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Relationship between Taste and Concentrations of Caffeine

and Tannin in Tea Infusion

AKH T IMEEET T

(Yasuko Yoneda) (Sachiko Kato)

In order to discover the correlation between the concentration of caffeine and tannin released by
brewing tea and the result of the palatability, as for gyokuro, sencha, mizudasisencha, héjicha, bancha,
odlong-tea, we brewed each tea three times and measured the amounts of caffeine and tannin in each
different brewing period.

1. Gyokuro; The second infusion exuded more caffeine and tannin when it was steeped for 0.5, 1,
2, 3 minutes. And the first infusion exuded more when it was steeped 4 minutes. But in the palatability
of each brewing tea there were little differences on the degree of bitterness and astringency. The
total taste of the first infusion was the strongest and most preferred.

2. Sencha; The second infusion exuded the most caffeine and tannin when it was steeped for
0.5, 1 minute. The first infusion exuded them most when it was steeped for 3 or 4 minutes, The bi-
tterness and astringency in the first infusion were as mush as the second infusion and in the third
infusion were weaker.The more the tea was rebrewed the weaker the taste got.

3. Hoijicha, bancha; The first infusion exuded more caffeine and tannin (except 0.5; 1 minutes
steeped one), and the bitterness and astringency were stronger.

4. Ooclong-tea; As for the concentration of caffeine and tannin the result was the same as hojicha,
bancha. The first infusion with the strongest total taste was not preferred. The second one seemed to
be favoured. '

5. The lower quality teas have a positive correlation between the concentration of caffeine and
tannin and bitterness, astringency, umami and popularity. Their tastes seem to be more affected by
the concentration of caffeine and tannin. Oblong~tea has a negative correlation between the popularity

and the concentration of caffeine and tannin.
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FRMEOHBELEL Y 7 =AY « 2V = VEHERO X OBI%

" Table 1.

Concentration of caffeine

Kind of tea Gyokuro (mg/50 m/ infusion) Sencha (mg/80 ml infusion) M}zufiasgﬁsencha(mg/so ml
Steeping time . intusion
min.) 0.5 1 2 3 4 0.5 1 2 3 4 0.5 1 2 3 4
1 st. infusion 8.56 11.58 19.61 24.14 27.25/ 16.92 22.66 31.96 39.36 44.19/1.45 1.72 2.53 3.11 3.81
2 nd. infusion | 20.22 22.42 24.99 -26.16 26.61) 30.58 33.35 30.36 28.13 26.02 2.16 3.02 2.96 3.88 4.82
3 rd. infusion 19.36 17.61 17.26 24.38 16.88} 18.58 16.63 14.18 11.86 10.38/ 1.89 2.82 3.60 ' 4.13 4.73
“Total . 48.14 51.61 61.86 74.68 70.74| 66.08 72.64 76.50 79.35 80.59 5.50 7.56 9.09 11.12 13.36
Concentration (mg/150m! infusion) (mg/240 m! infusion) (mg/240ml infusion)
Kind of tea Hoji~-cha (mg/100mé infusion) Bancha (mg/100 m/ infusion) |O&long-Tea (mg/ iOO m/ infusion)
Steeping time : ;
i, 0.5 1 2 3 4 0.5 1 2 3 4 0.5 1 2 3 4
1 st. infusion | 16.14 23.20 29.03 31.13 31.80, 22.74 31.62 36.11 39.91 42.21 16.88 22.89 29.63 38.11 37.46
2 nd. infusion | 15.49 14.54 13.75 13.21 13.66) 22.58 21.74 21.26 20.61 18.83} 22.62 22.69 22.76 23.72 23.27
3 rd. infusion 8.78 7.10 5.92 5.00 5.13/ 11.05 . 8.90 8.13 5.98 5.74/ 15.61 14.06 12.22 11.04 10.26
Total . 40.41 44.84 48.70 49.34 50.59 56.37 62.26 65.50 66.50 . 66.78| 55.11 59.64 64.61 72.87 70.99
Concentration (mg/300 m! infusion) (mg/300m/ infusion) (mg/300 m! infusion)
Table 2. Analysis of variance for amount gf‘ﬁ%éﬁﬁ%hko BHEENEL 2B r 7 o1
of caffeine VEHERBEIN U 320 ki s s EANE
Couse  Sum of Degrees of Mean F-ratio bl FRARHENHECSWT 1 0BEDETILA
squares freedom squares BET T,
AD 4577.49 5 915.50  101.38%*® 3) RIHEZH
B> 282.08 4 .52 7.81% K2R TBY, MHERT L 1% ORBETER
C 2603.60 2 1301.80 144.16 - JEUSIT & e
vely Z HIPAS x L/\y 7R W B RC
AXB 77.73 20 3.89 0.43 % E$h%°m+;{5 %‘ fﬁfﬁ’l
’ CAXC 1811.16 10 181.12 20.06** MOA7 =4 vEHENELSL, Ric2 M ics
BXC  1015.38 8 126.92  14.06%* EHEarR bh, BEEEOCEWERL KL LKL,
Error  361.04 40 9.03 1R b 7o BRI AR Lo
1) A: Kind of tea. 4) EOBELZHEEN, MHEROBER
2) B Steeping time. % 2RI D RO E HER, B A
3) C: Repeat of brewing. i
4) **: Significance at 1.0% level. E# Ot 1% DERRCHERENR I,

