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Studies on the contents of Caffeine in distribution Processed foods

Food & Drug Analysis Division

Mi-Oak Lee - Young-Sook Lee

Abstract

In order to study the quantitative analysis of caffeine, 200 kinds of processed foods(home
production 150 kinds, imports 50 kinds) were selected. The contents of Caffeine were
analyzed by HPLC(high performance liquid chromatography). The results are as follows.

1. Recovery rates obtained with this method for dicaffeined coffee, cider, ice cream, milk,
persimon leaves tea were 99.0%, 99.5%, 98.3%, 99.0%, and99.5%, Caffeine respectively.

2. At korean products 150 kinds with this method, the range of caffeine contents extracted
from coffee(roasted beans 40.41~80.03mg/100m{, decaffeined 4.85mg/100m¢, mixture 33.36~
90.59mg/100m¢, ice coffee mixture 105.32mg/100ml, instant powder 68.19~79.95mg/100ml,
drink canned 29.87~68.89mg/100m{, vending instant strong 127.46~129.99mg/100m¢, vending
instant mild 103.51 ~120.64mg/100m¢), green tea (leaves dried 9.39~30.26mg/100m{, powder
11.51mg/100m¢, bottled 5.91~14.65mg/100m¢, canned 5.97~12.92mg/100m{, tea bag 15.92~
29.75mg/100m¢, mixture 2.84~18.48mg/100ml), oolong tea(drink canned 13.99mg/100ml),
beverages (cola type 11.73~12.67mg/100ml), ice cream (0~28.49mg/100ml), milk (0~16.27
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mg/100m?), commerical confectionery(0~90.37mg/100ml) were respectively.

3. At imports 50 kinds with this method, the range of caffeine contents extracted from
coffee(roasted beans 66.19mg/100m¢, mixture 56.76~98.08mg/100ml, instant powder 80.36mg
/100m¢, drink bottled 36.22mg/100ml), green tea(leaves dried 39.16mg/100ml, mixture 15.86mg
/100ml), oolong tea(leaves dried 14.63~41.80mg/100m), black tea(leaves dried 10.13~28.57
mg/100ml, tea bag 36.15~75.83mg/100ml) beverages(cola type 10.78mg/100ml, mixed black
tea 26.75~38.94mg/100ml), ice cream 8.05mg/100ml, commerical confectionery(5.63~135.95mg

/100ml) were respectively.

4. In 100C for five minutes the contents of Caffeine extracted from Coffee, roasted
beans(tea bag) green tea(dried leaves), Oolong Tea(dried leaves), Black Tea(dried leaves),
Black Tea(tea bag) 99.4%, 95.2%, 95.8%, 95.2%, 97.5% were respectively.

5. At 20minutes 60~70C compared with 100C, the contents of Caffeine extracted from
Coffee, roasted beans(tea bag), green tea(dried leaves), Oolong Tea(dried leaves), Black
Tea(dried leaves), Black Tea(tea bag) 81.8%, 85.5%, 58.1%, 54.4%, 84.8% were respectively.

Keywords : Caffeine, high performance liquid chromatography, korean products, imports
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Table 1. Foods collected from 8 provinces for analysis—Korean products

HNEZ
(HER

ME‘&
=Hd=
(=7

Al %_I?roﬂ

(=)

X = el
(Type)

No.of
samples

Ch=

(tea
products)
=714

EES
(soaked tea)

é.:i}(Green Tea)

leaves dried

powdered

tea bag

drink, bottled

drink, caned

i}(Oolong Tea)

drink, caned

o=

Duch’ung(Tea bag)

Persimmon leaf(Tea bag)

Dunggulle(Tea bag)

3:_?}?] ]}-
(mixture soaked tea)

mixture of green tea
and roasted brown rice

QO [ = | b | [ = [ QO | = [

jasmine(Tea bag)

herb tonic(Tea bag)

FEA
(extracted tea)

