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Abstract

To obtain basic data for the development of domestic tea manufacture, the physico-chemical
properties were analyzed.

The content of crude fiber in domestic black tea was abundant of 50%, as compared with
those in Sri-Lanka’s black tea, while the contents of tanin and caffeine were lower than those
of Sri-Lanka’s Products. The quantities of mineral in Sri-Lanka’s products were determined as
300ppm P, 15,000ppm K, 1,400ppm Mg, 4,000ppm Ca, 22ppm Cu, 21ppm Cr and 45ppm Zn.
These contents were higher than those of domestic products. Al content was 4, 100ppm in dome-
stic products. Pb and Cd were not detected in two kinds of black tea products.

In Sri-Lanka’s black tea, 8 kinds of organic acids were identified and the major organic acids
were shikimic, citric and quinic acid, while 6 kinds of organic acids were identified in domestic
products and were quinic and gallic acid, as the major organic acids.

The content of sucrose was higher than that of Sri-Lanka’s product and theaflavin, thearubigin

and theobromine were abundant, as compared with those in domestic products.

C. semensis var. cambodiensis 2 AZH v} &3
I dAF FAAAL ReTn g,
A Axze 9% Ev Bgoz wE 92
Ao £ AT f4Ad v 2 3FF2 &) A Ao ¥ A4 A% 39 Fast
2 % £ QU0 & F3FY Camella sinensis var. 35~40% HAA & thg o2 vul= JA ) Ao
sinensis, 28 B9} WA C. sinensis var. ass- L& JHEA we] AL A&} o] =2Foz 599
amica, RRAM(QAERCIVY C. sinensis var. ca-  AXF A= 547t A§37] 44 Dk vy
mbodiensis o] tF. =& Bt A AAHE %Ay & FFEANA F 25°C, £E90% o) 49 7oA

ofy flr

M B



54 A

30~90% 3 A HaAAT o dANA AL kK
gz S FE LA AR 2 F 7
A Aok & 3o g& 85~90°CE etz AZAA

Fo] 4~5%2 HA o] A= Zo)

2] et &3 FAAE = 2AAIE FAAEY
of osbd 1986 = Ful oHF AALA 67 Aol A
242.624ton 9 A A AA L Ve gon, £5& AT
g Adolth FE FU BFAZE A F(3 2t T
)7 AA 9 68%, AHNFE zM o] £} Fakxst
32%% A7 Awstz v Aoz veygE d e
19851 =9 75.5%, 25. 5%9+ zs) & FF A%
ol FAAY vFo] AR Folstx ek A

o & q E/AFAE AEFFAA T4 2=
rlas F9E Hotz g4, TARAFE T
A A FEFFH JEAEL A
A 944 iP Eo] Addeh. oled AdA FAA
Qe AEY AR FF] AFH 4

ozt & 4 dee.

2 dFoAdE T4 A dE A8 A& A5E
dzpa F QAAFH 2839 FAAEY FA 5
Ao d3td B4z AAE QA Bmdte vl
t}.

=4
A

KN
2
_.\_.Z

ol 1o
b
=l
oIN
&
f“l

MEr =

E A9 ALY A FHAFS 2837 T2
AEe 19861 119 5% ALEWA &4 H3A A
Falste] R4 7ol A 30mesh o] 3tz Fafste] A4t
gk

Eae QA E A

a2, 3%, 44 zg¥, 24, 24F 1 22
WAe Ao A QEFA FAL $H D3 AOAC
Qwez ARt

FAe e

A xe &4 Gardner Ak Model No. XL20 Colori-
meter & A8tz Hunter 34 9d] 23 L,a,b, AE
oz el

Neutral Detergent Fiber(NDF)2] A4 =

vo]Ae] 1g9 A8E BHAFZ <f7l¢] 100 ml
neutral detergent £, 2ml 2] dehydronaphthalene %
0.5g¢ & sodium sulfate & ¥x 60%7 #d= #d
AR Z glass filter 2 3 & £2 3 AH3}z
acetone 0.2 Fu o] A3 oFggek 105°C oA
2 AzAN = A dAAACHAA AT F F

I

o z]_ .

" Na,CO,%-

&3z e A

A =z

AE &334y e

Fluoride, Sulfur, Phosphorus 3@ ¥

Oxygen bomb o] A A 55 A&£A7
Qo] F4AA A5dq& 2AT F
£ ol e£A"AZY Sulfur & BaCl,§4-2 71¢ F9
#8355 =43+ Turbidmetery ¥ 22 Phosphorus
X Vanadomolybdophosphoric acid #] ¥ o2 A %3}
Atk dd FFEAE L A% 568 500~550°C ¢
A 38 A 7 3 Jarrell-Ash A}¢] Emission Spectrograph.
= 72g 43 FAsigled 4749 44E Atomic
absorption spectrophotometer 2. & %35}l vt.

