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Nghién citu quy trinh tao dan xuat va dinh luong mét sé loai
dudng trong nén mau thuc pham bang sac ky khi véi dau dé ion
héa ngon Itfa (GC-FID)
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TOM TAT

Trong dé tai nay, cac carbohydrate dugc tao dan xuat vai tac chat anhydride acetic acid (AAA), sau
d6 dugc phan tach va xac dinh trén hé théng sac ky khi véi dau do ion hda ngon Itfa (GC-FID). Phan
(ng dan xudt trai qua hai giai doan: (1) Phan Uing oxime hda cac carbohydrate dugc thuc hién trong
diéu kién thoi gian 15 phut, thé tich NHyOH 2,5% la 500 pl va nhiét d6 60 °C va (2) phan tng acety!
hoa cac carbohydrate dugc thuc hién trong diéu kién thai gian phéan Ung 45 phut, thé tich AAA 13
600 pl va nhiét dd 80°C. Két qua cho thdy, cac dan xudt clia carbohydrate xuat hién mui don trén sac
ky d6, ngoai tris fructose xudt hién mai déi. Két qua thdm dinh phuong phéap cho cac carbohydrate
cb cac gia tri: khoang tuyén tinh ti 50 dén 2000 mg/mL cho cac dudng don va 150-3500 mg/mL
cho cac duong da, @6 ding trong khodng 95-115%, % RSD nhd hon 5%, LOD trong khodng 20 dén
50 mg/g. Quy trinh dugc Ung dung thanh cdng cho phan tich thanh phan carbohydrate trong
nén mau sta tuci, mat ong va dich thlly phan tir polysaccharide. Két qua cho thdy mau mat ong
c6 ham lugng fructose va glucose lan luot la 65,8% va 33,4%, sucrose chiém 0,74% carbohydrates.
Mau stfa tuci c6 ham lugng lactose chiém 47,6% carbohydrate. Thanh phan carbohydrate trong
dich thlly phan polysacharide trong mau ndm nuéi chtta mot s loai carbohydrate hiém gédp nhu
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Carbohydrate 1a nhém cac hgp chit thuc loai poly-
hydroxy aldehyde va ketone. Céc chdt nay déng vai
tro cic ki quan trong trong co thé s6ng ctia dong, thuc
vat ciing nhu céc vi sinh vét khi tham gia vao cac qud
trinh sinh hoc nhu tich tri va van chuyén ning lugng,
c4u tric, mién dich !. Carbohydrate trong thyc phim
¢6 nhiing chiic ning chinh nhu tao vi ngot, ting vi
gidc va cung cdp nang lugng. Nhiéu nghién cttu trong
linh vuc dinh dudng, sinh hoc, y hoc da cho thay moéi
lién quan mat thiét gitia thanh phéin carbohydrate c6
trong thtic dn véi stic khoe ctia con ngudi. Hay néi
cach khéc, viéc xdc dinh thanh phin va ham lugng
carbohydrate trong thuic ph&m la mot trong s6 nhiing
tiéu chi d& danh gia chit lugng ctia thyc phim 2.
Céc loai pentose va hexose la nhiing don vi mat xich
co ban hinh thanh nén cac cdu trac ctia disaccha-
rides, oligosaccharides va polysaccharides (Bang 1).
Trong dung dich, cdc pentose va hexose c6 thé hinh
thanh céc lién két hemiacetal tao cdu triic vong pyra-
nose (vong 6) hodc céu tric vong furanose (vong 5)
(Hinh 1 va 2). Dang cdu truc vong pyranose dé hoa

tan trong dung dich hon nén xuét hién trong tu nhién
nhiéu hon dang vong furanose.

