TexHonoezisa i 6e3nexka NnpodyKkmis xap4yeaHHsA

there was a significant thermal load, the air tempera- Conclusions

ture was higher than at the other workplaces but it did The main working environment parameters such
not exceed the maximum permissible rate of 28 °C  as noise, microclimate and lighting were investigated
during the warm period. It should be noted that the for two Bulgarian medium small and medium dairy
dairy processing facilities met the technological re- processing enterprises. The results obtained showed
quirement for maintaining temperatures above 20 °C.  that in the enterprises studied, healthy and safe work
At some workplaces, the humidity measured was high-  environment was ensured which met the established
er than the optimal humidity, but the values of this norms in Bulgaria. Workplaces with unjustified and
parameter did not exceed the limit values (30...75) %  inadmissible risk were determined for which compul-
during the warm period. It reached around 93 % in the  sory health protective measures would have to be ap-
white cheese production department after cheese pan  plied. Results obtained for the production halls of me-
steaming and in the thermoplastification section of the  dium enterprises can be used for such small enterpris-
yellow cheese production department. However, these es. A simple and flexible method was presented for
processes in cheese manufacture are very short and the  assessing the risk for workers in the food industry,
work organization in the enterprises studied requires  dairy processing in particular, which can be applied by
workers to take a break after these operations. The risk  small and medium enterprises. This method can be
assessment showed that in terms of microclimate in the  used as an alternative to help firms carry out risk as-
enterprises studied, workers were at tolerable risk, sessment at work in conformity with employers’ legal
whereas in the pasteurization unit they were at justified  obligation under Bulgarian legislation, as well as en-
risk. Therefore, no additional health protection hance business management efficiency.

measures were required.
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NCCIEIOBAHUE MUT'PAIIUUA TAXKEJIBIX METAJIJIOB
IHPU DKCTPAKIIUN PACTUTEJIBHOI'O CBIPbA

P. ACCMOTPCHBI AKTYaJIbHBIC BOIIPOCHI 9KOJIOTHYECKON YHUCTOTHI HpOI/I?)BO JICTBO paCTI/ITe JIbHBIX 3KCTpaKTOB —
PACTUTENBHOTO CBHIPBSI, @ TAKOKEe BIMSHUE TSDKENBIX METAUIOB Ha opra- IIPHOPHUTETHOE HAIPABJIEHHe [ePePabOTKH AIIEBOTO
HM3M 4esoBeKa. MccnenoBaHo cozepskaHue TSDKENbIX METAIOB B STO-
J18X, KOPHSX M KOPHEBHILAX HEKOTOPBIX pacteruit. [lomyuennsie skenie- ~ PACTHTEIIBHOTO CBIPBA UL €r0 MCIOJIB30BaHMA B TCX-
PMMEHTAIIbHBIE JAHHBIE COMNOCTABIICHBI C HOPMATUBHOM IOKYMEHTaLLEH. HOJIOTUH TTHUIIEBBIX MPOAYKTOB O6H.Iel“0 " crienuaabHO-
Hpoaﬂanmnpo:saﬂ TIEpEXo TOKCUYHBIX JJIEMEHTOB BO BPEMs DKCTPAK- TO Ha3HaAYECHUI [1] HOCKOHBKY paCTeHI/Iﬂ OTHOCHT K
LI HPH ONTHMAJLHBIX YCTOBWAX SKCTPArHPOBAHI. OJHMM M3 HauboJyiee JAOCTYIHBIX MCTOYHHKOB OHOJIO-

