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OIIEHKA TOBEPXHOCTHOM AKTUBHOCTH HEKOTOPBIX
CAIIOHUHCOIEPXKXAIINX PACTUTEJIBHBIX ODOKCTPAKTOB

HU. A. Konoeanoesa, E. C. 3anonvckux
Bamckuii eocyoapcmeennwiii ynusepcumem, 2. Kupos, Poccus

B Hacrosimiee BpeMsi akTyalbHOW 3aadeil mpu pa3pabOTKe HATypallbHBIX KOCMETHYECKHUX COCTaBOB
SIBJISICTCSI TIOMCK TIPHPOJHBIX MOBEPXHOCTHO-aKTHBHBIX BelecTB. OCOOBIl HMHTEpEC Cpeau HHX
NPEJCTABIISIIOT PACTUTEILHBIC CATIOHUHBI, CIIOCOOHBIE 00Pa30BhIBATH MHIICIUIBI B BOJHBIX PAaCTBOPAX,
IPOSIBIISISL OUHMILIAIOIIUE U SMYJIbTUPYIOLHe CBOMCTBA. CallOHMHCOAEPKALIHE SKCTPAKTHI OTY4CHBI U3
auctheB Agave americana L., Hedera helix L. u Yucca gloriosa L., kopueBumia Ruscus aculeatus L. u
cemsin Aesculus hippocastanum L. C npumeHeHHEM COBPEMEHHBIX, B TOM YHCIIC 3apyOeIKHBIX, METOIOB
Y TEXHOJIOTHH BBISBIICHA XUMHYECKAsl IPUPOJIA CAIIOHMHOB B PACTUTENBHBIX IKCTPAKTAX, BHIYACIICHBI
NICHHOE YHCJIO M MHICKC MEHOOOPa30BaHUs 3KCTPAKTOB, a TAK)KE MX MOBEPXHOCTHOE HATshHKeHHe. B
Ka4eCcTBE KOHTPOJIHHOTO 00pa3iia MPUMEHSIIH MBUILHBIA PacTBOP HEHUTPaIbHOTO OpYCKOBOTO MbLIa. B
skcTpakTax A. americana, Y. gloriosa u R. aculeatus o6Hapy»xeHbl cTeporIHbIe TIHK03u b1, B H. helix
u A. hippocastanum — TputeprieHOBbIC. BOIBIIMHCTBO PACTUTEIBHBIX SKCTPAKTOB M MBUILHBIN PacTBOP
UMEIOT CpeJIHee MEHHOE YHMCIIO, IKCTPAKT JHCTheB A.americana — uuskoe. Hambonee BBICOKHE
3HaYeHMsI MHJEKca meHooOpazoBanusi otmedeHbl y 0,1 %-ro BomHoro skcrpakra ymctbeB H. helix
(1428) u y 0,2 %-ro skctpakta cemstH A. hippocastanum (1250). 3HaueHHs MTOBEPXHOCTHOTO
HATSKEHHUS ITHX SKCTPakToB coctaBuu 61,0 MNmM™ (sxcTpakT cemsta A. hippocastanum) u 49,4 mNm®
! (okcrpakt muctees H. helix), mbuisHoro pactsopa — 34,2 mNm™?. Cpemu wuccnemyembx
CallOHMHCO/ICPIKAIMX DKCTPAKTOB, IKCTpakT JmctheB H. helix ornuuaercs Hamboiee BBICOKOI
NIEHO00pa3yolIell aKTUBHOCTBIO U CIIOCOOCH CHHM3WTh NMOBEPXHOCTHOE HATsHKEHUE pacTBopa jao 49,4
mNmM™L. Jlannblit 5KCcTpakT peKoMeHayeM TS pa3paboTKH SMYIhCHOHHEIX KOCMETHYECKHX TIPOLYKTOB.
KiioueBble c10Ba: pacTUTENBHBIE YKCTPAKTHI, TPUTEPIICHOBBIE M CTEPOUIHBIC CAITOHWHBI, IEHHOE
YHCII0, MHJIEKC TICHOO0pa30BaHMsI, TOBEPXHOCTHOE HATSHKEHHE.

