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3URI 'U (QJ %XBNDWHNWRW (FRIORP LFWA\WRN GRLIHNL JIPRE D QG
(QYLURQPHQWDO (FRQRPLFV HPDLO PDULDQ EUDQ #\DKRR F

$EVWUDFW

Nowadays the environmental policies are directed towards sustainable waste management
methods and technologies in accordance of this trend is encouraging the waste capitalization
and implementation of circular economic concepts. In Romania, the most important industry,

is the wine sector, which produces a significant waste quantity. For this reason, was made a
survey of the sustainable wine waste management methods that can be used in accordance
of mark producer’s valorization, the local possibilities (fertilizer, food, feed and Phyto-
pharma industry) and in line with national environmental policies. This article also presents,
the mark capitalizing technologies that can be implemented after the winemaking process by
the Romanian producers and their techno-economic advantages.

.H\ZRUGVQH ZDVWH VXVWDLQDEOH PDQDJHHAHYW JRIJDWMKRGY HQYLUR
PDUN YDORUL]DWLRQ FLUFXODU HFRQRP\

,QWURGXFWLRQ

7KLV UHDO QHHG RI ZLQH VWDN HKRIOGRIQR/J Z E B R H&HW R OCRGSLPIHQ I W & GV
VHFRQGDU\ SURGXFWV FDSLWDOL]DWLHREX QRODRJIGHD OUBRRWKMVYLOL
UHVSHFWLYHO\ ODUF 7KXV LQ RQRKDREGD WHKG! LEQ SRR @ XK FWHF R Q R PULIF
FLUFXLW LQ RUGHU WR UHGXFH ZBWWFHW RDQW/HK M HHW MWKROWP K Q WH @I
RQ WKH RWKHU KDQG LW LV GHG\ WDFE G B SUR BIQMH W WQ BN KRHE W B O Q MQHJ
YHIJHWDEOH RLO VHFWRU WKH 3K\WR SKDUPDFHXWLFDO DQG KLJKO!
FRQFHSWV WKH ZLQH LQGXVWU\ FDQHQYEKRQFPBRWHD @RRS CFRWOBIQGL W
DOVR WR VXSSRUW WKH FLUFXODU WA RDFRWPR U\Q DWHKIHH(QFARSUHIDIH G QAR (¢
HQWHU LQ WKLV HFRQRPLF VHFWRU EVWW\HE3 RPILSIOLR Q J G DENRQRHQW
ZDVWH OHJLVODWLYH SURSRVDOV DMMWK GGRY S RWDUP D& 06 A\Q FR b RAHLGX
UHF\FOLQJ DQG UH XVH

&RPPLVVLRQ FRPPXQLFDWLRQ WR WKH OXURBHDXXWBDSHI@PHQW W
(FRQRPLF DQG 6RFLDO &RPPLWWHH HMWE&ROVR WR WKEEGHJIJLRQDO &R
GRFXPHQW SXEOLVKHG LQ %UX[HO @RV H QVKH OFRORS WDIQH FGEHWHHFOVRISY BI Q.
DFWLRQ SODQ WRZDUG D 8( &L UF X\OHDQJ WKR @ RPR F X KIHQYAL WRIGIV B KIH V F
YDOXH RI SURGXFWY PDWHULDOVPDQRUUBY RMUFHD VL 8 RVAVIE Q) MKGH

WKH JHQHUDWLRQ RI ZDVWH LV PEGWRIREGNR W KM D8QVHNWDQ VRLLD O/ KEH
GHYHORSPHQW RI D VXVWDLQDEOHG GRE FHDWEWRY W HFRRBPMN HKEKRLH Q



D WUDQVLWLRQ LV WKH RSSRUWXQ L WD YWR QM 2 DI)YGRVRVRIOL GIFRQIR P\
FRPSHWLWLYH DGYDQWDJHV LQ (XURSH

7KH ZLGHU EHQHILWYV RI WKH F\FOLERO AXBOQREW LEIFOKRGEH GALIRH LIGHG X
HPLVVLRQV (OOHQ ODF$UWKXU )RXQODWHR@ IDWFE@®D U H F RKHRRI
PHDVXUHV DUH WKHUHIRUH FORVHODOGIQNHGEPSRRNPINQ® DUIRULWLI
JURZWK WKH LQYHVWPHQW DJHQGIRFAMIOP DWMHQ BIODRQ B D Q G XH/OHILD O
LQQRYDWLRQ DV ZHOO DV ZLW K DJIOQRIEDIH HG FRYUHAD\R § PHWQK\H ILHOG RI1 V

$SSOLQJ WKH FLUFXODU HFRQRP\ FROFHEBSW ERQFIOXEG MGW DR WEIW XDJ H
GHWDLOHG UHVHDUFK RI WKH WHKK @GRJR HH RO LPV8 D HP i1 Q W\DKML RLQH O @
WKH ELJJHVW ZLQH SURGXFLQJ FRBIDQEMS DA GVWS R UOHFINSIUGRVE M FWD/E
DQG FDQ FUHDWH D YDOXDEOH FKDLQ UHDFWLRQ )LJXUH

rechnologic wine line Technologic by-product
capitalization :mar:}

Nature (grapes =
pulp+ss§ds +skins )

