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Survey of Daily Caffeine Intakes from Children’'s Beverage Consumption
and the Effectiveness of Nutrition Education
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Abstract

This study was conducted to identify daily caffeine intakes in beverages for elementary school children and
to evaluate its effectiveness after nutrition education. The caffeine contents of 140 commercial beverages were
analysed by high performance liquid chromatography-ultraviolet detector (HPLC-UV) and information about
their consumption were obtained by surveying 267 children. Researchers gave nutrition education to the children,
who were 6 to 11 years old and attended 9 classes of 3 elementary schools, by lecture, Powerpoint file and
moving picture. Their preference and intake amount on beverages were investigated by questionnaire before
and after nutrition education. The order on caffeine contents was coffee (33.8+2.4~49.1£5.6 mg/100 mL)>
coffee milk (10.6+3.3 mg/100 mL)> cola (6.0+2.4 mg/100 mL)> green - black - oolong tea drink (6.0+2.4 mg/100
mL)> chocolate milk and chocolate drink (1.6+0.7~1.7 mg/100 mL)> black ice tea mix (1.3£1.7 mg/100 mL).
The order on children’s preference was carbonated drink and fruit and vegetable drink (27%)> sports drink
(26%)> processed cocoa mix (7%)> milk (6%)> vitamin & functional drink (3%)> green tea drink (2%)> black
tea drink and coffee (1%). The average daily caffeine intakes except tea drink was 5.9+ 11.2 mg/person/day
(0.17£0.32 mg/kg bw/day), ranged from 0.0~80.5 mg/person/day for children. The sources of caffeine were
coffee 57% (3.4 mg/person/day), coffee milk 20% (1.2 mg/person/day), carbonated drink 15% (0.9 mg/person/
day), chocolate milk and chocolate drink 6% (0.4 mg/person/day), and vitamin & functional drink 2% (0.1 mg/
person/day). After nutrition education, the preference of carbonated drink, coffee, vitamin drinks & functional
drink was decreased significantly (p<0.05, p<0.05, p<0.01) and the intakes of carbonated drink, chocolate milk
& chocolate drink, and vitamin & functional drink were also decreased significantly (p<0.01, p<0.05, p<0.01).
This study has shown that nutrition education influences the preference and the intake behavior of caffeinated

beverages.
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‘ Recruiting of participation of the elementary school ‘

!
‘ investigating of the contents of caffeine on commercial beverages ‘
!
Dietary survey on beverage intakes
!
Nutrition education before summer vacation
Time Learners Objectives Activity
Lecture

9 class of 3 Elementary

40 min School in Seoul

reducing caffeine intakes
from beverages

with powerpoint file
and moving picture

|

‘ Dietary survey on beverage intakes after summer vacation ‘

|

‘ Evaluation of the effectiveness of the nutrition education by SPSS paired t-test

Fig. 1. Research model.
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Table 1. Characteristic of the participants N (%)
T Elementary School Total
ype A B C ota
Number of children 85 33 94 267
6~17 29 29 30 83(330)
second-year class
8~9
Age fourth-year class 28 32 35 95 (35.6)
10—l 28 27 29  84(314)
sixth—-year class
Gend Boy 50 43 49 142 (53.2)
ender Girl 3 45 45 125(46.8)
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A1k 2 7] 710 EFEF-L Wako(Osaka, Japan) A
F& AHEsilen, HPLCY ol 3 F&8& "mugse
HPLC$ Merck(Darmstadt, Germany) A3, acetic acid=
Wako(Osaka, Japan) A& AF&3F9th Nylon syringe
filter(13 mm 0.45 pm)E Whatman(Middlesex, UK), & A&
SPE-C18(500 mg/6 mL)& Waters(Milford, MA, USA) A|
F& AHEsHATH

217184 7He9l A4 2 A7 £418 918t Table 29
o] Waters®] 515 HPLC Pump, 717 plus Autosampler,
486 Tunable Absorbance DetectorE 143 HPLC System
2 AFEE Y B8 columne p-Bondapak C13(39><300
mm, Waters)E A3t oM, o] 54S vlgg: & oA
E2HS 20:69:19] vl&2 ZA5t 1.0 mL/mine] 52 &
Y EFF EAREAE 10 uL FHsIAL AE3FL 280
nm$Att.

