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Survey of artificial sweetener contents as food
additives in children's preferred dairy products

Kyoung-Sook Kang*, Hye-Chang Jeon, Hyoung-Sook Park, Tae-Seok Choi, Bang-Woo Shin

Seoul Metropolitan Government Research Institute of Public Health and Environment, Gwacheon 427-070, Korea

(Received 25 May 2012; revised 27 August 2012; accepted 29 August 2012)

In this study, monitoring of food additives as an artificial sweeteners on favorite dairy products of chil-
dren, which are deal at supermarket, was performed. We analyzed aspartame, acesulfame-K, sodium sac-
charin, and sucralose from total 206 dairy products which are fermented milk, ice-creams and others.
Aspartame was detected from 3 cases of fermented milk. Sucralose was detected from 10 cases of proc-
essed milk and 2 cases of fermented milk. The detected concentration was followed [average (minimum
~maximum)]: aspartame 34.6 mg/kg (2.9 ~97.9 mg/kg), sucralose 29.8 mg/kg (5.5~67.7 mg/kg). The
level of intakes of detected sweeteners were evaluated by comparisons with the acceptable daily intake
(ADI) data established by the joint FAO/WHO expert committee on food additives. The estimated daily
intake (EDI) of aspartame and sucralose per day were 0.37 mg/day, 0.20 ~0.32 mg/day. The intake lev-
els were 0.05~0.8%, which were all within safe levels.

Key words : Artificial sweeteners, Children, Milk products, ADI
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Fapiicd —E—/ﬂoﬂ A% FEEE2 HF o5 8%
F(Sigma aldrich, USA) o}Aujer
(Wako Pure Chemlcal, Japan), o}A|/dE-K (Wako Pure
Chemical, Japan), 4= =22 (Sigma aldrich, USA)E
AHgshaich

HPLC 0|5/ o 2= mehe, ol EYEY, 181
A D ANAET 10% H E gz 2 Bl &(Wako Pure
Chemical, Japan)2 AME-3}ich.

AgE AXE & AAE carrez I, HA]H-L A5
ZA|otskZE(Sigma  aldrich, USA), 3FAlol<d(Wako
Pure Chemical, Japan)S Z+Z} S5 1 Lo 150 g,
300 g4 galstel Az AHgeheT.

3 AFANE HE A= Witk T o AA
= 93t #F A2 TH(Sigma aldrich, USA), Z &
Z(Sigma aldrich, USA), d&(Sigma aldrich, USA)<
AHgstetc.

EE

AI?'.E“__l.EE O}ﬁ,\_LI-El' OMAEK: 1 m]Lﬂ— 7L ol
A0 RE 1,000 ugs Gt e 2 ZA 5L 22 &
%2 0,05, 1, 5, 10, 25, 50 ppm©] HEE ZRsm
s|Aste] HeFA g 2EgHoR stk

FIZA: | ml G $IASEA 10,000 ugS T
=& Al 47 HFFEE 0, 5, 10, 25, 50,
100 ppmo] EE 2 ZF58 3Aste] AL 13
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Table 13} -2 2710 & HA31c)
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Table 1. Analysis conditions of HPLC for sodium saccharin, aspartame, acesulfame-K and sucralose

Analytes

Sodium saccharin, aspartame, acesulfame-K

Sucralose

Column

Mobile phase (isocratic) A 1B=83:17

Sunfire C18 (5 um, 4.6x150 mm, waters)

Sunfire C18 (5 um, 4.6x150 mm, waters)
A:B=30:70 (A: MeOH, B: water)

A: 0.005 M KH,PO, (0.01 M TPA-OH, pH3.5)

B: Acetonitril

Detector UV 210 nm
Flow rate 1 ml/min
Injection volumn 20 ul

1 ml/min
50l

Table 2. Analysis conditions of HPLC for sugar

Analytes Fructose, glucose, sucrose
Column Carbonhydrate (5 um, 4.6x250 mm, Waters)
Mobile phase (isocratic) A : B=75 : 25 (A: Acetonitril, B: water)
Detector RI
Flow rate 1 ml/min
Injection volumn 20wl

Table 3. Limit of detection (LOD) and limit of quantification
(LOQ) of artificial sweeteners

Analytes LOD* (mg/kg) LOQ' (mg/kg)
Aspatame 0.19 0.57
Acesulfame-K 0.16 0.49
Sodium saccharin 0.25 0.77
Sucralose 1.26 3.81

Carrez | - [IE A2 1 mA 911 T 2742 F

% 50 mlo] E=2 Y9 £t 5 5,000 rpmof A 10
—Iirﬁ AT oZ ATHE 045 um TEZ o
Bstol AFEHO R Sheirk Tt ofrutete 3
4 pHoA ol S40] glo] sl A<

= AR HZEHS Hrlela 2847 =0 I 1Yy

drom pHE 4002 ZATL A4S 2rjelec]

(Kim¥} Chung, 1996)
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1,000 mgkgd} =AEEA 10,000 mgkge ZA| 340
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i

*3.30/S (0: the standard deviation of the response, S: the slope of the
calibration curve). "0o/s (o: the standard deviation of the response,
S: the slope of the calibration curve).

