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A Consideration of Surface Activity and Detergency of Mukuroji
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monodesmoside saponin R : HEH
RotH

bisdesmoside saponin  Ri : HEH
Ro : BEEH

Fig.1. Structure of Mukuroji saponin.

ARFGETIE, RKRL 7 v VR L NCHRO A7
0 MR A REE LTHY, 35 DRGSO FTE
M & e 2R, SDS KRR & i Liz & 2 A, 3
TOHRZHZOTHET 5.
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Ly UBlRE, FUEREE (BR) LXVEEALLLY
nYTX AN L — (AEHER, VHR="ca 20%5
B) ZXEOFFEHAV. INEREKICEMSETL
D% L7 v REWR (LT Mukuroji powder) & L,
0.01~5.0g dm” OIREDOEIRZFAB L7z, RIKD A
7aUREY, FRESIUOWEETERRLEZLOT,
AIWEOFAR I, L7 v PRE (E20E1 mm,
EE3.050.4g, R 6~12 » H) 35 HZKHEK 1
dm’ |22 L, A% —F—TH# (650 rpm) L T 5 min
Ve L7-t%, 40CTHheE L7z, ZOREORET &
f 2 REL TREOZE L, ZAZH 1T mm OMEIZH
SEMrLIZb D 2g %, ZAKHAKA0 cm® PIZIRE S,
30 min f5#F (650 pm) L THy offitli 247572, K%

Sl AW LT2t%, HEZORKIZOW TR, %)
Gl AW ZITV, 2 By IR D AR ARG LIz b O
ICARHAKZMAZT100em® & Lg%z, KK
VB (LLF Mukuroji natural) O FREE & L7-.
WIS EEEZ R L. ZOREERR LT, Bl
KT AL 0.01~10 gdm® O ZREL L=, bl
DI=HOIZ, T INEEF N TN (FATA4T R,
%, LIT SDS) @ 0.01~5.0 g dm® O %
L THWE.

W Oy EERE T, BRI FET L E LT
RY)zFLorrm—e—X (ERE BR) %2, 4
(L EMERE T, WETVE L TRENRT 7 v
(FhoA4T727, B—fh) %, EAEHWE.

AREAAAIE, M (7 a— R0, ) BLORY
TAT NV (F72#0, V) OThb TR 14—
T ) #HAWE. NIRRT, BN LEY
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2—2 JFEEAHZE

H KRR O % 55 71 1%,  deNouy %! 3% 1 98 ) 5
(deNouy AF i s L O H R /)3 BkE, SR
Z T, 20°C THIE L=

KR OB ENENL, & /KB 20 em’ 1T ) =5
Ly oa—b—xXhi+0.02g N, BFH% 5min
A LT, b2t S Wizt myetrEst (AN U-
3200) #AWT, BARVCEMIEEMEREREE (IS C
9811) TH:o %, MR 548 nm TOWLIESE DREIF AL
ZE Lz,

KEEMR DAACLETENENE, F7KEHK 20 em® |23 A —
ey NEHWTHREINT 7 ¢ 37 (1.3X10°
em’) Mz, BFWA 5min BH LTI SE721%
W 548 nm TOWNE DR L2 JIE Lz,

Pk BRI%, Terg-O-Tometer (L&HIMERT, 7L
400) ZFAWT, 7544 1.25g (5X5em’ 4 4%) %4
KEEIE 500 em® 1232 L (¥8EE 1:400), 80 rpm, 25°C,
20 min DEETHE L, FL2U A FIoHkA T < ik
L7, 200 cm® DK TIminiED 99X % L7,
ZOBMEE 3 AR KL, S|ECHRRS Y. £
DY OPEETE, Rk TNEIZ B The b ARV
fFiz, Fiz, s O EERE OSSR, W
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FTHBRUEWEMEOSLNTRETLH D,
Mukuroji powder 1. 8 g dm”’, Mukuroji natural 2. 0 g dm”,
SDS2.3gdm® Z RN L7=. D= DIZ, BeiiHlz
B ERVERIK T O RIRRICUE « S22 T o7z, Ve
TRHiE e zER (AABERTIE, SE 2000 %)
LY, MBmoORGKNELIE L. ZoB, T
MEDBDORELZTRVESITT 572012, fifild
Pro 7272 AT6 HERE LIREETHIE L, &3l
IZDERIE 2 7 T OfF 4 o FTORK M S HRRE &2 1T
W, FHEEE RO T EBRIIEBIMEE RS 3~5
FEIATV, SFHEERERE Uiz, R 723 0 R i
FED G, LLF O Kubelka-Munk 2 12 LV, #E S
VDB O A & s &R, Wi )% g Ui,

k/s:(I*R)Q/ZR ......... (1)
T IC, RIIRMESHE, kITBOLERE, i3t
DOEERBTH 5.

