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Research on the Dosage Form Design and a Formulation Study Aimed at
Application to New Pharmaceutical Excipients of Transglycosylated Compounds
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Abstract: While the water solubility of new drug candidates in the development phase is often extremely poor, the improvement of
the dissolution and absorption of poorly water soluble drug candidates is a key factor in the continuation of drug development and
making new drugs. Since the existing technology and formulation design cannot produce acceptable results for poorly water soluble
drugs in many cases, improvement in dissolution with new techniques and formulation designs is essential. We focused on
transglycosylated compounds which were recently developed by innovation of enzyme synthesis technology and have begun to be
used as functional food additives. A transglycosylated compound is the general term for compounds which increase water solubility
by the addition of sugar to an existing compound making it safe and widely used in the food industry. The purpose of this study was
to evaluate the potential of Hsp-G and Stevia-G as pharmaceutical excipients and functional food additives to enhance the dissolution
and absorption of poorly water soluble drugs using a new formulation, as well as an evaluation of the improvement and mechanism
of dissolution enhancement effect.
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Fig. 1. Powder X-ray diffraction (PXRD) pattems of (a) FP
crystal, () PM of FP/Hsp-G (1/10), (c) SDP of FP/Hsp-G
(1/10), (d) SDP of FP/Stevia-G (1/10), (¢) SDP of FP/HPMC
(1/10), (f) Hsp-G powder.
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Fig. 2. Dissolution profiles of FP in (a) distilled water and (b)
HCL solution (pH1.2) (O, untreated FP; A, PM of FP/Hsp-G
(1/10); A, PM of FP/Stevia-G (1/10); M, SDP of FP/Hsp-G
(1/10); [, SDP of FP/Stevia-G (1/10); @, SDP of FP/HPMC
(1/10)). Each point represents the mean+S.D. (n=3).
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Fig. 3. Dissolution profiles of PRO in distilled water (O,
untreated PRO; A, PM of PRO/Hsp-G (1/10); A, PM of
PRO/Stevia-G (1/10); M, SDP of PRO/Hsp-G (1/10); [, SDP
of PRO/Stevia-G (1/10)). Each point represents the mean=S.D.
(n=3).
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Fig. 4. Plasma concentration-time profiles of FP in rats after
oral administration of untreated FP and SDP: (O, untreated FP;
A, PM of FP/Hsp-G (1/10); A, PM of FP/Stevia-G (1/10); H,
SDP of FP/Hsp-G (1/10); [1, SDP of FP/Stevia-G (1/10)).
Each point represents the mean + S.E. (n=6).

Table 1. Pharmacokinetic parameters of FP after oral
administration of SDPs of FP/Hsp-G or FP/Stevia-G in rats.
(**p< 0.01, compared to untreated FP. ##p< 0.01, Compared to
the corresponding PMs).

Tax®) Conc(1g/mL) | AUCqy(:g-vmL)
untreated FP 0 8.78 + 043 2208 + 254
PM of FP/Hsp-G(1/10) 20 482 + 064 32,09 + 398
PM of FP/Stevia-G(1/10) 20 871 031 4128 + 203
SDPs of FP/Hsp-G(1/10) 05 1022 + 014 6265 + 2824
SDPs of FP/Stevia-G(1/10) 05 834 + 039 6704 + 22150
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Fig. 5. Plasma concentration-time profiles of PRO in rats after
oral administration of untreated PRO and SDP: (O, untreated
PRO; M, SDP of PRO/Hsp-G (1/10); [, SDP of
PRO/Stevia-G (1/10)). Each point represents the mean = S.E.
(n=6).

Table 2. Pharmacokinetic parameters of PRO after oral
administration of SDP of PRO/Hsp-G or PRO/Stevia-G in rats.
(**p< 0.01, compared to untreated PRO. ##p< 0.01, Compared
to the SDP of PRO/Hsp-G).

