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Abstract

Physico-chemical and sensory characteristics of 28 black tea samples prepared by varing the mixing ratio

of 1 kind of Korean and 9 kinds of foreign black tea were determined, and their relationship was statistically

analysed. Korean black tea was found to be lower in bulk density, caffeine, theobromine, crude protein,

theaflavin, thearubigin and soluble solids, and higher in Hunter L- and b- value, neutral detergent fiber, calcium

and ratio of oxidized matter as compared with foreign black tea. The palatability for 8 kinds of foreign black
tea was generally increased by mixing with Korean black tea. The number of black tea whose palatability
were higher than that of Korean black tea was 12, which was mostly mixed black tea. Theaflavin. Hunter

a-value, soluble sohds of the tea infusion, and potassium of the manufactured tea were the major guiding
characteristics as a result of stepwise multiple regression analysis, and about 67% of the total variations in

the palatability of black tea could be explained by the regression equation formulated by the preceding 4

characteristics.
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Table 1. The description of black tea samples

2 7|5xe AW olpeha Kol ¥ FAH F4 17

+¥, ¥, 7144 2Y¥2 Indian standards®ej
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a2ysgn, MEY Y= Fig T uyez, 4
21 & Color Difference Meter(Yasuda Seiki Seisa-
kuso, Q&) & ol 48 FAHss AFFIL 1 w4
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s}, neutral detergent fiberi= Van Soest 53?9 u}
e g, caffeine ¥ theobromined Blauch 5¢®¥e] 4
Yol F3ld A3y .z, theaflavin, thearubigin ¥
AREHE 5 A2 4Ee 4L dE HFHAAAA
A Qe0q) o)z, $r]48al Fe Cd, Mg, Kol ame
atomic absorption spectrophotometer (Varian, v} <) &
o] &3l AP st
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E & tea bagel] Yo UEHA,
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e TYESEIYEOoR g BEPAEE 9
A Z1EAege Adsdy, A9 YT 3
A kel egsA @ F & AYd JSEs syoy

. Symbol Country Area Grade Methods of Manufacture

H Korea Bosung BOPY —

B Brazil Agrocha PF» —

K Kenya Imenti PF —

I Indonesia D.J. Manggung PF —

C China Hunnun BOPF* -

M Malawi Chitakali F® —

D India Darjeeling BOP Orthodox®
A India Assam PF CTC®
E India Assam BOP Orthodox
S Sri Lanka Ceylon BOP —

1) Broken Orange Pekoe

2) Pekoe Fannings

3) Broken Orange Pekoe Fannings
4) Fannings

5) A manufacturing process by the conventional manner, that is, withered then passed into rollers employing bat-
tens or cones or both, fermented and fired prior to sorting.

6) A manufacturing process by using the CTC machine, that is, composed of a special type of roller which has
the effect or crushing, tearing and curling the leaf after the withering process.
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Table 2. Preparation of 28 black tea samples

Mixing ratio

Samples
Korean Foreign
3 0 1
2 1 9
1 2 9
3 0 9
Total 28
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Table 3. Comparisons of physico-chemieal characteristics between Korean and 9 kinds of foreign black tea

(dry matter)

Source Physico-chemical characteristics Korean Foreign
Bulk Density (glem®) 0.23 0.31-0.38
Hunter Values
L 23.95 19.95-20.35
a 3.37 2.42-3.77
b 7.63 5.46-6.79
4E 65.55 67.80-69.85
Manufactured Ash (% ) 6.04 5.72-6.73
Tea Crude Protein (% ) 23.43 24.89-31.49
NDF ( % ) 31.22 16.96-20.91
Mineral
Fe (mg %) 51 17-105
Ca (mg %) 1109 645-921
Mg (mg %) 474 394-561
K (mg %) 3554 3248-4112
Theaflavin (% ) 0.36 0.79-1.75
Thearubigin ( % ) 4.97 6.34-12.05
ROM?®» 0.58 0.23-0.44
Caffeine (mg %) 27.00 34.42-48.35
Theobromine (mg %) 0.17 0.98-5.10
Tea Soluble Solids (% ) 9.31 10.64-20.40
Infusion Hunter Values
L 25.93 23.63-25.48
a 48.96 48.45-49.73
18.33 18.27-19
4E 3.37 3.79-5.36

1) Neutral Detergent Fiber

2) Ratio of Oxidized Matter
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Table 4. Palatability (adjusted means) of black tea samples and computation preparing for ANOVA of an

incomplete block design.

