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BifomocTi w040 TokcuuHOCTI 3a GIiTOTECTOM 3 Lepidium sativum L. [J1s1 apoMaTH30BaHUX NallepPOBUX CEPBETOK Ta
e IKUX CUHTETHUYHHUX MUIOYHX 3ac06iB A/ JUTA4Y0i 6i1u3HU (30KpeMa, 6e3docdaTHOro MOpPOUIKY), AKI HIHMPOKO
3aCTOCOBYIOThCS ¥ MOOYTI, BiACyTHI.

MeTo10 aHOI po60TH 6YJI0 JOCIiKEHHA TOKCUYHOCTI IeIKUX T06YTOBHUX 3ac06iB (apOMaTH30BaHUX NallepOBUX
CEepPBETOK Ta CHHTETUYHUX MUIOYHMX 3aC001B /151 AUTAYOI GiJIN3HU) 32 POCTOBUM TECTOM 3 L. sativum.

MeTogoorid. JlocaipKyBasiu 2 BUAM apOMaTU30BaHUX NNAallepOBUX CEPBETOK Ta 3 BUAY CHHTETUYHUX MUIOYUX
3aco6iB A auTavoi 6inu3HM (3a KoHUeHTpauii BoAaHuUX po3uuHiB 0,05% Ta 0,1 %) BUpoOHUITBA YKpaiHH.
JocnipkeHHs 3/1iHCHIOBAIN 3ara/IbHOBIZIOMHUM MeTOZ0M QiTOTECTYBaHHS 3 BAKOPHUCTAHHSAM SIK T€CT-POCAUHMY L. sativum
(Bupo6HUK HaciHHS T30B «CBUTs3b», YKpaiHa), y AK0i Ha 3-10 00y BU3HAYAJU €HePTilo MPOPOCTaHHs, Ha 5-y 100y —
CXOXICTh Ta 6ioMeTpUKO-MOpPPOMeTpPHUYHI NMOKA3HUKHU ([OBXUHY KOpIHHA Ta HaJi3eMHOI YaCTMHU NPOPOCTKIB). 3a
olep>KaHUMHU pe3yJibTaTaMU Po3paxoByBaiu PiTOTOKCHUYHI IHAEKCH — iHJEKC CXOXKOCTi HAaCiHHA Ta iHJEKC JOBXKUHU
KOpiHHS. Pe3ybTaTi 06p06JIeHO CTaTUCTUYHO.

HaykoBa HoBu3Ha. Bnepuie y ditotecTi 3 L. sazzvu OKa3aHO BiACYTHICTb TOKCUYHOCTI ¥ apoMaTU30BaHUX
NalnepoBUX CEpPBETOK Ta €KCTpeMaJbHy N cepeJlHI0O TOKCHYHICTb, 3aJIeXKHO BiJj KOHLEHTpalii Ta pi3HOBUAY, Y
IOCJiPKYBAaHUX CUHTETUYHUX 3aC06iB /IS MpaHHA AUTSAYO0I 6iMM3HU. Big3HayeHO HeoOXiAHICTh 3BEpHEHHS YBaru Ha
HasIBHICTb y CKJIAAi, KpiM IHIIMX CIOJYK, CTUMYJAATOPIB POCTY POCJMH, fKi MOXYTb MacKyBaTH TOKCHUYHICTb
JLOCJTi/PKYBAaHUX PO3YMHIB y pOCTOBUX QiTOTECTAX.

BUCHOBKM. BcTaHOBJIeHO, 110 [OC/HiJpKyBaHI apoMaTH30BaHI MalepoBi CepBeTKH He MpOsABJSITb
bITOTOKCUYHOCTI (TECT-NIOKA3HUKY L. sativum Y MeXaxX KOHTPOJIbHUX 3HAUYEHb), a cepe; AOCai/PKyBaHUX CHHTETUYHHUX
MHIOYHX 3aC06iB AJ1s1 AUTSAYO0I 6ITM3HM HANGI/IbIIY TOKCHUYHICTD 32 QITOTECTOM 3 L. sativum nposBsie 6eadpochaTHUM
MOPOIIOK JJIsi QUTS40i 6im3Hu. [Juist TOCTi[PKyBaHOTO BOAHOTO PO3YMHY 6e3¢docdaTHOTO MOPOLIKY BCTAHOBJIEHO
cepefiHI0O TOKCHUYHICTb 3a KoHUeHTpauii 0,05 % (iHribyBaHHs pocTy KOpiHHsS NpopocTKiB Maibke Ha 30 %) Ta
eKCTpeMaJIbHy TOKCHUYHICTb 3a KoHLeHTpauii 0,1 % (iHribyBaHHsI pocTy KOpiHHS NpopocTKiB Maiike Ha 100 %).
BigcyTHicTb PITOTOKCHYHHUX BJIACTHUBOCTEH Y KOHAWIIIOHEPA-OIMOJIICKYBaya 3 COKOM JIMCTS ajioe Bepa BKa3ye Ha
HeoOXiZiHICTb 3BepHEHHS yYBaryu Ha HasABHICTb CTUMYJIATOPIB POCTY POCJAHH Yy CKJIaJi 3aco6iB, 1110 MOXe BIJIMHYTH Ha
pe3ysbTaT pocTtoBoro ¢itoTtecTy. 3a TEOPETUYHUM aHAMI30M TOKCHYHUX BJIACTUBOCTEM CIOJIYK-CKJIAJLOBUX
JOC/IIPKYBAaHUX CHHTETUYHHUX MHIOUMX 3aco6iB Ta 3a pe3yJbTaTaMU JoC]iJpKeHHS QITOTOKCHUYHOCTI 3acobiB
BCTAHOBJIEHO iX MOTEeHI[iHHUI HEraTUBHUH BILJIMB SIK Ha 3/J0POB’s1 JIIO/IMHY, TaK i Ha CTaH HABKOJIMIIHbOTO CEPEJIOBHUIIIA.

Ki11040Bi c/10Ba: apoMaTH30BaHi anepoBi cepBeTKY, CHHTETUYHI MUI0Yi 3aC06U, TOKCUUHICTb, iTOTECTYBaHHS,
Lepidium sativum

ABSTRACT

Information on the toxicity by the phytotest with Lepidium sativum L. for perfumed paper napkins and some synthetic
detergents for children’s underwear (in particular, phosphate-free powder), which are widely used in everyday life, is
not available.

