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Functional Saponins in Tea Flower (Flower Buds of Camellia sinensis) :
Gastroprotective and Hypoglycemic Effects of Floratheasaponins and
Qualitative and Quantitative Analysis Using HPLC
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As a part of our characterization studies on the bioactive saponin constituents of tea flowers (Camellia sinensis,
flower buds), the methanolic extract and 1-butanol-soluble portion (the saponin fraction) from the flower buds were
found to exhibit potent inhibitory effects on ethanol- and indomethacin-induced gastric mucosal lesions in rats and on
serum glucose elevation in sucrose-loaded rats. Among the constituents of the 1-butanol-soluble portion, floratheasapo-
nins A, B, and C showed gastroprotective and hypoglycemic activities. Furthermore, we have developed qualitative and
quantitative methods using HPLC for the principle saponins, floratheasaponins A-F, in tea flowers, which were previ-
ously found to show antiallergic and antiobesity effects. Using those methods, the saponin composition of Indian tea
flowers were found to be similar to those of Chinese (Anhui) but not of Japanese tea flowers. On the other hand, it was
found that the floratheasaponin contents in tea flowers varied markedly during the blooming period, and they were
abundant at half-bloom. Additionally, the contents of caffeine in the tea flowers were examined using HPLC.

Key words——tea flower; Camellia sinensis; floratheasaponins; quantitative HPLC analysis; gastroprotective effect;
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BO,TY L7, TV 3 —)VIRIINHIE T, S HiEEE
B OCHURAEME T, © BEIEAE D 70 & @ A WIS P2
WESINTNWD., E£FHSIL, HAE (PERE) X
VI A (7 y Y LHE) OF vETPEROYR

:\/E‘Zﬁ& L/T theasaponin AI_A7, Bl, B5, Cl, El_

E;;, Fi-F;, H;, G,—G,, assamsaponin A-I, foli-
atheasaponin 1-V & U7 J 3K / 1 K i B 1K
theaflavonoside I-IV DG Z S NIZT 2 L&D
I, HERIGIE T, B OGEER, HOREER RO
FERIEIER OB 2 Z &2 RNH L7z, 810

—75, Ty OMEER KL 12OV, TEIER
MEFERTY —2) « Tz —FEFREDA > FMEH
EHCBWTEME LUiekid b, o
IF ¥ (¥ 7 F7YINF, C. oleifera) ODEEE (5
FARL) ITIEMEM, 0 EDEBENRKITYINF
(C. japonica) DAEZELR (ILWAAL) TikmfEM, I
RIEEA, PIRIEMERDIED, T E, KMOEE
NRBERSNTVRIZEE 2. L, HAIR
BOWTIEE NS F v EER GRIE) NEMIZEN
TETHY, Iz, BRETEELEZH WL "t
BR LENEHALCTARTS TTUITHK &0
BEBOLDISEHEBAISNTNS, 719 Lal,
FIEDEICDWTIEHIICERENTHE ST, £
DEA R PHEBEIEICONWT S N FE T <Mt
INTWIRIND Jz, 1920

EFESIL, AT FPINTITU— CGERE 0%
RHERETERR 7 OBRRIFFEE LT, TNETITHAE
(=R AFIIEH), 22 <Y T—)b RIEER, 2429
Fewt (U 25 AR, 20 BMgEiE (7 ALEED , 27
=B (B F P UEED,® ILASIE (b
2T b FIEE) O WAL O NFAEHE) 3132
ANBHE (FF 22D 2AEER), 339 b g
RO EOZHM) DILEBEZHSNITT S L L
BT, VIV —RRIEEHRHFEREH, HEaREOm
BEfE AR, BRI RRIIHIER, HIREME
M, FORFEMER, B C/ER, BOSKHEIHER,
INBESEAE 72 E DFEHEMEZ N L TE 2, &
EOHHTF RICDONTHAEREIEZRFLZEZ
A, D) PilEEER B —7ilEmicB i % mH
H PRI B R OMEIE TR, 19203 2) 17 LILF—
ER [Z v MFEEERA M (RBL-2H3) #ifgic
BB RN, 192038 3) $1 82 1L AF H
(DPPH 5 Y 1)L, A—/)N—FFH 1 RHKIE

