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Abstract

This study was carried out to prepare green tea by traditional roasting process, Kujeungkupo, and to determine its
sensory characteristics. The carotenoid content in green tea was increased by roasting and reached 1,317 mg/100 g
by Kujeungkupo. Of all carotenoids, the contents of lutein and B-carotene were 1,170 mg/100 g and 111.1 mg/
100 g, respectively. The total cathechin content in green tea was 14.57 g/100 g after 9th roasting. The more the
number of roasting the little contents of cathechin in green teas. Of all cathechin, epigallocathechingallate was the
highest(6.80 g/100 g) followed by epicathechingallte and epicathechin. Total cholrophyll content was 141 mg/
100 g of green tea. The free sugar content in Kujeungkupo green tea wes 2.18 g/100 g, of which sucrose comprised
46% (1.01 g/100 g). The color value (AE) of Kujeungkupo green tea was 16.25. In sensory evaluation, sweet taste
was the highest in green tea roasted 3 times and the flavor was best in that roasted 5 times. The sweet and astringent
tastes of green tea had negative relationships with a and b values. The content of cathechin in green tea had a neg-
ative relationship with sweet taste and a positive relationship with astringent taste.
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1) Chlorophyll3tef £

Chlorophyli®] A %2 White 572 Ws} A% 2
A AL AlF FTAT S ARSI A8
5gol 85% acetone 80 mi& 713ked 5,000 pmell A 5%
¢ A F Aot AFES v FE53 Oy
AL g3}al 85%acetonS AME-sled 200 miZE A-£3)
Ak, o] ) 20miE Hate] Bl Fo| &7 o
ethyl ether 50 m/®} 5% sodium sulfate 50 mi& 7}3}
o] Ze}EFSLT ethyl ether & F 3l T3 VIE
Fo2 gpAAl T ethyl etherZ 100 m/ 83150}
Total chlorophyll, chlorophyll a, chlorophyll b2] 3§tk

sz 33 A A 159 A 5 E2(1999)
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2) Carotenoid®] #4

Carotenoid= 71™9] wbjel] m}e} AR 5g& 3k
acetone 50 mi& ¥ AT AX|qE F 7}
t}h. ©A] acetone 30 mig 7kt HWHE- & F AR
X2l o] 9ol petroleum ether 30 mi-2 7}5k3 50 ml
o] FFet EIRMEFS 20ml 78l A= £
T 2 petroleum ether 28 Fsl3x ZH5E A st
9t} Petroleum ether 22 20% KOH ethanol-&94 -
T 7lsled AReolA 2471 Fot AT o)
) Slepe] 2540 EIISRIEFS 7oled g &
g AR g F petroleum ether 5 F3}2L FA] 2
WX SFHeR AR O 2 RFs S 2
Eof 001% BHTS &3 chloroforme 715t 43
33 045 um 7|2 I3t ohg A|PEN 22 ALMS-
3lgich. HPLC¥AY 2712 Table 13} 2o REEA
2 lutein, B-carotene, o-carotene > v]=- Sigmar}l A
& AHEsk .

3) FHel) A=

Eale] 7he|x12] AL Tkegaya 579 Wl ule}
A& 300mgell 7Y3E F75 80 mE 78k o 80°C
oA 30%7F &3 YR F 100 miE A4k
oA3sigd e} gl 50 miE o Azl F§ ok
F22IE S0mE AEYRR § AAEle EREXF
Zo) o) ® &4 EAL ANAsIE T A ethyl
acctate S0 miE FHAE 33) 22 F F2S o
of Yot 4UCIH B SIS AFE oF
A 8918 YR Aslod 045 um oA 2 Astelm
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HPLC ¥4 2712+ 599 ulile] el AAjsislen
(Table 1) FFE3 -2 epigallocathechin, epicathechin,
epigallocathechin-gallate. ~epicathechin galate® w©]=-
Sigma®] AF& AH&-3tsdh
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I 40°CAA oF 15 mAER &5 2o o T &
7) ¥ hexane 20 miE o] AetEdslal ARzl #|
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Table 1. Analytical Condition for determination of the carotenoid, cathechin and free sugar Conditions

Carotenoid Cathechin Cathechin Free sugar
Instrument Spectra Physics Co. SP8800, SP200
Column Lichrospher 100RP-18 Lichrospher NH,

(4 X250 mm, 5 lm)

Guard column

Mobile phase MeOH : 95
Chloroform : 5

Flow ratex 1.0 mi/min

Detector uv

Wave length 440 nm

Inject volume 10 m/

Attenuation 16

Chart speed(cm/min) 0.25

(4.6 X250 mm, 7 lm)

