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ABSTRACT - In this study, HPLC-RI was used to determine sugars and sugar alcohols contents in 102 different

kinds of processed foods met to children's taste. The average amount of sugars per 100 g of candies was 70.25 g, of

processed cocoa products was 65.34 g, of processed chocolate products was 47.53 g, of breads was 25.66 g, of cookies
was 22.28 g, of ices was 12.47 g, of snacks was 9.74 g. Processed cocoa product items had relatively higher sucrose

contents (56.80 g/100 g) than any other items. The average amount of sucrose per 100 g of candies was 44.20 g, of

processed chocolate products was 32.89 g, of breads was 23.11 g. When the contents of sugars in processed foods met
to children's taste per on serving size were compared to WHO guidelines, the percentages were 5.84~28.52 about rec-

ommended daily intake of total sugar of 50 g. The result for the analysis of confectioneries showed that 13 samples of
102 were detected and the sugar alcohols content of samples investigated varied between 0.01~15.06%.

Key words : sugars, sugar alcohols, processed food, children’s taste
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glucose, maltose, sucrose (Wako, Japan) ¥ lactose (Sigma
Chemical, USA), maltitol, mannitol, sorbitol (Sigma Chem-
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¥FE29] fructose, glucose, maltose, lactose & sucrose
53 FRE 10mL §F&EHEAC 2g HAY F SFHF
2 A8 T 20% ETEHS AU F=71 0.1, 0.2,
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Table 1. calibration curve equation and correlation coefficient(R?)
for sugars and sugar alcohols

e . Correlation

Compounds Calibration curve equation coefficient
Fructose y = 8.28¢° x —5.30¢? 0.999
Glucose y = 6.79¢* x -3.90¢* 0.999
Sucrose y = 8.05¢° x —6.29¢’ 0.999
Maltose y =5.71¢’x -1.25¢* 0.999
Lactose y =4.97¢° x -3.23¢* 0.998
Maltitol y = 8.06e° x —2.02¢* 0.999
Mannitol y =7.68¢°x —1.81¢* 0.999
Sorbitol y =7.32¢°x -3.02¢* 0.999
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Table 2. Analytical conditions for analysis of sugars and sugar
alcohols with HPLC

Conditions of

Table 3. Recovery, limit of detection (LOD), limit of quantifica-
tion (LOQ), coefficient of variation (CV) for sugars and sugar
alcohols

Parameters Conditions of sugars sugar alcohols Compunds Recovery LOD(%) LOQ(%) CV(%)”
Column Carbohydrate Hi-plex Fructose ~ 101.57 =1.26" 0.002 0.006 0.34
(3.9*300 mm) (7.7*300 mm) Glucose  104.20 = 1.09 0.001 0.003 0.47
Mobile phase AAtr B_t= _151? by 100%D.W Sucrose  10427+0.77  0.001  0.003 027
Run (A: Ace 01“31 rile, B: D.W) psini Maltose ~ 97.24+0.67  0.001 0.003 0.36

un time min min
L 96+ 0. 0.002 . 2.44
Flow rate 0.7 mL/min 0.7 mL/min Maclt.osel 33 9? 10 (6)2 0 032 g 882 037
Detecter RI RI a tlj(O ’ ’ ' ’ ”
Injection volume 10 ul 10 ul Mann'ltol 92.05+0.03 0.001 0.003 0.36
Column temp. 30°C 85°C Sorbitol  95.59+0.02 0002 0005  0.56
YMean + S.D

2% 2 3HAste] 23 LS Table 1 3 7t}

7171 @M=

FH 9 FUISHF E24& HPLC (Waters, USA)E ©]
451200 Table 2 o & o= FHsk3ltt. TR/
22 E 934 Carbohydrate column (3.9 mm x 300 mm,
Waters, USA), RI detector & A3t < 0.7 mL/min,
YL 30°C, FUFI 10pL 2 AT olFd2
Acetonitrile(A)2t Z=FTB)E A : 75% B : 25% ©] 443
gulEAS ATt YATLRe BE AN Hi-
plex column (7.7 mm x 300 mm, Agilent), RI detector =
AR 45 0.7 mL/min, ZH2% 85°C, 7453 10 uL
= BHSGT RS FRF 100% o AFF folx
A5 AHEskaTh Z42te] 249 FA B A =S retention
time & FFF vt Ao Y AAE Aok

