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Ngay xuét ban: dan khong tiép xtic (CE-C4D) véi cac uu diém nhu don gian, hiéu
27/3/2024 qua, chi phi thap da duoc nghién ctru nham xé4c dinh glucosamin
va canxi trong mau thuc phiam bao vé sirc khoe. Muc tiéu: Xac
Bén quyén: @ 2024 dinh duoc glucosamin va canxi ddng thoi trong thue phdm chirc
Thuge Tap chi Khoa hoo ning bang phuong phap dién di mao quan. Phwong phap: Piéu
o . ' kién phan tich dugc lwa chon bao gdm: Mao quan silica, tong chiéu
va Cong nghé Y Duogc

dai 50 cm, chiéu dai hiéu dung 1a 35 cm, duong kinh trong 1a 50
) um; Dung dich dién ly Ace 200 mM; Chiéu cao bom miu 10 cm;
Xung dot quyén tic gid:  Thai gian bom mau 20 s; Dién thé tach + 15 kV. Két qua: Phuong
Téc gia tuyén bo khong c6 phap thu dugc gidéi han phat hién cua canxi 1a 0,05 mg/L va

bt ky xung 4ot ndo vé glucosamin 1a 0,5 mg/L va giéi han dinh lugng tuong tng 1a 0,17

quyen téc gia mg/L va 1,67 mg/L. Pudng chuin duoc xay dung cho hé sb twong
quan tuyén tinh t5t (R2 > 0,999). D6 lip dwoc danh gia qua d6 1éch
Dia chi lién h¢: S0 284,  chuin tuong ddi (RSD) cia thi nghiém 13p lai (n = 6) nhé hon 3%,
duong Lwong Ngoc Quyén,  cho tha"iy phuong phap c6 d¢ lap lai t6t. Do thu hoi dat gia tri tu

TP. Th4i Nguyén, 92,0% dén 106,0%. Phuong phap di dugc ap dung dé xac dinh

tinh Thai Nguyén ham lugng glucosamin va canxi trong 6 mau thuc pham bao vé strc
khoe. So vi cong bo trén nhan, ham lugng cta chat phan tich dugc
Email: c6 su sai khac nho hon 10%. Két luan: Két qua da dugc phan tich

tapchi@tnme.eduvn doi chung bang phuong phap HPLC-PDA d6i véi glucosamin va

phwong phap ICP-OES d6i v6i canxi cho thiy su twong dong giira
hai phuong phap (Sai khac dudi 6,47%).
Tir khéa: Glucosamin; Canxi; CE-C*D; Thyc pham chirc ning
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DETERMINATION OF GLUCOSAMINE AND CALCIUM
IN FUNCTIONAL FOODS BY CAPILLARY
ELECTROPHORERIS USING CAPACITIVELY COUPLED
CONTACTLESS CONDUCTIVITY DETECTOR CE-C*D
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Trang?, Do Yen NhiZ, Kieu Thi Lan Phuong?, Dang Thi Huyen
My?, Nguyen Thi Anh Huong?*
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2 Vietnam National University of Science
ABSTRACT

Background: The quantification of glucosamine and calcium in
dietary supplements was investigated by using capillary with
capacitively coupled contactless conductivity detection (CE-C*D).
Objectives: Determination of glucosamine and calcium in
functional food by capillary electrophoreris. Methods: Optimal
conditions included fused silica capillary inner diameter (ID) 50
um and total length of 50 cm (effective length of 35 cm);
electrophoresis buffer solution 200 mM Ace; sample injection
height 10 cm; sample injection time 20 s; separation voltage + 15
kV. Results: The limit of detection (LOD) for calcium was 0.05
mg/L and glucosamine was 0.5 mg/L; the limit of quantification
(LOQ) were 0.17 mg/L and 1.67 mg/L, respectively. Calibration
curve was constructed giving a good linear correlation coefficient
(R*>0.999). The relative standard deviation (RSD) was less than
from 3% (n = 6) and the recovery efficiency ranged from 92.0% to
106.0% which indicated good precision and trueness of our
method. The method was applied to determine glucosamine and
calcium in 6 dietary supplement samples randomly collected at the
local markets. Conclusions: The CE-C*D results were compared
with those obtained by reference HPLC-PDA method and ICP-
OES method, showing good agreement between the methods
(relative error < 6.47%).

