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SUMMARRY

SIMULTANEOUS IDENTIFICATION OF ASPARTAME AND SACCHARIN
IN SOME DAILY BEVERAGES BY USING HIGH PERFORMANCE
LIQUID CHROMATOGRAPHY METHOD

In this research, we reported some results of simultaneous identification of aspartame and saccharin by

using High Performance Liquid Chromatography method (HPLC) and simultaneous identification the

content of aspartame and saccharin in some beverages by using HPLC. It is shown that, detection limit

and quantitative limit by HPLC for aspartame was 0,2 ppm and 0,667 ppm; for Saccharin was 0,03

ppm and 0,1 ppm; the linear concentration of aspartame ranged from 0,5 to 100 ppm, with a coefficient

R’ is 0,9997; while the linear concentration of saccharin was in a range of 0,1 to 200 ppm with the

same coefficient as aspartame. The content of aspartame and saccharin in analytical samples
Sfluctuated from 6,931 to 19,06 ppm and from 41,70 to 79,69ppm. The recovery of aspartame and
saccharin in analytical samples fluctuated from 90,14 to 98,75% and from 90,45 to 99,15 %.

1. MO DAU

Asparame (ASP) 1a chit ngot rit dugc ua
chuong. ASP ciing khong 6n dinh trong céc
dung dich nuéc va dan dan chuyén thanh
diketopiperazine (DKP). Ngay sau khi dugc
con nguoi tiéu thu, ASP phan huy thanh 3 hop
chit hoa hoc: phenylalanine (khoang 50%
trong luong), aspartic acid (40%), va methanol
(10%). Nhitng chat nay c6 thé ton tai trong
gan, than va ndo trong mot thoi gian kha dai.
Céc tac dung phu thuong gap khi su dung ASP
bao gdm dau dau, dau nira dau, réi loan tam 1y,
chong mit va xut hién cac con hung cam.
Saccharin (SCR) 1a mot chét phu gia tao ngot
nhan tao, n6 dugc st dung dé 1am ngot cac san
phém nhu dd uéng giai khat, keo, banh bich
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quy, thudc chita bénh, kem danh ring; 1a chat
1am ngot chinh trong cac loai thudc dung cho
tré em, bao gdm aspirin nhai, xi-ré ho, cac loai
thube ké don va khong ké don khac..., ngoai
ra né con dugc st dung trong ca nhitng san
phim my phim, vitamin va dugc pham. St
dung SCR 1am xuét hién chimg nhay cam 4nh
sang, budn noén, rbi loan tiéu hoa, nhip tim
nhanh va mot sb loai ung thu. Tuy nhién tat ca
nhimg bién chimg do viéc sit dung SCR van
con 1a mot tranh cii va chwa co két luan nao
thue su c6 tinh thuyét phuc.

Viée sir dung ASP va SCR qua lidu lugng hodc
khong ding cach s€ gdy anh huong 16n tdi stic
khoe con nguoi. Chinh boi vdy, viée kiém soat
ham lugng ASP va SCR trong cic mau thuc



pham néi chung ciing nhur mau d6 ubng noi riéng
1a rit can thiét. Co rat nhiéu phuong phap phan
tich da dugc nghién ctru va ap dung dé xac dinh
ham luong ASP va SCR trong thuc phdm nhu
phuong phap tric quang, phuong phéap chuin do
thé tich, phwong phép dién di mao quan, phuong
phép séc ky 1ong hiéu nang cao [1- 6]. Trong bai
bao nay, ching toi thong bio két qua xac dinh
ddng thoi ASP va SCR trong mét sb loai db udng
bang phuong phép sic ky long higu ning cao.

2. THUC NGHIEM

2.1. Thiét bi va héa chit

Thiét bi

May sic ky long hiéu ning cao HPLC - hing
Shimadzu (Nht ban) két ndi may tinh, Detector
DAD, cot C18 (250 mm x 4,6 mm x 5pm); bé rung
siéu am (wise clean): Daihan, May ly tam: HermLe,
7300 WUC-AI10H; Can phén tich Scientech SA
210 d6 chinh xac 0,0001g; May dong nhat méu:
IKA, T25 BASIC ULTRA-TURRAX; May do pH
va cac dung cuy thuy tinh khac.

Héa chat

Chét chuan gbc riéng r& thudc hing Sigma:
SCR 99,95%, ASP 99,85%.

Céc hoa chat khac: K4[Fe(CN)s].3H,0 (merk),
ZnS04.7H20 (merk), NaH,PO4 (merk), H3PO4
(merk),  Acetonitril  (merk),  Methanol
(MeOH,merck)...

Dung mdi pha miu: dung dich dém photphat
(pH =4,5): dung dich axetonitril (ACN) ti 1¢
90:10 vé thé tich.