=4 o
(linearity), 3|58, &3 (LOD), A &3 (LOQ)E F-3}
HZES $13ke] SPSS 20.0 (SPSS Inc,
Chicago, IL, USA) = ©]&-3}9] one way ANOVA (o=
0.05)5 AAI319 2, Duncan’s multiple range test & A
Aletal ko] AEAE flste] AAAlFE ok

e

A7 Y 1%

=&, AT, A& R B3

vyl gy, g4, 4849 dAg 9lshel
fructose, glucose, maltose, lactose ¥ sucrose 5% X
LIS 0.025%, 0.05%, 0.1%, 02% L2 TAHE 54
3t T FFLANS A X5t maltitol, mannitol 2
sorbitol 3%F2] XFEAE 0.05%, 0.1%, 0.25%, 0.5% &

? Coefficient of variation (CV) = Standard deviation/Mean*100

g

T2 @A A5t EPETEAS A xS

ZAZ 3 (Limit of detection, LOD)= DL =30/S (c: &
€9 WAL, S AAFA 71E7)EA Feen, &
gt Aot A2 FFH R F8E F U A
g ZAAM AEE F Je BHERY FHAEQ, A
Al(Limit of Quantitation, LOQ)= 106/S (c: 759 ®E
Hap, S AT 7187DHE F8Hit

Sl& SAS fstd HE FE7F 04% 7 HES &
FRFENAS A7 & A5 AA S sL A=
HgE& AR $ HPLCE #4313 2 A3}E Table 39
LERH AT
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o
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1574, WH 127, ZFPEEF 147 s
T 1027E FAG BF 24 B S 2A ke
Table 4 ¢} 7t} 0.00~97.96 ¢/100 g <]
om AEo| EFREzL AUR/} HWE 7025¢100g
2 2 3ol 7P wUh AF 100g F 71E ZHp}
FEo] 6534 g, ZZUINEE 4753 g, WFH 25.66¢, T
T 2228g, WIHF 1247 g, 2 F 974 02 Fo| B
o] BollE Ao® TRt 53] 71 B wol ¥

F3 AFES NBRINNEE 5 R ojdol5o] F
] -
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2 8 3 AFHshe AESE 97.96¢/100g ©] HE
HAth HagS vlws] 2 o AuRe} 7lefEZololy
o} Slgko] ThE 2]Zo] Hla)] SojFow o AL

= A4
2 A2 5FFe @R olFgRIE AT HEHN
olX] = glucose, lactose 3 sucrose 3572 ©
of o|FF7F AEHAUT. T TF T Y FEFS
2| 8H= sucrose = 7|EFR AL E A HHF 56.80
100g o2 717 o] AEE A AT F 44.20 /100 g,
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Table 4. The composition of sugars in processed food met to children's taste

Average contents of sugars (g/100 g) (Minimm ~ Maximum)

Type of food  No. of samples
Fructose Glucose Sucrose Maltose Lactose Total
R 0.05+0.19 9.47+13.35° 0.22 £0.76* . 9.74 £ 13.48*
Snacks 12 N.D* (0.00~0.65)  (0.00~38.09)  (0.00~2.63) N.D (0.00~38.09)
Cookies 13 0.30+0.80®  3.09+4.19° 17.39+£8.38%  0.97 +£2.27° 0.54+1.43* 22.28+8.15°
(0.00~2.74)  (0.00~11.68) (6.78~35.16)  (0.00~7.70)  (0.00~5.16)  (10.68~36.72)
Candies 25 1.61+£2.49*  3.59+3.62° 4420+ 1229 19.01+£10.16° 1.83+2.98  70.25+ 12.85¢
(0.00~9.72)  (0.00~14.09) (19.92~68.59) (2.90~45.70)  (0.00~2.49)  (51.23~90.01)
lees 15 2.07 £1.36° 232+ 1.42%  6.99 + 5.66° 0.50+1.19% 0.59+£1.13* 1247+ 4.76*
(0.00~4.77)  (0.00~4.64)  (0.00~16.03)  (0.00~4.04)  (0.00~3.61)  (0.38~18.83)
Processed 1 0.89 £2.59" 349+297 32.89+£9.92° 3.91 +4.35° 6.35+£2.96" 47.53+12.88°
chocolate products (0.00~8.64)  (0.00~7.55)  (8.60~42.83)  (0.00~14.52)  (1.77~11.29) (15.94~62.66)
Processed 14 N.D* 0.67 +2.53% 56.80 +23.63¢ 0.20+ 0.53° 7.66 £8.73°  65.43 +17.66°
cocoa products (0~9.50) (20.87~97.96)  (0~1.69) (0~25.59)  (42.54~97.96)
Breads 12 1.08+1.42%  127+1.67®° 23.11+11.62* 0.20+0.70° ND* 25.66 + 8.86°
(0~3.42) (0~5.25) (5.43~35.19)  (0~2.43) (12.12~35.19)
Y Not Detected.
YMean + S.D