Keywords: Glucosamine; Calcium; CE-C*D; Dietary supplement
DAT VAN PE

Glucosamin va canxi 1a hai hoat chét quan trong dugc st dung tur
1au cho sy phat trién ciia hé xwong khép, 1ién két chung cua hai chat
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cung cip su toan ven cho cu tric xuong. Glucosamin 1a mot
amino-monosaccharide va 1a nguyén liéu dé tong hop
glycosaminoglycan- chat c6 vai trd quan trong cau tao nén mo sun,
mo xwong khdp va cac chat khac lién quan dén tao gan, ddy chang,
16p dich nhay & khép'. Khi di vao co thé, glucosamin c6 tac dung
kich thich céc té bao & sun khép ting tong hop va tring hop tao nén
ciu trac proteoglycan binh thuong. Ngoai ra, glucosamin ciing
ddng thoi e ché cac enzym phéd hity sun khop nhu collagenase,
phospholipase A2 va giam céac gdc tu do superoxide pha hiy té bao
sinh sun, kich thich san sinh mé lién két ctia xwong, giam mat canxi
& xwong. Glucosamin con 1am ting san xuat chat nhay dich khép
nén gitip giam ma sat gilra cac khop va giam dau®”.

Canxi 1a mot khoang chit quan trong va can thiét trong qua trinh
hinh thanh, c4u tao khung xwong. Khoang 98% luong canxi trong
co thé tap trung & xuong va ring. 2% phan b trong mau dé thuc
hién cac chirc ning than kinh co, déng méau. Canxi duoc hép thu
vao co thé thong qua thuc pham hang ngay bao gdm céc san pham tir
sita, cai xodn, bong cai xanh, cac loai hat... Tuy nhién, con ngudi
thuong khong cung cp du luong canxi can thiét cho co thé giy nén
su thiéu hut canxi, anh huong toi cac hoat dong cia co thé’.
Glucosamin va canxi duoc bd sung chu yéu bang cac loai dugc
pham va thuc phdm chirc ning véi lidu dung tir 1250- 1500 mg/
ngay dbi v6i glucosamin va 300-1500 mg/ ngay ddi véi canxi. Trén
thi truong c6 rat nhidu san pham thuc phiam chirc ning bd sung
glucosamin va canxi dugc san xut trong nude, cling nhu nhap khau
tor nudc ngoai nhu Nhat, My, Uc,... Tuy nhién, chét luwgng cac san
pham nay c6 ding nhu nhiing gi ghi trén bao bi hay khong diéu nay
doi hoi phai xay dung va phat trién cac phuong phap phén tich hoat
chit trong thyc pham chtrc ning dé danh gia chat luong san pham.
Théng thuong, glucosamin va canxi thuong dugce phéan tich ddc lap
do tinh chit cua hai hoat chat khac nhau. Hién nay, cic phuong
phap dinh tinh, dinh lugng trong thuc phim chirc ning nhu phuong
phap sac ky 1ong hiéu nang cao (HPLC)®®, phuong phéap quang phd
hap thu phan tor (UV-Vis)*'®, phuong phap dién di mao quan
(CE)!'", .. thudng dugc 4p dung dé phan tich glucosamin. Phuong
phap dién hoa'*'?, phuong phap quang phd ngudn plasma cam tng
cao tan'®', ... dugc ap dung dé phan tich canxi. Tuy nhién, hai hoat
chét thuong duoc phdi hop véi nhau trong mau thuc phdm chirc
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nang, do d6 viéc nghién ctru sir dung mot quy trinh phan tich déng
thoi hai chat phan tich nay 1a diéu can thiét. Phuong phap dién di
mao quan tich hop detector do do din khong tiép xtic (CE-C*D) 1a
phuong phéap don gian, nhanh chéng véi wu diém sir dung it lugng
mau va hoa chat, thiét bi nho gon phu hop vai diéu kién nghién ctru
& nudce ta. Pong thoi, phuong phap CE-C*D ¢6 tiém ning phan tich
d6ng thoi hai chat glucosamin (M6t chat hiru co) va canxi (M6t loai
khoang chét) trong cac mau thuc pham chirc ning.

