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Studies on the Development of Hydrangea and Stevia
as a Natural Sweetening Products

Myung Hyun Caune and Myung Yul Lee

College of pharmacy, Chosun University, Gwangju, Korea

The result of the study about the cultivation, the constituents, the sweetenity, and
the development of preparations of Stevia and Hydrangea are as follows: 1. Hydrangea
thrived at 200~1, 400m above the sea-level, and the good ones were brought up at
600~1,200m, 2. The good ones which belonged to the genera of Hydrangea were
produced in the damp, dark and cold place. 3. The growth and cultivated yield of
Stevia was not significantly influenced by the acidity of the soil. 4. The best season
was May and June for propagation of Stevia by cutting method. 5. The growth rate
of Stevia and Hydrangea was really good in the sandy fertile soil, but in the mucotic
soil it was not suitable. 6. The extraction and separation of phyllodulcin by solvent
had many difficulties, because it was very soluble in water, ethanol, ether, petroleum
ether, acetone and benzene, etc. 7. The solubility of stevioside on the solvent was as
follows: It was very soluble in water and methanol, slightly soluble in ethanol and
acetone, and insoluble in ether, petroleum ether and chloroform. 8, The alkaloid reaction
by Mayer reagent in Hydrangea extract was positive. 9. The ashification rate of Stevia
was 8.66% to 8.72% and that of Hydrangea 17.02% to 17.04%. 10. The tannin of
Stevia leaf was 7.80% to 7.88% and its of Hydrangea decreased 9.46% to 6.08% by
fermentation. 11. The percent rates in minimum concentration-occurring sweetness in
sugar, glycyrrhiza methanol extract, Hydrangea water extract, Stevia leaf water extract,
decoction of Stevia's leaf, decoction of Stevia’s stem were as follows: 1.2,0.1, 0.1,
0.2, 0.4, 0.01, 0.1, 0.6. and sweetenity ratios of those were 1, 12, 12, 6, 3, 64, 12,
2. 12. It was very meaningful to develop preparations of stevia as stevioside, micronized
powder, water extract, methanol extract and compound teas and in Hydrangea, water
extract, methanol extract, single tea, and compound teas were less meaningful. 13,
The genera of Hydrangea which is natural species in Korea was positive in phy-
lodulcin-identification test, but it was not available to make the sweet tea because of
having a little content.
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A =

FERHEERE BEMD BT AEMRES 2
R BEL L oh e} EHEXBE QA=
WAt BlEl = 3o

ERHEERES B0 ke 2 A +=1v=
= AT ERT HikkEn e FME =t R
Hale] BAREE 2 e Hikk AT
Az EHERES HEA F F Aol glo] ol F
ojzjok & Zojch

EEE dd¥y mEEAA TERSC Hk
2 HE2A FAN ¢ Steviad] MBI H
&ojA H#*kEA FiA=Ez Y& Hydrangead]
FF PRI §F o) HaE5ME 2 e Hydr-
angead Y-S AAo2 EBIGrh olf
HE2 HikEzA But oldeg HEEAR E
BEx e Aoz BEE ¥ E3od £HEER
EE B &Nz BiE € EE WA=
A= KiFelch

Hydrangea: Saxifragaceae (Hydrangeaceae)?
o] 4 38}+ Hydrangea macrophylla SerINGE subsp,
serrata Maxino var. thunbergii Maxino(HZE)
-z HBKRSE phyllodulcine] 2tz ghet,

Phyllodulcin-& #: 3o} 3= phyllodulcin-glucoside
24 FHse] HKE veblA fot, 42
Bszel 43l A  phyllodulcino] 2o HIkE
yebdel, #Rge s Hydrangead fE#he B
10%&<] stz 9lew, phyllodulcine] =}=f §
freo] HERZA ¢#837d AL LEsEfd=
Hydrangea serrata SexinGe var. oamacha Honpa
(84, Hydrangea serrata OerinGe var. amag-
jana Maxino( B 7)), Hydrangea aspera D. Don
(HBDELY o &A=z Yok FHUHAE
Hydrangeas %< 108l 275 2 ovt
HikzA9 FHA 2 phyllodulcing] &Ed =3
Ae A REHAA Xtz Sl

