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Tom tat

Phuong phap sic ky 1ong sir dung detector huynh quang (HPLC-FLD) véi céc uu
diém nhu don gian, nhanh va chon lgc da dugc nghién ctru nham xac dinh glucosamine
trong thyc pham bao vé stc khoe bang cach dan xuat voi 9-fluorenylmethyl chloroformate
(FMOC-CI). Piéu kién phan tich gdm: c¢6t C18 (150 mm x 4,6 mm x 5 pm); pha dong theo
ché d6 gradient c6 thanh phan gém nudc va acetonitrile véi toc dd dong 1,0 mL/phut;
detector FLD & budc song kich thich (Aex) 265 nm va budc song phat xa (Aem) 315 nm. Céc
mau phan tich 13 thyc pham bao vé sitc khoe (TPBVSK) dang vién nang ctng hodc vién
nén dugc xir 1y bang cach nghién nho, tron déu va chiét siéu am véi nude, tao dan xudt
trude khi phan tich béng HPLC-FLD. Phuong phép da dugc danh gia vé d6 dac hiéu, do
tuyén tinh cia duong chuin, d6 chinh xac va d6 chum dat yéu cAu theo AOAC. Trong do,
duong chuan duoc xay dung trong khoang néng do glucosamine tir 6,7 dén 135 ppm cho
hé sb twong quan tuyén tinh tot (R = 0,9988). Do lip va do tai lip ndi bo duoc danh gia
qua d6 1éch chuan tuong dbi (RSD %) twong ung trong khoang 2,54 dén 3,23 % (n = 6) va
2,24 dn 3,07 %, (n = 4), cho thiy phuong phap c6 do chum tét. Bo ding duoc danh gia
qua hiéu suat thu hdi dat trong khoang 98,0 dén 101,5 % va qua chuong trinh thir nghiém
thanh thao lién phong H21.11 do Vién Kiém nghiém an toan vé sinh thyc phim qudc gia to
chirc vai két qua dat (z-score 1 -0,89 < 2). Phuwong phép d dugc ap dung dé xac dinh ham
luong glucosamine dudi dang cac loai mudi khac nhau trong 15 mau thue pham bao vé sirc
khoe v6i két qua dao dong trong khoang tir 87,8 mg/vién dén 1088 mg/vién.

Tir khoa: Glucosamine, HPLC-FLD, thuc phcfm bao vé sirc khoe.
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1. PAT VAN PE

Glucosamine (Hinh 1) 1d mét amino monosaccharide dugc tim thiy trong co thé
nguoi, 1a mot thanh phan giup tong hop glycosaminoglycan cdu tao nén mo sun trong co
thé va cac chat khac lién quan dén tao gan, ddy ching, 16p dich nhay & khép [1]. Co thé co
thé ty tong hop glucosamine nhung kha ning nay s& giam di khi tudi ngdy cang cao.
Glucosamine dugc dung nap tot, hau nhu khong gy tac dung phu ké ca khi dung 1au dai,
duoc coi 1a mot giai phap an toan va hiéu qua cho ngudi mac bénh thoai hoa khdp [1-3].

CH,OH

OH NH,

Hinh 1. Céng thirc cu tao ciia glucosamine

Glucosamine trén thi truong dugc st dung trong hd tro diéu tri thoai hoa khép g@)m
c6 ba dang chinh: glucosamine sulfate, glucosamine hydrochloride va N-acetyl
glucosamine. Cho dén nay, nhiéu thir nghiém lam sang da dugc thyc hi¢n dé chung minh
tac dung ctia glucosamine trong diéu tri viém xuong khop, dic biét khi so sanh voi nhom
thudc chong viém NSAIDs (khong chtra steroid va corticosteroid), glucosamine c6 kha
nang cai thién tot tinh trang viém va dau khép, nhung khong kém theo cac tac dung khong
mong mudn [1-3]. Viéc bo sung glucosamine khong chi tai cung cip nguyén liéu cho qua
trinh tong hop va phuc hoi glycosaminoglycan ¢ sun khép ma con 1a ngudn cung cap dinh
dudng cho sun khép, tao dich nhdy quanh khép, 1am ting kha ning boi tron va dém chong
va dap ctia sun khép. Nho d6, glucosamine khong chi lam giam dau tot ma con hd trg dicu
trj nguyén nhan cua viém xuong khop [3]. Dé c6 hiéu qua, lidu ding glucosamine thuong
trong khoang 1250 mg - 1500 mg/ngay.

