YOK: 351.773.1:613.2:637.058
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'"KYPUNOB M.B., "HA3APOBA J1.11l., "2BAKNUPOB A.b.
'OBYH «Ydpumckmit HAWN meguumHbl TpyAa v 3KON0rMN
yenoBeka». 450106, r. Yoa, yn. (renana KyBbikuHa, 94.
20rb0Y BO «bavwuknpckuii rocyaapcTBeHHbli MeANLMHCKNIA
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NeHuna, 3.

OueHKa pucka 340poBbHo
npu ynotpebdnennu
MULLEBbIX NPOAYKTOB,
cofiepaLLux
KOHCePBAHTbI

Pestome. AKTyanbHOCTb Npob6nembl. B Hacmosiujee epe-
M5 8 npoussodcmee NuWEesbIX NPOOYKMO8 WUPOKO UCMOb3Y-
tom nuwesble 0obaeku, 8 mom yucrie KoHcepsaHmMbl. OOHOU
U3 a2nasHbIX Mep 3awumel Yesioeeka om HebnazonpusmHo2o
8030elicmeusi KOHCEPB8aHMOB8 A8MSieMcs peariaMeHmupo8aHuUe
u cucmemamuyeckul MOHUMOPUH2 3a UX co0epxxaHueM 8 rpo-
0080/1bCMBEHHOM ChIpbe, MUULESbIX MPodyKmax.

Uenb pabotbl. OueHumb codepxxaHue KOHCepeaHmos 8
omOerbHbIX epynnax nuueebix npodyKkmoes U pucK passumusi
8pedHbIX achghekmos 01151 300P0B8bSI HACEeHUs Mpu nocmyrise-
Huu ¢ nuwel Haubornee rnPUMeHsieMbIX KOHCepeaHmMos - copbu-
Hoeol (E 200) u 6eH3ouHOU (E 210) kucrom.

MaTepuan v metoabl. KosiuyecmeeHHoe codepxaHue KOH-
cepsaHmos orpedeneHo 8 177 obpa3yax omoesnbHbIX epyrni
nuwesbix fMpodykmos ¢ MOMOWbK CUCMEeMb! KarusisipHOo20
anekmpogopesa «Kanenb-105M». Pacyembl u aHanu3 pucka
npu eo3delicmauu 6eH30UHOU Kucriomsl, codepxxauelics 8 nu-
wesbix npodykmax rnposedeHbl 8 coomeemcmeuu ¢ obwumu
npuHyuUnamu Memodosi02uu OUeHKU pucka.

PesynkTaTthl U 06cyxaeHune. B cokosol u KUCIOMOIOYHOU
npodyKyuu, 8bisieNIeHbl He3Ha4YUMerbHbIe KOHUeHmpauuu cop-
buHoeol u 6eH3olHoU kucriom (om 0,9 me/ke 0o 39 me/ke), oby-
Cr108/1€HHbIE UX MPUPOOHBIM MPOUCXOXOEHUEeM. YCmaHOo8/eHo,
4Ymo omHocumersibHasi ornacHocmb 071 300p08bs OemCcKo20
HaceneHusi Moxem bbimb cesizaHa ¢ codepxaHuem 6eH30UHoU
Kucromsl 8 nuwesbix npodykmax kamezopuu « Caxap U KOHOU-
mepckue uadenusi», «MonoKo u MOMoYHbIe MPOOYKMbI».

BbiBoabl. BbinnonHeHHbIe uccriedosaHusi noodyepkKusarom
akmyarnbHOCMb Po8edeHUs MOHUMOpPUHaa COOepXaHUsI KOH-
cepsaHmMo8 8 rnuuiesoll MNpodyKyuu, peanusyemol HaceneHuro,
U mMoeym 6bimb ucronb308aHsl 0511 onMuMU3ayuUu 04epPedHo-
CMuU KOHMPOIsi pasfuyHbIX 8ud08 nuuiesbix rMpodykmos npu
rposedeHUU caHUMapHo-2U2UEHUYECKO20 Had3opa.

KnioueBble crioBa: KoHcepsaHmMbl, nuuesbie npodyKmebl,
ornacHocmb 01151 300p06bsi Yerioseka.
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Health Risk Assessment
for Consuming

Foods Containing
Preservatives

Abstract. Background. Currently, food additives, including
preservatives, are widely used in food production. One of the
main measures to protect humans from the adverse effects of
preservatives is regulation and systematic monitoring of their
content in food raw materials, food products.

Aim. To assess the content of preservatives in certain groups
of food products and the risk of developing harmful effects on
public health when the most commonly used preservatives -
sorbic (E 200) and benzoic (E 210) acids are ingested with food.

Material and methods. The quantitative content of preser-
vatives was determined in 177 samples of certain groups of
food products using a capillary electrophoresis system "Kapel-
105M".

Results and discussion. In juice and fermented milk prod-
ucts, insignificant concentrations of sorbic and benzoic acids
(from 0.9 ppm to 39 ppm) are revealed, which is due to their
natural origin. It has been established that the relative danger
to the health of the child population may be associated with the
content of benzoic acid in food products of the category "Sugar
and confectionery”, "Milk and dairy products”.

Conclusion. The performed studies emphasize the rel-
evance of monitoring the content of preservatives in food prod-
ucts sold to the population, and can be used to optimize the
sequence of control of various types of food products during
sanitary and hygienic supervision.

Key words: preservatives, food products, danger to human
health.
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AKTyanbHOCTb npobnembl. B co-
BPEMEHHOM MUpE KU3HenesATeNb-
HOCTb Ye/sl0BEKa HEBO3MOXKHO npes-
CcTaBuTb 6e3 passBuToOl nNULEBOM
NPOMbILLUNEHHOCTH, @ COBEPLLEHCTBO-
BaHME HOBbIX TEXHOMOIMMI MPOU3-
BOACTBA MULLEBLIX MPOAYKTOB - He3
LUIMPOKOFO NPUMEHEHUSA MULLEBBIX A0-
6asok (M), He MmerLWnX NULLEBON
LEHHOCTU, HO NPUAAIOLLMX MULLEBLIM
NpoAyKTaM 3aJaHHble NoTpebuTenb-
CKMEe CBOWCTBA, OpraHosenTuyeckue
KayecTBa M y/aydwatolme TexHOso-
TMYHOCTb MPOU3BOACTBEHHBIX NPO-
yeccos [11].