FAY) FEAE, §714 2 F499 24

2549 B4A 3o 2 theaflavin, thearubigin caffe-
ine, theobromine, A3&§&+, B3 £ 239
24 L A5W FYoE B

Al
M

4

&
F

N

145
luoride:

o

i

&
==
4

e

Zaot o o
Exte] 28

T4 FAS 2939 3349 FAFYL Table 15
2tk & A& Ae 2dds FA4 v 443

kol oF 50% o, HEAZFELL % 25%7}
kel

Eg A4S fﬂrf«l ek JFAoE 28%7F Bok
ov By g A AEo] YoAHE F FolE

A aa} GAEAY A4 B AEE TEH
o wste] o 3.5ue] Tz ANALFE T4 FA
7 9% vaa o 50% Rk ol e ol

Table 1. Chemical composition of commercial black

teas (%>
Item\Sample Sri-Lanka’s Domestic
Ash 5.70 5.60
Tanin 14.10 4.10
Caffeine 3.87 2.01
NDF* 35.0 52.0
Crude fiber 7.60 13.50
Crude fat 0.90 1.40
Crude protein 17.50 17. 90
Total nitrogen 3.92 3.44
Soluble nitrogen 0.87 0.64
Non-protein-N 0.76 0.53
Soluble solid 35.0 26.0

«NDF : Neutral etedrgent fiber
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Table 2. Color degrees in Sri-Lanka’s black tea

and domestic black teas

Color Mmple ‘Sri-Lanka’s Domestic
L 31.9 31.7
a 4.6 4.2
b 9.9 8.2
4E 33.7 33.0

Table 3. Contents of mineral in black tea products

(ppm)
ltem Sample Sri-Lanka’s Domestic

F 94 225
S 4,100 4,100
P 3,000 1,400
Na 695 260
K 15, 000 12,000
Mg 1,400 1,300
Ca 4,000 3,000
Mn 500 1,950
Fe 115 265
Zn 45 24
Sr 4 6
Cu 22 14
Cr 21 6
Pb — —
Cd : — —

4,100

Al 1,000
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15, 000ppm, Mg 1,400ppm, Ca 4, 000ppm, Cu 22ppm,
Cr 2lppm ¥ Zn 45ppm 2 2 F &4 ¥8d 2 3
g vBiged 4 FF)AE F 225ppm, Mn
1,950ppm, Fe 265ppm, Sr 6ppm @ Al 4, 100ppm 2.
= 2937 $A455 ¥& Folgoh

53] Al 38 xdgst AR g o 3%
< veEtigleh 28 SO e F A EF BF 4,100
ppm o2 Zkgtow Phb ¥l Cd¥e o AFd4 72
A %%kt

7122

ok

Faf

FA% 27 £3 AFe] Q44 4749
Table 48} 5. £3 39 $7142 A& 508
sled #28) Az A7 ohg trimethyl-silyl reagent
WA A FEA S glutaric acid & W3 &
A2 AE3te] GLC(gas-liquid chromatography)z.
g3t9d o, Mass spectrograph 2 3ql3le 8Z5-
71 4¢ £ FA3%9 3. & succinic acid, malic

acid, shikimic sacid, citric acid, quinic acid, gallic

J0

z

F

e flo i

fo e o o ono

acid, oxalic acid @ malonic acid o] o}.

 AELS AL G AT LEE A citrie
acid & ¥ &7t 37 FAFR DG & 16w 7F gk
2w quinic acid ¢} [gallic acid & F4 &9 A%
195.15mg/100g, 131.76mg/100g 0.2 23 F7 ZF
of vlgte] 27 69, 9.599 & FFL ey
o W EA9 succinic acid & malonic acid = A
284 kAT 2835t A e F2 2.70me/
100g, 0.84mg/100g & A5 v}, Oxalic acid =
5 A FNA 0.71~0.76mg/g 2] W$olgles malic
acid &= 22 %7} F31o4] 1.10mg/100g o] 4 o0, =

Table 4. Contents of organic acid in Commereial

black teas (mg/100g)
Item\Sample Sri-Lanka’s Domestic
Succinic acid 2.70 —
Malic acid 1.10 3.81
Shikimic acid 12.82 11.50
Citric acid 13. 34 0.79
Quinic acid 32.56 195.15
Gallic acid 14.82 . 131.76
Oxalic acid 0.76 0.71

Malonic acid . 0.84 —_
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Table 5. Contents of free sugar in Sri-Lanka’s

black tea and domestic products (%)
Nmple Sri-Lanka’s Domestic
Glucose 1.77 0.62
Fructose 0.36 0.23
Sucrose 0.39 0.97

Table 6. Methylxanthine contents in commercial

black teas
o S8mPle grilanka’s  Domestic
Item
Theaflavin(%) 0.42 0.10
Thearubigin(%) 1.98 1.11
Ratio* 0.25 0.55
Caffeine(%) 3.87 2.01
Theobromine(ppm) 3, 200 250

*Qxidopolymerization ratio
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