Sample ()" Score per Panelist T» B» Q* \'AL T,+uW®  Adj. Means
H3 3 6 56 56576 49 188 8 390 52.3107 5.81
B3 3 6 52 7 9 4 5 2 43 197 -25 3 43.0255 4.78
K3 4 8 6 2 7 2 7 4 3 43 193 -21 111 43.9423 4.88
I3 8 7 4 7 5 1 7 4 2 45 196 -16 78 45.6621 5.07
C3 5 6 6 3 3 3 4 3 2 35 199 -59 -243 32.9372 3.65
M3 7 6 4 2 5 2 4 4 2 43 178 -34 348 38.9542 4.32
D3 7 6 75 4 4 7 7 3 50 201 -1 63 50.5348 5.61
A3 7 53 3 5 3 5 4 3 38 194 - 42 - 36 37.6944 4.18
E3 7 7 55 7 8 5 4 7 55 210.5 9.5 ~-73.5 54.3751 6.04
S3 9 7 6 3 5 9 4 4 3 50 2195 -195 -436.5 46.2936 5.14
B2 8 5 8 6 8 8 8 7 3 61 199 45 381 64.2343 7.13
K2 8 7 6 3 6 9 8 6 4 57 210 18 -12 56.8981 6.32
12 7 7 5 2 7 9 6 4 3 50 208.5 -85 -139.5 48.8185 5.42
C2 5 5 6 6 6 9 7 3 3 50 201.5 -1.5 49.5 50.4202 5.60
M2 5 8 55 71 9 4 4 48 207 -15 -~ 147 46.7521 5.19
D2 5 7 7 6 77 6 7 6 58 205 27 147 59.2479 6.58
A2 8 6 7 75 9 8 3 5 58 221 11 - 285 55.5806 6.17
E2 7 7 7 4 4 8 7 6 7 57 208 20 42 57.3565 6.37
S2 4 6 6 4 3 6 4 5 5 43 186 -14 300 45.5467 5.06
B1 6 7 8655 8 8 7 7 625 198.5 51.5 430.5 66.1545 7.35
K1 7 7 75 6 9 7 5 6 39 214.5 215 -85.5 58.2742 6.47
11 7 5 8 5 5 7 8 6 4 55 205 15 75 55.6367 6.18
C1 5 7 55 4 8 8 6 5 53 218 6 -324 50.2496 5.58
Ml 6 7 7 6 5 8 9 7 5 60 216 24 -102 59.1341 6.57
D1 6 6 6 6 6 5 4 7 6 52 205.5 2.5 -10.5 51.9109 5.76
Al 7 8 6 6 4 4 8 4 7. 54 213 3 - 165 52.5993 5.84
El 8 6 7 7 6856 6 8 62.5 2195 30.5 -136.5 61.3413 6.81
S1 6 6 5 5 5 5 6 4 4 46 208 -24 -~ 222 44.1154 4.90
1430=G 5720 0 0 1430

1) Samples with the number 3 are unmixed foreign and Korean black tea, samples with the number 2 are mixed
foreign black tea which contains Korean black tea by 33 % of the sample weight, and samples with the number
1 are mixed foreign black tea which contains Korean black tea by 67 % of the sample weight.

Total score for each sample
Total of score for all blocks containing sample /
T~ B,

¢t —KT, —¢ — DB, + &k — 1)G

2)
3)
4)
5)

6)

u=

r(E, — E)

rkk — DE, + k(b —-r — ¢ + DE,

s 1S @ mean square of block within replication, and E, is a mean square of error within block from the

result of Table 5.
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Table 5. Analysis of variance for the result of sensory.
evaluation designed by ballanced incomplete block

Source DF SS MS

Rep. 8 129.978

Treat. (unadj.) 27 182.817

Block within Rep. (adj.) 54 274.034 5.07

Intra Block Error 162 213.988 1.32
Total 251 800.817

F3 Zless 3L olsthy BAo Y FAH £4 -21

2 o

U4 $A 153 G4 $4 95 & EUs A
2% 2859 A dsted oy FH 2 szx
Bohg getm ka2 BAE FAACZ PN
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Fig.1. Effect of the addition of Korean tea to various
foreign tea on the palatability of each infusion

PALATABILITY

Black tea

( M Foreign tea, Korean tea
[ Korean: Foreign = 1:2,
O Korean: Foreign = 2:1)

Table 6. Multiple regression analysis for the relationship between the palatability and colored components
(theaflavin, thearubigin, ratio of oxidized matter) of black tea infusion

Mutiple R 0.498 adj. R square 0.154

" R square 0.248 Standard Error 0.822
Analysis of variance
Source DF SS MS F signif. F
Regression 3 5.342 1.787 2.633 0.073
Residual ! 16.232 0.676

