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ABSTRACT

This study was conducted to restore our traditional Cheongtaejeon tea and to develop the special
products. We inoculated Cheongtaejeon tea with lactobacilli (Lactobacillus plantarum CHO 25) and
the mixed microbial strains (L. plantarum CHO 25 + Saccharomyces cerevisiae + Bacillus amylolique-
faciens CHO 104). We also examined the sensuous characteristics and physiological activity of
Cheongtaejeon tea which was produced by the inoculation of microbial strains. The external
appearance of Cheongtaejeon teas were not significant among the teas which were produced with or
without the inoculation of L. plantarum CHO 25 and the mixed microbial strains. The taste of the
tea increased most in Cheongtacjeon tea which was produced without the inoculation of microbial
strains. The taste and liking of Cheongtaejeon tea which was inoculated with Aspergillus oryzae and
Aspergillus niger decreased significantly, and it was not suitable to drink. Total phenolics compound
contents, total flavonoid contents and DPPH (a,a-diphenyl-[B3-picryl-hydrazyl) radical scavenging
activity of Cheongtaejeon tea extracts increased much more in the order of that produced with the
inoculation of L. plantarum CHO 25, control and that with the mixed microbial strains. However,
nitrite radical scavenging activity in 1,000 mg/L Cheongtaejeon tea hot water extracts were in the
order of the control (94.4%), the inoculation of L. plantarum CHO 25 (93.6%) and the mixed
microbial strains (91.1%). Overall results indicated that the sensuous characteristics increased most in
Cheongtaejeon tea which was produced without the inoculation of microbial strains, and those
physiological activities in tea with the inoculation of L. plantarum CHO 25.
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Fig. 1. Production of Cheongtaejeon tea without the
inoculation of microbial strains (left), that
with the inoculation of L. plantarum (middle),
and that with the inoculation of the mixed
microbial strains (right).

Fig. 2. Production of Cheongtaejeon tea (right) which
were inoculated with Aspergillus oryzae (left).

Fig. 3. Production of Cheongtaejeon tea which were
inoculated with Aspergillus niger.
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Table 1. The taste of Cheongtaejeon tea which were
produced with the inoculation of microbial
strains.
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Table 2. Hunter values on the surface of Cheongtaejeon
tea which were inoculated with the microbial
strains and produced.

Inoculation of Taste of Cheongtaejeon tea

microbial Ave.
strains Bitter ~ Astringent Sweet  Incense

Control 37+04" 43307 3.610.6 3.0102" 3.7404°

L plantarum  1.8+02°  2.1¥03° 1.9+04" 4.0+03" 2502

Mixed

microbial 27+04°  2.8+02° 3.0:04" 3207 29+03"

.3
strains’ g

Aspergillus d d

13202% 124031 14203 1.1$02° 1.3+02°
oryzae
Aspergillus 1 5,019 112020 13:04° 1203 12+02°
niger

" Means+SD.

? Mean separation within columns by Duncan’s multiple range test at
5% level.

L plantarum CHO 25 + Sacch. cerevisiae + B. amyloliquefaciens
CHO 104.

Inoculation of Hunter values

microbial strains L a b
Control 37.00£0.6" 2.79+0.3* 5.13:0.3
L. plantarum 40.77+1.2"  2.73+0.2" 7.98+0.5"
Inoculation of
mixed microbial  38.73£1.9°  3.20+0.4" 4.22+0.3°
strains”
" Means+SD.

» Mean separation within columns by Duncan’s multiple
range test at 5% level.

? L. plantarum CHO 25 + Sacch. cerevisiae + B. amyloli-
quefaciens CHO 104.
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Table 3. Hunter values of Cheongtaejeon tea extracts which were

produced.

inoculated with the microbial strains and

The number of Inoculation of microbial

Hunter values

extracting time strains L a b
1 Control 5528127 7.13£1.2% 18.10+0.9°
L. plantarum 47.87+2.7° 10.29+0.3" 14.86+1.4°
Mixed microbial strains” 53.60%1.3" 8.1420.7° 22.10£0.8"
2 Control 51.30£0.4° 6.4120.6° 17.72+1.3°
L. plantarum 46.31+0.8" 10.93+0.5" 15.90+1.4™
Mixed microbial strains 49.17+1.1° 7.30+0.4™ 21.72£1.6"
" Means+SD.

? Mean separation within columns by Duncan’s multiple range test at 5% level.
¥ L. plantarum CHO 25 + Sacch. cerevisiae + B. amyloliquefaciens CHO 104.
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Table 4. Total phenolics compound contents in
1,000 mg/L Cheongtaejeon tea extracts
which were produced with the inoculation
of microbial strains.

Total phenolics compound contents (mg/L)

Solvent Mixed
Control L. plantarum  microbial

strains”

Hot water 278.3+4.6”"Y 3394+59° 197.0+2.2°
Ethanol ~ 498.9+9.4° 524.848.7°  333.8+6.2°

VL plantarum CHO 25 + Sacch. cerevisiae + B.
amyloliquefaciens CHO 104.

*'Means+SD.

*)Mean separation within rows by Duncan’s multiple
range test at 5% level.
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Table 5. Total flavonoid contents in 1,000 mg/L
Cheongtaejeon tea extracts which were
produced with the inoculation of microbial
strains.