A FZAF
(solid extracted tea)

herb black tea(3]B. &2}

Plum Tea(Zt%uj 22}

peach blacktea(E-5 o=}

arrowroot tea(¢}o]2~%1xh

cherryblacktea(H| 2] 3-%})

lemon blacktea(Z] ==}

ginger blacktea(* 73-&2h)

chinese quince
black tea(=.¥}&-2}

el el L el e L N e N e e

ssanghwa tea(?§3}2})

gungchung tea(z-% 2}

Oﬂ /\]-1 = x]-

(liquid extracted tea)

lipton lemon tea

citron tea(-AF<p)

LlES2

HEH

CREy
(powdered tea)

pineneedles tea(< S =)

job’s tears tea(S-5-2F)

greentea lemonaid(# 5 %h

715 (coffee)

EXOEZE
(roasted beans)

extracted coffee maker
(A Z43) )

N[ === ===

tea bag

27719

(instant powder)

mixture

mixture(ice coffee)

dicaffeinated

instant powder

3 A 3 (drink)

drink,canned

AN A

strong tea coffee

(vending instant)

mild coffee

A NN~ |—|O|N
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Table 1. Foods collected from 8 provinces for analysis—Korean products
AET AMES AERY M Z el No. of
(HE2F) (B2F) (22F) (Type) samples
SRS P - AESER 5 fruits beverage 4
(beverage) (fruits - vegetable beverage)| (fruits beverage)

=227 SRS 2k eSS e+ 5 (cola) 6

(carbonated drink) (carbonated drink) EF2FS-F (non cola) 3

71El2-F (othersdrink) | £33 S (mixed drink) | £33 S (mixed drink) 6

Wl ~HE S5 2

AqUA &= 1

0l0|~3E | o]~z HF ofo]2~= H(Ice cream) |Ice cream, 12% milk fat| 1

HZ5 (Ice cream) Ice cream,8% milk fat 1

(icecream ofo] 2~ H(Tce milk) | Ice milk 1

products) Ice milk,coffee 2

=187 AFHl| E (sherbet) sherbet,coffee 3

sherbet,chocolate 2

W 3} (frozensweets) frozen sweets,coffee 5

frozen sweets 3

HUDNESS W5 (bread) A 0] = F-(cake) cake,coffee 1

(confection) | 73}-F(dryconfectionery) | B]2x7l F(biscuit) biscuit,chocolate 1

=191 biscuit,coffee 1

7|k 7+ (others) popcorn,coffee 1

A7 718 coffee 1

70t F(candy) 70t (candy) candy,coffee 2

ZZ-38l F(chocolate) %23l (chocolate) chocolate,coffee 1

chocolate 2

= %28l (metachocolate) | metachocolate 2

metachocolate,syrup 1

Z2EZHEEF chocolate bar 3

(processed chocolate) chocolate powder 1

chocolate others 1

Z(chewing gum) chewing gum chewing gum,coffee 1

FIIEE Va5 Va5 milk product,coffee 2

milkproducts (processed milk) (processed milk) milk product,chocolate 5
=77

SR == THEAZ AR drink 4

red ginseng | (red ginseng beverage) | AF8-AF granular 1
=54

AL & T 2] (yeastfood) AZX GV FAE dehydrated yeastfood 1

SN Z 52 (algaefood) Sz = capsule type 1

(health ’A‘.%-T—%%‘?—JFE*‘ 3 | fermented food drink type 1

food)=521 &2 o4 F(aloefood) | FRANEL7EAEF | pills type 2

EL ok OﬂOI:E_Z_Q.N—'— OﬂOI:E_Z_Q.N—'— granular 2

specificnutrition | (nutrition supplement) | (nutrition supplement) drink 1
=34
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Table 2. Foods collected from 4 provinces for analysis-Imports