HE (&5 375.16mg/1,200m/ infusion) 25 d % <,
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mg/1,500m!/ infusion) DJET, KH LIIZR(&EF 46.63
mg/1,200m/ infusion) 235 b Aighs -7z,
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Table 8. Concentration of tannin
Kind. of tea. Gyokuro (mg/50 m/ infusion) Sencha (mg/80ml infusion)- | Mézu}ias?isencha (mg’/SOml
. RS infusion
Steepingitime | g5 1 2 3 4 |05.1 2. 3 4|05l 2 3 4
1 st.” infusion 0.95 . 2.64 '4.80  6.49 " 9.59 6.69 *9.46 18.38 22.23 25.47 0.27 1.62 1.42 0.95 4.46
ond. infusion | 3.31. 6.82 10.20  8.85 9.39 18.38 21.76 23.38. 21.42 22.03} 1.62 1.28 1.42 3.99° 3.11
3 rd. infusion 7.03 7.36 :6.69 6.55 6.22/13.31 14.93 12.91 15.47 13.11 4.12 4.66 4.32 2.30 3.78
Total . 11.29 16.82 21.69 21.89 25.20| 38.38, 46.15 54.67 °59.12 60.61 6.01 7.56 17.16 7.24 '11.35
concentration (mg/150 ml infusion) (mg/240 ml infusion) (mg/240m! infision)
Kind of tea ‘ Hoji-cha (mg/100 m/ infusion) Bancha (mg/100 ml infﬁsion) ~Oélong—Tea (rﬁg/lOOmZ infusion)
Steeping time . . . . :
(min)) 0.5 1 2 3 4 0.5 1 2 3 4 0.5 - 1 2 3 4
1 st. infusion | 10.07 10.95 16.49 16.96 20.54] 11.89 14.32 20.20 27.97 24.26| 6.22 .11.08 15.14 16.15 19.66
2nd. infusion 9.59 10.07 ‘10.41 11.22 11.22/16.62 14.93 18.85 25.14 20.54 9.73 11.55 10.74 12.43 12.64
3 rd. infusion 8.04 6 69 6.89° 7.09 6.49.14.12 11.55 '11.22° 13.99 11.76] 9.73 7.91 7.23 8.18 7.91
Total . 27.70 27.71 33.79 35.27 38.25| 42.63 40.80 50.27 67.10 56.56| 25.68 30.54 - 33.11 36.76 40.21
concentration (mg/300ml infusion) (mg/300 m/ infusion) (mg/300m? infusion)
- Table 4. Analysis of variance for amount Thbo
of tannin 2. HL=3
Cause  Sum of Degrees of Mean F-ratio xV= /%E?jj% 3R T, ¥, BbhiHEo
squares _freedom squares . WOk, BHKH, A ERR R bR ELER
AP 2518.34 5 503.77  17l. 9474 CX B EREY RS DS TET e DREREER
B» 276.48 4 69.12 23.59%* AFET.
c®» 215.73 2 107.86  36.81%* .
AXB . 111.18 20 5.56 1.90%9 D ‘“‘*‘_’_’Eﬁ
AXC 356.41 10 35.64.  12.16% FA4RFTEY, ROWHRI L 1% ORBRRTER
BxC - 318.78 8 39.85 13.60** ERR LR, MKLER BERX L l(i 5 LMD
Eror U720 4 2% ThEhoKOBERCHRERR RS, 7 3 /BT
1) A: Kind of tea. 60°C LD THRAWEHT 5 238, % v = V% 80°C fiLd
2) B: Steeping time. , __
. 38) C: Repeat of brewing. BThRCEEHLERWY & &i" 5 EE@’ AKH Lﬁ'{%d)
4) **: Significance at 1.0% level. WHENMES I olctEL bRB, —-jj, Emgmg,b
~ B) *: Significance at 5.0% level.
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T4 \ve CTHIK1IMLIAE 21 0E (EROHE
34.00mg/100ml infusion) & 1F(2 4 (EEOHH
19.61mg/50m! infusion) & o HilE 1712 418 +2 Al
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HeEfnhrofeo
3) MHEZH B S
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Table 5. Sensory evaluations of each teal?

