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Tom tat

Phuong phap dinh lugng dong thdi mot s6 hoat chat nhém acid sialic (N-acetyl neuraminic acid
- NANA va N-glycolyl neuraminic acid - NGNA) bang k¥ thuat sic ky 1ong khéi phd hai 1an
(LC-MS/MS) di dugc nghién ctru va khao sat trén nén mau thyc pham bao vé sirc khoe (TPBVSK)
Qua trinh phan tach dugc thyc hién véi ¢t C18 (75 mm x 3,9 mm, 2,5 um) va pha dong dang dong
gdm acid formic 0,1 %: acetonitrile (80:20, v/v). Céc acid sialic trong tu nhién ton tai & dang lién
hop duoc thiy phan bang acid formic 1M & 80°C trong 2 gio trudc khi phén tich trén thiét bi
LC-MS/MS. Két qua tham dinh cho théy phuong phap c6 do dac hi¢u va do chon loc tdt, duodng
chuén tuyén tinh trong khoang 0,04 - 4,25 pg/ml, d6 lip lai va do thu hdi dép ung duoc yéu cau
phan tich theo AOAC. Phuong phap da duoc ap dung dé phan tich 45 mau TPBVSK trén thi trudng.

Tir khoa: Acid sialic, N-acetyl neuraminic acid, NANA, N-glycolyl neuraminic acid, NGNA,
thuce phcfm bdo vé sirc khoe, TPBVSK.

1. PAT VAN PE

Acid sialic 1a m6t nhom gdm khoang 60 hoat chit c6 ban chit dudng, 1a dan xuit ciia neuraminic
acid. Cac din xuat da duogc biét dén nhu dan xuat phosphate hoa, dan xuat sulfate hoa hodc bo sung
thém nhiéu nhom thé lactyl va acetyl. Acid sialic c6 mat tai co va dich thé cuia tat ca cac dong vt
c¢6 xuong song (dich ndo tuy, nudc bot, dich vi, huyét thanh, nuc mat, nude tiéu va sita), tring ca
va tham chi trén mang cau khuan gay viém  mang nao. Mat d6 acid sialic cao nhét dugc tim thy &
hé than kinh trung uong, chu yéu l1a mang té bao than kinh, wdc tinh cao hon 20 1an so véi mat do ¢
mang té bao thuong véi chire nang chi yéu 1a ting d nhay cam giita cac té bao [1], [2].

Moi co thé dong vat sdng déu c6 thé san sinh acid sialic, nhung khong c6 nghia 13 lugng sialic
sinh ra du dé dap tmg nhimg nhu cau tat yéu cia co thé. Lugng tiéu thu acid sialic nhiéu hay it phu
thudc vao nhidu yéu t nhu: dbi twgng dic biét (tré em, phu nit mang thai va cho con bu, ngudi gia)
va trang thai bénh 1y. Do vay, sit dung bd sung acid sialic thong qua ché do dinh dudng co6 thé gbp
phan duy tri lugng acid sialic 6n dinh cho cac chirc ning noi sinh quan trong hoat dong binh thudng
L4 q oy o

Trong hau hét cac loai san pham c6 nguon goc dong vat, cac acid sialic chu yéu 1a hon hop cia
N-acetyl neuramlmc acid (NANA) va N- glycolyl neuraminic acid (N GNA). Tuy NANA va NGNA
c6 mit & tit ca cac dong vat xuong sdng nhung riéng NGNA lai khong xuét hién & co thé ngudi do
su mat doan gen chuyén hoa tir NANA thanh NGNA [4].
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Hién nay ¢ Viét Nam chua c6 nhiéu nghién ctru xac dinh dong thoi cac acid sialic trong
thuc phém bao vé suc khoe (TPBVSK), gay khé khan cho viéc quan ly va giam sat chat lugng
céc san phdm c6 chira nhom chét nay. Do d6, nham gop phan bao vé quyen lgi nguoi tiéu dung
ciing nhu hd tro cac co quan chirc ning trong viéc kiém soat tét van dé an toan va chét luong
thuc pham, nghién ciru nay s& khao sat, lwa chon va dwa ra phuong phap phén tich dong thoi
ham lugng mot s hoat chit nhém acid sialic (2dm NANA va NGNA) trong san pham TPBVSK.
Trong do, phwong phap sic ky long khéi phd duge st dung v6i wu diém d6 nhay va do chinh
Xac cao.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru
- Dbi tugng phén tich: NANA va NGNA;
- Béi tugng mau: TPBVSK (dang sita bot, dang sita 10ng va nude yén).
2.2. Phwong phap nghién ciru
2.2.1. Thiét bi, héa chdt
2.2.1.1. Thiét bj, dung cu