MI&EMSS Caffeine EHERE WX

A=z | A=3 AERY M| = el No.of E
=/ | (BE2F) (AEF) (Type) samples (=)
Ch= ZZ&2} | =%KGreen Tea) leaves dried 1 =
(tea (soaked | $-FX}(Oolong Tea) | leaves dried 4 =
products) | tea) S 2} (Black tea) leaves dried 1 =
=214 leaves dried 1 Zg o] %o}

leaves dried 1 g %7}
Tea bag 2 g %7}
Tea bag 1 o=
Tea bag 2 [
el dd &2} rouibos(Tea bag) 1 Hol¥
A=A mixture of green tea 1 JE
(mixture soaked tea) and roasted brown rice
719 HedFAY granular 1 0=
(coffee) (roasted beans)
Z A7 5 granular 1 Hgpd
(instant powder) mixture 1 e
mixture 1 Hea=
mixture 1 A7 E=
ol 237 31 (drink,canned) | drink bottle 1 o=
sS85 | -Ax| AaFs vegetable juice 1 o=
(beverage) | &5  |(vegetable juice)
=54 2| A R F2}¥ 5 5(cola) 1 Tk
£ 8% |(carbonated drink) EFAFS- 2 (non cola) 1 EES
o8 | U3 B (powdered tea) | @XKmixed greentea) 2 D
gutz=12| E413 |71 271E slush type 1 e
HAE | AAEF | B2 R/ biscuit, chocolate 1 B
(confection) | ZAT]F | ZHT](candy) candy, coffee 1 o)y AJo}
=234 (candy) candy, coffee 1 224
candy, coffee 1 Ay
candy, coffee 1 252l
candy, coffee 1 =4
candy, green tea 1 el =
candy, green tea 1 Ay
2R =Y chocolate, coffee 1 1] 7]
chocolate, coffee 1 R
chocolate, coffee 2 =Y
chocolate, coffee 1 Hahd
chocolate 1 e
chocolate 1 Fhtct
FExEY metachocolate, syrup 1 o] =
metachocolate 4 dE
ZEEE chocolate, bar 2 35
FFopEt cocoa powder 1 n| =
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7|0 ke AAbol ALY HEA)Z) A
FerS AAbelgla, 93]

ADEH 24 : 9 A5 A A7 o
10mE Sep-pak Cisoll SFAIZI & & 10
Wz MAsT o]l=4 & 20mE &
st AlZEgHoz ST

e

W

) Al

=

ET8 AT A 58NS 045um membrane
filter= o]7}3}o] Table 33 & ZA0Z
HPLC(Waters Co. US.A)%4” 3}ith

952 A, Afo]

Table 3. Analysis condition of HPLC

2t §F He 7] FS vl 9
79 (tea bag), A =X}dried leaves), $-&
ZH(dried leaves), &2}27(dried leaves, tea
bag)S UIHoE HE Al 1E, 28, 3

B, 45 55, 1038, 20802 WHIAZ L,
A& 255 2860~70C) I FEK10
00)9 x3oM &9 7HdS v‘i'-*d’é}
b=y

Jor
H
i
0
m

Item Condition
Column p-Bondapak Ci3(3.9 x 150mm)
Detector UV 280nm
Mobil phase Methanol : Acetic acid : Water
20 :1:79
Flow rate 1.0m¢/min
Injection volumn 100
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2= Z42E 99.0%, 99.5%, 98.3%, 99.0%,
99.5% °] 4353 AFRES AUk

(167)

(] YAleaves dried) 47 : 939~
30.26mg/100ml(EH T 20.15mg/100me)

O 7F=xF 14 @ 11.51mg/100md

] A4 AZZH(bottled) 471 : 591~
14.65mg/100m{(E 7 8.57mg/100ml)

[ A4 HEXH(canned) 374 : 597~
12.92mg/100m{(33 7 8.29mg/100ml)

[] AdE=(tea bag) 471 : 15.92~29.75
mg/100ml(F T 25.68mg/100ml)

Q) 9> JE2 dd IS &5
2H17)

