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Xac dinh dwdng va chat tao ngot nhan
tao trong mot 1an phan tich

Suitable for Agilent
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Téo g Tom tt
Flgrian Rieck . Viéc xac dinh ham lvgng duwdng trong thwe pham va dd ubng l1a mot quy trinh
Agilent Technologies, Inc. da dwoc thiét 1ap trong nhiéu phong thi nghiém phan tich. V&i xu hwéng cia

nganh céng nghiép va nguoi tiéu ding hwéng téi cac san phdm cé ham lwong
dwéng gidm va bb sung chét tao ngot it calo, cac phong thi nghiém phan tich
can trién khai thém mot phwong phap thir hai dé phan tich cac chét tao ngot.
Tai liéu (’ng dung nay giéi thieu mét phwong phap cho phép xac dinh déng
thoi dwong va chét tao ngot chi trong mét Ian chay, gitp gidm dang ké cong
strc va thoi gian phan tich.



Gidi thiéu

Viéc tiéu thu qua méc dwong trong ché do6 an ubng kém
lanh manh phd bién da dwoc T chirc Y t& Thé gidi (WHO)
xac dinh 1& mét nguy co chinh gay t& vong sém." Vi vay, tb
chirc WHO khuyén cdo manh mé nén gidm lvong dwong tu
do nap vao co thé&. Nham han ché viéc bé sung dwéng vao
thwec pham va dd udng, nhiéu quéc gia da ap dung thué tiéu
thu dac biét déi véi dwong bd sung trong cac san pham thuc
pham va db ubng. Vi ly do nay, nganh céng nghiép dang tim
cach gidm lwong dwong bd sung trong san pham. Tuy
nhién, dé duy tri hwong vi dac trwng va chat lwong cia sén
phdm, dwéng bi loai bé thwong duwoc thay thé bang cac chat
tao ngot it calo. Xu hwéng nay dwoc thé hién qua sw sut
gidm doanh s6 hodc murc tiéu thu dwéng bd sung, cung voi
sy gia tang st dung chat tao ngot (vi du: tai Canada, Hoa
Ky va Lién minh chau Au 5). Sy gia tang cac san phadm chira
ddng thoi ca duwong va chat tao ngot da lam gia tdng nhu
cau vé cac phwong phap phan tich cho phép phan tich déng
thoi ca hai nhém chét nay. Trong khi hdu hét cac chét tao
ngot nhén tao cé chira nhdm mang mau (chromophore), cho
phép ching dwoc phat hién bang dau do UV, thi duwong lai
khéng c6 nhém nay, do d6 khéng thé dwoc phat hien mot
cach dang tin cay va nhay bang dau do UV. Nguwoc lai, dau
do chiét suat (RID) cé thé phat hién bat ky hop chét nao
khac biét so v&i pha dong, do do né 1a dau do ly twéng dé
phén tich dwdng. Tai liéu ing dung gidi thiéu mét phwong
phap tach va dinh lwgng ddng thdi bdn chét tao ngot thudng
dung cung vé&i nam loai mono- va disaccharide cé trong
thanh phan ty nhién ciing nhuw trong cac phu gia thuc pham.

Thi nghiém

Thiét bi

The Agilent 1260 Infinity || LC bao gébm cac hé sau day:
— Agilent 1260 Infinity Il Isocratic Pump (G7110B)

— Agilent 1260 Infinity 1l Vialsampler (G7129A)

— Agilent 1260 Infinity Il Multicolumn Thermostat (G7116A)
— Agilent 1260 Infinity Il Refractive Index Detector (G7162A)

Cot
Agilent ZORBAX Carbohydrate Analysis, 4.6 x 250 mm, 5 ym
(mé& 840300-908)

Phan mém
Agilent OpenLab CDS, ban 2.6, ho&c ban gan day

Dung méi

Acetonitrile (ACN) cép gradient cho HPLC dwoc mua ti
VWR (Darmstadt, B&rc). Nuwéc siéu tinh khiét méi duwoc 1ay
tir hé théng Milli-Q Integral, dwoc trang bj cartridge mang loc
tai diém st dung 0,22 pym (Millipak).

Héa chat va mau
Acesulfame, ammonium acetate, aspartame, cyclamate,
fructose, glucose, lactose  monohydrate, maltose
monohydrate, saccharin va sucrose dwgc mua tr Merck
(Darmstadt, bBuc).

Dung dich géc hiéu chudn cua tit ca cac chat chuin dwoc pha
trong dung dich ammonium acetate/ acetonitrile 20 mM, ty 1& 1:1
(theo thé tich). Dung dich gbc tinh khiét dwoc st dung cho diém
hiéu chu&n cao nhét; cac diém hiéu chuan khac dwoc tao ra bang
céach pha loang dung dich géc véi pha déng. Budng chudn duoc
xay duwng trong khodng tir 31 dén 1.000 ug/mL ddi véi cac chat tao
ngot va tir 156 dén 5.000 pg/mL déi véi duwdng. Méi diém duoc do
Iap lai ba 1an.