PHUONG PHAP NGHIEN CUU

Poi twong nghién ciru

Dbi tugng ctia nghién ctru ndy gém chét phan tich 13 glucosamin va
canxi, mau thyc phdm chtc niang (TPCN) dang vién nang clng
hodc vién nang mém.

Hoéa ch?it, chét chuin

Céc hoa chat, chit chudn sir dung trong nghién ciru nay déu thudc
loai tinh khiét bao gom:

- Chét chuén: Glucosamin hydroclorid (D¢ tinh khiét > 99%) duoc
cung cép tir hing Sigma (M¥). Dung dich chuan gbc 1000 ppm:
Can chinh x4c 0,025 gam chét chuén glucosamin hydroclorid, hoa
tan bang nudc deion vao binh dinh mtrc 25 mL va dinh mtc dén
vach. Dung dich chudn Ca®" 1000 mg/L (Merck, d tinh khiét 98%)
- Céc hoa chat khac: Tris (Fluka, Japan, >99%), Acid acetic (Merk,
buc, > 99%), L-Histidin (Fluka, Japan, >99%), Arginin (Fluka,
Japan, >99%), nudc deion la nudc cét 2 1an duoc loc qua bo loc
siéu tinh khiét c6 cot trao ddi cation, anion va mang loc 0,2pm.
Thiét bi

Thiét bi CE-C*D str dung trong nghién ctru dugc cung cip bai Cong
ty 3S analysis (http://www.3sanalysis.vn/) trén co s& hop tac véi
B6 moén Hoa Phan tich (Khoa Hoéa hoc, Truong Pai hoc Khoa hoc
Tu nhién, Pai hoc Quéc Gia Viét Nam) va nhom nghién ctru cua
GS. Peter Hauser (Khoa Hoa, Truong Pai hoc Basel, Thuy Sy).
Thiét bi ¢6 nguén thé cao 1én dén 25 kV, st dung cam bién do do
dan khong tiép xtc (C*D). Cac thong tin vé dic diém k¥ thuat cua
hé thiét bi c6 thé tham khao trong cac cong bd trude ddy ciia nhom
nghién ctru®.
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May ly tam cta hang LCEN -200, may rung siéu am cé gia nhiét
BRANSON 521, may do pH cua hang HANNA, ta lanh Sanaky
VH-2899W, can phan tich v&i d§ chinh xac 0,1mg.

Phwong phap nghién ciru

Phwong phdp liy méu va xie Iy méu

Mau TPCN dugc mua ngiu nhién trén thi trudng. Trén co s& tham
khéo tai liéu va khao sét thuc té, quy trinh xtr Iy mau duoc lua chon
nhu sau: Mau TPCN (Dang vién nang) dugc thao vo nang, lay phan
bén trong, nghién min (Néu can). Mau dang vién nén duoc nghién
min, tron déu thanh dang bot ddng nhat. Can chinh xac mot luong
mau trén can phan tich (P chinh xac 0,0001g). Thém 25 mL dung
dich acid trichloroacetic (TCA) 4% vao rung siéu am trong 30 phut
va ly tam trong 15 phut. Chuyén dung dich thu duoc vao binh dinh
mirc 25 mL, dinh muc t6i vach bang TCA 4%. Dung dich duoc loc
qua mang loc 0,45 pm va pha lodng (Néu can) trudc khi tién hanh
phan tich trén thiét bi CE-C*D.

Thém dinh quy trinh phan tich

Tién hanh danh gia phuong phéap da tdi wu thong qua cac thong sb
co ban gdbm: Pudng chudn; Gidi han phat hién va dinh luong; Do
chum thong qua d6 13p lai va do ding thong qua do thu hoi. Cac két
qua dugc danh gia so sanh vdi cac quy dinh cua AOAC.

Phwong phap xir 1y s6 liéu

Xt 1y cac sb liéu thong ké bang phan mém Microsoft Excel 2019.
Ham luong glucosamin va canxi trong thuc pham chirc ning duoc
tinh bang phuong phap thém chuan.