**Means with superscripts (a < b) within a column are different significantly from each other at a = 0.05 as determined by Duncan's mul-

tiple range test.
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Fig. 1. Proportion of individual sugars to total sugars content in processed food met to children's taste.
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7F 97.19% = WiFES AAsNeY AEREE F T
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Table 5. The contents of sugars per one serving size in processed food met to children's taste

Average contents of sugars Average contents of sugars % of dose recommended

Type of food No. of samples (/100 g) (g/one serving size) by WHO (50 g)

Snacks 12 (9(').75‘021;5‘5)] ) 292g/30g 5.84

Cookies 13 ?12('5:;386"1752) 6682/30g 13.36

Candies 25 ng;;;éff 703g/10 g 14.06

Tees 15 g;‘gfl ;‘_ ‘8736) 1247g/100 g 24.94

Processed chocolate products 11 ?17 553 41[ 6122 6868) 1426g/30 g 28.52

Processed cocoa products 14 (6:-2354 4f9177 9666) 11.10g/17¢g 222

Bread 12 ?15;1621:385'?169) 770g/70 g 15.40

YMean = S.D

2 ¥)23S o] sucrose Tl 7HF Wk E}—E— 89 T 30g T 1426¢g, WAF 100g T 1247 ¢, 7IE}EA
213Zo vl fructose & FHFFO] 16.56% = EA UE  oPIEERF 17g g 11.10g & & %57%] A= lom o=

U Aslge] Akgo] B Aoz FAETt W= sucrose
7F 90.05%, glucose 4.94%, fructose 4.22% <=°]ATh %
7 EE 7ElE AT EL sucrose 2] dHaFo] 7zt
69.20%, 86.93% ©13L thE 2]EF3e vl lactose 2
Shen) 7} 13.36% 3 11.72% 2 %% fructose & A
o] HAEHA &k

=}, w70, ‘f”Jrv% 2 7 E Tuke W]

25t fructose, sucrose 5 Zo] A3t o]le TFol
olv] ZMA A= *LH}O]E} uEbA A E A E Ashy
&, AL olF, AT o AREE = oA AR FH(TEF,

Thermic Effect of Food)o] A2l §17] wiitoll Aol o
oW uE FoEo] At @ @R TE AsAlTE
98-S 1A Hr) o]d o]fF=2 WHO °ﬂ Me AdFlete ©

TIE T 90% odS AR v R gsE
2 AFely ZAAE 9idF r= 01%%% dFol 10%

olgt® YA stes %S

18] HF71ET UE 9% BT 87t

A EFA NN FEvEte 18] AeTlEd (O
AEFe] FEREAE ST AEFLE FHAY 13 HAF
reference amount customarily consumed, RACC) ¢ 47
B A|FES 13432 (one serving size)ol] 3t FUYAJES
FA SIS P 0] o ol HAFE} 2ZBTE
13] 211%71%3—%%] 30g, AUFE 10g, 7|EFZ IO}
EE 17g, WH= 70g, WIF= 100g 02 A E o]
th 2 AFA AR ofdol7]| a2 A Fol ek R
S 13 AFHoZ Fste] AA A7 FH(WHO)S
F AFHE7)E3 v AF3E Table 5 o YJERMA
T FF AEFHde 9 2F3UHEE 134

L oft % ¥ off rlo F1~
2 o~

=
3
oo AN
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e 100g T 7025 o2 EAu 7dzﬂ = =

