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Fig. 1 Seasonal changes of the shoot length in
persimmon ‘Saijo’.

Vertical bars indicate standard deviations (n=3} of

means
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Fig. 2 Seasonal changes of T-AsA contents in

persimmon leaf of *Saijo’.
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Fig. 4 HPLC chromatogram of isoquercitrin and
atragalin.

HPLC conditions: column, Inertsii ODSE0A ; mobile
phase, (.5%H:PO,/acetonitrile (82/18, v/v): column
tenperature, 407C; injection volume, 20 L; detection
wavelength; 254nm; flow rate, 1 ml/mim
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Fig. 5 Seasonal changes of isoquercitrin {a) and
astragalin (b) contents in persimmon leal
of ‘Saijo’
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Fig. 6 Seasonal changes of soluble polyhenol
contents in persimmon leaf of “Saijo’.

[fach soluble polyphenol contents was detected by
Folin method.
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Fig. 7 Seasonal changes of each component
contents in persimmon leaf of ‘Saiio’.

Each soluble polyphencl contents was detected by
Folin method
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Fig. 8 Typical length of shoots used in the
experiment.
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Fig. 9 T-AsA contents of leaves and shoots at dif-
ferent shoots length in persimmon ‘Saijo’.

AsA: ascorbic acid (reduced)

DHA: dehydroascorbic acid
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Fig. 10 Chlorophyll contents of leaves and
shoots at different shoots length in per~
simmon ‘Saijo’.
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at different shoots length in persimmon
‘Saijo’.

F (foliating leaves), S (short: 20~40cm), M {medium:

40~60cm), L. (long: 60~ 80cm)

Fig. 11

Table 1 TFour classes of shoots and their leaves used in this experiment.

Shoot length Leaf number

Largest leaf (cm) SPAD™

{em) length width
F-leaves - - - -
S-leaves 20-40 7.2 9.3 4.7 21.4+2.2
M-leaves 40-60 10.6 16.6 7.2 29.0+£5.9
L-leaves 60-80 14.6 20.5 8.6 37.1£3.4

a) The values ware measured by SPAD-502 (KONICA MINOLTA)

Mean+5D (n=10)

F-leaves . foliating leaves

S-leaves : leaves detached from short (20~40cm) shoots
M-leaves : leaves detached [rom medium {40~60cm) shoots
L~leaves : leaves detached from Long (6)~8&0cm) shoots
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BREWHHMPORIMLA-EEZER L, T-
AsAEE ERIE LRGN 2512,
BEIE S (2006) WhRw L ryywiibBnT
SPADfl & AsAETE L DRIZHBE DAL R
ERELTBY, FRABMOMBRLEEHL T
L, IRLOIEdS, EWHHOEEET-
ASAEENE P —HE LT, BE5EBOK
AR S T _
—F, BT, YalESERY /OO T
MEBIFERWIZHEBDLL Y, T-ASASERS
ol £, aEES RIS~ shoots T3
FRSFCTh o721 b b B, T-AsAREIC
EEEDH D, Msheots DR b = o /7. B
6 (1998) ik kv (Ricinus communis L) D
MBI ASAD RIREICHETE T 5 L%
L LTWAE, KRR BWThH, ETH
B L 72 T-AsA DR L 72 = & 2 & o Tshoots
DASAEBRDE o P LRSS,
AABTHWZIHEHWTRRE L L
H, FELTODRS R THH-72. 2ThF T,
MigEsE OB, EOL LT L, g
BEIES B Z L iiddpo/. LinL, S4ho
BRAS R G, b T-AsA S ENGVWEE &
WERFEMTHLIEIWe L kol
2 AV I RETANSIH) v EE
BRFHHEO AV vy ) yE5R8IL, #
AEN240~360, 20~40mg/100gDW, T A b
T4 Y EEE200~270, 10~20me/100
gDWT, Fif§h A4 v r vy b)Y BT
ALTH) CEREIFELVEDTHhbo7
(Fig.12). BT, Pleaves B b5 ¢, Bwn
FHE,SBML-EITE, 205880
FL7z. 7984 Fid, B850 A
foazfRET Hl-0ICREMRTER SR,
FIZERS NS (54 - BB, 2005). v
FHOEIL 7R 4 FERIET LR
fid, oMY A XHFBE L Tn LE:
bhad, BSOS, 7% ‘T OFHEL
TR & OBMRIC OV TIRE Lo, W
BHCiEr =0.0420 Bl H A = & B 5
PIZLTEY (REX), KEBRT, Bwvif
WEPOELNAEISEREIREVI L
E—FLTWw5S (Table 1). 2O kv,
FEHEDP K E WV i-eaves i3 &, #fniz AL

400
350
300
250
200
150
100
50
0

Isoquercitrin (mg/100 gDW)

S M L
Shoots

300
250
200
150

100

Astragalin(mg/100 gDW)

F 8 M L S M L
lLeaves Shoots
Fig. 12 Isoquercitrin (A) and Astragalin (B)
contents of leaves and shoots at differ-
ent shoots length in persimmon ‘Saijo’.

Extracting method: Powdered persimmon leaf tea (200
mg) was exlracied with 20ml of
boiling milli-Q waler for 10min,
and then filled up to 50ml.

F (foliating leaves), S {short: 20~40em), M (medium:

40~60cm), L {long: 60~80cm) ’

LTWwa 7784 FIlRGEHFREN, B
BTSRRI AL FEEVETLAEEZ
=% 1Al

TSGR FERT 7o) —NO—FET,
WEGTT 70 a v, BEE, BEEErED5
LA000FGFAET A, T, BT 7SR
A FEEERE UTHFELTSB Y, W
WAL X D BT S e (1,
2004). L7zhSo T, AV NY P Y, TA
b7 ) OEE B AW BRI,
FXYAyTHAIINEF Y, ST —
WTHLH, WiEEbRBEELF LTS
EEHAMONT VS, TFEOMFETT AL T
A VENC/Nga= 7 ZHWIZHRERICL b,
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Soluble polyphenol contents
{mg /100g DW as catechin)

Leaves Shoots

Fig. 13 Polyphenol contents of leaves and
shoots at different shoots length in per—
simmon ‘Saijo’.