KiioueBble cl10Ba: TsDKeIble METaIbl, TOKCHYHOCTH, JKC-

TPAKIIHS, PACTHTENBHOE CHIPBE. THYECKH aKTUBHBIX BEIIECTB, KOTOPhIE CITIOCOOHBI OKa-

The pressing questions of ecological cleanness of digister, and =~ 3bIBaTh Ha OPTaHM3M YCJIOBEKA 3alIMTHOC U 03J0pPOBH-
also inﬂqence of heavy metals, are c.onsidfzreq on the orggnism of  TenpHOE AeiicTBUE. BriaioueHue B peuentypy nponyk-
man. Mamtenance of heavy metals is 1nve§t1gat10nal m'berrles, roots  on PACTHTENBHOTO ChIPbS ¢ ONPENEICHHbIMH JIeuet-
and rhizomes of some plants. The experimental findings are con- .
fronted with a normative document. The transition of toxic elements HO—HpO(I)I/IJ'[aKTI/ILICCKI/IMI/I CBOMCTBaMH IIO3BOJIACT CHU-
is analysed during extraction at the optimum terms of extracting. JKaTh U JJaXKe TIOJTHOCTHIO M30eraTh BHECCHUS CHHTETH-

Keywords: heavy metals, toxicness, extraction, digister. YECKUX ITHIIEBBIX ,I[O6aBOK — Kpacﬂ’reﬂeﬁ’ apOMaTI/I3a-

TOpPOB, KOHCEPBAHTOB. DTO OCOOCHHO Ba)KHO TPH pa3-

paboTKe MPOIYKTOB CHENNAILHOTO Ha3HAUYEHHSI, B TOM
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qucie I JSTCKOro W JiedeOHoro nutanus [2]. OmqHa-
KO HCIIOJb30BaHNE MHOTHX IEHHBIX JUKOPACTYIIUX U
KyJIbTHBUPYEMBIX MCTOYHUKOB OMOJOTMYECKH aKTHB-
HBIX BEIIECTB MOXET OBITh 3aTPyIHEHO WIIN OTpaHUIe-
HO BCJIEJICTBHE HX CHOCOOHOCTH HAKAIUTUBATh TOKCHY-
HBIE METAJUTBl B MECTaX MX E€CTECTBEHHOTO TIPOM3pa-
CTaHUS WIN BeIpaniuBaHus [3].

Ilo MHEHMIO MHOTUX Y4YE€HBIX, IMEHHO PAaCTEHUS
ABJISIIOTCSI OCHOBHBIM 3BEHOM 3KOJIOTMYECKON IET0Y-
KH, CBSI3BIBAIOINICH Bce 00BEKTHI OMochepsl. [Tormormie-
HHE DPACTEHHSMH pa3lIMdHOTO pOJa TOKCHYHBIX 3JIe-
MEHTOB, B TOM YHUCIIE TSDKENBIX METAJUIOB — HanboJee
ormacHO. YmoTpeOlieHue pacTeHHuid, COOpaHHBIX Ha 3a-
TPSA3HEHHBIX TEPPUTOPHSIX, MOXET YIPOXKATh 3JI0pPO-
BBIO HACEJICHWS, HETaTUBHO BIMSA Ha pabOTy BHYT-
PEHHUX OPTaHOB M (PMU3HUOJIOTHYECKHUE MPOIECCHI, TPO-
TeKarolye B HUX. M3 pacTUTENBHOIO ChIPbS TSKEINbIE
MeTaJUIbl TEepexXoIsiT B MHILY, a 3aTeM IOCTYHaroT B
opranusM yenoBeka [4]. [ToaTomy uccnenoBanue dKo-
JIOTUYECKON YHCTOTHI PACTUTCIIBHOTO ChIPbS MU OKC-
TPaKTOB Ha UX OCHOBE SIBJISCTCS aKTyaJbHbIM.