2.2. Qua trinh phan tich

Ly 5 + 10 mL mu long vao 6ng ly tam; thém
5mL MeOH, lic déu trén may lic votex, thém

30 mL nudc cat, rung siéu 4m 30 phut. Sau do,
chuyén toan bo lugng miu vao binh dinh mirc
100 mL, thém 2 mL dung dich carrez 1 (15g
K4[Fe(CN)s].3H,0 trong 100 mL nudc cit),
lic déu, tiép tuc thém 2 mL dung dich carrez 2
(30g ZnS04.7H,0 trong 100 mL nudc cat), lic
déu, dinh muc dén vach béng nude cit 2 1an rdi
loc qua gidy loc biang xanh. Dung dich thu
duoc tiép tuc dugc loc qua mang loc whatman
0,45 um va dinh lugng bang phuong phap
HPLC véi detector DAD ¢ budce song 210nm,
dua vao thoi gian luu, dién tich pic dé dinh tinh
va dinh luong chat phén tich.

3. KET QUA VA THAO LUAN

3.1. Khio sat cac diéu ki¢n phén tich

3.1.1. Lwa chon detector va xdc dinh buéc
song hdp thu cwc dai

Detector 1a mgt bo phan quan trong quyét dinh
d6 nhay ctua phuong phap. SCR va ASP c¢6 kha
ning hap thu anh sang trong ving tir ngoai rat
t6t do trong cau tao phan tir ciia cac chat phan
tich nay déu c6 lién két m . Vi vay, detector
DAD va detector UV déu c6 thé duge st dung
cho viéc dinh tinh va dinh lugng SCR va ASP,
song detector DAD cho phép do dong thoi tai
nhiéu budc song (do phd UV) trong qua trinh
sic ky. Pé thuan loi cho qua trinh phan tich
chung t6i lya chon detector DAD khi thuc hién
céc nghién ciru tiép theo.

Xac dinh budc song héip thu cuc dai cuia SCR
va ASP: sir dung detector DAD dé quét tim,
v6i khoang quét phd 1a 190 + 400 nm. Nong do
ctiia SCR va ASP 1a 10 ppm. Hinh anh quét phd
ctia SCR va ASP thé hién & hinh 1.
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Hinh 1. Séc ky do ciia ciia SCR va ASP



Két qua quét phd cho thay pic cta sacchrin va
ASP 1an luot tich ra & céc thoi gian luu 12 6,48
phut va 27,5 phit ¢ budc song 210 nm. Vi vay
chung t6i Iya chon budc song 210 nm dé xéac
dinh ddng thoi SCR va ASP.

3.1.2. Lya chon cét tach

Cot tach cta hé théng HPLC quyét dinh quéa
trinh tach c6 d6 phan giai t6t hay khong. Can
¢lr vao cdu trac phan tor va d6 phan cuc cua
chét phan tich dé lwa chon cot tach phu hop.

Do céu tric phan tr SCR, ASP la chit phan
cuc yéu. Vi vay, dé tach dugc cac chét nay nén
chon pha tinh 1a pha ngugc. Mat khac, st dung
chat nhdi pha nguoc thi hé dung méi 14 nhiing
chét phén cuc nén kinh té hon, on dinh va
khong phu thudc nhiéu vao nhiét d6, d6 4m
nhu chat nhdi cta pha thuong. Sic d6 hdn hop
cic chit duogc phan tich bﬁng cot Cl18
(250mmx4,6mmx 5um) dwoc thé hién ¢ hinh
2.

mal Wax Intenaity : 85,494
4Z10nm 4nm Time Inten.
501
0 & ] L ol
A e T T LT AR T T e T IE R
0.0 25 5. 75 10.0 125 15, 175 200 25 il 75 min

Hinh 2. Sdc dé phan tich SCR va ASP bang cét C18

3.1.3. Lwa chon pha dong

Dé tach ASP va SCR ra khoi cac chit can tro
trong nén mau va dinh lugng né dé& dang va
chinh xac, pha dong st dung phai phéan cuec.
Qua tham khao cac tai liéu [1-6], ching toi
chon lya pha dong 1a hdn hgp NaH,PO, va

mAU

ACN, ché d6 chay sic ky pha dong thanh phan
khong ddi (isocratic) véi cac ty 1é khac nhau
clia thanh phan pha dong. Két qua cho thiy véi
thanh phan pha dong NaH,PO, : ACN = 90 :
10 (v/v) tai budc song 210nm, sic do cia SCR
va ASP 1 nét va pic can déi nhit.
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Hinh 3. Sdc dé phan tich SCR va ASP véi thanh phan pha dong NaH:POq4 : ACN = 90 : 10 (v/v)

