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ABSTRACT

The purpose of this study was to evaluate total sugars intake and determine its relationship with nutrient density and obesity
degree in elementary school children. A total of 1,292 elementary school students (638 boys, 654 girls) in Chungnam participated
in this study. Daily total sugars intake of subjects was analyzed using the USDA database of sugars after a questionnaire
survey using 24-hour recalls. The average age of subjects was 9.7 years, daily energy intake was 1,834.0 kcal, and total sugars
intake was 37.6 g/day, which was 8.3% of total energy intake. Sugars intake from the milk group was highest at 18.4 g/day,
followed by fruits, cereals, sugars and sweeteners, and beverages. Nutrient density of protein as well as Na, Fe, and Zn levels
were significantly lower according to total sugars intake level. There was no significant difference between overweight and
obesity risk among the sugars intake quartile groups. In conclusion, total sugars intake of subjects was not significantly high
and not associated with obesity risk; however, high sugars intake in children was associated with decreased consumption of
protein, Fe, and Zn, which are important for growth.
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Table 1. Characteristics of the subjects according to sugars intake

Sugars intake

Variables p value
Quartile 1 (n=323) Quartile 2 (n=323) Quartile 3 (n=323) Quartile 4 (n=323)

Sugars intake ~ Mean 12.0+5.2"% 27.5+3.8° 41.3+4.6" 69.4+22.2" 0001
(¢/day) Range 0.2~20.5 20.6~34.0 34.0~49.2 49.3~239.1 '
Male 158(48.9)” 151(46.8) 149(46.1) 180(55.7)

Gender 0.058
Female 165(51.1) 172(53.2) 174(53.9) 143(44.3)
Age (years) 10.0+1.7° 9.8+1.7% 9.6+1.7> 9.4+1.7° <0.001
Height (cm) 140.5+12.5° 139.6+11.8° 139.3+12.0° 137.5+11.7° 0.018
Weight (kg) 36.3+10.8° 34.9+10.1% 34449 4° 33.6+9.4° 0.009
BMI (kg/m?) 18.2+3.4 17.7+3.1 17.7+2.8 17.6+3.0 0.052
Energy (kcal/day) 1,500.0+512.7¢ 1,749.0+485.1° 1,945.7+453 4° 2,141.5+506.8" <0.001
Carbohydrate (g/day) 218.2+77.6° 249.7+66.4° 283.1465.8° 309.9+72.8° <0.001
Fat (g/day) 39.9+19.7¢ 49.3+20.9° 53.6+20.0° 62.6+24.2° <0.001
Protein (g/day) 65.4+27.1 76.2429.1° 82.3+27.8° 87.3+28.8" <0.001
Carbohydrate 58.6+9.3 57.8+8.2 58.8+7.7 58.5+7.9 0.497
Energy
distribution ~ Fat 23.6+£7.2° 24.9+6.6° 24.5+6.0% 26.0+6.8° <0.001
0,
) Protein 17.343.5° 17.243.2%® 16.743.0° 16.142.9° <0.001

Y Meantstandard deviation.

? Values with different alphabets in each row are significantly different among 4 groups according to sugars intake at ¢=0.05 by Duncan’s
multiple range test.

¥ N(%).
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Fig. 1. Total sugars intake from each food group of the subjects.

Table 2. Total sugars intake from each food group of the subjects according to sugars intake