Stevia: Compositaee]] 43} Stevia rebaud-
fana Bertont>W D 2 A FHEER S-S EokERE
steviosideo] ™, FiE L A&7 WS B
Bt ok B 2, 3 Atolel o & HIR¥ 1@

Kor. J. Pharmacog.

WEol AAA HAH RAHHES HEKS
BEBHoE M RETe demz, ofFd B
MBAEo) M3 Egsz & Aotk Hydr
angear Aol A HEZA #tA== glod &
oD BERREEY HERE, ARavHIRES
ARz FAEZ Aok =% HERAAE A
2E HhEsRAA HES R ox gles?
Hikg el phyllodulcine] =18 BgeE 19694
AR, ILE, B4, LA 5 34 Hze
B34 2 RS HIRE CieHuOs, m.p. 125°,
[2)D+67.9° (acetone solution)o]ch. HAE
Hydrangea 4 f@i#¢] phyllodulcing} &&2"
H. macrophylla Serince subsp. serrata Maxino
var. thunbergii (BI¥ER)E  2.36~2.40%, H.
seringe var. Oamacua Honoa GRESRD 1,10~
1.13%, H. serrata Serince (Fp&: &) 0.40~1.08
9%, H. macrophylla Serince var. macrophylla
(B &) 0.74~0.76%, H. terrata subsp. ang-
ustatakitam (B 0.07%S &3l o
Hukz Ao FRAe SEHd Bz Ao &5
BEMYEEY > §F £ Hydrangeas 1@
ol Hted HEEZAY RgE: nHsdz
phyllodulcine] &3 ¢-8-¢ kst Jovt B
Bris Rl A = o o st

Stevia rebaudiana Bertonie BEERELER
Brazyl, Paraguay, Argentina®] gipiRe] HiE
- Yol FAE Paréguaysa]- Argentinaci] A
= Steviao] Hukk #&F HIEE ks =z 3
oz g9, Steviad] HHEMHEU steviosideol]
#sle] Rasenack® (1908) k%o a4 KM
2 sty Dieterch® (1909)e] sj4 Hk
Mol SBEE=El 93 Bridel(193D 5] oA
steviosided] HEHEREES 9929 Thomas
(1937)e] oA} stevioside CagtleOis, mp,
238°, (2)D-31.8°2h& ik 7K, alcohols o)
Yiltkol BHE WKLo Brel Ak Wood™ (1956)
2 Mosetlig? (1963) 5o o} 8] A steviosideg]
fhEggsER ol welzlen Ulrch (1952), Jacobs
(1955), Nieman (1958)5¢] o34l stevioside
o) HukEES FEAES) 3005 e Aol WA
E.I %\413,14)'
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% FER A= Steviao] ¥f3l Pgest A<
AR Z2THAN AL 1971486] Sumidas} Bra-
zyll A BT MAsY gl RS R
BEESY 2 197242 8 Bzl Agetgled 19
T3 EMAS MERE BRtaEd A BRe
LEHS BENAT AR B Hesl
#TE A" Aot =4 Fomosa, Phillippine,
Tailand, Malaysia, Indonesia, New Guinea,
Germany, France, England S-of A & REERE 7
AYE 3 Yot 19754 BA Ll BEARS
19765 HERILAT BHREBERRE A
FEs3k Steviazg o] stevioside 4 8. 7H FaA%E
B S| Einsted 108 el Rl Est
3 stevioside 3.10~8.65% % o},

EEE%% BEMRES BESY] A8 stevia
o MR E 28R R SEsgen b
BHEEEARS A A #FHE5e steviag] stevioside