EVALUATION OF SURFACE ACTIVITY OF SOME SAPONIN-CONTAINING
PLANT EXTRACTS

I. A. Konovalova, E. S. Zapolskikh
Vyatka State University, Kirov, Russia

At present, an urgent task in the development of natural cosmetic compositions is the search for natural
surfactants. Of particular interest among them are plant saponins capable of forming micelles in aqueous
solutions, showing cleansing and emulsifying properties. Saponin-containing extracts were obtained
from the leaves of Agave americana L., Hedera helix L. and Yucca gloriosa L., rhizome of Ruscus
aculeatus L. and seeds of Aesculus hippocastanum L. Using modern, including foreign, methods and
technologies, the chemical nature of saponins in plant extracts was revealed, the foam number and foam
index of extracts, as well as their surface tension were calculated. A soap solution of neutral bar soap
served as a control sample. Steroidal glycosides were found in the extracts of A. americana, Y. gloriosa
and R. aculeatus, while triterpene glycosides were found in H. helix and A. hippocastanum. Most of the
plant extracts and soap solution have medium foaming index, A. americana leaf extract - low. The
highest values of foaming index were observed for 0,1 % aqueous extract of H. helix leaves (1428) and
0.2 % extract of A. hippocastanum seeds (1250). The surface tension values of these extracts were 61.0
mNm™ (A. hippocastanum seed extract) and 49.4 mNm™ (H. helix leaf extract), while those of the soap
solution were 34.2 mNm™. Among the studied plant extracts, H. helix leaf extract is characterized by
the highest foaming activity and is able to reduce the surface tension of the solution up to 49.4 mNm™.
This extract is recommended for the development of emulsion cosmetic products.

Keywords: plant extracts, triterpene and steroidal saponins, foam number, foam index, surface tension.
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OaHuM W3 TEpCIEeKTUBHBIX HAMpaBIIEHUN MpU pa3paboTKe HATYypaJbHBIX KOCMETHYECKHX
CPEACTB SIBJSIETCS TIOMCK MPUPOAHBIX MCTOUYHUKOB MOBEPXHOCTHO-AaKTHBHBIX COeAMHEHUH. OcoObIit
MHTEPEC CPEIU HUX MPEACTABISAIOT CAIIOHUHBI — IPUPOJHBIE TTIMKO3HU/IbI, IIMPOKO PACIPOCTPAHEHHBIE
Cpeau BTOPUYHBIX METAa00IUTOB pacTeHui. CTpOoeHHE MOJEKYJ CallOHUHOB, COCTOSLIMX W3
HEIOJISIPHBIX arjIMKOHOB, COEJIMHEHHBIX OJHOW WM HECKOJbKMMH MOHOCAaXapHIHBIMU T'PYIIIAMH,
OTIpe/ICIIIeT MX TMEHOOOpa3yIoNIie W dMYJIbIUPYIONIUE CBOUCTBA [5]. DTH OCOOCHHOCTH IMO3BOJISIFOT
paccMaTpUBaTh CAallOHUHBI KAK MOTEHIMAIbHbIE KOMIIOHEHTBI PEUENTYp KOCMETHYECKUX MPOIYKTOB.
Llenbp HACTOAIIETO MCCIENOBAHUS — OLEHUTH IMEHOOOPa3yIOIIyI0 CIIOCOOHOCTh M TOBEPXHOCTHOE
HaTSDKEHUE psAJIa PACTUTENBHBIX SKCTPAKTOB, COAEPKALMX CAIOHUHBI. MaTepHuaioM Juisl UCCIe10BAHMS
CITY)KHJTM OTJIeNIbHbIC BUJIbI PACTECHHIA, KYJIbTUBHpPYEMbIe B opamxkepee (Agave americana L., Hedera
helix L., Yucca gloriosa L., Ruscus aculeatus L.) u otkpsitom rpyate (Aesculus hippocastanum L.)
0orannueckoro cana Batl'V. [{nst nomyueHus 3KCTpaKTOB UCII0JIb30BAIIU CBEYKEE PACTUTEIBLHOE ChIPhE:
muctes (A.americana, H. helix u Y.gloriosa), usactu kopueBumia (R. aculeatus) um cemena
(A. hippocastanum).