Sugars intake

Variables (g) p value
Quartile 1 Quartile 2 Quartile 3 Quartile 4

Cereals 2.6+3.1V%) 5.4+6.1° 8.348.3 14.9+15.4° <0.001
Potato and starches 0.6+1.3 0.7£1.6 0.8£1.8 09+ 2.4 0.362
Sugars and sweeteners 3.7£2.1° 5.4+3.9° 5.7+4.5% 6.2+ 4.7° <0.001
Pulses 0.7+0.7 0.7+1.0 0.8+1.3 0.8+ 0.7 0.606
Nuts and seeds 0.2+0.9 0.3£1.0 0.2+0.7 0.2+ 0.6 0.561
Vegetables 3.041.9° 3.842.3° 4.142.3° 47+ 3.0° <0.001
Mushrooms 0.4+0.5 0.5+0.4 0.5+0.5 0.6+ 0.5 0.231
Fruits 4.9+3 9 9.5+6.1° 14.2+8.7° 27.3+26.3" <0.001
Meats 0.1+0.5 0.1£0.9 0.1+0.8 0.1+ 0.9 0.607
Eggs 0.2+0.2 0.3+0.7 0.2+0.5 0.2+ 0.2 0.271
Fish and shellfishes 0.0£0.0 0.0+0.0 0.0£0.0 0.0+ 02 0.453
Seaweeds 0.020.1 0.0£0.1 0.0+0.1 0.0+ 0.1 0.754
Milks 7.0+4.9¢ 13.545.0° 16.9+7.5° 23.7+13.7° <0.001
Oils and fat 0.0+0.0 0.0+0.0 0.0+0.1 0.0+ 0.0 0.400
Beverages 1.7+3.7° 4.2+46.7° 3.6+5.4% 7.0£16.1° 0.015
Seasoning 0.9£0.9° 1.0£1.0% L1=1.1%® 1.3+ 1.2° <0.001
Total sugars (g) 12.0+5.2¢ 27.543.8° 41.3+4.6° 69.4+22.2° <0.001

Energy distribution of sugars (%) 3.4+1.9¢ 6.842.4° 9.0+2.8" 13.7+ 5.7° <0.001

" Meantstandard deviation.
? Values with different alphabets in each row are significantly different among 4 groups according to sugars intake at a=0.05 by Duncan’s
multiple range test.
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Table 3. Nutrient density of the subjects according to sugars intake
Sugars intake
Variables p value
Quartile 1 Quartile 2 Quartile 3 Quartile 4

Energy (kcal) 1,500.04512.7992)  1,749.0+485.1° 1,945.7+453 .4° 2,141.5+506.8* <0.001
Carbohydrate (g/1,000 kcal) 146.6+23.3 144.6+20.6 147.0+19.4 146.2+19.7 0.497
Fat (g/1,000 kcal) 26.348.1° 27.7+7.4° 27.246.7% 28.9+7.6" <0.001
Protein (g/1,000 kcal) 43.3+8.7" 42,9477 41.7+7.4° 40.3+7.3¢ <0.001
Fiber (2/1,000 kcal) 10.4+2.8 10.5+2.8 10.6£2.9 10.7+3.0 0.532
Vitamin A (ug/1,000 kcal) 356.24210.5 371.54199.5 387.9+199.4 395.94207.3 0.065
Vitamin E (mg/1,000 kcal) 7.143.4° 7.543.1° 7.6+3.0° 7.943.1° 0.006
Vitamin B, (mg/1,000 keal) 0.7+0.2" 0.7+0.2" 0.7+0.2° 0.8+0.4° <0.001
Vitamin B, (mg/1,000 kcal) 0.5+0.2¢ 0.6+0.2° 0.7+0.2° 0.8+0.3 <0.001
Vitamin Bs (mg/1,000 keal) 1.3£0.4 1.2+0.4 1.2£0.4 1.2£0.4 0.353
Niacin (mg/1,000 kcal) 10.143.9 9.8+3.4 10.0£3.6 9.6+3.6 0.420
Folate (ug/1,000 kcal) 124.6+52.9 131.5+61.3 128.4+46.0 126.0+45.6 0.341
Vitamin C (mg/1,000 kcal) 34.4+17.2° 36.8+18.0™ 39.6+19.6® 41.8+22.4° <0.001
Ca (mg/1,000 kcal) 244.1+95.0° 284.5+104.8° 303.8£95.9° 328.5+118.3° <0.001
P (mg/1,000 keal) 551.5+116.9" 582.1£112.0° 581.9+102.2° 583.1£112.6° <0.001
Na (mg/1,000 keal) 2,585.3+842.7" 2,528.6+754.3" 2,409.0+£665.6° 2,306.1+687.5° <0.001
K (mg/1,000 keal) 1,295.0+391.4° 1,387.1+432.6° 1,369.7+349.3" 1,390.7+376.0% 0.005
Fe (mg/1,000 kcal) 7.3+1.7° 7.443 3 7.1£1.6% 6.9+1.9° 0.047
Zn (mg/1,000 kcal) 5.1£1.1° 5.0+1.0° 5.0+0.9° 4.7+1.0° <0.001

D Meantstandard deviation.