- He thong sic ky long siéu hi¢u nang (UPLC) Acquity g6m bom cao ap, bo diéu nhiét cot, bd
tiém mau ty dong két ndi voi detector khdi phd cua hing Waters;

- Cot Xbridge C18 (75 mm x 4,6 mm, 3,5 pm) va tién cot twong ting (Waters);
- Cac dung cu va thiét bi phu tro khac trong phong thi nghiém.
2.2.1.2. Héa chat, chit chudn
- Chat chudn N-acetyl neuraminic acid (Sigma);
- Chét chuan N-glycolyl neuraminic acid (Sigma);
- Acetontrile (Merck);
- Acid formic (Merck);
- Nuée dé ion;
- Céc hoa chat khac str dung trong nghién ctru déu thudc loai tinh khiét phan tich (Merck, Sigma).
2.2.2. Noi dung nghién ciru
- Khao sat va Iya chon céac diéu kién phan tich (diéu khién khdi pho va diéu kién thiy phan);
- Tham dinh phuong phap;
- Ap dung phén tich ham luong NANA va NGNA trong mot s6 mau thuc té.
3. KET QUA VA BAN LUAN
3.1. Nghién ctru xay dung phwong phap phan tich
3.1.1. Khao sat va lua chon diéu kién sdc ky

Qua tham khao cac tai liéu [9], [10], két hop véi tién hanh khao sat trén thiét bi UPLC-Acquity
Xevo TQD, diéu kién sac ky dé xac dinh dong thoi NANA va NGNA dugc Iya chon nhu sau:

- Cot Xbridge BEH (75 mm x 3,9 mm, 2,5 pm) va tién ¢t twong tng;

- Pha ddng: acid formic 0,1 %: acetonitrile (80: 20);

- Toc d6 dong: 0,2 mL/phut;

- Thé tich tiém mau: 10 pL.

Diéu kién khéi phd duge dugce t6i vu ty dong bang phan mém tich hop vai thiét bi, cho két qua
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NANA va NGNA déu phan tich bang ché d6 ESI (-). Séc do phan tich dong thoi NANA va NGNA
tai diéu kién t6i wu duoc thé hién trong hinh 1.
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Hinh 1. Siic do NANA va NGNA tai diéu kién phdn tich t6i wu

Do cong thirc cdu tao d& dang mat di mot H', nén ¢ thé phan manh ion & ché do ion 4m. Tuy
nhién, khong phai thiét bi nao ciling cho do nhay can thiét vdi cac ion am. Vi vay, mot vai nghién
ctru da sir dung dan xuat dé khéa nhém R trong cong thirc cau tao, tang tin hiéu tai nhém amin dé
tao thanh ion duong. Tuy nhién, viéc Iya chon ion am c6 tinh chon lgc tot hon, do s6 lugng chat
phan tich cho ion am la rat it so vdi ion duong, hoan toan phu hop va dap ung yéu cau phan tich,
dac biét trén thiét bi su dung la detector khoi phd ba tr cuc. Do dd, nghién ctru da tién hanh trén ché
dd ion am cho két qua phan manh tuong thich véi cac nghién cuu trude day [9, 10].
3.1.2. Khao sdt va lira chon diéu kién xir Iy mdu

Trong tu nhién, NANA va NGNA thudng ton tai & dang lién hop trong cac chudi glycan trén bé
mit t& bao, vi vay can thuy phan dé chuyén vé dang tu do nham thuan loi cho qua trinh phan tich
bang LC-MS/MS.

Viéc giai phong acid sialic khoi dang lién hop cta chung c6 thé dugc thuc hién bang cach thiy
phan véi acid hodc v6i enzyme. Mic du thiy phén acid ¢6 chi phi thap va kha hiéu qua, nhung rat
kho kiém soat duoc sy can bang phu hop giita giai phong hoan toan va bat dau phan hay chat phan
tich. Nghién ctru ctia Schauer da chimg minh thity phan mau véi acid sulfuric 50 mM hoic acid
hydrochloric 100 mM (50 phut, 80°C) ¢6 thé din dén phan huy 1én téi 10% [11]. Tuong tu, acid
chlorohydric 25 mM, acid trifluoroacetic 25 mM (TFA) hoic acid acetic 2 M (2 gid, 80°C) c6 thé
gy giam hiéu suat toi 20% [12]. Theo Lamari va Karamanos [13] va Schauer [11], acid formic gay
ra su phé hiy it hon, nhung qua trinh thity phan c6 thé khong hoan toan. Diéu nay di dan dén mot
s6 lugng 16n cac diéu kién thuy phan khac nhau dugc nghién ciru dé giai phong acid sialic. Phuong
phap thily phan bang enzyme it c6 kha nang phan hiy acid sialic tu do, ngay ca khi kéo dai thoi
gian phan tich [14]. Tuy nhién, do déc tinh chon loc, mot loai enzyme chi ddc trung cho mét vai
acid sialic nén phuong phap nay c6 chi phi cao hon [15].