3.1.4. Khdo sdt pH ciia pha dong

Néu pH ciia pha dong cao, ASP sé& bi phan huy,
pH cta pha dong chi nén trong khoang 2-7, vi
16n hon 7 hay nho hon 2 s& lam tang d6 tan cta
c4c hat silic trén pha tinh. pH tSt nhat dé tach
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céc chét phén tich nay 1a ving axit vi & ving
pH nay, cac chét phan tich ton tai ¢ dang aitx
nén hép phu trén pha tinh tot hon. Tién hanh
khao sat cac gia tri pH khac nhau cua dung
dich NaH,PO, (pH = 3; 3,5; 4,0; 4,5; 5,0), ty 1&



dung moi pha dong 1a NaH,PO4 : ACN =90 :
10 (v/v), tbe do dong 1a 1 mL/phut, thé tich
bom mau 10 pL, chit chudn hdn hop co nong
d6 10 ppm. Két qua phan tich cho thiy ¢ pH =
4,5, dién tich pic cua SCR va ASP cao hon, pic
nhon va can ddi hon so v&i cac gia tri pH khac.
Vi vay ching t6i chon pH cua dung dich dém

NaH,PO, 14 4,5 dé thyc hién cac nghién ctru
tiép theo.

3.1.5. D¢ ddic hiéu, chon loc

Pé xac dinh tinh chon loc, chung t6i tién hanh
phan tich cic miu tring va mau trang c6 thém
chat chuén, so sanh miu tring va miu tring c6
thém chuan SCR va ASP véi nong d6 10ppm.
Két qua thu duoc & hinh 4.
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Hinh 4: Sdc ky do ciia mau trdang (A) va mau trang c6 thém chuan (B)

Trén sic d0 mau tring khong xuét hién pic tai
cac thoi gian luu cia SCR va aspartam. Con
trén sic dd mau thém chuan c6 xuit hién cac
pic tai cac thoi gian luu tuwong tmg ciia SCR va
aspartam. Nhu vay phuong phéap c6 tinh déc
hiéu va chon lgc déap g yéu cAu phan tich.
3.1.6. Khodng tuyén tinh

Vi cac diéu kién chay HPLC da chon, chung
t61 tién hanh khao sat sy phu thudc tuyén tinh
ctia dién tich pic sic ky vao ndng do cua SCR
trong khoang 0,1 + 200 ppm va ASP trong
khoang 0,5 +100pm. Két qua phén tich dwoc
chi ra trong bang 1 va hinh 5, 6. Két qua phan
tich cho thdy trong khoang ndng d6 khao sat co
su phu thudc tuyén tinh giita dién tich pic sic
ky va ndng do cia cac chét phan tich.
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Bdng 1. Két qud khao sdt khoang nong do
tuyén tinh ciia SCR va ASP

SCR ASP
Ni“)ng Dién tich N . | Dién tich
- . Nong do .
do pic pic
| (ppm) .
(ppm) |(mAuxphut) (mAuxphut)
0,1 6374 0,5 22,658
0,2 12090 1,0 59,130
0,5 31527 2,0 302,98
1,0 58227 5,0 588,96
2,0 117000 10,0 906,35
5,0 305013 20,0 1231,34
10,0 627550 50,0 2328,79
20,0 1326120 100,0 3552,07
50,0 3119078 y =15056x + 27,433
100,0 6129352
200,0 12685692
R?=0,9997
y =63062x - 9149,5
R?=0,9997
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Hinh 5. Puong chudn ciia SCR trong khodng nong

do 0,1 + 200 ppm

3.2. Két qua phan tich mét s6 miu thuc

Bdng 2. Mau, dia diém,
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Hinh 6. Puong chudn ciia ASP trong khodang

thoi gian ldy mau

nong dg 0,5 = 100 ppm

A x Ky hi¢u Y S z e £ x
STT Tén mau x Dia diém lay mau Thoi gian lay mau
mau
1 Nudc ngot c6 ga 1 Ml
2 Nudc tang luc 1 M2
e tang e Théng 7 ndm 2019
3 Nudc ngot c6 ga 2 M3
4 Nudc khoang vi chanh M4 B
TP - Thanh pho Ha long,
5 Tra sira dong chai M5 ) ] )
PR PR - Tinh Quang Ninh
6 Nudc giai khat vi hoa qua 1 Mo
7 Nudce tang luc 2 M7 Thang 8 nam 2019
8 Nudce giai khat vi hoa qua 2 M8
9 Nudc tang lyc 3 M9

Mau phan tich dwoc 1y truc tiép tir cac mau dd

uong dong chai hodc dong lon cua nha san xuat.

