105% 100 - 102%
LNnT 0,1 /100 mL 95 - 105% 97,0 - 102%
3’-SL 95 -105% 98,7 - 103%
TPBS dang léng 6’-SL 95 -105% 96,2 - 102%
2-FL 90 - 107% 96,9 - 103%
LNT 90 - 107% 97,3 -101%
LNnT 100 mg/L 90 - 107% 97,8 - 103%
3’-SL 90 - 107% 97,9 - 102%
6’-SL 90 - 107% 95,5 - 102%

Két qua thdm dinh cho thiy d¢ thu hoi dat theo yéu cdu AOAC.
3.4.5. Két qud phan tich mau thuc té

Sau khi thdm dinh dat yéu cau ctia AOAC, quy trinh phan tich da dugc 4p dung dé phan
tich ham lugng 05 HMOs trong 25 mau bao gém 15 mau TPBS dang bt va 10 mau TPBS dang
long. Cac mau dugc lua chon la cac mau c6 cong bo trén nhan chita thanh phan HMOs hodc
2’-FL. Két qua phén tich dugc trinh bay trong Bang 7 va Bang 8.
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Bdng 7. Két qud phan tich 2°-FL, LNT, LNnT, 3’-SL, 6’SL trong mdu dang bot

Ky hiéu Ham lugng Ham lugng Hdian:g "$  Ham lugng 3’- Ham lugng 6’-
mau 2’-FL (mg/100g) LNT (mg/100g) (mg/100g) SL (mg/100g)  SL (mg/100g)
SB-1 120 23,0 - - -

SB-2 115 25,1 - - -
SB-3 256 14,8 - 0,85 0,23
SB-4 275 19,8 - 0,63 0,25
S$B-5 162 10,1 - - -
SB-6 109 36,1 - 0,15 0,62
SB-7 152 - - 0,54 0,45
SB-8 147 14,9 0,15 - -
SB-9 159 41,1 0,29 0,15 0,11
SB-10 296 - 0,95 - -
SB-11 243 22,5 - - -
S$B-12 158 - - - -
SB-13 255 - - - -
SB-14 201 - - - -
SB-15 162 - - - -

Ghi chu: “-“: Khong phat hién
Bdng 8. Két qud phan tich 2-FL, LNT, LNnT, 3’-SL, 6’SL trong mdau dang long

Ky hiéu Ham lugng Ham lugng Ham lugng  Ham luong 3- Ham lugng 6’-
mau 2’-FL (mg/L) LNT (mg/L)  LNnT (mg/L) SL (mg/L) SL (mg/L)
SL-1 22,1 - - - -
SL-2 15,5 - - - -
SL-3 21,1 1,01 - - -
SL-4 25,7 1,12 - - -
SL-5 23,4 0,98 - - -
SL-6 19,2 1,05 - - -
SL-7 13,8 - - - -
SL-8 21,7 - - - -
SL-9 29,6 - - - -

SL-10 21,5 - - - -

Ghi cha: “-“: Khong phat hién

Nhu vay c6 thé thiy, hién nay trén thi trudng, cic san phdm TPBS c6 bd sung HMOs
dugc cong bo trén nhan chu yéu tap trung vao 02 loai HMOs chinh 1a 2’-FL va LNT; cac HMOs
nhu 3’-SL va 6’-SL hau nhu khong xudt hién trong cac mau thuc hodc chiém mot ty 1é rat nho.
T6ng ham lugng HMOs dugc bd sung vao nén TPBS dang bot khoang 0,1 - 0,3 g/100g, trong
khi d6 ham lugng nay gidm gan 10 lan trong TPBS dang léng v6i ham lugng khodng 0,01- 0,03
g/100mL. Céc két qua phén tich trén cho thdy, v6i cac san phdm c6 cong bd thanh phan 2’- FL,
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ham lugng phén tich phu hgp v6i cong bé trén nhan san phdm, cic san phdm cong bo téng
lugng HMOs déu dat tit 85% trd 1én so v6i cong bo trén nhan. Tuy nhién, hién nay van chua cé
muc ham lugng khuyén cdo cua cac chit nhém HMOs trong cac TPBS, chinh vi thé viéc kiém
soat chat lugng van con gép nhiéu khé khan.

IV. KET LUAN

Phuong phap dinh lugng dong thoi 2°-FL, LNT, LNnT, 3’-SL, 6’SL bang LC-MS/MS trong
nén mau thuc phadm bo sung da dugc xiy dung va thdm dinh. Phuong phap da dugc thdm dinh
vé do ddc hiéu, khoang tuyén tinh, giéi han phat hién, giéi han dinh lugng, d6 chum, d¢ dung,
d6 khong dam bao do. Két qua phén tich thuc té cho thdy hau hét cac mau phén tich déu co két
qua pht hgp véi cong bd trén nhan ctia nha san xuit véi ham lugng 05 chat phan tich trong
khoang 0,1- 0,3 g/100g trong TPBS dang bot, 0,01-0,03 g/100mL v6i TPPBS dang long. Phuong
phap xay dung dat yéu cau dé ap dung phén tich ham lugng 2’-FL, LNT, LNnT, 3’-SL, 6'SL trong
thuc phdm bd sung, cé thé tién hanh phan tich tai cac phong tht nghiém c6 hé thong LC-MS/
MS nhu moét phuong phap thuong quy.
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Method validation for simultaneous quantification of some
Human Milk Oligosaccharides (HMOs) in dietary supplements hy
liguid chromatography tandem mass spectrometry (LG-MS/MS)
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Abstract

The mobile phase system consists of 2 channels: channel A (0.1% formic acid) and channel
B (acetonitril) connected to the HILIC column (3.5 pm, 2.1mm x 150 mm) and the MS detector.
The time analysis is 10 minutes, this method can identify all 5 substances belonging to the group
HMOs. The method of simultaneous quantification some of Human Milk Oligosaccharide in
dietary supplements by LC-MS/MS is an accurate and effective method to quickly determine the
content of 2’-Fucosyllactose (2 *-FL), Lacto-N-neotetraose (LNnT), Lacto-N-tetraose (LNT)3’-
Siallylactose (3’-SL) and 6’-Siallylactose (6’-SL) in both dietary supplements powder and liquid.
The method has been validated to be accurate, fast, effective and has been applied to aralyris of
samples on the market showing high applicability in fealyti. The detection limit and quantitative
limit for all 5°-FL, LNnT, LNT, 3’-SL, 6’-SL were 4 mg/kg and 10 mg/kg, respectively. The linear
range of the method ranges from 0.4 pg/mL to 40 pg/mL. Other validation parameters include
the accuracy (R% 98.8 -103%); The precision (RSD% 1.69 - 5.54%) can meet the requirement of
AOAC. The method was applied in practice to analyze 25 supplementary food samples on the
market gives the results of analyzing total HMOs in powdered samples about 0.1 - 0.3 g/100g
and for liquid samples about 0.01 - 0.03 g/100mL.

Keywords: 2’-Fucosyllactose (2-FL), lacto-N-tetraose (LNT), HMOs; dietary supplement,
LC-MS/MS.
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