)10 2 BN Lz, 22T, HREZBD, &
#a, Wi, EEAREOHEZHOZEIEIZ DN
TEHRyEREL-ET A, caffeine, 7 53R
J — )1 (kaempferol, quercetin, myricetin 73 &) K&
O7 ZR ) —)VEHER, 517 F 8 [(—)-epigal-
locatechin 3-O-gallate, (—)-epicatechin 3-O-gallate,
(—) -epigallocatechin 72 &1, 7 x % F )L Ed B 1K
(shimaurinoside, primeveroside 7% &) K& 7) assam-
saponin E z HEEFE T 2 & & BIT, EEMBITRAE
D 12 FE D H P R = > floratheasaponin A—136.37
K O floraltheaponin  I-T11,3? floraltheaflavonoside
A3 215 THEE 285 /0T L7z, Floratheasaponin
FIIZPUERIER, Py VIVF—1ERREDRIET
FATHD S NZEBERNEO 5N, REDOFEE
BIERGr TdH 2 T ENVHIBHL 72, 19203739 £ 7= Th
ETOTF ¥ ORI D HERRE ORER, T+
BT, ZEH, T ROIEE R E D DE
WIZE- T, ZNTNITRHFEDOTRZINEFEET S
T ENVHAL .

e, EESIE, HARE(HER) REDOAY ) —
VBT F ARV R B THB 1-TH ) —
IWBITEIIC TS J =V R > RAY > T E M
HEFE G 1K 9™ 2 NI F B O = BE ARG 32 O b i
FRIEEREZED, HAERLOEY R TH
% floratheasaponin A (1), B 2),C (3) ICBEE /I
Ri&MEH & s LA HEROD 2 Z &2 57
IZUl7z. 51T, HAKUHERZREERLEOEY
R ThH 5 floratheasaponin A-F Z#5HEME & L
7ZHPLC IZX &M, ERBEZMELL. ZOE
EEZIHLU T, EH EAERICTXKS
floratheasaponin DS B DERZH S MNIT L /=,
£z, BHICEHBIND caffeine ZFRL 72D TH
%9 % (Chart 1).
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1. AR

1-1. 7Tt T & X R U floratheasaponin £8 @
H, BB WEERET vEEH (1.1kg, 2003 4F
1 ARE) 2 X% /7 —)L (101) T3 KFEMNEGE IR
% Gr3mEHEDIRL ), 55Ntz e~
BHELTAY /=)L T+ X (375g) =17z,
A5 =)V TF 2 (300g) #/K (500ml) T
WEL-06, BFEITF)L (300m) THEL Gt
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floratheasaponin A (1) H Ac
floratheasaponin B (2) OH Ang
floratheasaponin C (3) OH 2MB

Ac=—C-CHs

/
Ang = —(IJI

floratheasaponin D (4) H Ac
floratheasaponin E (5) OH Ang
floratheasaponin F (6) OH 2MB

N H
CHz 2mB= —C—C~CH,CHs

O CHj

Chart 1. Structures of Floratheasaponins A-F (1-6) from Tea Flower

3EHEVIRL ), HHR 2 E N iRME U CEFfR T
FIBITEH I F R (43.7g) ZfGk. KEz1-7%
J =)L (300ml) THiIHHE GF3EHEDIRL L),
BIETFREHELTI1-7% =BT+ 2 (139.2
g) EAKRBITEHIF R (117.1g) ZfKl. 1-75 /) —
VBT T 2 & SRRV R D HiE THBR L T
floratheasaponin A (1, 171 mg), B (2, 211 mg), K&
U C 3, 121 mg) =157~

1-2. BREER

1-2-1. T4 /- \LFREMEEEFE T IO
18-24 W;fij#a & X ¥ /= Sprague-Dawley (SD) R
TS w b (IRE 240260 g) ICHiBREY 28 0% 5
U, 1FpfI£1299.5% 4 / —)L % 1.5 ml/rat OE|
ATROKBELZ. 1ERICEZHBEL, BAIC
1.5% )< U ¥k (10ml) ZEAL CTEEL &
DL, BEREFITH->TYOHE, BRI E
AL HRREMMEREEDOESE (mm) ZHEL, 8
G L.

122, /1> RAYL FREBMEEGET
JLA04D 18-24 [t B X & /= SD RifEMEZ v
(fKEE 240-260 g) (THBREY OG5 L, 1K
BICA > RAY T 2% 20mg/kg DHETROKES
L7z, 412 RAZ T VIZADED SBIREEKFET N U
T NTIRRE, REK, 02MERE (HCD) 2 MW

i, ALz 2 RAY D U8 4ARERICE
L, HNIZ1.5% RV~ K (10ml) %
HEALTEELEZDS, B2 REIZTH->TUDH
&, BRETHEICEELZBEOES (mm) 2
&L, HEREEL k.