The aim of this study was to investigate the toxicity of some household products (perfumed paper napkins and
synthetic detergents for children’s underwear) according to the growth test with L. sazivum.

Methodology. 2 types of perfumed paper napkins and 3 types of synthetic detergents for children’s underwear
(with concentrations of aqueous solutions of 0.05 % and 0.1 %) produced in Ukraine were studied. The research was
carried out by the well-known method of phytotesting using I.. sazivum as a test plant (producer of seeds is Svityaz LLC,
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Ukraine), in which germination energy was determined on the 3rd day, germination and biometric and morphometric
parameters (root length and above-ground part) on the 5th day. Based on the obtained results, phytotoxic indexes were
calculated - the seed germination index and the root length index. The results were processed statistically.

Scientific novelty. For the first time, a phytotest with L. sazvum showed the absence of toxicity in perfumed paper
napkins and extreme and moderate toxicity, depending on the concentration and type, in the investigated synthetic
detergents for washing children’s underwear. The need to pay attention to the presence in the composition, in addition
to other compounds, of plant growth stimulants, which can mask the toxicity of the investigated solutions in growth
phytotests, is noted.

Conclusions. It was established that the researched perfumed paper napkins do not show phytotoxicity (test
indicators of L. sazzvum within the control values), and among the studied synthetic detergents for children’s underwear,
the greatest toxicity according to the phytotest with L. sazvun shows the phosphate-free powder for children’s underwear.
Average toxicity at a concentration of 0.05 % (inhibition of the growth of seedling roots by almost 30 %) and extreme
toxicity at a concentration of 0.1 % (inhibition of the growth of seedling roots by almost 100 %) was established for the
investigated aqueous solution of phosphate-free powder. The absence of phytotoxic properties after treatment with
conditioner-rinse containing aloe vera leaf juice indicates that it should be considered the presence of plant growth
stimulants in the composition of the products, which can affect the result of the growth phytotest. According to the
theoretical analysis of the toxic properties of the constituent compounds of the studied synthetic detergents and the
results of the phytotoxicity study of the detergents, their potential negative impact on both human health and the state
of the environment was established.

Key words: perfumed paper napkins, synthetic detergents, toxicity, phytotesting, Lepidiun sativum

ITocranoska mpobaemMu KOJIbOPOBUX NanepoBUX cepBeTok (Yavuz et al.,

CyvHTeTHYHI MUI0Yi 3aCO0M MAIOTh MOHAJ, 2016). [lanepoBsi cepBeTkH He JuiIe GapOyOTh,
100-piyHy icTOpit0 Ta KMPOKO 3aCTOCOBYOThCS ajle ¥ apoMaTH3YIOTb, NPOTEe MOBiAOMJIEHHS
y nobyTi (Kogawa et al, 2017). Bouu Bmu- PO TOKCUYHICTh apOMaTU30BaHUX IMallepOBUX
BalOTh Ha BOJAHY dayHy i ¢siopy, ekocucTeMH, CepBETOK Yy JOCTYIHIM HaM HayKOBO-
30KpeMa, BHAC/iJ0K 3MeHIlIeHHs eEeKTUBHOCTI MeTOAUYHIHN 6a3i BiACyTHI.
pPOGOTH OYMCHUX CHOPYA 3a iX NPUCYTHOCTI [ OUiHKM TOKCHYHOCTI CepeJloBHUIL,
(Verenikin, 2021). € noBifoMJieHHsI PO 3HU- CUMHTETUYHUX MHIOUYMX 3ac006iB  ILIMPOKO

)KeHHS1 e(pEeKTHBHOCTI cHUCTeM 06i0JIOTiYHOTO BUKOPUCTOBYETbCS MeToJ, IiTOTeCTyBaHHA
O4YMILEeHHS CTiyHUX BoJ Ha 40 % 3a BIJIMBY (Smykun & Furman, 2008; Salvatori et al., 2021;
MUIOYUX 3aC06iB Ha MiKpOOpraHiaMu akTHUB- Szymanski & Dobrucka, 2022; Tkachuk et al,,
Horo myJay (Cornel & Schaum, 2009; Bashar et 2022a; Tkachuk et al.,, 2022b). UyTauBicTb 11010
al, 2018). EBTpodikanisa, niHOyTBOpeHHS Ta TOKCUKAHTIB npoaBasie L. sativum (Liwarska-
3MiHa TeMIlepaTypH, COJIOHOCTI, KaJJaMyTHOCTI, Bizukojc & Urbaniak, 2007; Tsekhmister et al.,
3MeHLIeHHS [I0OBEePXHEeBOro HATAry Boau Ta pH 2012; Tkachuk et al., 2014; Martinez Barroso &
BO/ZIM, € BOXJIUBUMHM HACJiJKaMU BIUJIMBY, AKi Vaverkova, 2020; Radlinska et al, 2020;
notpiobHo koHTpoJstoBaTu (Verenikin, 2021). Tkachuk et al., 2022a).

Ockinbky ¢ochaTBMiCHI CUHTETHYHI MHUIOUI Tomy wemor JaHol po60oTH 6ys0 JOCTif-
3ac06M BUKJIMKAIOTh eBTPOQiKallilo BOJOUM, iX  xeHHA TOKCHYHOCTI JeIKUX 106y TOBUX 3aC06iB
3dCTOCYBaHHA 3aKOHOJaB40 3360p0HeHO y (apoMaTu30BaHUX TMaNepoBUX CEPBETOK Ta
6araTbox KpaiHax (Pattusamy et al., 2013; Arias CUMHTEeTUYHUX MHUIOUMX 3aCO0iB A JUTAYOI