Extracting method: Powdered persimmon leaf tea {200
mg) was extracted with 20ml of
boiling milli-Q water for 10min,
and then filled up to 50ml.

F (foliating leaves}, § (short: 20~40cm),

M {medium: 40~60cm), L (long: 60~80cm)

TV IEEEAT B E0RE (BE
5, 2001) ENTw3h, LEdFoT, ohb
DT TR A PRS2 RSB TS L4
ERCENRELAE LIBEETH L L
A5,

FREDS, FHEVE(, EEEIVRE
WIERRIRTAZET, AV b)) U R
P7ANIH) rEROEVHIZELNETE
AZENHLPE RS,

(3) WEMERRY T - LER

F-leaves T 49,200mg/100gDW (1 5 % >
HYE) TR, RufilErbBoni:
TR 7 = EENEAS L. 2,
R OTWHE MR 7 = 7 — M aEix5100~
6,200mg/100gDW T, IE @ 6,000~9,200mg/
100gDW X h 2Rk o 72 (Fig.13). AAER
THRY T - NEERHET L DI H

727 A ) vk, BRI E 70 - F

F AN RBEORCFCBYREFOY
FYTFVERE) Y FAT AT A
Y OBRTIRIF LT WD, STl 7 4
DB X AWENRY) 7o) — VIS EET
LbBhbhizAVr v )y, TAMIH
JUERMECIZLEDLE, FOSRERE
otz ZOIEE, AV LYY
YETANTH) EMNORY 7 — N

BN REICFAETAZE2ER LTS,

B, MECTHESRTWARY 7 /N
ELTE, VY (RES, 2003) 4@ 595,
AE & FRRICHPLC O TV F v D ¥ - 7 13
LN hod, T, MEESTFENK
Eny o=y (BHRE R, 1991) 2£<&
e, FHLFNLHPRE (Y LTWE
THEE DT 2 A5, RHMEE TG I RS
o i,

S, BWFEALELNAEITIER) 7o

J = WEBENED 5 . EOMBEIE R

D THRE L TWEID, FOHBOIERE

DPREHISOMERRIZI LD THS.

DI EME, Leleaves iR FEOMBE AR E

¢, ZEMMFEDN S v F-leaves ® S-leaves & 1)

HEFERY 7z - VOFRRREIAX

D, EWMESLHYOR) T2 - EEIUR

{lpalrbEEIN,, LIZHFoT, A 72

= VEBEOEWEH S L1, BES

B, BRESNZVWESRTAUERW D
EHFHE N E R T,

3 RASZFEGETCHLSNAHES BISRISH
PORBUAERECE T ABEERGSED
FeE '
FUNEELNF2EHT, WEDKESWHIZEL
DAEWHEPIEOEE T IR/ A FHTHD

AVIENY b)Y RET AT YEER

T b I & &R,

FIT, FETE, EEEIDIVRIEER
BWCELITRERE LT, KELFE2HE L.
ARTEERrL, §7, v FEEHOFTRM
WLTCE By Al BRe—FFo
810 5, REFEE TR S LIS HESHE
MLTWS, MBS, REIRAEER LR D5
Fraje L CHASHTELY, KfELTHLR
R B & A SFIH R U A &
NTZhdhol.

FIT, B LEE R TR L NHHE &K
mLOWBEETEEY R L.

1) EBAE
{1 feskar

Hi#E  (M-deaves: Mature-leaves) X, 2004

6 A BRI EERBE IS (HHET) &

WOIGEE D F HLR ZHY, E2#30cm
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Fig. 14 Shoots derived from twigs of aprox. 20
cm in lengts cultured in water for 2
weeks.

DL LR L 72, AEF (A-shoots:
Adventitionsshoots) X, M-lsaves & [F]—¥3i %
ANT, 20044E 5 BICE@h6RELLRS
#10ecm® b D& FRE L 72,

A% A OREME L2 E H20em
(28 o7z D%, 20044E 7 HICHERE O BB
T2HEBRICHEL CEHTHRH (T-shoots:
cultured bywater—soaking the twigs that grew
the vearbefore) % EEFH & LTHw/. —
BOFEPOEAD shoot EREL, FOES
EHW0emTdh oA (Figld), wFhoit v
PRI L h e i AN B i < IRVAR
2) BUARUEBRIEM7 A2 LY rEBESED

e

BUARUBLET A2V E VEBEEIL
EHEE 1 E G0 L.

B AVENIPNICRETALYSHY 8

2O

AT PV RTT AT E5E
i, BTERE 1V L7
M) WEHERRY 7=/ -VEBROWE

ﬂwﬁ%mU7I/~»@ﬁ@ e
LAy, (-2 7% Y km s LTRL
7.

(5) WERHALEE
— JCHLE O 2 HT AT (ANOVA) % 4T,

VB AR 61
e 0O DHA
B AsA
R
3500 r
T 30001
[
)
§ 2500
B
E 2000
a
§ 1500
-]
€ o
3 o
< 1000 [
T
0 L
M-leaves A-shoots T—sheots

Fig. 15 T-AsA contents in persimmon leaves and
shoots derived from different condition.

M-leaves: Mature leaves, A-shoots: Adventitious
shoots, T—shoots: Shoots derived from Lwigs elongated
last vear

B AsA: ascorbic acid (reduced)

[ 1 DHA: dehydroascorbic acid

The point and bar indicate meanZtstandard deviation.
{n=3)

The statistical significant of difference was established
by sheffe’s method. **P<0.01

FKIZ Sheffe’s D% BB #1T- 72,
2) BMRRUELE
(1) T-AsA&HE

M-leaves DT-AsA 5 &3, 150mg/100pDW
EE D BE Do F2 A, A-shoots & T-shoots Tt
B TR - 72 (Fig.15).