OCHOBHbIMM  JOKYMEHTaMM, pe-
rNaMeHTUPYIOLLMMM npumeHeHue
MO » KOHTPOAbL 3a WX peanusaum-
en, asnatoTcA: TexHUYecKuin perna-
meHT TamorkeHHoro cotoza (TP TC)
029/2012 [12], caHuTapHO-3MMAae-
MWOJIOTMYECKME MpaBuaa U HOPMbI
(CannwuH) 2.3.2.1078-01 [9], CanMuH
2.3.2.1293-03 [10], depepanbHbliit
3aKoH oT 30.03.1999 No 52-®3 [13],
depepanbHbit 3akoH ot 02.01.2000
Ne 29-®3 [14], noctaHoBneHue [pa-
BUTeNnbCTBa Poccuiickont deaepaunm
oT 24.07.2000 Ne 554 [7]. Cnucok N4,
paspelueHHbIX B Poccuun, ytBepKaa-
eT MUHUCTEPCTBO 34paBOOXPaHEHMUA
Poccuiickoit depepauum, a rocyaap-
CTBEHHbIA KOHTPO/Ab WX KayectBa W
6e30NacHOCTb MPUMEHEHWA OCYLLECT-
Bnaet ®epepanbHan cnyxba no Haa-
30py B chepe 3almMTbl Npas NoTpebu-
Tenen u bnarononyymns Yenoseka.

Mpv Npor3BOACTBE NULLEBLIX MPO-
OYKTOB ucnonb3yetca okono 500
pasnunyHbix Bupos M4, [15], B T.M.
367 co 3Hakom «E» (EBponeiickas),
KoTopble cornacHo cucteme «Codex
Alimentarius» [16] knaccuduumpy-
t0TCA Ha 8 rpynn MO MX HAa3HAYEeHUIo
oT E 100 go E 1000. MNpu stom 6onee
ABYXCOT M3 HUX ABNAOTCA Hernocpea-
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CTBEHHbIMW YYaCTHUKAMMN OBMEHHbIX
npoueccos, cybcTpaTamMn U peryns-
Topamu MeTabosnM3ma, a ocTajibHble
BbIBOAATCA W3 oOpraHvMama mnocne
OKUC/IeHUS, BOCCTAHOB/IEHUS, TMAPO-
Nn3a 1 KoHbloraumm [1]. OgHako, Kak
cnefyeT M3 aHanUTUM4YecKoro obsopa
N METOANYECKMX pekomeHaaumn [5,
6], roe paccmoTpeHbl npobiembl Npu-
MEHEeHMA MuLLEBbIX 406aBOK B CBA3U
CO 300pOBbEM YenoBeKa, MHorue
M3 HUX obnagatoT cneunduUyecku-
MW CBOMCTBAaMW - ajlZIeEPreHHbIMMU,
KaHUEPOreHHbIMMU U  Bblpa*KEHHOM
TPOMHOCTbIO K Psily OPraHOB U CU-
CTeM, KOTOpble MOTYT MPOSIBUTLCA B
Cly4anx MNpeBbllEeHUA MaKCUMaabHO
[0oNycTUMbIX ypoBHel (MAY) coaep-
auua [ B nuWeBon npoayKuum
N YpesmepHom ynoTpebneHun npo-
AYKTOB, cogeprkawmx MM ¢ ogHOHa-
npaBJeHHbIMU CBOWCTBAMU. B cBA3M
C 3TUM, M1aBHbIM TpeboBaHMEM K UC-
nosb3osaHuto N[ sBndetca crporoe
cobnogeHne nNpousBoaUTENS MU TU-
rTMEHNYECKMX HOPMATUBOB MpUMeEHe-
HUA OAHHbIX BELLECTB, YTO NMO3BOAET
obecneyntb OTCYTCTBME MPOABAEHUSA
BPeAHOro BO34enCTBMA Ha OpraHM3m
B pesy/ibTaTe AAUTeNbHOro nocTynsie-
HMA UX C NULLEN.

OaHUM 13 BOCTpebOoBaHHbIX Knac-
cos [, cneuvanbHO BBOAUMbIX B
nUWEeBble NPOAYKTbI B Npouecce Mx
W3roTOBAEHUS ANs NpeaoTBpalleHms
MWKPOBMONOTMYECKOM NopuM U yBe-
NIMYEHUS CPOKA TOAHOCTM, ABAAOTCA
KOHCEepBaHTbI, M3 KOTOPbIX Hanbonee
Yyacto Mcnonb3yoTca copbuHosasa (E
200) n 6eH3oMHaa Kucnotbl (E 210)
M ux conun. B cooTtBetcTBumn ¢ Tpebo-
BaHMaMKM CaHlnH 2.3.2.1293-03, He
[0MNYCKaeTcsa UCMO/Ib30BaHMNE KOHCep-
BAHTOB MPW NPOU3BOACTBE MULLEBbIX
NpoAyKTOB MaccoBOro nortpebneHus:
MOJIOKa, C/IMBOYHOrO Macna, MyKW,

xneba (Kpome pacdacoBaHHOro U
YNaKoBaHHOTO ANA AJIUTENbHOMO Xpa-
HEeHUA), CBEXKEro MAca, a TaKXe npw
NPOW3BOACTBE NPOAYKTOB AueTuye-
CKOrO M AETCKOro MUTaHuA, MULLEBbIX
NpoAayKToB, 0603HaYaeMbIX KaK «Ha-
Typa/ibHble» UAN «cBexune». CaHu-
TapHbIMM HOPMaMMK NPeayCMOTPEHO
ncnonb3oBaHMe He bonee 2-x KOHcep-
BAHTOB B OA4HOM MPOAYKTE, a TaKXke
pernameHTUMPOBaHO COAEpKaHue Mu-
HUMaNbHOW KOHLUEHTpaumMm aobasku
ONA [OCTUMKEHMSA TEeXHOJ0rMYecKoro
apdekTa. TakKe CTOUT OTMETUTb, YTO
[ONYCTUMble YPOBHM KOHCEPBAHTOB B
NULLEBbLIX MPOAYKTaX paccynTaHbl A8
340pOBbIX B3POC/bIX At04er M npo-
TUBOMOKa3aHbl BHepemMeHHbIM, Kop-
MALWUM TPYAbIO KEHWMUHAM, OEeTAM,
dusmonornyecknme ocobeHHoOCTU Ko-
TOPbIX HE MO3BOAIT B NONHOW Mepe
3aLUMUTUTLCA AaXKe OT MasiblX KOHLEeH-
TPaUMA XMMUYECKUX BELLECTB.