22 1.22~7.84%, BERILABEHZARSE
A RIS 24F%/HY stevioside EEL 2.07~
8.34% 2 WRELY FBY TES BRI
BERMES] BiEe) JEHE Rasg

o A& 19744Ee] BARGA AzAE E3)
A BAE  Stevia rebaudiana 2 Hydrangea
macrophylla serinGe subsp. serrata Makino var.
thunbergiis- 197550] T-9lste] EBHRBRE S
FEMERS BBEE A RBpahEE ke A4
2.2 FERS BEE REstE vloloh

=

u-lo!l

Re&we

1. Hydrangea HA#E#AEE Hydrangeao] B
85 Hydrangea macrophylla Serinee subsp,
serrata Makino var. thunbergii® 2] 19754 H
Ao A FEHEHE B A KEMM  EAE
30 400mEihel A ERESE A= 19764 KEPH#
FolA HigkE Ttk REE A SRS
3 Qe 2FE~IFEES fEpel A TH~8H
S BRI FEAZ T BEAA Bt
of Agatgeh. @5 YA Hydrangeat: 1977

£ 7TH 22H~30H AFE k4 82 400m
el A F-E 1, 400mEHe] SAT A& HRE
8t Ao 2 Hydrangea SERINGE var, acumindta
Naxat; H. serrata Serinee for. fertilis Naxar;
H. serrata Seringt for. pubescens Naxal; H.
serrata SERINGE for. buergeri Naxal;, H. serrata
SerINGE var, coreana Nakal; H. serrata SERINGE
ol ch,

S EEE BAEEES F—3 Aoz
EES T BEAZ T Bt A

2. Stevia Ao} A3 Steviay RHES
Stevia rebaudiana Brrront @ 19] BEGEEC
24 197645 BRRERE ST SR BEEE
A v MR JdA wEREE
1,2 ES MR stdlem R AdHEe 2
EEFRRANA TH~8A HM XES B
= BRoste] fAs

HiEHs 3 RE

1. Hydrangea: Hydrangea: [itgedko] #a}
o] % 300~1,400m7tA EBEH S LiEH: HEY
2 #EAAM = 2 EFh

ET v BHE et REE Y B
o3 600~800m e EFEF m B
ol A HHH el HKEY =z HFEY H:E
F< Zolrh. 2y 22 EETL vy 4
WHENA EHEEG € HERY MBS dAdez
st o

1) #WHERSMY e v X+ o ¥ : Hydr-
angead A 2% BEME BfEE 2 & Hydre-
ngea macrophlla Serince var, Otaksa anakinuo
5 Brobetze ol 400~1, 400meo 4 47 o
e g #HEE AT @, YF R
Sabel and A KEPHGH Mol A
REES Havs Aoz M, By RE, Huk

£ HEgetg o(Table D.

2) LE Hiol £FH v¥AE 9% BH
to KB, el B, B B R4
of =&t Hydrangeads &9 EHHEHS AL
el ety oh(Table 1D,

3 AR WAUEES : Hydrangeas]
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Table, I. Effects of Hydrangea on Geographical
Distribution and Quality.

Kor. J. Pharmacog.

Table. III. Effects of the Soil Acidity on the Growth
and Cultivated Amount (stevia).

Plant

Cloud [Sweet-
Sea level height

and fog [enity
Nothing | Low

Quality of leaf

200~ above Wide, thick
300m 2m| and rough(poor)

400~  |above Wide, thick
500m 1. 5m| and rough(poor)

a Little| Low

600~ within Narrow, thin | much | High

800m | Im and smooth (goed)
1,000~ | within Narrow, thin much | High

1,200m | im and smooth (good)
1,400m | within Narrow, thin a little | High

0.7m | and smooth {good)

Table, H. Effects of the Soiland Sun on the Growth.

