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Abstract: The purpose of this thesis is to contribute to the vitalization of Korean tea industry through
investigating and comparing the physicochemical properties of the extracts produced by various
extraction methods with diverse conditions, in order to promote the development of Korean tea industry
and lay the foundation for popularization of tea through diversification of products. This paper is also
intended to be used as basic research data for the development of high-quality extract production
technology by comparing and analyzing the active ingredients of tea extracted by various extraction
methods. Four kinds of teas, which are roasted sejak green tea, steamed tea-bag green tea, Darjeeling
FOP black tea and Assam CTC black tea were used as material. The extraction methods used in Infusing,
Boiling, Siphon extraction, Drip filtration, Cold- brew, Espresso-capsule extraction, Espresso-machine
extraction, Autoclave extraction, Reflux-cooling extraction. In this experiment, the methods of
Autoclave, Reflux-cooling, and Boiling extracted over 25 percents of solids than the Infusing method.
In conclusion, by the fact that there exist more effective extraction methods than the Infusing method in
extracting active ingredients, the possibility of mass production for industrialization was ascertained,
and it is thought that the development of RTD beverages with excellent functionality has made the tea
industry a little closer to popularization. In addition, there is no doubt that if you add scent ingredients
in connection with the concentration technology, the best beverage imaginable can be born. Starting
with this study, although insufficient, through more extraction methods and analysis, we expect tea to
approach the public and become more activated
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sheety] getel, thrd 7o FEWAoR AxE 2ZEo oshiy 548 il
Mo ss 3 A Aele] Bkl slodelna stk E# Yorst & wow
229 2o HEAR NIEHS B nEA 322E Az 7% Awd
NzATAER Bestna dt

2 s

20201 6Y¥ QAE ARFAAA A L ATk gME SA 52, FESE 4.02%)E
ARl Ak OEE SAKRIE OEREAY Ttolth A 20201 69 AYAkE
t}=% Broken FOP 2nd flush)®} CTC £x}H(Ql1%= Dibrugarh®] oA 20201 A2ke o
CTO)E AH&-3F3ATh

22 AT 59

221 F2 Y
1. $-H(Infusing): 218 2k 6gell 90°C =7 = 300mlE Fal 33 FEeH3T
2. #<U(Boiling): EHE A} 6gS & 300mlell Wil 90°CE 7FEsHAA 3&IF A5
1 FZ3F T
3. Aol FZ(Siphon extraction): AFo]H ] -7 ZFeFA~Fd & 300mE 23 71E
sto] AshE 7ol o3 Eo] AFE Se7bA A 6g A9l F, S Al
gko] oF 1@&~11% 30% § F=3IUATh
4. =% (Drip filtration): ©]}-& FE ol FH =} 6gS Y, oA 90°C FE=2]
55 AA3] ‘:'Oi FA A7F FETIE AA = ARG 30 (HACE EYS A
Zstelon, & 300me] & 5 5,6W X vro] 53 FESITH

5. FEHF(Cold-brew): ¥ 2 6gell 300me ] 27he E& g WA "ojmH

A 4eColl A 6~TAIZE HA A o2 FEE3IT

6. ol =X 4 FUE FZ(Espresso-capsule extraction): +2%¥ 2} 3g2 &l Y

92 3, lE A8 wAals ARESte] 23] wHE FEEQITH

7. ol 23X | A Al 33 (Espresso-machine extraction): # 3-8 ol 223 & A~ ™ 2] (Ranci

lio, IT/Silvia NEW V3 Edition)= ©]-&3}o] o] #4¥ =} 3g& Hol Fzst &

80~85°C2] 2ol A 30% B¢t 150mY FE3 T

8. AYHEH F=(Autoclave extraction): wH 2 6g¥ = 300ml=S H]AHA Hol
AutoClave (MaXterile 100, DAIHAN Scientific, Korea)ol] Y- %, ¢F 27]%4(1.0~1.1 kg/cm2)<]
AE O R 121.3°C A 157 FE3FAUTh

