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Abstract: Looking at the current status of beverages sold from vending machines in subway stations in Seoul,
it was found that carbonated beverages accounted for the highest percentage of beverages on sale in vending
machines, representing 36 % of all beverages sold. Survey respondents purchased carbonated drinks or sports
drinks containing high levels of sugar to quench their thirst. Investigation of the sugar content of beverages
frequently sold in vending machines showed that a serving of carbonated beverage contained an average of
30.4 g of sugar, or as much as 50.1 g of sugar (equivalent 10 to 17 cubes; 1 cube = 3 g of sugar). This
amount corresponded, on average, with 60 % of the WHO recommended daily sugar intake (50 g). Surprisingly,
with certain carbonated beverages, drinking a single can is equivalent to consuming the total recommended
daily sugar intake of 50 g.
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Fig. 1. The location of 148 selected subway stations in
Seoul city.
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Fig. 2. Distribution of beverage products according to food
type in vending machines in Seoul subway station
: a) No. of items frequently on sale.
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Fig. 3. Results of a customer survey about preferred beverages sold from vending machines in Seoul subway station (n=126)
: (a) What kind of beverage do you purchase repeatedly in subway stations?, (b) Do you think that your daily sugar
intake is appropriate?, (c) What is your opinion on replacing the sweet beverages in the vending machine with sugar-

free beverages such as milk or soybean milk?
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Table 1. Recovery, coefficient of variation, limit of detection
and limit of quantification for sugar

Recovery  C.V.® LOD" LOQ

Sugars N N
(%) (%) (mg/kg) (mgkg)

Fructose 101.6 0.3 21.8 66.0
Glucose 104.2 0.5 23.9 72.4
Sucrose 100.4 0.3 17.4 52.6
Lactose 97.2 0.4 37.4 113.2
Maltose 95.0 2.4 352 106.5

ICoefficient of variation = (standard deviation/mean) x 100 (n=3)
YLimit of detection (LOD) = 3.3xo/S, Limit of quantification
(LOQ) = 10%0/S (o: the average standard deviation of the inter-
cept, S: the slope of the linear regression)
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Fig. 5. The chromatogram of sugars using HPLC-ELSD : (a) standard solution, (b) sample of carbonated beverage.
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Table 2. Composition of free sugar in beverages according to food type

No. of detected samples/composition of the ratio (%)

Type of food n?
Glucose Fructose Sucrose Maltose Lactose
Carbonated beverage 30 30/36+8 30/47£13 16/17£20 ND ND
Mixed beverage 19 17/24+13 17/28+18 16/48+30 ND ND
Fruit vegetable beverage 4 4/38+5 4/53£10 2/9+15 ND ND
Coffee beverage 8 ND® ND 8/100 ND ND
Liquid tea 11 6/35+33 5/13£11 7/52+36 ND ND
Total 72 57/28+18 56/334+22 49/39+36 ND ND

“Total number of analyzed samples
YNumber of detected samples/Composition of the ratio(%), Mean + standard deviation
“Not detected

Table 3. Sugar content” and their percent ratio compared to labelled content, according to the type of beverage frequently
on sale in vending machines

Type of beverage o Sugar contents per % of dose (50 g) % of content
P 8 serving size (g) recommended by WHO  analyzed/labelled

30.4+8.0 61+16 96+10

Carbonated beverage 30 (17.5~50.1) (35-100) (~119)

. 23.0+11.2 46422 97+£5

Mixed beverage 1 (4.8~40.4) (10~81) (~105)

. 27.248.7 54+17 98+11

Fruit and vegetablebeverage 4 (14.9-34.0) (30~68) (~115)

11.9£3.0 24+6 93+6

Coffee beverage 5 (8.0~16.8) (16~34) (~102)

- 5.247.6 10£15 100+4

Liquid tea H (0~19.4) (0~39) (~102)
Total 72

“Mean + standard deviation.
Total number of test samples

(Flg 5). AA AFAA FRY B AU E(%)S  272g °1R, 3Fe F WS HFHsHE A
=9 28%, 3 33%, AT 39% ©IAL, Wty EEehA fnh B3 A9SEE W 119 g, HEA
Jr T HAEHA FUT 58] HIEEE BE A © Wit 52 g ekl ASATh AFAbe] A, wBa
oA 223 Fdo|, AFZFEAM = AFT gl Szt 5o FEANEY Wdake TRV e,
AT Table 2). AEAEEd T BUg Axd AdAxde J2
2 FFFol e 13 AlFFe] FF T WHO 194 g BF7F AAJTH 2232 AF A 1 3]
o] AN FEL] HA= Table 33+ 24t B AlFHe] GF T A5 B AA SH 3
59| FFE H+ 304 g I 501 g T AN |0 HeE BE AETF 120% WRIeR T2F 5
I, A-GE gl RE Bt 1044 AL 1778 & o] BAVIE, e 2349 AlEL fISiTh 20169 9€9
Fol GRS AFsH €tk o= WHOS AarlExst A A e @l ddi ARV S vt &
Hlaske] et 60 % TEOINAL, AF I EE 3 F 1Y R 7IEAE 100 go & A4S, 2018
N2 HH A7ES 27 AAste AFE A dRE e 7HAF A 3R g 71EA 6
ATk BAEE g W(250 mL)lE B 27 g sk tE HIE (%)% ol BASHEE ALAEkITHY
Atk AkA o] Atget e A S YESITE? HAE T 58 a5 Ao dHe IR A
EHSESYS AL ALEEY FRe HF 230g HAE F7HA7I= delel 2 5 Sl wEA #3 F
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