Tspkénple METaluIbl — PTYTh, CBUHEL, IIMHK U Jp. C
0OJIBIIION aTOMapHOH Maccoii, aHTPOIIOTEHHOE PacCenBa-
HHE KOTOPBIX UIMEET MECTO B IIPUPOIHOH Cpefie, CIIOCOOHO
TIPUBOMIUTH K OTPABICHUIO KUBOTO. MHOTOYHCICHHBIMH
SKCTIEPIMEHTAMH TIOKa3aHO, YTO B IPOIIECCE MPUTOTOBIIC-
HHS OTBAPOB WM HACTOSB B BOJHBIN PacTBOP, MOXKET ITe-
PEXOIUTH B HEKOTOPBIX ciydasx oT 50 1o 90% TspxenbIx
METaJUIOB, MMEOIIUXCSI B UCXOAHOM DPACTHTEILHOM ChI-
pre. Takoil 0TBap MOKET MPEACTABIATH PEAILHYIO YTPO3Y
TMIpoLIeCcCy YKU3HENeATeTbHOCTH OpraHu3ma uenoseka [3].
IMoaToMy 11eTBIO TAHHOM PAOOTHI SIBJISCTCS UCCIICIOBAHUE
riepexo/ia TSHKEJBIX METAJUIOB B BOJY NPH ONTHMAIIBHBIX
YCIIOBHSIX SKCTPAKIIUH.

OrMeTnM, 4YTO HAaKOIUIEHHE DPTYTH B OpraHH3Me
TIPUBOJIAT K TIOBPEKICHIIO HEPBHBIX KICTOK. Y YeIOBEKa
TIPOSIBILIFOTCS TAKWE CHUMITTOMBI KaK pe3Kas CMeHa Ha-
cTpoeHws (0T KpaifHel CTerneHr BO30YKISHUSI IO TIOTHOM
amatuM), IpoKb B pykax. KaHIleporeHHble MeETalIbl:
MBIIBSK ¥ KaJMAA — MOTYT JIECSTUICTHAMH HaKarlIi-
BaThCsl B OpPraHM3Me M B KOHEYHOM WTOre IPHBECTH K
BO3ZHUKHOBEHHIO OHKOJIOTHYECKUX 3a00JIeBaHHH.

Campblif pacripocTpaHEHHBIN B BO3/yXe, IOYBE U
MUIIEBBIX TPOIYKTAaX CBHUHEI, HAKAIUTHBAsACh B Opra-
HHU3ME 4YEeJIOBEKa, CIIOCOOCH CITY>KHTh KaTalH3aTopOM
pasButus paka. Cam OH OHKOJIOTHIO HE BBI3BIBAET, 3aTO
BO CTO KpaT YCHJIMBAET ACHCTBHE KaHIIEPOTCHHBIX CO-
eauHeHnd. HakomyieHue cBHHILIa B OpraHu3Me KpaiiHe
HETaTUBHO BIUSAIOT Ha NETCKYI0 HEPBHYIO CHCTEMY:
peOEHOK CTAaHOBUTCS arpeCCHBHBIM, HEYNPaBISIEMbIM,
OBICTPO YTOMJISIETCS U OTCTAéT B MHTEIUICKTYaJbHOM
pa3ButHu [3].

Bo Bpewmst BeIOOpa pacTeHNi PyKOBOJCTBOBAINCH
MX JIOCTYHHOCTBIO W pacnpocTpaHeHueM. st mpuro-
TOBJICHUSI DKCTPAKTOB MCIOJNB30BAIM IUIOABI PSIOMHBI
YEPHOIIOAHOH, IIUITOBHUKA W KITIOKBBI, KOPHH HMOM-
PSL ¥ COTIOIKH.

[T1oap! MUIIOBHYKA, KIFOKBEI U PSOWHBI YEepPHO-
TUTOTHOW COAepKaT IMUPOKUH CHEKTp OMOIOTHIECKH
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AKTUBHBIX BELIECTB, O3BOJISIIOLIUX UCIONB30BaTh UX B
Ka4eCTBE BHTAMHUHHOTO, OOIIEYKPEIUISIONIETro, POTH-
BOBOCHAJINTENBLHOIO CPEACTBA.