Hién nay, sic ky long 14 phuong phdp dugc st dung
phd bién cho phan tich va xdc dinh cac carbohydrate.
Mot s6 co ché chinh d€ phan téch cic carbohydrate
trong sdc ky 1ong bao gdm: tuong tac pha thuén trén
cOt amino véi ddu do khic xa hodc trao d6i ion trén
cdt trao ddi anion trong mdi trudng kiém véi ddu do
dién héa. Nhu véy, d€ phéan tich cac loai carbohy-
drate can su trang bi vé€ cdt phan tich va thiét bi phu
hgp. Tuy nhién, cic loai cot trén thudng cé tudi tho
ngin va gi4 thanh cao?. Trong khi d6, nhiéu nghién
ctiu da tién hanh phan tach va xac dinh cac carbo-
hydrate bing phuong phép sac ky khi sau khi tao dan
xudt gitia carbohydrate v6i téc chat phit hgp d€ chuyén
vé cdc dang hgp chit dé bay hoi, phan ting silyl hoa cac
nhoém hydroxyl ctia carbohydrate dang dugc st dung
phd bién hién nay>?. Tuy nhién, cdc din xuit silan
tao thanh c6 hién tugng da miii cho mét carbohydate
trén sdc ky do gay khé khan cho qud trinh phéan tach
va dinh lugng. Ngoai ra, dan xudt silan ctia cc carbo-
hydrate rét dé bi than héa trong budng tiém lam qué
trinh sic ky kém 6n dinh va nhanh bi nhiém bén.

Trich dan bai bao nay: Manh N K, Hoa N T, Khué N N, My H L D, Du N H, Mai N A. Nghién ctu quy trinh
tao dan xuat va dinh lugng moét sé loai dudng trong nén méau thuc pham béang séc ky khi véi dau
do ion héa ngon Itia (GC-FID). Sci. Tech. Dev. J. - Nat. Sci.; 4(2):519-529.
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Tac chitanhydride acetic acid (AAA) dugc stt dung c6
thé cai thién nhiéu vin d€ ma tac chit silan hoa gip
phai hién nay nhu sy nhay 4m, hién tugng da mai cta
moi carbohydrate trén sic ky d6 va kha nang nhiém
ban thiét bi. Tai Viét Nam, s6 lugng cac nghién ctu
va ting dung tac chdt AAA cho phén tich cdc carbohy-
drate khong nhiéu. Do d6, trong dé tai nay ching t6i
st dung tac chiat AAA d€ thuc hién phan ting acetyl
héa cac carbohydrate. Quy trinh dugc trién khai trén
thiét bi GC-FID ¢4 tinh phd bién rong, thiét bi don
gian, chi phi thdp. Diéu kién phan ting gitia AAA va
cacbohydrates dugc t6i uu héa nham giam thoi gian
phaén tich, taing d6 nhay, d¢ chon loc cho xac dinh cac
carbohydrate trong nén méu thyc phdm. Hon niia,
cac carbohydrate dugc khao sat gom c6 cac aldose
(polyhydroxy aldehyde) va ketose (polyhydroxy ke-
tone) nhdm danh gid kha nang bao quat ctia quy trinh
trén céc carbohydrate trong thuc phdm. Tu do, quy
trinh nay c6 thé giai quyét cho vén dé phu thudc vao
cac phuong phép phén tich carbohydrate bing HPLC
nhu hién nay.

VAT LIEU VA PHUONG PHAP

Thiét bi

Hé thdng sdc ky khi 6890 N vé6i ddu do ion hda ngon
ltia (GC-FID) ctia hang Agilent (USA), cét phén tich
HP-5MS UI (30 m x 0,25 mm i.d. X 0,25 um), khi
mang N v6i d6 tinh khiét 99,999%. Thiét bi cap nuédc
khtt ion Pure water system WP 710 — C20 cia hang PG
instrument (Anh)

Héa chat va thudc thi

Céc chét chuén: arabinose, rhamnose, xylose, man-
nose, glucose, galactose, fructose, maltose, lactose,
sucrose, ndi chuin inositol v6i do tinh khiét trén 99%
va thu6c thit AAA dugc mua tif hang Sigma Aldrich.
Céc dung dich chudn gbc duge chudn bi trong nude
khtt ion vao bao quéan tai nhiét d6 4°C. Cac dung
modi ethanol (EtOH), chloroform (CHCl3), ethylac-
etate (EtOAc) loai tinh khiét HPLC dugc mua tit hang
Scharlau (T4y Ban Nha). Cac hoa chit pyridine, hy-
drochloric acid (HCI) loai tinh khiét phén tich dugc
mua tit hang Merck (Ptic). Dung dich hydroxylamine
(NH,OH) 2,5% (w/v) trong pyridine: can 6.,25 g
NH,OH hoa tan trong 250 mL pyridine va bdo quin
& nhiét d6 phong.