Hanuuue camoHHWHOB B ChIpb€ YCTaHABIMBAIM MeTOJaMH (hapMaKOTHOCTUYECKOTO aHallu3a C
MOMOIUIbIO0 KaUeCTBEHHBIX peakiuil. [Ji 3TOro roToBUJIM BOJHBIE U BOJIHO-CIIUPTOBBIE PACTUTEIbHBIE
9KCTPAKTHI, MPOBOIIIN MPOOYy Ha MMEHOOOPa30BaHME, PEAKIUIO C alleTaToM CBUHIA, Mpody JladoHa,
pEeaKLMIO C KOHUEHTPUPOBAHHOW CEPHON KUCIOTOM, peakinio CanbKOBCKOro. XUMHUECKYIO IPUPOLY
CallOHMHOB yCTaHaBJIMBaIHU ¢ momoibio peakiiuu @onrtan-Kengans. [1o Tpagunmonnoit meroauke [1]
OTIpECIISIN MIEHHOE YUCII0 — HAUMEHBIIIYIO0 KOHIIEHTPAIMIO CAIOHUMHOB, BBI3BIBAIOIIYI0 00pa3oBaHUE
CTOMKOM MEHBI B TeUueHUEe | MUH.

CornacHo TEXHOJIOTHH, ONMCAHHOW Opa3sUIbCKUMU YUYEHBIMU [4], y UCCIIEyEeMbIX PACTUTEIbHBIX
IKCTPAKTOB BBIUMCIISUIM MHJICKC neHooOpaszoBanusi (FI) — mokaszarens 0e3 KakoW-THMOO €IMHUIIBI
W3MEpPEHHUs], TPEACTABISIIONIMNA MAKCUMaJIbHOE pa3BelIeHHE, MPU KOTOPOM JaHHAas Macca pacTeHUs
criocoOHa 00pa30BBIBATh |-CAaHTUMETPOBBIN CTOJO TEHBI NPU ONPEACTCHHBIX yCIOBHX. [y 3Toro
TOTOBWJIM BOJHBIE DKCTPAKTHI PA3HOM KOHLEHTPALMU: K HABECKE PACTUTEIBHOTO ChIpbsi 0T 0,2 T 102 T
(c maTepBanom 0,2 r) npubdasisuu o 200 mit Bojbl. [TomyueHHbIe 00pa3ilbl KUMISITUIN B TEUEHUE S5 MUH.
[Tocne oxnaXkaeHUs HKCTPAKT KaKI0W KOHIIEHTPALUU (PUIBTPOBAIIH, paclpelessii 1o NpoOupKaM oT
1 M1 10 9 M3 1 AOBOJMIM KOHEUHBIH 00BbeM 10 10 Mu1 aucTuiuMpoBaHHOW Bonoi. B mocnenHroro
npobupky otmepsiin 10 mit Hepa3baBiIeHHOTO 3KcTpakTa. M3mepsim pH kaxaoro pacrBopa H, Nmpu
HE00X0UMOCTH, KoppekTupoBain 10 7,0 kapOonarom kanbius. Kaxayro npoOupky BCTpSXUBAIH B
TedeHue 15 cexyHn, 3aTem uepe3 15 MUH U3MepsU BBICOTY CTOMKOIO CTOJI0A MEHBI (B CM) B KaXJ10MH
npobupke. B kauecTBe cTaH1apTHOr0 00pa3iia U3 HEMTPaIbHOTO OPYCKOBOIO MblLJIa TOTOBHJIM MBUIbHbBIE

pacTBOPHI ATHX ke KoHLeHTparuil. Munekc nenoobpazosanus (FI) paccunteiBamu no gpopmyiie (1):

FI = 10 1
~ [(M - Ddv)/200]’ M

rne M (r) — macca pactutenbHOro cbipbsi, Ddv (Ma) — 00beM pa3BeIEHHOTO SKCTPAKTa,
UCIIONIb3YEMBIN B Kaxaou npodupke, 10 u 200 — obuuii 00beM B IpodHupKe U 00bEM, HCTIOIb3yEeMbIi
JUIS IPUTOTOBIICHUS SKCTPAKTA COOTBETCTBEHHO.

