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A Study on the Analytical Method of Artificial Sweeteners in Foods

Hee-Yun Kim*, Hae-Jung Yoon, Ki-Hyung Hong, Chang-Hee Lee, Sung-Kwan Park,
Jang-Duck Choi, Woo-Jeong Choi, Sun-Young Park, Ji-Hye Kim, and Chul-Won Lee
Food Additives Division, Korea Food and Drug Administration
'Test and Analysis Laboratory, Busan Regional Food and Drug Adiministration

Analysis methods of artificial sweeteners, aspartame, acesulfame potassium, sodium saccharin, and sucralose
isolated from foods were developed using high performance liquid chromatography. HPLC conditions for
aspartame, acesulfame potassium, and sodium saccharin were: column, Symmetry C,; (3.9 mm i.d X150 mm,
Spum); mobile phase, 0.005M sodium phosphate monobasic : acetonitrile (9:1, pH 3.5, containing 0.01M
tetrapropylammonium hydroxide); detector, UV detector at 210 nm. HPLC condition for sucralose were : column,
Symmetry C,; (3.9mm id X150 mm, 5pum); mobile phase, water:methanol (7:3); detector, refractive index
detection (sensitivity = 16). Recoveries of artificial sweeteners in foods including soft drinks, fruit and vegetable
beverages, alcoholic beverages, fermented milk beverages, soybean milk, ice cream, snacks, chewing gums, jam,
honey, kimchi saited food, special dietary products, processed fish products, candies, food additive mixtures,
chocolate and cocoa were 76.1-101.3%, 82.3-103.2%, 83.1-103.7%, and 80.6-99.5% for aspartame, acesulfame
potassium, sodium saccharin, and sucralose, respectively.
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B AH A FANE BFEEES saccharin sodium salt
hydrate(SA), aspartame(ASP)< Sigma Chemical Co.(USA)el| A1
potassium  acesuifame(AK)3  sucralose(SU)< Z}z}  Nutrinova
Co.(Germany), Tate & Lyle Co(USA)IA Azx¥ AL 12Y&t
o AN oY HEhe, oM EVEY S HPLCEOEA Merck
Co(USAA &8 AME-3IH T T3 10% tetrapropylammonium
hydroxide solution(TPA-OH)$} zinc sulfate 7 - hydrate, potas-
sium dihydrogenphosphate>- Wako Co.(Japan), potassium ferro-
cyanide 3 - hydrate$} sodium phosphate monobasic® Z+z}
Sigma Chemical Co.(USA)$} Fisher Chemical Co.(USA)A} Al
5 AHEET

AL Carrez A2 potassium ferrocyanide 3 - hydrate
150g &2 718l 1,000mLE 3t Z& Camez 1, zinc sulfate
7-hydrate 300 gl &2 71} 1,000mLE 3 ZAg Carez 11 &
Aoz sl AT
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EFgdoz kel d9 ImLe 2 AFFWE O, 1, 5
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FIAYEXA: | mLT FIAZES 10,000 pg(10,000 ppm)S §
FeeE zAS 22t AFEE 0, 25, 50, 100, 250 ppm©]
HEE B2 M3l AHE BEEEAYoR surhe] 99
Il mLe FaZEX (), 25, 50, 100 2 250 ugs 3H5).
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JIF7ME AL Waters Co.(USA)] M-510 Solvent Deliv-
ery System, M-486 Tunable Absorbance Detector, M-746 Data
Module® 748 HPLCE ARSEIom E4Z7oR #y F
%, olEAte] x4, 2ANY 58 AEsA.
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Table 1. HPLC chromatographic operating conditions for
sodium saccharin, aspartame and acesulfame potassium

HPLC condition

Column Symmetry C 4 (3.9 mm i.d X 150 mm, 5 pim)
. 0.005 M KH,PO,: CH,CN=9:1,

Mobile phase ) o1 M TPA-OH, pH 3.5

Detector UV, 210 nm

Flow rate 1.0 mL/min

Injection volume 20 L

Table 2. HPLC chromatographic operating conditions for
sucralose

HPLC condition

Column Symmetry C,, (3.9 mm Ld X150 mm, 5 pm)
Mobile phase Water : CH,OH=7:3

Detector RI, sensitivity = 16

Flow rate 1.0 mL/min

Injection volume 50 uL
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o] HulEsaS £ Ay ofHE 1926 nm, obHH
zgg 226.5nm 9 AFFRIUES 2008nm°§ BRI =Y ole
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L sk 24 7414*% AR Ay ZE *é
Bo e 2 A&dA7F X3 210nmE AR 59T Mori-
yasu S(6)° 25l ol A EZg, AR-IUESR, oflulg B
AA] 210nm= ST BuE vl glo) B Azkel UXFS
& g U AFATN RS FAEAE A3t carbon loading
2k 2 Aol wkel Nova-Pak C(3.9mm i.d.X 150 mm, 4 pm)3t
Symmetry C,(3.9mm id.X 150 mm, 5pm)e] 2% <34 4EE
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Table 3. Recovery rates of 4 artificial sweeteners to the several foods by HPLC