9 L AP LA XA HFHL 7}

2 100 pg/mL stock solutionS THE ) o|%
o] 0.01~100 pg/mLA =2 BV} H ==
she] ZHAd8l9a, HPLC-UVE 48 Az :
1~100 pg/mL 9ol 4 0.999 o]de] g2 (k=
Bt 719 REFS ¢He B oﬂ 1.0 mg/kg =7} ¥
52 HUlste] Al@EAT 22 o R FA|stal HPLC-
UVE 8248 5, ¢4 A4 HFH02RE 4L 555

NZ2Z2 JFES 13 Age 47 851+3.6%9F 4.7+
1.8% At

A@E&EHE O A8EE EolA wdslste 1 F
1~10 mLE Wee7 E2 v &438 AATIE A o
loading 3} ©o]& 9] 15 mLZ #&3F < 045 ym
Nylon syringe filter2 o33} AF&3FATH16).
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Table 2. HPLC-UYV conditions used in the determination of
the caffeine

Instrument Waters 515 HPLC Pump, 717 plus Auto—
sampler, 486 Tunable Absorbance Detector

Column p-Bondapak Cig column (3.9 x300 mm)

Detector UV (A 280 nm)

Flow rate 1.0 mL/min

Injection volume 10 uL

Mobile phase Methanol : Acetic acid : Water (20:1:79)

ZF AP A 2 JGuso] e a3 Py} 711

A4&A. ol
_(|;>r

oflt
o
au)
o
dlo
il

N
2
e
Mo
rO
o
fot
o
B
32
o
o
)
19
T
lo i [
e
M 8
XN ord 2

of
—_

>

ez

ox

ol

2

°

[

o

s

M
Ao PN

>,
o A K

ol de [ oo lo o m wE

1 Of
H

o o
AN
o

BN
>
2
o
-

il
X

Ao AR aLE S A
¥ & =S sk

s} ol Mz we} HAF AL 3] AA L
ZALRA S o] &3 B AL A= AR AW, o)
A 9718 A2hes Sgon, wa oldelze] Tol
e £RO FHE setely] dAstd SR FRHE AN
£ 9Re FRE #AYR 24200 HAES
E AEEE Fotuy] 93
% 6709 HRFE WAL EE Folshtar, olegw
Folar, A E Fosgar, Aas sl &
o] Eoe RS Folsht
Wb % SRS Folshtar AN ol

7] 943 olol Fete B SRS FHE LERA}
gsta AEL AN G, 53 HT Likert scale
‘ ey, ol BmEo|ty, ‘Folst
LS Fohgithel wxt Moz 2t 1ol A 55 Heis)
o HA¢Ez B A

ofdolE9] Zzte] £1 HIATFS Fostr] fete] L+
ol 2 ¥ viA e ek Al FelF (150 mL)& 7IE
o2 3t OMY, @F5~63], @F3~43), @'F1~23],
©@2F0l 13, @' A8 AR gevhetes &0 HFH3F
£ 7153=5 atth

B ATty SAET MRS HS
74 FeEe A3E 07172 A= 0717; 7}41] 2l

=z =

;ﬂﬂ 0
4 Mo

ol

o

2L
!

I

~ mlm
0
Z

{ L
‘“3

b

i

o =2

—

= oo T ot

ofr
oL
N 2,

° A
Lol Rl

:L Mo XN, 2S¢ fo rulm



N
—
oo
oY,
oX
!
Ho
rlo
2
o)
=
i
i
of
2
2
X,

e Asratat
Aotns
JPFe Sxol UF A5H AR F 13 48
o, SEER 40-50% B AAsAT. AR 47
ZolA ek A% AA AL FAEAE AR L F

SEET CNEESEES
AR Fjuay, AAssle] oj el el
453 A9 ﬂ%v, A A AR,

P2 oo o2 Mt 3R
>
2

)
é
rO
o
it dz o
N
oo _1>~
2 O{N
u[i
X
o 2
:“‘.:
o
o)
29
2,
o
i)
>
2

l‘-?~
>
ox
]
2 4
R
o
12
2
[o
o
=y

o
%
Rl

o ¥
do I
1
o
£ 1

R\

oX x Ot off

ot
il

drgd,
o

}O‘l

i

g

i
Mo
N
>,
M

L3R g
2 o
T E

E
12
Ol
o
N
Lo o
o g
n &
El
Ho
2
_Y:l‘
m
(o}
£ ow
>

flo & HT o2
o,
=t
o
—\|U—‘ ‘:I[
o & g
e |0p!
oo v
Tegs
el e
2o g
o 32 .
il fo O
o ) i
R
o G ™ 5
i 2o
3L
b :? £, T
b
o ;ﬁi 121
4