C momonibro METO/Ia B3BEIIIMBAHUS KalleJIh ONPEENSITN CTATHIECKOEe TOBEPXHOCTHOE HATSKCHNE
(Y) pacTUTENbHBIX IKCTPaKTOB. M3 6ropeTku Mbl Habupanu 1o 20 kanenb (1 Mir) KaXka0ro pa3BeieHHOrO
IKCTpaKTa B TPEX OK3EMIUIIpaX W H3MEpsUIH CpeJHee 3HaueHHe Macchl W o0beMa Karliu.
[ToBepXHOCTHOE HATSDKEHUE pacCUMTHIBAIH 10 3aKoHy TeiiTa [3] (2):

3 (m-g) 5
Y zaworgayar @

rie Y — HOBEpPXHOCTHOe HaTskenume (mNm™!), m — cpemmsia macca kaxkmoit xammu (T), § —
ycKopeHne cibl TskecTH (980 cM ¢ 2), r — pamguyc korumka Gropetku (0,175 cm), P-(r / VV3) —
HOINPABOYHBIN KOAPPHUIIUEHT.

C uenpto momydeHHss (PAKTHYECKOTO 3HAYEHUS TIOBEPXHOCTHOTO HATSHKCHHUS BBOIHIIH
MOTIPABOYHBIN KO((UIIMEHT K OCTaBIIECHCS 10JIe KHUJIKOCTA HAa KOHUYMKE OIOPETKH, BRIYUCISEMBIN 1O
dbopmyie (3):

Y- (r/V») = 1.000 — 0.9121 - (r/V*) — 2.109 - (r/V")? + 13.38 - (r/V*)3 — 27.29 - (r/V*)*
+27.53 - (r/V*%)> —13.58 - (r/V")® + 2.593 - (r/V*)7, 3)
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rae V — cpenHuii 00beM Kaxa0i Karuii (CM3).

[TomydyeHHble AaHHBIE CPaBHUBAIM C KOHTPOJIBHBIM O00Opa3loOM — MbBUIBHBIM pPacTBOPOM
HEUTparbHOTO OPYCOYHOTO MbIJIa TOW e KOHIICHTPALIUHU, YTO U PACTUTEIIbHBIC SKCTPAKTHI.

B pesynbrare mpoBeleHHBIX HCCIEIOBAHHUM OIpe/eieHa XUMUYecKas MpHUpoja CAallOHHHOB B
pacTUTENBHOM ChIpbe: B JIMCThAX A. americana, Y. gloriosa u xopuesuie R. aculeatus ooHapyxeHbI
cTepouaHble TIHKO3uAbl, B JuCThax H. helix u cemenax A. hippocastanum — tputepricHOBBIE.
Hccnenyemble BOAHBIE HW3BICUYEHUS HMEIOT CpeqHee IEeHHOe 4YHciao (y HKCTpakTa KOPHEBHIIA
R. aculeatus u meiIBHOTO pactBopa — 4000, y skctpakto auctbeB H. helix u cemsia A. hippocastanum
— 5000, y skcrpakta juctbeB Y. gloriosa — 2000), kpome 3KCTpakTa JIMCTheB A.americana,
paccurtanHoe rnenHoe 9uciio (1000) KoToporo CYUTACTCS HUZKUM.