L -

JLIXUH 'LDIJUDP RI ZLQH WHFKQROROULRDIO>S@RFHVY DQG ZDVWH

5RPDQLD LV RQH RI WKH PRVW LPSRRS\D QUM TSMHE®HAQH PDUNHW L
DIWHU 6SDLQ )UDQFH ,WDO\ DQGDIRURIXJDGS UMR LYV WRHLO@URY PDUN
(XUR DOWKRXJK DURII ZVMPH GI0SQXWEHHIRPBDRKRG MFFRUGLQJ WR

$3(9 HYWLPDWLRQV IURP 2Q0 LQWHUQDWLRQDO DQG (XURSHDQ O
FDSLWDOL]DWLRQ JURZV GXH WRLWKHMWLYDVQHGL MORQWHTXDQWRW\ Z
WKH SURFHVVHG JUDSHVY DQG WKHHRDPWN.PSRUWDQW IUDFWLRQ RI L\

$W WKLV PRPHQW 5RPDQLD KDV QR VWH®\KFDWHWKRQRPHRWKH @LRHD BV W |
SURGXFWV DQG WR EH LQ OLQH ZLWP QVRB G5 H ¥ WOIRI HNLVR Q\DLCH @ B FWLF
RI DFWLYLW\ 'XH WR WKLV WHFKQRORIQBDRW JDH5 If DK M ZQ QHH & \ DSUR
REWDLQ WKH YDOXDEOH 3K\WR SKDUPDFHXWLFDOFRRPSRXQGV $IWH!
DQG PDUNHW DQDO\VLV RI PDUN FDSLWDOL]DGH® @ EBRWVILELOLWLHYV
RSSRUWXQH WR GHYHORS LQQRY DWZLYGH WEH FKWQRREXFM M VD ® WIRS L W D
SURYLGH WKH VFLHQWLILF DQG W HRXGQRMRJI\L ¥ VD MHKIROS HUN IRU WK



7THFKQRORJLHYVY DQG PHWKRGYV
7R PHHW WKH WHFKQRORJLFDO QHRE®LR) Z W O RIBXZH WK G KW ®RIFIP HQ \
DQG FDSLWDOL]DWLRQ WUHQGV QNNRHX\FWR BEHISXWWQORH IWKM WKHAR
ZLQHPDNLQJ WHFKQRORJLFDO SURFHVW IMOQWGWBBSQIO®@J D FLUFXOD!
%XFKDUHVW KDV GHYHORSHG VHYHWDG WEFP KR EO BRI/ XWW VF D IGW D O
WR GHYHORS VSHFLILF WHFKQLFDO HTXLSPHQWTV

7DNLQJ LQWR FRQVLGHUDWLRQ WKHWWWHK @R @ W DLLRDPOCE IDO/ISMVF Y QRSI D
HFRORJLFDO DVSHFWV RI ZDVWH UHFYBOALIQYJIH WKHF KIDBORUHWHRQ WV L

UHFRYHU WKH YLQH\DUG E\ SURGXBW® GVQL QW R UG DIGFMGRR IWDKFHWV Q ¥ Z\i
YLIXUH
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JLIXUH ,QQRYDWLYH 7THFKQRORJ\ WRUFDSI@NVDOLVH WKH ZDVKH

7KLY WHFKQRORJ\ LQFRUSRUDWHYV DWKDW FRE@ EHHH BVIRFHVED@WHGR
LQ DFFRUGDQFH RI WKH PDUF TXDOIPWWUHRDUYRWWKL W XLHD RR Q H WHRKHHC



WHFKQRORJLFDO IORZ LQFRUSRUDWHM 9P NFEWHNV & HRBEQ FRIWPIEF KM H V
VHSDUDWH ZDVK GU\ DQG VHOHFW WKH SURFHVVHG PDWHULDO

.

et
1ZT~Crushi) d ding-plant'
rushing-and grading-plan Didntlekiiching:

f machine

a2
SR-1630-Rotary- |
selector-

Mark: > ark: ’ e
dri _ seedsq]

TEF110—Helically:

Belt-conveyor- MDZ--Crumbled-and- DI-3,5- =
conveyor 15— Seed-conditioning-plant

crushed-machine impact-detached-

JLIXUH ,10$ JUDSH PDUF FDSLWDOL]DWLRQ WHFKQRORJ\ >

,Q )LIXUH LW FDQ EH VHHQ WKD3W HQHW KH G/ MVFAKRQ BRE RRPEDGWQRD I
HTXLSPHQWIfV WKH ', LPSDFW GHWDFKHQJ MRFGH.Y H LH/OK] FYHHQW L F
SRVLWLRQHG SDUDOOHO ZLWK WKH SRZHU VRORUAHRDQY®G O7 PDUF C
GHWDFKLQJ HOHPHQW SRVLWLRQHG LQ OLQH ZLWK WKH SRZHU VRXL
FDQ EH VXFFHVVIXOO\ XVHG V\VWHRV WKBW BEDQRRWE&ESH DQICS $1EXKE F B (
WR EH HQWLUHO\ FROOHFWHG DQGVWIM YUFROQWERJIX SRKRMYWWROMDND J
LW FDQ ILW WKH EHOW FR QRYBRROWDO RU WHKOLR X¥H 2VISWIWKDROX W
FRQYH\RUV