9. 3 Izt 7‘Z(Reﬂux cooling extraction): 3% =2} 6g¥ &= 300ml= 7HA] €Y T
Fetade @ & 35 B4R Akl 95°Co A 1237 FE38S
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23 AT ¥4 54 P4 L =7

2.3.1 Catechins, Theaflavins, Caffeine 3%

CatechinF= 2Foll &%  polyphenol S = catechin (C), epicatechin (EC),
epigallocatechin (EGC), epicatechingallate (ECG), epigallocatechingallate (EGCG) s°] o] 7t
F= Wl wg dojl FEES 0.2um syringe filter2 ] ¥}3F ¥ HPLC (Waters 2695
Separations Module, Waters, USA)E ©]-&3}o] =73} t}.

2.3.2 Theanine

Theanine> ZrQlel] Ff8 55 ofnjiito=m A fFElobn At ko] 30~60%%
z2tA 8k A A e A S AY 2o FHEg ojyg JYHoRE
TQ3% A% F HE[9], 2 F5 W mef dojd FEES o33 -, HPLC(Waters
2695 Separations Module, Waters, USA)%' o] 83} o]

2.4 SAAE

A= Aol ARl diske] 33] o4 wbE AES Fel A2 AIE SPSS
Version 18.0 package program(SPSS Inc. Chicago, IL, USA)S AF&3to] L9 vjx] &
way ANOVA) 2 Duncan’s®] T} ¢ 7 4 (Duncan’s multiple range test)
ZE Al ke ol AFol= 5%(p<0.05) 8] ol AT skt

fljo
ol
Q‘L
&
-1 7
Q‘L
¥2
o

3. 97+ 23
31 5349 35 o] olg 322 U o5k 54

3.1.1 Caffeine ¥

Az Ha 52ke] caffeine S =W > Aloldl > IStHY Fo® Yo,
HMg A 59 caffeine FHS S > #Y > 1AF £02 GEPHE 1)
[3 1] =2F2] Caffeine $H&F
[Table 1] Caffeine Contents in Extracts of Green Tea
Caffeine contents(mg/g dr. wt. eq.

[Extraction mothods - (mg/g %)

Roasted Sejak Green Tea Steamed Tea-bag Green Tea
Infusing 7.54+0.42 7.1940.62
Boiling 11.93+0.39 11.05+0.15
Siphon extraction 12.56+0.65 7.34+1.01
Drip 12.76+0.44 11.05+1.83
Cold-brew 6.25+1.30 6.84+1.01
Espresso capsule extraction 2.78+0.08 4.67+£0.42
Espresso machine extraction 9.93+0.33 9.67+0.78
\Autoclave extraction 12.37+0.30 11.01£0.15
Reflux-cooling extraction 11.08+0.54 10.79+0.33
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3.1.2 Catechins

A2 |5 =2k total catechins FE 2> Alo]H > =9 > #Q > o2 UEYL
EGCE =9 > Alo]#H > #9 > F=HF > 02 e catechin(C)S AL EF >
Atel®l > B W7 > E9 £o 2 UEWen, ECE Atold > =Y > BY > $H°
o] At Catechin &% 7HE 838 EGCG &2 Ateold > 9 > =7 > 37/ Y7
To= AEHAY T ECGE Ateld > 2% > 37{ 97 > =y Fo= UEHTHE

Il =2}9] total catechins $HEF2 =
2 UERIL, EGC el oAM= =9 > F 2

= WOk S catechin(C)2 I E+ > g s > To® L]'H’/\)\-—Jﬂ,
= 3 97 > =9 > ol azyganil ] o2 e EGCGE
=% > #Y > &7 ¥ > o2y il Fo® YERI, ECGE FF ¥ > =
> 229 > o AZ YA o2 UERGTHE 3.