Circums-Sand- | Muco-| Dry | Wet The

tance |y soil gocﬂ soil | Soil | Shade Sp‘iggg

Growth | good | poor | poor | good | The [the Leaf
Lfﬁ;inis is 5hick
Zil(;isy :(r;ugh

Quality | good | poor | poor | good | good | poor

Mo AHkES fikge] dovt % K#
et FRETLE FREke] A=z 9ok
VEE FllE B8 2~3H % BEd HART
BFse 25k Blile 2~7H7A I =& A
st = FHiRFo] BiFst H =g BRI M
Astwl 100%HBEEL . LES BEERHE
LBl RiFsid.

2. Stevia Stevia®] L FHES W
ko] Jovt BERES KAl BT oA
HREFD ¢ o83, BARBES BFD)
o B BfEc] £z £ER T = HERSGY &
B¥r gormz HEN & REL 83,
ko] A gt

D 18] BES £F 2 kBB vAe
g FEs) st ERRIUA 25H~26R)
o BEEERS L pHE MEdtz 7H 25~
2680 £FHH Aol st A & 2

Cultivat- | pH of | Collected | Growth | Weight of
ed Area | soil Date Length | dried Leaf

1 4.1 7.25 122em 23. 0g/herb

4.6 7.25 | 126cm | 24.5g/herb

2 6.0 7.26 120cm 31. 1g/herb

6.8 7.26 | 118cm | 29.5g/herb

29w g5 E MEstel HEkstgh(Table
III).

2) WEBELME)S HELEDIA EF R
YigEel v1AL 9% Stevias) EFS KBE
o] +Ho] vlAE 9F& 243 Astel BH
Ao ELEd wel 4A T EREstA
sHAe] &Ed Aol & MEs st ik
A7 & 257 #E g5 T WESd ] LB
t}(Table IV).

Table. IV. Effects of the Good Fertile Soil on the
Growth and Cultivated Production Amount

(stevia).
Cultiva- Plant-Collec-Grow-| Weight
ted soil  fed ted |th of dried
Area Date | Date {length| Leaf
1 [fhegood |y 27 5.25)130cm| 30.58/herb
2 [Thegood | 427 .25 135cm| 32 4/herb
3 [The mucol 4 o8l 826 80cm| 17.5/herb

The muco-
4 |them [ 4.28 8.26| 85cm| 18.2/herb

3) MR BIREESR I HRELE Fa
#Woh B bolew X 5Hule] #iRE ] 15~
30 Axe a7 1o~ 3emPE W) 12
Hol Hw" 15emAxE ®Wow 1594 vte] EfEs
of &}, JHME(6~Tcm)E 69 15697 WEKE
o 98%A4 =7t BRIEEE = HiRe] TRE 2%
= f¥o] To gAY FEMoHE £ 4 %
o} e HXe 4 BREFEHL HEFE
= Fastgen THREs #31 2771 2443
o] BIRFEHZH ARG Fig. D.

=3 RS RTRES 18°C, HERR
£ 28°C LLF7 @&kt

Figol 30°C Ll kolsm el Kaol 4
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Fig. 1. The Establishment rate of root by the cutting
part.
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Fig. 2. The Establishment Rate by the cutting part.
(stevia) (average 20 Trees)

29 & doA FIEssch. ARBRIA= AR

2 SHPA THNES o) oA FiR

EEEL HE A4 Fig. 2).
ﬁﬁiﬁl,zl)

Hok®R 49 B, RS MR, tannin
9 K49 BS WIEsg e, Hydrangeas f#
#ol| A alkaloide) febrifuginet:® o] HiEE o 4
37] $13te] alkaloid BERRES 4 A 89l ch

D #@Eg) 03 HIRRS S B i
AEE HRZSle 5g& stz 300ml =A
flaske] #£4 @3z %, ethanol, methanol, ether,
petroleum-ether, acetone?] £ ¥&E@E 100ccH] &
ZRBPE Y2 30 5 A5 fhHistd o35
2 JBRE KE ke FHA7IZ ZALe] F 50
mlE jnsted @A 25 HIkEZF BE e
++, #BI AL +, v AL -2 EAF
Ak