Viéc xtr Iy va phan tich mau duoc thuc hién nhu

qua trinh phan tich dugc trinh bay & muc 2.2 va

cac diéu kién t6i wu da khao sat, lya chon. Mbi

mau phan tich dugc lap lai 5 1an, sau do6 1iy két

qué trung binh va xac dinh do 1éch chuin twong
d6i (%RSD) cia phép xac dinh. Két qua phan
tich dugc chi ra trén bang 3.

Bang 3. Két qua phan tich Idp lai ham lwong SCR va ASP trong mdu thire

SCR ASP
MAu Ham 1 Ham |
am luong SD %RSD am luong SD %RSD
(ppm) (ppm)
M1 79.69 0.98 1.245 18.96 0397 2.094
M2 62.68 0.75 1,198 14.36 0357 2.486
M3 51,63 0. 625 121 43.79 0.405 0.925
M4 217 0322 0.734 6431 0.081 1.259
M5 78.89 0.497 0.63 19.06 0297 1.558
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M6 41,70 0,435 1,043 6,045 1,159 1,917
M7 51,13 0,845 1,653 11,42 0.248 2,172
M8 77,66 0,283 0,364 17,93 0,171 0,954
M9 64,63 0,435 0,673 15,03 0,292 1,943

Két qua xac dinh SCR va ASP & bang 3 cho
thdy trong cac mau phén tich déu c6 chira SCR
va ASP véi ham lugng dao dong trong khoang
41,70 + 79,69 ppm dbi voi SCR va 6,045 +
43,79 ppm dbi voi ASP. Cac gia tri nay déu
nam dudi gii han cho phép cia SCR va ASP
theo TCVN 2015 [6]. Két qua phan tich ciing
cho thay do 1éch chuén tuong dbi (%RSD) cua
SCR va ASP trong cac mau phan tich déu nho

hon 3%, diéu d6 ching t6 phép phan tich c6 do
lap tbt.

Pé xac dinh d dung cua phuong phéap, ching
t6i tién hanh xac dinh d6 thu hdi bang cach
thém chuan 4mL ASP 113,5ppm va 4mL SCR
208,38ppm vao 10mL dung dich miu phan
tich, dinh muc dén cung thé tich va tién hanh
chay séc ky do trong cac diéu kién thi nghiém
d3 lya chon, mdi miu phan tich 13p lai 3 1an.
Két qua phén tich dwoc chi ra trén bang 4.

Bdng 4. Két qua xdc dinh d@¢ thu héi ciia SCR va ASP

Mau M1 M2 M3 M4 M5 M6 M7 M3 MO
C.

(PPM) | o335 | 8335 | 8335 | 8335 | 8335 | 8335 | 8335 | 8335 | 83.35
(SAC)

Cnm

PPM) |00 0 | 62.68 | 5163 | 4217 | 7889 | 4170 | 5L13 | 77.66 | 64.63
(SAC)
C"(‘;“Sg)m) 161,77 | 143,95 | 127.95 | 12433 | 15428 | 120,52 | 132,52 | 160,09 | 146,18
% Rev | 98.48 | 97.50 | 91.56 | 98.57 | 9045 | 94.56 | 9885 | 99.15 | 97.84
C.

(PPM) | 540 | 4540 | 4540 | 4540 | 4540 | 4540 | 4540 | 4540 | 4540
(ASP)

Cnm

PPM) | e o6 | 1436 | 4379 | 643 | 1906 | 605 | 1142 | 17.93 | 1503
(ASP)
Conre

<PPm) |7 | 019 | 8655 | 48.00 | 59.98 | 5001 | 5321 | 6235 | 57.90
(ASP)

% ReV | 965 | 9875 | 94.18 | 91.58 | 90.14 | 96.84 | 91.85 | 97.85 | 94.43

Tir cac két qua phan tich cho thdy do thu hoi
ciia phuong phap phén tich ddi voi cac mau
phan tich déulén hon 90%. Piéu d6 ching t6
phuong phap c6 d6 dung tét.

4. KET LUAN

D3 khao sat va lya chon duogc diéu kién t6i uu
cho phép xac dinh SCR va ASP bang phuwong
phap sic ky long hiéu ning cao; Cac két qua
xac dinh dong thoi SCR va ASP trong 09 mau
6 sai s d6i voi ASP <2,486%, do thu hoi tir
90,14% dén 98,75%; sai sb cta phép xac dinh
SCR <1,653% va do thu hoi tir 90,44% dén
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99,12%:; vitamin B12 ¢6 d6 thu hdi tir 90,45%
dén 99,15%. Céac két qua xac dinh cho thay
ham luong SCR va ASP trong mot s6 mau do
ubng dap g tot tiéu chuan Viét Nam [6].
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