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N3MEHEHUE XUMHNYECKOI'O COCTABA JIPEBECHUHBI EJIN
ITPU YCBIXAHUHN

FO.B. CeBacTbsinoBa, K.O. Tarapckuii, H.H. ®eTiokoBa, M.A. MoJioguoBa
Cesepnuiii Apkmuueckuii (Q@edepanvhsiii) ynusepcumem, 2. Apxauneenvck, Poccus

Memoodom xpomamo-macc-cnekmpockonuu onpeoenreHo UMeHeHue COCMmasd IKC-
MPAKMUBHLIX 8eU4eCma e080l OPesecuHbl Npu YCblXaHuu. YCmaHos1eHo, Ymo 8 IKCMpaKmax
006paszyos cyxou Opesecunbvl eiu OMcymcmeayem U3onumMapos8as KUcioma, makice ooHapyice-
HO HU3KOe cooepaicanue 1e80NUMAaposoll U Nani0Cmpo8ol KUCIOM.

CHANGES IN THE CHEMICAL COMPOSITION OF SPRUCE WOOD
DURING WITHERING

Yu.V. Sevastyanova, K.O. Tatarsky, N.N. Fetyukova, M.A. Molodtsova
Northern Arctic (Federal) University, Arkhangelsk, Russia

By the method of chromato-mass-spectroscopy conclusions regarding changes in the
composition of extractives of spruce wood during the withering process was made. It was
found that in extracts of samples of dry fir wood is missing isaenkova acid, also found a low
content levopimaric acid.

Ponb cMOIIBI M €€ KOMIIOHEHTHOT'O COCTaBa B KU3HEACATENBHOCTHU JI€pEBA
B LIEJIOM CJIO)KHO OLICHUTH. M3ydeHHI0 XMMHUYECKOTO COCTaBa 3KCTPAKTUBHBIX
BEILECTB JPEBECUHBI PA3IMYHBIX NOPOJ MOCBSIIEHO 3HAYUTEIbHOE KOJINYECTBO
pabot. JlocTaTo4HO MOAPOOHO M3yU€H COCTaB d(PHUPHBIX Macen JIPEBECUHBI U
KOPBI IIUXTHI, €I, COCHBI, JINCTBEHHULIBL. 1Ipr 3TOM MccaenoBanus MpoOBOIATCS
C TOYKHM 3PEHHsI BO3MOXKHOCTH MCIIOJIb30BAHMS JKCTPAKTHBHBIX BellecTB. Pe-
3yJbTaThl MCCICAOBAHUs, IIPEICTABICHHBIE B JJAHHOM CTaThe, HAIPABIICHBI Ha
NOJIyYeHHE 3HAHUI 00 M3MEHEHHH COCTaBa CMOJISIHBIX BEIIECTB JPEBECUHBI €U
B IIPOLIECCE YCBIXAaHUS C LEIBIO ONPENEIICHUS IPUUNHBI JAHHOTO SIBJICHUS.

Hamu npoBeneHO McCClleIOBaHUE U3MEHEHHMs 3JIEMEHTHOIO COCTaBa JApe-
BECHHBI €11 U XUMHYECKOI'0 COCTAaBa AKCTPAKTOB YCHIXAIOIIECH APEBECUHBI C UC-
MI0JIb30BaHUEM COBPEMEHHOTO BBICOKOTEXHOJIOTMYHOE Hay4HOE 000pyAOBaHUE.
JIns nocTrKeHUs JaHHOW LENI PELIATIMCh CIEAYIONINE 3a1a9Hn:

— IIPOBECTH JJIEMEHTHBIN AHAJINU3 3J0POBOM M CYXOCTOWHOW JPEBECUHBI
CJIN;

— OLICHUTh M3MEHEHUE KAYECTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa JKC-
TPAKTOB 3J0POBOM U CYXOCTOMHOMW JIPEBECUHBI €IIH;
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JI71s1 vcclieToBaHMsT UCTIOJIb30BATIUCh 00pa3Ilbl el CYXOCTOMHON U 3]10-
POBOI1 JIpeBECUHBI €U, Tiepe pyOKkoi OanmaHChl ObUIM pacHUICHBI HA BEpX, Ce-
peAVHY U HU3 CTBOJIA.