& Brix, 2014). Hapasi sk aJbTepHaTHBY  GiaM3HMU) 32 POCTOBUM TECTOM 3 L. sativurm.
docdaTam y npasbHUX 3ac06ax MMUPOKO 3aCTO-

coBy10Tb ¢ochoHaTu (Armbruster et al., 2020). MarepiaAu Ta METOAM AOCAIAYKEHHSA
Ansa  6e3dpochaTHHMx nopouwIKiB, dAKi, 3a Tecnm-pocaura ma gimomoxcuuni indexcu
iHpopMariero BUpoOHUKA, He MicTATb pocdop- Y diToTecTyBaHHI BUKOPUCTANU HACIHHSA
BMIiCHUX CIIOJIYK, TOKCUYHICTb 32 diToTecToM L. sativum (BUpo6HUK T30B «CBUTA3B», YKpaiHa),
He J0C/i/>KeHa, 10 BU3HAYa€ aKTYaJbHICTb sike, 3a iHdopMallielo BUpOOHHUKA, BifNoBigae
JAaHOro JOCHi>KeHHA Ta HOBU3HY OTPUMaHUX ACTY 7160-2010. Ha 3-0 mob6y BH3HaudaIu
JlaHUX. eHeprilo MPOpOCTaHHA, Ha 5-y 100y — CX0XKiCThb
Cepej mobyTOBUX 3aC06iB y CBIiTi 3pocTae Ta 6iOMeTpUKO-MOPPOMETPUYHI MOKA3ZHUKHU
BUKOPUCTAHHSI manepoBux cepBeTok (Paper (IOBXHMHY KOpiHHS Ta HaZ3€MHOI YaCTHHH)
Napkin...,, 2023). [IpoTe € noBijoMJIeHHSI PO TECT-POCJIMHH.
HasBHICTb ~TOKCHYHHX CIOJIYK, 30KpeMa, Po3paxoByBaiu ¢ITOTOKCHUYHI iHAEKCH:

NEepBUHHUX apOMaTHYHUX aMiHIB, y CKJaAl  ingekc cxoxkocti HacinHa (SGI) Ta inzgexc
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noBxuHU KopiHHA (RLI) (Tkachuk & Zelena,
2022; Tkachuk et al., 2022a).

Aoenioncenria gpimomorcuuriocni naneposux cepeentox

Y pocaigpkeHHI BUKOPUCTAJIM IallepoBi
CepBETKU 6i/1I0TO  KOJbOPY BUPOOHHUIITBA
Ykpainu: 6e3 apomMaTu3aTopiB (KOHTpoOJIb 1), 3
apomatoM noayHuui (IIC1) Ta 3 apomaTtom
pomaumiku (IIC2). [Jnsa pocaimpkeHHss ¢iTo-
TOKCUYHOCTI NMalnepoBUX CEPBETOK 3 KOXXHOTO
BapiaHTy cepBeTOK BUPi3asid KOJIO AiaMeTpOoM
9 cM, posTawmoByBaau voro y vawmui [letpi Ta
3BOJIOKYBa/IM JUCTUJIbOBaHOW Bogow. Ha
IIOBEPXHI 3BOJIOKEHUX CEPBETOK PO3MilllyBaJIu
no 10 wHaciHUH L. sativum.  JlOCHiKeHHS
3/1iiCHIOBAJIM Y TOTPiHHIK MOBTOPHOCTI.

Aoenioncenna — gimomorcusnocmi — cunmenuunux
MUWUUX 300016 044 OUMAY0T GLAU3HY

Y pocnimKeHHI BUKOPUCTa/A  BOJHI
PO3YUHU CUHTETUUYHUX MHUIOYUX 3aC00iB /s
JAUTAY0i OIIM3HM BUPOOHULTBA YKpaiHU:
6e3pochaTHOr0 MOPOWIKYy AAA  JUTAYOI
6im3nuM 3a koHueHTtpanii 0,05 % ([1J1Bo,0s) Ta
0,1 % (IM4bo1), a TakoXK 2-X KOHAUIIOHEPiB-
ONOJIICKYBa4iB JAJigd JUATA4Y0l OIJIM3HU 3a
koHieHTpanii 0,05 % (KOJBloos) Ta 0,1 %
(KOAB1o1 Tta KO/ZB20,1). BignoBigHUM po34u-
HOM 3MOYyBa/id OQiJIbTpyBaJIbHUK mamip B
yamkax [leTpi, Ha AKoMy po3MilyBaju 10
10 vaciHuH L. sativum. SIK KOHTPOJIb BUKOPHUC-
Tasu Yalki [leTpi 3 ¢inibTpyBasibHUM NaNepoy,
3MOYEHHUM JIMCTU/ILOBAHOIO BOJI0I0 (KOHTPOJID 2).
JocnimxeHHa 3AIMCHIOBaJM y MOTPIMHIN
MOBTOPHOCTI.

Ckaax  AOCHiPKYBAaHUX  CUHTETUYHHUX
MUIOUUX 3aCc06iB HACTyNMHUU (3a iHopMalii€to
BUPOOHHUKIB):

[146: > 30 % naTtpiit xsmopuz; 15-30 %
HaTpii kapboHaT; > 5 % aHiOHHI NOBepxHEBO-
akTuBHi pedoBuHH ([IAP); <5% HaTpi
cuJiKaT; HaTpill mepkap6oHAT; MUJIO; TeTpa-
aleTUJeTWJIeHJMaMiH; iIHOTaCHUK; 3allalllHUK;
He MicTuTh ¢ocdaTiB, dochoHaTiB Ta iHIIUX
dochopoBMiCHUX pEUOBHUH.

*KOZIB1: <5% kationHi [IAP, <5%
HeioHoreHHi IIAP, apomaru3sylwouya [go6aBKa
(rexcus1 LMHHAMaJlb), KOHCEPBAHT (6eH3i30Tia-
30JIiIHOH, METHJII30Tia30/1iHOH), CiK 3 JIMCTA
aJjioe Bepa.

*KO/IB2: < 5 % kaTionHi [1AP; 3anamHuk;
KOHCEpPBaHT.

Cmanmucmuuna o6poba pesysvmantie

Pe3sysbTaTH 00p06GJIEHO CTAaTHUCTUYHO 3
BUKOpHCcTaHHAM nporpamu Excel 2010. BusHa-
yaJu cepelHE apuUPMeTHYHE Ta IOXUOKY
cepeaHboro apuédmeTuyHoro. JloCTOBipHICTb
BifMiHHOCTEeN cepefHiX apUPMETUYHHUX MixX
KOHTpOJIEM Ta [JOCAijoM OLiiHIOBaJu 3a
KpuTepieM 3HauuMocTi CThrofieHTa (t).

PesyabTaTu T2 iX 0GroBopeHHa

Dimomokcuunicins naneposux cepsenox

PesynpTaTu JocaigpkeHHs ¢QITOTOKCUY-
HOCTI [TallepOBUX CEPBETOK HaBeJeHO Ha pHuc. 1
Ta y Tabauni 1.