Phuong phap

Quy trinh tao dan xudt aldonitril acetate

Dung dich mau va chuén carbohydrate dugc chuyén
vao 6ng nghiém thuy tinh 10 mL, ¢6 ndp vén teflon va
th&i kho mau bing dong khong khi. Tiép theo, 0.5 mL
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dung dich NH,OH 2.5% dugc thém vao éng nghiém,
ldc nhe va vin ndp 6ng nghiém thét chit roi 0 nhiét
trong thoi gian 15 phat tai nhiét d6 60 °C. Cu6i cung,
thém 0.6 mL dung dich AAA va @ nhiét trong thoi
gian 45 phut tai nhiét do 80 °C dé€ phan ung acetyl
héa xdy ra. Sau giai doan tao dan xuit, thém 1 mL
dung dich HCI 10% (v/v) d€ tao moi trudng chiét, tiép
tuc thém 2 mL CHCI3 vao dé tdch chiét cdc dan xuéit
aldonitrile tit pha nudc. Quad trinh chiét baing CHCI-
3 dugc 13p lai 3 1an. Pha CHCl3 dugc théi kho hoan
toan bing dong khong khi roi hoa tan lai bang 1 mL
EtOAc va tiém mau vao hé thong GC-FID.

Quy trinh xir ly mdu

Quy trinh dugc tGing dung trén ba nén mau géom cé:
(1) mAu siia bo tuoi Long Thanh tinh Pong Nai; (2)
mau mét ong Da Lat tinh Lam Déng; va (3) dich thuy
phén polysaccharide dugc téch chiét ti mau ndm nudi
trong moi trudng vi sinh tai Trudng Pai hoc Can Tho.
Cén chinh xdc khoang 0,5g cho nén miu mét ong hodc
1 g cho nén mau siia vao 6ng nghiém thay tinh 15 mL
c6 nap van teflon. Thém 3 mL dung dich chiét EtOH :
H,0 80:20, v/v, siéu 4m 10 phit, sau d6 ly tim chuyén
phén dung dich trong vao binh dinh mtic 20 mL. Lip
lai qud trinh chiét 3 14n va dinh muc t6i vach mtic
bing dung dich chiét mau. Rat chinh xdc 1 mL dem
théi kho biang khong khi va tién hanh céc budc tao
dan xudt acetyl héa cho cic carbohydrate”:®,

Phén tich bang GC-FID.

Nhiét d6 budng tiém 280 °C, v6i tilé chia dongla 1:50,
thé tich tiém miu 1a 1 uL, t6c d6 dong khi mang N,
la 1 mL/min, nhiét d6 d4u do 300 °C va chuong trinh
nhiét nhu trong (Bang 2).

Bang 2: Chuong trinh nhiét d6 cot

Toc do gia nhiét Nhiét do Thoi gian
(°C /phut) (°C) (phut)

0 120 2

20 200 4

25 280 5

KET QUA VA THAO LUAN

Phan tach cac dan xuat aldonitrile acetate
trén hé théng GC-FID

Dan xudt silan hoa cho carbohydrate thudng dugc
stt dung trong phén tich bang GC. Tuy nhién hién
tugng da mii ctia moi carbohydrate trén sic ky do
khién qua trinh phan tich trd nén phtc tap®. Muc
tiéu ctia ching t6i 1a tim téc chdt tao dan xuét phu
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Bang 1: Cac carbohydrate quan trong trong thuc pham 2.