Ha nepBowm 3tarne 3kcriepuMenTa B LIeHTpe KOJIIIEKTUBHOIO MOJIb30BAHUS
Hay4yHbIM oOopynoBaHueM «Apktuka» CADY mnpoBeneH 3JEMEHTHBIN aHAIU3
00pas3moB apeBecuHbl enu. J[aHHBIe AIEMEHTHOTO COCTaBa CyXOCTOWHOM U 3]10-
POBOM JIpeBECHHBI €M NpHUBEACHBI B TaOy. 1. AHamu3 OCHOBaH Ha CXKUTAaHUU
npoObl B aHAJIM3aTOpPE C MOCIEAYIONINM pa3/ieJIeHUEM B HACAJOYHON ra3oxpo-
MaTorpauuecKoil KOJIOHKE U JIETEKTUPOBAHUEM MPOAYKTOB CrOpPaHMsI MPH IMO-
MOIIM BBICOKOYYBCTBUTEIBHOIO KaTapoMeTpuyeckoro aerekropa. IIpm oOpa-
O0O0TKe JaHHBIX BBISBICHO, YTO JIEMEHTHBIN COCTaB MpoO CyXOCTOMHOM JpeBe-
CUHBI PAKTUYECKU HE OTIUYAETCS OT COCTaBa 3/J0POBOM JPEBECUHBI €JIH.

CTOUT OTMETHUTH, YTO MOJTYUYECHHBIE PE3YJIbTATHl IPAKTHUECKU HICHTUYHBI
JAHHBIM O 3JI0POBOM JPEBECUHE €JIM, IPUBEICHHBIMU B JIMTEPATYPHBIX UCTOY-
HUKaX.

Tabmuma 1. DeMeHTHBIN cOCTaB IPEBECUHBI ed, %o

Ioo6a Ennuunsr IToxazarenu
p u3MepeHust | A3zoT Yraepon Bonopon Cepa
CyxocTtoii Bepx % — 48,98 7,196 —
CyxocTtoli cepeauHa % — 48,05 6,941 —
CyxocTol HU3 % - 48,58 7,275 -
310poBasi Bepx % — 49,22 7,103 —
310poBasi cepeuHa % — 48,46 7,332 —
310poBasi HU3 % - 48,55 7,380 -
Enn % — 49,50 6,500 —

Ha cnemytomem 3tame skcriepuMenTa u3 00pasioB APEBECUHBI €M ObLIN
BBIJICJICHBI CIUPTOBBIE IKCTPAKTHI, XUMHUUYECKUN COCTAB KOTOPBIX OMPEACIISUIN
METOJ/IOM T'a30BO# XpoMaTorpapuu U XpoMaToMacc-CleKTPOCKOIUH.