Puc. 1. ITpopocae nHaciaua L. sativum (5-a Ao06a) 11ipu BUPOILIyBaHHI:

a — HA IAIIEPOBUX CEPBETKAX 0€3 apoMaTU3aTOPiB (KOHTPOAS 1);
6 — Ha manepoBUX cepBeTKax 3 apomarusaropom moayuutrd (ITC;);
B — HA MAIIEPOBHUX CEPBETKAX 3 apomarusaropom pomamka (I1C,)
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Tabauya 1
Tecr-nokasauku L. sativum ripu BUPOITyBaHHI HA AIIEPOBHUX CEPBETKAX
. AosxxuHa
. Enepria . AosxxuHa . —_
BapianT Cxoxicrp, . HaA3eMHOi | =
. IIPOPOCTaHHA, ) KOpiHHA, Q é
AOCAIASKEHHA o % YACTHUHMU, n
Yo MM
MM
S g
KOHTpOAb 1 96,7 +3,3 96,7 +3,3 55,8+4,9 319+1,6 Q& o5
o > Q>
v A o A
= T
T1C: 93,3+6,7 96,7 £ 3,3 50,1+5,0 30,7+2,1 0 0,10
I1C: 100 100 66,6 £ 5,6 33,327 0,03 0,19
Tatauys 2

Inrepuperania AaHux 6ioTecTtyBaHHA (PiTOTOKCHYIHOCTI ITAIIEPOBUX CEPBETOK (AUB. Ta0A. 1)

Intepnperaria pe3yAbTaTiB

ITaneposi cepBeTkn

dirorecty

Komenrapi

Konrpoas 1 ToKCUYHOCTI HeMae PicT He iHTiGOBaHUI
T1C: CiabKa TOKCHYHICTB Crabke iHri6yBaHHSA poCcTy
T1C: Tokcu4yHOCTI HEMaE PicT He iHTiG0BaHUH

Dimmomorcuuricms cunmenuunux Muruux 3acobis
014 Qumayol Giausmu

PesynpTaTu gocaijpkeHHs ¢QIiTOTOKCUY-
HOCTI CUHTETUYHUX MMIOUMX 3acobiB [
AuTA4Yol OiTM3HU HaBeJleHO Ha puUC.2 Ta y
Tabanuax 3 ta 4.

BcTaHOBJIeHO, 110 TeCT-NOKa3HUKU [..
sativun TIPA BUPOLLYBAaHHI Ha CcepBeTKaxX 3
apoMaTtusatopaMu [lonyHunsa Ta Pomaiuka
6yJI1 y MexaX KOHTPOJIbHUX 3HaueHb (TabJr. 1).
OTxe, focCi>KyBaHl apoMaTU30BaHi Naneposi
CepBeTKU 3a pe3yJsbTaTaMHU 0i0OTeCTyBaHHS 3
L. sativur  He TIPOABAAKTb QITOTOKCUYHUX
BJIaCTUBOCTEM.

Puc. 2. ITpopocae nacinaa L. sativum (5-a A06a) Ha piAbPTPYyBAABHOMY ITAII€Pi, 3SMOYUECHOMY:

a — AUCTHABOBAHOIO BOAOIO (KOHTPOAB 2);

6 — 0,1 %-HuM BOAHUM PO3YHMHOM KOHAHIIIOHEpa-0IoAicKyBaua Aasa autadoi 6ianszau (KOADB1,;);

B — 0,05 %-HIM BOAHUM PO3YHMHOM KOHAMIIIOHEPA-OIIOAICKyBada A AuTAY0] Oiamzan (KOAB1os);
r — 0,05 %-HuM BOAHUM pO3YMHOM nopouIKy 6e3gocdaraoro aaa aurauoi 6iausau (ITADBos);

A= 0,1 %-HuM BOAHIM pO3UYHHOM NOPOIIKYy O6e3docdarHoro aaa autadoi 6isausau (ITADBo,;1)

102



Biota. Human. Technology. 2023. No 2

Electronic edition

BcTraHoBJIeHO, 110 AOCAIIKYBaHI KOHU-
L[iOHEPHU 1Sl AUTAYO] OIIM3HU 32 KOHI|eHTpaLlii
0,1 % nposBJATH CJ1A0KYy TOKCUYHICTb, B TOX
yac, gk KO/JIb1 3a konuentpanii 0,05 %
TOKCHYHOCTI He NposiBUB (AUB. TabJs. 3 Ta 4).
JocnimxyBanui 6e3dochaTHUM MOPOIIOK AJs
JAUTAY0i OUIM3HU NPOSIBUB cepefHI0 ¢iTo-
TOKCUYHICTb 3a kKoHIeHTpauii 0,05 %. Ilpu

IIbOMY CIIOCTepirasiocsi 3MeHIIeHHS JJOBXHUHU
KOpiHHS1, TOPiIBHSAHO 3 KOHTpoJieM, Ha 30 % (auB.
Tabs. 3 Ta 4). EkcTpeManbHy QiTOTOKCHYHICTb
BCTAHOBJIEHO [IJIS1 J0CJTiI>KYBaHOT 0 MOPOLIKY 3a
koHLeHTpauii 0,1 %. [Ipu ubomy cnocrepira-
Jlocsl ~ 3MeHLIeHHs  JOBXHWHHU  KOPiHHS,
MOPiBHSHO 3 KOHTpoJieM, HA 98 % (auB. TabJ. 3
Ta 4).

