KOREAN J. FOOD & NUTRITION
Vol. 12, No. 2 (1983)

#F BEe| FEXKT S 1L¥ay E1L

Bk, ENE SRX
BREXBE AN T8 %LU?J‘UEX -7 RdnE RBH

(19831 54 2

T2])

Chemical Change of Major Tea Constituents during
Tea Manufacture

Chang Mok kim, Jin Ho Choi,* Sung Ki Oh

Kyung Hee University, * National Fisheies University of Busan

{ Recived May 28, 1983)

Abstract

Chemical changes of major tea constituents by tea manufacture were examined by the quantitative

masurements of tannin, caffeine, free sugars and total amino acid. The sample used in this experime-

nts was fresh green and black tea leaves, green tea prepared by classical panniag process and black

tea prepared by commercial process. The results obtained are as follows:

Compared with fresh tea

leaves, tannin was increased 2% in green tea and decreased 56.5% in black tea by tea manufacture.

Caffeine was increased 25,9% in green tea and decreased 3.1% in black tea. Total free sugars were

decreased 78.2% and 76.7% in green tea and black tea, respectively. Total amino acids were decrea-
sed 26.1% and 18.8% in green tea and black tea, respectively.
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Fig. 1. Standard curve of ethyl gallate
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HPLC conditions for free sugar analysis

Section Condition
Hibar prepacked column
Column Lichrosorb NH, (10 4m)
Mobile phase Acetonitrile/Water (65/35;v/v)
Acetonitrile/Water (84/16; v/v)
Flow rate 1.5ml/min
Chart speed 0.5c¢cm/min

RI detector Attenuation4 x

Column 5% Silicone SE ~301
Column temp. 170C
Injection temp. 250C

Carrier gas Nitrogen 60 ml/min

Detector FID H, 0.6 kg/cm*
Air 0.4 kg/cm?
Sensitivity 10x 32

Chart speed 5 mn/min,

SAMPLE

extracted with 2% HPQ, for 2hr at Got
centrifuged at 3000 r.p.m

treated with Dowex 50W and Dowex 1
filtered with glass filter

deproteinized with 80% EtOHS5m¢
centrifuged at 8000 r. p. m. for 20min
at 5C

I PRECIPITATE I | SUPERNATANT ]

evaporated at 50C

made up 1.5n¢

| ANALYSTS |

Flowdiagram2 Sample preparation for
the detion of free sugars bv HPLC
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Autoanalyzer conditions for amino acid analysis

Section Condition
Column size 6 X 460mn
Resin type W3

pH 3.25 0.20N Na~
pH 3.95 0.40N Na~
pH 6.40 1.00N Na*

Buffer solution

Buffer flow rate 44ml/h
Ninhydrin flow rate 22ml/h
Column temperature 50C ;65C
Chart speed 6 in/h
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Table 1. The approximate compositions of tea
leaves and manufactured teas

Compcgos/;t)xon ’l(::e:t;f T?;al;a)f Green tea Black tea
Moisture 76.6 69. 4 2.5 3.9
Ash 1.3 2.8 5.6 6.6
Crube fat 1.7 2.3 2.2 3.9
Crude Protein 7.7 6.6 3.9 17.4
Carbohydrate

(by difference) 12.7 18.9 57.8 68.2
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Table 2, Changes of tannin by tea manufacture

dry weight (%)

Samples Contents (%)
Tea leaf (green) 11.79
Green tea 12.03
Tea leaf (black) 7.89
Black tea 3.43
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Caffeine o) £E %t Table3 3t 229 Gasec-
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Table 3. Changes of caffeine by tea manufac-

ture dry weight (%)
Sample Content
Tea leaf (green) 2.05
Green tea 2.58
Tea leaf (black) 1.63
Black tea 1.53
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Fig.2. Gas chromatogram of caffeine . A, Standard caffeine (3%);
B, Tea leaf (green) ;C, Tea leaf (black) ; D, Green tea;E, Black tea
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Table 4. Changes of free sugars by tea manu

facture dry weight (mg/g)

Free sugar Tea leaf Creen tea Tea leaf Black tea
(green) (black)

Raffinose 42. 44 6.07 3134 7.05
Stachyose - - - -
Fructose 12.62 5.8 13.36 4.62
Glucose 60.56 13.17 63.46 17.82
Sucrose 12.78 5.95 25,92 3.31
Total 115.78  25.19 120.72 28.18
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Fig.3. HPLC Chromatogram of Black tea
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23} Z+-e hepd AL fEEiEEo] & kol Thod Table 5 Changes of total amino acid by tea
e KT EBLE 0 HHS 47 ek o] I RGel manufacture
ol Foixz FHFET ¢ F Utk dry weight (mg/g)
5 #ololcAle] L Amino  Tea leaf Green- Tea leaf Black
acid (green) tea {black) tea
fsoyul . Ake] SEA(LE Table 59 Zom # Asp. 29.86 23.07 13.54 9.8
% 2| aminogrom-& Fig 49} Zvel, Kol o}y Thr. 13.32 9.28 5.60 4.63
AR mhak FO AR el AATHE Aol Ser. 13.62 8.94 7.33 4.42
ehe Fel4q AES YT 53 Nekagawa 5 "Glu. 57.34  43.49 1945 18.50
£ ofulx4bol HAko) e BHEI 2L A} g Pro. 12.94 8.56 5.96 4.48
4& A d53drh Tables o R4 &K M Gly. 15.15  11.90 7.66~  5.35
Bo) fIFExRct 2 2L ¢ 4+ dos o]F isoleuc- Ala, 13.32 10.04 7.45 5.51
ine, serine, glutamic acid ¢} threonine & Zfk7} & Val. 4.47 4.13 2.70 1.81
ol Kubota®*So] £-8%e] o}ul it FH{b7F = Met. 10.62 7.37 2.88 2.92
£ 3] serine, threonine, glutamic acid ¢] Z{kr} 4l Ile. 34.77 23.34 16.01 12.50
shobs A& —FEta el g fLEe] olm x4 Leu. 8.4 5.93 3.73 2.60
M 18% ot MEF ] i of$ A% Ao Tyr. 14.77 10.12 7.07 5.42
2 a8 vl & Nagashima® 32 withering 8 Phe. 15.19 13.01 6.36 5.81
Brpoll FERHEo HHE= o] ofvlxate] Frhgtelx His. 12.50 8.65 4.02 4.67
Hilg o MR, EHRARAAT & Tt Lys. 3.34 2.46 2.06 1.37
Ae Aoz ey ge=e REY KE e Arg. 19.44  16.23 8.72 8.14
A A & BRAAY Ert v AUs HR Total 279.59 206.52 120.54 97 .84

slojok & Aolch,

Fig.5. Aminogram of green tea; 1, Asr.;3, Ser.;4, Glu.;5, Pro.;6, Gly.:
7, Ala.:8, Cys.;9, Val.; 10, Met.; 11, Ile.;12, Leu.; 13, Tyr.; 14, Phe.;
15, His.; 16, Lys.; 17, Ammonia.; 18, Agr.
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