&, & HHEKE od33td S0mlE utEe o
o 2 HIRER G Hts At ot (Table V),

2) Phyllodulcin®] #ERE #E(P-1): Hydran-
gea 459 £RAK RS Wstd JP-19
Phyllodulcin #EERNK ko] A A A Astdd ).
2 BRe BAPRERE, 334 HEE 2V B
(Dol gieth

3) Alkaloid #ZRK pg(Hydrangea): Hydrang-
cad] K} K 58& WM3te 5% HCI= e
o odzslx EKS NHOH alkalipgoz 3}
o ctherz stz WBKS A A ethers
wWEsly BEES 5% HCl 2mle] %o Mayer
AB-& HTIE= BEike) 4489t &,
Dragendorff A of = f&#k(—)o] At

4) Phyllodulcing] #Hi48Y: Hydrangea(H
09 %S MAKZ S benzeneo B BPEHH

2 Yl ohefE RS, o dete] WK
oA Benzened MEEF Rz BEE
Chloroforme] &3] A A, 5% NaOH= AEHH
. WIS Adtd 10% HClz Bikik(pH2)
o2 33, BES A ER B®Stx Silica-
gelo] HiBA A, methyl chloride:
methanol (3: 1DE ¥EHste] KEIL o 2%
£ 3[FEESY BEHsE, BES BHEste] mp.

columng-

Table. V. The Solubility of Sweetening Components in Various Solvents.

\\
Sample

S?)lvent\ Water ! Ethanol \ Methanol\ Ether ]Pet. Ether!

! Chloro-

form

Acetone Benzene

Hydrangea
(phyllodulcin, # t +
cultivated)

Hydrangea - — —
(naturally grown)

Stevia (stevioside) + + +

+ 1+ H + H+

* 4t (soluble). -+ (slightly soluble), — (insoluble)
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131~132°9} By #@RE dA-h Yol 3t A7 2e] Yz AO.AC RO EE
5) Stevioside2] $iliH 4 Hk7,18~20 ; Stevia] 1 Heol #eale] A3 o}(Table VD).
€ HR=sY B2 flsle, oddstq MK HEE X8

ShEe oA RS mEst, on THaE
fEE BEEF methanolz yMstxz, Ml
dioxane &ALl methanol® £3) 3¢ stevio-
side® B39 ol. (mp. 198~202°C T4 A A).

6) Tannin®] SFEFEREY: KEAM —EEL
Tiwstd £2 BRI FEE—EEE Bty
FRAZ F #HRES FES oS AR KB
B BES Ise chrominated hide powder
£ mste] tanning BEAA 2 WKRE FTA
A F BRRES FESz BREAY E=A

tanning-& E.Hj%}giu}(’?able VD). Hiks} EResA BEs = AdRe HiRE )
D RES EREARE B 22% AN poie oo nao. gk KBRS R
Table. VI. The Amount of Tannin and Ashification B gz gop(Table VI VII, IX).

of Stevia and Hydrangea. _
SUmIBRZY Ol oSt KEe

stevioside®} phyllodulcin®l S EE S
RE7t 2522 B olvel KBERE FRI}L
WS BE 72RsR] ger g Stevia Y Hydr-
angea?) B3, water o]7]Z, methanol 97
25 HEME EEALE AL FERet sugar
D HE )29 HKRES LSS

HEENES P& 1.5cme A3 10ffd] —
EEHE 23 & Addd A¥ JA4LE
Iml¥ g 10ml7tx] 32 Yz ZAH ] A

A4E omlFE Iml7A JEkz ¥z ZEF

Amount :
Sample — | Tamnin(%) | Ash(%) Hydrangea$} Stevia®] HERkl, &bk, HIE
Hydrangea’

Y none fermentation | 9 40~9-52 SO WMMES A4 MMGHE water 97
Hydrangea’s fermentation| 6.00~6. 16| 17. 00~17. 04 ¢, methanol 97}, stevioside, phyllodulcin,
Stevia’s leaf 7.80~7.88 8.60~ 8.72 SDEZH, EAEH So HMBI%Y FEMS
S . . ~ o

tevia’s stem 10.90~10. 96 Higes) 2ogkeh(Table XO.

