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Survey on the Statue of Total Sugar and Artifical Sweetener Contents

in Drinks Circulated in Busan

Park Sung—ahT, Kim Byeong-jun, Yun Ho-cheol, Jeong Jae-hun, Kim Chan-hee, Kang Jung-mi
Food Analysis Division

Abstract

This study was conducted to figure out the statue of total sugar and artificial sweetener contents on a total of 81 drinks
including 45 processed drinks, which were made in food factories, and 36 commercial drinks which were made and served
at restaurants, circulated in Busan Metropolitan City. The 45 types of processed drinks tested were 7 fruit and vegetable
drinks, 2 fruit and vegetable juices, 1 soybean milk, 6 liquid teas, 2 coffees, 5 soft drinks, 19 mixed drinks and 3 red
ginseng drinks. The average calorie content of these drinks was 87.8 kcal and the average sugar content was 16.8 g,
accounting for 76.5 % of total calories. Of the 45 processed drinks tested, two types of artificial sugar, aspartame and
potassium acesulfame, were detected in only one soda drink at levels below the standard guidelines. The 36 types of
commercial drinks tested included 13 ades, 11 smoothies, 9 fresh fruit drinks, 1 ice tea, and 2 shakes. The average sugar
content of these drinks was 12.6 % and the average calorie content showed 126 kcal based on the assumption of 250
mL serving size, suggesting that the sugar content of commercial drinks was relatively higher than that of the processed
drinks. The sugar content from highest to lowest was as follows: shakes, smoothies, fresh fruit drinks, ades, and tea.
Of the 36 commercial drinks tested, sodium saccharin was not detected while aspartame was identified in 14 cases of
samples and potassium acesulfame in 4 cases of samples. The average content of both aspartame and potassium acesulfame
was 0.3 g/kg, which is below the standard guidelines. The EDI/ADI ratio of detected samples was also comparatively
favorable, indicating 0.06 % and 0.07 % respectively.
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Table 1. HPLC analytical condition for 5 sugars
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Instrument parameter

Analytical condition

Instrument

Data System
Column

Eluent
Temp.
Flow Rate

Detecter

Waters Alliance Solvent and Sample Manager

Empower
Carbohydrate, 5um, 4.6 mm X 250mm

Acetonitrile: Water(80 : 20)
25 C
1.2 mL/min

Refractive lindex detecter

200,001
150.00- -
> 8 @
= 100.00+ ?3 0
3 :
] @ @
50,00 2 S
1 @
] M
R A e ==
0.00 500 10.00 15.00 20.00 25.00 30.00
Minutes
——— mixst0.2; Date Acquired: 10/10/2014 8:07:43 PM KST; Vial: 1:A,6; Inj#:1; Channel: 410
mix st 0.5; Date Acquired: 10/10/2014 8:40:48 PM KST; Vial: 1:A,7; Inj#:1; Channel: 410
—— mixst 1.0; Date Acquired: 10/10/2014 9:13:54 PM KST; Vial: 1:A,8; Inj#:1; Channel: 410

Fig, 1. HPLC chromatogram of 5 sugars.
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Fig., 2. HPLC chromatogram of Saccharine,

Table 2. HPLC analytical condition for Sweetener (Saccharin sodium salt)

Instrument parameter

Analytical condition

Instrument
Column

Eluent
Temp.
Flow Rate
Detecter
Detection wave number(2)

Injection Volumn

Agilent 1290 Infinity HPLC(USA)

Symmetry C18

(2.1 X 100 mm, 1.8 (m)
1 % Phosphoric acid : Methanol = 6 : 4

40 C
1.0 mL/min

Agilent 1260 Infinity(DAD) detecter

210 nm
10 uL

Table 3, HPLC analytical condition for Sweeteners (Acesulfame—k, Aspatame)

Instrument parameter

Analytical condition

Instrument

Data System
Column

Eluent
Temp.
Flow Rate
Detecter
Detection wave number(})

Injection Volumn

Waters Alliance Solvent and Sample Manager

Empower

u—Bondapak C18
(3.9 X 300 mm)

(0.01M TPA-OH+0.005M KH2POs, pH 3.2) : Acetonitrile = 85

40 C
1.0 mL/min
PDA detecter

210 nm

1 uL

15
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T D —
10.00 12.00 14.00 16.00 18.00

Minutes

mix 2.0; Date Acquired: 10/17/2014 10:25:28 AM KST; Vial: 1:A4;

mix 5.0; Date Acquired: 10/17/2014 10:44:15 AM KST; Vial: 1:A/5;

mix 10.0; Date Acquired: 10/17/2014 11:03:01 AM KST; Vial: 1:A,6;

Inj #: 1, Channel: PDA 210.0 nm
Inj #: 1, Channel: PDA 210.0 nm
Inj #: 1; Channel: PDA 210.0 nm

Fig. 3. HPLC chromatogram of sweeteners (acesulfame—k, aspatame).
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Fig. 4. Classification according to food type (processed drink).
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Table 4, Calories and sugar content of various beverages