(] A4 5 H(canned) 171 : 13.99mg
/100me

(] % =Kduch’ung tea) 171 : 0/100m{

(] #F=Hpersimmon tea) 171 : Omg
/100me

(] S=# *H(dunggulle tea) 171 : Omg
/100me

@ > HEAk> gl JAEA> &9

HE2H54)

[J dv|=Z(mixture of green tea &
roasted brown rice) 371 : 14.98~
16.11mg/100m (BT 15.65mg/100m( )

[] AW 2} (jasmine tea) 171 : 18.48
mg/100m¢
&)X Z}H(therb tonic tea) 171 : Omg
/100me

2) o> FExH(187))

() B> FE2b> 1% FE24(113)

[] 3 B8 2}Hherb black tea) 171
13.82mg/100m¢

(] Ztwo] A2k plum tea) 17 : Omg
/100me

[] E%o}l&X}(peach black tea) 27 :

Table 4. Recovery rates of caffeine added to the foods

Samples

Recoveries(mean=S.D)

Coffee(decaffienated)
Cider

Ice cream

Milk

Persimon leaves tea

99.0+£0.21
99.5+0.16
98.3£0.51
99.0+0.21
99.5+0.34

S.D. : Standard Deviation

,63,
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2.26~3.77mg/100m{ (H+ 3.02mg
/100md )

[] o}o]2Z] X} (arrowroot tea) 171 : 0
mg/100m¢

[] #12]-&XK(cherry black tea) 17
2.29mg/100mé

(] dE&A(lemon black tea) 171
2.01mg/100m¢

(] A7 A (ginger black tea) 17
2.04mg/100me

[] X3}&X}(chinese quince black tea)
171 : 2.81mg/100ml

[ #3}x}(ssanghwa tea) 171 : Omg/100ml

[J] &% *Hgungchung tea) 171 : Omg
/100ml

Q) B> FE=2b> R FEAED)

[ HEo}o]~E](lipton lemon tea) 171

: 3.04mg/100md

[] Y|2~E](herb black tea) 171 : 4.11mg
/100me

[] A2 E](herb black tea) 171 : 8.61mg
/100me

[] fAF*Hcitron tea) 171 : Omg/100ml

(B) B> FE=2b> FEAHET)

[] &} (pineneedles tea) 171 : Omg
/100me

[] &5 X}(job’s tearstea) 171 : Omg/100m

(] d@l¥-==2(greentea lemonaid) 171 :
2.84mg/100m{

3) o> 7 9(28%)

(1) B> Ad> F2AdF79¢41)

,64,

[ Ya=2 Hvf(extracted coffee mak-
er) 271 : 40.41~80.03mg/100m{ (3
T 60.22mg/100md )

(] Y95 AT (tea bag) 27 : 65.94~
71.00mg/100ml(H 1 68.47mg/100ml)

@ B> AT> ZAAT(137)

(] #A9)9 X (mixture) 97 33.36~
90.59mg/100m(¥H 1 61.85mg/100mL)

(] AT = X (ice coffee) 17 : 105.32
mg/100m¢

(] =719 217 9 (dicaffeinated) 17
4.85mg/100ml

[] #19(instant powder) 271 : 68.19~
79.95mg/100ml(33 + 74.07mg/100ml)

(3 T Al AgA S

[ #3)(drink, canned) 57 : 29.87~
68.89mg/100ml(% T 48.24mg/100ml)

@) B> Ad> AEai 7] A 63)

[] vending instant-strong tea coffee 2
A 1 127.46~129.99mg/100ml(E
128.73mg/100ml)

[] vending instant~mild coffee 471 :
103.51~120.64mg/100ml (&
109.14mg/100me)
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= ] = & [e)
25> HEEF> AFES

0 283838 (ola) 67 @ 1173~
12.67mg/100ml(H 1 12.18mg/100ml)