Lo
o
b o Ml 3L ok

¥
o,
O
i
j}ll{
oft
rlo
(0
i
N
>
o of o=
o2 «
ol El o
fo 25
ﬁ —
o
fol 3
M ooX do d
1
2og
N

(
-
2L

=
N 25T 98F F 267H S WFoZ A & AT
o Fofgh ojdole Table 13 2ol 6~741(281d)7} 887
(33.0%), 8~9A1(43hd) 7} 9578 (35.6%) H 10~1141(63d)
7} 84%8 (31.4%) 0] o1, oF5 2] A2 Fof 1427 (53.2%),
ofo} 1257 (46.8%) 0.2 A B A Bld BEXE B

= Fig.
29} Zo] B F(27%), A 2 (21%), o]l&Ls
(26%), 2F3H 25 (7%), —,—,—X]]E—(G(y HEY 2 75487

(1‘%) A9 (1%)] A1 A
29 $AERE AT

21 g 9 §8e —f_F*i—E E% 2kt

B(2%), 321
3]

==9 FtHol et

Alg fEE e 59 7H e SH
Table 37} o] &89 ZFol wet g to)7F &oktl.
+E5E 79 Ho ke Hee AF(338+£24~49.1+

m&
AN}
rr

Vitamin &
Functional
Drink 3%

Green Tea N
Drink 2% Cocoa Mix

Black Tea Coffee
Drink 1%

Milk
7% Carbonated drink

Sports Drink
26%

Fig. 2. Distribution of children’s preferable beverages.