AvE ARSAE AT

NO. of Samples

Average Calorie

Ratio of Sugars
Sugars content(g)

(kcal) at Calorie(%)
red jinseng drink 3 60.3 15.0 (12~21) 99.4
mixed drink 19 74.2 15.4 (7~30) 83.2
soda o 106.2 24.6 (0~47) 92.7
coffee 2 46.5 10.5 (10~11) 90.3
tea 6 21.7 5.0 (0~30) 92.3
soybean milk 1 140.0 10.0 (10) 28.6
fruit&vegetable juice 2 167.5 35.0 (34~36) 83.6
fruit&vegetable drink 7 86.0 18.7 (12~23) 87.0
Total 45 87.8 16.8 76.5
40.0 120.0
350
35.0 : L 1800
20,0 L 1400
25.0 24.6 - 1200
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on LA bgr | 1000 &
= 150 154 - EO.O
15.0 |
105 10.0 - a0.0
10.0 - = - 400
5.0
oo - . . . . . . . - o0
b"‘s‘& t;li‘& ‘ép} & s = ,}&l“& -\\}‘&c ‘é-\éw
G.&‘% <5 il \'P'@ﬁ ‘:55&
ﬁ‘*}g ‘_";ﬁ 1"—?“"; c,“'g'
& 0@;‘ Qé,;a:”'
e
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Fig. 5. Calories and sugar content of various beverages.
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Fig. 6. Classification according to food type (commercial drink).
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Fig, 7. The average amount of natural sugars.

Table 5. The average content of natural sugars in accordance with the drinks

sucrose | fructose | glucose lactose maltose Total cSolilgtEelzgi %‘;?g?jgee
(%) (%) (%) (%) (%) Sugar (%) (g /9 50mL) (kC&ll /M)
Shake 9.6 2.0 1.9 4.3 1.8 19.6 49 196
Smoothy 4.7 3.9 4.0 1.7 0.7 13.5 33.8 135
Fresh
i ice 5.6 3.5 2.8 1.2 0.0 11.0 27.5 110
Ade 5.4 2.7 2.3 0.0 0.0 10.4 26 104
Tea 5.2 1.6 1.7 0.0 0.0 8.5 21.3 85
Average 6.1 2.7 2.5 1.4 0.5 12.6 31.5 126
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W QpgnlE ALg A AT 65
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W= 3.9 % ~ 17.34 %0]™, fructose@H-S Hat 2.7
%, glucose 2.3 %, sucrose= 5.4 %,
lactoser= HEHA] &bt

ofo|AE] 1712 HAAY 559 3 8.5 %, fructoseTH
2 1.6 %, glucose 1.7 %, sucrose= 5.2 %, maltose
9} lactose= HEHA &t (Fig. 8)

o] A1E SuFY Hat AT 250 mLufjoll T
H YA gge® Y Hola+= 49.0 g, 196
Kcal, A% 0x 33.8 g, 135 Keal, AAUFA 275 g,
110 Keal, 9°]= 26.0 g, 104 Kcal, ©}o]A¥ 21,3
g. 85 Kcal 5olH 3 31.5g, 126 Kcaldtt. (Fig. 9)
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19.6
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Fig. 8. The average content of natural sugars in accordance with the drinks.
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Table 6. Assesment of dietary intake of artifical sweeteners

Avera.ge One days
ADI ADI detection . EDI EDI/ADI
(mg/kg bw/day)  (mg/man/day) limit intake (mg/man/day) (%)
(mg/ke) number
Aspartame 40 2,324 300 0.48 144 0.06
;‘;t:ff;uri 15 871.5 300 0.48 144 0.17
ADI : Accettable Daily Intake(ddA]%|3]-8%)
EDI : Esimated Daily Intake(¥d¥334#3F)
AF7)%: 58 1kg/man(15~184 Fd B AF)

(EDD)?1? opambere 300 x 0,48 = 144 mg/lday, U 7fpearch A d o &oka, o]a ) AR

oAl AES 300 x 0.48 = 144 mg/lday Uttt > AL S8 ) oo]E ) ofo]AF o= o FhEFol

@}A], EDI/ADI H[&% 22} 0.06 %, 0.17 %2 SHora, wof

ol FAFE ol AvEVF AEH AR U H+ 4, AFHAYL: S8 T APHRILYES] dEH 48+

AE 55 4853l onm HAA S5 HAFHFLE H| UL, ofAuErS 1479 A=A HEEO] Bt

Wty EDI= T WobA 5= QI FdnE EA= 0.3 g/kg, oMMIEATZAES 4719 A4 HEE]

A9 P& AoR BAQ t}o]olE 5 o]fE FEItd Bt 0.3 g/kglo 2 T 587|F olskqlal, HEH

TEFE ATse R 2Rk A9 &A1 AF A Az o] tigt EDI/ADIHI&E 0.06 %, 0.17 %= H|aL

o7 atHt st (Table 6) 2 st

2 o a2
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