Phén loai Tén Pham vi
Pentose Arabinose, ribose, xylose Hiém gip, cha yéu trong san phdm 1én men,
hemicellulose

Hexose Glucose, fructose Phd bién, trong céc loai trai ciy, mét ong

Mannose, galactose, Hiém, c6 trong tréi viét quit

Fucose Trong mot s6 loai ndm
Disaccharide Sucrose Phd bién, c6 nhiéu trong mia, tri cay

Maltose Thuy phan ti tinh bot

Lactose Trong stta dong vat

Lactulose Hiém, cht yéu trong sitia
Oligosachride T 3- 14 don phan Thuy phan tu tinh bot
Polysaccharide T 100 dén 1000 don phan Tinh bot, vach té bao

HO OH
HO
ey, e ’r"'/—’(,
Ho~~ Ho i OH
HO HO
0
beta-D-fructofuranose OH beta—D—frucrop_vrmose
(23%) (72%)
HO
HO s OH HO OH
R — - 3
OH HO ife)z4

alpha-D-fructofuranose

alpha-fructose

(5%) (trace)

Hinh 1: Cac dang anomer tén tai can bing trong dung dich ctia fructose°.

Sl

OH \

Glucose

o
“on
OH
beta-glucopyranose
alpha-glucopyranose (63%)
(37%) :

Hinh 2: Cac dang anomer tdn tai can bang trong dung dich ctia Glucose®.

(trace) alpha-D-fructopyranose
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hop cho carbohydrate d€ méi chat xuét hién mai don
trén sac ky do. Trong s6 do, tac chiat AAA dép tng
dugc tiéu chi d€ ra so vdi cdc phan ting tao dan xuét
khéc. Trén sic ky d6 cho thdy su phan tach t6t cic
dan xuét aldonitrile acetate trong khoang thoi gian
ti 6 dén 18 phat (Hinh 3). Dic biét, moéi mai sic
ky tuong ting cho mét carbohydrate ngoai trii fruc-
tose xudt hién mui doi trén sic ky d6. Gid tri téng
dién tich cta hai mii fructose dugc st dung cho céc
tinh todn trong quy trinh nay. Khi ting néng d¢ fruc-
tose tii thép t6i cao (Hinh 4), ti1é phén tram dién tich
hai mi ctia fructose tién t6i gid tri gdn tuong vng véi
hai dang beta-fructopyranose (72%) tong fructofura-
nose (28%) (Hinh 2). Khai thac yéu t6 nay, chiing toi
da tién hanh cdc thi nghiém nhidm thay déi ti 1é gitia
cdc dang cta fructose dua trén sy thay d6i moi trudng
phén tng tao din xudt nhim diéu khién phan ting tao
dan xudt téi san phdm mong muén. Cac thi nghiém
nay dugc tién hanh trén thiét bi LC-MS (uTOF) va sé
dugc trinh bay trong cic cong trinh cong bé tiép theo
ctia nhém nghién ctu.

T6i uu phan Uing tao oxime va acetyl héa car-
bohydrate

Phan tng oxime hoéa cic gbc carbonyl (-C= O)
(Hinh 5) va acetyl héa cac géc hydroxy (-OH)
(Hinh 6) dugc t6i uu hda cdc thong s6 vé nhiét do,
thai gian va néng do cta tac chat trén bon chat phan
tich: (1) arabinose dai dién cho nhém pentose; (2)
glucose dai dién cho nhém hexose; (3) fructose dai
dién cho nhom ketose; va (4) lactose dai dién cho
nhom disaccharide. Mbi thi nghiém dugc tién hanh
ba lan va ghi sic ky do, gia tri trung binh ctia ba lan
do 13p dugc biéu thi trén cic d6 thi (Hinh 7 va 8).
Két qua khdo sét giai doan oxime héa cic gbc -C=0
clia carbohydrate cho thdy thoi gian phan tng va
lugng hydroxylamine it anh hudng t6i cuong do tin
hiéu ctia cac carbohydrate (S4/Sys), trong khi d6 khao
sat nhiét d¢ cho thiy diém cuyc dai va 6n dinh cua
tin hiéu cac carbohydrate trong khoang tii 60 t6i 70°C
(Hinh 7). Do d6, phén ting oxime héa dugc thuc hién
tai gid trj thoi gian 15 pht, thé tich NH,OH 2,5% 1a
500 pL va nhiét do 60 °C cho céc thi nghiém tiép theo.
Két qua khdo sat giai doan acetyl hda cac goc ~-OH clia
carbohydrate cho thdy nhiét d6 phan tGing va lugng thé
tich AAA thém vao it danh hudng t6i cudng do tin hiéu
clia cac carbohydrate (S4/S;s), trong khi dé khao sat
vé thoi gian phdn ting cho thdy cc carbohydrate c6
cudng d¢ cao va 6n dinh sau 30 phut (Hinh 8). Do
d6, dé phan ting acetyl héa 6n dinh ching t6i lya chon
cac gia tri thoi gian phan tng 45 phut, nhiét do 80°C
va thé tich tac chdt AAA1a 600 uL cho cdc thi nghiém
tiép theo.
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Panh gia kha nang dinh lugng ciia phuong
phap