Lichrospher 100 Rp-18(4 X4 mm, 5 1)

Acetonitrile : 63 Acetonitrile :75

N,N DMF: 25 H,0:25
Ethyl acetate : 25

0.06%H,PO, : 900

1.0 m//min 1.0 m¥/min
uv RI

280 nm

10 m/ 10 m!/

32 32

0.25 0.25

FFEAL vl Sigmarle] maltose, galactose, glucose,
fructose, sucroseZ AME-8191.0m BXAZ7A L Table 13
ig=

5 A= &F

=xbe) A Ex 23 A2 (Model J.S-555 Japan)S
AL8-3le] WE(L, lightness), A E(a, redness), M=
(b, yellowness)3kS 33| WkE- 243} 7 g )
el o, o] o AMEgF EFENGRE] L, a, b F2 7
7z} 9722, -0.58, 2.69°] KA.

Eape] M Ex= 233 A3} (Model 1.S-555,Japan)E
AMg3le] HEL), A E(@), FAEZbRES 33 9 &
Asle] Faghd vl oH, FFTL] L, o, b 32
7+7} 97.22, -0.58, 2.69°] K=t
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o $-3kiet

TR dibEel W eE F3) 2 g8 AFole|
ol 80°Ce] & o] AL W 2BA® A F
Ale-g Blglen] I5dtE-2 x9le] 2)TH(Appearance),
AE-2] A (Color), T BH(Sweet taste), 2= =t(Bitter taste),
o2l th(Acrid taste), B> T(Astringent taste), IF
(Flavor) 7357} 738tp 8 22 HpE 951 ghe
7] &%= (Taste quality), H4FHe] 7]Z % (Overall quality)
= 2255 52 HAFE Fo 53 AMHER 2AE
et

7) EAAE

A3 A2} SPSS package programe ©]-§3sle] H
AFREA & Al A]8}4] T, Duncan's multiple range testel]
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1. Chlorophyll2} carotenoid| &2

F5TEol o3 Al=" 3}+9] chlorophylld} caro-
tenoid®] -2 Table 2, 35} 22}

Chlorophyll 2}e] 8 M4 202 A A+
2429 mg/100 goll2mt FE TAE ARE 59 F2A4
22 Fpase] TETE 529 735 141.0 mg/100 g I3
o o]% chlorophyll 2= 108.9 mg/100 g, chlorophyll b
* 321 mg100 g& viEiglet. 2 50 A 1zt
A 9 F 1A} chlorophyll §HFe] M3 132t 30%,
7%} 237 £4=31eH 1 o] 5% ehulelA| =3
o3l B ysleie}t, 57 A1) chlorophyll 3RS Al
0] A% B2 312 chlorophylld a2 AHE¢]
281.73~312.00 mg% ZE°] 179.70~ 186.08 mg% 3}
o] 190.09~219.49 mg%ek Rugt ARet 27 A o}
Ebstoh

gubA 0 2 A=eio] ¢ EA0] abo] ¥l 31E U
A gled H1e] AL AFAANA o Al Ab
Blf o] oJ3t sHERRe] AlEPINE-S AAAF)7] $l3)ed
e Ao Wt ol o8 5L a7l P54 bR
&= U= pheophytin, pheophobide, porphyrins
2 A3 AL 5 Aoz gy g,

g FETE =30 & carotenoid®] #FERE 13177
mg/100 g2 lutein®] $F3Fe] 1170.2 mg/100 g2 714

g5 ze] 33X Al 159 A 53(1999)
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Table 2. The contents of cialorophyll in green tea prepared

by Kujeungkupo (mg/100 g)
Chlorophyll
Sample
b Total

Control” 185.5+85 57.9°+32 2434'+11.7
1 1485°+62  41.4°%26 189.9°+8.8
3 1355473 409°+1.7 176.4°+9.0
5 1136'£15  387°%43 152.3'+538
7 1132°+38  37.7%36 150.9°+7.4
9 108971 32.1%21 141.0'£92
F-value 99999.99%#*  11398.65%** 99999 ggk:

Values are mean t S.D.
#4*:P< 001 in the ANOVA iest.
a-f : means Duncan's multiple range test for sample(column).
"Control : Unroasted Green tea leaves.
1 : Green tea roasred first.
3 : Green tea roasted 3rd.
5 : Green tea roasted Sth.
7 : Green tea roasted 7th.
9 : Green tea roasted 9th.