? Values with different alphabets in each row are significantly different among 4 groups according to sugars intake at a=0.05 by Duncan’s

multiple range test.
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Table 4. Odds ratios (ORs) and 95% confidence intervals (ClIs) of overweight and obesity according to total sugars intake

Sugars intake

Variables p for trend
Quartile 1 Quartile 2 Quartile 3 Quartile 4

Unadjusted prevalence 45(13.9) 35(10.8) 29(9.0) 40(12.4) 0.234

Model 1" 1.00 0.75(0.67~1.20) 0.61(0.37~1.00) 0.87(0.55~1.38) 0.489

Overweight =y el 22 1.00 0.750.47~121)  0.61(0.37~1.01) 0.88(0.56~1.39) 0.513
and obesity

Model 3” 1.00 0.72(0.45~1.16)  0.56(0.34~0.95) 0.78(0.47~1.31) 0.330

Model 4% 1.00 0.72(045~1.17)  0.58(0.35~0.99) 0.82(0.49~1.37) 0.461
Y Unadjusted.

? Adjusted for age.
3 Adjusted for age and energy intake.
9 Adjusted for age, energy intake, and carbohydrate intake.

T, AL, SR ol TR AFH Tl wet
W, Na, Fe, Zn®] FFEE7} rofahAl wsker, A%
HRE A E= g 2to]7t gigdth

eIVl ® F7keta e ool B AdH el o
Fe7F AAUA o5 BR AHEFE B AT-E0]
o] Fo]x] 3L gltk. Ko YS 5(2015)< 70149 2538t 5
A S O R 24413 3PS o] 83t TR AF
TS FHES w) S-S 53.1 g/day, oIS 57.6 g/day
oltia ittt 2001 ~2002 FUHFGFEA B S
o|-g3te] H7ket 6~114 25 Gi7 A Fe A
57.3 g/day, <14 54.1 g/dayol 12 (Chung CE 2007), X
oh #2<1 2008~20111d GG FZ2AL AR E 08351
ek 25 2GR A TS 613 gldayR ZolUA]
AF 2ol 13.9% FFol2kal HaEUtLee HS 5 2014). &
AT FIF *éﬂ% o I3HAY 38.8 g/day, 918HA 36.3 g/
day= b APAFE3 vlashd v FFolT ol gt
ztolo] 7H & ol Aol AHE-gE 2Fe] B e Ul
o[ uo] 2 o2 A7tE) 9o HAPATEL USDA
National Nutrient Database for Standard ReferenceS 7]¥-©.
2 3ta, oA A8 A F SR T ARE T8
A ALY BE A F el SR 5 dolE o]~
& 75T & TR A TS BAEY] Wi, 1 gA
go| & AFAAET =35 7Fs/do] Ut & AFelA=
USDA JoFAE 2grkS- 0]-83 B389 ou:], o]z 3t
olgulo] o] B AR ARIES] AF 4 E coverage= 86.7
%ol ATk 3 P AAES] AFA A 22 AL S37 5

#eorlo

o

[¢]

A ot

2 Aold) we} F9F A2 2] Aolr} Ve ASAE 1
Ao 5 glth =, 2 AFUAAE S SdAde] AFe
£ E5IAERA SAA olglelgan) 44 F9F 4

e
i

Aol &

& 7Ps4ol otk o FYRe) HAFS 3

gsta AEHA o7 Hrishy] faiA e el AE T 9
7 & diolguo] 2 F5o] WIEA] Mg s ofo} gt g
5—“}04 okt 549 tidAbd I AFEE v
3 AT7F A&EAH 072 o] Fojxfol & Flo|th.
B OS_?OM FF AT FNUA AT 83% F
= e UetllA SRS AH3 dF AHAFES
fFrEat] flsted B AFH7IeS AFsta Aok SEvet
S T TR AFE FouA AT 10~20%
2 Algreta, 2Fe] 22 9 7 Al ke e A
FAE FNUA FHZF 10%7F 94 =5 dgska st
(MOHW 2015). & AFthd7a=9] B¢ 7 AT
AFA7EE Bolve 52 oMIAAT, FEF AH = A
BT 5 472 13.7%=2 ¥4 & FFo|dth 53]
SEvEtellA] FERe AFAVES AFERE nfE o] A

a1, HZ AMARAZ| = Hrbde] HAHAE oluA HF9
10%4 5%Z @& Z& At AL uedd wj(WHO
2015) B AFE Hd5dhe oldolEe A&EAR AHH 3
7hel A 14F TS Adsle] G AR E WA st
E Y=ot dasitia Az

