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On the Relation between the Quality of Tea and its Chemical Composition

Shunji FUKUDA
(B2 941 08 2 2 HEZHE)
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OB LIRS E OBRC O TEEL » LIRS N T3, BIREFECIOTZORER
CUSRITHEE L TR, BEROMBNIEUR L T 5B ORE, B, #BRREImo L, 20
MEIEORY, BEEFEEC L ) B2 0TI, 20 SHREL BFEI XD TR 2%
PBOLIOTEMINBZ T EPBTERL. BESSON(DLi Chinese green tea, Ceylon tea,
Indian tea, Java tea 45867848 \- o\~ T moisture, ash, caffeine, stalk 8% 23H7 L 1ok,
ZRLIEOTHEPEIEL U B LR stalk && & O BIRS R g2l e, X
Pmmmmmsaﬁkiak%@ﬁﬁ&%ﬁ&ﬁ@éﬁui5%@?@%1@%%@%Lt%ma
#rdb, X proper rolling,gfermentation, roasting WD RE L EY 2EE; factor T
HBLES. BHREEERRE PEEOBBELLE R S OB REF IR, protein,
caffeine, amide—N, soluble ashixERIZE$ £ {, BiZE, BEDMHA 12 {, ether extract
matter, nitrogen free extract, crude fiber & Z i ¥ S OIER A2 { 12072, ¥ tannin,
soluble matter XRZE, E|, FHEOMECHL, ash WER, BF, HHOECHEI U ERE
LTw3. ZOREEAOEITC > TR PERE HHEEEEL LT, FROLX (EB, #
= (RED, Wk IED, HE GBR), B0E &), B (B F6BHEOEERCO-T
M OBRPHL T TATIDERYITONLDTI JICHET 2.
_ I £ B K5 &
@rnmmn:ﬂ%zgummmc%mzw%%ﬁ%bﬁﬁ%f%ﬁfack%GEﬁb%yﬁﬁ
%ﬁﬁkﬁzbwt%,éﬁﬁkﬁbﬁﬁbfljkm?.%mmmm%kngMATm“&t;
S>TEE U1 (2) Caffeine : (DDIEH100cck & b HILGERYEZENDMULDER #EiZ & D72, (3) Total
solable matter : (VD E#K20cck & bEFEE L THEELIZ. @ Total reducing matter KIF
Reducing sugar : 3UElO—2 &% ¥ Lo THER SRS R 7282 T Bertrand #
i X o T glucose B# KW T total reducing matter & L, _LOEERSFRDO—ERICHERE
BEERER % fiA tannin, colouring matter Z DA D A& BrE L IZIRE T O glucose BF ER
LT reducing sugar & L72. (6) Hot alcohol soluble carbohydrate : 8i4120g% Soxhlet &
HEeT3 AR etherthiltiZ 10 L, k% YL L 10129596 alcohol300cc %A &t k-T2 585
BURST D2 L2 2@ 05ET. S8liEX95% alcohol T L 75 2L LI &L TES
HET3. BEPHEKCE» L TE0cc kT L, ZOW10cck KT 5 §¥ T 250cc IR XTI
2Bcc b b BT L oT glucose BE#sk®iz.  (6) Moisture, Ash, "Crude fat, Protein;
Pentosan, Crude fiber &3 % EC LD7C. . S

. B EBREREEBER ‘
(1) Moisture : BZEDKSEE L 20 BHE L OBEZ 212D UE 6 BOFZ o0 TERB LI

o



XOMB EAERF K oW T - GEERE 13

RidTable 1 DY THB.
Table 1. Moisture content of the tea

High grade ) Medium grade Low grade
Chiyono-’ .| Higashi- Umeno- } Kamika- ‘
tomo Aoba Average |Yamabuki kumo - Average yuki wayanagi Average
o, ) -4 g, of 9, 0, ) o/
6.25| 6.217 6.23" 6,077 7.07" 6.577" 6.557 7.327 6.00

1hMe1Ei5ktﬁ%&%%<*ﬁ¥&ﬂ%<TﬂA6%/@JD CRERT LRk S S
BHHEMU T 5. WELTER CX B EROKRGHESBETLALBETLI 2D RE»KF+2
é@fmﬁ6~7yﬂﬁ%ib<,:nwt CEEROFE TR T30S T I3

M%ﬁ#éﬂﬁ%f?i**kbﬁ@i@ékmv.E?o CEORSBRIXZ OME I

9®w%%ﬁnoé®kmbno. .