Table 3. The contents of carotenoids in green tea prepared
by Kujeungkupo (mg/100 g)

Carotenoid
Sample

Lutein B-carotene a-carotene Total

Control 4859'+86 48.4+36 31.2°%31 5655153
1 8343+125 77.0+41 264'+15 9379°+18.1
30 8914°+96 79.0°t12 392°+1.1 1009.7°+119
5  8998+78 89.5+57 319°+43 1021.°+17.8
7 9426°%132 94.48°+8.1 368°£26 1073.8 1239
9  11702°+193 111.I'£5.6 364°+34 1317.7°+283

F-value 99999.99%%* 66183 40*** 6504.9%** 999909 gg:*

Values are mean £ S.D.

##% - P< 001 in the ANOVA test.

a-f : means Duncan's multiple range test for sample(column).
C,1,3,5,7,9: as in Table 2.

ol g-Ee] 312 Bcarotene®] FHFL 111.1 my
100 g, a-Carotene- 36.4 mg/100 go12ie}. 1% carotenoid
2] =2 A 30 Folel wEl o0 (p<001) 22
1 kel Srbstdd

Carotenoid = chlorophylls} §7 A1-ZAol| 343}
A Bx e gl A2 ASA7]e e 55
carotenoid $%e] MM luteind] Feol F7HETE
B-carotene®| ¥k Mo Fylgidal ¥ ysigict.

Carotenoide- 17¥] #&F H-8of] wpE Fzkgo] glow
8422 A we] FpE XA el Ak
3] retinoid® M > gl7] Wl Aol 7kt
ssteliA| 22 e o]45T 9)e™™ lutein o 79~ 7]
F-oU AlRdellA] Z1%- s el s,
B-carotened BAAkA0] 47%5<] o-tocopherol®E} 200
wiv} =317, o-carotene?} PR IAIR 75 st ) 2t
4& A E ALz Ry*PE I gl

2. FIE|El2| &

Hx5rol Th-5lo] 20+ polyphenodE-2 2 flavonoid
3EME AlES] flavan-3-0l2 FHE| A ojelae Eel$=1|
Zxjol|2e] 9 flavon-3-0ol B2 2 5572] cathechin,
epigallocathechin, epicathechin, épigallocathechingallate,
epicathechin galate”} X 1E T Q). o] FlEIXF= A
A 71843 e AukE XA Fake] 2w k),
A k), oF, 8F7] Sol] 2 38k w|X|™ epicathechin,
epigallocathechin 5] f=213 7HA & 2331 1n|&
o2 ak(Elk)o] 2F5lal epicathechin gallate, epigallo-
cathechin gallate 2] esterd 7}el7)-& 743 27 g2
SHER S vehdch, FETE B3] Yool uE vl
e Z12] 32 Table 49} 2o B A ME (+)
cathechin& A 2|8 49 7}e)71 771 SA =

Table 4. The contents of cathechin in green tea prepared by Kujeungkupo (g/100 g)

Sample (-)EGC (-)EC (-)EGCG ECG Total
Control 2244003 3.34°+0.07 1021°+1.21 6.01°£0.92 21.80'£2.23

1 1.52°£0.02 3.24°+0.05 8.52"+0.85 5.90"+0.87 18.43°+1.79

3 1.14°£0.02 242°+0.14 6.58'+0.24 4.56"+0.06 14.70°+£0.46

5 0.82'+£0.03 2.29"+0.03 6.94°+0.45 4.59°+0.15 14.64° £0.66

7 1.62°£0.05 2.30'10.05 6.87°£0.36 445'+£0.27 14.64°+0.73

9 0.99°£0.01 2.29°+0.08 6.80°+0.48 448+0.16 14.57°+0.73
F-value 5446.73%%% 5034.93 %%+ 30871.00%#* 11058.73%#* 91381.87%%*

Values are mean + S.D.
**%:P< .001 in the ANOVA test.
a-f means Duncan's multiple range test for sample(colum).

(-)EGC : epigallocathechin, (-)EC : epicathechin, (-)EGCG : epigallocathechingallate.