Kind of tea Gyokuro (3min.)» Sencha  (2min.) Mizudashisencha (3 min.)

ist. infusion .—0.13  (C 0.00) 0.53 - C 0.33) -1.73 (—1.33)

Bitterness  2nd. infusion —0.07 (—0.33) 0.20 C 0.33) . —1.73 (—1.33)
3rd. infusion -—0.20 (—1.00) —0.87 (—1.83) - —1.87 (—1.66)

1st. infusion . —0.27 C 0.000 0.65 C 0.33) -1.67  (—1.67)

Astringency 2nd. infusion —-0.07 ¢ 0.00) 0.54 ¢ 0.67) —-1.73 (—2.00)
3rd. infusion 0.20 ( 0.33) —0.53  (~1.00) —1.73 (—2.00)

1st. infusion 113 ( 2.00) 0.54  C 1.00) —0.93  (—0.33)

Sweetness 2nd.  infusion 0.60 ( 0.33) —0.40 (—0.33) - —0.87 (—0.33)
3rd. infusion —0.93 (—1.00) —-1.07 (—0.67) —0.93 (—1.00)

1st. infusion 1.07 ¢ 2.00) 0.80 ¢ 1.00) —0.87 (—0.33)

Umami 2nd. infusion 0.33 C 0.00) 0.20 . C 0.33) - —0.93 (~0.67).
. 3rd. infusion —1.13. - (-—1.83) —1.20 (—1.33) -0.80 (—0.67)

1st. infusion 1.27 ¢ 017D 0.67 ¢ 0.67) —1.07 - (—~1.00) "

Total taste 2nd. infusion 0.13 C 0.00) 0.13 (—0.33) —1.13 (—1.00)
3rd. infusion —1.00 (—1.00) —-1.20 (~1.83) ~1.07 (~1.33)

1st. infusion 113 ( 1.6D) 0.07  ( 1.00) —1.20  (—0.67)

Popularity  2nd. infusion 0.27 C 0.00) 0.07 C 0.00) —0.73 C 0.00)
3rd. infusion —0.60 (—1.00) —0.60 (—1.00) —1.07 (—0.67)

Kind of tea Hoji-cha (0.5 min.) Bancha (0.5 min.) Ob-long tea (0.5 min.)

1st. infusion 1.07 ¢ 0.33) 1.27 C 0.67) 1.60 ¢ 1.00) ’

Bitterness 2nd. infusion —0.40 C 0.00) 0.20 (—1.00) —0.07 (—0.33)
3rd. infusion —~1.20 (~1.67) —0.47 ¢ 0.00) —0.27 (—0.67)

1st. infusion 1.20 C 0.67 1.47 ¢ 1.83) 1.33 ¢ 1.00)

Astringency 2nd. infusion —0.67 (—0.33) 0.46 ¢ 0.33) 0.27 ¢ 0.33)
3rd. infusion —0.40 (—1.67) 0.60 C 0.00) —0.20 (—0.33).

1st. infusion —0.33 (—0.33) —0.27 C 0.000 ~0.40 C 0.00).