BB, WEHEMI 5% T T ET I LRBRITIEE
L THWRZ (5ml/kg).

1-3. vERBIER

1-3-1. 7 K—XABTBXREEEM?  Wistar
R T MSEELZL > X% 10 mM 2-mer-
captoethanol & & 135mM U > EE#EE KR (pH 7.0)
HTHREDFA XL, BoNEREDR— FEED
4y B (100000 X g, 30 min, 4°C) L7z, #® L%
BEopEE L THW:, RINBEEKIZ, 135mMm Y
CEeREE W (pH 7.0) 2254112 1.0M Li,SO,, /&
& L T 10 mM DL-glyceraldehyde 7% % #1F 1 50 ul
&, BEHESE 100 ul, B> T IVIEW (DMSO Soln.)
25ul A FEMIE (3min, 30°C) #, 0.3mMm
NADPH % 50 ul i U Jbis 2 BA#E (30 min, 30°C)
L7z, ZFD#%, 0.5NHCl % 150 ul A2 TR &%
L7~ ZO®EKEFIZ 10 mM imidazole & H 6N
NaOH 0.5 ml fillZ (20 min, 60°C) L, NADP %%
HWEICEB I 7z, AL I AEWE & w et
¢ st (PERKIN ELMER & LS 50B) 7% f Uy Tl
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E L7 (hiEd & 360 nm, H|E K E 460 nm) L 7=,

1-322. NWBae-F )L 45—+ (sucrase B
maltase) [HEEME?

a) BEEROFEE Wistar RN S v b ((KER
200g) DZERFEMSEHEONRTHRIEZHBEEEE L
THWE., RIFEEZ.IM < L BB ERIC
(pH 6.0) 1Z8%¥% L, 25-50 nmol/ml/min @ X&)
MK T 2 IREICAHIRL THW .

b) EEZREMHOREIE FHE (maltose, sucrose, 74
mM) 100 ul IZHEERYVEVAHR 50 ul ZHNA, 37°C T 2-
3 TRINGE U7z, BEFRWR 50 ul 2 AN A 30 73 fH K
S, K 800ul EANA, BEEEAKIEH T 2 4y
AL, BREzRESER T, &R OERHR
WEMAZOL, BEHIZ/KZMA THlEKESRT?2
SENEL, BEEZREIELEOOEERE L.
AU A—ZAD&ZET I IA—AFF 25—
FEOINVI—ZXCIN T AT I-)ITKDHEIEL .
HEEROBBRYEL, 0.1M < L1 UHEER (pH
6.0) ITHEMRL THWZ, BoNzEXD 50%HEF
T BHRE (ICs) ZRWOT.

1-3-3. > afEEf 7y MIHTZmEEE LR
HIER?  Wistar REEE S v b (KEK 130-
170g) % 2024 FFfilfiR S 87206, #HBRYE%E
ROFEL, 2030 7412 20% 3 a3 BEiEHZ 5 ml/
kg DHETHERHZROKEG Lz, £00.5,1, 2 K
MBI T—T )VRREE T (BRILFF D A) 12 TR N #R
L0 04ml T OEMEITV, HOSEEICX DM
HESEEL, ZJ)Va—2FFF—Yik (F)ha—
A CHFATa—) ZHAWTIHEEZ#E L7z
2B, WEREMIS% T T ET I LRERICHEEL
THW= (5ml/kg).

1-34. #EHE  BE I ESE SRR A
(S.E.) T&L, AEZEMEIZIZ Dunnett O£ H L
WRIEEE AW,

2. T, EENH

2-1. &5 Floratheasaponin A-F (1-6) 1%,
HAME RO ERPEEREN S BEEL, HERE
L7z D%z, 373 Caffeine f£ 7% i 13 Nakalai
Tesque K DHEA L 7=.

222, HA¥ HA (FEE, 200341 H), P
E (&, 2005 4, 2006 /£ 9 H), 1 > K (West
Bengal M, 2005 &£ 1 A) I THREINTW/=/HE
FEF v OIEE T ZHREL =, BINTH 15 SE HASE

Jai 5 A A SRR DRI R D ITEITHE > THzIR R E %
ke, HAE L 7z B DRI L TR B &
BHU 7.