(-)ECG : epicathechin galate

fzze)Aetsx] A 153 A 5 E(1999)
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Table 5. The contents of free sugar in green tea prepared by Kujeungkupo (g/100 g)
Sample Fructose Glucose Sucrose Maltose Total
C 0.65"+0.02 0.84°+0.05 1.92°4£0.12 0.26+0.01 3.67°£0.2
1 0.50"+0.06 0.78°+0.01 1.16°£0.07 0.28°+0.03 2.72°£0.17
3 0.50°£0.03 0.62° £0.02 1.05°+0.10 0.27% +0.01 244°+021
5 0.52°+0.04 0.64° £0.03 0.99°+0.03 0.24°+0.04 239°+0.14
7 0.47°+0.01 0.76’£0.03 1.09°+0.06 0.27%+£0.07 2.43°+0.17
9 0.46°+0.07 0.41°+0.08 1.01°£0.02 0.30°+0.05 2.18°+0.26
F-value 56.96%%* 359,85 1523 36%+ 6.60%* 2850.97%%*

Values are mean = S.D.
**% : P<.001 in the ANOVA test.
a-f means Duncan's multiple range test for sample(colum).

2 ZAx 2l gAY g2 21.80%°19 -0
B2l e} 5003 (p<.001)e 2 FpAsle] TETE =3t
2] A% 14.57%5 Vehlel2m o|F epigallocathechin
gallate®] ¥aFo] 680%2A 71 @Wo) A A3}elar
epicathechin  gallte > epicathechin ) epigallocathechin®]
T2E Sl

SatellA 7he7]-2- 2] A3} gmlof ogS w|X|E
Aol 2T Al BAEN = F23 9IS sh= Ao
2 E3HT e, keda T F 7M7) F9
LDLE| 282 wid 2 Fe28E AF dAzke
Lin 5”& A} polyphenol 2] <28 & 0 =
2} 71E1709) SfEAd R He) 27 wEsiglen] T2
1 FRFARE-, PAISIRES, Sl o| XA o, F< A
%7 Tl deME By gl

E3] 219 71elA A2 Fol| A epigallocathechin
gallate7} ko] HA& 7FspA Ak Zlez g=iA
&=, Yamane 5" (-)epigallocoathechin gallate”}
N-methyl-N'-nitoro-N-nitr-osoguanidine?l] sl 9]
grandular $1942] A B Al Busi glo] 75T
X Z21¢] F716Zl F (-epigallocathechin gallate7}
4% oIS AR 9Jo] AR FE JBL o)
2leh Apae .

3. el g

RN Feig Dukd Vel 2 R b g
718] AT Foll TAspr g1 F] ik oAl
LS T Al ¥VET QlEEY, Table 5=
TETE 529 2l T vepd Aoz B g
1= HPLCel 93] fructose, glucose, sucrose, maltose
7b gelE et Ax 2ge] F 2 ke 3.67%
ot Be FHL AN F¢ Wtk FETE
A= 2.18%F et Bxle] Fei el

A sucroseZ} 1.01%2. EFa]e] 46%5 XA31=H)
oli= 4l F] o] BE AL ok W HAle felw
eFol 1.02%ehe Bas}t fARH Jehten, 39}
o]*2] pH 212 110°ColA 3087 4 2 9L A2
gk =212] el FF FolA fructose’t 22 440 mg/
100 g, 480mg/100g, glucose”t 27+ 570 mg/100g, 550
mg/100g, sucros} 27t 1460mg/100g, 1440 mg/
100 gelslem ol2j3t 713 Aol 2o g8 wixhua
A A7 Al e 7hav) Zleu 3R vlws
HA ZAasldvial B asisict B ofale] xleleE
sucrose®] o] ©I UL HA FHEe qlokn
Hasjgded ol=sl Y] ek Hxle) 2T o)
ool G Al7)el wel et 2polE Yrhileo) A
717} A4S f7] #8932 37} st sucrose 9
o B 2 ZtAagvls Bast 9o

4, Mz

FETxe| o8 AEF =x)e] MT= Tuble 63 2ot

Agel AEE 1452904 FETE X3}2) A
162502120, HEX 9543, HAEi= 334, ST
16275 27t vehigie). 68 31452] Zolo) e} B=
T FoHez ks AE vehigla shiEs 3
Vot AEE el

A% oJsh Ak F8 A4 AR oho| ZElh
B, HEAIRISE x]e) o, ) Az Fo] FA
H71e| 71%e] HH, G54e) ehdfF 5 dajele W
ol &3 AlElEle] HAE =A shar ¥asigint. 2}
o] H5 FACA olF AR Wizl os) s 2
FRIAAT Sl olste w=F<ee] B8 A gas
ol®l e Mg oz fRsEA e e #
AFFES- 31 Aol Fash v go] Hom 3}
Ao] FHART dojord AA Heol 3Ale] Mol
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Table 6. The Color and color difference of green tea
prepared by Kujeungkupo