Glucosamine ¢6 thé dugc bao ché dudi dang thubc hodc thuc phém bao vé strc khoe.
Trong do, cac san phém thuc phém bao vé suc khoe thuong dugc wa chudng sur dung theo
xu hudng hién nay do c6 ngudn gdc ty nhién. Pé dap mg nhu cau nay, nhidu loai thyc
pham béo vé strc khoe chira glucosamine da xudt hién ngay cang nhiéu trén thi truong. Tuy
nhién, mot s nha san xuét vi lgi nhuan d3 1am nhai hodc lam gia cac san phém cua cac
thwong hiéu uy tin, gian 1an vé ham lugng trong thuc phim bao vé stc khoe, co thé gay
anh huong xdu dén strc khoe cua nguoi su dung. Do do, viéc xdc dinh ham luong
glucosamine trong thuc phadm bao vé strc khoe 1a can thiét, nham dam bao chét luong san
pham va quyén loi nguoi tiéu ding.
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Hién nay, nhiéu phuong phap di dugc st dung dé xac dinh glucosamine trong
nguyén liéu, duoc pham va thuc phdm bao vé sirc khoe bao gdm: sensor huynh quang [4],
dién di mao quan [5-7] va pho bién nhét 1a sic ky 16ng hiéu ning cao (HPLC) véi mot sb
loai detector khac nhau [8-11]. Trong d6, phuong phap HPLC thuong duoc két hop véi
viéc din xudt truéc cot bang 9-fluorenylmethyl chloroformate (FMOC-CI), N-9-
fluorenylmethoxycarbonyloxy succinimide (FMOC-Su), phenylisothiocyanate (PITC) hoac
6-aminoquinolyl-N-hydroxysuccinimidyl carbamate (AQC). Cac nghién ciru chu yéu st
dung phuong phap HPLC két hop véi detector UV-Vis. Trong d6, FMOC-Su duoc st
dung trong phuong phép chinh théng cia AOAC [8, 9]. Trén co sd ndy va tham khao tai
lidu [12], cing véi cac khao sat thuc té, phuong phap sic ky 1ong hiéu ning cao két hop
detector huynh quang (FLD) dd duoc thim dinh va ap dung dé xac dinh glucosamine trong
mau thuc phém bao v¢ stic khde (dang vién nang cung hodc vién nén) su dung chit dan
xuat 9-fluorenylmethyl chloroformate (FMOC-CI). Trong d6, glucosamine phan tg véi
FMOC-CI ¢ dang base tu do (Hinh 2), nén céc dang hoat chat khac khéng anh huong dén
hiéu suat phan tng va qua trinh xtr Iy mau [12].
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Hinh 2. Phan iimg tao dan xudt glucosamine véi FMOC-CI

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. DPoi twgng nghién ciru

D6i tugng cua nghién ciru ndy gdom chét phan tich 1a glucosamine va mau thyc pham
bao vé stic khée (TPBVSK) dang vién nang cung hodc vién nén.
2.2. Hoa Chf’it, chét chuén