WY o7 A2V YL, D-Z a3 A
PHEGDP-D-v ./ —A, GDP-L-#5 % b —
A, LT b=RA, LI by -TF
P EBETHEERIND I EFHES LT
A (AN, 2001). S5/ na— Ak, &
R L T2 BIEREAHIC L D, EBRGO
THSE TH AR URICT Y 7y OW
HEhTwa, £LT, BIFMC, AiEICE
ATBWETr 7 E3H Lo RS 2
N5, L7222 T T-shoots ik M—-leaves % A-
shoots LB LT, Vo —2A@EFTH S
T T SNSRI {, HEEIE
L Bwiy, TA2NE Y BREENIE L
ol bEiIbRDL. —F, M-leaves ® T
AsAFmh A-shoots L W FHh oM IFE LT
WA OEFEZ LND . —RICES
M I RIRATE L 0 DT A%, o ik
AW, TAINY CRHERIC S E

G, F, FADLY CEEIL, EE

THEESN, EHBRELHET L ME DD
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Soluble polyphenol contents

Hot water EtOH

Fig. 16 Plyphenol contents in persimmon mature
leaf and shoots derived from dilferent
condition.

M M-leaves: Mature leaves

[1 A-shoots; Adventitious shoots

T-shoots: Shoots derived fom twigs elongated last year

Hot water: 200mg of freeze dry powdered persimimon
leaf was extracted with 20ml of millimeter
Q) water boiling water for 10mim, and then
filled up to HOml.

EtOH : 200mg of freeze dry powdered persimmon
leaf was extracted with 20mi of 80% ctha-
nol for one evening, and then filled up to
50ml.

The point and bar indicate meanzstandard deviation.

{n=3).
The statistical significant of difference was established
by sheffe’s method. *P<0.01

ELTHEEL T b (Asada, 1992).

IO LB, Mleaves i BERRAK AT %
LTwb 728, A-shootsX D 7 A2V 8
TREPEVEHRE SN,
2) MHEER) 7= —VER

M-leaves & A-shoots DR ) 7 = / — VEE
FREWIEE R L, 5FIC80% L 7 — Vi
DE R, R ENT 00, 8,000me/
100eDWCH o 72 (Fig.16). KY 7=/ — N
LN ETHMLNLEFICOWT D AR
RN 7/ —nEFrille Lk E,
10,000mg/100gDW (FFHE) Th-o712Z &
B, MEORY 7/ —EREIE, FEX
DETHEnwZ bdibho/l, —F, T-
shoots DB80% . ¥ J — VB TEO HEEARY
7ol = NERE, BEEREEP SERNL
M-leaves B OF A—shoos & B3 5 & 1,000me/
100gDWEE L {Ed oz, £/, BEEM
e LTofHEEE L BBV T
LG L 2A, WO H80% ¥

Isoquercitrin ¢contents

ELd

500
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300
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200 t
150
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50

(mg/100 gDW)

Hot water EtOH

500
450
400
350
300
250
200
150
100

50

Astragalin contents
{mg/100 gDW)

Hot water EtOH
Fig. 17 Isoguercitrin  {A) and Astragalin (B)
contents in persimmon mature leaves
and shoots derived from different condi-
Lion.

B M-leaves: Mature leaves
{1 A-shoots: Adventitious shoots

T—shoots: Shoots derived from twigs elongated last vear

Hot water: 200mg of frecze dry powdered persimmon

lIeaf was extracted with 20ml of millimeter
Q water in bolling water for 10mim, and
then filled up to H0ml.

EiOH : 200mg of [reeze dry powdered persimmon .

leal was extracted with 20ml of 80% etha—
nol for cne evening, and then filled up to
50ml.
The point and bar indicate mean X standard deviation.
(n=3).
The statistical significant of difference was established
by sheffe’s method. **P<G.01

o= VR & IEEL L T, E20~30%
FRERWEE » 20 o7 (Fig16)., Zhid,
WK T S R D E ATy ) —
MR T VHETHAzDEEZLNS.
FOT, WEOFEEFRY T ) -V THHT
AbFH)Y, AT R rERENE
Lk Zh, #okfilt#E L 80% s/ —
WL E -7 (Figl?). 794874
FEE7 3 /B~ THE T VT T2
veFunTryhpb{#Eshs, #0738
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W, BERTHERY A, AAHEE, o
VEIAFNGELE, TRITROERS
NAHLEWTHA. LiL, T-shoots TidK
L LIRFERIORESE L0, BHK
WA L T b M-leaves ¥ A-shoots b2 =
THTOMGETHY V- ATHIHER
BELL DR, FIERP Lo TERNS
WIS HZENCTER V. LdoT, T-
shoots TILFY 72 7 — EENEL &<
Lol ERINL.