(2) Ash : 250 ash ¥ total ash, hot water soluble ash, HCl-insoluble ash =431 T 5

LTiBa Table 20 Y TH 3.

Table 2. Ash content of the tea (% for dry matter)

: High grade ‘Medium grade Low grade
Kind of ash
Chiyono-, l Yamab- | Higashi- Umeno- [Kamika-
tomo Aoba |Average uki. kumo Average yuki |wayanagi Average
Total ash 5.37 5.19 5.28 5.07 1 4.86 4.97 4,99 4.51 4,75
Hot-wat.sol.ash! 4.45 3.52 3.99 | 3.37 3.63 3.04 . 2.90 2.97
HCi-insol. ash| 0.42 0.46 0.44 0.33 | 0.59 0.46 0.62 0.67 0.65

Table2iZ X 3 & total ashix E#ZES.28%> HilZk4.97% > T4 T5% D & 5 HREK T &
F WA U T 3. hot water soluble ash & & 41 L REEDBIFIC & 5%, HCl-insoluble ash 1
R OERicd 5. BILEEL200 %ICI WU T C R Si0: BEREFEORE B IIBE
Lt 41135 5 Cdb%. DEUSS iﬁ@wﬁk%@m %EFiOTN%?é EWXCE
Va5, 2O adulterant ¥ EOU B0 LELS, LAMB Mg@ total ash X4 ~7%,
water soluble ash X2~ 5%7T ﬂ’li b £ IE &Y adulterant PR L HEL T 5.
Allen’s commercial organic analyS1s EP ZiX water soluble ash & acid soluble ash & O
& 822> T mineral adulterant 2 LS5 0%, £¥DOER P LI, soluble ash O
B b OWRENRL, REETRUIREOERZ 03 total ash H50~60%1t% soluble ash ¢
SEDENTC EOFRE OS5, ENERERBEE 12 LERACE P05, K038 T
Ca0 P, FERIIRIRTDLEES. ' o
(3) Crude fat : %%&Aéamrqﬁﬁm,%ﬁiﬂwmmm;mmmmu {2x 3 & chloro-
phyll, caffeine, tannin, saponifiable material (apparently wax) , unsaponifiable
material (phytosterol and other hydrocarbon) %’C HB. 6FEDIFEOWT crude fat 52
U Table 3O@Y Th 5.

Table 3. Crude fat content of the tea (% for dry matter)

High grade Medium grade Low grade

Chiyono- ’ - ’ H1gash1 ‘ Umeno- | Kamika-
tomo Aoba Average | Yamabuki Average vuki wayanagi Average
12.93 ’ 12.84 l 12.89 13.69 14.12 l 13.90 } 14.65 8.49 11.57

Table 31245 & HiiER13.90% 058 b £ <, EMIXI2.89% =k, THES11.57% 58 &
LI IEoTe T, BORE L OBRIIEY & k.
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(4) Protein : #FDOINE L Z @égiﬁkmﬁmlﬁ@gkﬁﬂ LEDLDNTL2), FEII6E
Dz ou T crude protein, true protein #EE L I2#EE Table4 D@L TdH B.
Table 4. Protein content of the tea (% for dry matter)
Kind of High grade Medium grade Low grade
protein Chiyono- Yama- | Higashi- Umeno- (Kamika-
| tomo Aoba |Average buki kumo Average yuki |wayanagi Average
Crude protein 30.60 26.08 28.34 25.45 23.05 24.25 24.77 24 .45 24.61
True protein 26.56 21.18 23.87 22.95 18.49 20.72 20.52 16.93 18.73

_Table 4121 % & true protein X FH3E23.87% > Hil2£20.72% > THIEI8.73% 0 & 5 %%

DREEIET 3B LTy 3. crude protein & FRIZE28.34%12 8% 8 S0 b5, WIRZE L THES
L2k true protein f%@{ﬂ’f’?ﬁto%ﬁﬂm YL NI, ?‘R’ﬁ'ﬂmi: 5 b crude protein, true
protein FHITHEDRCIFIZS . JFEIF\ m“f?@m’f&ﬁ%&@l SUCREDRCWERT 2 siE