Khoang tuyén tinh: Tién hanh tiém 7 dung dich
chuén hén hop ctia cac carbohydrate trong khoang
nong do ti 50 dén 5000 pg/mL va tién hanh ghi sic
ky d6 tai diéu kién t6i uu. Céc thanh phan duong
don c6 moi quan hé tuyén tinh trong khoang néng do
tir 50 dén 2000 pg/mL va cac dudng da c6 mdi quan
hé tuyén tinh trong khoang néng d¢ tii 150 dén 3500
ug/mL (Hinh 9). Phuong trinh duong chuén va cic
hé s6 tuong quan dugc néu trong (Bang 3).

Do chinh xdc (% RSD): Thuc hién 6 mau lip chita hdn
hgp 10 carbohydrates ¢ mtic ndng do 500 pg/mL va
tién hanh tao dan xudt acetyl héa tai diéu kién t6i uu
va ghi sdc ky d6. Do chinh xac ctia phuong phéap dugc
danh gia thong qua gia tri % RSD (Bang 4).

Do dung: Danh gid d¢ ding dua trén phan trim hiéu
sudt thu hoi (% HSTH) ctia cdc mau thém chudn hén
hgp 10 carbohydrate trén cdc nén mau siia tuoi, mat
ong va mau polysaccharide v6i ndng d¢ cic dudng
don va duong da tuong ting la 500 va 1000 pg/mL.
Céc gid tri % HSTH dugc thé hién trén (Bang 4) va
sdc ky d6 mau siia tuci thém chuén dugc thé hién trén
(Hinh 10).

Gidi han phat hién (LOD) va gi6i han dinh lugng
(LOQ): Tién hanh ghi 7 sac ky d6 ctia mau chudn chita
noéng do cac carbohydrate tai miic 50 pg/mL, cac gia
tri LOD va LOQ dugc tinh theo cong thic: LOD =
3,3*SD/a va LOQ =10*SD/a. Trong do, SD la d6 1éch
chufin cta ti s6 gitia tin hiéu chit phan tich so véi
tin hiéu cta ndi chudn va a 1a hé s8 goéc cua duong
chudn '°. Céc gia trj LOD va LOQ dugc thé hién trén
(Bang 4).

Ung dung quy trinh phan tich trén nén mau
thuc

Quy trinh dugc ting dung trén ba nén mau gém c6 :
(1) mau stia tuoi ; (2) mau mat ong riing ; va (3) dich
thay phan polysaccharide dugc tach chiét tit mau ndm
nudi trong moi trudng vi sinh do Trudng Pai hoc Can
Tho cung cép.

K&t qua phan tich cac thanh phéan carbohydrate trong
c4c nén mau dugc biéu dién trén (Bang 5).

Mau stia tuci (Hinh 11): Ham lugng lactose chiém
47,6% carbohydrate, day 13 loai stta tuoi c6 chit lugng
theo tiéu chudn cfia t§ chiic FAO 1.