(] ¥lZ88 S (mon cola) 371 : Omg
/100ml

C. ofo|2=adFMA : 187 )
1) oflEIAYAFR> ololATFRF0

Fa))
(1) olo]=A-AFT> ofo]=AHF>
ofo] == (27)
[] olo]x~=d, 12% milk fat 17
3.99mg/100ml
oto]~=d, 8% milk fat 17
16.49mg/100me
@ 0}01*23211 F> olo]2agH>
ofo] 2 =(37))

[] o}o]22" =, jce milk 171 : Omg/100ml
[] o}o]2=" =, ice milk, coffee 27 :
4.45~28.49mg/100mf&(f§€t 16.47mg/
100m0)
(3) otol=AHAFR> ofo]=AHF{>
AP E(571)
[ A E, sherbet, coffee 37 : 23.12~

- 65

il MIEME Caffeine EHEE HR

28.47mg/100ml(E 1 25.69mg/100ml)

[0 A E, sherbet, chocolate 274 : 0
mg/100m{

2) ol 2AYAEF> WAFED)

[] W37, frozen sweets, coffee 571 :
1.48~24.79mg/100ml(E T 17.72mg
/100me)

(] W3+, frozen sweets 371 : Omg
/100ml

D. FA7(A ;194 )

D) FAE> WF17)

() FAAT> WR{> Aol ZF/(13)

(] A=, coffee 171 : 15.37mg/100g

2) HAR> AHFE)

(1) FAF> ARF> N2AFED)
[J Bl2=7], coffee 171 : 38.62mg/100g
(] B]2=3Z), cholate 171 : 2.36mg/100g

@ > Ao JEATEE)
[] popcorn, coffee 171 : 52.44mg/100g
[ AFF{7F#, coffee 171 : 32.01mg

/100g

3) HAE> AURED)

(1) 25> AF> AYeD)

[ 7Y, coffee 271 : 25.73~58.74mg
/100g(H T 42.24mg/100g)

4) JAF> 2ZFF117)

(1) FAF> 2Z8 T[> 22EGA)

ZZ3, coffee 171 : 90.37mg/100g

(] =23, 27 : 0~44.03mg/100g(*3

T 22.02mg/100g)

@ AR 2FAR> E2TAGY)
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= AN
[ %33, 27 : 2.83~6.71mg/100g
(BT 4.77mg/100g)
B) FAF> 2FF> 2FAEGD)

[] %Z371E3F, cholate bar 371

10.28~14.76mg/100g(H 7+ 12.84mg
/100g)

[] 2F37}8%, cholate powder 171
: 4.25mg/100g

O 2Z37FF 14 © 11.48mg/100g
5 HAFR> A1)
(1 7 17 : 21.63mg/100g

[es]
Ho
N
-l
of
s
]
>,
b |
A

[ 7}, coffee 27 : 9.76~16.27ng
/100ml(E T 13.02mg/100me)

(] 7}&f, cholate 57 : 0~4.33mg
/100ml(*E T 0.87mg/100mL)

E. 347 - 53)
1) > T4 EGT)
() &FAAF> 48>
A EAHEAIF(57)
[ 7H&3EAH 3 EAHE- A, drink 4
A : Omg/100ml
O 71843 A EALEAIE, granular

174 : Omg/100m¢

T

G AHRZAEFFA : 51)

yt
i)

e >
(€Xa))

(] 9UYRFE823F drink 174 : Omg
/100mé

[ AgRZE&2F, granular 271 : 0
mg/100g

T8 AFTEEAET 7Hl e
Table 59 2t}

AEY HIXNE 2A UF 127.46mg
/100ml, S EF 12.67mg/100ml, o}o]~=d
 28.49mg/100ml, A} 90.37mg/100g,
AEF 1627ng/100ml, TAHAEF 0mg/100

ml, AZFEZ2AETF 0ng/100ml, 59 %2

,66,



5 Ong100ml .2 thi> FHAFF> ofo)
2AYF> FAEFT>
o] =ikt

SAAER, R
7HERle] A&
2F79] 7]
T AFY 7HE] FEHIaE Table 69
YERH AT

A Omg/100m¢ 311 127.46mg/100m! 3
T+ 31.04mg/100me &} FFS e AT
o5 F 3 7 #Fe Ad> 3>
Z2> EEAY o8 Ehon, 7
1 FAA= AR7AY > JAAEEAY
glz(ofo]273) > QIZHIEAY 344
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Table 5. Caffeine contents of main foods ( at 8 groups)