Fb'\/ \Vi

o

[3E 2] A& ©5 =29 Catechins 3

[Table 2] Catechins Contents in Extracts of Roasted Sejak Green Tea

[Extraction Catechins contents(mg/g dr. wt. eq.)
methods EGC C EC EGCG ECG Total
Infusing 15.7243.68 1.54£1.06 | 17.92+11.55 33.07+0.91 4.91%1.65 73.16£18.73
Boiling 20.88+1.90 1.97+0.18 18.57+1.61 60.24+4.29 8.72+0.53 110.37+8.35
Siphonextraction 21.6243.29 2294135 | 2539+13.58 | 61.25+14.45 9.64+0.88 120.18+4.99
Drip 24.82+0.90 1.53+0.11 22.05+0.67 55.16£3.52 7.03+0.51 110.58+5.36
Cold-brew 17.4143.58 1262031 17.63+4.62 16.15+5.74 1.93+0.37 54.39+8.17
[Espresso capsule 2.61+0.39 0.19+0.03 3.98+0.06 6.25+1.04 1.34+0.08 14.36+1.48
extraction
[Espresso machine 15.75+0.78 0.76+0.02 14.41%1.05 42.3620.69 6.02+0.08 79.30+1.48
extraction
putoclave 11.02+£0.92 6.88+0.68 9.60+0.45 28.64+2.57 4.49+0.39 60.62::4.92
extraction
Reflux-cooling 15.35+1.06 2.19+0.02 15.40+0.99 46.44+1.19 7.70+0.22 87.08+3.41
extraction
[ 3] Elg SA =522 catechins &%
[Table 3] Catechins Contents in Extracts of Steamed Tea-bag Green Tea
Extraction Catechins contents(mg/g dr. wt. eq.)
methods EGC C EC EGCG ECG Total
Infusing 14.29+10.81 0.89:£0.32 23.24+8.39 31.96£6.17 3.3240.92 73.70+1.89
Boiling 19.76:13.79 1.43+0.15 29.42+19.37 53.99+3 33 538+1.45 109.98+9.38
Siphon extraction 1221+ 8.15 0.48+0.49 20.36+16.26 38.92+5.57 3.8141.67 75.77+15.83
Drip 37.86+1.49 1.40+0.98 34.64+16.14 63.02+10.34 5.57+0.52 142.49+8.74
Cold-brew 18.20+14.59 0.53+0.09 223148.12 22.87+8.33 1.7140.33 65.63+17.27
[Espresso capsule 9.15+7.28 0.27+0.23 11.49+4.73 25.49+7.41 2.36+£0.37 48.76+11.26
extraction
[Espresso machine 19.03+16.35 1.28+1.07 34.36+17.80 46.09+5.29 5.19+1.57 105.95+32.41
extraction
putoclave 13.38+4.84 9.70+2.36 19.89+10.17 26.56+1.57 3.23+0.65 72.7749.82
extraction
Reflux-cooling 31.3247.32 2.65+1.40 37.16:£18.12 53.51+4.54 6.48+0.89 131.12425.38
extraction
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3.1.3 Theanine T

AE E5 549 theanine 3l SlolAE =¥ > B9 > FEHF > Afold Fow
UEbsEaL, B8 Sl 5 AF] theanine FEFE =¥ > APHEA > FEHF Fow
LRt “/} ArHoz A g HAoA 9 theanine FHS AAHoz ng BIE
Bl wb, Ejwg FA| S5abe| A E theanine O] WALZF AsHA WERDTH [ 4], [