56 mg/100 mL), A3$/(10.6+3.3 mg/100 mL), &
(6.0+£2.4 mg/100 mL), =3}, &=}, B -F2HHF A=A}
(23+1.9~41+06 mg/100 mL), ZFA+F 2 516+
0.7~1.7 mg/100 mL), T2+ 18 FE2+1.3+1.7 mg/
100 mlL) €AMZ2 E=3oh
29 71819 FFYL AFZA Coffea arabicad] A=
—rFﬂ FZ5 Y, T3 tea)= Thea sinensis®] YO 2 THE9]
AW FH S} 2F 8BS Theobroma cacao®l A ZFE vl
S0 A 1, Fd+= Cola acuminate® E9 (nut)ol A F&3
g7 ¢EA o
ZAH A FEAA A F JAEHEAI S} 2AA Y=
T EYHUE Aeto FFS AT A7, J=HEA T
= 37.3~60.6 mg/100 mLZ 7}# Q1 &aFo] 713 @gkom,
ZAA I e 2.7~40.0 mg/100 mLE2 # 3] g ol wpe} o
sttt F2 W FUE AujE = ddFA = 209~
55.0 mg/100 mL&] 7t )1o] AR T AT} =&
glo] stFHoAE 7 T AFFHFE 45~14.0 mg/100
mL, Z2Z3$F+ 06~25 mg/100 mLe] 7} Qle] HAEE
Atk FA - AEF S5 FHEle] AEHA FRor, g
SR T Fghol 29~85 mg/100 mL, 1 ¢ B8 BlE}
UEE, 7Is85E ¥ 22HEE 44 1Y AFel 96,
34, 56, 1.7 mg/100 mL<] 7} Q1 &8 Jepd ATt $3H
59 7 AstEFe T AHeH AAFAF 1.9~3.7 mg/100 mL,
Lr_;(].“s]—O oﬂ)\]-;q. 06~7.3 mg/lOO mL _?_ ;q.d-o oﬂ}\}x].
37~4.6 mg/100 mLo] o™, A F=2} 28% Erofl A
7He Qo] AEEH AT 1@ FEA1 %‘—'}JC’ 0}01’“El7<ﬂ
5 2 *‘““”EHE zZAste S 4% 29 7 &
~2.8 mg/100 mLe]Aom, 3o} Rxte] 7w <l
2 0.5~2.0 mg/100 mLo] At}
Lee 5(4)< 71991 ko] A1~ E AT 652 mg/100
mL, #A%$-Fol 150 mg/100 mL, Z2F3$Fol 2.8 mg/100
mL, Z&te] 12.9~13.7 mg/100 mLe] A th= 2319} Yoon¥}
Kwon(18)e] 7AA 2] 4% 170l 78.3~141.4 mg, 713
gl A~ 53.3~704 mg, V2HE AT 540~71.1 mg, F& 174
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Table 3. Content of caffeine in various beverages
) Number Content (mg/100 mL) Total content (mg/container)
Type Group Commodity of
sample Range Mean+=SD Range Mean+=SD
Liquid coffee 16 20.9~55.0 38.7+£9.04 41.9~100.8 742+194
Coffee Instant coffee 5 37.3~60.6 49.1+5.6 37.3~60.6 49.1+5.6
Formulated coffee 5} 2.7~40.0 33.8+24 2.7~40.0 33.8+24
Milk  Processed milk Coffee milk . 7 45~14.0 10.6+3.3 14.0~39.1 272183
Chocolate milk 7 06~2.5 1.6+0.7 1.00~5.3 33*14
Fruit and vegetable drink 21 NDV ND ND ND
Carbonated Cola 5 29~85 6.0+2.4 55~21.2 14.8+6.7
drink Others 16 ND, 96(1)” ND, 96(1) ND,242(1) ND, 242 (1)
Soft Sports drink 4 ND ND ND ND
arik Vitamin drink 4 3400 2400 2400 3400
Hed ik Functional drink 1 560 560 1381 1381
Childrens’ drink 12 ND ND ND ND
Chocolate drink 1 1.7 1.7 2.9 2.9
Black tea drink 7 1.9~37 2.8+0.7 49~179 9.0+£4.6
Tea drink Green tea dn'r}k 13 06~73 23+1.9 1.5~24.8 6.7+6.2
Oolong tea drink 2 3.7(1), 46 (1) 41+06 65(1), 155(1) 11.0+6.3
Tea Others 6 ND ND ND ND
Solid extracted tea Black ice tea mix ‘ 3 1.4~28 1.3£1.7 1.3~2.8 3.2+4.7
Processed cocoa mix 2 0.5(1), 2.0 (1) 0.8+1.0 1.0 (1), 4.0 (D) 1.6+20
PND=not detected. The number of sample which were detected.
A4 10.3~250 mge] 7} HEFH g 235 Ye ZRFEE, HEY 2 7|5 85 B d9E 2 A
Wtk 18y Yoon¥ Kwon(18)0] Bard 2 23 1 H odo]E59 7Hud AAFS Fetst A3 Table 49
A 9.0~29.2 mg, A 55 1A 124~175 mg, 2.
oAt 19 ol A 22.8 mge] 7H] FFHRG= T v 7HARl S AT AFsHE wE S22 A tFE Ay
AT YA AHA FE202D) AH F H W w2 5 wollA
g W= FDACNAM = Fd550d e 7Hed el o g AIZE e T AR Wl HojA] ol o] 2Th(22). 44 A
3ty FAEE IR = 2o} 0.2% EE 68 mg/12 ounces F o] 500 o]3te] A& M T FFAAEA L AR
olalel A% AT AN vl Aew(19), A A A, BFA, Gt o) Bl o] FASE, 27 ) 2A
FHFoll dist BAFL A AAZHoZ HEsA FAg=E o W7l dojdth. 1 FollA He 7t el gt 7
= gt} 7 Wz A Whgste 7o R ®olm(23), FYAHF Al
ol¢} 7 74N A<l & oo thRrEo] AT ol Tk = AAdAY, &, B 55 fsA fo 3 d7d
aEo] Adtke o] mH Aotk ae 99 ARz 3] A5 7HEI1 e Al AEL 80 mL/kg/hrol ™ ¥EZF7)=
Hol 79 o9l Ze}, Ao 22 oF W Sy = of 5~6A|3to]aL, tASE=TF =) Al Aoke] g Wizt
2} E2- 223G A3t vE 2 )5S s 5 ook 4Y o] th(24,25). 19} FA #7Fo] FhHI1e BA WA &
& erol Zhucle] gl ok et 49l ® ojgdels  FH FF o EAE 2AdTE Havk glo] et
o] Flulole] Hiat 24 glo] B AF Loz ozd o7 A&z 0w AFEe 7HH =EE B9, A W HsiA
= g HA57 2w sluele] Ralgoe] o HT) 1 o EdEE 2t AR - I TS S F USS
o ARPNM oG £ HAFE 2Aee Ade  ATRTIO.
o] )& =TS wlolar We Aol glom, Fhueln Fhuel FFuF AA A ojdelE tidez & dezAtd wet
sgozo Uk 4e AH A BOZ olzlo]So] LnlE +89 H4FAF Z AlFd F5H1 de =59 A T
ems MUSEE Solor T oo G9 B2 A4 oldoSe] £RE £ 739 AA TS
2FE3E Ao, 6~TA1Y A"l 52 0.0~67.5 mg/person/
SEE St Fhel =& day(H 7 59+133 mg/person/day), 8~941= 0.0~22.0
AEZALE AAE JdEa=7F =AY 719 Qo] &/ mg/person/day (B 4.2+56 mg/person/day) 18] 10~
o] P& &89l BISE olegy, AT AYIFSE, 114+ 0.0~80.5 mg/person/day(H+ 7.9+13.1 mg/per-
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Table 4. Daily caffeine intakes of children from various beverages based on survey

