XX EFAEEMIO: 77-87 (1991)
Taiwan Tea Research Bulletin 10: 77-87 (1991)

AR RTGKE

BAE EIH FeE

_ 1% =7 _

BALE -BEIH B> 109 GHRAXBRE—I]. QHFKREZHI N4 £W
FEFFREEM 10: 77 87 . _ _ _ o

—EEHR-MRIKEGNES  FRBENUAEHAEHRESANMTEHTH
ZURABMNRCEBR > YHIEMBE BRSO/ ERILE » MENERESTE
RAGEHUEERZEN  BRERET  BEUGEHAMERUTAZGEER
BEEEEARRIIE s AHFRARECERIREEREY > GLERSEHILE
LERSETEBABRIIE » MESW T RS YEIARE » TROERKBEES
FREEHAMNZERATRET  EEERCBBTHARHSTEE > BREMNE
E2HBEERKABESCITRERBY > XGBEXRKERE bEELY.I3EE » bEK

 ORBRANETRTF o B R AR T I AR AR o

THET  BEX - GEHEG - ASF

. By =
BT RRBEERE DEEHERR » QERE(L ) off - bl ~ FE ()"

48 ( tan'a/b) REBEME (AE) MBI BIME ( Discriminant variables ) EFHIFIH
i AFRERBERTURIGEZERLR - BHK - BBEAREF X R ENCERE—
BRERARTLINEER - AL FRSRERMHINZ 8 > SRERHSITEERERE
WEAREEM XENIEDLERE — RN AR BRSNS S FIR B » 34 o2
P 35 DA B I AT AR R o DIAIBI A TR S AN RMBOF R RETHRBR S ZEH
 BEERGEHEHS ARG » 41 Aishina ( 19792 » 1979b ) FERI 1T F R AR 6 Vi 2 9
Powers and Keith ( 1968 ) MEREHWRTEASEMEZEHS » MPRELIHZFA >
Takeo (1974) RMIRFAFARERAXLCREERESANMTERTRSRIHK - EaEH
R—WEAEZKEAER  XRBEGWMNERN LR A E I KEUERLR » HARITE
HEETARBREGZLER > BUERSHENCEH SR REFTESITHRIMSE > &
AR, H A TR 7 K R I 2 M R T R K, o

1 EW AR RS BB IR
2 BT RA R R G BB I AT R
3 MMERRK BB E



78 _
ERXEARERE 10 8] (1991)

' MERDZE

—~BRBHE SR EE—FICENCERTERE (LERLER - X280 BOKH)
B Rk BH3THEES o mﬁﬂﬂﬁa’iﬁﬂﬁZF‘ﬁiﬁﬁlw}ﬁﬁ%ﬁﬁﬁﬁﬁh’ﬁﬁ B~ TERSE
*E

CZRBKRBZAUE I RBKELZHAELANippon Denshoko Kogyo ND- lOOlOP HaEHAE » e
HERIRBBREZRMIN » LBRRATRREERMREEEE » BB K1I50n #E 558
BMHERE  RRBBUSERBLULAZEHETELIT  2FRAUMAKRER » BREX=100-
Y-98 » 7=118RME{H ©

ZHEEBELLBRS T ﬁﬂﬂ?ﬂﬂiﬁﬁﬁ“ﬁi& W@FE » Theobromine * Theophylline * {&
BIERZFESR ( B¥E Catechin® Epicatechin® Epigallocatechin® Epicatechin-gallate
Epigallocatechin—galIate) » Soluble solids ®* Soluble nitrogen?® Total nitrogen:?
Sucrose * Fructose » Glutose » AIRSEA FIEI MR MR o 717 77 1% 8 RAOACR B R B ILARIH
o EE (8F »1990) o

U 5T a o) ﬁ‘EJLA@.E%{EJE%%R#@&@&&&ﬁﬁ}*ﬁfﬁ*%ﬁﬁﬁﬂﬁﬁ #1T Stepwise
discriminant analysis® MUBERTHASFERELHURILEEXY  EREEERNNE
RBMBE T EARE (HH) » FERECRRTERERST T (Principal components
mﬂww)ﬁﬁﬁﬂ@ﬁﬁﬁ(&mnva)kFlZﬁﬂﬁﬁ B0 I B A O 1T A B
SHHT © Eﬁﬁﬁ*ﬁﬁﬁéﬁﬂﬂ*ﬁ%%z*ﬁﬂﬂusmpwlse regression analysnsaﬁﬁﬁ’l‘ﬁ Fir 5 #7t
%1‘%17’?1%&81&8%%71:52 o