FHEREMEZR D ER T, Wb 5X5em” D
KREIDONLIHYAR 2 B EMETNIR Y 22T LD
BYH A 2 /2 VT, ERR Pyl & Rt ok
AR, Ik, BlERE, IREER J O TR L
%, WK, T9&, WEREITo7. FERIEOFMmIL,
Vetf 1) OFEAM & [FERICHA IS 6 AR Ed, AR =R
TNAGE 12 L ERE LIERIET, &4 ORIz
WTHREA » TOREKFED, EFLO Kubelka-
Munk FUZ L VBN DA EICHBIT HMHE k/s 23R
7o FEBT 4 EATV, PEEMEZ RO THGYRORE %+
b U7z,

LT UFICEDEBERANDERTIE,
Mukuroji natural % F 72 T F28R TH ~D & AR
OOENTTD, LOEELZHOICT 70, TR
WCHWZ D & RER DB T RIS AR A % 24h TR
U7=t4, vEStER & RO S0 TR 21TV, EBral
%O BAAMIZONT CIE (ERRBIHAZRS) O L*atb*
FORD L*, a*, b* O %2R (k) A
WTHIE L, ZOfE 8D A 05t &2 3 L 7-.

3. BMRLEE
3—1 RERN
L7 v AR (Mukuroji powder) , &7 v U
(Mukuroji natural) 33 & O SDS D4 /KT DU TH|

ELIRER D2 M 2 1873, AEROREFHEICES
VT, Mukuroji powder (@) & Mukuroji natural (O)
RSB REREI DL Z R L, KR BEIRD
FHEBNDEZIKTEE, 27 e VRRIZEEND s
PERANEFIRO K TEIICHE TE 5 Z L3binoTe.
Mukuroji powder (@) I 1.8 gdm®, Mukuroji natural
(O) X2.0gdm™ SDS (A) IF2.3gdm™ THHIX
WERMEIRDZRLIZD, ZR L0 EWREEICBNTE
R DTN EH Lok, —EEICEHE .

O XD 7B THIRH b, AEBRTHW:
K IKIEHE P> cme 1% Mukuroji powder 73 1. 0~1. 8 g dm”,
Mukuroji natural 2% 2.0 gdm”, SDS 7% 1.0~3.0gdm"
LEZOND. ARFEFTHEM L7 Mukuroji natural /%
KRR THY, EREZIVEENZDRLRS. L
o T, HEEOLDTHLHN, EIZE~ 7 eme
UETHL2DKERDOERHENT—EL R,

Mukuroji powder 33 & U8 Mukuroji natural @ 42 mN m''
L) K RIE, SDS OFEE RS 2 AR T 34 mN
m’, 3.0gdm’ UL EORETAI mNm' THoHD &
I 5L, SDSIZILHT DiETHHEFERD. FLHD
W& D, PEHO RIS D 2 FEHHO bisdesmoside
saponin @ cmc X 0.7 B L 0.9gdm”® T, &KL
28D, ORI Z 2 FEHH 0 monodesmoside

surface tension,

— IH“I
0.01 0.1 1 10

concentration, g dm-3

Fig.2. Surface tension of various solutions.
@ :Mukuroji powder, O:Mukuroji natural, /A:SDS.
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saponin @ cmc (ZWV T4 H 0.02gdm” ¥ TH Y, AW
FEDFERITH L G OEIZ LV EY. RFGED L7 vy
DBl U 72 SRS PERO TE R OV R = DRE
THHEEZLNDD, ZDcemeld, 2 KOFEHIHE
4 LT % bisdesmoside saponin O Z FUIZHTVN 2 & A3
Do T2, ZiE, monodesmoside saponin @ 5 A3 KIZ
X9 DIEFRPENMRN® 7291, bisdesmoside saponin ¢
PEZ LVRIRBL TS EEX BRD.