T Coan(10/ML) | AUCy(ng-mL)
untreated PRO 100 048 + 0.08 494 + 2.08
SDPs of PRO/Hsp-G(1/10) 80 0.80 = 0.08 26,08 + 452 **
SDPs of PRO/Stevia-G(1/10) 8.0 161 + 048 48.79 = 9.O7T*
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Fig. 6. Cytotoxicity of Hsp-G and Stevia-G to Caco-2 cells
(n=8) Control; Phosphate buffer solution (pH 7.4).
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WD AEND E LV W lhOfEIZ/NE < 725, Fig. 8
IZ 3BT Stevia-G DR DB RITHENE L o /Il OfEIC
ETFRRD N7, YLD Z &9 Stevia-G 1 I EKAERY
WA TEAREER L TCNDEEBEZ LN, By L,
o7 vy B Stevia-G O CMC 28 Lz & 25165
mg/mL T -7z, Stevia-G MIERKT D i OEHELKIT,

Turro and Yekta 39512 L o THeS. S L7 H1ETh B static
quenching method % FVWVCH M L7z, Fig. 8 bR I
% Stevia-G DURFELIIHK 15-16 ThH 7z, Stevia-G 237
Ly Wy ko7 ey NI S5 R AN
Li-7ay haeRrLiz, 202 L6 Stevia-G 1ZAKF T
ARG FHEAGEEIEZ TR L | & OIS P EKEENE
HEEI AT D Z L THEYO RT OEMREE %1 L LT
WHEEBZ LN, LNLARRL, ELy W lhdmRd v
7 A NI o SmiE Al & e Th D | F
REEADEOEAL S o R LA & i 2 L/ S
Dolz, —MEANIEH D RmiE R, BAREI R L
TRWBKEEZAET D, TOD, FEiEAL 2 K5
IR S TR, KR TEREMT D72D12, £TK-2ER
S~ iEER S IXBLFR S5, S C o S ER Sy
T OB AR 72 D & L WISAKHIZAFEIET D S TE Al
BRENT DD IV EEKRT D, —F T Stevia-G 13,
MG UK Z T35 08, — A 72 FLmiE PR & Hhi L
THUKIIZH L CRERBKEEZET D, 2F D Stevia-G
TAE FEICET D & & BITKTIC LI cE b L%
ZHND, TOZ LMD, Stevia-G (T — A 72 FURTE A
LIl LTV CMC R OSSO RETEMER 2R3 L B 2
BiLlc, F72 Stevia-G BIERLT D T EEE AR D BHESUT,
— AN S 4% SDS < Tween 80 7 & 0D Ai{E A &
WD E/NEMERR LT3, L LS, BIRYERKEL
ETHRIE &N % SDS K U Stevia-G DR F£E1E & 12 2 nm

FREECdh o 7= (datanot shown), UL EDZ &5, Stevia-G
72 FUETE RIS IR T 5 X 'L & e HEED B
TRUVERSH RS THREAEEERT 5 B2 bk,
SS9 A A M) D VSRR E B ORI PR & LT
HEHL7=5E, AR~OFELREE 22528, KV CMC
DEIZ X0 B/ UEENE L 70 0 | THEE N TR A
HENNWZ EN LT UILHEE 72 5, Stevia-G 4305
T DRE0 DR oy TG AR . HEKYA SR ORI
EEODIZTOEMBRRICRD EBEZOND,

L7

L5r

Pyrene I,/1; ratio

0.9
0 5 10 15 20 25 30 35

Concentration of stevia-G (mg/mL)

Fig. 8. Plot of pyrene I/l ratios versus Stevia-G concentration.

—J5 Hsp-G (2B L Cli% Zhang » * 12k - T. NMR I
FNZ LV KFCHFREEEERT 5 2 L ndE s,
Hsp-G O x4 FENEVERBITIEF IR S D TH - 7228, 7K
T Hsp-G DFOT TR EREN ., BEIZ L - Tl %
7= core-shell #4352 Hsp-G IR T 5 Z & #HE L T
B, F 12 OGN RY CMC OfEIEL 5.0 mg/mL TH Y |
Hsp-G M3 7R 9 6EEEEIT 4-5 43 TR Hsp-G BSERLT 543
THEARORTRITF 2 mIRETH D Z L2 LT
%, —75 T Hsp-G 2357+7 core-shell #5&EMNIC VT, HF T
B HERNE L Z D07 TR VERITHICE > T
bEVHm<MZoNBZNI L MELTNE, ZoZ En
O HE KBRS I TR AR AR 238 LT, LR B
Hsp-G 2MERT A& ICETASNZE LTSN b,
Stevia-G DA & [FAHEIC, Hsp-G MBI BB 72y +
LA RS L, KR OWIIEE S 5 5 2 THF
Wb EBEZzbh5,