iﬁ%ﬁrﬂﬁ
“Wlﬁﬂiﬁﬁ%ﬂ%Z@.ﬁ%ﬂ(éZ§ﬁﬂﬂﬁJﬁ1ﬁ _
BREFKEBZER » BK (1987) Eﬁ@ﬁﬂﬂigﬂﬂ@iﬁﬁﬁﬁiﬂﬁﬁﬁﬁ%&? HbiE (&
BREEAEER) REREREEIER KBRS (FXK) » off (FE) WL (F
) » BEMAERMAFE 3% ARAXKSEREEERWD (LVanillin-HS0E ¥
) At KHEMEBERKACEHBERKARRIEBRDOEEVIRRGR c HERTHR (FIEID ) o947
ERET > BERKELRERDIFHARREAMCRIOBREYREBAER » 9 8 HRH
MBS BRCZRMEDARR AR P ELER KCREERFHENTIRRE » ARMHilton (
1972) BNakagava (1969) ERHTFAARRKRE LSRR BANAEHESRH » HEKXKM/NE
FF & Catechin® Epicatechin® Epicatechin gallaté * Gallocatechin: Epi_gallocatechin
gallate * Epigallocatechin » Bl&Pyrogalloyl groupfyCatechin (R=%) EBECatechol
group (§1=%) BEAL » HER 460nm EZ'&%EU%*@EM% » BN Catechol catechins B
galloyl catechins BB B o |
EPMTEERVELERKGETEREN » RAXBERITBARESGEZ— » BRHIY
E-X ARBTIHHEETAEORABMNRZBEIRET S
 E-RIAAZOMNRCEEREKAZERZIAFER HREREEFRKER Lras b
AEEERHEENEHAE KR IER > ERZE - VEHRAMEEBBRERE® W LEMEK
BETR-BERKEEXEAPER WERAERAARRSEE  MIRHHTEYEBRLRE » $7
Eﬂﬁﬂ:ﬁ%?ﬁﬁak  FREARBBELBERE - RoRUAEZHAEEE R BBESTTE
FE KK ZStepvise discriminant analysisZ AR > HBRBETRERISEREE 14E 8 F
SIEMERA » 1EREHERA » KA RBERZ ARSI E (93.3%) » TER22ERE » H 48
MAEBERARBRAABIRIIER AR E (81.8%) - BXIEXFTHBAREFERY R



_ 79
XA BRE I, QHEKEZHI>H

M VERBEATE > I RAMTREAN > MEREMERAFRARER » 55K bR
EHN - HEBREXIFEREANRNEFERE 86.5% LETTASGHR L CEREM
TREFBERS 2R > BB KO FEEER » KT ¥ 8 T B 2 2 B R
pEoe - - -

ﬁ“.?ﬁﬁﬁ@ﬁ%*@ﬂéﬁ2§ﬂ.
Table 1. Effect of season on the color difference measurement
of Paochung tea

Season * L a b AE

Spring 903.35  -3.60 ;;T;;_ 22.29“““_“
Summer 89,23 420 5.4 27.56
F-Value a4z 2eh 2916 .
Sig. of T ~ 000 1480 000 000

R, TEFEHEERFIARNCEIANST T
Table 2. Classification results by color difference
| measurement after stepwise discriminant analysis
for different seasons of Paochung tea

Actual No. of ‘Predicted Group Membership
Group Cases 1 2
~Group 1 | 15 14 | 1
(Spring) 93.3% 16.7%
Group 2 22 4 18

( Summer ) 18.2% 81.8%

P — NP . ke i ey o ]

Rercent of "grouped" cases correctly classified : 86.49%

-
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Table 3. Effect of variety on the color difference
measurement of Paochung tea

Variety L a b - AE
b a a a

C. §S. Oolong 91.77 -3.87  22.80 24 .46

“ ' b a a a

TTES 12 91.61 -3.97 22 .86 - 24.70
| a a b b

C. S. Dapan 88.00 -4 .11 25.99 - 28.53
F-Value  4.660 0.177 3.060 3.750

Sig of F 016 .838 .060 .034

The mean values in each column followed by the same letter
are not significantly different at 5% level with Duncan’s
multiple range test.