KET QUA NGHIEN CUU
T6i wu diéu kién phan tich dong thoi glucosamin va canxi bang
CE-C‘D

Khao sat duoc thuc hién voi hdn hop chit chuan tuong mg voéi
ndng do ctia canxi 20 mg/L va glucosamin 80 mg/L. Hé thiét bi CE-
C*D v6i cot mao quan c6 chiéu dai 50 cm, chiéu dai hiéu dung 35
cm, dudng kinh trong 50 pm. Céac diéu kién nay dugc giir nguyén
trong tat ca cac thi nghiém. Céc diéu kién khao sat bao gdm: Dung
dich dém dién ly (Thanh phén dung dich, ndng d6 dung dich), thé
tach, thoi gian bom mau, chiéu cao bom mau. Viéc khao sat dugc
thuc hién theo phuong phap don bién, thay d6i mot thanh phan
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trong khi giit nguyén cac thanh phan con lai dé thu dugc thong sb
pht hop dép tng cac yéu ciu phan tich.

Khio sat dung dich dém dién ly

Khdo sdt thanh phin dung dich dém dién ly

Vi cong thue cAu tao co su xuit hién cua nhém NH, (pKa=17,58)
thi khi pH < pKa glucosamin ton tai & dang cation (R-NH;*). Do
d6, cac dung dich dién ly phan tich dong thoi glucosamin va canxi
can c¢6 pH dudi 7,0 nhim dam bao cic chat phan li hoan toan &
dang cation. Khi d6, s& tién hanh phan cuc duong dé cac chat phan
tich chinh 14 cac cation s& di chuyén tir cuc duong sang cuc 4m theo
chiéu ciia dong EOF, do d6 ca glucosamin va canxi s& xuat hién
trudc EOF. Cac hé dém dién ly dugc khao sat co hgp phan bazo 1a
Arg, Tris, His két hop voi hop phan acid 1a acid acetic, dong thoi
dém acid acetic ciing dugc tién hanh khao sat. Két qua khao sat anh
hudng cta thanh phan dung dich dién ly dugc thé hién trong Hinh
1.

Canxi Glucosamin
Ace

A

A AA His/Ace

ﬂ* v Arg/Ace

Tris/Ace
V_
1 I

05

Hinh 1. Bién

1 | | T T 1 I
1.0 15 20 25 30 35 40

Thoi gian di chuyén (phr)
di d6 khao sat anh hudng cua thanh phan dém dién ly

Két qua cho thay, dung dich dién ly Ace cho tin hiéu pic cua hai
chat phan tich t6t nhat trong cac hé dém, duong nén on dinh nén s&
duoc lua chon cho cac khao sat tiép theo.

Khdo sdt nong dp dung dich dém dién ly

Trong phuong phap CE, ndng d6 cua dung dich dién di phai da 16n
dé tao nén moéi truong dién di én dinh. Tuy nhién khi ndng do qua
16n s& lam tang thoi gian di chuyén ciia chat phén tich do linh d6
dién di hiéu dung cua cac ion tang 1é€n. Viéc khao sat anh hudng
cua néng d6 dung dich dién ly Ace dugc thyc hién véi cac néng do
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la 100 mM, 150 mM, 200 mM, 300 mM va 400 mM. Két qua dugc
thé hién trong Hinh 2.

Canxi Glucosamin

4.,_V__._ ,_V_ ADD m

—V Y ——— 300mM
—,_VN V 200 mM

— Vs
B Vo \V/ — 100 mM

IZD my

150 mM

I | | I |
1 2 3 4 5
Théi gian di chuyén (phut)

Hinh 2 . Dién di dd khao sat anh huong ciia ndng do dém dién ly

Tir dién di dd c6 thé nhan thay, dung dich dién ly Ace 200mM cho
duong nén 6n dinh va pic dep, can ddi hon so voi dudng nén cia
dung dich Ace 100 mM. Déng thoi, dién tich peak ctia hai chét phan
tich glucosamin va canxi tai dung dich Ace 200 mM 16n nhat. Vi
vay, néng d6 dung dich dién ly Ace 200 mM dugc st dung cho cac
khao sat tiép theo.