OS2 100g T 25.66¢ ° T FHH3LAL 9
Sople A Bt

AT A5 18] A7 30 g 2 2/3(67%) ©1°F 2
11 (200%) PIREAIA 131715 1(20~59 g)7F A = o] 2
v AFAATY 18ATFE I A 18] 2 7§
Aetez AlE 7 Aok WA Ho AvAsEA =
HlaLsl7] of k. oA E A ET7E
T @%koﬂt A7)zl 7k UAIRE o]E &wA) 9
B3 e olge Aoz wntE)
ﬁ*ﬂ‘EOl A A7ats o offlol5e] W 3
AR g 7= - FrksleE FA= olv] B
3t =3 . F S A7Adel M= S 190] s
e el FHlEte AF B MY B2 AEFS AR
AT}, TS Frary &'
@%«l Aol ojglole] AAte] A
E}. oA F ofgle] wRtar}
%Lo}l il 7Ur K %bﬂ

o ey
o
HU
BN
_,>:
ﬂ

of

o 3
o
Kl
_O‘L

o
L)
>
s
2
1w
ol
ol

2

oo

41

>

K

20

o 2

1o
Ao I



246 Jin-young Kum, Mi-sun Hong, Mi-ra Jang, Bu-chuhl Choi, Kyeong-ah Lee, Il-young Kim, Jung-hun Kim, and Young-zoo Chae

Table 6. The composition of sugar alcohols in processed food met to children's taste

Average contents of sugar alcohols (g/100 g) (Minimm ~ Maximum)

Type of food No.of samples - - -
maltitol mannitol sorbitol
Snacks 12 N.D" N.D N.D
Cookies 13 0.04 +0.14? 0.01 +£0.04 0.07 £0.27
(0.00~0.51) (0.00~0.14) (0.00~0.96)
Candies 25 1.60 £4.10 0.03 £0.09 0.59+1.41
(0.00~15.06) (0.00~0.44) (0.00~6.31)
Lees 15 0.16 £ 0.55 0.02 +0.04 0.03+0.12
¢ (0.00~2.13) (0.00~0.13) (0.00~0.47)
0.32+1.06
Processed chocolate products 11 N.D N.D (0.00~1.76)
Processed cocoa products 14 N.D N.D N.D
Breads 12 0.14 £ 0.49 0.04 +£0.13 0.17 £0.40
h (0.00~1.70) (0.00~0.44) (0.00~1.04)
D' Not Detected
?Mean = S.D
ofHoP|RAF | YUER UT of Moz AN HFe] /%, FLEE TFl o
ofdel7|ZAF T BLIERF 24 F FFSE AR AE st ksl Ytk
Aik= Table 6 3 o} 3 102719] AR T 13719] of offel7| Ao AF7E Srkske Sl et & <
do]7] 52 Foll A maltitol, mannitol, sorbitol 3F¢] FY  FAFAE 7RE AEHH HHRALE Féto ojdolr|w
&0l 0.01~15.06 /100 g °] M= AEHANCH AF  AFo] e FFIE 7 F3E AP T R FTLES
o 3, GLLE TR W} 0F TS OGP B F BF dolEpol s HE Sk SR W ojolEx
Btk AR F 2UR TIIFEAIANE FLT WA IR E)E BT LB HES HYY S 9
0] HAEHA FRem FIF, WUF, W37, BRel =5 V] AL IFIT FAAE AAlstelol & Aot

= 7] FEEE 350 BF AEE

o]Hol7| E A% 102710 tiste] F B BAASF T
S HPLC-RI & ©]&3to £33t} fructose, glucose,
maltose, lactose 2 sucrose 5 59| WHHo o|FHE
23 A3} HaF 40.15¢/100g & FHE T3l e
™ 0.00~97.96 g/100 g o] FFLELE HAUTE 2FS 7
H2e AYF7F i 7025100 g &2 o o] 71
=94Th AlF 100 g T 71EF 3ol tgFo] 6534 g, 2F
B 7EE 4753 g, MR 25668 75 22289 WHF
1247 g, 297 974 g £ 02 Go| Bo] Eojgle o
getEdTh £ TR 5 EE] %S XASF= sucrose
= 7Eta Ao EoA et 56.80 g/100g 0 & T B
o] AZHAYL N7 44.20 g/100 g, ZZB73E 32.89 g/
100 g, "5 23.11 /100 g =22 o] HEF ST}

ZERNEE 1PATH 30g T 1426 g, WHF 100g
T 1247 g, 7B E I ER 17g 9 11.10g &% =
Al ALFEIH oM o]= WHO HaL7]Eel 3 50 g 3 H]
TS W ZH7} 28.52%, 24.94%, 22.2% o Gt

AT F 10272 A FE F 1379 oo 5 E
ol|4] maltitol, mannitol, sorbitol 3F°] 0.00~15.06 g/100 g
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