3HaA MexaHM3M OencTBuA nuue-
BbIX 406aBOK, YacTOTy M YPOBHU WX
cofepyKaHuaA B MULLEBbLIX NPOAYKTAX,
CTPYKTYPY MUTAHMUSA, NULWEBON CTaTyC
HacefieHWs, MOXHO pa3pabaTbiBaTb
MYTU CHUSKEHUSA HArpy3KM XMMMUYECKM-
MW BeLLeCTBaMM Ha OpraHuMsm Yeso-
BEKa U MEPOMPUATUSA, HanpaB/eHHble
Ha ynpaB/ieHMe PUCKOM BO34eNCTBUA
KOHTaMMWHaHTOB Ha 3/10pOBbe Hacene-
HUA.

Lenb paboTtbl - OLEHUTb coaep-
YKaHWe KOHCEPBAHTOB B OTAE/NbHbIX
rpynnax nuweBblX NPOAYKTOB U PUCK
pa3BuTMA BpeaHbix 3ddeKToB AN
34,0POBbs Hace/seHus npu noctynse-
HUU C NULEN BeH30MHON U cOpObUHO-
BOW KMCNOT.

Matepuanbl n metoabl. Cogep-
KaHue copbuHoBOlM M 6eH30MHOM
Kucnot B 177 obpasuax 5 pasnnyHbix



rpynn nuLeBbIX MPOAYKTOB («dpyK-
Tbl U Aro4bl», «MOJSIOKO U MOJIOYHbIE
NPOAYKTbI», Macl0 pacTUTesibHoe
N APpyrve »upbl», «0BOWM U Baxye-
Bble», «Caxap W KOHAMTEepCKue W3-
Aenva») onpeaensnm c MNOMOLLbLO
CUCTEMbI KanUANAPHOTro 3nekTpodo-
pesa «Kanenb-105M» (IK «JTlomaKcy,
Poccua) B XMMMKO-aHanUTUYECKOM
otaene PEYH «Ydumckumin HUN mepgm-
UMHbI TPYZAQ M 9KONOTUM YesIOBEKAY,
aKKPeaMTOBAHHOTO B YCTAHOB/IEHHOM
nopsaake.

Mpn pacyete aIMMEHTapHOM 3Kc-
No3uLMK yYTEH CPELHEMHOTONETHUM
ob6bem noTpebneHns NuLLEBbIX NPOo-
OYKTOB M MeAMaHHOe coaeprkaHue
B HWX OEH30MHOW KMCNOTbl. XPOHMU-
YecKoe HeKaHLEeporeHHoe AelicTeue
6€eH30MHON KUCNOTbl Ha 340pOBbe
HaceneHus, copeprallenca B nuue-
BbIX MPOAYKTAX, OLEHMBANN COIMACHO
P 2.1.10.1920-04 «PykoBoactBo no
OLEeHKe pUCKa s 340p0OBbA Hacene-
HWA NPU BO3AEWCTBUM XMMUYECKUX
BELLECTB, 3arpAsHAOWMX OKpPYKato-
wyto cpeay» [8].

CtaTuctuyeckaa obpaboTka pe-
3y/NIbTAaTOB UCCNEA0BAHMA BbINOAHEHA
npv NMOMOLLM MPOTrPAaMMHOrO MakeTa
IBM Statistics 21.0 (IBM, CLUA). Hop-
Ma/IbHOCTb pacrnpeneseHns AaHHbIX
COLEP’KAHNWN KOHCEPBAHTOB B McC/e-
AYEeMbIX MULLEBbIX NPOAYKTaX OLEHM-
Baflacb C momoupto Kputepua Kon-
moropoBa-CmupHoBa. KpuTtuyeckoe
3HayeHMe YPOBHA 3HauymMmoctn (p)

Tabnuua Ne 1.
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npwu NpoBepKe CTaTUCTUYECKOW TMMo-
Te3bl NpuHUManoch 3a 0,05. Mockonb-
Ky BCe AaHHble XapaKTepu3oBaiucb
HerayccoBblM pacnpegeneHnem, me-
AMaHbl MCMONb30BaNCL B KayecTse
onucaTeNbHOM CTaTUCTUKN.

Pesynbtatbl U obcyxgeHue. Co-
TNAacHO CYLWECTBYIOWUM TUIMEHNYe-
CKMM HOpmaTmBam cogepkaHua ML
B MWLWEBOM NPOAYKUMM, YCTaHOB-
neHHbim TP TC 029/2012 [12], mak-
CMMaNibHbI  ypOoBEHb 6eH30MHOM
KUCNOTbI U eé conelt B pasHbIX BUAAX
NpoayKLUMmM coctasaatoT ot 150 mr/Kr
00 2000 mr/Kr, COpBUHOBOW KUCAOTbI
n eé conen - ot 200 go 5000 mr/Kr.
AHanu3 pesynbTaToB KO/AWUYECTBEH-
HOroO onpefeneHUa KOHCEPBAHTOB
nokasa/s, 4Tto copgeprkaHue copbu-
HOBOM KWUC/NOTbI B MCCNEAO0BAHHbIX
rpynnax npoayKTOB BapbupyeTca
oT 1,1 mr/kr go 1169,8 mr/kr, 6eH-
30MHON Kucnotbl - oT 0,9 mr/Kr
00 436,7 mr/kr (Tabnnua 1).

Mo MmegMaHHbIM 3HaYEeHUAM cpeam
nccnefoBaHHOW MPOAYKLMM, NpeBbl-
WEHWUW YCTAHOBNEHHbIX MaKCMMasb-
HbIX YpPOBHel He 3adMKCMPOBAHO,
Hanbosnblasa KOHLUEeHTpauusa copbu-
HOBOW KMC/OTbI BblABAEHA B MaliOHe-
3ax 0,43 MY (B eAnHNYHOM C/iyyae
0o 1,2 MA1Y), 6eH30MHOMN KUCOTbI - B
Kpemax ansa Toptos 0,29 MAY.