Khio sdt anh huéng ciia thé tich

Qua trinh dién di trong mao quan chi xay ra khi c6 mot ngudn thé
tach cao. Thé nay tao ra lyc dién truong va dong dién trong mao
quan, diéu khién, duy tri va 1a mot yéu t6 quan trong quyét dinh két
qua dién di cac chit phan tich. Vi thé, dé c6 mot két qua dién di t6t
va bn dinh, phai chon dugc gia tri thé V thich hop nhét, khéng ché
va giit cho gia tri thé V nay khong ddi trong sudt qua trinh dién di?'.
Viéc khao sat thé tach dong thoi glucosamin va canxi duoc thuc
hién & +12 kV, +15 kV va +20kV. Két qua khao sat dwoc thé hién
trong Hinh 3 cho thay khi ap thé tir +12 kV dén +20 kV, cac chit
phan tich c6 thoi gian di chuyén nhanh hon. Tai thé +20 kV, tin higu
ctia dudng nén thu dugc bi nhidu va dién tich pic cia cac chat phan
tich thap hon thé +15 kV. Véi thé +12 kV, chén pic clia glucosamin
khéong dugc can dbi, dodng chan va thoi gian phén tich cac chét b
kéo dai khong can thiét. Do do, thé tach +15 kV duoc lwa chon 1a
phu hop cho phép phéan tich.
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20 kV

——q—‘/‘v V 15 kW

Canxi Glucosamin

- W \/—*12 KW

I | I I | I
2 3 4 5 B 7

Théi zian di chuyén ( phair)

Hinh 3. Dién di d6 khao sat anh huong ciia thé tach

Khdo sdt chiéu cao bom méu va thoi gian bom méu

Trong phuong phap bom mau thiy dong hoc kiéu xi phong, luong
mau bom vao ty 1¢ thuan voi chiéu cao bom mau va thoi gian bom
mau?'. Trong qua trinh nap mau vao mao quan, lugng mau bom vao
phai du 16n dé dam bao do nhay va kha ning tach t6t. Chidu cao
bom mau cang cao thi sy chénh léch vé chiéu cao cua hai 6ng dau
mao quan cang 16n dan téi lugng mau bom vao mao quan cang
nhiéu. Twong tu chiéu cao bom mau, néu thoi gian bom mau cang
16n thi lvong mau bom vao mao quan cang 16n. Tuy nhién néu
lugng mau duge bom vao mao quan qué 16n thi sy phan tAn mau s&
16n, khi d6 kha nang tach chat bi giam. Do d6 can khao sat nham
chon ra chiéu cao va thoi gian bom mau thich hop dé dam bao thu
dugc tin hidu 16n nhat ma chan pic khong bi dan rong. Céc thoi gian
bom mau duoc khao sat (Khi gitt nguyén chiéu cao bom mau 15
cm)la 10 s, 20 s, 30 s va 40 s. Cac chiéu cao bom mau duoc lua
chon khao sat (Khi giit nguyén thoi gian bom mau 20 s) gom: 5 cm,
10 cm va 15 cm. Két qua thu dugc thé hién & Hinh 4.
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Ix’ iy Glucosamin

A) ‘/k V_

Glucosamin
15cm

0 | /’ V

Vv V' o 1om
v 7

T v 105 TF vV o

2 3 4 5 il 2 3 i 5 6

Thai gian di ehuyen (phiir) Thii gian di chuyén {phis)

Hinh 4. Dién di d6 khao sat anh huong ciia A) Chiéu cao bom mau; B) Thoi gian bom mau

Két qua thu dugc trong hinh 4A va 4B cho thdy cac gia tri chiéu
cao va thoi gian bom mau tdi wu duge lua chon cho két qua tin hi€u
d 16n, 6n dinh 1a 10 cm va 20 s.

Tham dinh quy trinh phén tich

Khodng tuyén tinh va dwong chudn

Tién hanh pha 6 dung dich c6 ndng d6 bién thién trong khoang 0,5-
100,0 mg/L ddi véi canxi va 2,0- 100,0 mg/L ddi voi glucosamin
dung dé dung dudng chuan dugc pha lodng tir dung dich chuan
gbc. Mbi dung dich duoc do trén hé dién di 3 1an va tién hanh theo
cac diéu kién da téi wu & Bang 1. Gia tri pic trung binh cia céc
lan do lap lai 1a s liéu dé dung duong chuin sy phu thudc dién
tich pic vao nong do. Cac két qua dugc trinh bay trong Bang 1.