VYcnoBus razoBoit xpomatorpadpuu: Xpomarorpad Agilent Technologies
7820A GC System Maestro. Kanumnsipuas kosnonka: HP-INNOWAX,
60 m x0,25 mmx0,50 um. I"'a3 Hocutens — azot. erektop — [IN]]. HauansHas
temriepatypa — 80 °C (5 munyr). Koneunas remneparypa — 250 °C (47 MuHYT).
Cxopocts nogbema 2,5 rpag/mud. O06beM npoOsl — 2 MKII. [leneHue moToka —
10:1. Temneparypa ucnaputens — 280 °C. Temneparypa nerexropa — 300 °C.
Yacrora omnpoca aerekropa 20 I'm. IloTtox mogmyBoyHOro rasa mist I€TEKTOpa
(a3oT) — 48 mur/muH. CKOpPOCTH Ta3a-HOCUTENSI B KOJOHKE — 2 Mi/MuH. [loTok
Bo3ayxa 300 mi/mMuH, Bogopoaa 30 mia/mMun. Obiiee Bpems aHanuza — 120 MuH.
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YcnoBus xpomaTomacc-cektpockonuu. Xpomarorpad Agilent Technol-
ogies 7820A GC System Maestro. Kanumnspuas komonka: HP-5, 30m
x0,32mmx0,5um. I'a3 Hocurens — a3oT. Jlerektop — [IM]JI. HavanbHas temie-
patypa — 100 °C (6 munyT) 10 150 °C co CKOpOCTBIO TTOABEMA 5 TPaj/MHUH, KO-
HeyHass Temneparypa — 320°C (15 MuHYT) €O CKOPOCTBIO MOAbEMA
10 rpag/mun. Bpems ananuza — 48 munyt. O6beM npoObl — 2 MkJI. Jlenenue mo-
toka — 10:1. Temneparypa ucnapurens — 300 °C. TemnepaTtypa nerekropa —
325 °C. Tlotok moaayBOYHOTO rasza i aerekropa (azor) — 25 mu/muH. Cko-
pPOCTh raza-HOCUTENs B KOJOHKE — | Mur/muH. [[ns nuaeHTudukanum coeanHeHUN
UCIIOJIB30BasICsl xpoMaromacc-crekrpomeTp Shimadzu GC-MS QP2010 Plus
(xammusipHas koionka: HP-5MS u 17MS, 30 m x0,32 mmx0,25 um, ra3 HOCH-
TeJb — TeJIU) ¢ MOJOOHOM TeMIepaTypHOU MporpaMMoi aHanu3a. Pe3ynbpTaTel
npejcTaBiieHbl B Ta0. 2,3 ... 7.

Tabnuua 2. BemecTBa 1 X KOJIMYECTBO B IKCTPAKTAX 370POBOM U CYyXOCTOMHOMN
JPEBECHUHBI €11, %o

[IpouieHT muomaau nuka Ha crexkTpe, %
Yacth cTBOJA YacTtb cTBOJA
Kommonent 3710pOBOM €11 CYXOCTOMHOM eJIn
Bepx S[SII:; Huz | Bepx (I:[EII){ (: Hu3s
ITanbMHUTHHOBAS KHCIOTA 1,728 1,519 | 0,921 | 4,298 | 5,769 | 3,806
[TaneMuTOONIEMHOBAS 0,624 | 0422 | 0,374 | 0,924 | 1,908 | 1,176
% CreapunoBas 0,311 | 0,462 | 0,188 | 1,456 | 1,411 | 0,960
§ OnenHoBast 5,365 | 6,217 | 6,108 | 9,865 | 9,574 | 8,896
f, JInHosneBas 11,861 | 18,040 | 18,517 |21,746 | 18,914 | 21,155
a Anbda-muHONCHOBAS 7,923 | 11,149 | 12,288 | 12,831 | 11,576 | 13,616
g DUKO30TpUEHOBAS 1,152 1,604 1,586 | 2,409 | 1,767 | 2,145
Tpuko3zaHoBas 0,711 1,114 1,146 | 1,196 | 1,219 | 1,263
JlurnouepuHoBas 1,689 | 0,757 | 0,901 | 2,352 | 3,245 | 3,869
E N3onumapoBas 4,897 | 10,645 | 10,057 - - -
% [TamocTpoBas u neponumapoBas | 10,398 | 8,280 | 7,876 | 2,730 | 2,292 | 2,349
E [TumapoBas 2,054 | 2,390 | 2,248 | 3,984 | 3,893 | 3,795
E CanpapakonumapoBas 2,497 1,917 1,678 | 2,111 | 1,956 | 1,833
% JluruapoaObueTHHOBAS 0,855 0,208 | 0,248 | 0,255 | 0,250 | 0,279
5 7-okco-aeruapoadbueTunoBas | 47,935 | 35,276 | 35,865 | 33,843 | 36,226 | 34,859
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Tabnuua 3. YHUKaIpHbIE BEIIECTBA MPUCYTCTBYIOIIUE B IPOOaX IKCTPAKTOB

