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’KUPHOKHCJIOTHUI1 CKJIAJ IIOJOBUX TLI
MEYEPHIII JBOCIIOPOBOI (AGARICUS
BISPORUS (J. LANGE) PIL.)

Hapist Bypna !, Ipuna Kypagsean!, Inna Opienko 2,
Bixropis I'yuoa?

! Haujonaabuuii papmaneBTHuHUIi yHiBepcuTeT
2 BiHHMIbKHIA MeIUIHUIi yHiBepcuTeT im. M. L.
IMuporosa

Beryn

Ieuepunst qBOCTIOpPOBA, abo medepuirss camoBa (Agaricus
bisporus (J. Lange) Pil.) — rpub pomunu Ileuepuiesi
(Agaricaceae), 110 KyJIbTUBY€EThCS sIK iCTiBHMIA [1].

3a maHuMHM JTEpaTypu Neyepuls JBOCIIOpOBa
MicTHTh ~ O€Ta-TNIIOKaHH,  CTepHHH  (EeprocTepHH),
eproTioHein, Bitaminu rpynu B, D i C, deHonbHI crionyky,
30kpemMa (UIaBOHOIAM Ta (PCHOJIbHI KHCIOTH, XapyoBi
BOJIOKHA (XITHH), aMiHOKHCIIOTH, Y TOMY YHCJIi HE3aMiHHI,
JKUPHI KUCHOTH (JIIHOJIeBa, JIHOJICHOBA), TIPOTEIHM,
MiHepanbHi eneMeHTH (IIMHK, CENIeH, MarHii, Qepym,
Kauii, HATPiii, Kanbliii, Gpocdop, cynbdyp, manran) [2-5].
Ockinbkn wHeid rpud MMHPOKO BHKOPHUCTOBYETHCS Y
Xap4yyBaHHi, TO TPOBOIWINACS JOCTIIKCHHS BMICTy
NPOTETHIB, JKUPIB, MIHEPAJbHUX EJIEMEHTIB Y CBIKHX Ta
KOHCEpBOBaHMX 3pa3kax CHPOBUHHM 3 TOYKH 30py
HYTPHUIECBTHYHUX MiAX0iB [4].

Buenumu 3 Ilakucrany OyJio BCTaHOBJIEHO, IO
MOMDK BUSIBJIICHHX JKHPHHMX KHCJIOT y IUIOAOBHX TiJlax
HeYepHLli TBOCIIOPOBOI MepeBaXkala 3a BMICTOM JIHOJIEBa
kuciora (44,19 %), a B iHIIOMY BUJI ITEUEPHUII — HEUESPHILI
icriBuiit (Agaricus bitorquis (Quél.) Sacc.) mominyBana
oneiHoBa kucnora (40,13 %) [5].

3a JaHUMM TYpPEUbKHX BYCHHX, IO TaKOXK
JOOCII/DKYBAIM  JKUPHOKHUCIOTHUHA — CKJaa — Medepuii
JIBOCIIOPOBOT, Cepell YCiX MKHMPHUX KHUCIOT MepeBakala
ninoneBa kucnora (53,45 - 68,78 %). Cepexn iHmuX
KHCJIOT, SIKI TAKOX MaJid BarOMHi KiTbKICHUI BMICT 0YJI0
BUJIJICHO MaJbMITUHOBY, OJIETHOBY Ta CTEapHHOBY
KucinoTy [6]. BimomocTi 11010 JOMiHYBaHHS JIiHOJCBOI
KUCIIOTH  Cepell  JKMPHHUX  KHUCIIOT  3HAXOJHTh
MITBEP/KEHHSI 1 Y TpansiX iHIIHX HAYKOBIIB [7-8].

Crhin 3a3Ha4WTH, WO XIMIYHAH CKiIag TPHUOIB
MOJKe OyTH MIHIIUBUM i 3aJIe)KaTH BiJl yMOB BUPOIIYBaHHS.

[Neyepuiro ABOCHOPOBY TaKOXK IOCIIKYHOTh 5K
CHPOBHHY, 5IKa BOJIOJI€ BHUPAXCHOI (hapMaKOoJIOTiYHOKO
aKTHBHICTIO. BcraHOBIIEHO, 110 TUIOJOBI TiNa medepuii
JIBOCIIOPOBO1 MalOTh aHTHOKCHJIAHTHY, aHTHOAKTepiaibHy,
NpOTHU3ANaIbHY, MPOTUITYXJIUHHY Ta
IMYHOMOZYJTIOBaIbHY Aito [3].