Mau mit ong (Hinh 12): Ham lugng fructose va glu-
cose lan lugt la 65,8% va 33,4%, trong khi d6 sucrose
chiém 0,74% carbohydrates. Két qua cho thdy day la
loai mat ong chét lugng cao theo s6 liéu cong bo cua
t8 chtic mét ong quéc té THC 12,

Mau dich thay phéan tit polysaccharide trong nim
nuoéi (Hinh 13): Két qua phan tich cho thdy su xuat
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Hinh 3: Séc ky d6 phan tach 10 dan xuit aldonitrile acetate bang GC-FID.
i Beta - Fructopyranose
%o Sy —e—Mii 1 (11.72 phut)
——Mii 2 (11.88 phut)
Fructofuranose
B T |
Ve T
C (ug/mL
10 i : : _ Clgml)
0 500 1000 1500 2000
Hinh 4: Ti 1& % dién tich hai mii sic ky cta fructose.
OH OH
5 . - & g
H,N-OH 2.5 %
*"
pyridine
R R R H R CH>0H
Carbohyrate Aldoxime Ketoxime

R: polyhydroxy
R;: H; CH20H

Hinh 5: Giai doan oxime héa géc carbonyl ctia cac carbohydrate.

hién moét s6 thanh phén hiém gip nhu arabinose, xy-
lose va galactose chiém ti 1¢ thdp lan lugt la 0,34%;
3,4% va 0,24% carbohydrate. Hai thanh chiém ti 1é
cao nhit la manose va glucose chiém ti 1¢ 14n lugt 1a
82 % va 14% carbohydrate. Huéng nghién ctiu cdu
truc ctia polysachride dang dugc cdc nha khoa hoc
trén thé giGi quan tim. Trong d6, phén tich thanh
phén carbohydrate 1a mot trong ba buéc d€ xac dinh

céu truc cta polysaccharide bén canh xdc dinh phan

tt lugng va cac lién két khong gian tit phd cong hudng
tit hat nhan NMR '>!4, Hién nay, huéng nghién ciiu
nay déng vai tro quan trong trong linh vuc sinh hoc,
y hoc, dugc phdm nhim téng hop céc loai thudc tri

bénh gin trén nén polysaccharide !>16.

KET LUAN

Quy trinh phan tich cac carbohydrate sau phan ting
acetyl hoa v6i AAA bang GC-FID cho d6 6n dinh
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. 9 o CH — =
/‘ H . ) {0 N{B \C/ . R CfN
N — I o " (Aldonitrile)
l HaC 0 CHs /JQH) 0 &
R
H

H

l

s + Anhydride acetic
Aldoxime Anhydride acetic CH3
R: polyhydroxy
0] 0
P I [
¢ )J\ )‘k a ¢ &
OH
P + R AT
R HC 0 CHs o \CH3 + 40 CHs
T (
R Ho™
R: polyhydroxy Anhydride acetic ™ I \EJ Z
oA Acetylation
X
Hinh 6: Giai doan nitrile hoa va acetyl héa cac carbohydrate.
o SAﬁIS/I——.\._-(a) 0.6 Sa/S1s ()
0.35 0.4
- é
=t
0.25 : < 0.2 ; —2
= ey~ B o i . . .
— e P = - - N'l-liet do DC
o1 - Megmgnn. ||| T Nuadeo
5 15 30 60 90 50 60 70 80 90
Sa/Sig () ~—— Arabinose
0.65 ./._.\.__.
~gir— Glucose
0.45 A/_A_—&\A—A
{ S I —e g Fructose
0.25 ; . Vo (1) .
300 500 700 1000 1500 ~—@—Lactose

Hinh 7: Khdo sat phan tng oxime héa cac carbohydrate: a) thai gian; b) nhiét do; c) thé tich NH,OH 2,5%.

cao, khoang tuyén tinh rong, do lap lai cao va phan
tich dong thoi 10 carbohydrate trong nhiéu nén mau
khéc nhau. Sy m6 rong ctia quy trinh phan phan nay
gitip cdc phong thi nghiém phén tich gidm tai dugc
rat nhiéu chi phi tii cot phén tich t6i trang thiét bi cho
phén tich carbohydrate. M¢t wu diém I6n khi 4p dung
cho phén tich cac carbohydrate trén nén mau thuc t€
so vdi phuong phdp sic ky long d6 1a khong cin cac
budc riéng biét d€ loai cac thanh phan giy nhiéu nhu

protein, mudi trong nén mau.
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LO1 CAM ON

Nhoém téc gia tran thanh gtii 16i cdm on t6i Phong thi
nghiém Phén tich Trung tim da ho trg trang thiét bj va
dia diém thyc hién cho nghién ctiu nay. Nghién ctu
nay dugc tai trg ngudn kinh phi tii d€ tai cdp trudng
DPai hoc Khoa hoc Tu nhién Tp.HCM c6 ma s6 T2017-
47.