Céc hoa chit, chat chuan sir dung trong nghién ctru nay déu thudc loai tinh khiét
ding cho HPLC, bao gdm chét chudn: Glucosamine hydrochloride (d6 tinh khiét > 99 %)
(Lot # BCCB2605) dugc cung cip tir hing Sigma (M§). Dung dich chuin gbc 1000 ppm:
can chinh xac khoang 0,1 g chuan Glucosamine HCI, hoa tan bang nudc khtr ion vao binh
dinh mc 100 mL va dinh muc dén vach. Dung dich chuan 1am viéc duogc chuan bi béng
cach pha lodng véi ty 18 thich hop tir chuan gdc dé duong chuan nam trong khoang 1-100
ppm.
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Dung méi va hoa chat khac gdbm: 9-fluorenylmethyl chloroformate (FMOC-CI) (d6
tinh khiét > 99 %) duoc cung cap tir hing Sigma (M¥), acetonitrile (ACN), acid boric, natri
hydroxide, acid hydrochloric dugc cung cap boi hing Merck (Puc). Nude khir ion duoc
diéu ché boi hé théng Milli-Q (Millipore, Bedford, MA, M¥).

2.3. Thiét bi va phwong phap nghién ciru
2.1.1. Thiét bi

Nghién ciru sir dung hé thiét bi sic ky long hiéu ning cao ghép ndi detector FLD
(Hinh 3) st dung ¢t C18 Symmertry (150 mm % 4,6 mm % 5 pm) cia Waters va ODS-3
100 A (150 x 3,2 mm x 5 um) ctia Phenomenex. Mot s6 thiét bi phu trg khac bao gém: bé
rung siéu am, may ly tdm Hermle Z200A (M¥); can phan tich Mettler Toledo XS105 (co6
d6 chinh xac 0,1 mg) va cac thiét bi, dung cu phuc vu xir Iy mau khac.
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Hinh 3. Hé thiét bi HPLC-FLD sir dung trong nghién curu

2.3.2. Théng tin mdu va xir Iy mdu

Mau tring 13 miu thuc phidm bao vé stic khoe dang vién nang cimg khong chua
glucosamine.

Mau thyc pham béo vé stic khoe trong chuong trinh thir nghiém thanh thao H21.11
dugc cung cip boi Vién Kiém nghiém an toan vé sinh thyc pham qudc gia.

Trén co s& tham khao tai liéu [8-9] va khao sat thuc té, quy trinh xir Iy mau duoc lua
chon nhu sau: mau thuc phém bao v¢ suc khoe dang vién nang cung dugc thdo vé nang,
ldy phan bot bén trong, nghién min (néu can); miu dang vién nén duoc nghién min, trén
déu thanh dang bot dong nhat. Sau dé, can chinh xac trén can phan tich khoang 0,5 - 1,0 g
mau dang bot di duogc ddng nhit vao 6ng ly tim 50 mL. Thém 30 mL nudc khir ion, rung
siéu am 30 phut. Ly tdm gan dich vao binh dinh mc 50 mL. Chiét 1an 2 bang 15 mL nudc
khtr ion. Gop dich chiét va dinh murc dén vach (50 mL) béng nudce khir ion, lic déu.
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Glucosamine 1a chat khong tu phat xa huynh quang, do d6 viéc tao din xuat 1a can
thiét dé phan tich glucosamine bang phuong phap HPLC véi detector FLD. Qué trinh tao
dan xuit glucosamine véi FMOC-CI [12] dugc thuc hién nhu sau: dung pipet hit chinh xac
200 pL dung dich mau vao lo 1,8 mL, thém 400 pL dém borate (pH = 8,0) va 400 pL dan
xudt FMOC-CI 500 ppm, lic 10 gidy, dé phan tmg & nhiét do phong trong 30 phut [12], loc
qua mang loc 0,2 pm, pha lodng (néu can) trudc khi phan tich trén thiét bi HPLC-FLD.
2.3.3. Danh gia phwong phap

Tién hanh danh gia phuong phap da t6i wu théng qua cac thong s co ban gom: do
dac hiéu; duong chuén; gi6i1 han phat hién va dinh luong; d§ chum thong qua do 1ap lai, do
tai 1ap ndi bd va do ding thong qua do thu hdi. Cac két qud dugc danh gid so sanh vi cac
quy dinh cia AOAC [13].