Mau soda dwoc mua t& clra hang tap héa dia phuong. Trwdc
tiém, mau dwoc ly tam trong 5 phut & 14.100 x g, sau do loc
bang mang loc syringe Agilent Captiva premium (0,45 um,
cellulose tai sinh, ma s6 5190-5107), va pha lodng bang ACN
tinh khiét hoac pha dong.

Cai dat phwong phap

Bang 1. Diéu kién sac ky.

Théng s6 Gia tri
Mobile Phase 20 mM ammonium acetate in acetonitrile/water 75:25 (v:v)
Flow Rate 1.5 mL/min
Injection Volume 5uL

Sample Temperature Ambient

Column Temperature 35°C

35°C

Peak width >0.025 min (0.5 s response time, 18.5 Hz)
Signal polarity: positive (+)

RI Detector




it dwoc pha lodng thi dién tich pic am cang lén. Bé tich
phan peak sb 6 moét cach 1ap lai duwoc, diém giao cla
dwdng nén sau peak 5 va 6 dwoc coi la diém bét dau cua

Két qua va thao luan

Hinh 1 trinh bay séc ky dé cta diém hiéu chudn cao nhét.
Bbn chét tao ngot nhan tao va nam loai dwérng da duorc tach
thanh céng. Do phan gidi gitra tAt cd cac chat phan tich
thuwdng 16n hon 2; ngoai 1& duy nhét 13 d6 phan giai tr 1,6
dén 1,7 gitra aspartame va fructose, mic nay chi vira dd
chép nhan dwoc cho viéc dinh lwong. Gitva fructose va
glucose (peak 5 va 6), mdi diém hiéu chuin déu xuét hién
mot peak am. Tin hiéu am I&n nhat xuét hién & mau hiéu
chuén c6 ndng d6 cao nhat va gidm dan khi chét chuén
dwoc pha loang; trong khi d6, mét 1an tiém trédng véi pha
déng tinh khiét khéng cho thy bat ky peak am nao. Do d4,
gia thuyét dwoc dua ra la dau do RID da phat hién sy khac
biét v& ndng dd dém gira dung méi hiéu chuin va pha
doéng. Nong dd dém cang thap trong cac mau hiéu chuan
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peak 6.

Puwong chuén cla tat cd cac chat phan tich dwoc xay
dwng dwa trén 6 diém hiéu chuan, mdi diém dwoc do lap
lai ba 1&n. Cac mirc ndng d6 déi véi chat tao ngot 1an
lwot la 31,25; 62,5; 125; 250; 500 va 1.000 yg/mL, va dbi
voi duwong la 156,25; 312,5; 625; 1.250; 2.500 va 5.000
ug/mL. T4t cad cac chét phan tich déu cho thdy hé sé
twong quan (R?) xuat sc va dd léch chuan clia quy trinh
(sx0), nhw dwoc trinh bay trong Bang 2. Gi¢i han phat
hién (LOD) va gié¢i han dinh lvgng (LOQ) dwoc tinh toan
cho tirng chét phan tich dwa trén ty Ié tin hiéu/nhiéu,
trong d6 m&c nhiéu dwoc xac dinh theo tiéu chuan
ASTM E 685-93.

Acesulfame
Saccharine
Cyclamate
Aspartame
Fructose
Glucose
Sucrose
Maltose
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Lactose

Retention time (min)

Hinh 1. Tach mau hiéu chuén.

Bang 2. Théng ké hiéu chuén.

Calibrated Range LoQ LOD S
Chat (ng/mL) Resolution R? (mg/mL) (mg/mL) (mg/mL)
Acesulfame 31.25-1,000 - 0.99998 0.006 0.002 0.002
Saccharine 31.25-1,000 3.4-3.6 0.99994 0.003 0.001 0.003
Cyclamate 31.25-1,000 8.8-9.0 0.99999 0.004 0.001 0.001
Aspartame 31.25-1,000 6.6-6.8 0.99947 0.011 0.003 0.010
Fructose 156.25-5,000 1.6-1.7 0.99998 0.010 0.003 0.010
Glucose 156.25-5,000 3.3-34 0.99999 0.010 0.003 0.005
Sucrose 156.25-5,000 8.5-8.9 0.99999 0.010 0.003 0.006
Maltose 156.25-5,000 3.5-3.6 0.99999 0.019 0.006 0.005
Lactose 156.25-5,000 2.0-2.1 0.99999 0.020 0.006 0.008