3 ormsay Ha MOTYXHUM MOTEHITa]l BUKOPUCTAHHS
MevYepuIli JABOCIOpoBoi y dapmamii Ta ams  OimbIn
MOTTIOJICHOTO PO3YMIHHA ii IMOYKMBHOI HIHHOCTI JIOPEYHO
MPOBOUTH TOAAIBINI (HiTOXIMIUHI TOCIIIXKCHHS.

MeTtoro podorn OyIo BUBYEHHS
JKUPHOKHCIOTHOTO CKJaQy IUIOIOBHX TiJl TeEYepHLi
JIBOCIIOPOBOI.

DOI: 10.5281/zenodo.10257036

Martepiaau Ta MeToan
Jlyis poBENICHHS SKCIICPUMEHTY ILIOZOBI TiJla MEYCPHILi
JBOCIIOpOBOI mpundamu y kommanii «UI1 MuxaitnoBckuii

A.B» (Ykpaina). /[lnsg mpoBeneHHS EKCIIEPUMEHTY
BUKOPUCTOBYBAJIU BUCYILIEHY CHPOBUHY.

JlocnmiypkeHHsT METHJIOBUX — €CTEpIiB  JKHPHHUX
KHCJIOT TPOBOOWIM Ha Tra30BOMy xpomarorpadi

«CenmmixpoM-1» 3 moryMm’THO-10HI3aLIHHIM JETEKTOPOM.
Komonka razoxpomarorpadiuna 3 HepxkaBirodoi craii
JOBXKHUHOIO 2,5 MeTpa Ta BHYTPIIIHIM HiaMeTpoM 4 MM,
HAIllOBHEHa HEPYXOMOIO (ha300 — IHEPTOHOM, SIKHUA
06po6nernit 10% nietnnenrmikonscykuaaToM (DEGS).

Ha  xpomatorpadyi  BCTAaHOBIIIOBAIM  Taki
rapameTpy podoTH:
TemIeparypa TepMocTara KojJoHok — 180°C,
Temrneparypa Bunapauxa — 230°C,
Temmeparypa aerexropa — 220°C,
IBUJKICTh MOTOKY ra3a Hocis (a30t) — 30 cM®/xB,
06’eM 1pobu 2 MM® po3uMHY METHIOBUX €cTepiB
KHCJIOT Y TeKCaHi.

InenTH(diKamifo METHJIOBHX eCTEpiB >KHPHHUX
KHCJIOT TIPOBOJMJIM 3a 4YacoM YTPUMYBaHHS IIKiB
METHWJIOBHX €CTEPIB CTAHAAPTHHUX 3Pa3KiB KHUPHUX KUCIOT
y TOpIBHAHHI 31 CTaHAApTHOWO cywimmmo. Po3paxyHok
CKJIQJly ~METWJIOBHX €CTepiB INPOBOJMIM METOAOM
BHYTpPIIHBOI HOpMamizamii. Sk pedepeHTHI 3pasku
BUKOPHUCTOBYBAJIN CTAHIAPTH HACHYCHUX T HEHACUYEHHX
METHJIOBHX €CTepiB KUpHHX KHCIOT (ipmu «Mercky.
MeTuiioBi ecTepu IKUPHUX KHCJIOT OTPUMYBAIH 32
MO M(piKOBaHOIO METOIUKOIO Ieiickepa, sIKa
3a0e3nedyBasa MOBHE METHIIIOBAHHS JKUPHUX KUCIIOT. Jlyist
METWITIOBaHHA BHKOPUCTOBYBAJIM CyMiIl XJIOpodopMy 3
METaHOJIOM Ta CIPYaHOI0 KHCIIOTOIO Yy CIiBBiJHOIICHHI
100:100:1. V cxnsari ammynmu Bigmipsomn  30-50 Mii
ninogineHOI (pakmii, nmpumuBaIKA 2,5 MJ METHIIIOHYO]
cyMmilni Ta amryiM 3anaiooBaid. [loTiM iX momimanu ao
TepMmocTtaty 3 temmeparypoto 105°C nma 3 roa. Ilicms
3aKiHYEHHS METWIIOBaHHS aMIyJId PO3KPUBAJIH, BMICT
NEPEHOCHIIM B MPOOIPKy, MOJABAIM MOPOIIKOITOMi0OHHIA
LUHKY Cy/ib(haT Ha KIHYMKY CKaJIbIENs, IIPUIMBAINA 2 MJI
BOJM OYMIIEHOI Ta 2 MJI TeKCaHy Uil eKCTpakuil
MeTHIOBHX ecTepiB. Ilicms perenpHOro 300BTYBaHHS i
BI[ICTOIOBAaHHs, TEKCAaHOBY BHUTSKKY (iIbTpyBamm i
BUKOPHCTOBYBAJIH JiJIs XpomarorpadiuHoro aHamizy [9].
Pe3yabTaTn Ta 00roBopeHHsi. Xpomarorpama BUBUYEHHS
XKUPHOKHCIOTHOTO CKJagy IUIOAOBHX TUI TedYepHi
JBocropoBoi HaBeneHo Ha puc. 1. KinbkicHuil BMmicT
JKMPHUX KUCIIOT MPEJICTaBJICHO Ha pUC. 2.

