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Abstract Microbial-fermented tea (MFT), which is made by microorganisms through fermentation, is a popular beverage
in Asia, especially in the Yunnam province, China. In this study, changes of the chemical constituents and antioxidant
activity during the manufacturing process of MFT were investigated. MFT were respectively prepared from fresh leaves
of three different tea species (Yabukita, Daecha, and Korean wild cultivar) and a processed green tea (Korean wild
cultivar). The color of the tea infusions gradually changed to red and yellow as a function of fermentation time. Total
nitrogen and caffeine contents were not significantly changed. Whereas, the chlorophyll, tannin, and total catechins contents
gradually decreased. Interestingly, the epicatechin and epigallocatechin contents increased up to 25 days of fermentation
and then decreased. Change of the chemical constituents of all samples showed the same patterns. The antioxidant activity
of MFT from Daecha and Yabukita slightly decreased as increasing fermentation time. However, the range over which the
antioxidant activity of MFT from Korean wild cultivar and green tea were not changed. This research suggests that it may
be possible to manufacturing possibility of MFT using Korean wild cultivar and processed green tea.
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yabukita), “12]3L 4k ZHEH%—(Camellia sinensis var. Sinensis)
9] 35S AREEIATE tixlet oFRTIEF T A dldtel 9
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o] zkd& 350°Col| A 5EZF H1S(ED-2000, Terada, Shizuoka,
Japan)ZHdS AA 2087t 59 (EJ-1000, Terada, Shizuoka, Japan)
3 ok FEI0] 12% We7F HEE 100°ColA TA17RsSH A
Z3Ah olEF 7HEAE E8E 5(40x24x10 em, Lock &
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1S color difference meter(CM-3500d, Minolta, Tokyo, Japan)Z
=431 Hunter ZH(L, a, by 3R tk(11).

Chlorophyll &2 =X

Chlorophyll 3-8 Son 5(12)2] Hiel <& =33t} =,
7+ A& 1gol 80% acetone 100 mLE WL 4°C, AolA] 184]
7+ & &3 U, filter paper(Advantec No. 2)2 J33}e] &
o]F NS spectrophotometer(Cary 100, Varian, Walnut Creek,
CA, USA)Z chlorophyll ai= 663 nmol| 4], chlorophyll b= 645
oA =S =43 2 AlE9] total chlorophyll $H-2
olgje] F2ew Fslgirh

Total chlorophyll(mg/100 g)=20.29A645+8.02A663
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100 mgS Eaf -2l ¥ H,S0, 10mLe} EajZ
Z1A] (potassium sulphate 3.5 g9} selenium 3.5 mg)E 713+ th, 4
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ol Al 3AIZF FF EaEtAt ®EalE &4 SHFE et
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Tannin®] S 2Fe] BAH(13)lA] A|AIS WhHoR Z7d5
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of F24+d 8- (FeSO,-7H,0 100 mg, rochelle salt 500 mg/H,0
100 mL) 5mLE go] &3t the 15mLe| Sorensen’s phosphate
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Caffeine 2 catechin/2] 32 ODS-HPLCE ©|83lo] =74
319t & H¥2 Waters Atlantis column(4.6x250 mm, ODS, 5
um, Waters, Milford, MA, USA)S AM&3}31oH, oA
MeCN/EtOAc/0.05% H,PO,=6:2:86(v/viv, A £vl)e} MeCN/
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membrane filter, Billerica, MA, USA)Z &3}sle] Hojxl ojHe
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Table 1. Change of color value in infusion of microbial-fermented teas during fermentation

Samples Fermentation period Color

(days) a b
0 88.82+2.31" 2.18+0.02 55.30+2.44
Vabulita 15 90.27+5.76 -0.33+0.08 52.2043.47
25 89.0542.23 1.03+0.45 59.2342.96
35 86.60+0.97 4.0540.63 67.0045.12
0 93.86:4.86 -1.64+0.03 2033236
15 95.38+2.54 -2.8840.32 26.04+4.12
Daecha 25 93.4043.12 2.76:0.41 31.79+6.30
35 87.502.01 3.96+0.96 43.46+2.54
0 93.70+4.53 2.4140.22 25.06+2.31
o 15 88.62+6.27 0.97+0.03 48.14+0.25
Korean wild cultivar 25 87.28+2.46 2.28+0.05 54.58+0.41
35 77.754+3.96 15.69+1.26 76.36+0.36
0 94.12+5.89 -6.18+1.23 25.19+2.36
Processed 15 92.88+5.46 4.16£1.03 29.04+1.02
green tea 25 90.9945.96 2.46£031 32.1741.20
35 91.15:4.69 22204026 31.89+0.31

YValues are mean=SD (n=3)
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f

Fig. 1. Change of liquor color in infusion of Daecha during
fermentation. A, 0 day; B, 15 days; C, 25 days; D, 35 days.
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Table 2. Change in chlorophyll content of microbial-fermented tea during fermentation

Fermentaion period Sample (mg/100 g)
(days) Yabukita Daecha Korean wild cultivar Processed green tea
0 209+23" 228+14 255+30 181£25
5 164+41 223£13 208+17 154454
10 192436 234425 195452 183441
15 173£17 198+10 193+14 184+15
20 134+41 164+11 162+33 153+32
25 135422 156+£25 175£20 18021
30 12012 10421 186+17 138+10
35 112423 100£31 18713 15511

YValues are mean=SD (n=3)
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Fig. 2. Change in total nitrogen content of microbial-fermented

teas during fermentation. €-4, Yabukita; []-[], Daecha; A-A,

Korean wild cultivar; O-O, Processed green tea.
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Fig. 3. Change in tannin content of microbial-fermented teas
during fermentation. €-4, Yabukita; [J-[], Daecha; A-A,
Korean wild cultivar; O-O, Processed green tea.

