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Aspergillus sp. (PK~1, FARM AP-21280) = T3&fE L7z% (Camellia sinensis L.) 75
teadenol A I X} teadenol B &4 L7-%id4Y T /= NVEEREEEL, FOEEERA
g Hr(MS, TH-NMR, 15C-NMR, NOE, HMBC )i & W RE L7z, ZO(LBEEICE T 3
BRSR DHESBIATIZ DWW T, AT X 8% Aspergillus sp. |7 L D REELIE L, AT |
MCEVERT B itk VESRLE,

Aspergillus sp. (FARM AP-21280), A. oryzae (NBRS 4214), A. awamori (NBRS 4122) %7
Burotium sp. (FARM AP-21291) THREEALEE L7 &% X E RIHEIC ST, HPLC H4FIC 1 1 5
ERRMT L 72 & 2 5, Aspergillus sp. S8EESS SEICRBNTHITESED teadenol A & teadenol B
(teadenol A: 1.01-1.79 %; teadenol B: 0. 16-0.37 %, HIREEH7ZV) BPROLNE, —0
Z &1, teadenol "‘EODEFEL Aspergillus @E%$75>7‘(% CEAELTWARZLEZRTHEDOTH-
72

SERTELRTHREAE BF. v—nl B HEBIOTF— TER) BT 2 RE 0%
AOTR FITE & HREMRIT 2 BAOIC HPLC-TORMS S4TIER WG Lic, 627 MfRBIARA2S . TBESE (PK-1)
BROHBRAE» LRSI, 0 5 5 359 RAR TR (R T DR, Fiz 98 Atdrid, PK-1
IZBWTOLMH &7, Teadenol B % PK-1 B TCO LR éﬁ’btﬁ\ teadenol A X PK-1
THESRET, TOMOTER CRERIVENRY — 0L EORTHRINSAE, ~0- L
U—a R OMIBRIZBT S Aspergillus sp ok 5 B REEBERETE LD TH o 7,
HPLC-TOFMS 43 #TIZ8W\ T, m/z = 756. 2118 BEXT m/z = 756. 2108 %TT_O@{EA%%#m
S, FDyFR SEBEmD 7 Z R ) A F*E(¢/7:D—Jbﬁﬂﬁ§f1§) L HEEZRE 7=, HPLC-TOFMS
TGWTDT T 7 4 U IHHTIE. &% éifiﬁ%@:ﬁ'zx@@?ﬁﬁfi{‘hﬁ%@ﬂm WFERCHER 251
ThHdeFshr, ‘

Teadenol A BL teadenol B DAGHRM2HELRET 272D, A—FZ L —F L
(-)—epigallocatechin 3-O-gallate (EGCG) [EGCG 3 KL T8 (-)-gallocatechin 3- O-gallate
(GCG) DIB&#]% Aspergillus sp. (FARM AP-21280), A. awamori (NRIB-2061) ZE 7= A
kawachii (IF0-4308) I THEEMIE %35 = 72\, teadenol A 3 .J U teadenol B DERZTEFE L
o TOZ LI, teadenol RS T LM (BHCG 3 LT GCO) 2 BALH SHE = & & o
TOLDTHL, RERORERE L LIC, BHTX L EILELRENS teadenol A 3 1 U
teadenol B DHBEKEIEZE L 7=,
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Two new phenolic compounds (named as teadenol A and teadenol B, respectively) were
isolated from tea (Camellia sinensis L.) leaves fermented with Aspergillus sp. (PK-1, FARM
AP-21280). The chemical structures of teadenols were elucidated based on the analyses of
their spectroscopic data (MS, 'H-NMR, 13C-NMR, NOE, HMBC eto). The absolute
configurations of the structures of teadenols were also certified with their biosynthetic
preparation in the treatment of tea catechins with Aspergillus sp. A

In HPLC analysis of teadenols in the tea leaves fermented with Aspergillus sp. (FARM
AP-21280), A. oryzae (NBRS 4214), A. awamori (NBRS 4122) and Eurotium sp. (FARM
AP-21291), high amounts of teadenols A and B were detected in the fermented teas treated
with Aspergﬂ]us sp. (teadenol A: 1.01-1.79 %; teadenol B: 0.16-0.37 %, as dry weight).