Body Daily caffeine intake
weight (kg) (mg/person/day) (mg/kg bw/day) 9% ADI
Mean+=SD Range Mean+SD Range Mean +=SD
6~7 28.0+14.1 0.0~67.5 59+13.3 0.0~2.41 0.21+0.48 8.4
second-year class
Age 8~9 31.8+54 0.0~22.0 42+56 0.0~0.69 0.13£0.18 5.2
fourth-year class
_10~11 434498 00~805  79+13.1 0.0~185 0.18+0.30 72
sixth-year class
Gender Boy 357114 0.0~80.5 6.9+12.8 0.0~2.25 0.19+0.36 7.6
Girl 33.3+129 0.0~67.5 4.8+9.0 0.0~2.00 0.14+0.27 5.6
Total 345+12.1 0.0~80.5 59+11.2 0.0~2.31 0.17+0.32 6.8

YAcceptable Daily Intake (AID) for children: <2.5 mg/kg weight/day. KFDA Guideline daily amounts. 2007.

son/day)°] lth. wekA Lee S(4)0] ojdo|&9] 3%
100 mg/day 9] 7FHAS AAH3 T3 F4H3 AR t=
o o))

AEZAL Al OIS ool 5y FH AFoZ 99 A
H 7Rl AFHAHS S A 6~7A1Y ofHolEL 0~
2.41 mg/kg bw/day (B 0.21+£0.48 mg/kg bw/day), 8~9
M= 0~0.69 mg/kg bw/day(H 0.13£0.18 mg/kg bw/
day) 18] 10~1141+= 0~1.85 mg/kg bw/day (B 0.18
+0.30 mg/kg bw/day)°] At} o] A oA 6~TA o€ o]
59 7heE0 A =] 8~94 & 9~ 104 OJF/"O]EU} =A
Uetd AS B o, dFo] ¥ odolEY AF HdFHEFS
ZALE ole AEZAIRTE & ZAPTH Y Bbo] I
Q3ttha AZbgk 3k d#o] Fold S E 7|9 A
o] FolAE AL &= F7h At FUHE Q1 A9
21F AH ol %01‘4'7] o), gAY A AAY F
ZHRISE5E AHSH He 717 7] o s A
Zkgthet,

Barone¥} Roberts(22)= 6~7A4 o]& o] H<$ 1.7 mg/
kg/day 2. &, Nawrot 5(26)& o]#o]o] A% 7} HHF
S 3% AF F 25 mg ©)FE A s of sttkm P
vl ok oA o) (5~1241)7F 95 mg(3 mg/kg/day) ] 7+
S AHE AF EMET Sk, o]&9 4% 210 mg3
mg/kg/day)l A FLg S-S Yepdnt st =3 7)o
Q1 100 mgoll Al ¥ Fo & FdstH, 71 oA A5
< A=Y F- 71HQe] TEE dY 375 mgl 2
a4 Aok =S At FRAME FHEd AHFS AF
W2 4~6419 A% 45 mg/day, 7~9419 A 625 mg/
day, 10~1241¢] 7-- 85 mg/day °|st2 AT A& A4

o ol
AV

ot

S} o] ojglolFo] o R FAY

£ 154% F AR HAS BershE A 47}
43s we Aoz FEud

48 $EE F AN HAFS SVRA, PH 00~

80.5 mg/person/day (B 6
2.25 mg/kg bw/day(H T 0
0.0~67.5 mg/person/day (3
0~2.0 mg/kg bw/day(HT

37 oldel 59l A9 4

kot

o] s EdE AN A ofdelE9] AE A9
& FRE T BT A AFHAFS 5.9+111.2 mg/per-
son/day ${th. V=2 1~5419F 6~94] oj=delE9] 7|3, &

AThE Ba(28)7F AR
5 ol

Valek 5(30)¢] 2
(50%), AFH3B7%), ==
Frary 5(31)¢] o]go]