Dé phu hop voi diéu kién phong thi nghiém, va tham khao céc tai liéu néu trén, acid formic da
duoc lya chon 1 tdc nhan thuy phan, véi cac thong s6 khéo sat 1a nﬁ”)ng dd, nhiét do va thoi gian tién
hanh thi nghiém.

« Khao sat nong do dung dich acid formic

Trong céc nghién ctru trude day [13, 14], mot sd tic nhan thuong duogc st dung dé thiy phan
NANA va NGNA tir dang lién hop thanh dang tu do, bao gdm acid formic, acid chlorohydric, acid
sulfuric va acid trifloroacetic. Trong do, acid formic da dugc lya chon dé khao sat trong nghién ctru
do tinh chét khong tao can mudi khong tan gay nhiém ban hé thong.
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Két qua khao sat ndng do acid formic anh hudng dén tin hiéu chét phan tich duoc trinh bay
trong hinh 2.
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Hinh 2. Anh hwéng ciia nong dé dung dich acid formic dén tin hiéu NANA va NGNA

Céc két qua cho théy ré‘mg NANA va NGNA déu c6 tin hiéu cao nhat & acid formic IM. O nf”mg
d6 acid thap hon c6 thé qua trinh thity phan chua xay ra hoan toan, néu ndng do acid cao hon c6 thé
dan dén su phan huy cta chat phan tich. Do d6 acid formic véi nong 6 1M duogc Iwa chon cho cac
khao sat tiép theo.

* Khao sat nhiét do va thoi gian thuy phan

Két qua khao sat anh huong ciia nhiét d6 trong khoang 60°C - 100°C dén hiéu suit thuy phéan
cho thay tin hiéu cia NANA va NGNA ting dan khi ting nhiét do tir 60°C dén 80°C. Khoang tir
80°C - 90°C, tin hi¢u chat phan tich cao nhat va hang dinh. Tt 90°C, tin hi¢u chat phan tich giam
nhanh, c6 th¢ do NANA va NGNA dang tu do sau giai phong da bi phan huy ¢ nhiét d cao.

Trong thi nghiém vé thoi gian, tin hiéu cia NANA va NGNA ciing tang dan va dat tri s6 hang
dinh sau 120 phut. Qua trinh thiy phan c6 thé chua xay ra hoan toan trong thoi gian ngan hon. Tuy
nhién, thuy phan trong thoi gian dai hon tuy khong gay phan huy chat phan tich nhung s€ ton thoi
gian khong can thiét.

Nhu véy, trén co so cac két qua khao sat, didu kién thity phan dugc lya chon trong nghién ctru
nay la ¢ 80°C trong 2 gio vai acid formic 1M.
3.2. Xac nhan gia tri sir dung ctiia phwong phap phéan tich

Phuong phap tdi uu duoc lya chon trén co s& cac diéu kién phan tich va thiy phan, duge dung
de xac nhan gia tri st dung theo cac yéu cau cua AOAC veé tham dinh phuong phap hoa hoc. Két
qua tham dinh dugc thé hi¢n trong bang 1.

Bing 1. Két qud tham dinh NANA va NGNA

L s Chit phé ;
Nén méu ‘;,c’;l “ | TPBVSKbjt | TPBVSK ling Nude yén
RSD  =1,99%; RSD =0,17% (< 2,0%
PG phit hop ciia hg | NVANA tn i " b (<2,0%)
thong NGNA RSD  =129%;RSD =0,15% (<2,0%)
L IP =4 (1 ion me + 2 ion con)
D¢ dic hiéu .
Ty 1¢ ion dat = 20%
. NANA 0,04 dén 4,25 pg/mL
Khodng tuyén tinh .
NGNA 0,04 dén 3,80 pg/mL
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Nén méu Ch‘;fc’;lh M\ TPBVSKbjt | TPBVSK ling Nude yén
Gidi han phdt hi¢n NANA 0,68 0,02 0,03
(LOD) (mg/kg, L) NGNA 0,59 0,02 0,02
Gidi han dinh lwong | NANA 2,26 0,08 0,10
(LOQ) (mg/kg, L) NGNA 1,98 0,06 0,07
NANA 1,08 4,00 2,80
Dé lip lai (RSD %)