2-3. AMAROFAR

2-3-1. Floratheasaponin 38D F 1, T2 R H
B2 TV EEE R T40°C, 3 eI 8720b,
MEEL, Kl1gZBEIZRD, S0ml DAY ) —
IV ZEMA 30 s IMEGER L, Wmik, AMA#EL
o, BRI S0ml A%/ —)VEmA, FkEEZ 2
mEOIRLZ, SFon/mitliz a8, 40°CLL
TCHERML 7z, IBMRICASY /) —)LZMATIE
MiZsml &L, TNEACTIT>T 4 )VE—
(0.45um) THABEL7=HD AR E L.

2-3-2. Caffeine DEEBHKY ¥ T 2R
JERTA40°C, 3z S8 -Db, HMREL, K
05g ZMEHICED, HE/KTISml Z2MA, 1K
BREWLUE. A28 %, EKZEMHIC 100ml &
L7z, ZhZ2A>T52T74)%— (0.45um) T
AL s DEHEHEKRE L.

2-3-3. FAERUVEEFZE FlBHA R ST AR
HEVRWR 10 ul 2 IEFEICIEA L, E—727 OmEFEEICEK
DEFREL /.

2-4. BRERVRIESH

2-4-1. HPLC £ #% HPLC ¥ & : LCIOAD
vp Shimadzu, %8 : SPD-10A UV-VIS detector,
Shimadzu, 75 LA —7 > : CTO-10AC vp col-
umn oven, Shimadzu, 7 < /A : GL Science Inc. In-
ertsil ODS-3.5 mm, 4.6X250 mm, Develosil C-30-
UG-5, 4.6X250mm, S —YLEHY 7 k :
Shimadzu Class vp /N—37 3 > 5.032.

2-4-2. AIFEEH 1) Floratheasaponin %8 ® 7E
P53 H1 : Develosil C-30-UG-5 11 5 L, 4V
JEEHEE 230 nm 2 AWV, 71T AREZ 40°C, FEHEE
JRIZ acetonitrile-10 mM U > FEfE R (pH 2.3) (40 :
60v/v) ZHW, WEIX Iml/mn &l k. 2)
Floratheasaponin 28D E &% 4T : GL Science Inc.
Inertsii  ODS-3.5mm 71 7 L, $RSVBOEERERHE K
230nm = AW, 7T LAREL 40°C, BHEEWRIC
MeOH-10 mM U > E#% @K (pH 2.3) (75 1 25v/V)
ZHV, #&ElX 1 ml/min & L7z, 3) Caffeine DF
&/ #1 1 GL Science Inc. Inertsil ODS-3.5 mm 1 5
L, SBAVIOEEERHR R 270 nm 2 WY, 71T AR
1L 40°C, IR MeOH-2 % Ef & 7AW (30 : 70
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v/v) MW, izl 1ml/min & Uk,
2-5. BREBROERK
2-5-1. Floratheasaponin %8 ODS o L%&EH
W, MeOH-10mM U > EEFEE#E (pH 2.3) (70 :
30 v/v) T floratheasaponin D 4), E (5),F (6) @
¥ie# % it L 7=. Floratheasaponin D-F (4-6)
BFNTN0.1-1.0mg/ml &752 & DI BEEMICTE
MU, LEEODIEMTEERERIIDWT HPLC
RO RER, O NI T7OE—7 LA
BOMICRIFIRERBIR (1=0.9992-1.0000) 74315
SNz, ERARERX, HBIRE K RFFRF IR D
WO THoT.
Floratheasaponin D (4): Y=336162X —9326.3;
r=0.9994 ; {R¥FEFRH] 13.5 min.
Floratheasaponin E (5): Y=636186X+10341;
r=1.0000 ; {RFFKFFE] 22.4 min.
Floratheasaponin F (6): Y=442186X —80470;
r=0.9992 ; LRFFIRF[H 24.7 min.
2B, Y- mE XIIHEESOMHE AR
(ug) =XKL
2-5-2. Caffeine’®  Caffeine % k5 % IC FEHL L
T, A /=) TI0m IZERXLZHD% 0.1-1.5
mg/ml &75% K D ITBREIIC —E IR E O AR
ZHHHEHURBERZERL 2. LR THEES,
V&A% HPLC 73 M 217 72458, Wi h o caffeine
DU T T 7 OE—7 g EHETEARDMIC
BB RARMN G o N, BIRARE, HEIRE
K OBRFFRF TR DD TH - 7z,
Caffeine: Y=293010X —3791.5; r=1.0000 ; £#¥F
5 8.4 min.
BB, YIRE—7HME XIIEEROMfHEAR
(ug) =XKL

