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Abstract

The objective of this study was to investigate the total sugar content in take-out foods by using HPLC analysis.
Samples of take-out food were collected from six regions in Korea (Seoul, Gyeonggi-do, Chungcheong-do, Gang-
won-do, Jeolla-do, Gyeongsang-do). The samples consisted of 30 main dishes (12 Chinese dishes and 18 flour-based
dishes) and 19 desserts (11 rice cakes and 8 breads). In case of Chinese food, the maximum total sugar content of
Tangsuyuk, Ganjajang, Jajangmyeon, and Gun-mandu was 10.346 g/100 g, 2.409 g/100 g, 1.589 g/100 g, and 1.988 g/
100 g respectively. The total sugar content in seasoned Chinese food with sauces was higher than that of the other
Chinese food. In case of flour-based food as a main dish, flour-based food seasoned with red pepper paste and many
sauces such as Ttreokbokki, Naengmyeon, and Guksue had a higher total sugar content than Mandutguk, Tteok-
manduguk, and Udong. In particular, Hoe-naengmyeon had the highest total sugar content of 7.194 g/100 g. Also,
desserts (rice cakes and breads), except for Garaetteok, had a high total sugar content with the highest in Glutinous
doughnut and Glutinous rice tteok with red bean paste, which among all the regions analyzed had a maximum total
sugar content of 19.602 g/100 g from Gyeongsang-do and 30.339 g/100 g from Seoul respectively.
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Table 1. Analytical conditions for the analysis of free sugars
with HPLC.
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Table 2. Limit of Detection and Limit of Quantitation values
for 5 kinds of free sugars.

Parameter Analytical Conditions

HPLC Waters 2690

Column Shodex Asahipak NH2P-50 4E
(300 mmx3.9 nm, 10 um)

Flow rate 1.0 mL/min

Injection volume 20 uL

Detector Waters 410 (RI Detector )

Column temperature 30°C

Mobile phase Acetonitrile : H,0 (75:25, v/v)

3 & AS5HS 045 ume] WEH S FEE ofFslo]
ANggao=z At

A
g 48 95t FEZQ fructose, glucose, sucrose,
lactose 3 maltose 5 FF2] EFF(Sigma Chemical Co.,
St. Louis, MO, USA)d< 717} 100 mL & ZFZeh20] 4
93] gol H0 50 mLE =9l %, acetonitriles 7138}
100 mL7bA] A A &=Ll 212 H,0: acetonitrile(1:1,
vl e 200, 500, 1000, 2000, 5000, 10000 ug/mL 5%
2 gAate] A8kt AA T A P8 sEEE A
23 ZFRAY & AR FEFE E435H7] #Isk High
performance liquid chromatography(HPLC, Alliance 2690,
Waters, MA, USA)E Al&3lRom, I 4o o]&3t
HPLC &4 %712 Table 13} 2ot

HESHA|(LOD)2t H&BHA|(LOQ)

2 A 7 4] Aajo|A] dojZl HPLC chromatogram
S2HYH 5FF9
lactose, maltose) Ztzte] A EF FH peaks] A&
(Signal, S)&} F2(Noise, N)2] H]-&(S/N)o] 3.3l 3]Tsl=

¥ 82 A (fructose, glucose, sucrose,

Table 3. Total sugars contents (g/100 g) in Chinese foods.

Linear range LOD LOQ
Compound
mg/100g mg/100 g g/100g mg/100g g/100 g
Fructose  20-1000 14.040 0.014 42540  0.043
Glucose ~ 20-1000  14.870 0.015 45.070  0.045
Sucrose  20-1000  11.640 0.012 35260  0.035
Lactose ~ 20—1000  29.580 0.030 89.435  0.089
Maltose ~ 20-1000  23.172  0.023 70219  0.070

Ztzte] F=E #HZ%H(Limit of Detection, LOD)Z 3}
om, SN¢| H|E&o] 100 sishe 247+e] s s H @t
Al(Limit of Quantitation, LOQ)Z AlAFalAtt. 912 1t
I zro] AAME LOD % LOQE Table 29} 7th.
fructose®] LODSF LOQ= 22t 0.014 /100 g3} 0.043 /100 g
o]%l2H, glucose= 0.015g/100 g = 0.045 /100 g, sucrose=
0.012 g/100 g} 0.035 g/100 go] ATt TS, lactose™ 0.030 g/
100 g} 0.089 ¢/100 g ©1121, maltose”d-$- 0.023 g/100 g =
0.070 g/100 go] At}
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Region
Sample
P Seoul Gyeonggi-do Chungcheong-do Gangwon-do Jeolla-do  Gyeongsang-do szrjgggr:iléftggémal