Ngoai ra, phuong phap ciing dugc danh gid thong qua chuong trinh “Thir nghiém
thanh thao xac dinh ham lugong Glucosamine trong thuc phém bao vé strc khoe”, ma sb
H21.11 do Vién Kiém nghiém an toan vé sinh thyc pham Qudc gia t6 chirc thang 10 nim
2021 véi 15 phong thi nghiém tham gia.

2.3.4. Phuong phap xii Iy so ligu

Xt 1y cac sd liéu théng ké bang phan mém Microsoft Excel 2010. Ham luong
glucosamine trong thyc pham bao vé stic khoe dugc tinh bang phan mém Empower trén
thiét bi HPLC-FLD.

3. KET QUA VA BAN LUAN
3.1. Lwa chon diéu kién phan tich glucosamine bang HPLC-FLD

Glucosamine c6 hai dong phan quang hoc tu nhién (o va B) co thé chuyén héa lan
nhau trong dung méi nude, do d6 sau khi dan xuat véi FMOC-CI va phan tich bang thiét b
HPLC-FLD s& cho két qua hai pic trén sic dd tuong tng v6i dong phan a va B (Hinh 4).

Trén co s& tham khao tai li€u [8, 9, 12], hai c6t tach duogc lwa chon dé khao 1a ODS-3
100 A (tham khao phuong phap chinh théng cia AOAC [9]) va C18 Symmetry (tham khao
tai liéu [12]). Két qua cho thay, kha ning tach cia hai cot la tuong ty nhau. Tuy nhién,
cung véi thoi gian, lwong FMOC-CI du s& gy ban cot ODS-3 100 A va anh huéng nhiéu
dén kha ning tach cia hai pic glucosamine khi phén tich sic ky. Trong khi d6, cot C18
Symmetry cho két qua tach t6t (Hinh 4) va khong bi anh huong theo thoi gian sir dung. Do
do, cot tach C18 Symmetry dugc lya chon trong nghién ctru nay.

Tuong tu cot tach, pha dong cling dugc khao sat trén co s tham khao phuong phap
chinh théng ciia AOAC [9] v6i hé pha dong 1: H2O-acid trifluoroacetic (TFA) (kénh A) va
acetonitrile (ACN) (kénh B) va hé pha dong 2 (tham khdo tai liéu [12]): H2O (kénh A) va
ACN (kénh B). Két qua cho thiy, hé pha dong 2 str dung H2O (kénh A) va ACN (kénh B)
cho hi¢u qua phan tach tdt tuong tu h¢ pha dong 1, déng thoi giup bao vé cot va thiét bi
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phan tich t6t hon, than thién hon véi méi trudng va tiét kiém chi phi. Do d6, hé pha dong 2

duoc lua chon cho cac khao sat tiép theo.

Tir d6, cac diu kién sdc ky dé phan tich glucosamie bang phwong phap HPLC-FLD

duoc lya chon nhu sau: st dung cot tach C18 Symmertry (150 mm % 4,6 mm X 5 pum), pha
dong theo ché d6 gradient (Bang 1) gdm kénh A 12 H,0 va kénh B 13 ACN véi téc d6 dong
1 mL/phut, thé tich bom miu 20 pL, detector FLD & budc song kich thich (Aex) 265 nm va

budc song phat xa (Aem) 315 nm.