5].
[} 4] A2 H =539 theanine §HF

[Table 4] Contents of Theanine and Catechins in Extracts of Roasted Green Tea

Contents(mg/g dr. wt. eq.)
[Extraction Methods Theanine/Catechins x100(%)
Theanine Catechins
Infusing 8.19+0.33 73.16£18.73 11.19
Boiling 14.2940.99 110.37+8.35 12.95
Siphon extraction 11.69+0.75 120.18+4.99 9.73
Drip 14.49+0.30 110.58+5.36 13.11
Cold-brew 14.05+0.87 54.39+8.17 25.84
[Espresso capsule extraction 3.17+0.09 14.36+1.48 22.08
[Espresso machine extraction 9.61+0.30 79.30+1.48 12.12
/Autoclave extraction 9.15+0.85 60.62+4.92 15.09
Reflux-cooling extraction 11.17+£0.75 87.08+3.41 12.82

[3 5] HlW-& SA| 5x}2] theanine &F

[Table 5] Contents of Theanine and Catechins in Extracts of Tea-bag Green Tea

Contents(mg/g dr. wt. eq.)
Extraction methods Theanine/Catechins x100(%)
Theanine Catechins
Infusing 5.09+1.15 73.70+1.89 6.91
Boiling 4.66+1.34 109.98+9.38 4.24
Siphon extraction 3.40+0.6 75.77+15.83 4.49
Drip 10.02+0.53d 142.49+8.74 7.03
Cold-brew 6.34+1.25 65.63+17.27 9.66
Espresso capsule extraction 2.9240.51 48.76+11.26 5.99
Espresso machine extraction 3.66+0.79 105.95+32.41 345
Autoclave extraction 8.45+1.66 72.77£9.82 11.61
Reflux-cooling extraction 3.89+0.65 131.12425.38 2.97

32 A 2 il e FEE UE o5y 54

3.2.1 Caffeine ¥F

=% FOP €219 caffeine THFS EY > g7 W7 > ubdd > =9 ol
ol CTC Ex}9] caffeine 2> =9 > IF W4 > EHY > agEd o2

YUEFSATH R 6]
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[3 6] E2F2] Caffeine S+

[Table 6] Caffeine Contents in Extracts of Black Tea

Caffeine contents(mg/g dr. wt. eq.)
Extraction methods
Darjeeling FOP black Tea Assam CTC black Tea

Infusing 8.80+0.01 9.70+0.57
Boiling 11.56+0.27 12.65+1.48
Siphon extraction 9.67+0.32 9.32+0.82
Drip 10.54+1.54 15.14+0.42
Cold-brew 5.624+0.20 5.7340.13
Espresso capsule extraction 6.17+0.23 5.17+1.63
Espresso machine extraction 9.43+0.59 9.85+0.61
/Autoclave extraction 10.8+1.04 12.57+0.79
Reflux-cooling extraction 11.54+0.51 14.11£0.79

3.2.2 Catechins ¥

=% FOP £3}19] total catechins ol 21o]
2 Yehygal, EGCE 9 > 194
™ =

&

o
fru
H T v o
o,
o
)
&
eyl
@)

> g 37 > 1 > =9 >
=¥ o]l eH, catechin(C)<

gge =9 >

T

=t
V
o
U >
T rlr
N

< 3
3L
o

)

v
&H
ul

v

S
>
o,

4,

v
Ho ¢
e vV
ey
o d
v

oA CTC £2}2] total catechins &2 #Y > =9 > >
g > B > o2z amil > FEHF Fo]Qlil, catechin(C)