BRRUOER

1. FIEITF XKV floratheasaponin A (1), B
(2), C 3) DEEEH

1-1. BHIRREEA EESIT, HAEGE
EF YT IROAY T HET v LET v HEFO
H 7R = >4 & OF theasaponin E,, E,, assamsaponin
CiZTy / — )V BERERGOMGIEROH 5 Z
EEWME LW HREREASY /=)L T+ X
IO EMERZEERM GRS N2 Eh oLz
FER, HAREREAY =)Vl FRicTy ) —

)V iE T BRI IR0 T 5 REE RO s Tz,
HIREEEII YR 3B TH D 1- 75 ) =)V
T+ RICEKL, BT FIVEBITEKEITHED
IIRTEMRIZEEO SN Tz, RIT, BRIEASY ) —
I T F ZIZDONWT, BERTFORRDA > KA
& UHRE MBS ITHT AERERE LS
%, I ) =)V DG ERBRITEWNEENRD 51,
1- 7% 7 = )IVBITE T+ AITEENEN L. L
MU, BT FIVLKBATERICIZTE IR 5 s
/N> 7z (Tables 1 and 2).

HAERED 1-75 ) — VBITHIF A DOEE
1%5> T & % floratheasaponin A (1), B (2), C (3) &
DWTIH J — )Lk JE B R R 5 O HIHITE M 2 et
L&A, BRI TEH B cetraxate hydro-
chloride &K D HIRWIREFEH D H 2 T EAVHIBIL /=
(Table 3).

1-2. fERWBIER  FrERORY 7o/ —
VR BRI RME R NG TN TWwWBs 2 &n
5, EHEHETLIRY 7z /I EEET DRI
AS ) — )V T3 202 B SIS P A R =
Niz. £Z7T, Iy L 2XHEERT IV E—RRICEE
# KO a-glucosidase BHEMEH 285 L 7258, W
TNOBRIIHT HHEMEHIFHNEDOTH> 2
(Table 4). L2 L, RIEAY /=)L TF+ X
W, PatiAm TCOImMEE LA 2R EICHHE L
(Table 5), RU T/ —)IVNEKTTHSHET
FIV#AITEB T3 A & floratheasaponin $i73 ¥ i 4> T
HB1-7%5 ) —IIBITHIEENZED s N K
RN Tz — )V FEORER AN HE R I DWW TIERE
HonTnhwsdZeaEMhs, RIENFERTTH S
floratheasaponin (1-3) DWW TKRHE L/Z&Z 3,
WTFNOEEWITHBRNAGHIEENRD 5 e
(Table 6).

2. Floratheasaponin 38D E M, TESHT

2-1. Floratheasaponin $8® & % 73 #7 an TS
% fE & #i5t L7223, floratheasaponin A-F (1-6)
D 6 ko & e el S HPLC b2 RN
ZEITERMSTZ. FOH TR IWEEZRL
TStk 2-4-2THO 1) THA, HE, 12 REXR
16 @ floratheasaponin (8% /347 L 7= #t 5. & Fig. 1 1
AUTz . CORMEMFIERDITITHEMT 2 2 &1
KEETdH > 7273, # floratheasaponin (1-6) DTELE
MR TED I ENHSMNITIR> 72, A HPLC 4
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Table 1. Effects of the MeOH Ext. and Its Fractions on Gastric Lesions Induced by Ethanol in Rats

Gastric Lesions

Sample <mg/1?<2“p.o.> oL S
’ ength (mm) Inhibition (%)

Control — 7 115.7+13.9 —
MeOH ext. 50 6 66.6+15.9* 42.5
100 6 48.9+13.3** 57.7

200 6 13.5+5.9%* 88.4

Control (10% Tween 80) — 4 96.7+24.3 —
EtOAc-soluble fraction 100 2 111.0+45.0 —14.8
200 3 128.4+39.0 —32.8

Control — 8 111.2+11.8 —
1-BuOH-soluble fraction 25 6 55.9+6.3%* 49.7
50 6 41.24£9.1°%F 62.9

100 6 12.94+8.4** 88.3

200 6 4.1+1.9%* 96.2

H,0O-soluble fraction 200 3 112.3+£9.9 0.0
Control — 6 148.4+9.8 —
Cetraxate hydrochloride3? 75 6 87.2£7.4%* 41.2
150 6 51.0+4.0%* 65.6

300 6 30.5+8.3** 79.4

Values represent the means = S.E. Significantly different from the control group, * p<{0.05, ** p<0.01.