+ Table 37} Zth A7FIUESR, ofAutgl, ofAld
Ko AESHA M7}t 0.16~025 mgkgO @ A=
H|23h WhH A g =20 JEA = 1.26 mgkge
2 =%k
(o] B

S R, YA, ofelAay FRYUR ofAv)
g, oMEEK, AFHRIUEE 3% EFEEEY
1,000 mg/kgS 0.1 ml, 0.2 ml, 0.5 ml 7}sto] HA}
A2} AT AAE S T SARAH o
gt BHE BAsiglon, sadRAE AR FRE
2 EZF89 3,000 mgkgS 0.2 ml, 0.5 ml, 1 ml H7}
sto] 33] RbE BASHGITh Al F5H9F 24429 ]

FTHEE 7% 3eg 2ot YUEs Table 4,
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Table 4. Recovery of aspartame, acesulfame K, sodium saccharin by standards addition method

Recovery rate (%, n=3)*

Coefficient variation (%)

Sample Analyte
2 (mg/kg) 4 (mg/kg) 10 (mg/kg) 2 (mg/kg) 4 (mg/kg) 10 (mg/kg)
Milk Aspartame 79.7+1.3 79.6+0.3 80.1+0.8 1.60 0.33 0.99
Acesulfame-K 81.0+0.4 94.2+0.6 92.5+0.3 0.45 0.68 0.35
Saccharin 101.6+1.2 100.7+2.0 96.8+0.7 1.25 2.01 0.79
Procssed milk Aspartame 84.5+0.6 74.1£0.4 67.3£0.1 0.78 0.52 0.19
Acesulfame-K 99.1+0.2 106.1+0.9 100.1+0.2 0.20 0.90 0.21
Saccharin 86.8+0.9 107.1£2.9 87.9+0.4 1.12 2.70 0.47
Fermented milk Aspartame 86.8+0.1 89.5+1.3 90.1+0.4 0.18 1.51 0.50
Acesulfame-K 103.4+1.9 97.4+0.7 94.6+0.2 1.89 0.69 0.25
Saccharin 107.7+1.6 110.4+1.5 83.1+0.7 1.54 1.34 0.91
Ice cream Aspartame 79.6+1.8 79.1£0.5 84.440.8 2.33 0.74 0.95
Acesulfame-K 106.8+1.7 79.7+0.7 92.9+0.5 1.65 0.85 0.54
Saccharin 72.1x1.1 81.9+14 79.4+0.9 1.58 1.77 1.13

*Data are expressed as the mean+SD.

Table 5. Recovery of sucralose by standards addition method

Recovery rate (%, n=3)*

Coefficient variation (%)

Sample Analyte
12 (mg/kg) 30 (mg/kg) 60 (mg/kg) 12 (mg/kg) 30 (mg/kg) 60 (mgkg)
Milk Sucralose 95.6+0.4 100.3£1.1 102.3£0.6 0.48 1.16 0.64
Processed milk 97.6+0.3 99.5+0.7 103.7+0.7 0.36 0.73 0.71
Fermented milk 97.1+0.8 99.8+0.4 101.3£0.4 0.84 0.43 0.38
Ice cream 97.74£3.0 101.1£1.5 104.6£1.5 3.09 1.56 1.47
*Data are expressed as the mean+SD.
Table 6. The analysis results for milk products
Aspartame Acesulfame-K Sodium saccharin Sucralose
No. of
Type samples No. of Mean conc No. of Mean conc No. of Mean conc No. of Mean conc
p detected (me/ke) detected (me/ke) detected (me/ke) detected (me/ke)
samples g samples g samples g samples g
Milk 15 - - - - - - -
Processed milk 38 - - - - - 10 234
Fermented milk 89 3 34.6 - - - 2 56.9
Ice cream 64 - - - - - - -
Total 206 3 34.6 12 29.8
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Table 7. The permitted dosage of artificial sweeteners in milk products established by KFDA

Type Aspartame Acesulfame-K Sodium saccharin Sucralose
Milk - 350 mg/kg ND' 580 mg/kg
Processed milk - 500 mg/kg N.D 400 mg/kg
Fermented milk - 500 mg/kg N.D 400 mg/kg
Ice cream - 1,000 mg/kg N.D 580 mg/kg

*Not defined the criteria. ™Not detected.

