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Determination of Functional Constituents
in Commercial Canned and PET Bottled Tea Drinks and
Investigation of Their Stability During Production

Shinichi Suematsu, Yoshihiro Hisanobu, Hideaki Saigo,
Ryoko Matsuda, Kyoko Hara and Yoshihiro Komatsu

The survey of caffeine, catechins and L-ascorbic acid (AsA) in commercial canned and PET
bottled tea drinks was conducted. Subsequently, the stability of caffeine, catechins and AsA
in canned tea drinks during production was investigated.

From the survey of various kinds of commercial canned and PET bottled tea drinks
including oolong tea, black tea and green tea, it was found that, (1) the concentrations of
caffeine and catechins in commercial tea drinks were 2/3 and 1/2~2/3 of those in normal tea
infusion, respectively, (2) the drinks kept at lower pH value had higher retention of cate-
chins, (3) an intentional addition of AsA was suggested because of its relatively high content.

From the test production of canned tea drinks, it was found that, (1) catechins were less
stable than caffeine and AsA in heat processing, (2) most catechins decreased by heat
processing but (+4)-catechin was remarkably increased, (3) an addition of a minor amount
of AsA was effective to stabilize catechins, (4) the increase of (+)-catechin was possibly
caused by isomerization of (—)-epicatechin.

Key words: canned tea drink, green tea, oolong tea, black tea, caffeine, catechins, L-ascorbic
acid, isomerization, tertiary function, HPLC
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Water treatment I — ’ Boiling ] — | Tea extraction I — [ Filtration |

UV irradiation Deaeration 80—90°C, 250 mesh cloth
lIon exchange 2-5 min !

Activated charcoal adsorption
Microfiltration ete. Addition of

L-ascorbic acid
Brix adjustment

i
| Sterilization in retort ] - I Filling and seaming | - I Preheating I
110-121°C, Under N, gas flow Heat exchanger
Fo:4—8 (min) 92-95°C

Fig.l. A standard production process of canned tea drinks.
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Table 1. Analytical result of constituents in commercial canned green tea drinks.

Sample Storage H Bri L-AsA Calffeine Catechins (mg/100m{) Cate. /Caffe.
No.  (Month) P" ™ (mg/100mi) (mg/100m) —EGC +C —EC —EGCg —ECg Total  Ratio
1 7  5.18 0.42  54.7 15.6 11.5 4.8 6.0 16.5 4.0 42.8  2.75
2 2 6.03029 26.2 13.6 87 45 41 125 35 333 245
3 2 591043  31.4 30.0 8.9 49 52 168 4.4 40.2 1.93
4 4 612031 213 11.6 59 3.2 2.8 119 3.9 27.7 2.38
5 5 6.100.33  47.0 12.1 9.5 43 45 103 3.1 317 261
6 2 6.12 0.27  52.2 9.6 71 3.5 35 97 29 267 2.19
7 2 6.09 0.40  42.3 17.3 136 6.1 58 200 48 503 291
8 2 6.080.24 17.6 12.1 78 3.4 3.0 123 3.3 298 245
9 3 5.98028 19.6 13.7 8.8 4.2 3.9 129 3.5 333 243

Average 3.2 6.02 0.33  34.7 14.1 9.0 4.3 4.3 13.7 3.7 35.0  2.49
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Table 2. Analytical result of constituents in commercial canned oolong tea drinks.

Sample Storage H Bri L-AsA Caffeine Catechins (mg/100m/{) Cate. /Caffe.
No.  (Month) P P™ (mg/100ml) (mg/100m) —EGC +C —EC —EGCg —ECg Total  Ratio
1 3 5.51 0.25 10.4 15.0 4.4 25 22 8.1 29 20.1 1.33
2 4 5.63 0.24 17.2 12.8 4.0 23 19 6.5 2.6 17.3 1.34
3 4 5.50 0.26 12.1 15.7 4.7 2.7 23 8.1 2.9 20.7 1.33
4 3 5.62 0.28 8.4 16.4 4.8 2.8 23 8.5 3.1 21.5 1.31
5 3 5.73 0.26 19.6 15.1 4.0 2,3 2.1 6.3 2.6 17.3 1.15
6 4 6.05 0.27 16.5 17.8 4.3 2.5 2.3 7.4 2.9 19.4 1.09
7 1.5 6.31 0.38 24.4 23.2 5.7 3.2 28 9.3 3.2 24.2 1.04
8 5 5.64 0.29 16.1 17.7 4.9 28 2.6 8.3 3.0 21.6 1.22
9 3 5.55 0.23 13.0 15.4 4.3 25 2.1 7.1 2.9 18.7 1.22
10 4 5.21 0.20 10.8 131 4.2 22 1.9 6.0 2.4 16.7 1.28
11 4 5.29 0.26 6.6 17.3 4.6 3.0 2.4 8.5 3.3 21.8 1.25
12 4 5.85 0.32 16.2 18.8 5.7 3.0 238 9.8 3.3 24.6 1.31
Average 3.5 5.74 0.27 12.2 16.5 4.6 2.7 23 7.8 2.9 203 1.23
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Table 3. Analytical result of constituents in commercial canned black tea drinks.