Cac khoang hiéu chuadn khac nhau cho chét tao ngot va
dwong dwoc lwa chon nhdm phan anh néng dd dw kién cua
hai nhém chat phan tich nay trong cac mau thuc té. Suw
chénh léch néng dd gitra chat tao ngot va dwdng trong cac
mau dwoc chon thwc té qua I6n, dén mirc can phai pha
lodng dé dinh lwong chinh xac ham lwong duwdng. Dé tranh
hién twong breakthrough clia mau, cac mau dwoc pha loang
véi thé tich gp ba lan ACN tinh khiét, nhdm mé phéng
thanh phan cta pha dong. Néu ndng d6 dwéng ndm ngoai
khoang hiéu chuan, mét phdn mau khac dwoc pha loang
gap muoi 1an bang pha déng tinh khiét. Hai mau nuéc
chanh dwgc phan tich: mot mau dwoc gidm dwdng va thém
chét tao ngot (tropic lemonade), va mét mau nwéc chanh
diet dwa trén whey, cé bd sung chét tao ngot nhwng khong
thém duwong (‘whey lemonade’).

—— Calibration standard ~—— Tropic lemonade
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Hinh 2 chi ra phan tich nwéc chanh tropic lemonade, dwgc
pha loang v&i ACN theo ti 1€ 1:4. Da phat hién dwoc hai chét
tao ngot va ba loai duwong. Pé dinh lwgng chinh xac ham
lwong dwdng, can phan tich mau sau khi da pha loang 10
l&n (khéng trinh bay & day).

Acesulfame va aspartame dwoc dinh lwong 1an lwot 1a 96 va
128 pg/mL. Fructose, glucose va sucrose duwgc tim thay voi
lwong Ion hon, 1an lwot [& 9,59; 6,69 va 43,41 mg/mL. Tdng
lwong cla ba loai dwong nay, 59,69 mg/mL, khép véi con
sb6 dwoc ghi trén nhan dinh dwdng (60 mg/mL). Lwong chét
ngot bd sung khéng dwoc ghi trén nhan, nhung néng dé do
dwoc twong déi phu hop voi cac gia tri trong tai liéu: 126 +
72 pg/mL dbi véi acesulfame va 162 + 120 pg/mL déi voi
aspartame, dwa trén khéo sat 57 loai d6 udng khac nhau.®

Peak Analyte Concentration (mg/mL)

1. Acesulfame  0.096
4. Aspartame 0.128
7 5. Fructose 9.590
6. Glucose 6.690
7. Sucrose 43.410

Retention time

Hinh 2 S&c ky db chéng ctia mau nwéc chanh tropic (pha lodng 1:4 véi ACN) va dung dich chuén hiéu chuén.



Phan tich nwédc chanh whey duwgc thé hién trong Hinh 3.
M6t 1an nira, hai chat tao ngot cé thé dwoc phat hién, 1an
nay la acesulfame & 168 pug/mL va cyclamate & 244 ug/mL.
Vi loai nwéc chanh nay dwoc lam tr sira whey, nén dw
kién sé c6 mot lwong lactose dang ké, va lactose duwoc
dinh lwvgng la 14,05 mg/mL. Nhan cua loai nwéc chanh nay
chi ghi tbng lwong dwong, dwoc cong bd la 15 mg/mL. Tuy
nhién, con s6 nay bao gdm ca lwong dwdng caramen duoc thém
vao dé tao mau. P& phan héi moét yéu ciu tryc tiép, nha
cung cap da bao cdo ndng do lactose 1a 14 mg/mL. Khéng
chét tao ngot nao dwoc ghi kém sb lwong trén nhén, nhwng
mot 1&n niva, cac gia tri do phu hop véi tai liéub: 126 + 72
pg/mL dbi voi acesulfame va 207 + 47 pg/mL dbi véi
cyclamate.

—— Calibration standard —— Whey lemonade
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Téng lwong chat lam ngot tim thay trong nwéc chanh whey
(412 pg/mL) cao hon trong nwéc chanh tropic

(224 pg/mL). Piéu nay cé thé giai thich bang 2 cach:
Dau tién, nwéc chanh whey chi chira mét phan tw lwong
dwdng so v&i nwéc chanh tropic. P& dap ng ky vong
cta khach hang vé dé ngot ctia nwéc chanh, cé thé can
bd sung thém chét tao ngot. Th& hai, cyclamate dwoc
tim thay trong mau nwéc chanh whey nhwng khéng cé
trong nwéc chanh tropic, cé d6 ngot thap hon aspartame
va acesulfame 6 1an, nhitng chat d& dwoc bé sung vao
nuwéc chanh tropic. V&i hé sé nay duoc tinh tr ndng do
cyclamate, tdng lwong chat lam ngot trong cd hai loai
nwdc chanh gan nhu twong dwong nhau (224 so v6i
209 pg/mL).

Peak Analyte Concentration (mg/mL)

1. Acesulfame 0.168
3. Cyclamate 0.244
5. Fructose 0.072
9 Lactose 14.052

Retention time

Hinh 3. S&c ky dd chdng ctia mau nwéc chanh whey (dwoc pha lodng theo ti 1& 1:4 v&i ACN) véi dung dich hiéu chuan.
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