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ABSTRACT - This survey was conducted to monitor the total sugar, sodium, and artificial sweetener contents of
light meals from the school zone in Gwangju, from November, 2008 to April, 2009. A total of 100 samples were
tested. HPLC/ELSD was used for the determination of total sugar contents and AAS for sodium contents. Total sugar
amounts were the sum of both mono-and disaccharide according to nutritional information standard defined by the
Korea Food and Drug Administration. The results were as follows by the form of total sugar content(sodium content):
5.7 £ 1.9%(4.6 £ 1.6 mg/g) for Tteokbokki, 7.6 + 5.1%(5.4 + 2.7 mg/g) for Chicken(skewed), 15.4 £ 3.2%(3.0 + 0.9 mg/g)
for Bun(fish-shaped), 0.6 + 0.3%(3.7 £ 1.0 mg/g) for Sundae, 0.9 £0.3%(7.4 £ 1.4 mg/g) for Oden(with broth),
20.5£6.2%(2.9 + 0.6 mg/g) for Waffle, 6.8 £2.2%(4.7 £ 1.0 mg/g) for Hotdog, 14.2 £2.8%(3.1 £ 1.6 mg/g) for

Hotteok, 6.6 +2.1%(3.9 + 0.6 mg/g) for Toast,

10.1 £3.7%(2.3 £ 0.7 mg/g) for Fry(sweet potato),

1.6 £0.7%

(4.0 £ 0.7 mg/g) for Fry(etc), and 9.3 £ 2.4%(4.0 £ 0.6 mg/g) for Doughnut. In addition, sodium saccharin, one of the
artificial sweeteners, was tested. Among 60 samples from February to April, 2009, 11 samples had sodium

saccharin(6.7~101.0 mg/kg).
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Table 1. HPLC analytical condition for 5 sugars

Waters Alliance Solvent and Sample Manager

Data System  Empower

Column Prevail Carbohydrate ES
5 um, 4.6 mm x 250 mm

Eluent acetonitrile:water(80 : 20)

Temp 35°C

Flow Rate 1.0 mL/min

Setup for Waters 2424 ELSD detector
Gas(N,) 45.0 psi
Nebulizer 40%

Drift Tube 50°C
Gain Setting 10
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Fig. 1. HPLC chromatogram of 5 sugars : fructose(9.384 min),
glucose(13.168 min), sucrose(21.985 min), lactose(25.848 min)
and maltose(28.198 min).
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Fig. 2. Calibration curve of sucrose: quadratic fit, R?= 0.9999.

Table 2. AAS analytical condition for sodium

Wave Length 589.0 nm
Slit Width 0.2 nm
Oxidant(Air) Flow 17.0 L/min
Acetylene Flow 2.0 L/min

Table 3. HPLC analytical condition for 3 artificial sweeteners

Waters Alliance Solvent and Sample Manager
Data System Empower

Capcell Pak C18, UD 120,

Column 5 um, 4.6 mm x 250 mm
Eluent 0.005MKH,PO (containing0.01M TBA-OH,
pH 3.5) : acetonitrile (75 : 25)
Temp 35°C
Flow Rate 1.0 mL/min
Setup for Waters 2996 PDA detector
Wave Length 210 nm
UES 24
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Table 4. The reproducibility test of homogenization procedure for
light meals by sugar contents(n = 3)

Total sugar
Food Total sugar(%)
Mean(%) SD(%) RSD%
Tteokbokki 4.1,3.6,3.4 3.7 0.3 9.1
Sundae 04,04,0.4 0.4 0.0 0.0
Chicken, skewed 15.2,12.9, 13.6 13.9 1.2 8.3
Hotdog 10.9,11.9,9.4 10.7 1.2 11.6
Waffle 17.0,17.1, 18.3 17.5 0.7 4.0
Oden 0.7,0.7,0.7 0.7 0.0 0.0
Hotteok 15.5,14.7,18.1 16.1 1.8 11.0
Bun, fish-shaped 16.9, 15.8, 16.0 16.2 0.5 3.4
Fry, sweet potato 10.4, 10.1, 10.9 10.5 0.4 3.6
Fry, etc 1.2,1.0,1.0 1.1 0.1 8.1
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Table 5. Total sugar contents of light meals from the school zone