G Atk GEA e o] Fa 72 Fell gt
ZFE7 g, & AFudrEe] T A5 =l 7P

[e) [e}e] [
EL:‘_. }':'I]E_I_.\_ TTI_E C)E‘I'TE'II_— jl?:l_ %‘ﬁ" 2 71—“]:?’—'”_ .ﬁ_E

F ol 2SS A e ® 3 Ko YS 5(2015)% &
R A TFA P =01, FR, ALF IR
= 2 A7Aze) fAHA T

Sto] AL, g dUdS ndsl] 7 A3 =1,
TR A8l -5 AHE 5 7] wEel, ¢
o FF AFVF TR A3 ZA Vg em
TE2E 59| fAEFL AAF
AzTg A H7tEE 3



I~
N
o
X
Ho
oY
=)
e

2 Qe " el =k 53] 9] 9, vt
o] 7E-fre 8 59 &R ofdolEddA 7|7t
t}. Kang MH & Yoon KS(2009)& 258482 9 7}&
13X o
™o —

2R AdFHee 9 =24HE 2ABE ) 7S
o

L 8F2E B e ¥ 4Hsn Uk
3 %3

o)
b
oo
Jal

fr o Ho oot @ [ do > Hf ot dn

TS A FE HEET 214 Gl ok 44
olol glo} A HH7t LTEE A ERIAW, IR
UE ol FFF A6 Jojetdon, 55 Qarel 4
o= FYF A0 71 B 71el@ Aol qlr). 53]
R AF AR AR F FF D A EFe) SBF
oldlolge] B 4R A guEolof & Aot}
A, 7, AR, AR 53 2ol B o] e AF
o IR ololo] e, 53 HEhEl Polde) vy
gl 7] wlRel, Firel 41217k S7heka Alxje] o

F

th= 27} 9tiMann J %5 2007; Gibson S % 2016).
, Rennie KL & Livingstone BE(2007)& H7V3<] A ¢}
|2 Fae] dFdrel Feleh #Ade qlvta Hausks]
a1, 15 I0M(2002)A| A = o] 2] gt %3] FEs FelluA A
el 25%0l aldshe M7tz =A Axsta ok $-8
vete] TR AFATEAA FF AH Zl wet AH o
i JFAEE U AFES A9, 100 g o4 A
- AF7H(Chung HK 5 1995) 2 o|U=] A3 H]& 22% ©]7
9+ A% (Chung CE 2007)& 7L o]} AFH e} o
PG AV el =2 AR Y, G
H7F =S AAke] do] Yt Rusd bE 23E
ot 2SS e E 3 Ko YS 5(2015)2] Al
M= oA FHH]E 20% ©]/de] 1R AFH e 1 m)et
AR G A, ©eskE, 24, 245, HE A, By,
By, Co AFH7F frelatAl wskeh el A, ofd, Yol
AHe 297 AFHATAA FolstA 22 Ao w vehtA
T AF Al olE nFd e B

=
NS @, 2R gl =
H A

e
& o

o
ok

o mx o2 1o
@ Ao ol

oft

Al

1% obe}, el et s
AFae] L=t ] Aol dEF= =

ot Ahd S tide R I A4 4
s FAT ATelA G AT d
2 174, oI AAE o 7, ke ko] AA
AT Y] A7t folH o vhe W, 2h S AE
, AZ=RIE AFe] 437 2 2oz YelETtiSon HN
2009). ¥ Aol e FEF QT 2S5 A,
HIER E, B, By, C % Ca, P, K| Th3t 9 Fa9] 4371
frolehl =3d WA, Tl Na, Fe, Zn2 f-2sH 2k
o 2 dgdAe e o R WA, Fe, Zn] 47,

T

YEadE neste] A4 TF A3

Y
[l
N
rlo Kl
<
offt
il
1o
-z
2
i)