Table. VII. The Sweetenity in Sugar Water Solution.

Test tube No.‘ 1 ‘ 2 3 4 I 5 i!r(il 7 l 8 9 10 [Remark: Sample 10g-+H.0

Sugar water —500ml 2%
sol. (ce) 1 2 3 4 | 5 *6 ? ] 8 9 l 10 Sweetenity %
Water () | 9 | 8 7| 6| 5] %] 3 ’ 2| 1] 0 —1.2%
Table., VHI. The Sweetnity in Glycyrrhiza Extract Water Solution.
-~ Test tube No. 1| %2] 3 4 5 6 | 7 8 9 | 10 | Sample 1g+H,0
Ethanol Ex. (cc) 1 *2 3 4 5 6 7 8 9 10 | —200ml 0.5%
Water (cc) 9 %8 7 6 5 4 3 2 1 .0 | Sweetness% —0.1%

Table. IX. The Comparison of Concentration-occurring Sweetness and Sweetenity in Stevia, Hydrangea,
Glycyrrhiza, Sugar.

Gly. | Hyd, Hod .| Stevia g

yd. yd. tevia stem leaf
Sample. Sugar E;OH %’IEOH' water Ex. [(decoction) WE;?r (decoction)
Concentration of sample (%) 2 0.5 0.5 0.5 2 0. 0625 0.5 -2 .
Minimum concentration- o
occurring sweetness (%) 1.2 0.1 0.1 0.2 0.4 0.0187 0.1 0.6
Sweetenity (X) 1 12 12 6 3 64 12 2
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Table. X. The Comparison of Propriety in the Development of Preparation.

Preparations' . . Minute Water ex- Methanol | - Compound
m iPhyllodulch Stevioside powder|  teact ‘ Extract JSnnple Tea Toas
Hydrangea + + +H H# HH 1
Stevia H + H fift + +

% i (The most Excellent), # (Excellent), H (Good), + (bad)

a &

FAAHERE] BAE £Ee ARcHMEN Y o
Az AHA kELEANA E#Ne s Fedz
vt Hydrangea macrophylla Surince subsp,
serrata Makino var, thunbergii, Hydrangea
serrata SERINGE var, oamacha Honba,= FHRH
DRELZA] Erlolet Hikz A ##e 712 @
¥poleh. HEZErhe] 343 phyllodulcin glycoside
= B#d 9894 HEE 714 phyllodulcine =
M= 5 tannin®] —iF= wki o] a4 Tea-
flauing} zro- FiHM wFEz Mol HKEe €
A MBS KRS S BERE 2AYL %
o Bl B¥H 3 ¥ %L Hydrangead
HIRS fEoz FE HuRE A3 XS F
REd BARREY 492 298 4 Yotz o
7k =3 Hydrangea: Efpipe) Rifeolt B
M TFrEILMTS MfEezA  SEtkie] B
T ATl ol RIT &+ J= A B
FATHE WAAZL F ' EHA Aol

222 Hydrangeat Stevia® ol k7l
ole], HBNER, WEMERo MEdUd.
Fo BHAEY W AYeA Hydrangeas]
water @729 w9 A A 1,500g
/kgel A HFEHo) H9lom Steviad water o
7)e=E 98] gsith

ol WHELSAE 2 9+ Hydrangea <41 &
o] phyllodulcin®] H#S =5 8= HAY B4
Hydrangeas 4 o] 9l¢} A = Hydrangea serrata
Seringe7} 0.49~1.08%, Hydrangea macrophylla-
Seringe var, macrophyllaz} 0. 74~0.76%, Hydr-
angea serrata subsp. angustata kitamo] 0,07%
£ Rtz @astdch. @5 H4o Hydra-
ngea%. phyllodulcin®] FEFZF ol A= Bitkol Q4