Table 8. Correlation between sensory and Hunter Color
Values of green tea by Kujeungkupo

Sample L a b 4E
C 98.70°"  3.03 15.01" 14.52°
1 97.35" 3.08° 15.04° 14.95°
3 97.57° 3.42° 16.86° 16.94°
5 97.48° 3.23° 16.50° 16.60"
7 96.16° 3.50° 16.38° 16.42°
9 95.43" 3.34° 16.27° 16.25°

F-value = 2219.65%** 526.60*** 9324.00%** 1586.11%**

**p <.01, ***p <.001.

a-f means Duncan’s multiple range test for sample(column).
L : Degree of lightness.

a : Degree of redness.

b : Degree of Yellowness.

AE: [{P422+b

Table 7. Sensory scores of green tea prepared by
Kujeungkupo

Sample
3 5 7 9 F-value

Sensory

2.51°290° 3.10° 3.54° 3.16° 3.75" 169.06%**
Color 363" 3.60° 3.60° 340" 3.10° 323  22.00%**

Appearance

Sweet taste  1.53°1.50° 250" 2.30° 2.30°2.37° 89.21%**
Bitter taste 3.90°3.10° 390° 3.15° 2.60°2.50° 131.58*%*
Acridtaste  2.70°2.75° 283" 332° 320°320° 43.22%**

Astringent taste 3.00° 2.87 280" 2.74° 2.40° 2.31°  44.14%%*
Flavor 2.88°3.40°330% 3.50° 3.00° 321°  25.18%%*
Taste quality ~ 2.30°3.00° 390" 3.00° 2.50" 2.82° 110.95%**
Overall quality 2.50° 3.10° 340" 3.00™ 3.00°2.89° 38.51%%*

***:P< 001 in the ANOVA fest.

a-f means Duncan's multiple range test for sample(colum).
“The different letters in the same row are significantly
different(P<.05).

5. 2ts#HAM

Az =xje] FEFI| updE FgTIAE AARE A
7= Table 73} 7t} 2| H(AppearanceyS S3HE vhA|
It F Ao ReFo g Algde] s wokew He
A7t G555 A griEelen 7 2 44
(p<00D)l =}e] 7} 9l e}

Eate] A (Colorye A7 HE g7t H4&55E &5
Ao) Axz} 73 24 (p<. 001 Ael7t it =
Sh(Sweet tastey> 33| &7 FoH A Fol7t AUA
o} 53] o] AkE JAEA dsdel. H-& Sh(Astingent

stz e)#et a2l A 159 Al 5 3(1999)
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Mechanical Correlation Coefficient(r)
Sensory L a b dF
Appearance -0.77 0.53 0.68 071
Color 0.83*  -0.68 -0.46 -0.48
Sweet taste -0.55 0.87* 0.98***  (.97**
Bitter taste -0.19 -0.26 -0.15 -0.04
Acrid taste -0.65 0.55 0.64 0.66
Astringent taste -0.76 0.95**  0.87* 0.88*
Flavor -0.09 -0.01 0.30 0.39
Taste quality 0.02 0.33 0.56 0.59
Opverall quality -0.23 0.55 0.61 0.68

*p<.05 ¥*p<.01 ***p<.001.
L : Degree of lightness.

a : Degree of redness.

b : Degree of yellowness.

taste)?t 2= SH(Bitter tastey> AHY o 7B =kt
92 347t BE5E Yol A Table 39 cathechingt
o] A AT dAEhe RS 4 Ak 31
B (Flavory 53] H5o0M 71 4 F7kElen 94
ZF 4 oA (p< 0013 Aol7} st B9 FEe
(Taste quality)} ZAuFE Q) 7] £ % (Overall quality)S 3
3] 9% s3iM 71 S HrlEe] 52 531
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Table 9. Correlation between sensory evaluation and the
content of chemical components in green tea prepared by

Kujeungkupo
Correlation Coefficient(r)

Mechanical
Sensory Chlorophyll Carotenoid Cathechin Free sugar

Appearance -0.91** 0.90* -0.84* -0.88*
Color 0.75 -0.67 0.63 0.59
Sweet taste -0.78 0.71 -0.91* -0.78
Bitter taste -0.37 0.27 -0.17 -0.34
Acrid taste -0.85* 0.69 -0.79 -0.70
Astringent taste  -0.87* 0.79 091**  -0.82%
Flavor -047 042 -047 -0.58
Taste quality  -0.26 031 048 048
Overall quality  -0.50 0.49 -0.66 -0.68

*p<.05, #*p<.0l.
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