APCBCCUHBI CJIN HIDKHEH 9aCcTH CTBOJIA

CyxocToiiHas peBeCuHa

31mopoBas JpeBecrHa

1,2,3-Propanetriol (CAS)

Tridecanoic acid, 12-methyl-, methyl
ester

Methyl 18-methylicosanoate
cis-Coniferryl Alcohol

6-Octadecenoic acid, methyl ester
1-Heneicosanol
Tricyclo[20.8.0.0(7,16)]triacontane,
1(22),7(16)-diepoxy

I-Tetracosanol (CAS)

Squalene

1,1':3",1"-Terphenyl, 2,2",6,6"-tetramethyl
Hexadecanoic acid, 14-methyl-, methyl
ester

Ethyl 9-Hexadecenoate

I-Docosanol (CAS)

Nonadecanoic acid, ethyl ester
1-Heptacosanol (CAS)

6-Octadecenoic acid, methyl ester
Methyl octylphthalate
cis-11-Eicosenoic acid, methyl ester
Methyl 7,11,14-eicosatrienoate
2,6,6-Trimethylbicy clo[3.1.1]heptan-2-ol
Dinoctyl phthalate
Dehydroisoandrosterone acetate
1,6-Cyclodecadiene, 1-methyl-5-
methylene-8-(1-methylethyl)

Diethyl Phthalate

Pentadecanoic acid, 13-methyl-, methyl
ester

Methyl 18-methylnonadecanoate
2-Ethylbutyric acid, dodec-9-ynyl ester
Squalene

Docosanedioic acid, dimethyl ester
15-Hydroxy-7-oxodehydroabietic acid,
methyl ester

Tabnuna 4. YHUKaIbHBIE BEIIECTBA MPUCYTCTBYIONIUE B IPOOAX IKCTPAKTOB

JAPCBCCUHBI CJIN BerHefI qaCTHu CTBOJIA

CyxocToiiHas peBecuHa

310poBasi JpeBeCcrHa

1,2,3-Propanetriol (CAS)

Nonanoic acid, 9,9-diethoxy-, ethyl ester
(CAS)

Heptadecanoic acid, ethyl ester
2,4,7,14-Tetramethyl-4-vinyl-
ricyclo[5.4.3.0(1,8)]tetradecan-6-ol
Phenanthrene, 9-dodecyltetradecahydro-
Methyl abietate gamma.-Sitosterol
Behenic alcohol
3-(3,4-dimethoxy-benzylsulfanyl)-4-
methyl-5-(4-nitro-phenyl)
Stigmast-5-en-3-ol
9,19-Cyclolanostan-3-ol, 24-methylene-,
(3 beta)

1,2,3-Propanetriol (CAS)
9-Hexadecenoic acid, methyl ester, (Z)
Thunbergol

Methyl 7,11,14-eicosatrienoate
Tricosanoic acid, methyl ester
15-Hydroxydehydroabietic acid, methyl
ester

Docosanedioic acid, dimethyl ester
Nonanoic acid, 9-oxo-, methyl ester
(CAS)

Nonanedioic acid, dimethyl ester (CAS)
6-Octadecenoic acid, methyl ester
2-Ethylbutyric acid, dodec-9-ynyl ester
Tricyclo[20.8.0.0(7,16)]triacontane,
1(22),7(16)-diepoxy

Ergost-5-en-3-ol, (3.beta.)

45




caty

IV MexkayHapoaHasi HAy4YHO-TeXHUYeCKas KOH(pepeHuus
«ITPOBJIEMBI MEXAHUKH! HEJJIIOJO3HO-BYMAXKHBIX MATEPUAJIOB»
r. ApxaHreibck, 14-16 centsops 2017 r.