HecmoTpAa Ha 3anpeT Ucnosib3oBa-
HWA 3TUX KUCNOT MPU NPOU3BOACTBE
COKOBOW MpOAYyKUMKM, a beH30MHOM

KonuuecrseHHoe coaepraHue KoOHCepBaHTOB B NULLEBbIX NPOAYKTaX

CopbuHOBas K1cnoTa, Mr/Kr BeH30iMHasa KucnoTa, Mr/Kr
lpynna npogyKToB

Min-max | MegnaHa | MY | Min-max | MeguaHa | MY
®pyKTbI U Aroabl: 1,1-24,1 9,8 H/a | 0,9-13,2 3,6 H/A
COK, HeKTap (N=73)
Monoko n monou-
Hble NPOAYKTbI: 2,4-431,9 115,8 1000 2,7-39 21,3 H/A
TBOPOT, TBOPOXKHbIN
cbipok (N=24)
Macno pactutens- 4,2-
HOE W1 ApYrue XKupbl: 1169,8 425,1 1000 | 7,2-340,5 76,4 500
maioHes (N=30)
OBolwy 1 baxuesble: | 2,7-364,2 149,2 1000 | 5,4-241,7 33 1500
canat (N=25)
Caxap 1 KoHauTep- 14,4-
CKue nsgenua: kpem | 6,5-538,1 321,5 1000 436,7 294 1000
ana Toptos (N=25)

MpumeyvaHue: «H/0» - npumeHeHue He AonycKkaemcsa

KMCNOTbl B MOJIOYHOM NPOMbILLIIEHHO-
CTW, B OTAENbHbIX 0bpasuax (a6n10u-
HO-BUHOrpagHbli M A6/104HO-BULL-
HeBblA HEKTapbl, aHAHACOBbIN COK,
TBOPOT, CbIPOK TBOPOXHbIIM) BCE-TaKM
6b111 0O6HapyKeHbl He3HaYUTENbHble
YPOBHU YMNOMAHYTbIX KOHCEPBAHTOB
- ot 0,9 mr/kr go 39 mr/kr. CornacHo
IUTEPaTYPHbIM UCTOYHMKAM 3TO MO-
KeT BbITb 06yCN0BAEHO MPUPOAHbLIM
COfEpP!KaHNEeM OPraHUYECKUX KUCAOT
B MUCXOL4HOM Cbipbe MULLEBOM NPOAYK-
umm [11], B yacTtHocTM copbuHoBas
N 6eH30MHaA KMCNOTbl B CBA3AHHOM
BMAE COAEPIKATCA B KNIOKBE, BPYCHU-
Ke, 3eMNIAHUKE U YepHuKe [2]. ObHa-
pyKeHne 6eH30MHON KUCO0Tbl B TBO-
pore 1 TBOPOXKHbIX MPOAYKTAX TaKKe
MOXeT ObITb CBA3AHO KakK C eCTeCTBEH-
HbIM €e COoZep’KaHWeM B MOJIOKeE,
TaK M ocobeHHOCTAMKU meTabonmsma
MWKPOOPraHM3MOB B WCMOJIb3yeMbIX
3aKBacKax [3].

Mcxopga M3 copeprkaHuA  Bel-
30MHOM KMCNOTbl B MCCAEA0BAHHbIX
NUWEBbLIX MNPOAYKTaX C Y4eToM MX
cpefHeayweBoro noTtpebneHns no
AaHHbIM  TeppuTOpUanbLHOro opra-
Ha ®depepanbHol cny»Kbbl rocygap-
CTBEHHOW CTaTUCTUKKM No Pecnybanke
BawkopTocTaH (BawkKopTocTaHcTaTa),
COMMIAaCHO CTaHAApPTHbIM  dopmynam
[8] paccunTaHbl 3KCNOHEHLUMaNbHbIE
CpeAHEecyToUHble A03bl NOCTYNAeHUs
aTou N/, B opraHM3m B3pOC/bIX U Ae-
Tel, onpeaeneHbl HEKAHLLePOreHHble
PUCKWU ANA 300p0BbA 3TUX TPYMN Ha-
cenexuva (Tabauua 2).

BbINo/MIHEHHbIE PacyeTbl NOKa3anu,
4YTO HambonbluMi BKNaZ B cpeaHe-
CYyTOYHOE noCTynaeHne 6eH30MHOM
KMCNOTbl NepopasibHbIM MyTeEM B Op-
raHM3m B3POCNOr0 U AETCKOro Hace-
JIeHUs COOTBETCTBEHHO BHOCAT Cie-
Aytowme rpynnbl NPOAYKTOB: Kpem
ana Toptos (0,424 wn 1,980 mr/kr/
[eHb), TBOPOTr M TBOPOMKHbIE CbIPKU
(0,250 u 1,164 mr/kr/oeHb). Hau-
MEHbLUMI BKNAZ B CYMMapPHYH CyTOu-
HYIO [03Yy NMOCTYN/IeHUA KOHCepBaHTa
BHOCU/IM COKU WM HekTapbl (0,006 n
0,027 mr/kr/oeHs). Mpu aTom cneny-
€T y4YecTb, YTO BO3aelicTBMe BeH30M-
HOWM KUCNOTbl HA OPraHW3M YesoBeKa
CYMTaeTca AONYCTUMbIM, €C/M eé Ko-
apduumeHT onacHoct (HQ) B onpe-
AeNEHHON rpynne NpoayKTOB paBeH
nnn HuxKe 1, a ecam HQ npesblwaet 1,
TO pUCK 0Opa3oBaHMA Hexenatenb-
HbIX 3PeKToB 3HAYMTE/IbHO BO3-
pacTaeT. B Hawem cnyyae, gaxe C
YY4ETOM CYMMapHOro MoCTynaeHus
6eH30MHOM KMCNOTLI, coaepsKalleics
B CPEAHECYTOYHOM paLMOHe NUTAHUA
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Tabnuua Ne 2.