Bing 1. Chuong trinh gradient xdc dinh glucosamine bang HPLC-FLD

Thoi gian (phut) A (%) B (%)
0,00 70 30
6,00 10 90
8,00 10 90
8,01 70 30
13,00 70 30

Véi diéu kién phan tich di lya chon, siac dd phén tich dung dich chuan glucosamine

40,5 ppm duoc thé hién trong Hinh 4.
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Hinh 4. Sic d6 phan tich dung dich chuan glucosamine ¢ diéu kién sdc ky lea chon

Két qua trén sic d6 ¢ Hinh 4 ciing cho thay, hai pic twong tmg véi hai dong phén a

va B cia glucosamine c6 thoi gian luu 13 5,596 va 5,802 phut, tach riéng biét véi chit dan
xuét du FMOC-CL. Tir 46, diéu kién phan tich bang phuong phap HPLC-FLD d3 lya chon

c6 thé ap dung dé xac dinh glucosamine.
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3.2. Xir Iy mau
Véi quy trinh xtr Iy mau néu & muc 2.3.2, sic d6 phan tich glucosamine trong nén

mau thuc pham bao v¢ suc khoe dugc thé hi¢n & Hinh 5.
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Hinh 5. Sic do phan tich mau TPBVSK chita glucosamine

Tir sic d0 & Hinh 5 cho thay, sic d6 phan tich glucosamine trong mau thuc té twong
tu nhu sic dd cia dung dich chuan, hai pic ddng phan quang hoc tu nhién (a va p) cia
glucosamine xudt hién rd rang & cac thoi gian luu 5,597 va 5,802 phit, tach riéng biét voi
chat dan xuit du FMOC-CI, khong xuat hién cac tin hiéu la va tin hiéu nhiéu. Nhu vay,
quy trinh xt 1y mau va din xuit ndy c6 thé sir dung dé phan tich ham luong glucosamine
trong mau thuc phém bao vé surc khoe.

3.3. Panh gia phwong phap
3.3.1. B¢ dac hiéu

Chat chuan, miu tring va mau TPBVSK chira glucosamine duoc tién hanh dan xuat
theo quy trinh da dugc lua chon va phan tich trén thiét bi HPLC-FLD.
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Hinh 6. Sic dé phdn tich mdu trang
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Két qua cho thay, sic do phan tich chuan c6 hai pic tach biét 1a hai pic dong phan tu
nhién dang a va B ciia glucosamine (Hinh 4) twong ung ¢ cac thoi gian luu 5,596 va 5,802.
Séc db phan tich mau trang khong xuat hién pic tai thoi gian luu cta chat chuan (Hinh 6)
trong khoang tir 4 dén 6 phut, ma chi xuat hién pic cua chat dan xuét du. Trong khi do,
méu chtra glucosamine cho sic d6 tuong ty sic dd chuan, chit phan tich tring thoi gian luu
v6i chit chudn tai 5,597 va 5,802 (Hinh 5). Nhu vy, phuong phap phan tich c6 do dic
hiéu t6t, pht hop dé xac dinh glucosamine trong thyc pham bao vé sirc khoe.

3.3.2. Khodng tuyén tinh va dwong chudn

Khoang tuyén tinh duoc khao sat trong ving ndng do glucosamine hydrochloride 8,1
dén 405 ppm. Két qua xac dinh duoc khoang tuyén tinh giita tong dién tich hai pic (dang a,
B) va nong do cua glucosamine hydrochloride 1a tir 8,1 dén 162 ppm (tuong tng v&i ndng
d6 glucosamine trong khoang 6,7 dén 135 ppm). Tir d6, duong chuan 5 diém xac dinh
glucosamine duoc xay dyung trong khoang ndng d6 nay cho phwong trinh hdi quy 1a y =
31671x - 41347 véi hé s6 twong quan R? 1 0,9988. Két qua cho théy, gitra di¢n tich pic va
ndng d6 glucosamine c6 mdi twong quan tuyén tinh tdt.