CamnoHMHBI COJOAKH Pa3IpakaloT —CIHM3HCTHIC
000JI09KH, YCUIHNBasi CEKPELHIO JKEJIE3UCTOrO armapa-
Ta, B CBSI3U, C YEM COJIOJKA BXOIUT B COCTAaB OTXAapKH-
BAaIOIIUX, CTAOUTENHHBIX U MOYETOHHBIX CPENCTB [5].

Kopenr umbupsi — xopoiee TOHU3HPYIOIIEE
CPEACTBO, YKPEIUIeT UMMYHHTET, YCIIOKaUBAaET HEPB-
HYI0 CHCTEMY, IIOBBIIIAET OCTPOTY YMa U 3pEHHs,
ylydlIaeT NaMaTh U KOHIIGHTPALUI0 BHUMaHU [S].

OmnpeneneHue coAep)kaHUsl CBUHIIA, KaaMUs, Me-
I ¥ IIMHKA TPOBOJMIIN B 30JI€ MCXOJHOTO CHIPHS U B
MX DKCTPaKTax aTOMHO-a0COpOLMOHHBIM METOJIOM Ha
cnekrpopotomerpe Semy C-115M 1 (Ykpauna);
PTYTh — METOZIOM XOJIOJHOTO Iapa C IMOMOIIBIO CIEK-
tpodoromerpa I'PI" -107 KopTdak; MBIIBIK € TIOMO-
IIBI0 aTOMHO — a0COPOIIMOHHOTO CIEKTPOPOTOMETpa C
TEPMHUYECKOI aToMH3anuen Varian Spectr AA
240 Z (ABcTpanusi) 1O METOAWKE, W3JIOKEHHOW B
I'OCT 26929-86 Cripb€ 1 npoayKThl NUIIEBBIE. MeTo-
JIbI OTIpEJIENIEHUS] TOKCHUHBIX IEMEHTOB [6].

OKCTPaKIHMIO TUIO0B PSIOMHBI YEPHOIUIOTHOM, K-
TIOBHHKA, KITFOKBBI, KOPHEH UMOMPS M COJIOAKH ITPOBOAM-
T HacTamBaHHEM B Boze mpu Temmeparype 90 + 3 °C,
MPOJIOJDKUTENEHOCTD SKCTPAKIMK — 2,5 4, THAPOMOIYIIb
1:15, pazmep M3MENBYEHHOTO CHIPBS 1-2 MM.

Tak Kak Ha TEPPUTOPUHM YKpauHbl OTCYTCTBYET
o0masi ctaTbs MO JOMYCTUMOHN KOHIIGHTPAIUU TSXKe-
JIBIX METAJUIOB B JIEKAPCTBEHHOM PacTUTEIHLHOM ChI-
pbe, Mbl Opanu 3a OCHOBY MEIMKO-OHOIOTrHYecKHe
TpeOOBaHUSI W CaHUTApPHbIE HOPMBI KauecTBa IPOJO-
BOJIECTBEHHOT'O CBHIPbSI U MUIIEBBIX MPOAYKTOB, YTBEP-
*kn€HHbIX MO3 Yipaunsl [7].

Iopor nomycrumoit xonnentpamuu (ITAK) T4-
JKEIIBIX METAJUIOB Ul MPOIOBOJIBCTBEHHOTO CHIPbSI U
9KCTPAKTOB MPEZCTaBICHBI B Ta0. 1.