XUNG POT LOI iCH

Cac tac gia tuyén b6 khong xung dot vé 1¢i ich.
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Hinh 8: Khao sat phan (tng acetyl héa cac carbohydrate: a) théi gian, b) nhiét d6 va c) thé tich AAA.

2 9 S./S0 #Rhamnose 4 Su/St
M Arabinose Sucrose
AXylose
1 5 | Lactose
X Manose Maltose
KGlucose
. C (ng/g)  ® Galactose C (ug/mL)
0 1000 2000 Fructose ’ 0 2000 4000
Hinh 9: D thi dudng chuan ctia cac carbohydrate.
Bang 3: Phuong trinh dudng chuan va hé sé tuong quan cta cac carbohydrate
STT Tén Carbohy- Thoigianluu Khoédng tuyén Phuong trinh dudng chuin R2
drate (phut) tinh (ug/mL)
01 Arabinose 6,465 80 - 1600 y:7,88*10_4x +1.36*1072 0,9984
02 Rhamnose 6,348 80 - 1600 y=7,46* 10~% x+ 1.04*102 0,9992
03 Xylose 6,544 80 - 1500 y=7,99* 10~*x + 1.96*102 0,9993
04 Mannose 8,355 80 - 1700 y=8,56* 10~%x +2.98*102 0,9992
05 Glucose 8,458 100 - 2000 y=7,79* 10~*x + 4.40*10~2 0,9980
06 Galactose 8,747 80 - 1600 y=7,48% 10~ *x + 1.89*1072 0,9993
07 Fructose 11,728 80 - 1600 y=5,81* 10~%x + 5.38*102 0,9976
08 Maltose 16,088 150 - 3500 y=4,63* 104x - 1.48*102 0,9974
09 Lactose 16,198 200 - 3500 y=5,97* 107%x + 4.68*102 0,9978
10 Sucrose 16,388 200 - 3500 y=8,79* 10~%x - 9.37*102 0,9990
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Bang 4: Gia tri %RSDs, %HSTH, LODs va LOQs cuia cac carbohydrate

STT Tén Car- Thoi Do lap lai  Hiéu suit thu SD LOD LOQ
bohydrate gian luu  (%RSD) hoi (%) (mg/g) (mg/g)
(phut)
01 Arabinose 6,465 2,8 99-107 1,9%1073 8,0 24
02 Rhamnose 6,348 3,0 106-113 1,9”1073 8,3 25
03 Xylose 6,544 1,9 95-99 1,9%1073 8,0 24
04 Mannose 8,355 2,8 96-99 3,4%103 13 40
05 Glucose 8,458 3,2 101-104 1,9”1073 8,0 24
06 Galactose 8,747 2,5 100-105 2,5¥1073 11 34
07 Fructose 11,728 59 101-110 8.4¥103 48 143
08 Maltose 16,088 2,6 100-107 6,7¢1073 48 143
09 Lactose 16,198 3,8 95-110 9,0¥103 50 149
10 Sucrose 16,388 4,4 104-110 5,6”1073 21 62
Bang 5: Két qua phan tich cac carbohydrate trén nén mau thuc
STT Chi tiéu NG mrGm
Stia tuoi Mit ong Polysaccharide
(g/100 mL) (g/100 g) (mg/g)
01 Arabinose ND ND 41,6 + 1,6
02 Rhamnose ND ND ND
03 Xylose ND ND 417 + 27
04 Mannose ND ND 9973 + 64
05 Glucose 2,27 + 0,22 26,60 £ 0,12 1691 + 72
06 Galactose ND ND 28,7 +1,3
07 Fructose ND 52,41 + 0,23 ND
08 Maltose ND ND ND
09 Lactose 4,13 +0,14 ND ND
10 Sucrose 2,28 +0,13 0,586 =+ 0,055 ND
FID1 A, (HOAIDETAI 0407 DF 10 2018-07-10 13-42-20\M205P.0)
pa ] @
] Q @
50 woow S ]
] [0 =2 2w
= g < o w £ 8
i S 5w % w o 5
704 =3 2 o} e weo
i I8 o o = %) g
i z S w 13} o
604 << ;E w Q e | = w
i Qo 3 Vi =
50 et z < i 2 /
Al |
E / I
204 Ji g A —————
4 é é 1ID 1I2 1I4 1I6 g mir}
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Hinh 10: Sac ky d6 phan tich thanh phan carbohydrate trong mau sita tuoi thém chuan.
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Hinh 11: Sac ky dé phan tich thanh phan carbohydrate trong mau sita tuoi.