Jajangmyeon 1.420 1.589 0.664 1.166 1.565 0.791 1.199
Jjamppong 0.164 0.543 0.471 0.553 0.185 0.098 0.336
U-dong, Chiness style 0.033 0.072 0.034 0.696 0.015 0.285 0.189
Ganjajang 2.409 1.869 1.738 1.461 2.164 1.126 1.795
Gun-mandu 1.988 1.719 0.820 1.667 2.650 1.176 1.670
Gogi-mandu 0.847 2.006 1.552 1.106 0.388 1.099 1.166
Mul-mandu 0.344 0.947 0.763 0.485 0.423 0.358 0.553
Jajangbap 1.115 1.619 1.084 1.176 0.887 0.561 1.074
Jjamppongbap 0.449 0.282 0.270 0.109 0.310 0.222 0.274
Japtangbap 0.087 0.070 ND 0.130 0.098 ND 0.096
Japchaebap 0.612 1.130 0.519 0.933 0.452 0.756 0.734
Tangsuyuk 8.857 10.346 8.782 8.494 8.926 5.836 8.540

ND : not detected
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Table 4. Total sugars contents (g/100 g) in flour-based foods.

TR teh T AR Aol gt A 105

Region
Sample
P Seoul  Gyeonggi-do Chungcheong-do Gangwon-do Jeolla-do ~ Gyeongsang-do szrjggaer:il(l)lgt;itsmal

Eomukguk 0.494 0.056 0.076 0.482 0.442 0.584 0.356
Jjolmyeon 5.315 6.676 7.056 5.585 4.460 4.551 5.607
Tteokbokki 2.025 3.694 4.198 2.637 3.669 4269 3.415
Rabokki 4.185 3.734 2.779 2.815 3.297 3.710 3.420
Mandutguk 0.331 0.505 0.775 0.496 0.257 0.249 0.436
Tteok-manduguk 0.030 0.039 ND 0.039 0.027 ND 0.034
Haemul-kalguksu 1.722 2.261 2.051 3.198 1.854 4.500 2.598
Kimchi-udong 0.586 0.303 0.095 0.017 0.318 0.285 0.267
U-dong, Japanese style 0.929 1.197 1.074 0.183 1.367 0.159 0.818
Bibim-naengmyeon 6.233 3.324 5.036 4.005 6.680 4.575 4.976
Hoe-naengmyeon 7.194 3.441 3.707 2.621 6.458 3.347 4.461
Mul-naengmyeon 3.910 2.457 2.378 2.280 4.090 2.274 2.898
Yeolmu-naengmyeon 2.574 2.872 2.954 4.069 3.762 4.127 3.393
Makguksu 4.448 3.784 3.503 4518 6.156 3.644 4342
Memil-guksu 1.784 2.305 1.509 1.854 1.251 2.680 1.897
Janchi-guksu 0.194 0.070 0.148 0.083 0.099 0.152 0.124
Bibim-guksu 6.370 5.546 4.001 4516 2.487 3.484 4.401
Kong-guksu 0.193 0.499 0.525 1.020 1.249 0.681 0.695

ND : not detected
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Table 5. Total sugars contents (g/100 g) of rice cake desserts.

i=4

Uz - upk

Region
Sample
P Seoul Gyeonggi-do Chungcheong-do Gangwon-do Jeolla-do  Gyeongsang-do szrsgzr:il;i:jt;mal

Yaksik 8.146 10.685 9.397 12.475 9.418 9.690 9.969
Injeolmi 1.414 1.766 1.616 1.740 3.399 1.641 1.929
Sirutteok 3.571 1.592 2.643 4.093 7.320 3.595 3.802
Kkultteok 1.707 2.583 1.678 3.251 3.544 2.839 2.600
Jeolpyeon 0.418 ND ND ND ND ND 0.418
Baekseolgi 8.657 3.763 9.701 9.029 4.356 7.653 7.193
Glutinous rice tteok  30.339 10.080 24.860 15.037 15.608 9.328 17.542
Garaetteok ND ND ND ND ND ND ND
Mujigaetteok 8.771 7.020 9.243 11.637 7.269 9.971 8.985
Jeungpyeon 7.124 6.444 7.090 8.532 5913 4516 6.603
Modeum-Chaltteok 8.081 1.298 6.375 5.965 3.045 2.874 4.606

ND : not detected
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Table 6. Total sugars contents (g/100 g) of bread desserts.
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Seoul  Gyeonggi-do Chungcheong-do Gangwon-do Jeolla-do Gyeongsang-do sugars contents

Glutinous doughnut 18.029 16.908 17.699 16.083 15.617 19.602 17.323
Pastry 7.429 8.209 7.727 9.589 7.313 10.219 8.414
Butter cream bread 10.108 12.249 13.831 11.068 13.138 11.368 11.960
Garlic bread 5.375 7.100 9.420 5.702 7.017 10.617 7.539
Doughnut 11.320 11.651 10.212 10.802 9.993 10.841 10.803
Ham & cheese 3025 0.764 2.640 3721 4526 3.622 3.066
sandwich

Morning bread 8.081 6.040 9.623 8.003 8.301 6.736 7.797
Yachae-croquette 3.337 2217 4.828 3.858 4.162 1.815 3.370
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