Table 7. Multiple regression analysis for the relationship between the palatability and Hunter L, a, b and

AE values of black tea . infusion

Mutiple R 0.683 adj. R square 0.374
R square 0.466 Standard Error 0.708
Analysis of variance

Source DF SS MS F signif. F
Regression 4 10.062 2.515 5.025 0.005
Residual 23 11.513 0.501
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Fig. 2. Changes of residual mean square (MSE,), coef-
ficient of determination(R3)and total squareerror (C,)
which resuited from stepwise mutiple regression
analysis between the palatability and physicochemical
characteristics of black tea (0 Rz, A MSE,, O C,)
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Table 8. Data of the best 4 variable model found in the stepwise multiple regression analysis between the
palatability and physico-chemical characteristics of black tea

R square = 0.668 C. = 4.958

Analysis of variance

Source DF SS MS F PROB F

Regression 4 14.398 “3.600 11.54 0.0001

Error 23 7.176 0.312

Total 27 21574

Variables in the question

Variable B value SE Type I1 SS F PROB F

(Intercept) -27.761

Theaflavin -1.210 0.441 2.347 7.52 0.012

Hunter a-value 0.590 0.175 3.545 11.36 0.003

Soluble Solids -0.094 0.043 1.463 4.69 0.041
- Potassium 0.002 0.001 2.908 9.32 0.006




Vol. 18, No. 1 (1986)

7.

Hilton, P.J. and Ellis, R.T.: J. Sci. Fd Agric., 23,
277(1972)

8. A #, PHHAD  REHWHIR, 27, 55(1963)

9. MTRE—, KiR¥ va:

10.

11.

12.

13.

14.

16.

18.

19.

20,

21

ARG TESEE, 20, 46
463(1973)

Biswas, A.K. and Biswas, A.K.: J. Sci. Fd Agric.. 22,
191(1971) )

Biswas, A K., Biswas, A K. and Sarkar, A.R.: J. Sci.
Fd Agric., 22, 196(1971) )

Biswas, A.K. Sarkar, A.R. and Biswas, A.K.: J. Sci.
Fd Agric., 24, 1457(1973)

A%, #4138, AYPFHY FTo)gdTL A
HAFRTA, p. 679(1971)

ARE, HAZ, 247 g2, 12,99
(1983)

. Collier, P.D. and Mallows, R.: R. Cln'o_malogr.. 57,

19(1971)
MRE—, KR*® 1T AFRSIESRE, 19,
406(1972)

7. Roberts, E.A.H. and Smith, R.F.: Analvsi. 86,

94(1971)

Collier, P.D., Brya, T., Mallows, R., Thomas, P.E.,
D.J., Korver, O. and Wilkins, C.K.:
Tetrahedron. 29, 125(1973)

TRE—, KiR* I¥F: AFERSIESEHE 19, 414
(1972) 413

P, GRS ZRBEHETR, 46, 41(1974)
PNEZ « FRERKMHE, 39, 46(1970)

Frost,

22.
23.
24.
. B2 - BARRSTRSMIE, 22, 59(1975)
- FIESIE, SN, ity FIKES,

31
32.

33.

34.

35.

36.

A4 71ixel AU olHutA B4 AY BAA 24 23

FEZ : JARQ, 9, 156(1975)
P2 AR RS TESRE, 17, 154(1970)
Pz, HELS - REEETR, 41, 41197)

I - BA
KRBT HSRNE, 28 63201981)

. Gatchalian, M.M.: Sensory Evaluation Methods with

Statistical Analvsis. College of Home Economics,
Univ. Philippines, Quezon city, P. 353(1981)
HAKEERBRARANY  BRERZE V7o, B
AR, ¥F, p. 338(1973)

. Indian Standards: Specitication For Tea (1S3633), P.

3(1966)

. AOAC: Ofrticial Methods of Analysis, 13th ed..

Association . of Official Analytical Chemists,
Washington. D.C., p. 236(1980)

EapiE—, RSP REEMRIRE, 41, 370971
Van Soest. P.J. and Wine, R.H.: /| AQAC. 50,
50(1967)

Blauch, J.L. and Tarka JR. S.M.: J. Food Sci.. 48,
745(1983)

BAKRSWEGS  ARMHEREIES A2 p. 543
(1980)

EaEZ AR - RISEDSTREE, BRE, B
w, p. 52(1976)

Cochran, W.G. and Cox, G.M.: Experimental Design.
2nd ed.. John wiley & Sons, P. 481(1957)

(19854 109 29 %)