3.3.3. Gioi han phat hién va gioi han dinh luwong

G161 han phat hién duoc xac dinh trén co s¢ phan tich lap lai 10 14n mAu thém chuén
O muc néng dd glucosamine hydrochloride 3,2 ppm, tir do tinh dugc do 1éch chuén SD va
xac dinh dugc gidi han phat hién (LOD) 1a 0,81 ppm glucosamine hydrochloride, tuong
mg voi ndng d6 glucosamine 1a 0,67 ppm trén chuin va 0,67 mg/g trén mau. Gidi han
dinh luong (LOQ) tinh dugc 13 2,7 ppm ddi voi glucosamine hydrochloride va twong tng
v6i glucosamine 1a 2,2 ppm trén chuan va 2,2 mg/g trén mau.

3.3.4. Do chum va do dung

Do chum ctia phuong phap duge danh gia thong qua do 13p lai (n = 6) va do tai 1ap noi b
(n =4) (thuc hién bdi hai k¥ thuat vién khac nhau) khi x4c dinh ham luong glucosamine trong ba
mau thye pham béo vé strc khoe (TPBVSK) dang vién nang cimg va vién nén. Két qua do lap va
do tai 1ap ni bd danh gia qua do léch chuan tuong dbi (RSD) twong ting trong khoang 2,54 dén
3,23 % va 2,42 dén 3,07 % (Bang 2, 3), dap ting yéu cAu ctia AOAC [13].

Bing 2. Két qua danh gid do lap lai cia phwong phdp

Néen Lanthi  Khéi lwong Ham luwong Ham luong trung RSD (%)
méu  nghiém cdn (g) (mg/g) binh (mg/g)
1 0,0697 11,21
i 2 0,0660 11,48
ZZ’; 3 0,0571 11,94 143 54
, 4 0,0725 11,48 ’ ’
cirng
5 0,0515 11,11
6 0,0635 11,37

Tap chi Kiém nghiém va An toan thuc phdm-tap 5. s6 1, 2022



Pham Thi Mai Huong, Truang Thi My Hanh, Bang Thi Huyén My, ... Nguyén Thi Anh Hudng

Nén Lanthi  Khéi lwong Ham lwong Ham luong trung RSD (%)
méu  nghiém cdn (g) (mg/g) binh (mg/g)
1 0,0705 65,30
2 0,0504 66,78
Vién 3 0,0511 66,70
nén 4 0,0604 63,12 64,78 2,69
5 0,0576 64,12
6 0,0705 62,71
1 0,0689 97,07
3 2 0,0585 99,02
Vien 3 0,0697 91,56
nang 4 0,0542 93,33 96,27 3,23
cung 5 0,0616 98,99
6 0,0785 97,63

Bdng 3. Két qua danh gia do tai lap noi bo thuc hién boi hai ky thudt vién khac nhau

Nén Ky thuat Léanthi Khoilwong Hamlwong Ham lrgng trung RSD

miu vién nghiém can (g) (mg/g) binh (mg/g) (%)
1 0,0529 16,31
2 0,0471 15,96
Via KTVl 3 0,0624 15,35
ién
4 0,0766 16,42
nans 1 0,0614 15,87 16,09 2:42
cirng
KTV 2 2 0,0615 16,64
3 0,0458 16,06
4 0,0519 16,09
1 0,0604 55,89
vie
ién KTV 1 2 0,0526 56,58
nang 3 0,0714 54,60
cirng 4 0,0617 56,39
1 0,0844 51,87 54,84 307
KTV 2 2 0,0727 54,38
3 0,0798 55,95
4 0,0784 53,09
1 0,0616 92,22
2 0,0528 99,28
KTVl 3 0,0608 94,44
Vién nén 4 0,0825 93,45 96,50 2,94
1 0,0642 97,75
2 0,0765 98,27
KTv2 3 0,0649 100,0
4 0,0641 96,58
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Do diung dugc danh gia thong qua d6 thu hoi xac dinh bang cach thém chuin
glucosamine hydrochloride vao nén mau thuc phim bao vé stic khoe dang vién nén chira
glucosamine hydrochloride 114,3 mg/g & ba mic ham luong 4,05 mg, 8,10 mg va 16,20
mg, tai mdi mirc ndéng d6 tién hanh phan tich lip lai 6 lan. Két qua hiéu suat thu hoi dat
duogc trong khoang tir 98,0 dén 101,5 % (Bang 4), cho thdy phwong phap c6 d6 dung dap
{mg theo yéu cau cia AOAC [13].