Tabauna 1
IJIK Tsizke1bIX METAJLI0B B IIPOJOBOJIBLCTBEHHOM ChIpPbe

HaumMenoBaHue CBIpHS
DileMeHT Sro: Hacrou Jpyrue mpo-
JTYKTBI
Hg, mr/kr 0,02 0,005 0,02
Pb, Mr/xr 0,4 0,3 1,0
Cu, MI/kr 5,0 3,0 25,0
Zn, Mr/kr 10,0 10,0 50,0
Cd, MK/kr 0,03 0,03 0,05
As, MK/KT 0,02 0,1 1,0
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HaxorureHne TSDKENBIX METaJUIOB B PAaCTCHHAX —
HEeXeJlaTeNbHbIN MpOILeCC, TaK KaK B IUIIEBOM Ipo-
MBIIIJIEHHOCTH MIPUMEHSETCSI 3HAUNTEIBHOE KOJINIECT-
BO TpaB, STOA M JAp. HCHONB3YyEMBIX Al TpHEMa
BHYTpb. B Cilydae 3HaUUTENIBHOIO COJEpPKAaHUS KakKo-
Tro-TO TSAXKEJIOro ME€Tajla B TOM WJIHM MHOM paCTCHHU, B
npolecce MPUTrOTOBICHUS HACTOs OOJbIIas 4acTh €ro
MOXET MEPEXOJUTh B BOAHYIO a3y M TEM CaMbIM I10-
Na/aTh U OTPABJISATh OPTaHU3M YEJIOBEKA.

s mosrydeHns: 0ObEKTHBHBIX JIAHHBIX O Ka4ecT-
BE CHIPBS TI0 TIOKa3aTeNsiM 0€30MacHOCTH M BO3MOXKHO-
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CTH HCIIONIb30BAaHMS JAHHOTO CHIPhSI B IPOM3BOJICTBE Ta6auna 3
9KCTPAKTOB, HAMM MCCIICAOBAHO COJACPKAHUE TOKCHY- Cozepikanue TsKeJIBIX METALIOB B IKCTPAKTAX
HBIX 3JIEMEHTOB B PAaCTHTEIBLHOM ChIphbe. /laHHBIE HC- 13 PacTUTEALHOTO ChIPbH
CJIeIOBaHUI TIPEICTaBICHBI B TA0M. 2. Hg, | Pb, | Cu, | Zn, | Cd, As,
Tabanma 2 Haspanue MI/KT | MI/KT | MI/KT | MI/KT | MK/KT MK/I_<3F.1
Conepma}me THIKEJIBIX METAJIJI0B 0
B PaCTUTEJIBHOM ChbIpb€ BKCTpaKT
As mmmmnoBHuKa  |0,0026(0,2235(0,1481(1,2789(0,0017| 0,0030
Ha3zBanwme Hg, | Pb, Cu, | Zn, | Cd, MK/K’F' JxeTpaKT
MI/KT | MI/KT | MI/KT | MI/KT | MK/KT 107 PSIGHHEI Yep-
T — HOIUIOHOH 0,0035(0,2020(0,1151|1,7244/0,0110( 0,0000
PGuna uep- 0,0036(0,565210,2113(2,1511{0,0056|0,0122 DKCTpaKT
HorLToHAs 0,0042{0,3936(0,7305|2,1345(0,0330/0,0000 KITFOKBBI 0,0024(0,0739|0,2014/1,1330(0,0092| 0,0010
Kroksa 0,003910,1770]0,4243(1,7780(0,0105]|0,0038 DKCTpakT
Conoxa 0,002710,6830(0,2778(2,4861|0,0011|0,0226 KOPHS COJIOJI-
VniGmps 0,0034{0,2826]0,2515(3,0152(0,0130|0,0000 KA 0,0026(0,2497|0,9376|0,4024/0,0009| 0,0084
DKCTpakT
kopHs umoOmpst |0,0029(0,2192(0,1896(0,7384(0,0016] 0,0000