Bang 1. Phuong trinh duong chuan cua canxi va glucosamin

Tén chit Phuong trinh dwong chuin (y=a+bx) R p
Canxi y =(20,4734 £ 0,7883) + (4,0966 + 0,0169)x 0,99993 < 0,001
Glucosamin y =(0,3003 + 0,3905) + (1,2329 + 0,0083)x 0,99982 < 0,001

Két qua Bang 1 cho thiy, cic hé sd twong quan biéu dién sy phu
thudc cua dién tich pic vao néng do chat phan tich la kha tdt (R>
0,9998), dong thoi cac gid tri p < 0,05 voi ca hai chét chimg to x va
y ¢6 quan hé tuyén tinh.

Gidi han phat hi¢n (LOD) va gioi han dinh lwong (LOQ)

Dé xac dinh gid tri LOD, dung hdn hop dung dich chuén
glucosamin tién hanh pha lodng dan cho dén khi thu dugc tin hi¢u
gép 3 1an so voi nhidu duong nén (S/N=3). Két qua thu duoc gidi
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han phat hién ddi vé6i canxi 1a 0,05 mg/L va glucosamin 1a 0,50
mg/L. Tir d6, giéi han dinh lugng cta glucosamin va canxi tuong
ung 12 0,17 mg/L va 1,67 mg/L.

Do chum va dj dung

Do chum cia phuong phap duoc danh gia thong qua d6 1ap lai va
d6 dung ciia phuong phap duoc danh gia thong qua hiéu suat thu
hoi, bao gdm ca xtr Iy va do mau phan tich. Viéc danh gia duoc
thuc hién véi miu tring c6 thanh phan nén gidng véi mau thuc
nhung khong chira chit phan tich. D6 lip cia glucosamin dugc
danh gia & 3 mirc ndng d6 5 ppm, 20 ppm va 50 ppm; Canxi ¢ 3
mirc ndng d6 0,5 ppm, 10 ppm va 50 ppm. Mdi mic néng do dugc
tién hanh véi 3 1an bom mau doc lap. Viéc danh gia d6 thu hdi duoc
tién hanh thém chuin ¢ 3 mirc 50 ppm, 100 ppm va 200 ppm vao
nén mau tring va xir Iy mau nhu quy trinh nhu trén. Két qua thu
duoc trinh bay trong Bang phu luc PL1.

Két qua cho thdy do 1éch chudn twong dbi (RSD) thu dugc déu nho
hon 5%. Do thu hdi cua canxi nam trong khoang 97,2-106,0% va
glucosamin trong khoang 92,0-103,5%. Nhu vay, phuong phap c6 do
lap lai va do thu hoi dap tmg theo yéu cau ciia AOAC (Véi nong do
trong khoang 0,5-100,0 mg/L, d6 thu hdi va do l1éch chuén tuong dbi
1an lugt nam trong khoang 80-110% va nhé hon 7,3%)>.

Két qua phén tich miu thye té

Ap dung quy trinh thu dugc & trén dé phan tich glucosamin va canxi
trong 6 mau TPCN dugc mua ngau nhién tai cac nha thudc trén dia
ban Ha Noi. Mau duoc xir Iy theo khao sat khoang tuyén tinh.

[ M1
[

M2
’———V—A—vl-vf v
Canxi Glucosamine

I I I I I ]
1 2 3 4 5 6
Thai gian di chuyén (phiit)

Hinh 5. Dién di d6 phén tich glucosamin trong mot s6 mau thuc phim chirc ning
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Pién di dd cta cac miu duoc minh hoa trong Hinh 5, ham Iugng
glucosamin va canxi trong cac mau thu dugc nhur trong Bang phu
luc PL2. Két qua phan tich cho théy, ham lugng cac dang
glucosamin trong thuc pham chirc ning dugc tim thay véi ham
luong dao dong trong khoang tir 111,0 mg/vién dén 504,0 mg/vién
con ham luong canxi dao dong trong khoang tir 4,5 mg/vién dén
49,4 mg/vién. So v6i cong bd trén nhan, ham lugng glucosamin
phan tich dugc c6 su sai khac trong khoang tir -5,26% dén +8,09%
con ham lugng canxi phan tich dwogc sai khac tor -2,50% dén
+5,20%. So v6i phuong phap déi chimg, ham luong glucosamin va
canxi phan tich duoc co su sai khac trong khoang tir -6,47% dén
+6,47% (Phu luc 3).