Tannin g2ke| Hi{s}

atel] ShrE wd zpe] uta) Aof| JEks mjxl= AR} Fo
shuelth(17). PlIAETERte] A
=43 AxKFig. 3), T& A whd e Y} 10.8%, -7 E}
Z 11.9%, A AHAE 17.6%, 233 7527 72%390H
wart Xgel met 2 o] aEE AFS Bt dER
35UA0E whd sheko] Zbzt 1.8, 8.5, 13.7, 2B 5.0%= e}
v tizge] 7 B gAEe Bt 98 Solle SlAt Al
ol 7P B2 T, HEAke e wadd T
W AdRe] Wt 78 Ak =ullat AE s3ke] Ae wd
SEFE 13.46-20.61%% R (16)50] et £ Ao JojMe
S AFo R AR BaxE AR Al Bd dhEfo] 13.7%
2 S} H2g g BT ol Aol HAR] ok T
o2 mAgERaxl] dojHE e 93 71FAS F8T] 7]
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Caffeine & Catechin &2e| s}

A ERt Axg F AR Fo AR 7 3 7R
¢l % WslE HPLCE ol&3te] FAlol 483t 7HRl
FE 585¢] “dF[catechin, epicatechin(EC), epigallocatechin (EGC),
epigallocatechin-gallate(EGCG) %  (-)-epicatechin-gallate(ECG)]
< st A5d 9 dadged we vdedas Ax
A4 5 caffeined} A catechinFo] & W3} S vl

s
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Fig. 4. Change in caffeine content of microbial-fermented teas
during fermentation. €-€, Yabukita; []-[], Daecha; A-A,
Korean wild cultivar; O-O, Processed green tea.
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Catechin®- 339 W3}l nAELER} AxHAY = FHEF
o] sk W3S ARSI & catechin K (Fig. SA)yS wrg A
0] 7.35%, OREIIEREC] 5.89%, At AjEiE] 11.05%,
a3 7RSSR 121%530H, SUlAE A 2 st
Al % catechin o] =A UElRTE RE A5 3lo] &R
4 F F catechin o] FRHOo 7 7hidle] wg FolE o
RF 2.15%, OFRIIEE 4.17%, S AEE 3.05%, 2232 7}
FTEAE 735%7H sk o F St e was
4 T % catechin &) 7P 2 FOo Fhdke A EA
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ol ol catechin7}F 17 Eel=lo] 2 ko] wif- HaLK(1g)
v ER gL A9 28 AR o] AAhH7E st A%
2o o] FEHO Qo] FHEIIFl A% NFAE T
RS Aoz ARHYY. ARE JHE g H3lE dvrm,
catechin(Fig. 5B), EGCG(Fig. 5E), 18|22 ECG(Fig. 5P E&
A|BoA wirt ggel wet x&H oz AT 53] A
o] 7Fd & o w EAshE EGCGE EE A EdA b
FHIFl vls) 7P 2 FA%E Btk TuEAxE ECe
EGCS] A= @& z7]d 7t Fasitrt o] | 2597t
2 1 gEFo]l AR FUFs te tAl A tkFig. 5C, SD).
ol W&yl MHe] wa ECGY EGCG7F mAEo] Eu|g
esterase 52 JAAZMEo] sl C3el 399 AFE gallic acid
group®] 7FFEEIElo] EC2F EGC7F AAEIN7] WlEo =z s
AR}, oo thEk AN AET} AA) o]FAAAE Fgro
Ta7|7k 52t ECG ¥ EGCGE| 74 7%} EC ¥ EGCe] A
2730 2 w|Fo) Hol a5 7ke] eyl F83] ElFdAdel 3l
£ Aoz dAdd o)d dAL B TaRe] 7T

2 HAY Aokl AZE A= v, o] & kg mE
HEE HE 2 AANNE BA FFA AAE] HED 7}
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Fig. 5. Change of total catechin (A), catechin (B), epicatechin (C), epigallocatechin (D), epigallocatechingallate (E) and
epicatechingallate (F) contents in microbial-fermented teas during fermentation. 4- 4, Yabukita; [1-[], Daecha; A- A, Korean wild

cultivar; O-O, Processed green tea.
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Fig. 6. Change of DPPH radical-scavenging activity in

microbial-fermented teas during fermentation. €- €, Yabukita;
[J-[], Daecha; A-A, Korean wild cultivar; O-O, Processed green
tea.
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