Recovery (%) + standard deviation
Sample
ASP AK SA SuU

Soft drinks 95.4+0.05 95.6%0.03 95.710.14 96.6+0.04
Fruit and vegetable beverages 101.1£0.08 100.2£0.06 100.3+0.28 99.010.04
Alcoholic beverages 101.3+£0.01 100.0+0.01 100.2£0.07 99.2+0.02
Fermented milk beverages 86.0£0.06 101.3£0.04 94.6+0.07 93.6+0.04
Soybean milk 76.1+0.07 103.2+0.05 96.310.21 95.3+0.06
Ice cream 90.8:-0.03 90.61£0.92 92.1£0.07 90.51£0.05
Snacks 87.81+0.02 97.5+0.10 103.7+0.07 87.8+0.02
Chewing gums 94.31£0.04 98.910.03 99.3+0.14 94.31+0.09
Jam 99.9+0.06 99.8+0.17 100.2£0.07 99.0+£0.04
Honey 99.8+£0.03 100.7 £0.36 1002 £0.07 99.5+0.14
Kimchi and salted food 92310.17 95.210.12 96.1 £0.04 922+0.13
Special dietary products 85.1+0.06 98.4+0.06 92.31+0.28 91.21£0.06
Processed fish products 99.5+0.06 102.8£0.12 100.7£0.21 95.5+0.08
Candies 99.91+0.15 102.810.17 102.1 £0.11 92.9+0.02
Food additive mixtures 97.0+0.10 102.1 £0.06 100.2£0.04 96.0£0.06
Chocolate 82.8+0.12 83.2+0.06 83.6+0.14 85.2£0.07
Cocoa 84.0+0.12 82.3+0.17 83.1+0.01 80.6+0.07
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Table 4. The analytical results of 4 artificial sweeteners detected in various foods by HPLC

ASP AK SA SuU
No.of  No.of No. of No. of No. of
Samples 0. 0 0. O 0. O 0. O
P sample detected (I\dgejan) detected (M;?n) detected (M;an) detected (M;an)
sample He/e sample He'e sample He'e sample Heg'e
Soft drinks 6 2 180.8 2 110.8 - ND" - ND
Fruit and vegetable beverages 11 - ND ND - ND - ND
Alcoholic beverages 7 - ND - ND - ND - ND
Fermented milk beverages 8 4 65.3 ND - ND - ND
Soybean milk 4 - ND ND - ND - ND
Ice cream 10 - ND ND - ND - ND
Snacks 45 - ND ND - ND - ND
Chewing gums 14 2 2325 3 250.3 - ND 1 120.1
Jam 2 . ND . ND . ND . ND
Honey | - ND - ND - ND - ND
Kimchi and salted food 5 - ND - ND - ND - ND
Special dietary products 4 - ND - ND - ND - ND
Processed fish products 6 - ND ND | 423 - ND
Candies 13 1 1,672.0 ND B ND - ND
Food additive mixtures 2 2 5,259.0 1 2,362.1 - ND - ND
Chocolate 8 - ND - ND B ND - ND
Cocoa 5 - ND ND - ND - ND
"ND: Not detected.
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- ; Fig. 2. Chromatogram of sucralose standard by HPLC.
I !‘| ;;
| .
o ChidEel olsnE Y
| fa AFN REHT A A F BALER, HYLFE
. B, 77, YARER, FAF, olol2IYR, AAF, 4F, A
| 7. B 23 - AYAE, SLGBIE, ol RV1EE, AR, &
N | FAAAFH 7=, _._-3%‘-?— % Fslo} F F 17% 151555
B oz SyE BANYE Aesel ABANE 45 did

Fig. 1. Chromatogram of sodium saccharin, aspartame, and
acesulfame potassium standards by HPLC.
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ujge] BEao) AHL Symmetry Cy(3.9mm i.dX150 mm, 5
pm), ©1%5A4-2 0.005M tetrapropylammonium hydroxide7} -5
¥ 001 M KH,PO,: acetonitrile(9: 1, pH 3.5), Z43342 210
mmZ ARt FAEEL] FMEUS ZEE Symmetry
Cs39mm idX150mm, 5pum), ©]&"FZ water : methanol(7 :
e AHEENI AE7e 28E& AE7IRD, sensitivity = 162
AR HEME APHRIVES, ofiag 9 oAy
ZHg-e 7tzb 0.1 ppm, FEEESE 25 ppmeE Y= o]
o} 7ro] AAE AFHvHe] HF BMzHACE I4ES &
A3t Azt ol 925%, oML ELE 97.3%, AFHRIVEF
96.5%, TALREX 934%% 433 AAE AU

AZollM FEHIL e AFE F F 178 5S1EES e
2 459 AT E FHE TS A opavgd kg
B 2¥ES0A 1808 uglg, FESE 4FENA 653 g, B 2
EEA 2325ug/e, AFF 1A 1,672.0 ugle, ETAIA 2]
ZHIE 2Z M 52590 ug/ge] AEHALH oL F
2 BEEE 25N 1108 uglg, B 3EZOIA 2503 pglg, <
FAAAFHANE 1F50A 23621 pgg, AFHHVEFS 9
B 1ZEA 423 g, FIARESE A 1FEAA 1200 pg/
g0l AEENeH HEE JAFivEe FAAE dAEIT
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