S

R =

+12.8 mg/person/day) - 0~
.19+0.36 mg/kg bw/day), &=}
4.8+9.0 mg/person/day) -
0.14+0.27 mg/kg bw/day)=
F#@o] A} ool &l Hlg) =

o) A GAT 3
golArt gl
27} 71919

21(13%)¢] H]
S9 HArdSe] Yo

AH F83 g2olPutE HyglE &

A% ojeolge

[e)
+5d

(H 1.2 mg/person/day)

son/day), =

Bale g

, Rl Hwm

aou s1o], 731l B HAkgo] $-2]
9 4G Al A9 =7 2

ol 71eh Aslele] L3 WHF,

B3 Ha 7HEQ Aol 14 2 22 mg/day
o, Aycte A5 &
mg/day2tal Knight 5(29)0] ®.11

OEE_

, ol ZAL
Fig. 33 Zo] 4 790 AHAZF2 &4
A3 57%(F T 3.4 mg/person/day), 71355 20%
15%(F 4 0.9 mg/per-
SHr2 8 6%(H T 0.4 mg/person/day), Hl

JFS B

Skl 1\3}(27)

£
25 mg/kg Weight/day(27)°ﬂ HI3) 52~87% 2 2 FF
e SR, AR A AT BE 10~ 1149 A4
@A g2 JHWe = 1.85 me/kg weight/day7tA] 717

1201 =1l 7]‘5*3 <3 2%((HE T 0.1 mg/person/day)2] Hl&-©]
Atk o] AL FAbe] FAG Hu ofdolE9] SR
A o] Q= His) doiF oz vy dj7o 2 Azem,
ARZAL] 93 oj¥o]E9] AT HIETr EdSdT
ETetal 7)) A A AT HEo] & AL TE
=50 "3 7199 FHr HlEo] &7 HEoZ A3t
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Fig. 3. Percentage of various beverages in daily caffeine
intakes.
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A ZFHe] FBAF0)7F 029924 IS o,
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o529 7171 A AeS & & AT
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T & 3fojok & Aot} o|¢t A FH| el e &HtE
A4S &) AU ES YA e TR P JUu-So]
2ot AAolth

FAus STt

AE A -F IR S5 HAsE 9 AFEF HIE §
AAzE 3t JSns a5 Lol A= Table 5, 62
2

279 A5% W3l Table 5914 2 £ X0l 719
FeoE BE S AR 1§ Fo AEETt AR
o, 53] g8, AY, HER 2 7S5 uS
ART w8 T A3Tr) EAZFOZ §935H) 745t
W& ARG 2 Fo < HHAE FolaA} she ddn
9o a7t e

dZogo Y3t HasEs ws A 325004 s
3.07(t=2.080) % FoFo g2 7239 tHp<0.05). dHE=
AHEW 6~7A odolE] A K H 29694 wS
T 263(t=1.983) 2.2 frojHoz FAFH 2 (p<0.05),
8~94] 2 10~11A4] oJ&o]EL wS Fo| A5 w7} 7H4s)
Hot FoA2l Aol= Atk AEE AuEd G o
ol WS A 33990 AH W F 316(t=2.084)% FJHoZ
73t 0.1 (p<0.05), A} ojHolE WS Fo HETE=
st oy fo] ARl zole fldTh

A gt AETE ws A 250904 s I 2
(t=2.174)2 F98o2 439 oH(p<0.05), A=
AEE AMEd ws F ATEE Aoy f9 3
2ol gt