3—2 SNHEREMH

Mukuroji powder, Mukuroji natural 35 & U8 SDS D 4%
KERIZHOWNT, “2—2 JPWEHFE TR HIE
TEARLF TR 2 B B2 i~ Tz, 3 (A)
3 2 OREDOKEFRIZRY =F L UBRE B
72 20 min R OFHEOWIEEE (548 nm) %, FEHEIRE
LT ey PLERRZRL TS, ZOKED,
JRE 2 g dm” LL_E Tl Mukuroji powder (@) 725 O
IZ Mukuroji natural (O) K¥IK D 53 #& &ML SDS
(N) 2P L5800, 1gdm® LT Tld Mukuroji
powder, Mukuroji natural & (2 SDS & [AIF2JE D 53 1%
BEMERT I EBNbnolz. 1o, &2 OKEIRIC
DONTHRbEWIBEEZ R T RBERENH D,
Mukuroji powder (% 1.8 gdm®, Mukuroji natural {3 1.0
gdm’, SDS ¥ 2.3gdm”’ Th-o7-.

& 5 1Z5E L < Mukuroji powder, Mukuroji natural 33
LU SDS DB IKIEHE D oy e EVE % by 5 72018,
R =F L UMRESBSETEZND 4h R ETO,
WO B DR AL D RERE R A4 3 (B) I[TR LT,
2 DKER O, &b EWaHE e L
Mukuroji powder 1.8 gdm®, Mukuroji natural 1.0 g
dm®, SDS2.3gdm” ThHsD. ZDOK LY, Mukuroji
powder (@) & Mukuroji natural (O) TIEIEHFIT X
SPT=MipZ R L, SEUERIE 154 Th > 72O
%, 1hE CITAERICENZEN 1,42, 1.37 F
TETFL, 4hRIZIZZNEN0.78, 0.80 ETIEFL
TW5. SDS (A) TiE, /HiEfiT 1.59, 1hfRIiZ
13 1.45, 4h %1212 0.95 Th o7z, LLLOFERMND,
Mukuroji powder 72 & TNMZ Mukuroji natural ZK¥E 1,
SyHtR Th DL ERGE T % & 572N SDS DL EMEICS
D03, Gtk 1h £TIESDS K0 & b7 2RV

1.6

absorbance
p—t
[\>)

1.0

absorbance

period, h

Fig.3. Dispersion stability of various solutions.
@ :Mukuroji powder, O:Mukuroji natural, /A:SDS.
(A) Relationship between concentration of the
solutions and dispersion stability and (B) time
evolution of dispersion stability of the solutions.

ThHolz. BHOUWHFIFEA 10~20min THDH Z &
MNE, A7 v DIEIPEEICIB VT SDS LRI E O 4y ik
NeErTEE2ZLND.

3—3 ZFLREH

4 (A) I Mukuroji powder, Mukuroji natural 33 J
U SDS DA KIEHRIZ DN T, MIRIC RT3 AL L&
PEEZFARDIZDIZ, “2—2 WWEFE CTHRH
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BT, e OREOKERICHEI T 7 ¢ V&AL E
72 20 min 2 OB 2 TR IS L TR LTW
5. ZOEY, Mukuroji powder (@) 725 NI
Mukuroji natural (O) KIEKDOFAALELEMEIL 2 gdm”
L EWVIBETIZSDS (A) k&<, 2gdm® kY
RVREE TSI SDS KV @2 Lbmnd. £z,
DZEVEDS G LY, WTROKEEIZE N T
b, FRETHOIZEMEOIHT, HRLESRETHD 3.0
gdm’ T bmEmWALZEMEZ R LTz

period, h

Fig.4. Emulsion stability of various solutions.
@ :Mukuroji powder, O:Mukuroji natural, /A:SDS.
(A) Relationship between concentration of the
solutions and emulsion stability and (B) time
evolution of emulsion stability of the solutions.

4 (B) X EFCo 3 IO KB DAL ENME %
SDOIZRELL Wi 572012, HALE®ZND 4h ik E
TOWRSEDORIFEALZ R LTS, FKEIR OB
E, bEWIUEEEEEZ R LTZ3.0gdm’ TH 5.
SDS (A) OWSLEEITFALETR 1. 44, 4h & 1.20 T
ZENEZ R L, Mukuroji natural (O) 5 & U Mukuroji
powder (@) DOWYEEIFHALE % 1.23, 4h 2 1.04
T, SDS LYW HfEWEZ R L. L, Wi
LD I T H B EMEDORRZ L (K3 (B))
1ZHelig LC, FALE R D 4h k£ CTIEF ISR 220
HERTEZ R LTS, U EOREREID, Mukuroji
powder 72 & ONZ Mukuroji natural 7KK O FLALZE EME
X, SDS kWA LE 5 DD, SDS & R KR
R7=VD Z & bnol.