PacueTHble cpeiHeCyTOUHbIE A03bl U KO3PPULUEHTbI ONACHOCTU PA3BUTUA HEKaHLIe-
poreHHbIX 3¢pPeKToB NPU NepopasibHOM NOCTynieHun 6eH301MHOM KUCIOTbI B Opra-

HU3M Kuteneii Pecnyb6amku bawKkopTtoctaH

B3pocnbie Jetun
lpynna npoayKTos CpegHe- Koadppunuu- CpegHe- Koadppuuu-
CYTOYHblEe eHT CYTOYHblE €HT onacHo-
003bl, onacHocTu 003bl, ctn (HQ)
Mr/Kr/aeHb (HQ) Mr/Kr/aeHb
PpyKTbl U AroabI:
COK, HEKTap 0,006 0,001 0,027 0,007
Mosioko 1 monoy-
Hble NPOAYKTbI:
TBOPOT, TBOPOXKHbIV
CbIPOK 0,250 0,062 1,164 0,291
Macno pactutens-
HOEe W Apyrue Knpbl:
maioHes 0,046 0,011 0,214 0,053
OBouwy 1 baxyesble:
canat 0,098 0,025 0,458 0,114
Caxap v KoHauTep-
CKME U3LeNna: Kpem
LA TOPTOB 0,424 0,106 1,980 0,495
CymmapHas cpegHe- 0,823 3,842
CyTOYHasA fo3a
CyMMapHbI MHAEKC 0,206 0,961
onacHocTtu (HI)

B3POC/I0r0 M AETCKOro HaceneHus, Be-
POATHOCTb MPOABNEHUA KAKUX-1MBO
BpeAHbIX 3PPeKTOB O4YeHb Mana.

BeposATHas onacHOCTb CYMMapHOTo
cpepHecyTouyHoro notpebneHusa bew-
30MHOM KUCNOTbl Kpome Toro 6bina
cornocTaB/sieHa C AOMNyCTMMOM [030M
noctynneHns 6eH30MHOM KUCIOTbI
Ha YesoBeKa B CYTKW, PaBHOM 5 mr/Kr
Beca Tena, 4To nossossfeT 6esonacHo
ynotpebnats 350 mr 6eH30MHON KuC-
NOTbl B AeHb B3POC/IOMY YeNoBeKy
co cpeaHum Becom 70 Kr U cooTBeT-
CTBEHHO 75 mr getam Becom A0 15 Kr.
YcTaHoBNEHO, YTO noTpebneHne 6eH-
30MHOM KMUCNOTbI B COCTaBe Uccneso-
BaHHbIX FPYyNMn MULLEBbIX MPOAYKTOB
He NPeBbILAET AONYCTUMbIX YPOBHEM
n coctasnaet 0,24% un 1,1% oT makcu-
MasIbHOW CYTOYHOM [03bl ANA B3POC-
NIbIX U AeTel COOTBETCTBEHHO.

Pacuer KoaddpuumeHToB onacHo-
CTM MO OTAeNbHbIM noTpebnaembim
NpoAyKTaM MoKas3an, 4To Havbonb-
WMA BKMAZ4 B CYMMAPHYI BeEUYU-
Hy MHAeKca onacHocTu (HI) BHocAT
nuWeBble MPOAYKTbI, BXogAllMe B
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rpynnbl «Caxap U KOHAUTEpCKME U3-
nenva», «MonoKko n Mono4Hble npo-
OYKTbI». BenmunHa obuero HI ot no-
CTYN/IEHMA KOHCEpPBAHTOB W3 BCex
rpynn npoayktos coctasuna 0,206
ana s3pocnoro u 0,961 gna peTckoro
HaceneHua. Micxona U3 paccumMTaHHbIX
3HAYEHUI CYMMapHOro HeKaueporeH-
HOrO PUCKA, MOXHO KOHCTaTUPOBATD,
4YTO B3POC/IOE U OEeTCKOoe HaceneHue
Pecny6amnkn BalwKopTOCTaH MpaKTu-
YeCKU He MoABEpPXKEHO PUCKY pa3Bu-
TMA BpeaHbix 3¢ deKToB Npu ynotpe-
61eHUN nccnefo0BaHHbIX MPOAYKTOB B
[ONyCTUMBIX Npeaenax.

PaccunTath pucCKM nospexaeHuA
OTAENbHbIX OPraHoB W CUCTEM MpU
ynoTpebieHnmn NULEBbIX NPOAYKTOB,
coaepKalmx 6eH30MHYI0 KUCIOTY,
He NpeacTaBAAETCA BO3MOXKHbIM MO
NPUYMHE OTCYTCTBUA CBELEHWM O ee
OpraHoOTPOMHOCTM B ObULMANBHBIX
OOKymeHTax [4, 8].

3akntoueHue. KoHueHTpaumsa cop-
61MHOBOWN M BEH30MHOM KMCOT B pas-
JINYHBIX NULLEBbIX NPOAYKTaX He npe-
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BbILIAET rMrMeHNYeCcKMX HOPMaTUBOB,
3a MUcKatoveHnem obpasuos U3 rpyn-
nbl «Macno pactutenbHoe U gpyrue
UPbI», TAE BbIABNAEHO MNOBbIWEHHOE
cogeprkaHne copbuMHOBOM  KMUCO-
Tbl - 1,2 MAY. MNpn HegonycTMMoCTH
MCMO/Ib30BaHNA CcOpbMHOBOM U GeH-
30MHOM KUC/IOT B COKOBOW WU KMUC/O-
MOJIOYHOM NPOAYKLUMW, BblIBNIEHHbIE
HEe3HaYUTe/IbHbIe KOHLLEHTPALMK 3TUX
Bewects (ot 0,9 mr/kr Ao 39 mr/kr),
no BCeW BepOATHOCTM, 0BYCNOBAEHDI
MX €CTECTBEHHbIM MPOUCXOXKAEHMEM.

Pacuetr Ko3adpduULMeEHTOB onacHo-
CTM MpU aNMMEHTapHOM MocCTynie-
HUN BEH30MHOM KUCNOTbl, MO3BOAUN
BbIAEINTb MPUOPUTETHbIE MULLEBbIE
NPoAyKTbl, BHOCALWIME HAMBONbLINIA
BKNAA B GOpmMMpOBaHME HEKAHLLEpO-
reHHOro PWUCKa: Kpembl A1A TOpPTOB
HQ = 0,106 (B3pocsioe HaceneHue) u
0,495 (meTckoe HaceneHue), TBOpOr
M TBOPOMKHble cbipkM (HQ = 0,062 u
0,291 - pnAa B3pOoCAOro M AETCKOro
HacefeHWs COOTBETCTBEHHO). YcTa-
HOB/IEHO, YTO MpPU eXeaHEBHOM Mo-
cTynnieHnun 6eH30MHOM KUCAOTbl C
NCCNefOBaHHbIMU OTAENbHBIMM Fpyn-
namm NULLEBLIX MPOAYKTOB BepoAT-
HOCTb Pa3BUTUA Y YENOBEKA BPeaHbIX
abdeKToB XapakTepusyeTca Kak [o-
nyctuman (HI < 1). OgHako cneayet
OTMETUTb, YTO MPU CYMMAPHOM MOCTY-
NAeHUN KOHCEPBAHTOB M3 BCEX TPy
NpoAayKToB BennunHa Hl gnsa getent B
4,7 pa3a npesbllWaeT 3TOT NoKa3aTeNb
[AN1A B3pOC/IOrO HAaceNeHua 1 cooTBeT-
cTBeHHo paBHa 0,206 ans B3pocnoro u
0,961 pnAa geTckoro HaceneHua. Yum-
TbiBasi, UYTO KPUTUYECKOEe 3HayeHue
BenMumHbl HI ans petein onpepeneHo
C yueTom cpeaHeayLleBoro notpebne-
HWA NPOAYKTOB MUTAHUA, a peasibHoe
nx ynotpebneHme otaesbHbIMU AETb-
MW MOXKET ObITb 3HAYMUTENbHO BblLLE,
TO JIOTMYHO NPEeANoNOXKUTb O 3HAYU-
TENbHOM OMACHOCTU ANs OTAE/bHbIX
KaTeropuim OeTCKoro HaceneHus 6es-
MepHOro ynotpebneHua MULLEBbIX
NPOAYKTOB KaTeropuii «Caxap U KOH-
AnTepckue mnsgenva» n «Monoko u
MOJIOYHbIE MPOAYKTbI».