4, Stevia-G L FREFEHFIEOETODF/aVvROY b
TR & BFIRRET

Stevia-G 23K TIB/VROBELZTER U, BASME
B OBERER CRIEE BB T L 2R LE, LHLR
N5, BV EMEBEHRER/D I, iz LTHL
& Stevia-G BLEL 5, EDODROHRESNA B
T35 2 CHREROBKIZEZ 2V FFA TV ADET
R, IR MOEKREBEEL o TL B, Lo TREH
O Stevia-G DFIMEEZ MO T ITRNLEL R D, £Z TH
BB LAY EEIEA 2 CMCUToRZ A REMT 3
Z LT Sevia-G L4 OREIEHEA & OM COMEER
BREEEBL, BROERERBHRE/IZLERT
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Stevia-G DULIT O ERNN B AT 5/ 5 2Rt L7z,

Fig. 9 |Zi% Stevia-G 2. &A1 A MR mIEHEAITH D
SDS %, CMC LA NOEERM L 7BED FP O 7 v 7
7 A LV %&7~7, bicomponent of FP/SDS (1/1 wiw) 7>5® FP
ORI FP OIEMRE T 5 35 ug/mL & IFIZRIFRE OE
R LT, 2D EMES SDS DADTRNMIL FP OAEH R
HWRLARWZ ERHALMNE o7, F7= bicomponent of
FP/Stevia-G (1/10 wiw) 725 D FP OIEHEITFROK 2 1%
DIETH -7, T Stevia-G WIBALT % 4 FHEA R REE
FIZFP RA b SN2 Z ERERTH D EE 2 bz,
—7J7 Stevia-G (& SDS & Wl L 7z 3 a4y R Tld. 2 flisr k&
P L CHE R MR EDR AR O N, FFI
FP/Stevia-G/SDS (1/10/1 wiwiw) D23\ T FP DS
FEORTRELOBEHEEZ R LT, 77— IZITR LT e
2% Stevia-G (ZF5 A A MR EIEMER TH S dodecyl
trimethyl ammonium bromide (DTAB) Z ¥&I1 LA 1288\ T
% SDS & [AFRIC, 3 By Rh b DY T 2 5%k & i
FZ\m o T, L EDZ LD Stevia-G & A A M RETE
PEH & DA DEIL FP OB &2 KIEICI K TTRE TH
5 ERENT,
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Fig. 9. Dissolution profiles of FP from Stevia-G/SDS systems
in distilled water.: (O, Untreated FP, X ; bicomponent of
FP/SDS (1/1 w/w); @, bicomponent of FP/Stevia-G (1/10
wiw); A, tricomponent of FP/Stevia-G/SDS (1/10/0.2 w/w/w);
M, tricomponent of FP/Stevia-G/SDS (1/10/0.5 wiw/w); <,
tricomponent of FP/Stevia-G/SDS (1/10/1 w/w/w). Each point
represents the mean®S.D. (n=3).

Fig. 10 (21X Stevia-G (Z3FA A MR mIEMEAITH 5
n-Octyl-B-D-maltopyranoside (OMP) %, CMC LL T D&% i
MUT=BRD FP D 7 v 7 7 A L% 7=$, bicomponent of
FP/OMP (1/4 wiw) 78 D FP Oy &I FP 5 & [RIFLEE
THh o7z, —J5 T tricomponent of FP/Stevia-G/OMP M 7>
@ FP Oy 1, bicomponent of FP/Stevia-G (1/10 wiw) &
EZ L C, BEREWVTRD bR oTz, £l —XIT
IR LT WS, FEA A R TS A Cd 2 Tween 80
Z W 3E12 b | FP/Stevia-G/Tween80 0 3 A4 R D> B D
¥ H1E bicomponent of FP/Stevia-G (1/10 wiw) & (FIE [EIFEEE
Thote, LLEDOFERMNG, Stevia-G & A A MES HiE
PRI O OMAEAER T, A A R EEER OGE & s