[Pl 8% 85 A A & BRI L 72 M-leaves & A-
shoots {2 BV T, M-leaves & 1 A-shoots A%
J7x/—NEs, AV b))y, TA
NI v ERFE,oEBE LTHE, 7
TR A FERGHEE & EOREREORMHEN
EZOND.7THE A4 FIEICEOREM
R O RAE L, 3AMEA b L ARG
Ted D7 A NE - LTHREL, BEHOS
BUEBVWEMIZHL EVIRETD B
(Gould, 1995). ZH & DOWE DA RHEE X D
FOMBLI BT B IGERE O H DR W0,
ERani-7 79K A FLREOR) 72/ —
D& S I, M-leaves TA—shoots & 4K <
TholzbFHEZ LA,

RRBEICEWT, BRELOME & LT
EAEHEN VA X OHFIZoWT, ik
WSO EEETHOL I L7, A-shoots i
M-leaves & bl L T, T-AsA X7 H - 7245,
HY 7o/ —VEBEEI . T, F
B OERAE, HEISOERBTETH
HHE, HERETHLMEIEE LB Y
Bol b Lhe ol

.Fresh persimmon leaves
Wasl;hing
Dralining {(sufficiently)

Stefiming {for 0~10mim)

[
Drying

(in the tap water, sufficiently)

Il SHETERDPREROBEAEERG
HWEERSSEICRITTHE

1 BRBMBRUERFEPHEROEENR
CHEREERTSECRITTERE
HEFEOBESMNFET 5%, #E - (LFE
e EEFIH U 2ofEEA RS (T E N Tw A,
FOHRT, HEE, 7TA2LVE CEBEEEEEW
T edmei (KRB, 1995 ; B, 2002a), &
HHEBERTTWARERFMO—D2TH 5.
BRI CHMATCTH B I F UL ok
BATHY, BREEKIIHA-TH2 (BRE
EMOR L EEIRERE, 2004). BEXFICE
2, TLAE LTHIH SN T A2, Bt
TEHMBLEUCETIEA SR SR TOEW,
EEOEIF T, WIEOMRRMEIC B 5 58
LELHENTWE UPES, 1999 ; AR5,
2001 5 &5, 1995) 2, HhigEsk o BE TR
BREECHEEERTEREICS 2 MBI OWT
M L2Blid b, F2C, 6 H oot
e ML, AIEMAATIE OB, IRk
PHET AN YERBGEE, T V0 VLRI,
mr v F—1EHICES- 5 BHERHE EM
B2 88 oWTHE L7,
1) EEH
(1) B R USSR B ik
PRLIAAE 6 H i) BRI R 3 SR I e
(FEHW) BMWOH T W OB,
MTESZE SRR T U 7, AR oSG i,
Fig 1I81cmd LBy, KRBAKCHEFLALES
TR Y L7z, Bwv s (40em X 40em)
T I MBI 2 3RER, AL,
1, 3, 5 R0 E L7, soilEs L
Tid, BREERER (4 HHM) HEEEK

{approx 500g flesh weight.}

(shade: for 4 days at ambient temperature, machine: for 12 hours at 60TC)

Fig. 18 Manufacturing process for persimmon leaf tea.
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(60 C120e M D R ) &5y 7z, Lo
MAGHRIZL MM ZEE L, 10EK
120 B EBE500g A L. 7, B O—
s, oiriE L L.
(2) ShHraAL |
BERloREZRS (LUFFDM) B UHIE
HEBTEGTHEREE L. FDRUHIIER &
b, RN EERL, 7Y r—7 N (i)
TRAEFRA L2 b 0 FaiatE & L.
(3) BIOER UMM 7 A2V EED
#E
BIGHEUORBAMT A2 VY Y EBREERS
T#E 1 HIEVwsHi L7z,
) 7V VTR EORE

P OFEREUS, BukE v T L
7. AE200mg 2 3 ) QAKR20ml E R, WhlE
A C103 Bm#dm i L, 50mliCERH S E
L7z, 7 ¥ h vt oleid, et
DPPH (1,1-diphenyl-2-picrylhydrazyl) 7 274
MEVAER (2000) OFEICHED, foay
7 AR B E (umol Troloxeq./ 1 gDW.) TH
L7.

(5) WA IR E o #l

R W CHESHHE R ED 220 D
HHEE S, b 1o 3 ) QAK20m % Iy
A, KBTS B MmN &, A#
(045pm) L7z, MR, ba—vwr¥q T
v AREW A b AF LT v MHEEKH
i FEHINL (BLF RBL-2H3MHAE) % v, Frfm
Ho(1992) @ HEE WU B LB
(2002) OFFICHEL 2. 5 X1 cell/mL 1 Z5M
#1 1 7-RBL-2H3#lIE ¢=, DNP-BSA< 7 A IgE
Putk (SIGMA) % B 0.3ug/mL il 5 X 9
Mz, 487X 71— b (NUNC) |ZHEFEL, CO;
Ay Fa—FT—REEEL BH, M
) rigmE bR K (BUTPBS) Tk
L7, EME (116.9mM  NaCl, 5.4mM
KCl, 0.8mM MgSQi, 5.6mM # b7 — R,
26mM HEPES, 2.0mM CaCl:, lmg/ml BSA,
pH7.7) %2 130xL, HHIMEAE TR IET
HHPBSE 20 LTINL, COM ¥ FaN—%
T FEE L 72, K12, 4 pe/ml @ DNP-
BSA (T A€ - N4 F) B20uLiZ, COA
YF oty T ] RREEE L, RN &

800

r f I} |
! | Shade drying L Machine drying !
700

600 |f
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400 H
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200 H

Ash and DHA contents ( mg / 100g )

) 0 1 3 5 1o o 1 3 5 10
Steaming time {(mim)

Fig. 18 Effect of process technique on AsA and
DHA contents of persimmon leaf tea.

8 AsA: ascorbic acid (reduced)

[ DHA: dehydroascorbic acid

FD: Frecze drying

Vertical bars indicate standard devialions (n=3) of means.
Total ascorbic acids (AsA+DHA) with asterisk marks
are significantly different from non—steaming {identical
drying) at p<0.05%, p<0.01%.

L7, EEAMIGLLEHT L — b
(NUNC) 2L, 66pL @ 5mMF U I 2
¥ — PHE BN _(5mM p-nitrophenyl-N-acetyl
—p-D-glucosaminide (SIGMA), 7 v FBREETH
WipH4.5) %Mz, 3TCTCTERIE S L.
ST 1664L O RS IR (100mM R AR
i, pH10.0) #0n%, 405nm DWEEHE % < 1
yaSb— M) —F—-THEL:.