Takum obpasom, ogHOW U3 rNaB-
HbIX Mep 3aLLUTbl YeloBeKa OT Hebna-
TONPUATHOFO BO34EWCTBUA KOHCEp-
BAHTOB AB/AETCA WX TUIMEHUYECKOe
pernameHTMpoBaHME U cUcTeMaTuye-
CKMIA MOHUTOPUHT 33 COAEp’KaHWeM
B NPOAOBO/NLCTBEHHOM Cblpbe U NU-
LLEeBbIX MPOAYKTAX, a TaKXKe ymepeH-
Hoe ynoTpebseHne COOTBETCTBYHOLLMX
NPOAYKTOB, YTO 0COBEHHO BaXKHO A1
[OETCKOro HaceneHus.
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Health Risk Assessment for Consuming Foods
Containing Preservatives

Abstract. Background. Currently, food additives, including preservatives, are widely used in food production. One of the main
measures to protect humans from the adverse effects of preservatives is regulation and systematic monitoring of their content in
food raw materials, food products.

Aim. To assess the content of preservatives in certain groups of food products and the risk of developing harmful effects on
public health when the most commonly used preservatives - sorbic (E 200) and benzoic (E 210) acids are ingested with food.

Material and methods. The quantitative content of preservatives was determined in 177 samples of certain groups of food
products using a capillary electrophoresis system "Kapel-105M". Calculations and risk analysis for exposure to benzoic acid con-
tained in food were carried out in accordance with the general principles of risk assessment methodology.

Results and discussion. In juice and fermented milk products, insignificant concentrations of sorbic and benzoic acids (from
0.9 mg/ kg to 39 mg / kg) were revealed, due to their natural origin. It has been established that the relative danger to the health of
the child population may be associated with the content of benzoic acid in food products of the category "Sugar and confectionery”,
"Milk and dairy products". Conclusion. The performed studies emphasize the relevance of monitoring the content of preservatives
in food products sold to the population, and can be used to optimize the sequence of control of various types of food products

during sanitary and hygienic supervision.

Key words: preservatives, food products, danger to human health.
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Background. In the modern world,
human life cannot be imagined with-
out a developed food industry, and
the improvement of new food produc-
tion technologies-without the wide-
spread use of food additives (FA) that
do not have nutritional value, but give
food products the desired consumer
properties, organoleptic qualities and
improve the manufacturability of pro-
duction processes [11].

The main documents regulating the
application of FA and monitoring their
implementation are: Technical Regu-
lations of the Customs Union (TR CU)
029/2012 [12], sanitary and epide-
miological rules and regulations (San-
PiN) 2.3.2.1078-01 [9], sanitary and
epidemiological rules and regulations
SanPiN 2.3.2.1293-03 [10], Federal
law No. 52-FZ of 30.03.1999 [13], Fed-
eral law No. 29-FZ of 02.01.2000 [14],
decree of the Government of the Rus-
sian Federation No. 554 of 24.07.2000
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[7]. The list of FA permitted in Russia
is approved by the Ministry of Health
of Russian Federation, and state con-
trol of their quality and safety of use is
carried out by the Federal Service for
Surveillance on Consumer Rights Pro-
tection and Human Wellbeing.

In the production of food products,
about 500 different types of FA are
used [15], including 367 with the "E"
sign (European), which according to
the "Codex Alimentarius" system [16]
are classified into 8 groups according
to their purpose from E 100 to E 1000.
At the same time, more than two hun-
dred of them are direct participants
in metabolic processes, substrates
and regulators of metabolism, and
the rest are removed from the body
after oxidation, reduction, hydrolysis
and conjugation [1]. However, as fol-
lows from the analytical review and
methodological recommendations [5,
6], where the problems of using food

additives in connection with human
health are considered, many of them
have specific properties - allergenic,
carcinogenic and pronounced trop-
icity to a number of organs and sys-
tems, which can manifest themselves
in cases of exceeding the maximum
permissible levels (MPL) of FA content
in food products and excessive use of
products containing FA with unidirec-
tional properties. In this regard, the
main requirement for the use of FA
is strict compliance by manufacturers
with hygienic standards for the use of
these substances, which ensures that
there is no manifestation of harmful
effects on the body as a result of their
prolonged intake from food.

One of the most popular classes
of FA, specially introduced into food
products during their manufacture
to prevent microbiological spoilage
and increase shelf life, are preserva-
tives, of which the most commonly



used are sorbic (E 200) and benzoic
acids (E 210) and their salts. In accor-
dance with the requirements of San-
PiN 2.3.2.1293-03, it is not allowed to
use preservatives in the production
of mass-consumption food products:
milk, butter, flour, bread (except pack-
aged and Packed for long-term stor-
age), fresh meat, as well as in the
production of dietary and baby food
products, food products designated
as "natural" or "fresh". Sanitary stan-
dards provide for the use of no more
than 2 preservatives in one product,
and also regulate the content of the
minimum concentration of additives
to achieve a technological effect. It is
also worth noting that the permissible
levels of preservatives in food prod-
ucts are designed for healthy adults
and are contraindicated for pregnant
women, breast-feeding women, and
children whose physiological char-
acteristics do not allow them to fully
protect themselves even from small
concentrations of chemicals.