For the evaluation of effective identification of specific metabolites produced in various
types of commercial teas (green, oolong, black and puer teas), HPLC-TOFMS analysis was
performed. 627 compounds detected in among all samples (PK-1, green, oolong, black and
pu-er teas). 359 cbmpoﬁnds observed 6nly in among four commercial teas (green, oolong,
black and pu-er teas) and 98 compounds observed only in the fermented tea (PK-1),
respectively. Teadenol B was detected only in PK-1, and teadenol A was found with
relatively high amount in PK-1 and not so much in four teas group. Teadenol A was
detected in a commercial tea (oolong), showing that the oolong tea might be fermented by |
natural Aspergillus sp. in the fermentation processing. Two compounds with m/z =
756.2118 and m/z = 756.2108, respectively, were also supposed to be flavonoid compounds
(e.g. kaempferol triglycosides) from the m/z data. The profiling analysis of HPLC-TOFMS
was very useful for the identification of complex metabolites in processed varieties of tea

products. _
Teadenols A and B were biosynthetically produced in the autoclaved solution of
(-)-epigallocatechin 3-O-gallate (EGCG) [mixture of EGCG and (-)-gallocatechin 3-O-gallate
(GCG)] which was incubated with Aspergillus sp. (FARM AP-21280), A. awamori
(NRIB-2061) and A. kawachii (IFO-4308). This result demonstrated that teadenols |
detected in various fermented tea products are originated from tea catechins (EGCG and
GCG) in the materials. A biosynthetic pathway of teadenols A and B from tea cateching

was proposed in this experiment.




(FALEE 8 F#k=)

R RIEESROE S

oA Rani Agustina Wulandari
£ 4
r¥E  EEA¥ #E CER B
BlE EERE e WAk EF M
EEZE (Bl ERBAE wE KH
RIE  EEAY HHE tE &
BE  BRBAE KHE E
EEWHNE
| Analysis of phenolic metabolites in the fermented teas.
7 H (EERIZEEND 7 = 7 — VRSB R S O BT

P (éamezzja sinensis L.) IR REBHHEETHY, FERK) 7=/ —ALTh 3
AT X URBEDEED LN OBESRAREM L LCLVEETH D, KT
DREBEOENP LIRS, vV—ur K, HEZICHMI(LSN LB, TRENOREEEC
WLIERY 7 =) =B Z B A TEY . TORENELEBOFRSES 2 ShT
Wh, WETE, FEOT—7 LK OB, IR B T REEALE U REEE O
MEMEDER S L, £HREHEORR LT ZOZMMENEE N TN D, Y%
X, EERCHEESOMEDOMEFEENZETHY . RERSDEECE-MERL O
MENZ Lo, EERRBAPBNTHEORRIRTH S, KPR TIL, HPLC-TORMS
FOSHRBEERT D2 LICEY, MEDEBRCHEERO LS EHLMIT DL &
BT BRI T Ry OBBE, HEMRT. 20 IS FOESRKRKOERNIE
B %1772 > 7=, |

Aspergillus sp. (FARM AP-21280)I1Z THRE:L 7= & (PK-1) 75 teadenol A I X Ut/
teadenol B L& LAFMRY 7= ) — A E HEE L. 7 0L 2HE % &2
(MS, 'H-NMR, '*C-NMR, NOE, HMBC %)z L 0 & L 7=, %Mc%%‘ﬁéc:mv‘éﬁimﬁﬁ




No. 2

BALIZ DWW T, KA T % V% Aspergillussp \2 X 0 FEBEMEE U AMEH RS- -
D teadenol EEAEEGHRTHZ LI X VR L,

FEREMEY & B Y OWBEEZFET 572012, Aspergillus sp. (FARM AP-21280), A.
oryzae (NBRS 4214), A. awamori (NBRS 4122) %7 Eurotium sp. (FARM AP-21291) ©
FHEELHE L2 REIZ OV THESEMT LI 2 5, Asperguzus sp. EBEREICB W TH
WZEm B ED teadenol EA®D b, ZdZ L, teadenol D EREIZ Aspergillus
DERPRESBEELTVWIZILE2FZTHDOTHo I,

SESERTRELE (BE. v—vrE AEABLOS—T7 — %) 2B 5 REY
D5 =Y f&ﬁ]f&“k%ﬁ:%%@f:&b@ HPLC-TOFMS 3 HTEIZ DWW T b st Lz, 4 L= &
EhD, 627 ORBMHRSBHBHEN, £D 55 359 HARHEEICB N TOLR, %7~ 98
FOTIE PE-LIZB W TO R SN 7z, Teadenol B 1F PK-1 123U T D &R H & hL7 A8
teadenol AL PK-1 LV —m Y KIZBWTHRHENE, Z0Z ik, v—orEomT
BRIZH T B Aspergillus sp. i X5 HREMEFTBRT 20 Chotr, £, n/s =
756.2118 B LV m/z = 756.2108 BT 7 TR ) 4 I (o7 = u— A EEK) &
E S, HPLC-TOFMS {2 ERM L7 m 7 v 4 Vv /i3, S X% IRA B G DIEHEIR AR
WO OREICHEICERARLFETH S LIAMS LT, ,

Teadenol Y O /£ & KM 72 M K X ME T 5 7= b 12 . ()-epigallocatechin
3-0O-gallate (EGCG) & L #t & L .  Aspergillus sp. (FARM AP-21280), A. awamori
(NRIB-2061) % 7= A. kawachii (IFO—4308) C KD RBEAE R B IR, BGCC b0
teadenol MDA ARIZHI Lic, AEBROBRE b LI, Kh 7% B (FGC) 16 Ak
BREN D teadenol MORBBEK L EE LI,