H
HalE > =9 £o07 e, ECE

[3 7] ©=% FOP &x}9] Catechins S+

[Table 7] Catechins Contents in Extracts of Darjeeling FOP Black Tea

Catechins contents(mg/g dr. wt. eq.)
Extraction methods
EGC C EC EGCG ECG Total

Infusing 3.34+1.13 3.05£1.76 | 4.85£3.45 | 11.3244.10 5.26+1.04 | 27.83+1.08
Boiling 8.21+0.38 1.83£020 | 4.63+0.17 | 17.76+0.42 6.43+£0.15 | 38.85+0.09
Siphon extraction 4.64+0.25 1.1740.04 | 3.15+0.15 9.32+0.14 5.95+0.11 24.234+0.69
Drip 5.93+1.71 2.11£0.83 | 5.21+1.47 8.50+2.10 5.1240.77 | 26.86+2.29
Cold-brew 5.59+0.34 1.2840.06 | 3.96+0.17 5.14+0.28 2.80+0.20 | 18.77+0.10
Espresso capsule extraction 2.79+0.09 0.83+0.06 | 1.84+0.16 4.00+0.22 3.48+0.16 12.94+0.62
Espresso machine extraction 3.85+0.19 0.97+0.05 | 2.80+0.19 6.44+0.65 5.23+0.43 19.29+1.44
/Autoclave extraction 8.01£2.73 3.2942.06 | 4.07+0.42 5.79+1.36 3.69£0.79 | 24.85+2.63
Reflux-cooling extraction 7.5440.29 1.0940.05 | 4.17+0.07 9.30+1.24 6.46£0.64 | 28.55+£2.28
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[3E 8] oM CTC 3-%}9] Catechins %

[Table 8] Catechins Contents Extracts of Assam CTC Black Tea

) Catechins contents(mg/g dr. wt. eq.)

Extraction methods
EGC C EC EGCG ECG Total

Infusing 2.8643.10 2.03+1.57 1.3140.55 1.17+0.49 0.34+0.45 | 7.71£1.02
Boiling 3.88+1.90 1.68+1.2 1.62+0.42 3.44+0.41 1.20+0.08 | 11.83+0.58
Siphon extraction 2.53+£2.96 2.07+2.10a | 0.87+0.45 1.43£0.71 0.81£0.04 | 7.71x1.61
Drip 4.8444.49 1.68+1.03 3.00+0.60 1.8440.17 0.28+0.29 | 11.644+4.50
Cold-brew 2.99+1.91 0.9840.62 0.90+0.43 1.13£0.24 0.05£0.01 | 6.04+£1.59
Espresso capsule extraction 2.4542.68 1.94+2.57 0.88+0.25 0.95+0.67 0.59+0.29 | 6.81+3.67
Espresso machine extraction 3.11£3.20 0.95+0.67 1.15+0.16 0.97+0.34 0.38£0.46 | 6.56+2.55
‘Autoclave extraction 2.84+0.36 0.63+0.34 1.64+0.17 1.27+0.44 0.67£0.27 | 7.06+0.23
Reflux-cooling extraction 2.86+1.23 0.75+0.39 2.05+1.48 1.89+0.57 0.82+0.36 | 8.37+1.78
3.2.3 Theanine 3%

AFEA dEH FOP 49 theanine $HFS nYEHF > F=HF > F W7 >
8 <o YEhgal, ob® CTC &9 theanine T3S 1GH > F=HFE > 37
Uzt > 39 so® UERHE 9]

[3 9] Y}E%® FOP $%}9] theanine/catechins $H&F¥} H]&
[Table 9] Contents of Theanine and Catechins in Extracts of Darjeeling FOP Black Tea

. Contents(mg/g dr. wt. eq.) . .

Extraction methods - - Theanine/Catechins x100(%o)
Theanine Catechins

Infusing 3.3940.15¢d 27.83+1.08d 12.18
Boiling 3.39+0.28cd 38.85+0.09¢ 8.72
Siphon extraction 2.66+0.27ab 24.2340.69¢c 10.99
Drip 3.08+0.50bcd 26.86+2.29cd 11.48
Cold-brew 3.53+0.33d 18.77+0.10b 18.78
Espresso capsule extraction 2.23+0.16a 12.9440.62a 17.27
Espresso machine extraction 3.03£0.05bc 19.29+1.44b 15.69
‘Autoclave extraction 8.15+0.20e 24.85+2.63¢ 32.79
Reflux-cooling extraction 3.4740.02cd 28.55+2.28d 12.14

[¥

10] o}# CTC &*}9] theanine/catechins $FF¥} H|&

[Table 10] Contents of Theanine and Catechins in Extracts of Assam CTC Black Tea

. Contents(mg/g dr. wt. eq.) . .