LTH< DO ia i FEGRREEDS PR S
72, FP ORHEICHE R RARO bhia o T L
gani,

Concentration of dissolved FP (ug/mL)

0 60 120 180 240 300

Time (min)
Fig. 10. Dissolution profiles of FP from Stevia-G/OMP systems
in distilled water.: (O, Untreated FP, X ; bicomponent of
FP/OMP (1/4 wiw); @, bicomponent of FP/Stevia-G (1/10
wiw); A, tricomponent of FP/Stevia-G/OMP (1/10/2 wiw/w);
M, tricomponent of FP/Stevia-G/OMP (1/10/4 w/w/w). Each
point represents the mean+S.D. (n=3).

FiE TR0 2 FELL EORAIZ L0 | MR
BoNDZ ENPEINTVWD, HEHARZEL LT, B
—OREEMEAIIVRT CMC LD IRWRETRA I B E
TR 5 2 &EMRT b, ORI A RIRICUGET 5
TERWIRFTE D, FP OWMERKIEICHER LIcHH &
LT, Stevia-G & A A MR mEIEHR & ORI TERINLD
MAEERAPKESERL WD EHELE, £2T
FP/Stevia-G/ A4 P RETEERID 3 pRAy 2RI BHE iR
R BN ROMAFED 1> & LT, SR DOllEx
1T-7=, Fig. 11 1213 Stevia-G IR T2 SDS %, CMC LL
TOREEZTIMLTZEOKDO S EE DEA %7~ L, SDS
DUINEDOHKIZ Ko THRIEIE S OEIC K E 7KL
OOENRPSTeb DO, FaESIOEN T T b —ITET D
Stevia-G DL TR EEMNC S 7 + LTz, [REEDIRL TS
A F MR ETEEAITH S DTAB 2RI L7=HAIcB 0
THEE SN, FEA A PR EIEMERI OB CIs
SINmhot, U bozZ Lk, Stevia-G (A A VS
TEPERIZ RIS 5 Z L1 Kb | X VRV Stevia-G /£ Tk
ZERFEA~DOBLR D EDY | E D% Stevia-G & A A M
REEERI O CHiz e 2 AL L T D 2 & D3R
<Y Wy

Surface tension (mN/m)

Stevia-G concentration (mg/ml)

Fig. 11. Changes in surface tension as a function of Stevia-G
concentration in distilled water (@, Stevia-G solution; X, SDS
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solution; A\, Stevia-G solution with 0.2 mg/ml SDS; W,
Stevia-G solution with 0.5 mg/ml SDS; <, Stevia-G solution
with 1 mg/ml SDS.

Stevia-G K O A L HEFLE TEER & OO EAER %
L OHEMCERAT -0 REETr—T7 ThoHE L V%
FAWT & S22 5 Mt 21T - 72, Fig. 12 1213 Stevia-G IRiE T
{2 SDS %, CMC LI FOEZ IR L7-BE0 Pyrenely/1; LD
vy FER LT, SDS OEINEOHEKIZEE Pyrene 1/1;
ko7 ay 83T R —%&7RT Stevia-G RS, LV KR
FEM~E 7 b LTz, Pyrene /I3t 7wy R BEHE
115 CMC 1, Stevia-G ¥EHRIZH5V T 16 mg/mL, SDS &K
\ZHBWT 2.5 mg/mL. 1 mg/mL @ SDS % & e Stevia-G K
2B\ T 0.8mg/imL TH o7z,