EVHCZ L LEBATZINLT 2 /BROBELEVREPIRE T IEETER k%z_ L, T
BIfR % MR 2 7“29>l i paper partition chromatography (Z& 37 2 RO wEHY WA

BLEPBHTHDLEE. ~RUFDEFEP S b QRBRRIFTEROP T § DBERSE D

i&ﬁ%%ﬂfb%@f,%@%%ﬁk%gkuﬁﬁﬁuﬁﬁw&7kmbﬂ%
a2
(5) Tannin : RE k3 LtanninidZEOFEEC A CERE Lo UEE T 15 L iR
THOT, ZORBRBEORE LEERTHZ EEOT5D, 6D OCTEFEDERL I
%3 Table 5D@EYTH .
' Table 5. Tannin content of the tea (% for dry matter)
High grade Medium grade Low grade
Chiyono- Yamabu- | Higashi- Umeno- Kawaka-
tomo Aoba Average ki kumo Average yuki miyanagi I_Average
9.65 12.65 11.50 14.45 [ 13.11 13.78 11.00 5.95 1 8.48

Table 5% 3 &L 13.78% MRS, EHZFLIL.50%, Ziick¥, THEES. 48/#*%&&
LizoTw3, BL tannin WEBPLEERCAT { BRC S OHERDS ﬁn% DEUSS ;i*%ﬂi@»
B2 BTk tannin DECEBEEEVBEL E = SHAVISHVILI &i%ﬁfk}: Ve

=0,

LT 7‘E tannin FEIZEDHEERE L BEIL factor THD EMEL TS, BERE
PR W@a X% LD tannin (zi&zrbkt{nﬁ@g DEH L, EO e nl, 5%

Dy O S LEOTEY,
b OFERCE
& UBHL-.
®) Caffeine: Z LI ZENDE E%?“;)ﬁzﬂ”}\ﬁr@ i R U TOR 2 ki
TH o5 eI, FARBLOBRYMERY F¥5sLtEFbhTes. f&oT
SHREDOEE CHETA PRI CE BA LD, FEEPEOFIIOCT
Table 6 DEHTHAB.

Table 6. Caffeine content of the tea (% for dry matter)

BHL Ok B LEETIR tanmn total nitrogen MO /INE B
HeoTZD tannin FEIZZO HE L ED L 512 BRL T0 30 RT7HIA

=

UE v i1
‘caffeine SE M
FE USRS

High grade Medium grade Low grade

Chiyono-
_tomo

Kawaka-
miyanagi

Umeno-
yvuki

Higashi-
kumo

2.07

Yamabuki Average Average

’ Aoba ‘Average

2

2.63

.33

2.48 ‘ 2.14 { 2.11 1.92 l 1.60 ' 1.76
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Table 61X % t caffeine & X LikIK2.48%> FF?&;%Z 126> TREEL.T626 D & 5 & RHEIK
T LB U Ty 5. TATLOCK, THOMSON 5 X3 Lt Ceylon tea E(G)China tea &
CUTEE T caffeine 134033, Indian tea W Z I LTZd50 750, DEUSS X caffeined
B O EBER T Lﬁ%@nngﬂﬂ]%ﬁﬂi_\lf) EES.

{7) Total soluble matter : FEOREEEIZ Z O total soluble matter OFEREERZ I 2 EE LD
T3, 725 L THD total soluble matter i protein, tannin, caffeine, dextrin, gum,
colouring matter, mineral matter Z QIO K S EH BEERSTES £, 6HEOZE O
TOXEFEDERR LD L Table 70X 512 32.90~41.56% % iD T 5.