Al WS 9 AWr|mdd mIH §
FAHE #7158 oF-slele Aol Bast
o QIAEEAY 9Ag o A EsE
< ofo]=7A T 9 71#Ql FEFo] 100meg/100
s Z233te 3 74l gES Yeh)
At

kg Az o 2ol FE polyphe-

nol oxidaseo] 9Jg+ sl AH=o uwhef

Edaar (53, §F FEAS-FAD, TR

AHE2hE FEHY, FEHET} 12~60%

Atele] A&k HEa) 85% o) EE

AL TAE 3ok FHEQ) ghERe =
A

= ShFHl = Fig. 1,
795 2] 71?1 = Fig 29 At
S5 7191 S Table 77 29kt

24 Omg/100m¢ FH 31 12.67mg/100m{
6mg/100ml ©] ATk

A JN ™o
A

[\

Bt 0.

(unit : mg/100ml - g)

Contents
Item No. of samples
Mean Max. Min.
Tea products 71 31.04 127.46 0
Beverage 22 0.26 12.67 0
Ice cream 18 12.17 28.49 0
Confections 19 25.05 90.37 0
Milk products 7 4.33 16.27 0
Red ginseng products 5 0 0 0
Health foods 5 0 0 0
Specific nutrition 3 0 0 0
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Table 6. Caffeine contents and Comparison in Teas of various kinds

(unit : mg/100md)

No. of Contents
Item
sanples Mean Max. Min.
Green tea, leaves dried 4 20.15 30.26 9.39
powder 1 11.51 11.51 11.51
bottle 4 8.57 14.65 591
can 3 8.29 12.92 597
tea bag 4 25.68 29.75 15.92
mixture of rosted brown rice 3 14.45 16.11 12.25
mixture of jasmine 1 18.48 18.48 18.48
mixture of lemone 1 2.84 2.84 2.84
Oolong tea, drink canned 1 13.99 13.99 13.99
Duch’ung tea 1 0 0 0
Persimmon leaves tea 1 0 0 0
Dunggulle tea 1 0 0 0
Herb tonic 1 0 0 0
Plum tea 1 0 0 0
Arrowroot tea 1 0 0 0
Ssanghwa tea 1 0 0 0
Gungchung tea 1 0 0 0
Citron tea 1 0 0 0
Pineneedles tea 1 0 0 0
Job’stears tea 1 0 0 0
Black tea, mixture 10 448 13.82 2.01
Coffee, roasted beans 4 64.35 80.03 40.41
decaffined 1 4.85 4.85 4.85
mixture 9 61.85 90.59 33.36
mixture, ice coffee 1 105.32 105.32 105.32
instant powder 2 74.07 79.95 68.19
drink, canned 5 48.24 68.89 29.87
vending instant, strong 2 128.73 129.99 127.46
mild 4 109.14 120.64 103.51
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Fig. 1. Caffeine contents and comparison in teas.
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Fig. 2. Caffeine contents and comparison in coffee.

Table 7. Caffeine contents in beverages

(unit : mg/100ml)

No. of Contents
Item
samples Mean Max. Min.
Carbonated drink,cola type 6 12.18 12.67 11.73
non cola 3 0 0 0
Fruits beverage 4 0 0 0
Othersdrink, mixed 6 0 0 0
7Y 2 0 0 0
AYASE 1 0 0 0
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Table 8. Caffeine contents in icecreams

=t A =
AA 2FHJAE s AA Y 7HQd
o] B2 TRAW HEgol ATk
A Omg/100m¢ I 28.49mg/100ml 3T+
12.17mg/100m{ ©] AT}

7FeEFY 7HEQl 2 Table 99}
}.