ANF VY I DS - VIRERE AR LD K
i,

BEH (%) = 11— (5-B)/{C-b}} X100

S A AR AN Z 7oL B DA

B MBIFEHEET CHEMBIEETMA 12 L 3 DA
C i (PBSEMMBICIMR 2L &) DA
b AIRIEZAE T CPBSEMNA 72 & & DA
2) RRKMTER '
(1) T-AsAWHH

Fig. 1012 fli# FD & & MiTEE DAsARTFER
DHAWRTFEZ /RN L7, 2oL
TR, T-AASENE L, FDRD 0%
N A B/ RS Al G -7 L A Rk -
> > H R R o IS, AT
WHPT-ASABEREZVE VIR -
7o BEEEIRC L DEEIRAERE, B,
#FY, E¥ I VESEOES % &0 E CRET
XD 2k (BK 1986) RE{shTBY,
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B AsA: ascorbic acid {reduced)

[] DHA: dehydroascorbic acid

*: Persimmon leaf tea I

#%: Persimmon leal’ tea I, M, IV, Green tea and
Coarse tea
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FRABC BT H MO ENEO L.
FD fa iz i B A e o 7205, 1043 [ 25 sl 1R
PR MR U AR I, R EME IR Th
BLIH DL ST, 400me/100gDW. D T-
ASADTRAF LTz, AsAIZBRVIR TS % 9%
D7z, RECE{LSADHA L 2 5. DHA
ASA L IR U CIRF IS AR E ¢, AT
THT 7 b YBSIKRG RS, TICALE
BB THBL3 Y NS B RY, |
KoM EIGHINEDL 2 LA e hTns (BH,
1991 ; /ith - F8HE, 1995). TR 4 id, AsATRAE
BLASADRILICHES T2 BRFICFER L.
AsADPEALIZE, TAINE VBB %2 57—
B, R 77— F Xy F—F, N—FF
VE-CEL { OBENFESLTEY WM -
AMH, 1998 5 /i - S, 1995), ChoBER
HOWRFCLHAEFNLESICLsb0 L
Zbihd., HEwERE4AMEE L0,
R CREEMIC L D ASADEE ST
DHA & % ) TEIZA AT L B S B,
—, BANRIPE L LIIHEV ASARTE
D e B, BARKMERETAIL
THIZERIBTATAINY Vit F 34—
¥, ) 7=k ¥y Y- PR R
PERE LI ECRERTEEZ RS, B
BAUEDPT-AARGTETBD L 2 L)
B SR (1991) BIRE L T DA, IR
WOWTOREFET L. TRAaARNY VBT X

AR SR ET 5T 65
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Fig. 21 Effect of the process technique on radi—

cal scavenging activities of persimmon
leafl Lea. :

FD : Freeze drying

Extracting method: 200mg of powdered sample was
extracted with 20ml of boilig milli-Q
water for 10 min,and then Bl vp to 50ml.

Vertical bar indicate standard deviations {n=3) of means.

Radical scavenging activities with asterisk marks are

significantly different from non—steaming (identical dry—

ing) at p<0.05%, p<0.01%%,

- BETBTELE (M - 18, 1987) ©
R 7w = F ¥ -FE0CHLE H
M- A, 1998) TERET AL VbR TWnES.
WE, IR OIEBMERII308 0 & 1 AL
B, MEOLE, BEORKIIZEERELVE
WIEBMER A E TR L L HEE S N
HARMZEA L TR A & D AsA R TF
DHA GBI % 4T - 72, WHZEX L T-AsA &
BVWEWI ETHLN TS, HlmzER
KA, T-AsADITEAEGETh Twhiwnwa b
B o7z (Fig.20). WH&ED T-AsA
GENE L P22 EOREE LT,
FEBE L DRI B UM B T o, s E
DFENE L bR MERL EOREED
MBZHEY L L, BRTRIFRET L5
%, BB E, S, BRI E 105
AT & TT-AsATRRF B OMAL %I A B

IEES B AR R FERETHL I EHIRE
iz,
2) Z T MIEIRIEE

T DR VIHIRIGTE T B IR R o e
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Fig. 22 The effect of the process technique on
£ ~hexosaminidase interperence activi—
ties of persimmon leaf tea.

- FD: Freeze drying

Extracting method: One gram of powdered sample was
extracted with 19ml of beiling
milli-Q water for 15min.

Vertical bar indicate standard deviations (n=3) of means.
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T A EFENELSL, MZEICIET-AsA O,
OB bR R T FF P T IR A4
FEEELTED (BAS, 1999), TR
5 OYE A FEBIE LR FEC I D@L D
DB ST, 9 7H VIIERCES LT
WhHEHEREINE.
(3) [ EEA BN

FLAF—ERIE, [RrsNVEO4 54
TIAEE N, T MY -HERE, WA, 16
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Table 2 Characteristic of materials for persimmon leaf tea at differentharves—

ting time.
Harvesting day Shoo(tcélc,;ngth Leaf number Chlo(rfsﬁzﬁeter
14-May—2003 15.132.0 55%+0.8 23.3+4.0
14-Jul-2002 52.2+7.3 11.56%1.6 30.6x6.0

a) The values ware measured by SPAD-502 {KONICA MINOLTA)

Mean=®SE {n=10)

Fresh persimmon leaves (approx. 500g (esh weight)

Wafls%lin'g (tap water, sufficiently)
Dra!ining (sufficiently)

Steitming (0--20mim)

Dr'ying (60°C, 12h)

Roaisting (170C, 5min)

Fig. 25  Manufacturing process for persimmon

leaf tea.
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Fig. 24 Effect of steaming without {A) or with
(B) roastig treatment on T-AsA con—
tents during the storage persimmon leal
tea.