Tabauys 3

Tecr-nokasuuku L. sativum 3a BHAUBY CHHTETHYHHX MUIOYUX 3aC00iB
(%0 1IIOAO KOHTPOAFO)

. . OB>KHHA
Bapiant Enepria . AoBxxuHa A . ~ =
AOCAIA DOPOCTAMHS Cxo>xicTs oD HAA3E€MHOT 8 é
Y pop P YACTHHU
Koutpoan 2 100 100 100 100 = 2k £ 2 E
m m
o > o >
8 M a m
KOAb1o,05 111,1* 107,2 128,5 £ 6,5* 125,6 £ 7,7* 0,07 0,29
KOABblo1 92,6 +3,7 89,3+35 101,6 9,6 118,0+838 -0,11 0,02
KOAB2o:1 100 100 90,0 2 ,9* 85,870 0 -0,09
I[1ABo,0s 107,4 £ 3,7 103,6 £3,5 69,9 + 6,6* 100,7+8,1 0,04 -0,30
I1ABoa 90* 96,7 + 3,3 1,2+0,3* 7,0 £0,5* -0,03 -0,98
ITpumirka: * — BiAMiHHOCTI BiA KOHTPOArO craTucTiyHO 3HaunMi p < 0,05
Tabauys 4
Inrepnperania AaHuX 6ioTecTyBaHHA (PITOTOKCUYHOCTI
CUHTETUYHUX MHUIOUUX 3AC0O0IB AA AUTAYOL OiAM3HI
(AuB. Ta0A. 3)
Crmmgmrn Iurepriperanis pe3yAbTaTiB
MHIOYHH 3aCi0 AAA priperanis pesy KomenTapi

AUTAYOI OiAM3HM

dirorecty

KonTpoas 2

Tokcru4YHOCTI HEMaEe

PicT He iHri6OBaHUH

KOAb1o,0s TOKCHYHOCTI HeMae Pict He iHriGoBanuii

KOAB1o: Cs1a6Ka TOKCUYHICTD Cnrabke iHriGyBaHHA POCTY

KOAB2o,1 CnabKa TOKCHYHICTb C/1abKe iHriGyBaHHSA POCTY
[1Abo,0s CepeHsl TOKCHYHICTh Iuri6ysanus pocty Ha 30%
[TAboa ExcTpeMasibHa TOKCUYHICTb Inri6yBanHs pocty Maitxke Ha 100%

Y ckinazai gocaipKkyBaHUX CUHTETUYHUX
MMUIOYMX 3aC00iB € MOBepXHEBO-aKTUBHI
peYyoBUHU. BHJIMB IUX CHOJYK Ha 3/10pOB’S
NPOABJAETbCA Yy MNOpYLIeHHI iMyHiTeTy,
PO3BUTKY aJsieprii, ypaXeHHI MO3Ky, Me4iHKH,
HUPOK, JiereHb (Dirty laundry..., 2016). Jesxi
aBTOpM 3a3HayaroThb BIUIUB [IAP Ha opranism
JIIOJVHU WJIIXOM ITOCTYIIOBOIO HAKOMMUYEHHS B
MO3KY, NeviHIji, cepui, NiAMKIpHIA KJIITKOBUHI
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(Yuan etal,, 2014). OTe, BIJIUB UX CIOJYK Ha
OpraHisM JIIOJJUHU BiZ0YBAa€TbCSA He JMIIEe Ha
piBHI IIKipU. 3a3HayeHi CIOJYKA HAKOIM-
YyIOTbCA Yy [JOBKIU/LJII, OCKIJIBKM 3HayHa
OibIIICTE OYMCHUX CHOPYJ Hauoi KpaiHu
HECIIPOMOXHI [0 IX AKICHOTO BHJAJIEHHA
(Frolova et al,, 2019).
TeTpaaueTuneTuieHuaMid
HU3bKy  TOKCHUYHICTb

IIPpOABJIAE

AyxKe 3a  BCiMa
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PO3T/IAHYTUMU ULISAXaMH BIJIUBY, NIPAaKTUYHO
He MOJpa3HIE LIKipy Ta 04i, HeMa€e [0Kas3siB
CeHCHO1J1i3y104oro noTeH1iaqy Npyu KOHTAKTI 3i
mkipoto (Human & Environmental Risk
Assessment..., 2002).

Y ckaazni 6esadpochaTHOro 3ac00y BHUKO-
PUCTAHO MiHOTACHUK, XiMiYHA CTPYKTYypa AKOTO
He 3a3HayeHa. Hapasi mniHoracHuk, sKUuU
BUKOPUCTOBYETLCA [Ji MiHU [leTEepreHTiB, He
KJ1acupikoBaHO 3a TOKCHUKOJIOTIYHUMU
epexTamu; AoAaTKoBa iHGopMallis 100 Horo
TOKCHUYHOCTI Ta €K0JIOTIYHUX ePeKTiB BiiCyTHA
(Defoamer..., 2015).

['ekcusn nyMHHaMalb, AKUU BXOAUTH [0
ckiaany KO/IB1, BigHOCUTBCA [10 TPYNH CIIONYK,
110 BUKJIWKAKOTbh IOJpa3HeHHd LIKIpU Ta €
IIKIpHUMHU CceHcHubinizaTopaMu (ajiepreHaMu)
(IMAP Group Assessment Report, 2016).
BeHsi3oTia30/1iHOH, iKMW € y CKJaJi LbOro
CUHTETUYHOTO0 MHIOYOTO 3ac00y, BUKJIHUKAE
NOoJ[pa3HeHHs WIKIpY Ta MOXXe BHUKJIUKATHU
WKIpHY aJiepriyHy peaklil, CIPUYUHSAE
cepiio3He mnoukomkeHHsA odyerl (IMAP Group
Assessment Report, 2019). MeTuiTia30/1iHOH €
nectunuaoM (Methylisothiazolinone..., 1998).
lIa cmosyka 3HaxoAWTb 3aCTOCYBaHHA Y
60poTHOi 3i CIM30YTBOPIOIOYUMHU GAKTEPIIMH,
MiKpOCKOMIYHMMM TpUbaMH, BOJOPOCTSAIMHU Ha
1|eJIF0JIO3HO-IIAallepOBUX  3aBOJAX, CUCTEMax
OXOJIOJP)KEHHS  BOJH, HaPTONPOMHCJIOBUX
po60oTax, MPOMHUCJIOBUX TEXHOJIOTIYHUX BOJAX
Ta cucTeMax oO4uCcTKA TnoBiTpa (Methyli-
sothiazolinone.., 1998). Kpim ToOro, merusn-
Tia30JIIHOH fIK KOHCEPBAHT BXOAUTDb 0 CKJIAAY
KJIeiB, IOKPUTTIB, NAJIMBA, PiAUHU JJ1s1 06pOOKHU
MeTaJliB, CMOJISHUX eMYJIbCiH, Gap6u Ta pi3HUX
IHIIMX cleniaJbHUX NMPOMUCIOBUX NPOAYKTIB
(Methylisothiazolinone.., 1998). Takox BiH
BUKOPUCTOBYETBCA 3  METOK  KOHTPOJIIO
PO3BUTKY LBiJi Ha JepeB’ssHUX BHUpOOax.
MeTui30Tia30/1iHOH JIeMOHCTPYBaB NOMipHY
roCcTpy TOKCUYHICTb (NpU mnepopajbHOMY Ta
iHransuiiHoMy wmIsiIxax) Ta BHUCOKY TOCTPY
TOKCHUYHICTb (IIpU HaHeceHHi Ha WIKipy a6o B
oui) y pgochipkeHHSIX 3 BUKOPUCTAHHAM
JlabopaTOpHUX TBapuH. Halbinbw 3Havyuiyui