PesynbTaThl MCCIEIOBaHUN CBHICTENBCTBYIOT O
TOM, YTO COJEPXaHHE CBUHIA B IUIO/AX IIUIIOBHHUKA AHaIN3 JAHHBIX CBUIETENBCTBYET O TOM, YTO
npesbimaet I1IJIK wa 41 %, coxepxanue KaaMust B [[JK 5KCTPaKTOB HA OCHOBE PACTHUTEIHHOTO CHIPHS
wIonax psOuHbl YepHOIOAHON npesbimaer [JIK nHa HaxoJsTCS B JAOMYyCTHMMbIX Npuaenax. KomuuecTBo
48 %, a kmokBel — Ha 24 %. To ecTh NaHHEIC MPOIAYK-  TspKeIbIX METAIUIOB, KOTOPOE MEpellio B JKCTPAKT,
ol npeBbimaioT IIJIK o comepxanuio TSOKEIBIX ME-  cocraBmio or 15 10 96 Y%. Tak, MaKCHMAIbHBIT nepe-
TaJUIOB 1 HE MOTYT OBITh MCIIOJIB30BAHbI KAK UILCBOH  xox 3aukcupoBan y pryTH (o 60 % 10 96 %), a Mu-
NPOJYKT, B CBA3H C BO3MOKHOCTBIO OTPABIICHHUS OPra-  gyManbHBI EpPeXol — y MbIbska (0T 24 10 37 %).
HU3MA TOKCHYHBIMH SJICMCHTAMH. 3HAYCHHS COACPXKA-  3aBUCHMOCTh NEpEeX0fa TAKENBIX METAIOB OT BHIA
HUsl TSKENIBIX METAJIIOB B KOPHSX CONOJKH W HMOUpe pacteHus He HaOmonaercsa. PacmonoxkeHue mMeTanios
HAaXOIATCA B JIONYCTHMBIX TpaHMIAX. JlaHHBIC NMPO- g pgny Mo CTemeHH yOBIBAHMS BO BCEX HCCIELYEMBIX
AyKThI SBIISFOTCS OC30MACHBIMH C TOYKH 3PCHHs TOK-  pacrenmsix — Zn>Pb, Cu>Hg> Cd> As. Oxnnaxo
CHYHOCTH M MOTYT OBITh HMCIIONB30BAHBI B MOCIHCAYIO-  japHple Pe3y/bTATOB CBHACTEIBCTBYIOT O TOM, HTO
MUX UCCICNOBAHNAX. noBbimieHust [IJIK TspKenpix MEeTamioB UCXOJHOTO Chl-

Bo Bpems SKCTpakiMu pacTHTENBHOTO CHIPbS  pps MOKET HPMBECTH K 3arpA3HEHHIO SKCTPAKTOB HA
NPOHCXO/NT BEIMBIBAHHME PA3IUIHBIX BEIIECTB U3 Pas-  px ocHose. IlosToMy HeoGxomumo ycranosuts I1JIK
PYICHHBIX KJICTOK M BO3MOXCH ICPEXOA TOKEIBIX  TqxenpIX METaUIOB UL CBHIPHS, HCIIONBE30BAHHOTO B
METAIIOB B SKCTPAKT. OJHAKO MPOMCXOJMT YAaCTHY-  [puroTOBICHMH SKCTPAKTOB M3 PACTHTEIBHOTO CHIPHS
HBI TIEPEXOJ DJICMEHTOB, YTO MOXKET 00€30macHTh  yypreas I1JIK HacToEB.

HACTOM, MpuUroToBieHHbIM U3 cbipbs ITIJIK xoToporo AHanmu3upys MONydeHHBIE TaHHbIE, MOXHO CJie-
TPEBBIIACT HOPMY. MICX0/Isl U3 9TOrO, MPUIOTOBICHAE  jaTh BBIBOJ, YTO HCCIEIOBAHHBIC SKCTPAKTHI PACTH-
HAaCTOCB IPOBOJMIIA M3 BCEX BHJIOB ChIPbS. JIaHHBIC  1epHOrO CHIPhS HA MPUMEPE IUIOAOB M KOPHEH IMKO-
HICCIICIOBAHHIA IIPE/ICTABIICHEI B TAOI. 3. pacTymiuX ¥ KyJbTUBUPOBAHHBIX PAcCTEHUIl ABISAIOTCA

0e30MacHbBIMHU ISl yIOTPEOJICHNUSI B THUILY C TOYKH

3pEHNA TOKCUIHOCTH.
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