Py ©

>,

~

>,

(¢

x 3l
i

A

R L

el w$- F99

14
ol
o
B
o
o

oA oF GAEEHEEE

of gk A&7} o] Fojxjok & Zo|tt

ojdol= Bl tigh A5} ol mE AF Tl &1, o]
Al712] HIREE AdQ1 o] F7kA] 2| &E o] Hjko g Qg A4
S 2 7ol 7] Wil o]&9] 7/ A3t
kel RAE P ete A2 vl Fastth A|57HA] BMI
o} FF AFote] #HA S FrRE B AFES Fo B
Aoyt #FHAo] gle AeR Hudta dthLewis CI 5
1992; Gibson S 1993, 1996; Bolton-Smith CM & Woodward
T 1994; Anderson GH 1995; Mendez MA & 2004; Overby
NC -5 2004). & A7oIHE FTF AH &S AAF o3
o] MA 1P me} Fofgt HHAS HolA| ol MYPATE
3} FAFSFATE Bachmann CM 5(2006)2 Ui #] H& -2 o
e AT FanFer 23] vl ©d 4
FEot viniEske] BAYS FE AL ¢ oYtk B
th Mendez MA 5(2004)2 & A < vwtzte] Aol o
& B2 A7So] AAL ARE AHF B olvA] &H]d
oJgh 32 aeskA Eota vt el B AFelM =
ZAPREALS] FollUR] A S ARl Ao B S
AL, FAUA] RS 2AREA] 2e AT S 7 AL 9L
ot add® Eetal & ZAMEAES] TR A3 Pl
T JER B2 FFo] ofd 235 1T o, o]

of T

N

=
2 olRlo|Be| FUR U TS A5 o2 Bk, AU
A Y gest BAE WS FE 1ol viEg
o BARE AL dTE MEA Dastthn YZan

S7F $E Y= 3%
i JEE rketa, 1
o w2 JFUws} Hvkzele] BUAL Lopr a1
t} olo] g dRA G 2S84 120294 6389, o
A 6547) S o R AEEALS} 24417F Bl g

:
AARARAE AR T FIR AR S DES0n,

2

ox [
S

oft

o =t
m

W0

1o

EAPAS

e 2 owgeele] #eiAS sk Al date] 3
A2 9741901, AR AH S 1,834.0 keal/day©] Sl

e}

P 376 gday = FoUA AH ] 83% 5

9 FYR WAl N Ee AFPES SHF, I

I B AVER SEF ColTh FEH AF

of wte} A, Na, Fe, Znd JFL=7}t F-3HA @
A% 3R = fFog Aol 7t gl o

A7 2R W 25 2IF TS 3

o

3

N e | TR =TS

2 1o jo gy du
=
S
Xy



27(2): 176 ~184 (2017) 25 & A3} HRi= 183

Aol a3 Wl Fe, Zno AYU LT} 2+
AT u), FF 2 S8

2 S8R
HHAA ) o Fol Aok & el
REFERENCES

Anderson GH (1995) Sugars, sweetness, and food intake. Am
J Clin Nutr 62: 195S-2018S; discussion 201S-202S.

Bachman CM, Baranowski T, Nicklas TA (2006) Is there an
association between sweetened beverages and adiposity?
Nutr Rev 64: 153-174.

Bolton-Smith C, Woodward M (1994) Dietary composition and
fat to sugar ratios in relation to obesity. Int J Obes Relat
Metab Disord 18: 820-828.

CDC (Center for Disease Control & Prevention) (2007) Stan-
dard Growth Chart for Korean Children and Adolescents.
Center for Disease Control & Prevention, GA, USA.

Chung CE (2007) Dietary intakes and food sources of total
sugars from Korean National Health and Nutrition Exami-
nation Survey 2001-2002. Korean J Nutr 40(Suppl): 9-21.

Chung HK, Park SS, Chang MJ (1995) Sugar intake and die-
tary behavior of children with and without school lunch
program. Korean J Diet Cult 10: 107-117.

FAO/WHO (Food and Agriculture Organization/World Health
Organization) (1998) Carbohydrates in Human Nutrition.
FAO, Rome, Italy.

Gibson S (1993) Consumption and sources of sugars in the
diets of British schoolchildren: Are high-sugar diets nutri-
tionally inferior? J Hum Nutr Diet 6: 355-371.

Gibson S (1996) Are high-fat, high-sugar foods and diets con-
ducive to obesity? Int J Food Sci Nutr 47: 405-415.
Gibson S, Neate D (2007) Sugar intake, soft drink consumption
and body weight among British children: further analysis
of National Diet and Nutrition Survey data with adjust-
ment for under-reporting and physical activity. Int J Food

Sci Nutr 58: 445-460.

Gibson S, Francis L, Newens K, Livingstone B (2016) Asso-
ciations between free sugars and nutrient intakes among
children and adolescents in the UK. Br J Nutr 116: 1265-
1274.