3—4 FEHEDOFE

#11E, NN LI5YAR 4 VT, Mukuroji powder,
Mukuroji natural 72 & QNI SDS # ¥4l & LT, “2—2
MEHE” TR ART R TR ATV, BZE5HC
O HGE L7 o R AT EN S, (1) RITES
WTR Tz, IO A RICHY 3 5l kis #75 L T
WD, DT DIZFEKE AR THIREARR AT 72, £+
ANV 72T BIEIZ SDS 20. 3, Mukuroji powder
24.3, Mukuroji natural 33.4, 7KK 35.1 THV, Z
DFERD S, Mukuroji powder 1% SDS IZIE &1L 720
DO, WHNEATHEZEALND. RO
i L 7= Mukuroji natural @ k/s fifld 33.4 & KX)o
7eBy, TAVITAT A A BRI 00 2 i SO N B R
Dz, DXL “3—5 LV UBRICEDLARA

Table 1. Amount of contamination adhered on soiled
fabrics after washing in various solutions

detergent concentration pH k/s
/g dm3
Mukuroji powder 1.8 5.77 24.3
Mukuroji natural 2.0 5.04 33.4
SDS 2.3 5.10 20.3
none - 5.44 35.1
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DFEEH” THARD L 512, L7 v homaEREEh
WICHBRAT A AL, TOME, RESLFEMMETFL

MEBEOMMEH N B2 D, e, ELIDRT X
IS, PR O pH 1L 5.04~5.77 &\ b 55t
T, BT L VAN L0 RAAWEER S BNDH
DHRAREBFDZ T EFHEOWEEIC S, Aomy
A REETH D LB BND.

3—5 LYOCBRICLIHABRMODESR
Rk O P TR O A5 FAZ I T, Mukuroji natural
@ k/s fEEAY Mukuroji powder (ZHA_T2 72 0 K& {5
NOFERNRLZ VA, TR E A% £3 5 Mukuroji
natural JKEHRCIE, WHHicsr o PREICER S
NHEFRPABRMAEEA LT ENRKEBZZBND.
% Z°C, Mukuroji powder, Mukuroji natural 33 J T8 SDS
DEIKEHR & AR a2 HWT, “2—2 JWEHE” <
WA TEBIZ R DEAERT-. R2IHELNR
ToAESR, Lra*b* REFK O L*, a*, b* OfEZRL T
5. FEIFREEAZ 0 &L, AL* E~A T ADMHEMN
REWIEFEHNZ L 2RT. Aa* 1377 ZADMEBK
EVFERERDR DD Z L%, A FTADERKENIE
ERRDR DD EarRmd. Ab* L7 7 ADENRKE
WIZEHEENHDHZ L%, AT ADERRENTE
BN D Z L ERT. ZOFEKID, Mukuroji powder
& SDS THEH L7z AAIEE AT & DEN DTN TH
0, WHICLHEEITIFEAER BN, TS
L T Mukuroji natural Tl&, AL* DK TFRA O, ¥
ERICHOPEREK T LI 2R LTS, £,
Ab* OFE LA L, BEHZRICHRIH L2 & 2R
LTV, EBREORBRAONIRBIETYH, HEAIC
HELTWDHI ERborolz, ZHUZLb, R G
W28 L2 BBt L7 v D IRETIE, fhilH L7z

Table 2. Color difference of cotton cloth before and after
washing using various detergents

detergent AL* Aa* Ab*
Mukuroji powder -0.65 -0.80 0.30
Mukuroji natural -7.59 0.99 7.06
SDS -0.36 -0.51 0.21