Table 2. Effects of the MeOH Ext. and Its Fractions on Gastric Lesions Induced by Indomethacin in Rats

Gastric Lesions

Samples (mg/ll)(g,sij.o.) L e o
ength (mm) Inhibition (%)

Control — 6 112.6+21.0 —
MeOH ext. 50 6 50.1+7.8%* 55.5
100 6 36.2+9.2%* 67.9

200 6 33.8+6.6** 70.0

Control (10% Tween 80) — 4 71.2+12.1 —
EtOAc-soluble fraction 200 4 75.9£8.9 —8.9
Control — 6 93.6+12.3 —
1-BuOH-soluble fraction 25 6 75.9+8.9 18.9
50 6 41.2+7.2%* 56.0

100 6 26.2+3.8%* 72.0

200 6 19.2£5.7%* 79.5

H,O-soluble fraction 200 3 105.2+24.8 —11.0
Control — 6 81.3+6.7 —
Cetraxate hydrochloride3? 75 6 58.7+£7.5* 27.8
150 6 13.4+3.2%* 83.5

300 6 1.4+0.5%* 98.3

Values represent the means+S.E. Significantly different from the control group, * p<{0.05 ** p<{0.01.

HEHWT, 1-6 © 6 Ko WT N OE DI min, F (6): 76.8 min.

HBEAINTVD T ENVHAL 2. RFEFRFIIR O X/, AEEBRPEETCH N, E—rmazlt

WO THo =, LT, 124,255 3L6D5RLEEEZRDD
Floratheasaponin A (1): 29.3 min, B (2): 72.4 L, MEEA O REXEOZTNTNDLERITINTH

min, C (3): 78.4min, D (4): 28.5 min, E (5): 70.3 HR 11 THoN, HEAEEREDOANTNHK
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Table 3. Inhibitory Effects of Floratheasaponins A (1), B (2), and C (3) on Gastric Lesions Induced by

Ethanol in Rats

Dose

Gastric Lesions

Sample (mg/kg, p.o) T (mm) Inhibition (%)
Control — 9 157.0+15.5 —
Floratheasaponin A 5 6 80.2+14.7 48.9
10 6 72.9+11.1*%* 57.7
20 6 24.2+10.2*%* 88.4
50 6 0.0+0.0** 100.0
Floratheasaponin B 5 6 92.8+24.2 40.9
10 6 55.4+12.2%* 64.7
20 6 24.9+10.5%* 84.1
50 6 11.5+7.7%* 92.7
Control — 12 163.3+10.3 —
Floratheasaponin C 5 6 38.0+£7.1°%* 76.7
10 6 22.3+6.8** 86.3
20 6 18.5+7.2%* 88.7
50 6 0.0+0.0 100.0

Values represent the means+S.E. Significantly different from the control group, ** p<{0.01.

Table 4. Inhibitory Effects of the MeOH Ext. on Aldose
Reductase Activity and Rat Intestinal a-Glucosidase Activity

ICso (ug/ml)

Rat . a)
Sample Aldose intestinal a-glucosidase
reductase
Sucrase Maltase
MeOH ext. 72 >400(31.1%) >>400(48.8%)

a) Value in parentheses indicates inhibition (%) at 400 ug/ml.

2%t 1 THo/z (Table 7). Z OFEEIIZAE D MEH
OEIMNISHAIEEEE A 5N 5.

2-2. Floratheasaponin 38O FE 717 FliguN)
KOITHEL FEERMEERE L2, INEToEZ
% floratheasaponin A (1) & D 4),B 2) & E (5)
KONC (3) & F (6) OERITHBEVRE/RSMN A
WHIEF, floratheasaponin A-F (1-6) ®—F ¥t
IZREETH > 7=, 4EIL, floratheasaponin A (1)
ED@W,BQ2 £E®B),CQ3) &F (6 nznz
NFERIT 1 E—2 L72% HPLC 424 2-4-2 THD 2)
ZHWT, 1£4,2&5,3&5603E—2712D0W0
TERST L 7=, HEfT floratheasaponin D (4),
EG®B),F®6) Z2HNWT 1£42L53L6D8E
ZEMUZ.