Cont {0}: without steamig treatment

A: without roasting treatment
B: with roasling treatment before the storage

HALER X G, IRAEATO T-AsA D50% LL_E A5

DS ITWz, 0, WX GEimaul
K) T, B80T T-AsAS E 4524 mg/
100gDW & 84 % A4 S LT v 7z,
PRAF80~200 [ B i 3547 4 T-AsA D A58
B e SRFS0AME T L BT 5
EREBIEL o Twiz, EELS 4, 1047
ML TR # S 2 e, 15% TH -
DAL, &S 1 B TE33%, 20
SRR X TIE23% & EFALTHIFITIC X b &
e AFERFED BN
PAF200~370 L Tk, WP OEEK b
FIE—ZORAPETHR LA Fi, ik T
AsA F B E VIR T & T-AsA [CHRER T2
ERDNDEERAE L &7, AsAD SR
W LTk, TAIAY XEELF L F—ER
FN 72— NF R F-—VYEoRBZEILLS
BAl, MESLEEA F v OFEFTIC L LERL
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Fig. 25 Effect of steaming without {A) or with
(B) roasting treatment on T-AsA con—
tents of persimmon leaf tea,

Samples of persimmon leaf tea were used for this
analysis before the storage.

AsA: ascorbic acid (reduced)

DHA: dehydroascorbic acid

Cont (0): without steaming treatment
A: without roasting treatment
B: with reasting treatment
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AL, ERE L ASABFR S OBEHR%
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ENDTERHELTWE, KR CIIME
FIRAFHIBEZEOOBEMEs H~8 A THL T
ERLEOEREN S 2o Twnd, DTk
Mo, MR GESAEMME) K OFER 14
LB X2 BT, (RAFS0H I T-AsA & &
R R LR, S o8BI T-AsA
DA IS T A B EESER LS T igE
M CH oW, ASADTBPESH, #
DEBETIC ooz b s hs, Ly
U, 105 LA E DB Tk, SLEEEZEO
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(Fig.24). AR S (2002) 1%, AsAOEE{LICH
VTAHRELFNOEREL Y Y IV CIEE L
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95T 304 I MELEL T D AsA FRHE ¥ 3
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SNBEEAF VHEEETE v &
Wi MEBOEREA & O T, AsADEE
P 2EcEC I Mo TEY (HA -
Sk, 2003a), AEIFEICBWTL, 105 EL
FOBEBAIC L W FRWELFESL TS
EBA L CANEELC, BEEEMCERS
DEE A 4 U HBbAE E LT L2720,
AsAPBILR U RS - L fEIhD.
WETE 7 F 7 TRBATE U RTE % Bk
EL, 100MOBEBNEE T Z & CTT-AsA
FEEROE LA EHE LA, R
THAHLZEIEFRPOETH L. RED
FTah A b oM ORI AR B
MRELo CREHELEEEPOLEWV
BT ASA RIS 15 2 720 O FEBRE B 2T
Bhbl iRl Tws, FORKER, =
DIES 7 F 7 FROFES L2 L 5 HEE
BOETHEEZONLD, 5 OOFRD, ST
Mam SV BIZEES b oz, T2, RIENT,
B b T-AsA B EBNED - 7788100 B X
CRAEMRTE) OME»H400me/100gDW
THhof/oZ b T 5L, 4 HORETH
5 72 Al AR O AsA S B 1T 2,900me/ 100gDW
(FE# S TEMEO 1708 MEFE®R) Thh,
KRB VR Z R L7, GO T-AsA & &
AEA o 72 EE & LT, B D & DA

K, P TR SO OE R T S 20
R, FHAKO T-AsAESEIFILTL
TtbméEZLND,

X (EAREOLEX), 54K U205H
FRELER LTRSS U AR AR L2 b @
R L, BB AR DO T-AsA B &
52 AEBEHIT L. Fig25TmLZ X
DT, BRI R AT ) L T-AsAGEDIEM L
7z. Anan (1988) i, fdc % SR L CALES
530 Uz w23 BT, 160TT305 D
TR fr o7 & 24, T-AsAS B LW
LcbELTBY, FBHIBWTYH, 170
CORRIBAELZ X ) AsA DSEGR L 7= 72
DR D T-AsA GBI PR L 72 &R &
L7z,

FERUALIE 24T - 72856, WIER O T HIE
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B, TR (REERAR) 28537
200 0 D T-AsAD A FAS, KRR
TIERERNICIL<8% TH o DK L, B
FALERX Tld42% 2 b X ~»THB D, il
AT BT HANER O T-AsA T ERFR R
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DF VR AWML X b oAko&HEIFE,
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Table 3 Effects of steaming and roasting treat-
mentis on water content.

Steaming Water content (%)
time (mim) A B C
Cont () 8.8 5.5 3.6
1 8.1 — -
5 9.0 4.4 3.7
10 9.0 — —
20 8.5 4.4 3.8

Cont{0): without steamig treatment

A: without roasting treatment |

B: with roasting treatment before the storage
C: with roasling treatment after the storage

T X R b A AL X C b IR RII vh 1Z AsA LR
BLTWAD . SRS BT A5 ORI
D LRI, BEESTRDCILICLS
BEEORAY, BEFTRELZIEICLD

s OB SBEAG BB LY
TFELTWD,

BERAOEREE, BHEL NI 0ER
WEOREE TR L, S350 OER R
L7 T LS. FITHIREK (R

FR), #EBRSHRU05HRERICOVWT

370H BRF BRI LR ERE L,
FERT AR & RSB AT o 72
Ko B AsA R UFDHA G EO RE T T -
o, FORE, HFHOBHREE I RTRER
BUBRIE & Lbi L O o ZE s RS R XD
BWTHTASAGEFRS L, FiZDHAR
BEOWADHETH o /2 (Fig.26). &M
ML O R R BT, EESBR PO T-
AsAE B R T (IR0, B &
PO T-AsAGENEE L TH, BALARIC
BELFKEMBRED T-ASAGETH o 72,
L l, MR (X)) LRA2050
BALER X T, JER LT O EFET 570
B C T-AsA B m A S o 72,