TOKCHUKOJIOTIYHUN edeKT y CyOXpOHIYHUX
JOCJIPKEeHHAX - MIKPOCKONIYHe ypaKeHHHA
PAaKOBUH HOCY BHACJiJOK IHraJdaLidHOro

BIUIMBY. AreHTCTBO €KOJIOTIYHOTO 3axHUCTy
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CIIA knacudikyBaso MeTUJi30Tia30/iHOH fK
xiMiyHy pedoBuHy rpynu D, sfika He kuacudi-
KY€ETbhCH K KaHLlepOTeHHa /I JIIOAUHU. B Toi
Ke Jac pe3yJIbTaTH AO0CJiKeHHA MyTareHHOCTI

6ynu cymHiBHUMU  (Methylisothiazolinone...,
1998). Hapasi ITOTOKCUYHICTD CHOJYK-
ckaagoBux 3acoby KOJB1 (IIAP, rekcuna

MHHaMaJ/lo, 6eH3i30Tia30/1iHOHY, MeTuJi30-
Tia30J1iIHOHY) He TPOSBJSAETHCH, MOXKJIUBO,
MacCKylO4YUCh 3a CTUMYJIIOIOYOK [JI€0 COKY 3
JIUCTA ajioe Bepa, AKUMW TaKOX € Yy CKJIaAi
3acoby, i [/ ${KOro BijJloMa BJIaCTUBICTb
cTuMyJstoBaTu pict pocauH (Alkuwayti et al.,
2022). Ha Hawmy AyMKy, Opu JOCHiJKeHHi
TOKCUYHOCTI PO34YUHIB 32 POCTOBUM TECTOM
HeoOXiJTHO 3BepTaTH yBary Ha HasBHICTb Yy
CKJIaAl, KpiM IHIIKUX CIOJYK, CTUMYJIATOpPIB
pOCTY pOCJUH, fKI MOXYTb BIUIMHYTH Ha
pe3y/abTaT, MACKyH4YUd TOKCUYHICTb [JOCJiJ-
>)KyBaHUX PO34YUHIB.

Bucuosku

TakuM YMHOM, BCTaHOBJIEHO, 1110 AOCIAXKY-
BaHi apoMaTU30BaHI IalepoBi CEpBETKU He
NpOABJISIOTbL GITOTOKCUYHOCTI (TeCT-MOKa3HUKHU
L. sativu 'y MeXaX KOHTPOJIbHUX 3HayeHb), a
cepeJ, [OCJAiIKYBaHUX CHUHTETUYHHUX MUIOUUX
3ac06iB AJig JAUTAYOl OIMIM3HM HAMGIAbIILY
TOKCUYHICTb 32 QITOTECTOM 3 L. sativum IPOSIBJISIE
6e3dpochaTHUM MOPOUIOK JJis1 AUTSIYOI 6ITU3HMU.
[ [pocaipkyBaHOTO  BOJHOTO — PO3YMHY
6e3docdaTHOrO MNOPOIIKY  BCTAHOBJIEHO
cepeJIHI0 TOKCHUYHICTb 3a KOHIleHTpauii 0,05 %
(iHribyBaHHs pOCTy KOpiHHfI MPOPOCTKIB
Maibxke Ha 30 %) Ta ekcTpeMaJibHy TOKCUYHICTb
3a koHueHTpauii 0,1 % (iHri6yBaHHsI poOCTY
KOpiHHS mpopocTKiB Maiike Ha 100 %). BiacyT-
HiCTb  QITOTOKCUYHUX  BJIACTUBOCTEH Y
KOH/IMIliOHepa-0MoJlickyBaya 3 COKOM JIMCTS
ajioe Bepa BKa3ye Ha HEOOXi/IHICTb 3BepHEHHS
yBaru Ha HaABHICTb CTUMYJATOPIB PpOCTY
POCJIMH y CKJIaJi 3aco6iB, 1[0 MOXe BIJIMHYTH
Ha pe3yJabTaT pocTtoBoro ¢itorecty. 3a
TEOPETUYHUM aHai30M TOKCUYHUX BJIACTHU-
BOCTEM CINOJIYK-CKJIAJO0OBUX JOCTi[PKYBaHUX
CUHTETUYHUX MHUIOYHX 3acOo0iB Ta 3a pe3yJib-
TaTaMH JOCTiIKeHHS QiTOTOKCUYHOCTI 3ac06iB
BCTAHOBJIEHO IX MOTEHUiHMHUHA HeraTUBHUHU
BILIUB SIK Ha 3/J0POB’ JIIOJAWHY, TaK i HA CTaH
HaBKOJIMIIHBOTO CEPESOBUIIA.



Biota. Human. Technology. 2023. No 2 Electronic edition

References

Alkuwayti, M.A., Aldayel, M.F., Yap, Y.-K,, & El Sherif, F. (2022). Exogenous application of .A/e vera leaf
extract improves silybin content in Sibum marianum L. by up-regulating chalcone synthase gene.
Agriculture, 12, 1649. https://doi.org/10.3390/agriculture12101649

Arias, C.A,, & Brix H. (2014). Phosphorus removal in constructed wetlands: can a suitable alternative
media be identified? Water Sci. Technol, 51, 267-273.

Armbruster, D., Rott, E., Minke, R., & Happel, 0. (2020). Trace-level determination of phosphonates
in liquid and solid phase of wastewater and environmental samples by IC-ESI-MS/MS. Anal. Bioanal.
Chem., 412, 4807-4825. https://doi.org/10.1007/s00216-019-02159-5

Bashar, R., Gungor, K., Karthikeyan, K.G., & Barak, P. (2018). Cost effectiveness of phosphorus removal
processes in municipal wastewater treatment. Chemzosphere, 7, 195-217.