Knowing the mechanism of action
of food additives, the frequency and
levels of their content in food prod-
ucts, the structure of nutrition, the
nutritional status of the population, it
is possible to develop ways to reduce
the load of chemicals on the human
body and measures aimed at manag-

Table 1
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ing the risk of exposure to contami-
nants on public health.

The aim of the work is to assess
the content of preservatives in certain
groups of food products and the risk
of harmful effects on public health
when benzoic and sorbic acids are in-
gested.

Materials and methods. The con-
tent of sorbic and benzoic acids in 177
samples of 5 different food groups
("fruits and berries", "milk and dairy
products", vegetable oil and other
fats", "vegetables and melons", " sug-
ar and confectionery») determined
using the capillary electrophoresis
system "Kapel-105M "(GC" Lumex",
Russia) in the chemical and analyti-
cal department of the Ufa Research
Institute of Occupational Medicine
and Human Ecology, accredited in ac-
cordance with the established proce-
dure.

When calculating the alimentary
exposure, the average annual volume
of food consumption and the median
content of benzoic acid in them were
taken into account. The chronic non-
carcinogenic effect of benzoic acid on
public health contained in food was
assessed according to G 2.1.10.1920-
04 Guide. Human health risk assess-

Quantitative content of preservatives in food products

Sorbic acid, ppm Benzoic acid, ppm
Product group

Min-max Median MPL | Min-max | Median | MPL
Fruits and berries: 1,1-24,1 9,8 n/a 0,9-13,2 3,6 n/a
juice, nectar (N=73)
Milk and dairy
products: cottage 2,4-431,9 115,8 1000 2,7-39 21,3 n/a
cheese, cottage
cheese (N=24)
Vegetable oil
and other fats: 4,2-1169,8 425,1 1000 | 7,2-340,5 76,4 500
mayonnaise (N=30)
Vegetables and
melons: salad 2,7-364,2 149,2 1000 | 5,4-241,7 33 1500
(N=25)
Sugar and
confectionery: 6,5-538,1 321,5 1000 14,4~ 294 1000
cream for cakes 436,7
(N=25)

Note: «n/a» - use is not allowed

ment from environmental chemicals
[8].

Statistical processing of the re-
search results was performed using
the IBM Statistics 21.0 software pack-
age (IBM, USA). The normal distribu-
tion of data on the content of preser-
vatives in the studied food products
was assessed using the Kolmogorov-
Smirnov test. The critical value of the
significance level (p) when testing the
statistical hypothesis was taken as
0.05. Since all data were non-Gauss-
ian, medians were used as descriptive
statistics.

Results and discussion. According
to the existing hygienic standards for
the content of FA in food products, es-
tablished by TR CU 029/2012 [12], the
maximum level of benzoic acid and its
salts in different types of products is
from 150 ppm to 2000 ppm, sorbic
acid and its salts - from 200 to 5000
ppm. Analysis of the results of quanti-
tative determination of preservatives
showed that the content of sorbic acid
in the studied product groups varies
from 1.1 ppm to 1169.8 ppm, ben-
zoic acid-from 0.9 ppm to 436.7 ppm
(table 1).

According to the median values
among the studied products, no ex-
cess of the established maximum lev-
els was recorded, the highest concen-
tration of sorbic acid was detected in
mayonnaise 0.43 MPL (in a single case
up to 1.2 MPL), benzoic acid - in cake
creams 0.29 MPL.

Despite the ban on the use of these
acids in the production of juice prod-
ucts, and benzoic acid in the dairy
industry, some samples (apple-grape
and apple-cherry nectars, pineapple
juice, cottage cheese, curd cheese)
still showed insignificant levels of
these preservatives - from 0.9 ppm to
39 ppm. According to literature sourc-
es, this may be due to the natural con-
tent of organic acids in the feedstock
of food products [11], in particular,
sorbic and benzoic acids in bound
form are found in cranberries, straw-
berries and blueberries [2]. The detec-
tion of benzoic acid in cottage cheese
and curd products may also be related
to its natural content in milk, as well
as to the peculiarities of the metabo-
lism of microorganisms in the starter
cultures used [3].

Based on the content of benzoic
acid in the studied food products,
taking into account their average per
capita consumption according to the
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Calculated average daily doses and hazard quotient for the development of non-
carcinogenic effects in the oral intake of benzoic acid in the body of residents of the

Republic of Bashkortostan

Adults Children
Product group Average daily Hazard | Average daily | Hazard quo-
dose, ppm/day | quotient | dose, ppm/ tient (HQ)
(HQ) day
Fruits and berries: juice, 0,006 0,001 0,027 0,007
nectar
Milk and dairy
products: cottage 0,250 0,062 1,164 0,291
cheese, cottage cheese
Vegetable oil and other 0,046 0,011 0,214 0,053
fats: mayonnaise
Vegetables and melons: 0,098 0,025 0,458 0,114
salad
Sugar and
confectionery: cream 0,424 0,106 1,980 0,495
for cakes
Total average daily dose 0,823 3,842
Total hazard index (HI) 0,206 0,961

data of the Territorial Body of the
Federal State Statistics Service for the
Republic of Bashkortostan (Bashkor-
tostanstat), according to the standard
formulas [8], exponential average
daily doses of this FA in the body of
adults and children were calculated,
non-carcinogenic health risks of these
population groups (table 2).

The calculations showed that the
following groups of products make
the greatest contribution to the av-
erage daily intake of benzoic acid by
oral route in the body of adults and
children, respectively: cream for cakes
(0.424 and 1.980 ppm/day), cottage
cheese and curd curds (0.250 and
1.164 ppm/day). The lowest contribu-
tion to the total daily dose of preser-
vative intake was made by juices and
nectars (0.006 and 0.027 ppm/day).
It should be noted that the effect of
benzoic acid on the human body is
considered acceptable if its hazard
quotient (HQ) in a certain group of
products is equal to or lower than 1,
and if HQ exceeds 1, the risk of unde-
sirable effects increases significantly.
In our case, even taking into account
the total intake of benzoic acid con-
tained in the average daily diet of
adults and children, the probability of
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any harmful effects is very small.