AN N NN

Sk BUHO Ha pHC. 2, y MIOAOBUX TiJax MEYEpHIli
JBOCIIOPOBOI BUSBIEHO 13 JKMPHUX KHUCIOT, 1 3 SKUX
HeimenTudikoana. Cepen 11eHTH()IKOBAHUX >KUPHUX
KHUCJIOT OyJno BH3HAYeHO 6 HACHMYEHHWX KHCIOT Ta 6
HEHACHYEHUX.

Y  pe3ynpraTi MPOBEACHOTO  JOCIHIIKEHHS
BCTAaHOBJICHO, L0 CepeJl YCiX BUSBICHUX JKUPHHUX KUCIIOT
repeBakajia 3a BMICTOM HEHAaCHUYeHa KHCJIOTa — JIIHOJIEeBa
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CymapHH BMICT XUPHUX KHCIIOT HaBEIEHO Ha

(75,50%). CTOCOBHO HACHYECHHX KHCIIOT, TO B JTOCTATHHO

puc. 3.

OyJa mpHUCYTHS MaJbMITHHOBA KHCIOTA

BEJIHKIHN KUIBKOCTI

(13,85 %).

110 OTpUMaHa HaMH iH(opMaris

KOPEJTIOE 3 TaHUMHU 1HIINX HayKOBIIIB.
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Puc. 1. XpomaTtorpama sKHPHOKHCJIOTHOTO CKJIATy MJIOAOBHX T

Ilpumimka. Ha giarpami HaBeIeHO cepeHE 3HAYCHHS BMICTY KHUPHUX KHUCIIOT.
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Puc. 2. liarpama KiJIbKiCHOr0 BMiCTY ;KMPHUX KHCJIOT y IUVIOAOBHUX Tilax mevepuii ABOCHOPOBOL

Cyma HacM4YeHWX HUPHWX KUCAOT

CVMB HeHaCUuYeHMX HUPHWUX KUCIoT

Cyma HeigeHTUdIKOBaHUX MUPHUX KUCAOT

19,15%

Puc. 3. liarpama cymapHOro BMicTy *KMPHHMX KHCJIOT Yy IUIOOBHX TijlaX neyepuui 1BOCIOPOBOL

Sk BUIHO Ha puc. 3, y IUIOIOBUX TiaxX MeYepHili

JIBOCIIOPOBOI 332 CYMOIO TEpeBaXKald HEHACHYCHI >KHUPHI
kucnotH (80,75 %). Ilixg yac eKcriepuMEHTY BCTaHOBJICHO,
110 CyMa HACHUYCHUX )KHUPHHUX KUCIOT OyJa y 4 pa3u MEHIIIe
3a cyMy HeHacwdeHHX KucioT. CyMma HeimeHTH(IiKOBaHUX
kuciot ckiaagaia 0,10 %.
BuchoBku. TakuMm YHMHOM, TMPOBENEHO BHMBUYEHHS
JKUPHOKHCIIOTHOTO ~CKJIQAy IDIOAOBUX T TEYEPHII
JIBOCIIOPOBOI. Y  XOJi EKCICPUMCHTY BCTaHOBJICHO
JIOMIHYBaHHS 32 CyMOIO HEHAaCHYCHUX JXHPHUX KHCIIOT.
OTpuMaHi JIaHi MOTTHOIOTh 3HAHHS MIOJ0 XiMIYHOTO
CKIamy reyepuili JIBOCIIOPOBOT, o MOXe
BUKOPHCTOBYBAaTHCS sIK y (hapMaltii, Tak 1 HyTpuwionorii.