Tabnuua 5. YHUKaIbHbIE BEIIECTBA, IPUCYTCTBYIOLINE B POOAX IKCTPAKTOB

JIPEBECHHBI €11 CPEJIHEN YaCcTh CTBOJIA

CyxocToiiHas peBecuHa

31mopoBasi IpeBeCcHHA

Tridecanoic acid, 12-methyl-, methyl
ester

Nonanoic acid, 9,9-diethoxy-, ethyl ester
(CAS)

Pentadecanoic acid, methyl ester
Hexadecanoic acid, ethyl ester
Hexadecanoic acid, 14-methyl-, methyl
ester

n-Nonadecanol-1

Methyl abietate

1-Heptacosanol (CAS)

Ethyl tetracosanoate

Squalene

Stigmast-5-en-3-ol

1,2,3-Propanetriol (CAS)

Nonanoic acid, 9-oxo-, methyl ester
(CAS)

2,4,7,14-Tetramethyl-4-vinyl-
tricyclo[5.4.3.0(1,8)]tetradecan-6-ol
6,9-Octadecadienoic acid, methyl ester
n-Heptadecanol
Tricyclo[20.8.0.0(7,16)]triacontane,
1(22),7(16)-diepoxy

I-Tetracosanol (CAS)
15-Hydroxydehydroabietic acid, methyl
ester

7-Isopropyl-4-methyl-3-(2'-
phenyl)ethenyl]azulene
15-Hydroxy-7-oxodehydroabietic acid,
methyl ester

(3methyl)- stigmast-5-en-3-ol
9,19-Cyclolanostan-3-ol, 24-methylene-,
(3.beta.)

Diethyl Phthalate
2,7,11-Cyclotetradecatrien-1-ol, 1,7,11-
trimethyl-4-(1-methylethyl)
Phenanthrene, 9-dodecyltetradecahydro-
Methyl 18-methylnonadecanoate
n-Heptadecanol-1
3,5-Cyclo-6,8(14),22-ergostatriene
Squalene

Methyl 7-hydroxyabieta-9(11),8(14),12-
trien-18-oate

15-Hydroxydehydroabietic acid, methyl
ester
20-Ethynyl-4-pregnene-20-o0l-3-one
Stigmasterol

15-Hydroxydehydroabietic acid, methyl
ester

15-Hydroxy-7-oxodehydroabietic acid,
methyl ester

1,6-Cyclodecadiene, 1-methyl-5-
methylene-8-(1-methylethyl)
Pentadecanoic acid, 13-methyl-, methyl
ester

4-((1E)-3-Hydroxy-1-propenyl)-2-
methoxyphenol

6-Octadecenoic acid, methyl ester
1-Heneicosanol
Dehydroisoandrosterone acetate

Tabnuna 6. Ciucok YHUKaJIbHBIX BEUIECTB, OOHAPYKEHHBIX B COCTABE SKCTPAKTUBHBIX
BEIIECTB BCeX MPOo0 3I0pOBOM M CYXOCTOMHOM TPEBECUHBI €U

Howmep Hassanue
poObI
Cyxocroiinas | Methyl abietate
npesecuHa | Docosanoic acid, methyl ester
3nopoBasi | Cyclohexanemethanol, 4-hydroxy-.alpha.,.alpha.,4-trimethyl
npesecuna | Thunbergol
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Ta6nuia 7. Cnucok BelecTB, 00HAPY>KEHHBIX B COCTaBE SKCTPAKTUBHBIX BEIIECTB
po0 IPEBECUHBI €111