Total phenolics compound contents (mg/L)

Solvent Mixe'fl
Control L. plantarum  microbial

strains1)
Hot water 52.8+4.2”%  57.5+2.3"  450+1.7°
Ethanol 89.1+3.4° 1157435  104.0+2.6°

YL plantarum CHO 25 + Sacch. cerevisiae + B. amyloli-
quefaciens CHO 104.

»)Means=SD.

¥ Mean separation within rows by Duncan’s multiple
range test at 5% level.

3k HE A 1157 mgLE 7P #@kou F
AAZ ghefo] B A S HAEI A
O F 1040 mgLe|ReH, dFE HITHA &

T AxF HEAS 891 mgLE 7HE AUtk

=
gExo|E FaFo] F71e AL IEAe UE
A A FHEIZlo] FAadtHA FEfR=o
o] Z713Ith= Park 5(2008b)2] R g 7ehet
) fabrol]l s wart 2R HA, o2
2} A& S quercetin®} myricetin TFo] T F
7te Aol 23k Aoz AzHA. wekd {f4F
TS JEst Az e & EgExol=
F=F SHAA e o2 Yyt

In
o

A 9 B3-S FEste Az e
o] AAFATES ZAIS 2 A5 FEEOAE
F2E9 ¥%7} 31 mgLY u) FAES HES)
o AZZ AL 714%9oH, #F F FETTFY
AL 629%, T AL HejHde 48.9%
£ Yehf Y thTable 6). €4 FEE9] 250 mg/L
d e AT JETY Hud 924%5 HIE
3 =TS JAETY HAHA 91.7%, 5 F A
79 AHed 902% 5 EF 902% olde A

AFA5S JeERUT dEe 2B e F
259 =7 31 mgLy W A HETo
A AL ARFAFL 90.7%H vl FF F
HAETY AL 84.7%, T BET2 HH
AL 420%5 YeEATE olete FEE0] 250
mg/LY e #5F F JE7Y Hed 93.1%,
At AETe HHA 903%E wES E3
AETY Hed 912% L A HET HH
A 90.7% 5 EF 90.7% o3 AAFTASES
YeRATh RCsoate BF FE2EY debe F
EFE BT S FEete] Ax e ol A

747} 238 mg/L % 137 mgLE obM FAFS

aepge] ool A8ha &4
= B, - 42l
AE THYE AADS WBAA AL

P
=
o
- [ (]
fu
>
it
oX,
o
T



146 St=X| Atz Matntela|x] HM212 15 2010

Table 6. DPPH radical scavenging activity of Cheongtaejeon tea extracts which were produced with the

inoculation of microbial strains.

Inoculation of microbial

DPPH radical scavenging activity (%)

Solvent .
strains 16 125 250 500 RC501)
Hot water Control 3642377 629433  77.6+25° 902427 884463  27.2+34°
L. plantarum 405t1.7°  714%43°  93.1#3.1°  924%32° 91.7£3.6'  23.8+3.3°
Mixed microbial strains4) 28.0+32%  489+27° 920+4.3" 91.7t47" 90.5+2.8" 34927
Ethanol Control 52442"  847+18" 954+56° 93.1+3.1° 847434  157+18°
L. plantarum 58.7+5.8"  90.7+1.9° 90.3+35" 90.7+43"  77.0+1.6° 13.7+1.5°
Mixed microbial strains ~ 23.0£2.2% 420327 91.4+4.1° 912439 87.4%35"  422+4.1°

" Extract concentrations (mg/L), which show 50% activity of DPPH radical scavenging, were determined by interpolation.

? Means*SD.

? Mean separation within columns by Duncan’s multiple range test at 5% level.
“ L plantarum CHO 25 + Sacch. cerevisiae + B. amyloliquefaciens CHO 104.

S5 FEAZE By ol g MEIARE ZT
3l7]1% 3THHeo et al. 2007). L ol A
2elA =248 glutamate 839 e

1 S84 ofv|i=Ate] BHIE frEste] AESA
UEPAtHIm et al. 2008). ©] W&o H= &
A2 9] 24EA =4S A ASHE W e R
2 E A dksta st Hold | EAHELS
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T 91.9944%E5 YEMATHTable 5). oghg F
=EdXMe dF F AT FEH63.6%),
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A HE33%) £ 2 Yeh} 732 HF 5
upel opAAkd AAG &gk tols BTk
ofAde AF vt 9 AR T 4y
o]§H 1 e TuA AFo okF F
FEoF o EAsE 28 ¥ 37 ofWl 59 of
W59} nitrite7} WFS-3}4] nitrosamineS AY A3 5HH

(Peter 1975), ©] nitrosamineS YA FE o] 4

£ Aol
§30 ABAES 48

Table 7. Nitrite radical scavenging activity in 1,000
mg/L Cheongtaejeon tea extracts which
were produced with the inoculation of
microbial strains.

Nitrite radical scavenging activity (%)

Solvent Mixed
Control L. plantarum microbial

strains”
Hot water 94.4£027%  93612.6"  91.1+3.6°
Ethanol 83.6+0.6" 65.0+1.2° 43.3+0.2°

YL plantarum CHO 25 + Sacch. cerevisiee + B.
amyloliquefaciens CHO 104.

? Means*SD.

»Mean separation within rows by Duncan’s multiple
range test at 5% level.
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