RM, FRMEEERFANGEZH B2

Table 2. Classification results by color difference
measurement after stepwise discriminant analysis
for different varieties of Paochung tea

Actual No. of Predicted Group Membership
Group Cases 1 2 3
Group 1 169 3 4
(C. S. Oolong) 56.3% 18.8% - 25.0%
Group 2 13 6 5 2

( TTES 12) 46.2% 38.5% 15.4%
Group 3 8 2 S . 5
(C. S. Dapan) ©25.0% 12.5% 62.5%

= B ———

Percent of "grouped" cases correctly classified . 51.35%
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Table 5. Effect of season on the nonvolatile components of
~Paochung tea

Components F~value Sig. of F
ASP | 3.18 -
Theanine | 4.16 - ,049
GLU 1.33 —— e
PRO | .66 —
GLY 2.60 —
ALA | .63 —
CYS | 7.98 | 008
YAL .71 | —_
MET 01 -
ILE 5.61 —
LEU 5.99 012
TYR 1.54 —
PHE 1.66 —
LYS 3.75 —
HIS .16 —
ARG 7.75 - ,009
Total amino acids 4.55 .040
FC = | 11.70 002
FT 2.19 —
KTO o 17.15 000
VHCL 14 .31 001
EGC .52 —
C 1.87 -
EC 01 | —
EGCG J.11 —
ECG 3.03 —
Caffeine 5.59 024
Theobromine 22 —
- Theophylline 9.73 o . 004
Soluble solids 2.74 —
Soluble nitrogen 9.59 004
Total nitrogen 28.36 ~.000
Total alkaloids 1.58 —
Sucrose 08 —
Glucose | 1.64 —
Fructose | .10 —
Al .02 —

* . FC* FT» KTO» VHCL are phenolics determined by Folin-
Ciocalteu® Ferrous Tartrate®* K-Ti-Oxalate and Vanillin-
HCl methods. C. catechin?® EGC: Epigallocatechin® EGCG :
Epigallocatechin gallate » ECG: Epicatechin*® EC -
Epicatechin.

+x . Means Sig. of F higher than 0.05.
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Table 6.Classification results by chemical components

after stepwise discriminant analysis for different
seasons of Paochung tea

Actual No. of Predicted Group Membership
Group Cases 1 2
Group 1 1 14 ]
(Spring) '. 93.3% 16.7%
Group 2 22 3 19

( Summer ) ' o 13.6% 86.4%

Percent of "grouped” cases correctly classified : 89.19%

bbbkl ikl el .
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Fig. 1. Visual display of each pricipal components of
nonvolatile chemical for different seasons
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Table 7. Regression results of colo of infusion scores with
color difference measurement

Models | R F Sig. of F
1 Y=8.54+0.58b-0.015b* 0.68 14.47 000
2 Y=8.33+0.576 (a+b’)""-0.015b’ 0.70 16.13  .000

3 log Y=0.958+0.019 (a*b®)**-0.0005b° 0.72 16.41 .000

estimated
-

sSensory

. EERKABESFREAEHAERSROWIITEMGE

Fig. 2. Standardized scatterplot of estimated and sensory
scores for color of infusion (model 3)
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R S RRFARET > SER KGRI REEMHE VEE - REMRATHRYMRZMNK - BB
BRIEBARLSRREEMNF - AFAXAREBRERFUERELEFEWR » AR
HAESHRES - &8 - EESRKEFTRAZLBR » ¥ - ZENEREKN » SR amEs
WRTBERERTARIHEA > HEARBERETR » R KBRS RER RSO IE KR

HETRRE  WEEE - F KRS ZESHAFTRETT
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Color of Paochung Tea Infusion

II. Classification of Various Kinds of Paochung Tea
by Discriminant Analysis

Yung-Sheng Tsai' * Andi-0 Chen’® Ru-Hwa Chang’

Summary

A number of 37 Paochung tea samples produced from different seasons and
varieties were Subjected to color difference measurement then classified with
stepwise discriminant analysis; Results showed that there was a higher percent of
86.49% correctly classified for those samples of different seasons ® but a lower ones
of 51.35% for those of different varieties. Principal component analysis was applied
to nonvolatile components to select independent varibles then discriminated on
- samples of different varietiES"it showed that a higher percent of 89.19% correctly
classified compared with on color difference measurements. Relationship between
sensory evaluation of Paochung tea infusion and instrumental analysis® it showed
that only about 50% of variance of sensory evaluation was able to be accounted by
color difference measurements. Color measurements of b and chroma ( (a™b%)"®)
were most responsible for variance of sensory evaluation of Paochung tea infusion:
it seemed that a non-linear relationship was existed between sensory analysis and b
value.

Keywords : Paochung tea ® color difference measurement * discriminant analysis. )
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