Cornel, P., & Schaum, C. (2009). Phosphorus recovery from wastewater: needs, technologies and
costs. Water Sci. Technol., 59, 1069-1076.

Defoamer (for detergent foam). Safety data sheet according to regulation (EC) No.453/2010. (2015).
Version: 10.0. 2017. https://www.trusthygiene.co.uk/wp-content/uploads/04730-Defoamer-For-
Detergent-Foam.pdf

Dirty laundry and a clean environment. Composition of detergents. Gels or powders? (2016).

https://ecoclubrivne.org/safe_laundry/
BpyaHa 6inu3Ha Ta yucTe Ao0BKiig. Ckiaf 3acobiB Aja npaHHA. [eni uu mopowku? (2016). URL:
https://ecoclubrivne.org/safe_laundry/ (naTa 3BepHenHs: 04.09.2022).

Frolova, T.V., Miasoiedov, V.V., Atamanova, 0.V., Siniaieva, I.R., & Stenkova, N.F. (2019). The effect of
household chemicals containing surfactants on children’s health (part I). Ukrainian Journal of Medicine,
Biology and Sports, 4(6/22), 211-216.

®posioBa T.B, M’'sicoegoB B.B., AtamanoBa 0.B., CinsieBa [.P., CTenkoBa H.®. BriuB 3aco6iB mo6yToBoi xiMmii,

110 MiCTATb IOBePXHEBO aKTUBHI PeYOBHUHU Ha CTaH 3/0poB’a Aitel (dacTuHa ). Vrpaincoxui seypran meduyunu,
Gionozii ma cnopmy. 2019. Tom 4, Ne 6 (22). C. 211-216.

Human & Environmental Risk Assessment on ingredients of European household cleaning products
Tetraacetylethylenediamine (TAED) (CAS 10543-57-4). (2002, December). https://www.
heraproject.com/files/2-F-04-HERA%20TAED%20full%20web%20wd.pdf

IMAP Group Assessment Report. (2016, July). Amy/ and hexyl cinnamaldebyde: Human health tier 11 assessment.
IMAP Group Assessment Report. https://www.industrialchemicals.gov.au/sites/default/files/
Amyl%?20 and% 20hexyl%Z20cinnamaldehyde_Human%20health%20tier%Z2011%Z20assessment.pdf

IMAP Group Assessment Report. (2019, December). Bengisothiazolinone and its salts: Human health tier 11
assessment. IMAP Group Assessment Report. https://www.industrialchemicals.gov.au/sites/default/
files/Benzisothiazolinone%?20and%?20its%?20salts_Human%?20health%?20tier%?2011%?20assessmen
t.pdf

Kogawa, A.C., Cernic, B.G., do Couto, L.G.D., & Salgado, H.R.N. (2017). Synthetic detergents: 100 years
of history. Saudi Pharn. ]., 25(6), 934-938. https://doi.org/10.1016/j.jsps.2017.02.006

Liwarska-Bizukojc, E., & Urbaniak, M. (2007). Evaluation of phytotoxic effect of wastewater contaminated
with anionic surfactants. Biowechnologia, 1(76), 203-217.

105



Biota. Human. Technology. 2023. No 2 Electronic edition

Martinez Barroso, P., & Vaverkova, M.D. (2020). Fire effects on soils - a pilot scale study on the soils
affected by wildfires in the Czech Republic. Journal of Ecological Engineering, 21(6), 248-256.

Methylisothiazolinone. Prevention, pesticides and toxic substances (7508C). EPA-738-F-98-008. (1998).
https://www3.epa.gov/pesticides/chem_search/reg actions/reregistration/fs_G-58_1-Oct-98.pdf

Paper Napkin Making Machine Market Size - By Product Type (Fully Automatic Paper, Semi-
Automatic Paper, Manual Paper Napkin), By End-use (Foodservice, Hospitality, Household),
Distribution Channel, Production Capacity, Napkin Type & Forecast, 2023 - 2032. Report ID:
GMI6258. (2023, ]July). https://www.gminsights.com/industry-analysis/paper-napkin-making-
machine-market

Pattusamy, V., Nandini, N., & Bheemappa, K. (2013). Detergent and sewage phosphates entering into
lake ecosystem and its impact on aquatic environment. [z J. Adp. Res., 1(3), 129-133.

Radlinska, K., Wrébel, M., Stojanowska, A., & Rybak, J. (2020). Assessment of the «Otawa» Smelter
(Otawa, Southwest Poland) on the Environment with Ecotoxicological Tests. Jourmnal of Ecological
Engineering, 21(3), 186-191.

Salvatori, E., Rauseo, ]., Patrolecco, L., Barra Caracciolo, A., Spataro, F., Fusaro, L., & Manes, F. (2021).
Germination, root elongation, and photosynthetic performance of plants exposed to sodium lauryl
ether sulfate (SLES): an emerging contaminant. Environ. Sci. Pollut. Res. Int., 28(22), 27900-27913.
https://doi.org/10.1007/s11356-021-12574-w

Smykun, N.V,, & Furman, S.S. (2008). Biotesting of well water using some plants of the Poaceae family.
Bulletin of Zaporizhzhya National University. Series: Biological Sciences, 2, 182-184 (in Ukrainian)

CmukyH H.B., @ypman C.C. BioTecTyBaHHS K0J1043H01 BO/IM 3 BUKOPUCTAHHSM JIeSIKUX POCJIUH POAUHU Poaceae.
Bicnux Sanopissxoeo nayionansrozo yrisepcumenry. Cepia: bionoeiuni naycun. 2008, Ne 2. C,182-184.

Szymanski, M., & Dobrucka, R. (2022). Application of phytotests to study of environmental safety of
biologicaly synthetised Au and Au/ZnO nanoparticles using Tanacetum parthenium extract. J. Inorg.
Organomet. Polym., 32, 1354-1369. https://doi.org/10.1007 /s10904-021-02188-7

Tkachuk, N.V., Yanchenko, V.0., & Demchenko, A.M. (2014). Phytotoxicity of derivatives of non-
standard pesticide ramrod (amides of 4-amino-4H-1,2,4-triazol-3-ylthioacetic acid) against Lepidium
sativum L. Restoration of disturbed natural ecosystems: Mater. V International of science conference, Donetsk,
May 12-15, 2014. Donetsk, 2014, 402-404.