A Oomg/100m¢ I 16.27mg/100ml 3+
433mg100m o2 =ZF3 T SHET
AL AFAA 7HHQd o] =doh

=

32 o

FATe] 74]) @ Table 1037} 2
Sk,

(unit : mg/100me)

No. of Contents
Item -
samples Mean Max. Min.
Ice cream 2 10.24 16.49 3.99
Ice milk 3 10.98 28.49 0
sherbet 5 15.41 28.47 0
frozen sweets 8 11.08 24.79 0
Table 9. Caffeine contents in milkproducts (unit : mg/100md)
No. of Contents
Item
samples Mean Max. Min.
Processed milk, coffee 2 13.02 16.27 9.76
chocolate 5 0.87 4.33 0
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i@ IMIARMSS Caffeine E8T/E HR

41.80mg/100ml (H 1 28.37mg/100m)
() o> AEA> 9 e 51
(87))
[] ¥ =}(eaves dried) 371 : 10.13~28.57
mg/100ml (B3t 19.24mg/100ml)
[] Tea bag 571 : 36.15~75.83mg/100
mé(E 1 48.02mg/100ml)
@ o> AEA 9 A=
gL H=2H17)
[] Rouibos(tea bag) 171 : Omg/100m¢
5 HF> 357> 9 A2 £

A&

Zxz}> 7]ek

[] mixture of green tea & roasted

brown rice 171 : 15.86mg/100m¢

2) thi> AT 67))
(1) > Avl> BeATA(17)

(] granular 171 : 66.19mg/100m.

Table 10. Caffeine contents in commerical confections (unit : mg/100g)
No. of Contents
Item -
samples Mean Max. Min.
Cake, coffee 1 15.37 15.37 15.37
biscuit 2 20.49 38.62 2.36
Other confections,popcorn 1 52.44 52.44 52.44
AR77EF 1 32.01 32.01 32.01
Candy 2 42.24 58.74 25.73
Chochlate 2 22.02 44.03 0
Chochlate, coffee 1 90.37 90.37 90.37
Meta chochlate 2 4.77 6.71 2.83
Meta chochlate, syrup 1 30.8 30.8 30.8
Processed chochlate 1 11.48 11.48 11.48
Processed chochlate, powder 1 4.25 4.25 4.25
Processed chochlate, bar 3 12.84 14.76 10.28
1 21.63 21.63 21.63

Chewing gum
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/100g(B T 86.42mg/100g)

[ 70t], green tea 271 : 21.63~47.89
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(1) FAHF> 2FHF> 22H(TR)

[] %Z3, coffee 571 : 13.57~66.79
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Q) FAF> 2FHF> T2FIHEG)