FID1 A, (HOA\DETAI 0407 DF 10 2019-07-10 13-42-20'H2.D)
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mi

Hinh 12: Sac ky dé phan tich thanh phan carbohydrate trong mau mat ong.

FID1 A, (HOA\DETAI 0407 DF 10 2019-07-10 13-42-20043-14.D)
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16
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Hinh 13: Sac ky d6 phan tich thanh phan carbohydrate trong dich thiy phan polysaccharide.

PONG GOP CUA CAC TAC GIA

Tac gid Nguyén Khic Manh, Nguyén Tt Hoa, Huynh
Lam Diém My, Nguyén Ngoc Khué phu trach cac thi
nghiém (khao sat, t6i uu quy trinh, phan tich méu).
Téc gid Nguyén Huy Du, Nguyén Anh Mai phu trdch

tu van, dinh huéng ndi dung cua dé tai.

DANH MUC TU VIET TAT

GC-FID: Gas chromatography - Flame ionization de-
tector

LOD: Limit of detection

LOQ: Limit of quantitation

SD: Standard deviation

RSD: Relative standard deviation

AAA: Anhydride acetic acid

HPLC: High performance liquid chromatography
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LC-MS (uTOF) : Liquid chromatography - mass
spectrometry (u time of flight)

HSTH: Hiéu suét thu hoi

THC: International honey commission

FAO: Food and agriculture organization
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Development of an analytical method for determination of
carbohydrates in food by gc - fid using chemical derivatization
with anhydride acetic acid

Nguyen Khac Manh, Nguyen Tu Hoa, Nguyen Ngoc Khue, Huynh Lam Diem My, Nguyen Huy Du,
Nguyen Anh Mai

ABSTRACT

The present research describes a simple and inexpensive derivatization method that uses acetyla-
tion to address the challenges associated with the quantification of the ten most common carbohy-
Use your smartphone to scan this drates. The derivatization reaction has two periods : (1) The oxime formation of carbohydrates was
QR code and download this article carried out at 15 minutes, 500 uL of NH20H 2.5% and 60 °C and (2) acetylation of carbohydrates
was carried out at 45 minutes, 600 pl of AAA and 80°C. Most of the carbohydrates generate single
peaks via chromatographic separation, except fructose, which generates a double peak. The pro-
cedure was successfully applied to analyze carbohydrates in some samples including honey, fresh
milk, and polysaccharide hydrolyzate. The method validation results had the linear concentration
range of carbohydrates at 50-4000 mg/g, the LODs at 20-50 1g/g, the relative standard deviations
(% RSDs) of peak area under 5.0 % and the accuracy at 95-115% of recoveries. The method was
applied to determine carbohydrate content in raw milk, honey, and hydrolysis polysaccharide ex-
tract. The results showed that the honey sample has fructose and glucose content of 65.8% and
33.4%, respectively, while sucrose makes up 0.74% of the total carbohydrate content. The raw milk
sample has lactose content of 47.6% of the total carbohydrates. Some rare polysaccharides such
as arabinose and xylose were found in the hydrolysis polysaccharide extract from the mushroom
sample.
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