Pl Z b, @R ARSI % b
U 7oA R BT & AT b I R ER % AT
3B, RERTICRTLE 24TV, AsARR
(P ERLRESE PO RETLIT AL
W kY, FOBEA Rt O T-AsA O A = Y
HIEDNEHLRE R T

X, Y eAEBMIERH (RRERTE
AN TN E T BT 00 IS EE
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ZedRds 55375 (2007)
3000 ¢ O DHA
AsA
—~ 2500
=
[}
& 2000 |
E
~— 15800
a
[
z
£ 1000 }
(5]
%
€ 500
o
A B C A B C A B C
Cont {0) 5 20
Steaming time (min)
Fig. 26 Effect of steaming without roasting (A},

with roasting before storage (B) and
with roasting after storage (C) treat—
ment on T-AsA conients of persimmon
leaf tea.

Samples of persimmon leaf tea were used this analysis
after the storage for 370 days at room temp.

AsA: ascorbic acid {reduced)

DHA: dehydroascorbic acid

A
B:
C:

without roasting treatment
with roasting treatment before the storage
with roasting treatment after the storage
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DPPH radical scavenging activities
(#mol Trolex eq/tg DW)
DPPH radical scavenging activities
{umol Trolox eq 1z DW)

N e ; o L
Cant{0) 1 5 19 20 Cont(0) 5 20
Steaming tme ( mim } Steaming time { mim )

The effects of the steaming without (A)
or with (B) roasting treatment on radical
scavenging aclivities during the storage
of persimom leaf tea.

C

Fig. 27

Samples of persimmon leaf tea were used for this apaly—
sis just after immediately the manufactuer (B) and
after the storage for 370 days at room temp. {[1}.
Bars indicate SD (n=3).

Extracting method: 200mg of powdered persimmon leaf
tea was extracted with 20ml of beil-
ing milii-Q water for 10min, and
then filled up to 50ml.
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Fig. 28 Relation among T-AsA contents, Poly—
phenol contents and DPPH radical sca—
venging activities of persimmon leaf tea.

CTN: {+)—catechin
Polyphenol contents: Folin-Ciocalteu assay

T-AsA contents (mg/100g DW)
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Effect of picking parts on DPPIT radical
scavenging activity in bayberry.

Vertical bars indicate standard deviations (n=3) of
means.
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Fig. 30 Effect of picking place oen DPPH radical
scavenging activities and scluble poly-
phencl contents in bayberry leaf.

Vertical bars indicate standard deviations (n=3) of means.
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Fig. 31 Relationship of scluble polyphenol con—
tents and DPPH radical scavenging ac—
tivities in bayberry leaf (n=31).
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Fig. 32 [Effects of sex of tree on radhical scav—
enging activities {(a), soluble pelyphenol
contens (b) and myricitrin contents (c)
in bayberry leaf.

B fomale tree [} male tree
Vertical bars indicate standard deviations (n=3) of means.
Polyphenol contents: Folin-Ciocalteu assay
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Myricitrin

Fig. 33 HPLC cromatograms of hot water (a)

and BtOH extracts (b) in male bay—
berry leaf.
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Drying {freeze—drying: for 2 days, machine—drying: for 12 hours at 60C 7
shade—drying: for 10 days at 157)

Fig. 34 Manufacturing process for bayberry leaf tea.



78 BARIL R SETAT v > & —BfsesReE 8 37 5 (2007)

I [ |

Freeze—drying H Machine—drying | ‘ Shade—drying I

01 3 510 01 3 5 10

0 1 3 510
ik steaming time { min )

Fig. 35 The color tone of the bayberry leal tea.
The vertical bars represent SD (n=10).
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Fig. 36 Effect of steaming time and drying
methods on T-AsA contents of bay-
berry leaf tea during the manufacturing
DrOCEess.

The vertical bars represent SD (n=3}
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Fig. 38 Effect of  steaming time and drying
methods on myricitrin contents of bay—
berry leaf tea during the manufacturing
Process,

The vertical bars represent SD (n=3)
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Fig. 38 Effect of steaming time and drving
methods on sclyble poyphenol contents
and contribution rate of myricitrin in
bayberry leaf tea during the manufac—
turing process.
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Fig. 40 [Effect of steaming time and drying
methods on DPPH radical scavenging
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in bayberry leaf tea during the manufac—
turing process,

soluble polyphenol contents

@ rate of myricitrin for DPPH radical scavenging activity
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Fig. 41 Comparison of DPPH radical scavenging

activities among baberry leaf tea and
nine kinds of commercial health tea

Byaherry leaf tea was manufactured machine—drying
without steaming
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Summary

Because Japan is an aging society, eating habits that prevent lifestyle-related diseases are necessary
to maintain health. Speciﬁcélly, tea, which is closely related to everyday life in Japan, is attracting
attention for its functionalities because of increasing health conscicusness among consumers. In addition,
the functionalities of health teas that are produced from ingredients other than tea leaves belonging to
the family Theaceae have come under review against the backdrop of “safety consciousness” and “hea
Ith conscicusness” among consumers.

This study is intended to establish a manufacturing technelogy with high functionality using for
untapped health tea natural resources in Shimane Prefecture. As raw materials, we specifically examined

*Saijo” persimmen and bayberry. Results of this study clarified the following points.