KB PICEOBREEE A, THUT L D IRETIC
AR S S, VEFIRME T4 5 Z &bt

3—6 HELEOFHE

Vi IZ & 0 VYA 70 B VeI P~ L% L 72 ih 08
HAT &5 Y9 AL %, Mukuroji powder, Mukuroji
natural, SDS DA /KEEE 72 b ONTYEIFAI 2 & £ 70K
AP T ERIT 22 WEHFE IRLE
ST LT3, NG YA 2 B e FG 3 A OR
MELEIRY 2T V) 2T, Yedakii & [
RO TUES, W ATV, VasRit o B4 O Kk
NS, (1) KK SO THEN O H RO YT
Ll ks ZRIHUE, R3ICEOKEERT. £,
ARHAT &RV = AT A& Ll U256, AHi O fF
HEN0.82~1.26 THHDIZxIL, RV Z AT NA
DAL 1.63~2.70 & &<, BKMBETHLKRY =
AT NDITNS, BRMERRME T d 5 ARHAT L 0 b PG
ENRTNZ ENbnG. OFIL, WEAIC L 5ENE
oL, RRAmOLE, BERICEIMERERZ N
JIFIZ, Mukuroji natural 72 & QNI ZER /K 1. 26, Mukuroji
powder 0.94, SDS0.82 £725>TW5. ZOFEHEMND,
Mukuroji powder I% SDS LV 5 b DD, FHYLR, I
TEHZEHAT D EEZ 55, Mukuroji natural (37587
KEFRREDmWEHYRMZ R L TWD2, ZAUTHl
WwoVEE HEHE & RS, A7 nYREOBEIZLY
Ve amasE G IR EZ 2 oD, RY
T ATV A& DT T o o iR &2 P AN L0 L
T5HE, MERDZNSHBAEK2.70, SDS 2.08,
Mukuroji natural 1. 66, Mukuroji powder 1. 63 & 721,

Table 3. Amount of contamination adhered on cotton and
polyester fabrics by redeposition in various
solutions

detergent concentration k/s
/g dm™ cotton polyester
Mukuroji powder 1.8 0.94 1.63
Mukuroji natural 2.0 1.26 1.66
SDS 2.3 0.82 2.08
none - 1.26 2.70
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L7 v T SDS XY b EER eI 5 2 &b
5. ZOFRKIEH O TIEROA, L7 8050 EN
SDS £V b REWZ LIC R HVREEREZ Hb.
F iz, R O A L 72 Mukuroji natural 73
Mukuroji powder & [F]% D @G YBA I A 47 LTz
DI, RY T AT IO XD IRBUKMEMHED 2 7 7 212
EAHINARICL D FAIIUIL WD EEZ HA.

4. $ER
KR 7 v PR DI Lol ORI &, T
D LT v VHROKERERRIE LT, £Hk,
ik, UL ENEEBIE L, SDS KA & i
THZEICL Y RmIEEEAFM L. 61, Zhb
DIKEEEH TN TIEYA & BAR % O THeig 1B &
1TV, Vel & BT O Ptk 2 3 L7 & 2 A,
PLFoZ Enbnolz.
(1) &7 v VRBATE EN D FmiEER L, w iR
DK TEGIHHTE 5.

(2) A7 vaVIFKBROFE R Z 42mNm' £T
KFsH5.

(3) &7 aPKEEKIL, 1h AN T SDS & FR% D
DR EME R T

(4) &7 v PKEEOAALL &ML SDS L L

$5HDD, SDS & ERICERMMRIZILD.
(5) &7\ VHRICITHEGFN RS KL OFIHYBE I %)
BERHY, RY T 2T )7 EOBUKMEKE~D
FEYBEIEhERE, SDS K0 A7 PO E.

(6) FRED DI 287 & 7 v D12 X D U4 T,
BEIc S ENAABEICLVBAREGESN,
R ROIET 2 <.

PUED XSz, o7 oo RmiEt s jeertc B
AR AEET-. FWEEMED LAY v KK, X287
BT DD 2 e N DL BEZOWSRAIE LT
FIHTE ATREVEN H DAY, T D= DI ITHED TR
Z N TR BT D B B 5.
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A Consideration of Surface Activity and Detergency of Mukuroji

YASUKAWA Akemi

Surface activity of two kinds of Mukuroji components, which were extracted from natural Mukuroji
pericarps in our laboratory (Mukuroji natural) and were commercially available named Mukuroji extract
powder (Mukuroji powder), was investigated and compared with that of Sodium Dodecylsulfate (SDS). The
two kinds of Mukuroji lowered surface tension of water of 73 mN m™ to 42 mN m", which is nearly equal to
SDS of 41 mN m". Dispersion stability of the Mukuroji solutions was almost equal to that of SDS for less
than 1 h. Emulsion stability of the Mukuroji solutions was slightly lower than that of SDS and kept for an
enough period as well as SDS solution. Detergency tests using cloths showed that Mukuroji can be used as
a detergent, however coloring matter contained in natural Mukuroji pericarps stained cotton cloth and
lowered the detergency. The redeposition tests showed that Mukuroji reduced the redeposition of polyester
cloth compared with SDS.

Key Words: Mukuroji, Surface activity, Detergency, Dispersion stability, Emulsion stability
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