REEERIOBREIZE > THEDRENIE LN D HEN
HbH, HEDGREO DL LT, BRAKSLHESND
CMC OfELE Y BIEWRE TRA I BEALERRTHZ N
P55, Stevia-G & Faof A MEREIEMER & OIRATR
HRIL, Stevia-G F 7o IE S HITE A O B— %k 43 237173~ Pyrene
Wtk 7 ey b X 0K Stevia-GIRE T T b —ITiEL
oo BV IR 0 —T TH Y B LU BEET DHMERD
REIZRD BV W HIEET D, B Ly W DR
LRI AR EOERICAR I D & ER
FTZEn5, Stevia-G & A A PR TG PR O CF AE
AN S BT 2 FEBIRDIBRSE Y 2 Ry
FEER L CWD EHEIN, LVEWRETOa VIR
Ty MERUE. EWE R LT D 9 A THERE D,

3G TR BT HEK IS DYR LR DGR A T
= A LE 2 2O S EIEHEFRIO M T O EERAPERT 5,
FeA A MEFRITEPER DA A o MR IS AN 5 B4
HAERIZ2 > DO ENEZ LD ¥, 1213 A AR
TS TERI DS EF OB O SHS % A A PR F i PER 23
ICAD Z &l LB R REREZ@mDDHZ L, 91
DU, A A MR ETEERI R OEAT & FEA A MR TS
RO TR END A T - BB THEEATH D, 1
A2 BB BRI & - CRE X BV ROESI N2
LEMIIEDONS, IBRA I BALROLEEN L EDL 2 L
13 B VEASOEY ORI Z R L, EIss L TRy
REESGEN R E R T 2 LR FRRICT D B2 b D,

Fig. 13 121F Stevia-G & [&A A LR ETEIER TR &
NOMHIEOHER Z R Lz, WHIRER, Rk ofE &
U Pyrenely/ls tb ORI EREF 6 Stevia-G (XA A ML HiE
PER EAHEAER L, A A PR ETEPERI DY Stevia-G DI
FTOHMERICA A= — Lk RS arvRY
v ME&EIZR D LRI, —F T —Z IR LT
ROB, FEA A AEREIEERITH D OMP OHFAITE N
TIE. Stevia-G LIRE L7ZHEIT, 1T & A EWMRMESERD
BEREP, £ Pyrenel/l; o7 1 v - b Stevia-G IR

LIFIFREBED Sy N TholmZ EMBRITTRT LS A
WG Z R CE oz LR S i,

(@) (b)
1.7, 17
K
15F 15
= 13f, 13
>
= 11 % =X 11
0.9 e 09
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Concemtration of SDS (mg/mL)

5 10 15 20 25 30 35
Concemtration of stevia-G (mg/mL)

Fig. 12. Plot of Pyrene Ii/1; ratios versus (a) SDS and (b)
Stevia-G concentration (@, Stevia-G solution; X, SDS
solution; A\, Stevia-G solution with 0.2 mg/ml SDS; W,
Stevia-G solution with 0.5 mg/ml SDS; <>, Stevia-G solution
with 1 mg/ml SDS).

Nanostructurte ~ formed
by Stevia-G aggregation

Nanocomposite formation
between Stevia-G and SDS

. b _y
4§ . i,? SDS molecule % ‘ >?
A ‘ & . /\/\/\/\/\/\u"/\h S Y <E )
NS g;é} <, P
T i
):{g _, #7:(

Fig. 13. Schematic representation of nanocomposite formation
among SDS and Stevia-G-aggregated nanostructures.

A A MR ETEMEANIIEA A MR TR AN F~, 4
N ER R < 725, A A MERE TR R T HIla s T,
7 U =T A F oW ETEEA S FICERT 26 D Th D,
F T Stevia-G & A AR EIENAIE ORI TR RY
v NEBRESED ZEI2LY 7 U =7 o R miE
F5F 2D T Z & T A A MRmiEMA O7R$ Csco-2
HIREZ 6k~ 2 B 2 BB T & D 0Mat 21T - 7=, Fig. 14
(213, Stevia-G & A A MEFETEERITH S SDS L DIRE
TR D Caco-2 Mif@lZxtd A MifladtE% R L7z, 0.1 %D
SDS ¥k Clid Caco-2 ARt L T lifla st r L7z
DIZHR LT, Stevia-G & DEIRITIZ L A EBIEEZ R I 720
STz, ZHUT Stevia-G & A A MR EIE MR 25 BAEH L.
aVARY Y FNEBRTHZ LT, 7Y —7 A F RS
PRSI - 7o Z LIRS 5 B2 bz, Stevia-G
& A A MR TR R 2 IRIRIC T 5 2 & TEMEZKRT
5 Z LR NBEHLICRB W THETNC 2D LB 2 b,
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Visbility (% of control)