Bing 4. Két qua danh gia do thu hoi

] < . _ Hamlwong  Hiéu  Higu sudt thu
Mirc  Lan thi  Khoiluwong Lwong thém . P 1.
A » . 2 phén tich sudt thu hoi trung
thém nghiém cdn (mg) chudn (mg) 1. .
duoc (mg/g)  hoi (%) binh (%)

1 0,0758 4,05 167,0 98,6
2 0,0639 4,05 177,5 99,8

) 3 0,058 4,05 184,8 101,0 99.5
4 0,0559 4,05 186,9 100,2 ’
5 0,0598 4,05 180,7 98,0
6 0,0581 4,05 183,8 99,6
1 0,0548 8,10 2644 101,5
2 0,0788 8,10 2174 100,3
3 0,0571 8,10 2539 98,4

2 99,6
4 0,0617 8,10 2434 98,3
5 0,0649 8,10 240,0 100,7
6 0,0554 8,10 258,0 98,3
1 0,0718 16,20 337,3 98.8
2 0,0688 16,20 347,77 99,1
3 0,0655 16,20 365,4 101,5

3 100,1
4 0,0743 16,20 3353 101,4
5 0,0799 16,20 320,2 101,5
6 0,0773 16,20 319.,8 98,0

Ngoai d¢ lap, tai 1ap ndi bd, do thu héi, phuong phap cting da dugc danh gia khi
tham gia chuong trinh “Thir nghiém thanh thao xéc dinh ham lugng Glucosamine trong
thuc phém béo vé stc khoe”, ma s6 H21.11 do Vién Kiém nghiém an toan v¢ sinh thyc
pham Qudc gia to chirc thang 10 ndm 2021 véi 15 phong thi nghiém tham gia. Két qua,
phuong phap cho két qua dat véi gia tri z-score 1a - 0,89 (z < 2). Diéu nay gop phan khing
dinh do chinh x4c ctua phuong phap dap Gmg yéu cau, c6 thé st dung dé phan tich ham
luong glucosamine trong méu thuc té.
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3.4. Két qua phan tich miu thuec té

Trén co s& danh gia dat yéu cdu cia AOAC, phuong phap di dugc ap dung dé phan
tich 15 mau thuc pham bao vé sirc khoe thu thap ngiu nhién trén thi truong Ha Noi. Trong
d6, cac dang cua glucosamine gom: glucosamine (Glu.), glucosamine sulphate (Glu. Sul.),
glucosamine sulphate 2 NaCl (Glu. Sul. 2NaCl), glucosamine sulphate 2KCI (Glu. Sul.
2KCl). Cac san pham TPBVSK thudng bao ché ¢ dang mubi nén két qua s& dugc quy ra
ham luong glucosamine. Két qua thé hién & Bang 5.