TZZE, syrup 171 : 37.14mg/100g
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Table 11. Caffeine contents of main foods at imports (unit : mg/100mL.g)
Contents
Item No. of samples
Mean Max. Min.
Tea products 21 42.14 98.08 10.13
Beverage 5 15.29 38.94 0
Ice cream 1 8.05 8.05 8.05
Confections 23 43.50 135.95 5.63
Table 12. Caffeine contents of tea products at import foods (unit : mg/100md)
No. of Contents
Item
samples Mean Max. Min.
Green tea, leaves dried 1 39.16 39.16 39.16
Oolong tea, leaves dried 4 28.37 41.8 14.63
Black tea, leaves dried 3 19.24 28.57 10.13
tea bag 5 48.02 75.83 36.15
Rouibos, tea bag 1 0 0 0
Mixture of green tea & 1 15.86 15.86 15.86
roasted brown rice
Coffee, roasted beans 1 66.19 66.19 66.19
mixture 3 78.59 98.08 56.76
instant powder 1 80.36 80.36 80.36
drink, bottled 1 36.22 36.22 36.22
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caffeine&2F(mg/100ml)
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Fig. 3. Caffeine contents and Comparison, tea products at import foods.
Table 13. Caffeine contents in beverages at import foods (unit : mg/100ml)
No. of Contents
Item
samples Mean Max. Min.
Carbonated drink, cola type 1 10.78 10.78 10.78
non cola 1 0 0 0
Vegetable juice 1 0 0 0
Mixed black teas 2 32.85 38.94 26.75
Table 14. Caffeine contents in commerical confections at import foods (unit : mg/100g)
No. of Contents
Item ’1
Samples Mean Max. Min.
Biscuit, chocolate 1 14.74 14.74 14.74
Candy, coffee 5 86.42 135.95 12.12
Candy, green tea 2 34.76 47.89 21.63
Chocolate, coffee 5 38.18 66.79 13.57
Chocolate 2 38.98 39.93 38.03
Metachocolate, syrup 1 37.14 37.14 37.14
Metachocolate 4 32.26 54.36 6.31
Processed chocolate bar 2 21.69 28.53 14.84
Processed chocolate powder 1 5.63 5.63 5.63
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Table 15. Contents of caffeine by extraction time(at 100C) (unit : mg/100m)
Item I min 2 min 3 min 4 mn 5 min 10 min 20 min
Coffee, roasted beans 37.84 5735 6288 6457 6556 65.63 65.94
Green tea, dried leaves 17.65 2384 2753 2777 2881 29.89 30.26
Oolong tea, dried leaves 9.50 10.61 1093 1122 14.01 14.33 14.63
Black tea,dried leaves 13.64 19.51 2174 2539 29.62 30.58 31.11
Black tea,Tea bag 29.25 3454 3583 3893 39.78 40.02 40.82
52 (ma/100m) 100COoll Al EEA[Ztof| hE caffeine & &S
70
G457 6555 *6563 — 6594
60 | =
50 |
a7 3784 *-36:93 *-39-78 —%—4gH2—X 4082
ol W . soms o a0ss
20 = 1951 il .
10 2,%64 1061 1093 1122 s 1433 1468
0
1min 2min 3min 4min 5min 10min 20min ZEAIZH
—e—coffee, —®—Green tea Oolong tea Black tea —*%—Black tea
roasted beans (dried leaves) (dried leaves) (dried leaves) (Tea bag)
(Tea bag)

Fig. 4. Contents of caffeine by extraction time.(at 1007C)

Table 16. Contents of caffeine by extraction time(at 60~707C)

(unit: mg/100me)

Item I mn 2min 3 min 4 min 5 min 10 min 20 min
Coffee, roasted beans 2041 2998 34.11 4097 4495 48.79 53.95
Green tea, dried leaves 8.53 13.84 19.61  23.11 2493 2557 25.86
Oolong tea, dried leaves 2.47 3.15 3.47 4.02 6.91 8.37 8.50
Black tea,dried leaves 4.06 6.01 7.57 8.95 10.52 14.08 16.90
Black tea,Tea bag 17.86 20.88 23.54 28.10 3298 34.18 34.60
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Fig. 5. Contents of caffeine by extraction time.(at 60-707C)

Table 17. Contents of caffeine by extraction temperature 60~70C & 100°C (20minutes)

em 60~70C 100C =5

(mg/100m¢)  (mg/100me) (%)

Coffee, roasted beans(Tea bag) 53.95 65.94 81.8

Green Tea(dried leaves) 25.88 30.26 85.5

Oolong Tea(dried leaves) 8.5 14.63 58.1

Black Tea(dried leaves) 16.92 31.11 544

Black Tea(Tea bag) 34.6 40.82 84.8
60~70C 2olM JEAI e 7k AR, HE2EE 10T €9, 60~7
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- Green Tea(dried leaves) : 85.5% &=
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