RiEZEHAERCHE (ZHE) EXREHRO&YT
R EEERDZEZA, Table 8ITRTLDIC

K12%BHEINTVWDSZENHBAL . b,
floratheasaponin D-F (4—6) DA B % (v=35) Ik
HTNTN, 1.25%, 1.94%, 1.84% TH o 7=

KIZ, HEPERIEORERHICE 25202 EIT
DWTHIH L. BIEDENSERDEBDETOD
MRS 1 EMTH S 720, ENESH D1 H
H»ro3HHETORMEZ 30%EEL, 4 HED
55 HHE TORMEERMDRIEZEZ 50%E &L,
R LEE 100% &R L. HIERHXS
floratheasaponin % @ & & 2 {13 Fig. 2 & Table 8
IR U, ROWSEHT, SRR 30 2 LAINIC
MA, ERMNAfRICAK-Z, BHTEAEIND
floratheasaponin Fa D& EI13 D7/ 0 A%, 30%BE =12
75.% & E I B X floratheasaponin 38D & &K 2
fEE ML=, /-, floratheasaponin T3
W BN ZELEENTVWDZENHEMER
o7z, A UKD 54572 R FEITIE RS 6 By 2 15,
floratheasaponin 38 M 95 Z LI T& T,
floratheasaponin I RIEDKFE M H» THH T & &
EBIT, RECBILZHRICFRORMLITHAT
FEEIT DI N ENER I N,

2-3. Caffeine DEEHHT  KITTENDHH
R CTdH % caffeine ICDWTHEDOETHIL /.
Hh [ E D BHAERF I IS AE Y > 7OV RO U TR =
HKEED caffeine ZRZ T LIZET A, WTNDH
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Table 5. Effects of the MeOH Ext. on Increase in Serum Glucose Levels in Sucrose-Loaded Rats
Dose Serum glucose level (mg/dl)
(mg/kg, p.o.) 0.5h 1.0h 2.0h
Normal — 7 80.3+2.8%* 80.0+2.4** 83.0+2.6**
Control — 7 169.3+3.2 133.1+2.1 121.0+3.2
MeOH ext. 250 6 147.7+3.2%* 137.3£3.9 122.6+4.1
500 6 130.7+3.0** 120.3£2.0** 123.8+1.6
1000 6 124.3+5.0%* 119.5+3.9%* 128.3£2.3
Normal — 5 85.6+3.6%* 88.9+4.1%* 87.1+2.9%*
Control — 6 159.6£7.0 145.0£6.9 110.9£5.4
Metformin hydrochloride?® 125 5 134.8£4.3* 136.0+5.1 115.5+4.7
250 5 124.1+5.5%* 116.3+5.5%* 126.4+1.9

Significantly different from the control, * p<0.05, ** p<{0.01.

Table 6. Inhibitory Effects of Floratheasaponins A (1), B (2), and C (3) on Serum Glucose Elevation in Sucrose-Load-
ed Rats
Dose Serum glucose level (mg/dl)
(mg/ke, p.o.) 0.5h 1.0h 2.0h

Normal — 15 80.3 £2.7** 100.2 +3.3** 90.1£3.1**
Control — 14 147.6t3.0 138.1£2.8 107.6+3.4
1-BuOH soluble-fr. 200 4 131.4+£8.1 138.4+11.2 111.4+4.3

500 5 127.1£4.9** 133.7+4.2 107.7+8.0
Floratheasaponin A 50 5 122.5+8.8 130.5+5.7 118.6+3.5

100 5 107.3+3.6** 130.9£5.7 100.5£6.1
Floratheasaponin B 50 5 120.3+10.5 135.0+5.9 123.0£4.1**

100 5 98.4+7.2%* 105.9+7.1*F* 92.9+7.4
Floratheasaponin C 50 5 119.8+£7.9%* 132.5+6.3 109.4+4.6

100 7 87.7+5.5%* 114.9+4.9* 106.4+6.4

Values represent the means+S.E. Significantly different from the control group, * p<{0.05, ** p<{0.01.

Fig. 1.

4, A
52
63
4
1 B
S2
63
C
1 2
4 5 3
6
) 3“0 ) ‘:10 ) 552) 6§(ﬂ) ) 78 ) 80mmin.

A: Chinese, B: Indian, C: Japanese.

HPLC Chromatograms of Floratheasaponins A-F (1
—-6) of Chinese, Indian and Japanese Tea Flower

Table 7. The Ratio of Chromatographic Peak Height of
Floratheasaponin A-F (1-6) in Chinese, Indian, and
Japanese Tea Flower

1,4 2,5 3,6
Chinese 1:1.1 1:1.0 1:0.9
Indian 1:1.2 1:1.2 1:1.1
Japanese 1:0.6 1:0.5 1:0.4

TEEH DO FAEY > 7 )L B IFFFFEE D caffeine %2
ATWER, BEEHR, TOGRIIESUTTHo
7= (Fig. 3) (Table 9).