1%Suvie-G 1%Swvia-G 019%
+40.196 SDS sD8

Fig. 14. Cytotoxicity of Stevia-G, SDS and binary mixture of
SDS/Stevia-G system to Caco-2 cells (n=8); Control; Phosphate
buffer solution (pH 7.4).

Stevia-G/ - Z MR ETEHERIOM T2 RNy y &2
L. KA TH D FP ORMRM 2 B M E &
% Z & &R LI, & ZC Stevia-Gl A A U MEF TG MR T
REND TR Y y bs, MBS O v iR s
b AfEARE L7o, Fig. 15 (21%, HEKIEMEE T VIR
pranlukast hemihydrate (PLH) % W7z BEH 7 v 7 7
A NER LT PLH & W25 A1 S FP 084 & [AIERIC,
REVAT LEHWD Z L CEWIBHMES B R NE S
Niz, F1-0J5F 0 Stevia-G BEBS LIZHAIC HE WA
fit e Eh RS HERR S 7=, bicomponent of PLH/Stevia-G
(110 wiw) 2R T IRRMECEZNF & . tricomponent of
PLH/Stevia-G/SDS (1/2/1 wiwiw) 37~ 3 IR e 5 B3
FREETH Tz, L EDZ LD Stevia-G & A A M5
IEPERI SRR T BHEEIT . Tl 2 OFEKIRIESRY) O 7R iR %
WL, & BT O Stevia-G DTRMNEZ T S L7-5
BT H BWIRIIELCEN NS B D Z R Eaiz,

20
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(pg/mL)
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0 ]
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Fig. 15. Dissolution profiles of PLH from Stevia-G/SDS system
in distilled water.: (O; Untreated PLH, X; bicomponent of
PLH/SDS (1/1 wiw), @; bicomponent of PLH/Stevia-G (1/10
wiw), A; tricomponent of PLH/Stevia-G/SDS (1/2/1 wi/w/w),
M ; tricomponent of PLH/Stevia-G/SDS (1/5/1 wiwiw), <;
tricomponent of PLH/Stevia-G/SDS (1/10/1 w/w/w).Each point
represents the mean+S.D. (n=3).

&IZ Stevia-G & SDS L ORI TERINDI I HRY v b
5. WIS E A FTREIZ 2 D vBRET L7z, Fig.16 121X
PLH/Stevia-G/SDS @ 3 /% 7 v MIRO L LIZED
Z v NOMHFEYRE T 07 7 A NVER LT, FEKN2
AR ERE Licina L ik LT, 3R EE Lt
AICBFICR OISR L 2R Lz, FRIC AUC TR
LHE LT, ZOROBEITB N TR 32 fF0Ea R L

7= (Table 3), PLH OWUIGEAILEGE O L TchHs Z &
NHREINTEY 2z I Ho/MG EEToPE o
HEZHERKIEHZ LIFEETCHD, EF7F & PLH &
HFET 5 2 & RO Y R E~ = b Ly
BEH D Z & T PLH ORIIPEL I L TV S EH
% %) 2 fRAYFRICENT, SDS K X Stevia-G DL IE
AR LAEE 2 A CE D IREIZITEL Qo To, Eh
P 24T PLH OWRINE OB KX, Stevia-G & TN SDS 23/~
RETEHEERICER T2 &8 2 b vl HOKEMEIRY (38R
KHER R . 2D FIRSCBHRIIT L Tmhic< vy, 3K
WD VRFES B T2 DITIXEFRIRIT 5 L CHIDIIB/IL D M
D5, SrETEMANZEK NI L T E R & ORICE
ML, SR 2T S e U CRnuEa deE L%
INESER LB 2 bz, —5 T PLH/Stevia-G/SDS
D 3 B BRIN E N7 PLH OB, FERK O 2 iidy
FL il U CBEEICE D o T mOIRIR SR E R A 3k
DRV ULIZERE LT, 3 RICTH I LT Stevia-G
L SDS LDORI TR ESNDL IV RY Yy hav Ry y b
\Z PLH A b SLb 2 LT, 7 v MENTEWANT
DIRREEB/OLNZZ ENBERTHD EEZ LN,