ARWFFEIL, BMAEMRBEEGLHRD 7 3 RBMH TH 5 teadenol 3% 7 ¥ T BiEE.
BERELZODOL LTHEASN S, E£7%. HPLC-TOFMS 49472 DM 4T 2 1 L7 26 |
RN IE ARSI L, AAB LR EED SR OAME DR OMFICIEAT 2L & b,
BB X B0 T X 05 D teadenol DAL R b EIET 5% M4 W IeEs
RORBIESHFICSWCEELRMREZRELEZLDOTHSE, UEDZ Ln, BES
—RAIE, ARLSEE (B%) ORMRTE LCHHCMER DD b D & WL,




(L5 9 Z k)

RERBRFEROEE

Rani Agustina Wulandari

Bl
B
&

o

EE EERE HE mA #-
BE  EEKR BwAR 7

EEZE BE BRBA¥ #HE N
BE  EEKE EEE kE Es
BlE BRBKAYE

HHE B SO

EEMNE

| EWEAR | ER244F7A21H

HRBAE (BLUDL02OTEEZ &) -%f/g

EERVEIER, FR2AETA21AOAMBEESICB O TEMHEBEC
LT, PAEBEBRILONFICOVWTHAZ RS, BEEEC OV TR 24T
275 REMICEBMEO L) RERISEN REN, WTLLHETE 2EE %
BoZLRTE,

ULDORRN»D, FEZERIHELN/EL (BY) ORMLE22 1 5IC0E
REHOENRLVERMAEET S LBOE,




VA= Rani Agustina Wulandari

K Zd

[(Ef 1] REBABECER LD COREEEMEIT? .
[BIE1] A - I v —F LI EE, 7. EYMEBTISAOY v 7B IC 1T, PDAL #
THABELELOZRMLEZ, TOF, PDAKHIIREL TP EOHRERBEL,

(B 2] ZREISTOHI L OES. - RISEDEN T -
[FE 2] RISHEFICREARSBERS N TV, BROMEPHDZE LI >0 T 15
HELTWARN,

LE R 3] Aspergillus sp. & Eurotium sp. ZHWTZREICB Y Tteadenol O ERE /S & — o8
EORREIE?
[EIZE3] IPORORBEZOEMOEZER R X 1\ L BEbnhd,

[Eﬁ4]7~UV%TmMmdAﬁ&méhk:kﬂowf%i%hé:&m?
[EZE 4] BEPIZHRICEY: U =Aspergillus sp. DEEEIEMIC L D teadenol ANSAR: L.
?~mV%@%%ﬁﬁ?ﬁ%éntw%wﬁﬁméﬂt&EbméoS%%@%K;mmmm
A@ﬁ%ﬁ&ﬁwﬁ\7~myﬁwﬂﬁmmﬁﬁéw—ﬁ@ﬁﬁﬁﬁm%Lhﬁwo

[E%SJﬁf®%%ﬁ&LT@W?%V%@K%%@E&KOPTE5%25%?
[EZE5] EEE N HteadenolfIT. h L DEEEL LTHEHAMAZRIZS W EEREbN S, &
TXVEDPORB SN E2MORME DT EBROTELERD 5,

(B 6] SESERRBACBTZ2ITF LV EOSMEEIL ST
[@%6]f~7—w%m§<@ﬁfﬁ&ébf%ﬁbfwé@f\%@@%%@ﬁﬁmi
W . Aspergillus sp. B COREBELETIINMLIC < WteadenolF b RFH - TWVW5,

[EM7] 707 v b7 =2Vl R ) ~—0EBRKIEEHEE L~
[EZE7] LTVWRWAE, BAWEEbh 3, ’

(B8] ZHBEISHEEGCGOERERICHEMA T NIE, KIS T OREEMRH 5 & Bb
nos (axrp)
[(E&8] BERT FAL R bV NES Z&NET,

[EH M 9] TeadenolD AWM IEM DR S IIEGCGE il L T & 52

[(HZE9] ZThZThOEEOBENEY O Tk X DHBHEEZTNFNTERIN, A x
ﬁvyﬁvyPu~A%%(7?4%*&%V¢%ﬁﬁ)?miﬁ\wMWMﬁmﬁﬁﬁl
Off R\, ‘

[(EfM10] iV EORRICE TS FERBH R I AL Mg 2 ‘
[EZE10] REEHOBE X, EEIZHAVCLIBMEDORROFMARES cH B, SEIZ. H
PLC-TOFMSHMTIZB T 5707 74 U v VP REFICBEIZT - 7,

[ERI11] Aspergillus sp. DFEXE ., EHR BREIZOWTa AL T2
[EIZ11] #MIIABETHAN, WY H EOBEREBEREEICET S EMEN ., BT~
DIEACBVTIEZEEL:EBEbh 5,