Fatty acid composition of Agaricus bisporus fruit
bodies

Nadiya Burda, Iryna Zhuravel, Inna Orlenko,
Vikroriya Hutsol

Introduction. Agaricus bisporus (J. Lange) Pil.) is a
mushroom of the Agaricus family (Agaricaceae), which is
cultivated as an edible mushroom. According to the
literature, Agaricus bisporus contain beta-glucans, sterols
(ergosterol), ergothioneine, vitamins of groups B, D and
C, phenolic compounds, in particular flavonoids and
phenolic acids, dietary fibers (chitin), amino acids,
including essential fatty acids (linoleic, linolenic),
proteins, mineral elements (zinc, selenium, magnesium,
iron, potassium, sodium, calcium, phosphorus, sulfur,
manganese). Since this mushroom is widely used in food,
studies of the content of proteins, fats, and mineral
elements in fresh and preserved samples of raw materials
were conducted from the point of view of nutraceutical
approaches. Scientists from Pakistan found that among
the detected fatty acids in the fruit bodies of Agaricus
bisporus, linoleic acid prevailed in content (44.19%), and
in another type of mushroom, Agaricus bitorquis (Quél.)
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Sacc., oleic acid dominated (40.13%). According to
Turkish scientists who also studied the fatty acid
composition of Agaricus bisporus, linoleic acid prevailed
among all fatty acids (53.45 - 68.78%). Palmitic, oleic,
and stearic acids were identified among other acids that
also had significant quantitative content. Information
about the dominance of linoleic acid among fatty acids is
confirmed in the works of other scientists. It should be
noted that the chemical composition of mushrooms can be
variable and depend on growing conditions. Agaricus
bisporus is also being studied as a raw material that has
pronounced pharmacological activity. It has been
established that the fruit bodies of Agaricus bisporus have
antioxidant, antibacterial, anti-inflammatory, antitumor
and immunomodulatory effects. In view of the powerful
potential of the use of Agaricus bisporus in pharmacy and
for a more in-depth understanding of its nutritional value,
it is appropriate to conduct further phytochemical studies.
The aim of the work was to study the fatty acid
composition of Agaricus bisporus fruit bodies. Materials
and methods. To carry out the experiment, the fruiting
bodies of Agaricus bisporus were purchased from the
company "ChP Mykhaylovsky A.V." (Ukraine). Dried
raw materials were used for the experiment. Fatty acids
were revealed in the form of their methyl esters. Fatty
acid methyl esters were studied at Selmichrome-1 gas
chromatograph with a flame ionization detector. Stainless
steel gas chromatography column, 2,5 meters long and 4
mm internal diameter, was filled with stationary phase —
inerton treated with 10% diethyleneglycol succinate
(DEGS). Chromatograph operation parameters: column
thermostat temperature — 180°C,vaporizer temperature —
230°C, detector temperature — 220°C, carrier gas
(nitrogen) flowrate — 30 cm3/min, sample 2 mm? acids
methyl esters solution in hexane. Fatty acid methyl esters
were indentified by retention time of fatty acid methyl
esters peak standard samples as compared to standard
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mixture. Reference samples were Merck standards of
saturated and unsaturated fatty acid methyl esters.
Composition of methyl esters was calculated by internal
normalzation method. Fatty acid methyl esters were
obtained by modified Peisker method to ensure total
methylation of fatty acids. For methylation a 100:100:1
mixture of chloroform with methanol and sulfuric acid
was used. 30-50 pl lipophilic fraction was measured to
glass ampoules, 2,5 ml methylating mix added and
ampoules were sealed. Then they were introduced to
thermostat at 105°C for 3 hours. After methylation the
ampoules were opened, their contents transferred to a
beaker, zink sulfate added on lancet tip, 2 ml purified
water and 2 ml hexane were poured in for extraction of
methy| esters. After thorough shaking and settling the
hexane extract was filtered off and used for
chromatographic analysis. Research results. 13 fatty
acids, 1 of which is unidentified, were found in the fruit
bodies of Agaricus bisporus. Among the identified fatty
acids, 6 saturated and 6 unsaturated acids were identified.
As a result of the conducted research, it was established
that among all the detected fatty acids, unsaturated acid -
linoleic acid (75.50%) prevailed in terms of content.
Regarding saturated acids, palmitic acid (13.85%) was
present in a fairly large amount. It should be noted that
the information we received correlates with the data of
other scientists. Unidentified, arachinic and myristic acid
were contained in small amounts. Unsaturated fatty acids
(80.75%) predominated in the fruit bodies of Agaricus
bisporus. During the experiment, it was established that
the amount of saturated fatty acids was 4 times less than
the amount of unsaturated acids. The amount of
unidentified acids was 0.10%. Conclusions. Thus, the
study of the fatty acid composition of Agaricus bisporus
fruit bodies was carried out. In the course of the
experiment, the dominance of the sum of unsaturated fatty
acids was established. The obtained data deepen the
knowledge about the chemical composition of Agaricus
bisporus, which can be used both in pharmacy and in
nutritiology.

Keywords: Agaricus bisporus, fatty acids, gas
chromatography
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