Hazanue HazBanue
Nonanedioic acid, dimethyl ester 1-Phenanthrenecarboxylic acid,
Vanillin Methyl dehydroabietate
Hexadecanoic acid, methyl ester Tetracosanoic acid, methyl ester
Hexadecanoic acid, 14-methyl-, methyl Squalene
ester Methyl 7-hydroxyabieta-9(11),8(14),12-
9-Octadecenoic acid, methyl ester, (E) trien-18-oate
11-Octadecenoic acid, methyl ester 7-oxo-dehydroabietic acid, methyl ester
9,12-Octadecadienoic acid (Z,Z2)-, methyl | Ergost-5-en-3-ol, (3.beta.)
ester Stigmast-5-en-3-ol
6-Octadecenoic acid, methyl ester Cholesta-3,5-dien-7-one
9,12,15-Octadecatrienoic acid, methyl 6-Octadecenoic acid, methyl ester
ester, (Z,2,7)

Pe3ynprarsl, morydeHHBIE METOJIOM XPOMATOMACC-CIIEKTPOCKONNHN, TAK0T
OoJiee TOJIHOE MPEACTABICHHE O XUMHYECKOM COCTaBE€ MPHUCYTCTBYIOIIUX B
npo0ax >KUPHBIX M CMOJISTHBIX KHUCIIOTaX cojepkalmxcs B ApeBecuHe. Meroa
ra3zoBoil xpomaTtorpadpuu MpeacTaBisieT co00 MeHee MOJIHbIN aHalIu3, HO OoJee
IPOCTOM JJIsl TOTO, YTOOBI 0XapaKTEPU30BATh PE3YJIbTAThl O MPUCYTCTBYIOIINX B
po0ax JKUPHBIX U CMOJISTHBIX KHUCJIOTAX.

HeoOxoaumo yduThIBaTh, YTO IUIONIAJb XpoMaTOrpaduyecKoro IHKa
MPONIOPLUHUOHAIIBHA OTHOCHUTENBHO COJIEPKAHHUIO BEIIECTBA B aHAJIU3UPYEMOM
oOpasiie, YTO MO3BOJISET, MPU COOJIIOICHUN PsAZla YCIOBUM, TAKMX KaK BpeMs U
TeMITepaTypa, TPOBOIUThH KOJTMYCCTBCHHBIA aHATIN3 00pa3IloB.

KoMmnoHeHTHBIH cocTaB MpoO 3KCTPAKTOB €JIU, UCCIECAOBAHHBIN METOIOM
ra3oBoil xpomartorpaduy HE OTIMYAETCS Pa3HOOOpa3WeM BEIIECTB M MPECTaB-
JsIeT OO0 CMECh JKUPHBIX U CMOJISIHBIX KUCJIOT MPUOIU3UTEIBHO B COOTHOIIIE-
Huu 50 % Ha 50 % nys 3m0poBoi apeecunbl U 60 % Ha 40 % 1715 CyXOCTOM-
HOM.

CyxocToifHasi JpeBeCUHA, OTIMYACTCS MOHUKEHHBIM COJIEPKAaHUEM HKC-
TPAKTUBHBIX BEUIECTB, B OTJIUYUU OT 3OPOBOM.

Bo Bcex mpo0ax CyXOCTOMHBIX DKCTPAKTOB OTCYTCTBYET H30IMKUMAapOBas
KHCIIOTa, TaK kK€ OOHAPY>KEHO HU3KOE COJEP:KaHHUE JIEBOITMMAPOBOW M MATIOCT-
POBOM KHCJIOTHI.

Cnenyer OTMETUTh, YTO B MPOOAX CYXOCTOMHBIX AKCTPAKTOB OTCYTCTBYET
M30MMMapoBasi KUCJIOTa, KOTOpasi OTHOCUTBCS K PSAY CMOJISIHBIX KHCJIOT, BO3-
MOYHO H3-32 OTCYTCTBHUSI M30ITMMAPOBOM KHCIJIOThI, YMEHBIINUIIOCH KOJIHMYECTBO
SKCTPAKTUBHBIX BEIIECTB B CYXOCTOMHOM JIPEBECUHE, TAK KAK B 3JJOPOBOM JIpe-
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BECHHE €€ OTHOCUTEIbHOE KOJMYECTBO COCTaBJIsLIO 10 10 % ot O6HI€FO KOJIHNYC-
CTBa BCUICCTB.
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