KET LUAN

Nghién ctru da thanh céng trong viéc ung dung phuong phap CE-
C*D nhim x4c dinh ddng thoi ham lwong glucosamin va canxi trong
mau thyc pham chirc nang. Phuong phap di dugc thim dinh vé do
tuyén tinh trong khoang dudng chuin, d6 chum va do dung dap tmg
yéu cdu AOAC. Két qua phan tich ham luong glucosamin va canxi
trong 6 mau thuc pham chirc ning da duoc d6i chimg véi phuong
phap HPLC-FLD (Pbi véi glucosamin) va ICP-OES (Pbi voi
canxi) cho sai sb twong déi gitra hai phuwong phap dudi 6,47%. Nhu
vay, két qua phan tich 1a dang tin cdy, c6 tiém ning ap dung dé xac
dinh dong thoi glucosamin va canxi trong thuc phdm chirc nang.
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PHU LUC

PL1. D6 l3p lai va do thu hdi ctua phuong phap CE-C*D x4c dinh glucosamin va canxi

Chit Nong dd  Nong d¢ thu hoi 0 oi
:‘«l ’ Aong (,)x ong do ‘u oi Do thu RSD (%) Do thu hoi
phan Mic thém chuin trung binh hdi (%) (n=6) trung binh
tich (mg/L) (mg/L) ° (%)
1 0,5 0,53 106,0 2,18
Canxi 2 10,0 9,72 97,2 1,85 101,9
3 50,0 51,3 102,6 1,81
1 5,0 4,60 92,0 3,00
Glucosa
. 20,0 20,7 103,5 3,29 98,0
min
3 50,0 49,2 98,4 1,50

PL2. Ham luong céc dang glucosamin trong cac mau thuc pham chirc ning

Ham luwgng (mg/vién)

Ki Sai khac so
STT higu  Chétphantich  phyeng phép v6i nhin
A Nhin o
mau CE-CD (%)
Canxi 18,3 17,5 +4,57
1 M1
Glucosamin 308,0 312,5 - 1,44
Canxi 7.8 8,0 -2,50
2 M2
Glucosamin 324,0 3420 -5,26
Canxi 26,3 25,0 +5,20
3 M3
Glucosamin 479,0 488,0 - 1,84
Canxi 4.5 4.6 -2,17
4 M4
Glucosamin 504,0 506,0 - 0,39
Canxi 41,9 40,0 +4,75
5 M5
Glucosamin 494.0 457,0 + 8,09
Canxi 49,4 48,0 +2,91
6 M6
Glucosamin 111,0 1070 +3,74
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PL3. Két qua phan tich ham luong glucosamin va canxi trong mot sé mau thyc pham chirc

bang phuong phap CE-C*D va phuong phap dbi ching

Ham lwgng (mg/vién) Sai khac
Ki hiéu £ ., giira hai
STT miu Chat phan tich Phuong phép  Phwong phép phuong
CE-C‘D dbi chimg phap (%)
Canxi 18,3 18,5 -0,81
1 M1
Glucosamin 308,0 306,5 +0,49
Canxi 7,8 7,8 0,00
2 M2
Glucosamin 3240 3440 -581
Canxi 26,3 24,9 +5,62
3 M3
Glucosamin 479,0 450,0 + 6,44
Canxi 4,5 4,4 +2,27
4 M4
Glucosamin 504,0 501,0 + 0,60
Canxi 41,9 44,8 -6,47
5 M5
Glucosamin 494,0 464,0 +6,47
Canxi 49,4 47,7 + 3,56
6 M6
Glucosamin 111,0 118,0 -5,93
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