Tkauyk H.B., flHuenko B.O., /lemyernko A.M. ®iTOTOKCHUYHICTb MOXiJHUX HEKOHAUI[IHHOTO NECTULUAY PAMPO/T
(amigiB 4-amino-4H-1,2,4-Tpua3o-3-iNTIOONTOBOI KUCAOTH) WOAO0 Lepidium sativum L. Bidnosaennan nopymenux
npupodnux exocucmem: Matep. V MixHap. Hayk. KOH., M. [loHelibK, 12-15 TpaBHsA 2014 p. [loHenbk, 2014. C. 402-
404.

Tkachuk, N., & Zelena, L. (2022). An onion (AZ/ium cepa L.) as a test plant. Biota. Human. Technology, 3, 50—
59. https://doi.org/10.58407 /bht.3.22.5

Tkachuk, N., Zelena, L., & Fedun, 0. (2022a). Phytotoxicity of the aqueous solutions of some synthetic
surfactant-containing dishwashing liquids with and without phosphates. Environmental Engineering and
Management Journal (EEM]), 21(6), 965-970.

Tkachuk, N.V., Zelena, L.B., & Krapyvnyi, S.B. (2022b). Dishwashing detergents in dishwashers as
pollutants of the aquatic environment: phytotoxicity to Lepidium sativum L. Ecology. Environment. Energy

saving. 2022: Mater. Il International science and practice conference, Poltava, December 1-2, 2022.
Poltava, 2022, 284-286.

Tkauyk H.B., 3esena J1.b.,, KpanuBuuii C.b. 3acobu a1 MUTTA NOCYyAYy Yy MOCYJAOMHHHUX MalllMHax SIK
3a0py/iHIOBaydi BOAHOTO cepefoBUILA: GITOTOKCUYHICTD 3a Lepidinm sativum L. Exonoein. Aosxinan. Engpeosbepesnceria.
2022: Matep. Il Mi>kHap. HayK.-1pakKT. KOH., M. [lonTaBa, 1-2 rpya. 2022 p. [lonTasa, 2022. C. 284-286.

106



Biota. Human. Technology. 2023. No 2 Electronic edition

Tsekhmister, A.V., Pinchuk, L.A., Tkachuk, N.V,, Yanchenko, V.0O., & Demchenko, A.M. (2012). Growth
indicators of Lepidium sativum L. in the presence of 1-aryltetrazol-containing derivatives of 1-tetralin-
6-yl-ethanone. Scentific notes of the Ternopil National Pedagogical University named after 1. Hnatyuk. Series: Biology,
3(52), 84-88. (in Ukrainian)

Hexwmicrtep A.B,, [linuyk JLA,, Tkauyk H.B., lnyenko B.O., lemuenko A.M. [lokasHUKY pOCTY Lepidinm sativum L. 3a

NPUCYTHOCTI 1-apU/ITeTPa3soJIBMICTHUX MNOXIAHUX l1-TeTpaniH-6-in-eTaHOHY. Haykosi sanucku Teproninscsxozo
Haytonansiozo nedazoziunozo ynisepcumenty im. B.I namoxa. Cepin: biosoein. 2012, Ne3(52). C.84-88.

Verenikin, O.M. (2021). Improvement of production technologies of environmentally friendly detergents [Ph.D. Thesis,
Ministry of Environmental Protection and Natural Resources of Ukraine, State Environmental
Academy of Postgraduate Education and Management, Kyiv]. https://dea.edu.ua/img/source/
Diser/%D0%B4%D0%B8%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1
%8F%20%D0%92%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%BA%D0%B8%D0%BD.p
df (in Ukrainian)

Bepenikin 0.M. Y 10cKOHaJIeHHS TEXHOJIOTiM BUPOOHUI[TBA €KOJIOTIYHO YUCTUX MUMHUX 3aCc06iB: AHC. ... KAH/I.

TexH. Hayk: 21.06.01. Kuis, 2021. 370 c.

Yavuz, 0., Valzacchi, S., Hoekstra, E., & Simoneau, C. (2016). Determination of primary aromatic
amines in cold water extract of coloured paper napkin samples by liquid chromatography-tandem
mass spectrometry. Food Addit. Contam. Part A. Chem. Anal. Control. Expo. Risk. Assess. 33(6), 1072-9.
https://doi.org/10.1080/19440049.2016.1184493

Yuan, C.L., Xu, Z.Z., Fan, M.X,, Liu, H.Y,, & Xie, Y.H. (2014). Study on characteristics and harm of
surfactants. Journal of Chemical and Pharmacentical Research, 6(7), 2233-2237.

Received: 18.09.2023.  Accepted: 27.09.2023. Published: 18.11.2023.

Bu Mo’kxeTe HUTYBATH ITIO CTATTIO TAK: Cite this article in APA style as:
Tkauyk H.,, 3enenaJl. ToKCUYHICTD JeaKUX Tkachuk, N., & Zelena, L. (2023). Toxicity of some
no6yToBUX 3aco6iB 3a ¢iToTecTyBaHHAM 3 household products according to phytotesting
Lepidinm sativum L. Biota, Human, Technology, 2023. N2, with Lepidium sativum L. Biota, Human, Technology, 2, 99-
C.99-107 107 (in Ukrainian)

Information about the authors:

Tkachuk N. [in Ukrainian: Tkaayk H.] 1, Ph.D. in Biol. Sc., Assoc. Prof,, email: nataliia.smykun@gmail.com
ORCID: 0000-0002-5115-7716 Scopus-Author ID: 7801574248 ResearcherID: AAB-4448-2020
Department of Biology, T.H. Shevchenko National University «Chernihiv Colehiumy»,

53 Hetmana Polubotka Street, Chernihiv, 14013, Ukraine

Zelena L. [in Ukrainian: 3eaena A.] 2, Ph.D. in Biol. Sc., Senior Researcher, email: zelenalyubov@gmail.com
ORCID: 0000-0002-5148-1030 Scopus-Author ID: 6506970298 ResearcherID: H-7309-2013
Danylo Zabolotny Institute of Microbiology and Virology, NAS of Ukraine,

154 Akademika Zabolotnoho Street, Kyiv, 03680, Ukraine

Kyiv National University of Technology and Design,

2 Nemyrovycha-Danchenka Street, Kyiv, 01011, Ukraine

1 Study design, data collection, manuscript preparation.
2 Manuscript preparation.

107