Table 7. Total soluble matter content of the tea (% for dry matter)

High grade - Medium grade Low grade

Chiyono- .| Higashi- l Umeno- | Kamika-
tomo Aoba Average |Yamabuki kumo Average yuki wayanagi Average
39.26 39.86 39.56 41.56 38.33 ’ 39.95 35.98 32.90 34.44

77% Table 712X % L total soluble matter i *&%39 95% K. OF E#k2E39.56% - 4L, T

234 442803475 L 750 T 3. TATLOCK, THOMSON &i Indian tea, Ceylon tea, China
tea LM UTESE, Zi0 D O total soluble matter & 81%38.43~49.75% Ind1an tea PiE:
3 £ ¢, Ceylon tea Zi1t22k¥, China tea M s LIz D LT 5. DEUSS aiﬁlr&ffﬁ g%
150cc DK ¢ 5 4B HibiEB%IEREE LU 1= hot water soluble matter & X ZEDMEIE
hﬁé@%@&uﬁif®%kﬁ%bfwa.%ﬂ%ﬁ%ﬁ?%%@@%m%%ﬂ%ﬁ%@%%&
/\j:)‘-bi*{%;ﬁ B5 5 S EIEH OB caffeine 80~86%, tannin 38~43%, crude ash 58
~67%, total nirogen 21~239%, crude protein 7~12% TO2TIOFEXHERFIZLD
EACHEPERONITEE . BEOEROHES Tht ZEd—HL T3,
{8) Carbohydrate : ZXH® carbohydrate % total reducing matter, reducing sugar,
alcohol soluble carbohydrate, pentosan, crude fiber 2245 THH L Iz Table 8
DEYOTHS.

Table 8. Carbohydrate content of the tea (% for dry matter)

Kind of High grade Medium grade Low grade
carbohydrate Chiyono- Yama- | Higashi- Umeno- [Kamika-
tomo leba Average buki kumo Average yuki |wayanagi Average
Total red. 13.22 [15.89 | 14.55 | 15.75 | 16.26 | 16.00 | 18.14 18.24 | 18.19
matter
Reducing 7.63 | 8.59 8.11 8.85 7.10 7.98 9.28 8.01 9.77
sugar ‘
Alcohol 8.10 |10.65 | 9.38 | 11.28 | 10.49 | 8.91 | 10.14 10.25 | 10.20
sol. carb. .
Pentosan 4.55 | 5.13 4,84 4.26| 4.90| 4.58] 4.82 6.25 5.54
Crude fiber 10.20 |10.40 | 10.30 | 11.11 ] 10.29 | 10.70 | 11.35 14.25 | 12.80

Table 81X % & total reducing matter & E#EZE 14.55% < FikZE16.00% < FH2518.19%
DI AEEEETIC UGS T3, reducing sugar, pentosan, crude fiber 24L&
I B OMIFIZHBD, alcohol soluble carbohydrate WX H#MZE8.91% b5k b £, Tkt
10.20%, F#2K9.382%5 DIE =4 T,L( 25T %. EGOROV 17&45.%0) pectin BB ZDOME LB
BT EEL, SHAVISHVILI ci hemicellulose &R OMHE & HLHl BR-dD
PHEL TS, FEOERTY crude fibey X 510,309 < H#k#510.70% < THEE12.80%
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Lo T, REET LIS crude fiber MWL TV D, LHEDIWE LKLY & OBRIZ>
WTERIERIEIZ S S0 0, XOERICHEL Tk tannin, caffeine, amino acid % & 3kic
reducing sugar XIEF I BHETERCOID DL EbAD.

. N & #
() ZEOME LRSS & O 5BREPRD D 2 LREETD 505, STOERTIXME
EIFDZITIX true protein, caffeine, soluble ash #5% {, total reducing matter, crude
fiber, total ash, HCl-insoluble ash h3/ 754210,
(2) crude fat & total soluble matter XFEIEKIIEL S, B EIRNICRY, TSI
HOTU T, '
@) reducing sugar & alcohol soluble sugar (& TSI £, FREETNICKY, bk
AT 01
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(B PRSI EREE)

Summary

Experiments were undertaken to ascertain the relation between the quaiity of tea
and its chemical composition. From the data secured it appeared that the contents of
true protein, caffeine and total soluble matter are greéter in the higher priced tea than
in the lower, but the contents of total reducing matter, crude fiber and HCl-insoluble -
ash dre inveréely proportional to tea quality. )

In general no exact relation could be found between the chemical comp051t1on of
tea and its quality.

(Laboratory of Nutritional Chemistry, KKochi Womewn's College, Kochi City, Japan)