IOM (Institute of Medicine, The National Academies) (2002)
Dietary Reference Intakes for Energy, Carbonydrate, Fiber,
Fat. Fatty Acids, Cholesterol, Protein and Amino Acids.
N.A. Press, Washington DC, USA.

Kang MH, Yoon KS (2009) Elementary school students’ amounts
of sugar, sodium, and fats exposure through intake of pro-
cessed food. J Korean Soc Food Sci Nutr 38: 52-61.

Kim MH, Bae YJ (2010) Evaluation of diet quality of chil-
dren and adolescents based on nutrient and food group
intake and diet quality index-international (DQI-I). Korean
J Community Nutrition 15: 1-14

Ko YS, Kim EM, Lee HS (2015) A study of dietary intake
of total sugars by elementary students in Jeju province. J
Nutr Health 48: 81-93.

Korean Society of Pediatrics (2007) Body Growth Standard
Value of Korean Pediatrics in 2007. Korean Society of Pe-
diatrics, Seoul, Korea

Lee HS, Kwon SO, Yon M, Kim D, Lee JY, Nam J, Park SJ,
Yeon JY, Lee SK, Lee HY, Kwon OS, Kim CI (2014)
Dietary total sugar intake of Koreans: Based on the Korea
National Health and Nutrition Examination Survey (KN-
HANES), 2008-2011. J Nutr Health 47: 268-276.

Lewis CJ, Park YK, Dexter PB, Yetley EA (1992) Nutrient
intakes and body weights of persons consuming high and
moderate levels of added sugars. ] Am Diet Assoc 92: 708-
713.

Ludwig DS, Peterson KE, Gortmaker SL (2001) Relation bet-
ween consumption of sugar-sweetened drinks and childhood
obesity: a prospective, observational analysis. Lancet 357:
505-508.

Mann J, Cummings JH, Englyst HN, Key T, Liu S, Riccardi
G, Summerbell C, Uauy R, van Dam RM, Venn B, Vorster
HH, Wiseman M (2007) FAO/WHo scientific update on
carbohydrate in human nutrition: conclusions. Eur J Clin
Nutr 61: S132-S137.

Mendez MA, Wynter S, Wilks R, Forrester T (2004) Under-
and overreporting of energy is related to obesity, lifestyle
factors and food group intakes in Jamaican adults. Public
Health Nutr 7: 9-19.

Millar L, Rowland B, Nichols M, Swinburn B, Bennett C,
Skouteris H, Allender S (2014) Relationship between raised
BMI and sugar sweetened beverage and high fat food con-
sumption among children. Obesity 22: E96-E103.

MOHW (Ministry of Health and Welfare) (2015) Dietary Re-
ference Intakes for Koreans. Ministry of Health and Welfare,
Seoul, Korea.

Overby NC, Lillegaard IT, Johansson L, Andersen LF (2004)

High intake of added sugar among Norwegian children and



184 A

adolescents. Public Health Nutr 7: 285-293.

Rennie KL, Livingstone BE (2007) Associations between dietary
added sugar intake and micronutrient intake: A systematic
review. British J Nutr 97: 832-841.

Son HN, Park MJ, Han JS (2009) A study on dietary habits
and food frequency of young children who like sweets. J
Korean Diet Assoc 15: 10-21.

Te Morenga L, Howatson AJ, Jones RM, Mann J (2014) Die-
tary sugars and cardiometabolic risk: Systematic review and
meta-analyses of randomized controlled trials of the effects
of blood pressure and lipids. Am J Clin Nutr 100: 65-79.

Te Morenga L, Mallard S, Mann J (2012) Dietary sugars and
body weight: Systematic review and meta-analyses of rando-
mized controlled trials and cohort studies. BMJ 346: €7492.

United States Department of Agriculture, Agricultural Research

Ho
&
=)
o

oA oF GAEEHEEE

Service (2015) USDA National Nutrient Database for Stan-
dard Reference (release 28). United States Department of
Agriculture, Washington DC, USA.

USDA/DHHS (U.S. Department of Agriculture/U.S. Department
of Health and Human Services) (2000) Nutrition and Your
Health: Dietary Guidelines for Americans. Home and Garden
Bulletin No.232. Government Printing Office, Washington
DC. USA.

WHO (World Health Organization) (2015) Guideline: Sugars
Intake for Adults and Children. WHO, Geneva, Switzerland.

Date Received Mar. 14, 2017
Date Revised  Mar. 22, 2017
Date Accepted Apr. 4, 2017