Sweetness  2nd. infusion —0.60 ¢ 0.00) -0.53 (—0.33) —0.00 C 0.00)
3rd. infusion ~1.13 (=167 ~1.07  (—0.33) 0.27  ( 0.67)

1st. infusion 0.53 ( 0.33) 0.07 (~—0.33) 0.60 ( 0.00)
Umami 2nd. infusion —0.47 (—0.33) 0.60 (—0.67) 0.33 C 0.00)
3rd. infusion —1.53 (—1.67) —1.13 (—1.00) —0.33 C 0.00)

. 1st. infusion 0.73 ¢ 0.33) 0.87 ¢ 0.00) 1.33 C 0.67)
Total taste 2nd. infusion ~0.40  (—0.33) 0.07  (~0.33) ~0.13  (—0.33)
3rd. . infusion ~1.47  (~1.67) 133 (~1.33) ~0.73  (—~1.00)
1st. infusion 0.00 C 0.33) 0.07 ¢ 0.33) —0.80 ¢ 0.00)
Popularity  2nd. infusion 0.00 C 0.67) —0.20 ( 0.33) 0.27 ¢ 0.00)
3rd. infusion —1.00 (—1.00D —-1.13 (—1.00) 0.13 C 0.33)

1) Average of sensory scores in all steeping of each tea.

2

2) ( ) is somsory score in representative steeping time of each tea.’

(35)
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1% DR TEBENE b, FOBEOEELCS », 6, TERL,
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4.80mg/50ml infusion) & @ M= 1 Al 2 HE +2 R
2 EDEFHE(ERE O %4 15.00mg/100m! infusion)
L 1Rl 4 HEEEOEE 9.59mg/50m! infusion)& D
Wl & B inde X 5 1, EVRIHEHECA R Y ET
BOWE Y= VEHIESE hot, X V= VOB, B
HEEEEL LS BclH+52%, 1R +25¢
EEBDO B A £ 50ml T 100ml OEEL Avic
zE iy, 1HMoATRHEZR LT50ml ThHil
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27, SFLE T h ORI W T b RIFERSEIRE - C
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% & iR T o % 3/ b LR HEL R L bR,
BT PR E 7o Do & T AMNHARPERIZ 2T
fEDEE X 01X R bh, 3Micics LfbpERE
A, —7F, HHREERT 1AL 3 E CEE
BECHS LEL LR, MoWbdsbighh ¥ ToZk
BT,

N7 A VROE Y=V OREL DREXRD LA 7
=4V, 2v=ViE2McEL, 1ML 3MERRVE
b O WRETEHS, Thied bbb TEERET?2
e BRI KL Dhish - eDlk, BHRERD

Table 6. Correlation coefficient between amount of caffeine and various tastes (n=15)
Item Caffeine Caffeine Caffeine Caffeine Caffeine Caffeine -
X X X X X X
Kind of tea Bitterness Astringency Sweetness Umami Total taste - Popularity
Gyokuro 0.319 0.511 0.487 0.442 0.276 0.210
Sencha 0.700%* 0.735%* 0.471 0.816** 0.817%* 0.322
- Mizudashisencha 0.596* 0.481 0.710** 0.753** 0.633* 0.670%*
Hoji-tea 0.816** 0.575* 0.548* 0.829** 0.825** 0.598* 2
Bancha 0.822** 0.588* 0.613* 0.947%* 0.947%* 0.638*
) O6-long tea 0.753** 0.821%* —0.692%* 0.798%* 0.891%* —0.674%*
1) **: |r/(1, 13:0.01)>0.641, Significance at 1% level. |
2)  *:|r|(1, 13:0.05)>0.514, -Significance at 5% level.
Table 7. Correlation coefficient between amout of tannin and various tastes (n=15)
Ttem. Tannin Tannin Tannin Tannin Tannin Tannin Tannin
X X X : X X X X
Kind of tea Bitterness | Astringency | Sweetness Umami Total taste Popularity Caffeine
Gyokuro 0.520%* 0.573* —0.460 0.167 0.097 0.034 0.837**D
Sencha 0.498 0.529* —0.010 0.576* 0.547* 0.203 0.779%*
‘Mizudashisencha 0.228 0.364 0.478 0.485 0.475 0.386 0. 470
Hoji-cha 0.754%* 0.706** 0.400 0.734%* 0.715™* 0.494 0.947+*
Bancha 0.651%* 0.307 0.225 0.701%* 0.720%* 0.220 0.716**
O6-long tea 0.578* 0.668*‘* —0.472 0.834*% 0.717** ~0,563%2) 0.870**

1) *: [rl(1, 13:0.01)>0.641, Significance at 1% level.,
2)  *: |rl(1, 13:0.05)>0.514, Significance at 5% level.
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