Table 8. Comparison of average daily intakes of artificial sweeteners from surveyed milk products with ADI established by CODEX/JECFA

Artificial Tupe ADI* ADI (%) EDI' Average of detection Average daily food
sweeteners P (mg/kg - bw/day) o (mg/kg * bw/day) conc (Caye, mg/kg) intake (g/daily, Favs)i
Aspartame Fermented milk 40 0.05 0.02 34.6 16.6
Sucralose Fermented milk 15 0.2 0.03 56.9 16.6

Processed milk 15 0.8 0.1 234 157.6

*ADI (Acceptable daily intake) established by JECFA/CODEX. "EDI (Estimated daily intake)=CavexFave/b.w[b.w : 29.8 kg (The average
children body weight was surveyed by Korea National Health & Nutrition Examination, 2005)]. "The average daily food intake was surveyed for
children in 3 ~12 age by Korea National Health & Nutrition Examination (2005) .

i1 ofaubERe ALgEF Agto] glout AlRUERS  ofaulEtyl g @A zhzhe] A YA A FTHEDI)
HE QIFFEZoA BEHZE0] 7|20|tHKEDA, 2012). & AMAEII o] A A EF4 9] 3](CODEX) Alst
oyl ojglo] 7|& {7gES) ¥R AARET  JECFACIAl AASEL 9l 747l ADIS H]wskgl
ofAubEI ITRAVE AR FERNA HE th
AL oA E-KT ATHIUEES AESHA A%k CODEX 43} JECFAC]A] g3kal Qli= ofsubeat

7&]2
tHTable 6). AFFHUESL BE Q7B ZoA AZ  £aL2A0 ADIE: Z2F 40 mgkg - bw/day, 15
HojAs ¢tEE A3 ERE o) FHAF Aol A mg/kg - bw/day© 2 o] UF [} FFEo|AY A

T HEEHA &od S EU=E A3 ofAubea) a2 A 0] EDI
FAERAE WaF 2400 Fak 569 mgkg A <F H]aRE A} ADI HjH] 0.05~0.8%= vi-p- W2 4

253t ole aFRA ARRT|ES oF 14%09] Z 0] TH(Table 8).

o, o= 10704 HEE SaE2S o 234 F7HEEY FRER AN AR IeE

mgkg= AME7IESY] 7% G=0] ek AN A= oK, AFHRIVESR, a2 AE
ofAMERS {IFFEOA ARl Aljte] gle 570 % ol 433 Iegs 4 & Aoy

A RO o AtolA] 3] WA RFA F ofAutere Al Foll wEt gJ&o] 50~90%71A]

% 346 mgke GEFILO0] ol Kim 500060 £ oIz} v Arf. 53] ofsiee faast 45
AR QT 2E(RER)S] okt BF S 0 my oA S0%el® mAA Hehgid ol $hok 42

kgl Hlalsto] W2 4ol #O] pH7} 7~80.8 FA ool H7IgH ofAutEto]
ol Aol HEH ofiupEY} faURAY e ZofjE Aolet AbmETh
AETol tigh g Brkskaat 20059 =114 pHe of2ubgro] Qg dof ufe Fa3t a4allh
dFzal ANE oz ool M e A ofAulEr] QP4 A 9] pH H = 3.0~5.00]tk pH7L
Aok AHE APE Tafet 35 ofxulE 5.0 o]4folH ofAubEre: cyclohydrolyze®| o diketopi-
AR Pat HETFol 20059 =47 G F2A perazineo| A E|1l pH7} 3K T} oW JpE L
B S FE(MHW, 2005a)0| A thasH] A% 191 1 3 o] aspartylphenylalamine2 A§4J3cH(Han} Shin, 1987)
HAFHF T ool A7l gk 3AIRE 124 wEba oldl ofAute Il4g AYoM= ARE &

Ao wEfot S5 BE AAYS Fokw, ol <
20051 FUAZFGFEA AGEALEMHW, 20050) A
o 345E A7 g HE AFOE Urel g

g 1% QlAHe 47 Yol pHE 40208 X
gk o E—i—%—ﬂ% A7vsto] o] B X5t
Al 1 53}t 3]5=8(67.3~84.5%) S 4L 2=
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Table 9. Comparison of concentration of glucose in milk products containing artificial sweeteners or non artificial sweeteners

Artificial sweeteners additive dairy

Non artificial sweeteners additive dairy

Type
Samples The average of sugar contents (%) Samples The average of sugar contents (%)*
Fermented milk 5 10.842.2 114 8.842.6
Processed milk 10 3.3+0.5 59 5.7%2.1

*The average of sugar contents of fermented milk and processed milk that are examined at our institute in 2008. Data are expressed as the

mean+SD.
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