HE 2 7545 dig AEEE 1S A 330004
3.04(t=3.002) % folFo g 7239 (p<0.01), dHFHF=E
AR EA 6~T7A oJdolEY AS wF H 327A nS
F 283(t=2360) 2.2 frojH oz FAFA S (p<0.05),
8~9A R 10~11A4] o] EL u§ F A3 Ee 742
o} f-o17 9 2ol fidth AEE AuRd Jda 9 o
Apoldo] BE wg Fo] Az wrt 748t = @At o
dolo AF5 w7}t WS Aol 330004 306(t=2.137) & #-9
o7 7AYo M (p<0.05), A AJHolY] MFZEE W
S Aol 3320014 3.03(t=2.130) . & FolHo g st
(p<0.05).
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Table 5. Comparison of beverage preference before and after treatment (5 point scale)
R N Before After Paired
everage Mean+SD Mean +SD t value
6~7 9 2.96+1.08 263+1.08 1.983°
Age 8~9 9% 331+1.04 3.19+0.95 0.851
_ 10~11 883 348+0.83 3.40+0.75 0.662
Carbonated drink Cender Boy 145 339+1.07 316+1.06 2.084°
Girl 128 3.09+0.91 2.98+0.90 0.679
Total 273 325+ 1.01 3.07+0.99 2.084"
6~7 89 2.03+1.36 174+1.11 1.59
Age 8~9 9% 250+1.29 222+1.11 1.874
10~11 88 2.97+1.07 2.92+1.06 0.271
Coffee L 4
Gender Boy 145 241+1.33 2.28+1.20 1.739
Girl 128 259+1.26 230+1.18 1.321
Total 273 250+1.30 229+1.19 2.174°
6~7 89 222+1.36 191+1.12 1.815
Age 8~9 9% 2.49+127 2.44+1.20 0.246
. 10~11 33 3.14+1.05 293+1.10 1.131
Coffee milk Cender Boy 145 263+1.32 2444126 1789
ende Girl 128 259+1.26 241+1.17 0.689
Total 273 261+1.29 243+1.21 1.821
6~7 89 343+1.34 325+1.14 1.024
Age 8~9 9% 353+0.97 3.32+1.02 1.500
Chocolate milk 10~11 83 358+0.97 3.49+0.98 0.623
& chocolate drink Gend Boy 145 359+1.16 342+1.07 1.334
ender Girl 128 343+1.03 327+1.03 1.242
Total 273 351+1.10 3.35+1.05 1.822
6~7 9 3.27+1.30 2.83+1.35 2.360"
Age 8~9 9% 3.33+0.94 3.14+1.03 1.683
Vitamin drink & 10~11 83 3.32+1.06 316+ 1.11 1.050
Functional drink Gend Boy 145 3.30+1.14 3.06+1.21 2137
ender Girl 128 3.32+1.06 3.03+1.14 2.130"
Total 273 3.30+1.10 304+1.17 3.002™
Y5 point scale (1-very like/5-very dislike). “p<0.05, “p<0.01.
E AN EAALE AAEe A E Ayl= Table 63 2 fFold o2 A (p<0.05), 8~94] ojHo|EL WS
A FHEAE SR E 53 7 €Y FAHTFLE 1S Tl AH o] gAFHoY 19482 Aole glRer 10

5.9 mg/person/day(0.17 mg/kg bw/day)ol| 4] 1=
mg/person/day(0.16 mg/kg bw/day) & Th ZHAste S

S HAou FAQI Aol Atk A E ALE 7
o8 BF WS ARG 08 So] HFHo] HAEe
U, dYdug A3 59 e AAE HEE Aun,
S e, 2FATHSE, vER 2 VSASENA 1S
ol 7151214 FH Fol %74114 o2 FoatA FaEAT =
WG HEG 25 Fol] AA AW A FHeQd A FH ZFol
aste] gl wE 7HEQl Al g 2Fae] Al
e &947t UrE‘rkM

a0}
r
oo
f
e
ol
r°“

FHHQl AHES ws A 0.88+1.04
mg/person/day ] /\1 oS & 0.65+0.95 mg/person/day
(t=2.736)2 FoZH o2 7439t (p<0.01). AFHEE A
R 6~74 oJHolE9 A uS¥ A 0.96+1.24 mg/per-
son/day°ll A 1% ¥ 0.63+0.98 mg/person/day(t=1.979) 2

~114 oj¥olEL w8 A 0.97+0.82 mg/person/day ol A
S F 065+0.94 mg/person/day(t=2522)2 €Al g2
E3 7l HFHFo] fodez FAIATH(p<0.05). A
Hol Mg 749l AT v Fs A dAoldols
& w8 A 1.07+£1.17 mg/person/dayoll A L& F 0.69+
1.01 mg/person/day(t=3521)2.8 oo 2 FAsIHCe
Hp<0.001), ARt bl 52 wS & HHF Hae ey
S F9AQ Aol= AN Valek 5(30)% Frary 5