Bing 5. Ham lwong cdc dang glucosamine trong cdc mau thue pham bdo vé sirc khoe

. Ham luong
) Ham liegng S .
Tén ~ Dang hoat . P phan tich Sai khac
~ Dang mau P cong bo
mdu chat o dugc (mg/ (%)
(mg/vién) B
vién)
x . Glu. Sul.
Mau 1 Vién nén 750 742 -1,1
2NaCl
~ Vién nang
Mau 2 i Glu. Sul. 2NaCl 450 397 -11,8
cung
x Vién nang
Mau 3 i Glu. Sul. 500 369 - 26,2
cung
Mau 4 Viennén  Glu. Sul. 2NaCl 750 677 -9,7
Mau 5 Viennén  Glu. Sul. 2KCI 750 637 -15,1
x Vién nang
Maiu 6 i Glu. 341 379 + 11,1
cung
N Vie
Méu 7 ren nang Glu. 415 473 +14,0
cing
x Vién nang
Mdu 8 i Glu. Sul. 2NaCl 300 274 -8,7
cing
Méu 9 Vién nén Glu. Sul. 2NaCl 750 734 -2,1
5 Vién nang
Mau 10 i Glu. Sul. 2NaCl 500 429 - 14,2
cirng
Méu 11 Vién nén Glu. Sul. 2NaCl 1100 1088 -1,1
Mau 12 Viennén  Glu. Sul. 2NaCl 750 818 +9,1
Mdu 13 Vién nén Glu. Sul. 2NaCl 750 616 -17,9
. Vién nang
Mau 14 i Glu. 100 87,8 -12,2
cing
Mau 15 Vién nén Glu. Sul. 2NaCl 500 590 + 18,0
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Két qua phan tich trong Bang 5 cho thdy, ham lugng cac dang glucosamine trong
thue phim bao vé sirc khoe dugc tim thiy v6i ham lwong dao dong trong khoang tir 87,8
mg/vién dén 1088 mg/vién, tuy thudc vao loai san pham. So véi cong bd trén nhan, ham
luong cac dang glucosamine phén tich dugc ¢ su sai khac trong khoang tir -26,2 % dén
+18,0 %.

4. KET LUAN

Nghién ciru da thanh cong trong viéc xac dinh ham lugng glucosamine trong mau
thue phdm bao vé sirc khoe bang phuong phap sic ky 1ong hiéu ning cao (HPLC) két hop
detertor FLD. Quy trinh phén tich kha nhanh va don gian. Két qua thAm dinh phuong phap
vé do dic hiéu, khoang tuyén tinh, dudng chuin, 46 chum va do dung cho thiy dap tng
cac yéu cau cia AOAC. Vi két qua dat khi tham gia chuong trinh thir nghiém thanh thao
lién phong do Vién Kiém nghiém an toan thuc pham qudc gia to chirc, quy trinh di duoc
ap dung dé xac dinh ham luong céc dang glucosamine trong 15 miu thyc pham bao vé st
khée véi sai khac so véi nhin cong bd trong khoang tir -26,2 % dén +18,0 %. Diéu nay cho
thdy quy trinh phan tich hiéu qua, c6 tiém ning ap dung dé xac dinh glucosamine trong

thuc pham bao vé strc khoe.
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Determination of glucosamine in functional food samples hy high
performance liquid chromatography (HPLC-FLD)
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Abstract

A simple, rapid and specific method using high performance liquid chromatography
with fluorescence detector (HPLC-FLD) was developed for quantification of glucosamine
in supplements after derivatization with 9-fluorenylmethyl chloroformate (FMOC-CI). The
chromatographic separation was achieved on a Cig column (150 mm x 4.6 mm X 5 pm)
using a gradient mobile phase containing acetonitrile and water at a flow rate of 1.0
mL/min. The FLD detector was operated at excitation and emission wavelengths of 265
and 315 nm, respectively. The analytical method was validated for specificity, linearity,
accuracy, and precision. The detector response for glucosamine was linear over the
selected concentration range from 6.7 to 135 ppm with a correlation coefficient of 0.9988.
The repeatability (RSD, n = 6) and reproducibility (RSD, n = 4) were from 2.54 to 3.23 %
and from 2.24 to 3.07 %, respectively. The recovery was between 98.0 and 101.5 %. In
addition, we also joined the interlaboratory proficiency testing program (code: H21.11)
organized by the National Institute of Food Control with good result (z-score value was -
0.89 < 2). The method was successfully applied for the analysis of glucosamine in 15
supplement samples.

Keywords: Glucosamine, HPLC-FLD, supplements.
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