Food No. of samples Main sugar Izgf;nsigi?((zg g:rtj};;fzré
Tteokbokki 9 Sucrose, Maltose 57+19 17.1 g/300 g
Chicken, skewed 8 Sucrose, Fructose 7.6x5.1 53g/70¢g
Bun, fish-shaped 8 Sucrose 154+32 20.8 g/135 g
Sundae 8 Sucrose 0.6+0.3 1.2g200¢g
Oden 9 Sucrose 09+03 14¢g/150 g
Waftle 8 Sucrose, Maltose 20.5+£6.2 144¢/70 g
Hotdog 10 Sucrose, Maltose 6.8+22 9.5g/140 g
Hotteok 7 Sucrose, Maltose 142+28 17.0 g/120 g
Toast 9 Sucrose, Fructose 6.6 +2.1 11.9¢g/180 g
Fry, sweet potato 7 Sucrose, Maltose 10.1+3.7 152 g/150 g
Fry, etc 10 Sucrose, Maltose 1.6 £0.7 24¢/150 ¢
Doughnut 7 Sucrose 93+24 14.0 g/150 g

B2 Ui 4HNE ST HEF] Aol APk F
Ao RS B FHFE

< AFAsH == Blolth. §AL
7.6 £5.1%= thE 2Fl Bla] Aoz wdrh. e
U HALR] 9} 9pFo] AAIZke] EFHAKSDYL FHH o=
ZH(5.1%, 6.1%), ol= 2RAke] 75, e vl ot
g u2 s Axe] §5F, 25l &h2e] o mel 2 2
FAAHE AAR HdFHsh= ol Bol e Aoz A
7). = ddole UF-Eo] UEATFEe| 24

AE 7194 BS99 7180l F7 e, o2
& 723 W] AARE YT ofx|e} AAE el

fEE FRE AT 7 FEIE 122+2.6%, AF
SETE 6.5+2.1%2] G Pt o] 79 =t
AP R oF ol 7HE =T ol 9 =t A"
ol webx vhlE L Q= Aol 7IQlgtial Ay zbE T
E2EE 2o Hold, 3, (= 53 ofxfje} 25 A
SofA FufE L A= T FHL 6.6+2.1%= AT
a9k H%E oz Yeidt 18] AlTEo® B
S=2(170, 140 gy 9.5g, EXE(IH, 180 g)E 119¢g
A Fojwre] Atk otk Byl #ulr|E, o
3, %%% 23 FAEY= F Ay FH=E, A
ro] whhzl A2 FjE I A=Y, d= T
3 AL 11.0+£02%, I 2= 6.7+0.1% FS st
AATE ofFlole] TIEARI 7H2]Q1 Hiol= FgtEe] 5.7+
1.9%°] FFo 2 AZHAT et o9 28 At
HAL A9 o] HA, BHREHA, FAEA 5 71E
HAe o] whEd B o] wol dAske w20
oUER AEE FIFHE 0.6+0.3%, 0.9+03% L
1.6 £0.7%% T2 2% Hls) 2t
IuRE oA Solst H2 F 779 vt HA
N FE = maltose’} 2.8~10.1%% T3 TE Kl
ZAWE A3 avls 7FES S aLmlel] E9de
WA G40 oA AdEo] A maltoseR HITIL 3

tlo
l

ld

off W o 2

dol &

—.°~ o ofN

i)

Table 6. Maltose contents of sweet potato by various frying time

State of Pretreatment

sweet potato  (80°C, 25 min) Sucrose(%) Maltose(%)
No fried X 6.4 ND'
No fried 0 6.3 ND’
Less fried (0] 52 5.1
Fried o 5.7 5.5
Refried o 5.9 7.1

“ND; Not Detected.
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Table 7. Sodium contents of light meals from the school zone

Food No. of samples Mean + SD of Sodium(mg/g) Sesr?/?r?gn:i/ze
Tteokbokki 9 4.6+1.6 1,380 mg/300 g

Chicken, skewed 8 54+27 378 mg/70 g
Bun, fish-shaped 8 30£09 405mg/135 ¢g
Sundae 8 3.7+£1.0 740 mg/200 g
Oden(with broth) 9 74+1.4 1,110 mg/150 g

Waftle 8 2.9+0.6 189 mg/70 g
Hotdog 10 47+1.0 658 mg/140 g
Hotteok 7 3.1+1.6 372 mg/120 g
Toast 9 3910.6 702 mg/180 g
Fry, sweet potato 7 23+0.7 345 mg/150 g
Fry, etc 10 4.0£0.7 600 mg/150 g
Doughnut 7 4.0+0.6 600 mg/150 g
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