200
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100 f

50
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Fig. 16. Blood concentration profile of PLH in rats after oral
administration of Stevia-G/SDS system: (O; Untreated PLH,
X; bicomponent of PLH/SDS (1/1 w/w), @; bicomponent of
PLH/Stevia-G =~ (/2 w/w), A ; tricomponent of
PLH/Stevia-G/SDS (1/2/1 wiw/w)). Each point represents the
meanzS.E. (n=6).

Table 3. AUC values of untreated PLH and Tricomponent
system during 8 hours after oral administration. (**p< 0.01,
compared to the untreated PLH, Bicomponent of PLH/SDS (1/1
w/w) and Bicomponent of PLH/ Stevia-G (1/1 wi/w)).

AUCo. (:g-VML)
Untreated PLH 196.70 =+ 28.50
Bicomponent of PLH/SDS (1/1 wiw) 180.18 + 14.28
Bicomponent of PLH/Stevie-G (1/2 wiw) 23185 + 17.14
Tricomponent of PLH/SDS/Stevie-G (1/1/2 wiwiw) 438.08 + 68.82**

5. &

FP R U PRO L BIEBLA 2 MBERIEIC L Y Bk
BAEZMPLEL 25, BHRBRKO pH ICKFET, B
BERDITR & LB SRR EDRE R L
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Tro FIURERMECLFED A B = X AT, BEEBALSMS K R
THMT 5 I B RO S TEABREENFLE L TWVDLZ
CLERHLE, AR LR 27y MORRDES L Z
B WP RORA B FR & AR I E ORI R 2R Lz,
Stevia-G & A A P FEISHERI OIRE 1%, KR MEIRY O
YRfRME 2 B ) L LTz, Stevia-G & A A MRS EmiE A
DIRG P T m OISR SCE RO 21T o7& 25,
Stevia-G & A A MR FEIEMERIOTEIKIZ. Stevia-G 23 Bl
TIART 2o TEAEBE LV KV Stevia-G IBETH 1
EEEREERE L TWEZERHL N E T, 2O &M
5. Stevia-G & A A MR EIE R O CHEMERIE LT,
IR Yy BRI N TND &F X DT BEKIEMESR
WO Stevia-G & A A MEFUETEEA D =5y 2 Y PR
BLIEHT v MTRROEES Lz & 2 A, YRR & 1
@O IR AR LT, Stevia-G & A A MR E
PERITIERL SN D 2 VR Y v ME, EHEGIRR L ORI
PR A LT L35 Z & T < EEKYEMEIEY) DR R O
IWHEZSET D2 b, FiLT & L CoISHARHIRFE
N5, Uk, BEBEAWI R m ORI S #EA =X
LEMRAT 5 2 L3 TE | BRI E OFRESE LRI
e L ToOFAEERTZ EITREI LT, 72, Stevia-G
LA A MR ETE RIS T B 3 AR Y > b OB
FHELTOFAMZRT Z EICH T LTz, BiE LAY
DA BEEGFMAIE L COSHZ BT L cHEERMA
ZRg 2 EATERED Lo, AWFFRITHTHIRING & L T Hsp-G
KON Stevia-G OILHEZBIELIZHDTHY | Hsp-G LT
Stevia-G IZBI L T, EIEH~DISHARE DO FLA B =X
L ORI EE WS LD CoRE L2 D,

6. B

AR L CREREBE 20 F L2 KRER K
¥ ARG EAIIEE PR AR R R
W EEE R BRIERTEE, BB B TR
ROMEERLET, ARSI @HITHE £
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