o] By E ojdo] B AHAdo] 719 Q1E AFH S H

Ir
(&)
=

= Fad]lo] gitsiehe HolAM ddus Fol Ttk
o Aax g HdHF] FoHos gad AL it

i 8,

Aol thg HATE B8 o) 235
o) 7Ql Aol YT ol AL MEEA &
A QAN 2Fol 1578 e A5z GARY
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Table 6. Comparison of caffeine intakes from various beverages before and after treatment
Beverage N Before After paired
& Mean+SD (mg/person/day) Mean+SD (mg/person/day) t value
6~7 83 0.96+1.24 0.63+0.98 1.979°
Age 8~9 9% 0.75+1.01 0.68+0.96 0.493
_ 10~11 84 0.97+0.82 0.65+0.94 2.522"
Carbonated drink Cend Boy 142 1.07+1.17 0.69+1.01 3521
eneer Girl 125 0.68+0.83 0.61+0.89 0.050
Total 267 0.88+1.04 0.65+0.95 2.736™
6~7 88 3.21+10.94 2.34+7.69 0.569
Age 8~9 9% 215+395 3.24+9.00 -1.149
10~11 84 5.06+10.37 5.34+11.34 -0.164
Coffee Gend Boy 142 3.82+9.76 4.00+9.79 -0.340
enaer - Girl 125 295+7.88 319+9.16 ~0.772
Total 267 341+892 362+9.49 ~0.272
6~7 88 1.14+258 0.93+2.20 0511
Age 8~9 9% 0.90+2.13 0.86+1.81 0.116
. 10~11 84 1.49+2.77 1.40+2.97 0.308
Coffee milk Gender | BOY 142 150+3.13 1214250 1.067
ende Girl 125 0.78+1.38 0.89+2.21 -0.868
Total 267 1.16+2.50 1.062.37 0.479
6~7 88 0.44+0.61 0.28+0.39 2.016"
Age 8~9 9% 0.32+0.48 0.27+0.39 0.737
Chocolate milk 10~11 84 0.31+0.37 0.26+0.37 0.973
& chocolate drink Boy 142 0.40+0.52 0.28+0.39 2.138"
Cnaer Girl 125 0.31+0.47 0.26+0.37 0.860
Total 267 0.36+0.50 0.27+0.38 2.217°
6~7 88 0.17+0.23 0.07+0.11 3528
Age 8~9 9% 0.99+0.17 0.08+0.14 0.507
Vitamin drink & 10~11 84 0.11+0.18 0.09+0.13 1172
functional drink Gend Boy 142 0.14%+0.21 0.094£0.13 2.907
eneer Girl 125 0.11+0.18 0.07+0.12 1471
Total 267 0.13+0.20 0.08+0.13 3171
6~7 88 59+13.3 43+89 0.931
Age 8~9 9% 42+56 51+106 -0.859
10~11 84 79+13.1 77+145 0.134
Total Gend Boy 142 69+12.8 63+115 1.006
enaer Girl 125 48+90 50+11.7 -0.730
Total 267 59+11.2 57+116 0.272
“p<0.05, “p<0.01, “*p<0.001.
T 2 7 AT HEAT | xfo]2 Fx] B3 Aow AP oG (p<0.05), Aol &2 nE & A FH Fol
R i Hastdou Fo49 el gt
B A= 74 AHHFL w8 A 036+ HEY 2 V)5 ASEE B3 7 HAFe v A

0.50 mg/person/dayllA] 5 F 0.27+0.38 mg/person/
day(t=2217)2 fro]&oz 74sAthp<0.05). dHE=Z
AHREHE 6~7A4 oJHolEY A WS A 044+0.61 mg/
person/dayoll 4] ¥ 3 0.28+0.39 mg/person/day(t=2.016)
2 fF9FHo 2 7Aasd o (p<0.05), 8~9 E 10~114] o]

o5 W& Foll FHFo] FAsIAO Y FY93 Q1 Ao

A

< ST A W2 7l AH T ws S ARy
FAo] ol 5L S A 0.40+0.52 mg/person/dayoll A nL
4 % 0.28+0.39 mg/person/day(t=2.138)2.2 Fo|Fo g

0.13£0.20 mg/person/day°ll Al 121 % 0.08+0.13 mg/per-
son/day(t=3.17)2 FJAo 2 7+A3FHp<0.01). 9
HE AuRY 6~74 o]delE9] ¢ us A 0.17+0.23
mg/person/dayoll 4] S F 0.07+£0.11 mg/person/day
(t=3528)2 FHo 2 7+43H o H(p<0.001), 8~9 2 1
0~114 oJAel &2 u& Fof dH o] FAsA o {9
ZQl Aole gldh A wE 713 Q) A HF HstES
AR Galo]Ho)l 5L Z 0.14+0.21 mg/person/
dayollAq 8 % 0.09+0.13 mg/person/day(t=2.907) 2.2

TS
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