Extraction methods - - Theanine/Catechins x100(%)
Theanine Catechins

Infusing 4.244+0.85b 7.71£1.02ab 54.97
Boiling 4.89+0.30bc 11.83+0.58b 41.35
Siphon extraction 3.93+0.65b 7.71x1.61ab 50.93
Drip 4.84+1.40bc 11.64+4.50b 41.55
Cold-brew 5.144+0.30bc 6.04+1.59a 84.98
f:g;iségncap“‘]e 2.29+0.99a 6.8143.67a 33.69
[Espresso machine Extraction 4.00+0.43b 6.56+2.55a 60.93
/Autoclave extraction 6.21£1.08¢ 7.06+£0.23a 87.86
Reflux-cooling extraction 4.93+0.17bc 8.37+1.78ab 5891

348
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=% FOP £2}9] theanine/catechins H| & IASIHE > FTEHF > o AXYLlE >
3 Al o2 UERYTHTable 17). %3k, of% CTC £3}2]  theanine/catechins
> FEHF > a2z avil > 3F W7 Fo2 YERRTHE 10].

BT goddt 2@ FEwow Axd FEEY oty EAS FAL
Mg Agdgz Ads 9t Hake AR dWe mael guE 535
AbEER o, a1 9=y A9l o CTCE ARSI Y. 7 AE ARE 99,
wSl, Ateld, =¥, R Az iGia, W) FF, L2aY 7= S5 94
59 WHom FEES AXsGth Ao FEE QL FHEHIZ, EHopd S9
dFs SAste olste A 5A4S vl A skl

caffeine 2 2o A9 M HE S39 gHE A H3 BT =y =

A YERT A= BE® FOP Sk #9, oM CTC 329 caffeine 332 =9

&3l

e o
FEWANA caffeine FFol A vtttk 2 AT Z2 WReR dATE F
AFAT7E glo] waetr] ofefsu 23, Evd, dAE014)0] ATelAe] &
1

Holl M & o=y 4a WAl FF9 WHolA  caffeine &3] =4 YEFSH[6],
o] &4 2018)2] ATFAAME dEHFZE SEAIA[10],0194, Lok, HAZ 520152

(V)]
=

ATFNA Y caffeine THFS FF AlZbdl FFS LT SH[11], E ATAA ]

caffeine $teF> LW olyg} B3 HES A7ty % #do] & Aolg Fohe)
Catechinfi= @A 7F84 Aol AwkS zkx|eh ko] uh, A gk7jo] J&s Z¥nt
Agled 7sS vt dE A AT4]. catechin

ohek s, Gk, P S g
ge wae A9 A% He

g FA A

CTC F3 25 £ WAl
AR oy, 4

Azrel z7el W o3

7)
A YERRETH
3k 5(2015)2] Aol A% Catechine F& 2

=2

=
S Hasta Qloji], A= F& W

715740l -7k Catechinoll H]&] ZgFolA|qt ko] sy} @uks A Theanined]
e HER deEilel 2 23, Az He sAddAs ZEBEFe) oAz
Aol 2 FA7F vskon, guE FA| satoM s atdddt FEBFA £
UEbg T 5 Al UEY FOP Fah, obF CTC &ak= B astEuolA =7
UERstth ol st AfE EAE KW Theanine S HA|H o2 gt Lfol A ulS-

ki
X
i
o s
o
=

< =ko weh v Wz 2=
BEe] VA B Ao £Ru Adel He Be £RE x |
27 UHF o £&9S el caffeined}t 299 catechin £ o] ®WolA
w2k AARES E4 4 glermg Jhedk 3k e LA §-
A3ttt & caffeine¥}  catechin® =%7} £&4= Wo] ¥yl 2171 9&
. Fol FEHAUAT opiieAle LEsb ol Aol $eAus] Bl
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