Sample Storage H Bri L-AsA Caffeine Catechins (mg/100m{) Cate. /Calffe.
No.  (Month) P "™ (mg/100ml) (mg/100ml) —EGC +C —EC —EGCg —ECg Toal  Ratio
1 4 5.40 0.27 56 11.9 36 1.5 38 7.1 4.7 207 176
2 8 527028 17.2 14.4 1.8 15 23 41 32 129  0.90
3 3 559033 27.1 13.2 25 1.8 28 3.1 24 126  0.95
4 4.5 566032 203 17.4 1.9 1.1 22 52 3.2 13.6  0.78
5 7 588025  16.1 193  Trace 1.1 2.0 25 1.9 7.5  0.39
6 2 53952 15.0 13.9 24 1.6 24 4.9 3.1 144  1.03
7 0 5.204.9 33.7 12.7 33 21 31 44 33 162  1.29
8 8 4.86 5.2 6.5 14.3 27 1.8 3.2 58 35 17.0  1.18
9 5  3.66 7.4 5.0 13.7 3.2 1.4 42 105 55 24.8  1.82
10 3 5.03 4.7 34.3 12.2 22 1.0 23 47 33 135 L1
11 7 5.10 4.0 76.0 16.3 28 29 26 6.1 4.6 19.0 1.16
Average 4.7 5.19 0.29/5.2 24.2 14.5 24 1.6 28 53 3.5 156 1.12

PE TXK b EZmikEHI 2T (Table 4)
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Table 4. Analytical result of constituents in commercial PET bottled tea drinks.

Sample Storage . L-AsA Caffeine Catechins (mg/100mi} Cate. /Cafle.
No* (Month) P BTX (o /100mh (mg/100m) —EGC +C —EC —~EGCg —ECg Total  Ratio
1 6 5.850.36  44.1 13.9 11.0 38 4.2 126 3.6 352  2.53
2 6 541032 103 17.5 26 12 22 49 3.3 142 082
3 3 550028 201 16.0 52 2.3 25 83 32 215 1.35
4 4 449 4.2 20.9 13.6 31 19 30 86 52 2.8 1.60
5 10 532025  10.4 12.1 24 15 21 49 3.3 142 118

% Sample No.l : Green tea, No.2,4,5 : Black tea, No.3 : Oolong tea.
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Fig.2. Analytical result of caffeine and catechins in commercial
canned and PET bottled tea drinks.
O Canned green tea (] Canned oolong tea A Canned black tea
@ PET bottled green tea W PET bottled oolong tea.
A PET bottled black tea
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Table 5. Effect of extraction condition on the contents of constituents in green tea

infusion.

Extraction condition Brix L-AsA Caffeine Catechins (mg/100m!) Cate, /Caffe.
Temp.(*C) Time(min.) (mg/100m!) (mg/100ml) —EGC +C —EC —EGCg —ECg Total Ratio
2 0.20 9.4 10.6 201 1.4 7.1 18.6 4.4 51.4 4.83
60 3 0.26 10.9 14.6 26.0 1.7 9.0 25.6 56 67.9 4.65
4 0.29 11.9 14.7 27.0 1.7 9.4 27.0 5.8 70.9 4.82
2 0.27 11.8 15.1 243 1.6 8.5 245 5.4 64.2 4.26
70 3 0.29 11.8 17.1 275 1.7 9.6 29.6 6.3 74.6 4.36
4 0.33 13.4 18.1 30.2 1.7 105 335 7.0 829 4.59
2 0.27 11.9 18.8 28.0 1.6 9.8 31.9 6.8 78.2 4.17
80 3 0.31 12.2 19.4 31.0 1.7 10.8 36.6 7.6 87.7 4.51
4 0.33 13.0 19.2 32.3 18 11.5 39.1 8.1 92.9 4.83
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Fig.3. Effect of extent of heat processing on variation of functional
constituents in canned green tea drink.
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Figd. Variation of functional constituents in canned green tea drink during
sterilization with or without addition of L-AsA and N. gas

flushing.
B L-AsA M Caffeine -EGC +C @ -EC [ -EGCg (O -ECg ([ Total catechins

L-AsA added \
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Fig.5. Variation of functional constituents in canned oolong tea drink
during sterilization with or without addition of L-AsA and

N. gas flushing.
8 L-AsA BB Caffeine -EGC +C A -EC O -EGCg [ -ECg [ Total catechins
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Fig.8. Variation of functional constituents in canned black tea drink
during sterilization with or without addition of L-AsA and
N2 gas flushing.
B L-AsA W Caffeine -EGC +C B -EC [ - EGCg O -ECg [ Total catechins

Table 6. Change of authentic caffeine and

catechins in purified water by heating.

Authentic Heatin Caffeine Catechins (mg/100mé)
sample % (mg/100mi) +C —EC
R Before 24.2 - -
Caffeine After 24.1 - —
Before - 20.1 -
+C After - 13.3 1.2
—EC Before - - 32.5
After - 10.9 14.0
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Fig.7. The Chemical structure of (—) -Epicatechin and (4) -Catechin.
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