WNunexc neHooOpa30BaHUs BBIYHUCICH y UCCICAYEMBIX PACTUTENBHBIX KCTPAKTOB U MBUIBHOTO
pacTBOpa, BBICTYMAIOIIErO0 B KadyecTBE CTaHAapTHoro obpasua (tabm.). Cpeau wHcciaeayeMbIxX
PaCTUTENBHBIX AKCTPAKTOB HAMMEHbIINHM HHJeKe neHooOpazoBanus (FI = 125) ormeueH y kopHeBHILa
R. aculeatus B konnenTparuu s3xctpakra 0,8 % 0e3 pa3Beaenus. MakcumaibHas BBICOTA CTOJIOA TIEHBI,
KOTOPBI 00pa3oBajcs MpU BCTPSXMBAHUHM ATOTO AKCTPaKTa, cocTaBwia 1,3 ¢M IpHU KOHIEHTpAIHH
pactBopa 1 %. BomHblii 9KcTpakT JUCThEB A. americana Takke MMEeT HEBBICOKHI OTHOCHUTEIBHO
IpYTUX SKCTpakToB uHAEKC neHooOpazoBanus (FI = 200) B konuentpauuu skctpakra 0,5 % 6e3
pa3BeneHus. MakcHMaibHas BRICOTA CTOJI0A TICHBI AKCTPAKTa JIMCThEB A. americana cocrasuia 2,6 cM
pU KOHIIEHTpalu pactBopa 1 %, uTo B aBa pasza OoJblIe, 4YeM Y BOJHOTO SKCTPaKTa KOPHEBHUIIA
R. aculeatus. B 0,2 %-HOIl KOHICHTpPAaLlMK BOJHBIX 3KCTPAKTOB JUCTheB Y. gloriosa u cemsH
A. hippocastanum oTMeueH HHIEKC TEHO00pa30BaHus, KOTOPbIi cocTaBmi 833 u 1250 COOTBETCTBEHHO
(tabmn.). HecmMoTpss Ha TO, Y4TO HaBeCKa CHIPhbsl B oOomx ciydasx cocraBmwia 0,4 T, pasBeleHUE B
npoOUpKax UCCIeAyEeMbIX IKCTPAKTax paznudanochk. Tak, s oOpa3oBanus 1-caHTUMETPOBOTO cTOJI0A
NeHbl He0OX0oaMMO ObUIO pa3daButTh 4 M 2-ro % BoaHOro sKkctpakra A. hippocastanum mo 10 mi
JMCTHJUIMPOBAHHOW BOJIOM, B TO BpeMs Kak BOJHOIO 3KcTpakta juctheB Y. gloriosa — 6 wmu.
MaxkcumanbHasi BBICOTa CTOJIOA TIEHBI, KOTOPBIH 00pa3oBajcs Mpy BCTPSXUBAHUH BOJIHOTO DKCTPAKTA
muctheB Y. gloriosa, coctaBuia 2,0 cM pu KOHIIEHTpaIuK pactBopa 1 %. Y BOJHOIO 9KCTpaKTa CeMsH
A. hippocastanum 3ToT mokasareiib COCTaBUI 2,4 CM.

Tabmuma 1.
Wnpexc nenoodpazoBanus (Fl) BOJHBIX pacTUTENbHBIX SKCTPAKTOB
DKCTpakT OKCTpakT OKCTpakT OKCTpakT
JIICTHEB JUCTHEB KOPHEBHILA JUCTHEB IKCTPAKT CeMAH
[MTapameTpsr Aesculus
Agave Yucca Ruscus Hedera .
. ; ; hippocastanum
americana gloriosa aculeatus helix
Konuentparis 0,5 0,2 0,8 0.1 0,2
DKCTpaKTa, %
FI 200 833 125 1428 1250

Cpenu uCCIeNyeMbIX PAaCTUTEIBHBIX OSKCTPAKTOB HAMOOJBIINN HWHIEKC TEHOOOpa30BaHUS
ormeuen y 0,1 %-ro BogHoro skcrpakrta ymctbeB H. helix, xoropsiii coctaBun 1428. Ilpu sTOoM
norpeboBanock passectn 7 wma 0,1 %-ro BogHoro »skcrpakra aucteeB H. helix mo 10 mn
JHMCTHIUIMPOBAHHOM BooW. HaBecka chIpbs B TaHHOM citydae coctaBuia 0,2 r. MakcumaibHast BRICOTA
ctonba BogHOTO 3KCcTpakrta ymctheB H. helix mpu stom cocraBuma 2,6 cm B koHueHTparuu 1 %.
MBbUTBHBIN pacTBOp, KaKk KOHTPOJIbHBIN 00pa3en, aaxe npu koHuentpanuu 0,1 % oOpa3oBsiBai cTOJIO
NEHBI BBICOTOW 3,2 CM, 4YTO MPEBBINIAJIO 3HAUCHHUS HCCICAYEMBIX PACTUTEIBHBIX SKCTPAKTOB.
MakcumanbHas BbicoTa cToj0a neHsl (13,6 cm) otmedeHa y 2 %-TO MBUIBHOTO pacTBopa. Takum
o0pa3oM, y BOJHBIX dKcTpakToB JiucTheB H. helix u cemsn A. hippocastanum Bricora ctosiba meHs B 1
cM ObUIa OTMEYEHA MPH MEHBIIMX KOHIICHTPAIMSX PACTBOPOB OTHOCHUTEIBLHO JPYTHX PACTHTEIbHBIX
IKCTPAKTOB.