Chapter 1. Effects of picking fime and shoot lengih on functionality and amount of functional

component in leaves and shoots of Japanese persimmon ‘Saijo’

1) Effects of picking time on amount of functional compenent in leaves of Japanese persimmon

‘Saijo’

Concentrations of functional compeonents in the growing persimmon leaves were determined using 14—
vear—old Japanese persimmon ‘Saijo” tree. The concentrations of [unctional components were extracted
using hot water to estimate the utility of persimmon leaf tea. The results were as follows. The
concentrations of total ascarhbic acid (T-AsA) and polyphenol in persimmon leaves were at their highest
levels from June to July (3,700mg/100gDW and 16,100mg astragalin eq./100gDW, respectively). The
concentrations of isoquecitrin and astragalin in persimmon leaves were at their highest levels in May
(480 and 520mg/100gDW, respectively). The latter two components demonstrated dramatic decreases in
June during the time of rapid shoot growth.

2) Effecis of shoot length on amounts of funciional components of leaves and shoots for tea from

Japanese persimmon ‘Saijo’

The functional components of leaves and their shoots classified into four categories according to length
were investigated using Japanese persimmon ‘Saijo’. The obtained results are as follows; T-AsA is
abundant in leaves from long shoots, and is also present at a high concentration in shoots. These imply
that the use of shoots is effective for the efficient manufacture of persimmon tea with a high T-AsA content.
The isoquercitrin, astragalin and total polyphenol contents are high in leaves from S—shoots and low in
shoots. Accordingly, to manufacture persimmon tea containing high concentrations of these compounds,

it is desirable not to use shoots, but Lo use leaves obtained from short shoots.

3) Comparisen of functional component contents between several shoois taken under different con-
ditions and mature leaves gathered in an orchard of Japanese persimmon ‘Saijo’

Mature leaves of Japanese persimmen ‘Saijo’ are favorably consumed as materials of health foods and
tea. Contents of T-AsA and polyphenol were compared among mature leaves (M~leaves), young shoots
{T—shools: cultured by water—soaking the twigs that grew the vear before), and adventitious shoots (A-
shoots: obtained from trees planted in an orchard). The highest level of T-AsA was determined for M-

ieaves samples. Although the polyphenot contents were higher in M-leaves and A-shoot samples, they
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were remarkably low in T-shoots. Comparing isoquercifrin and astragalin contents, which are the main
flavonoids contained In persimmon leaves, among the three types, identical results were obtained: they

were the highest in A-shoots, second highest in M-leaves, and lowest in T—shoots.

Chapter 2. Effects of the manufacturing process on functionality and amount of functional

components of persimmon leaf tea

1) Effects of steaming and drying treatment on functionality and functional component of persimmon
leaf tea.

The effective manufacturing process of persimmon leaf tea for maintenance of high level of the
functionality was investigated. By steaming treatment for 10 minutes following the drving process, T-AsA
and radical scavenging activities were increased in comparison with the short time steaming. The level
of T-AsA and radical scavenging activities of the machine drying method was higher than that of the
shade drying method. A high level of anti-allergy activities was observed in all processes, and no difference
in anti—allergy activities resulted from the steaming time and drying method was observed. These results
show that the steaming treatment for 10 minuies following the machine—drying method was suitable for

the production of persimmon leal tea.

2) FEffects of steaming and yroasting treatment on the radical scavenging activites and total ascorbic

acid contents in persimmon leaf tea during storage

Effect of steaming and roasting treatment on the radical scavenging activites and T-AsA contents in
persimmon feaf tea during storage. Transition of T-AsA contents and DPPH radical scavenging activities
during storage by steam treatments and roast treatments on persimmon leaf tea of ‘Saijo’ using persimmon
voung leaves ware investigated. The following resulis were obtained, (1} The steaming treatment for 5
minutes without roasting produced the highest T—-AsA contents. (2) In non-steaming treatment, T—AsA
was remained only by roasting treatment before storage. {3) In the steaming treatment for 5 minutes,
same level of T-AsA contents were confirmed by the roasting treatments before and after storage. (4)
T-AsA and other pclyphenol may affect the DPPH radical scavenging activities on persimmon leafl tea.
it was thus concluded that the suitable steaming and roasting treatments could produce the persimmon

leaf tea contained high T-AsA and DPPPH radical scavenging activities.
Chapter 3. The radical scavenging activities of bayberry leaf

1} Effects of coHecting time of leaf and sex of denor tree for leaf on radical scavenging activity
of the curren{ leafl in bayberry
The DPPH radical scavenging activities of different parts (leaf, stem, immature fruil, mature fruit and
seed) in bavberry were analyzed by extraction with hot water and 80% ethanol. The highest activity was
obtained in the current leaf. Effects of collecting time of leaf and sex of donor tree for leaf on radical
scavenging activity of the current leaf were examined. The highest radical scavenging activity was

obtained in July. And the activity of leal of male tree was higher than female tree.

Chapter 4. Effects of the manufacturing process on amount of functional components of bayberry

leaf tea
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1) Effects of manufacturing process on amount of ascorbic acid, pelyphenol and radical scavenging
activities of bayberry leaf tea.

The effective manufacturing process of bayberry leaf tea for the high functionality and functional
component contents were investigated. The following results were obtained. (1) The steaming treatments
for more than 1 minute before freeze—drying produced high T-AsA contents. (2) Freeze—drying or
machine—drving without steaming treatment is effective to maintain high levels of soluble polyphenol
contents and radical scavenging aciivities in bayberry leaf tea, (3) Freeze—drying, machine—drying or
shade drying after steaming treatment for 1 minute was suitable for keeping myricitrin in bayberry leaf
tea during manufacture. (4} It was indicated that anticxidative components of the bayberry leaf tea were
soluble polyphenol except for the myricitrin. (5} The level of radical scavenging activities of bayberry

leaf tea were higher than other nine kinds of hesalth tea tested.

Through this .study, we identified the functionalities and favorings containing large amounts of
functional components in leaves of persimmon and bavberry, which has heen treated as an untapped
natural resource in Shimane Prefecture. Furthermore, we elucidated a manufacturing method that can
preserve them during manufacturing processes and storage. Thereby, we established a manufacturing
method for high—functional health teas containing large amounts of functional components. We would like

to work to promote this technology in the future.