NGNA 2,40 2,00 2,20

. NANA 97,3 — 100,7 97,3 -106,9 92,3 -102,7

D¢ thu hoi (R %)
NGNA 95,3 — 104,6 93,6 — 105,2 95,8 — 105,7

Phuong phap di thim dinh va chimg minh sy phu hop theo cac tiéu chi ciia huéng ddn AOAC
v¢ tham dinh phuong phap hoa hoc.

Dé cap dén cac thong s6 tham dinh véi cac nghién ctu trudc day cling st dung ché do ESI-,
LOD dat duoc trong nghién ciru ndy (Bang 1) t6t hon so v6i mot sé nghién ciru trude [13,14,16].
3.2. Két qua xac dinh ham lwong NANA va NGNA trén mét s6 mau TPBVSK

Ap dung phuong phap da xay dung va tham dinh dé kiém nghiém cic mau TPBVSK duoc liy
ngau nhién trén thi truong, chu yéu tap trung vao TPBVSK sur dung cho ddi twong tré so sinh, thanh
thiéu nién trong do tudi phat trién va nhimng ngu(n dang trong ché d dinh dudng dic biét.

Ham lugng NANA va NGNA trong mot s6 mau thuc té duoc thé hién trong hinh 3.
1600
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Hinh 3. Ham luwong NANA va NGNA trong mot $6 mau thuc té

Qua khao sat so bo 45 mau TPBVSK trén thi trudng thay ham lugng NANA va NGNA dao
dong trong khoang tir 4 - 1800 mg/kg (L), trong d6 cé 15 mau dang sita bot, 15 mau dang sita 1ong
va 15 mau nudc yén. Haim lugng NANA va NGNA da dang phu thudc chii yéu vao ty 1& cong thirc
pha ché va ngudn goc cua nguyén li¢u sialic acid.

4. KET LUAN
Phuong phap di duoc téi uu va thim dinh dat theo yéu cau ISO/IEC 17025.
Phuong phap c6 thé ap dung dé phan tich TPBVSK c6 chita NANA va NGNA néi riéng va acid
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sialic néi chung trén thi trudng. V&i hoa chat thong dung, thoi gian phén tich trén thiét bi ngin
(7 phut), di duoc thim dinh theo tiéu chi AOAC, phwong phép c6 thé dé dang duoc chuyén giao
cho cac phong thi nghiém co thiét bi sic ky 1ong khdi phd. Phuong phéap ¢ du diéu kién tién hanh
tham dinh lién phong thi nghiém dé phat trién thanh phuong phap chinh thirc, gop phan khang dinh
chat lwong cac san phim c6 chira acid sialic trén thi trudng.
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Summary

DETERMINATION OF SIALIC ACID IN DIETARY SUPPLEMENT BY LIQUID
CHROMATOGRAPHY TANDEM-MASS SPECTROMETRY (LC-MS/MS)

Nguyen Thi Hong Ngoc', Mac Thi Thanh Hoa', Duong Thi Mai Hoa', Tran Hung Son’,
Cao Cong Khanh', Pham Thi Thanh Ha’, Le Thi Hong Hao'

!National Institute for Food Control
’Hanoi University of Pharmacy

Simultaneous determination of sialic acids (N-acetyl neuraminic acid - NANA and
N-glycolyl neuraminic acid - NGNA) in dietary supplement matrices by liquid chromatography
tandem-mass spectrometry (LC-MS/MS) had been developed. Sialic acids were separated by
using a C18 column (75 mm x 3.9 mm, 2.5 um) and isocratic mobile phase of acid formic 0.1 %:
acetonitrile (80:20, v/v). Sialic acids were totally hydrolyzed by formic acid 1M at 80°C in 2
hours before being analyzed by LC-MS/MS. It was proved that the method with the linearity
range of 0.04 - 4.25 pg/ml had highly specificity, selectivity, repeatability, and recovery rate,
that well satisfied AOAC requirements. The method has been applied to detect sialic acids in
commercial dietary supplements.

Keywords: Sialic acid, N-acetyl neuraminic acid, NANA, N-glycolyl neuraminic acid,
NGNA, dietary supplement.
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