The probable danger of the total
average daily consumption of benzoic
acid was also compared with the per-
missible dose of benzoic acid intake
per person per day, equal to 5 ppm
of body weight, which allows you to
safely consume 350 mg of benzoic
acid per day for an adult with an aver-
age weight of 70 kg and, accordingly,
75 mg for children weighing up to 15
kg. It was found that the consumption
of benzoic acid in the studied food
groups does not exceed the permis-
sible levels and is 0.24% and 1.1% of
the maximum daily dose for adults
and children, respectively.

The calculation of hazard coeffi-
cients for individual consumed prod-
ucts showed that the largest contribu-
tion to the total value of the hazard
index (HI) is made by food products
included in the groups "Sugar and
confectionery", "Milk and dairy prod-
ucts". The total HI from the intake of
preservatives from all product groups
was 0.206 for adults and 0.961 for
children. Based on the calculated val-
ues of the total non-carcinogenic risk,
it can be stated that the adult and
child population of the Republic of
Bashkortostan is practically not at risk

mxoxu I°(XXXI) aBryer 202I r.

of developing harmful effects when
using the studied products within ac-
ceptable limits.

It is not possible to calculate the
risks of damage to individual organs
and systems when eating foods con-
taining benzoic acid due to the lack of
information about its organotropy in
official documents [4, 8].

Conclusion. The concentration of
sorbic and benzoic acids in various
food products does not exceed hy-
gienic standards, with the exception
of samples from the group "vegetable
oil and other fats", where an increased
content of sorbic acid was found - 1.2
MPL. If the use of sorbic and benzo-
ic acids in juice and fermented milk
products is unacceptable, the de-
tected insignificant concentrations of
these substances (from 0.9 ppm to 39
ppm) are most likely due to their natu-
ral origin.

The calculation of hazard quotients
for alimentary intake of benzoic acid
allowed us to identify priority food
products that make the greatest con-
tribution to the formation of non - car-
cinogenic risk: cake creams HQ =0.106
(adult population) and 0.495 (chil-
dren's population), cottage cheese
and curd curds (HQ = 0.062 and 0.291
- for adults and children, respectively).
It was found that with daily intake of
benzoic acid with the studied individ-
ual groups of food products, the prob-
ability of developing harmful effects in
humans is characterized as acceptable
(HI < 1). However, it should be noted
that with the total intake of preserva-
tives from all product groups, the Hl
value for children is 4.7 times higher
than for the adult population and, re-
spectively, is 0.206 for the adult and
0.961 for the child population. Given
that the critical value of HI for children
determined taking into account the
per capita consumption of food prod-
ucts, and the actual use of individual
children may be significantly higher, it
is logical to assume significant risk to
certain categories of the child popula-
tion of the immense consumption of
food categories of "Sugar and confec-
tionery" and "Dairy products".

Thus, one of the main measures to
protect people from the adverse ef-
fects of preservatives is their hygienic
regulation and systematic monitoring
of the content in food raw materials
and food products, as well as moder-
ate consumption of these products,
which is especially important for the
child population.



References

1. Buldakov A.S. Food additive. Guide / Buldakov A.S. — Saint Petersburg: Ut,
1996. - 240 p.

2. GOST 34228-2017 Juice products. Determination of preservatives by high-
performance liquid chromatography. — Moscow: Standartinform, 2018.

3. Zhabanos N.K. Natural content of benzoic acid in dairy raw materials and
fermented milk products / Zhabanos N.K., Tikhonovetskaya V.S., Smolyak
T.M., et al. // Modern technologies of agricultural production. — Grodno:
GGAU, 2018. - P. 109-111.

4. Lazarev N.V. Harmful substances in industry. Handbook for chemists,
engineers, and doctors / Lazarev N.V., Levina E.N. — Leningrad: Chemistry,
1976.-592 p.

5. Maksimov G.G. / Food additives as a risk factor for exacerbation of chronic
diseases / Maksimov G.G., Aznabaeva Yu.G., Zapasnaya A.V. // Diary of the
Kazan medical school. — 2020. —v.3. — P. 31-42.

6. Maksimov G.G. Dietary supplements as a risk factor for exacerbation of
chronic diseases in individuals with increased individual sensitivity /Maksi-
mov G.G., Bakirov A.B. // Methodical recommendation. — Ufa, 2020. — 37 p.
7. Decree of The Government of the Russian Federation no. 554, 2000. On
approval of the Regulations on the state sanitary and epidemiological service
of the Russian Federation and the Regulations on state sanitary and epide-
miological regulation. — Access from the Internet.- legal system "Techexpert».
8.G 2.1.10.1920-04 Guide. Human health risk assessment from environmen-
tal chemicals. Resolution of the Chief state sanitary doctor of the Russian
Federation, 2004.

KJAVMHHYECKAA ¥ IJKCHEepPHMEeHTAAbHAA MeITHIMHA

9.

10.

11.

12.

13.

14.

15.

16.

9. SanPiN 2.3.2.1078-01 Hygienic requirements for the safety and nutritional
value of food products. Resolution of the Chief state sanitary doctor of the
Russian Federation, no. 36 // Russian newspaper, no. 106. — 2002.

10. SanPiN 2.3.2.1293-03 Hygienic requirements for the use of food addi-
tives. Resolution of the Chief state sanitary doctor of the Russian Federation,
no. 59 // Russian newspaper, no. 119/1. — 2003.

11. Sarafanova L.A. Food additives: Encyclopedia / Sarafanova L.A. — Saint
Petersburg: GIORD, 2004. — 808 p.

12. Technical Regulations of the Customs Union "Safety requirements of
food additives, flavorings and processing aids" no. TR CU 029/2012 [Elec-
tronic resource] // Eurasian economic Commission: [website]. [2013].
URL: http://www.eurasiancommission.org/ru/act/texnreg/deptexreg/tr/
Documents/P_58.pdf (Accessed 06.11.2020).

13. Federal law of the Russian Federation no. 52-FL of March 30, 1999. On
the sanitary and epidemiological welfare of the population. — Access from
the Internet.- legal system "Techexpert».

14. Federal law of the Russian Federation no. 29-FL of January 2, 2000. About
the quality and safety of food products. — Access from the Internet.- legal
system "Techexpert».

15. Shcherbinina V.Ya. When the supplement is not a joy [Electronic
resource] // Food additives Rostest-Moscow: [website]. URL: http://www.
rostest.ru/Dobavki%20ne%20v%20radost.php (Accessed 12.11.2020).

16. Food additives - Codex Alimentarius. — Rome: v.1A, Ed. 2, Section 5,
2000. - P. 97-257.