[Tony4yeHHBIE pe3ysbTaThl M TIOBEJCHUE PACTUTENBHBIX SKCTPAKTOB HA TpaHuIle (a3, BEpOsITHO,
CBSI3aHbI CO CTPYKTYpOM arjiukoHa M caxapHbix uened [4]. M3BecTHO, 4TO TpUTEPIIEHOUIHbBIE
CaroHUHBI, 0OHapykeHHbIe B 3kcTpakTax H. helix u A. hippocastanum, cBsi3anbl ¢ 60jice BHICOKUMHU
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BSI3KOYTIPYTUMH MeX(Da3HBIMH CIIOSIMH, ¥ 3TO IPUBOJUT K BHICOKOH IMEHO00pa3yroIeii CToCOOHOCTH |
CTAOMJIBHOCTHU TEHBI IO CPABHEHUIO CO CTEPOUJIHBIMU CAllOHUHAMU [2].

Ha ocHOBE NOJTy4YEHHBIX JAHHBIX IOBEPXHOCTHOE HATSHKEHHE (y) BEIYUCIISUTH TOIBKO JUTSI BOJIHBIX
akcTpakToB JuctheB H. helix u cemsin A. hippocastanum, a Takxe HEHTpaIbHOTO OPYCKOBOTO MbLIA.
M3BecTHO, YTO BEMIECTBO C BEICOKOW MIOBEPXHOCTHOH aKTUBHOCTHIO CIOCOOHO CHU3HTH MTOBEPXHOCTHOE
HaTsDKeHHe BOABI ¢ 72 10 35 mNm™ [4]. Pesynwprarsl ananusa JaHHBIX Mokaszanu, 9to 0,1 %-Hblit
pacTuTeNbHBIN SKCTpakT JucTheB H. helix criocobeH cHU3UTH MOBEPXHOCTHOE HATSIKEHUE pacTBOpa 10
49,4 mNm?, B ormume or 0,2 %-Horo skcrpakta cemsH A. hippocastanum, mosepxHocTHas
aKTUBHOCTh KOTOPOTro 0Oe3 pa3baBieHms pactBopa cocraBuma 61,0 mMNm™ (puc. 1). 3nauenme

TIOBEPXHOCTHOTO HATSKEHUS MBLILHOTO PacTBOPa MPH 3TOM cocTaBio 34,2 mNm™,
80

Juctnnposassas Boga = 72 mNm'!
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Koaddurnuent pazdaBmenns

Puc. 1. KpuBble perpeccuy oBepXHOCTHOTO HaTskeHns (MNm™) sxkcrpakTo muctee H. helix u
cemsiH A. hippocastanum, u HeWTpaIbHOTO OPYCKOBOTO MbLIA

TakuM o00pa3oM, cpeau HCCIEIyeMbIX CAMOHHHCOACPKAIIUX PACTUTEIbHBIX OSKCTPAKTOB,
aKkcTpakT yuctbeB H. helix obnamaer BrICOKO MEHOOOpa3yoIieii aKTHBHOCTBIO U CITIOCOOCH CHU3UTH
TMOBEPXHOCTHOE HATsKeHMe pacTBopa 10 49,4 mNm™. [Ipeanonaraem, uTo MaHHBIH DKCTPAKT MMeeT
BBICOKHH TTOTEHIMAT B pa3pab0TKe IMYJIbCHOHHBIX KOCMETHYECKUX TPOIYKTOB.

baaronapuoctu. HccnenoBanue BBIONHEHO B paMkax mpoekta «Tpanchopmanus
obOpasoBarenbHOro Kypca «TexHomoruum miepepaOOTKU PaACTUTEIBHOTO CBHIPhS»  IPOTPAMMBI
maructpatypsl 06.04.01 buonorus. Pa3paboTka (UTOKOCMETHYECKHUX CPEICTB», pPEaTn3yeMoro
nobenuTeneM TPaHTOBOTO KOHKypca ais npenoaaBareneit 2023/2024 CtuneHauaabHON TPOrpaMMBbI
Bnagumupa [Toranuna.
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