2t ARELE BB HESgA 2 d HHel
AAA = HBR S S BAA £33 22 phyllodu-
lcin9] gko] 5 Homz & RKoe] A
= ol BAEA X Aem BEEd.

wetA] @5 BEEGEENA 35 B4
Hydrangeak HZE2A 9 HAE @3tz 9o
1} phyllodulcin®] &% &S} &&o] el A ok
& Aolw HEHEZAE FIAY T glotz A&

olof [K3te] Steviat EIkI} glv A%stn
B HIRNEA Batole} ERA4 stevio-
side= 3479 glucose® Z-ulalm 2 Calorigenic
sweetening agent™>V 2 A% ez glow H#E
HEEwte2x HEREsE EEEd 114%, water-
extracte 64f% LlEol= 2 HEk 2 A MzkiEH
Y A7 & gte 28 BHE Aolvh

=Y Stevial o}A 7R B H A QA F
EBHD o] BEHA % Hukp s Bl glol A
= BB fEolE ol g ¢ gl

BFE AAY Ad 2 HEEEEL FId4
WA A RS GAST Jlon B Fig
2 kg HE 1,500~2,000E-¢ FR? g
ot Steviad] a¥ KHEL Az R4 A
30~35kg, 2~3%EHE0] A 40~50kg FE HrfBo)

WSS AN KERFHZE 247 +3)

oh = A EEEL HIEE Steviag) 3
A 3ol BEEE st AT gtz
Y EhiEHEA EetoldEt KAHIRE, &
BREL  REIBRES A4 B RS #E)
o] FolH o} Hrtm W& whel) .
= | =

Hydrangea 9 Steviad] i, K&, HuH,
2 HEPIE #3 HEERE e 2o

1. HydrangeaZ; 4] 82 3} ¥ 200~1, 400mo} 4]
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EE=H 600~1,200me] 4] EEmMe] HgEd ).

2. Hydrangea& A B2 48, B, BEd
Higol Al BB Mo EEH.

3. Stevia®] £F 2 KEES T BE
= dFE ux ol st

4. Stevia®] FRELRFAG BRIEEFES 5H~6
Hepeol 7473 BiFstgict.

5. Hydrangea "2 Stevia®dl 4®FL pHE #1+
oA A=Y HELAAE ofF FEIHY L

6. phyllodulcine] ¥igte] $at k-2 water,
ethanol, ether, petroleum ether, acetone, benz-
ene 5 o1 el B3 HEtkol ok

7. stevioside®] EfEo] 3 FEMEM:S water,
methanols]] soluble, ethanol, acetoned] slightly
soluble, ether,
benzenee] insolubleo] ¢l <},

8. Hydrangea®] #iH#K-e Mayer reagente]
o8 A alkaloidZfge] Btol ot

9. Hydrangea3ge] K& 17.02~17.04%,
Stevia®ge] K4 8.66% % th.

10. Stevia3ge] tanningt=F-& 7.84%, Hydra-
ngea#o] tannind}aF-2 9, 46% 4 o= Hydrangea
= BEAI 2N 6.08%2 HAE g

11. sugar, glycyrrhiza methanol & 7] ~, Hyd-

petrolum ether, chloroform,

rangea methanol ¢7]2, Hydrangea water o
7] 2, Stevia 9 o] water 9l7] 2, Steviad 9 A
#l, Stevia F7]9] RiEl, K& HERE HB
BEe Hosktkes 1.2, 0.1, 0.1, 0.2, 0.4,
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