f&

A
REOREAEBE CREORMANRET D &

MHALNTNS, REOAEEICBWTEEDERIZ
HFELWDHDOTIRAWI EnS —EEREAE DR
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ANTRRESI N TV, HIRSOREE S IR > TRR
M, 175 =)V OEEEITH SRR 3 t HIEREL
TErEHEINTWS. Y L, BHAED—HD
M TEREINDENIIRFATHD, K
EDEHE RS PEBERIZIOWTIRINET T
HINTWRWY, EFSIIRMEOEH R CEEE
PEIZDWT HIIFEETY, RAEOHH T FZXITEE
B~ A TO MR LA OMGIERT S5 L
IWFE AR EQEDIEEZ RWHL, oD
EHEIZY R I ENIND T EAVHAL 2.

EHIT, RAEMHIFZOY RV 3EMNS 6 FED
floratheasaponin 38 (1-6) ZHEEL, Fh 5 DL

Table 8. Floratheasaponins A-F (1-6) Contents (%) in Tea
Flower and Tea Leaf

1,4 2,5 3,6 total

Chinese Tea Flower 0.291 0328 0244 0.863

Bud (2005, Oct)
30% Bl‘z%fés, Ocy 0-821 0.899  0.439  2.159
50% Bl‘zgg(l)s, Ocy 0747 0.690 0515 1.952
50% Bl‘z%‘(l) 6. 0c) 0659 0474 0279 1412
100% Bl‘zg(f)‘(l)s, Ocy 0518 0526 0294 1338
Japanese ngoga‘jﬁzrn ) 0479 0295 0439 1213
Pistil (2005, Oct)

0.946 0.855 0.423 2.224
Tea-Leaf (2005, Oct) — — — —

— ! not detected

G 2SN T 5 & EDIT, floratheasaponin 38
WKHEmERSH Y LIF —(EANED 51
72,3738 SEl, HAMERLED AL J —)VHIH T+ R
12850 a-glucosidase & 7 )V R — 2@ ICEE R HEE
HAMED e EEHIZ, T ) —IVEA 2 RA
&2 FHEFET v DEMEEGOMGIER &2 a kA
fif 7y MTHBT 2 MmEEE LA MHERZ LWL
. =L T, YiRZ 4K floratheasaponin A
1), B (2) RUC 3) ICHMREMEM & mkEE L5
MEERNED 5N, HAERIELF X OIEMEAK
THHIEMNHAL, Fiz, FEEEY R
floratheasaponin 28 (1-6) 12 DWW T HPLC % W
EEMEKRCEREZBEL, ZOEMESTIEZH
A, HE, 12 REORE (TERE) T#EH L
B, EHICXOEARSOREIIZIFACTH S
7%, HLRRHEAIKRES RS Z EAHHL, AEEF
Y OEMOEHZHWIGHTES EEA5NS.

£/, EESWEZIGHL T, ZKIED floratheasa-

(@

Table 9. Caffeine Contents (%) in Tea Flower and Tea Leaf

Content
Leaf 2.27%
Bud 0.82%
Pistil 0.77%
30% Bloom 0.72%
50% Bloom 0.87%
100% Bloom 0.73%

w 25 C
36

1,4
< 25 D
3,6

1,4
25 E
3,6

N

0 10 20 30

retention time (min)

0 10 20 30

retention time (min)

Fig. 2. HPLC Chromatograms of Floratheasaponins A-F (1-6) from Chinese Tea Plant
A: bud, B: 30% bloom, C: 50% bloom, D: 100% bloom, E: pistil, F: tea-leaf.
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* C * D
* E * F

0 10
retention time (min)

Fig. 3.

20

10 20

retention time (min)

HPLC Chromatograms of Caffeine from Chinese Tea Plant

A: tea leaf, B: bud, C: pistil, D: 30% bloom, E: 50% bloom, F: 100% bloom. *Peak of Caffeine.

ponin HEBEZHSNICT R EEDIT, XD
IR XD EH L,
HEFE D 3-5 3Bk DFEIZ B\ T florathesaponin &
BNRDEZWT EHEAL 2. B, BB LD
BObH EITHREL7-& Z A, floratheasaponin 513
ERITIIRD 5 NG, EEBOMET WIICHET S
ENHREINZ., —FH, FTYyOREMRITHS
caffeine G EZFH /=& 2 A, FED caffeine & &
WBBHAERIICRD 5T, WITNOEAEHERE LN
TAIL, TOXRESHINTVWDITEER
W EDVHEAL 2.

floratheasaponin 65
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