7KH PRGHUQ WUDQVSRUWDWLRQ V\WWHPLNVODWH ROWWNWW HRW W KIRW FIR
SURYLGH WKH SURSHU RSHUDWLQJ PREBRIUEXQWF D IVR/KVR 66U WIKIHQPC
KXPLGLW\ UHJLPH DQG LQ WKLV ZD3LMWMKH WKHHFKXQRORJLF OLQH JDXJH

7KH JUDSH VHHG VHSDUDWLRQ FDQ BH PDGHURMDRU\WZAHOMA®REWRU \
D VHSDUDWLRQ SURFHVV WKDW LV RIWHQ PDGH XVLQJ WKH FHQWL
FRQGLWLRQLQJ SODQW HTXLSSHG @ IFW R RERIA ZHQ G KW VE-DIPW QRCHE DV S
URWDU\ GUXP ZLWK WKUHH GLPEHIDKERQVD¥ERYENQFHYRHUWPDSYUDQV
FRPSRVLWLRQ 7KH GUXP GHWDFKHUHDQGHWHK & W ROV B XFWHLIRQ [RQ LV
JLIXUH DQG

7KH '7 GUXP GHWDFKPHQW HTXL S FARIVNDLQO\G KIDV\D PILIPG GIR FRRYWQ W
KDV D F\AOLQGULFDO VWUXFWXUH RDIGHSIORPH® B HR MWW EO D/XPK W DFEQ
WKDW DUH PRXQWHG IRXU LPSDFW BDSW BRW R AR BSIOH]FKW H ® RWLW H
SUDFWLFDOO\ PDGH GXH WR EDUV V@& AWXW I KL K B W S HOWHQ WY HVE Z |
WR EUHDN DQG VHSDUDWH WKH JUDLSH S\O-DHGIP H Q W KLRX W KOXH/WIHRKLLRHUYDHV
WR LQFUHDVH WKH WHFKQRORJLFDQ®IHFMAFN. JRDR H O\ XKW RGWKRIPSDF
LQFOLQDWLRQ RI WKH EHDWHUV D QWG HQQMGHHWL @/K M/ KSH HPADVEXUW I HR | WAKKHH
PDWHULDO LV GLVSODFHG SXVKHG WR WKH GLVFKDUJH PRXWK



7KH '7 FDVH LV SURYLGHG ZLWK WZRXYSPHQ®I RSHIOL\QUR QVRRGHIW W |
GXULQJ WKH DGMXVWPHQW SKDVH DM@ MR EOVXUH PDLQWHQDQFH LC

JLIXUH 7 GUXP GHWD)IFJO(’LU‘l 'UXP GHWDFKHU DFWLYH
HTXLSPHQW > @ FRPSRQHQW > @

7KH '7 FRQVWUXFWLRQ DQG IXQE®WLRF@3O FALKD\U D F WM KKL@ W\LIFM G 8 U R
DQG SRZGHU UDZ PDWHULDO GUXP VWBHHG >PP@ RMOPEQW@ LB UXP Gl
SRZHU HQJLQH >N:@ DQG >URM @Y PRI@/VERQV HHOO\BWHR 8 R Z H U
JDXJH OF[/[+ [ [ >PP@ 7KLV HTXLARHGWS S B XIF QW R QD UDONDH)
LQFUHDVHV WKH TXDOLW)\ RI SUR FHRAMH/ FDOEHMQ B O J\DRRGQE M P 8 WD R\
E\

8VXDOO\ WKH ZLQH WHFKQRORJ\ W QG § ¥ HDMH QROR WW B QW W QRS IEFHDN\ZE
WKH WRWDO JUDSHV PDVV DQG PXVMQFMNOBQBMILWID IKLFRKPR¥KDOO\ L\
PHFKDQLFDO SURSHUWLHYV IURP WXQV]BRLRY WRFKEKRHORIUSBRGWFEH F
GHSOR\HG LQ RUGHU WR DFKLHYH DRIURRY VHKBDUDMIHRWQ RO QGKRPD[L P
LQGLFDWRU LW ZDV HYDOXDWHG DW ZLQHLQUWR/R/HHY DQG FF
WHFKQLFDO SDSHUV WKLV LQGLFDWRU YW UMBPRVESBWZBWE WKH W\
DQG SRVLWLRQ RI WKH SUHVVLQJLNFM XDWHLR/QL ¥ DVONVKI\RS UW K 19 LOFRZ \H/W A I
DQG WKH XSSHU YDOXH IRU KRUL]RQMAD O60PIORMKHDWQ LFDD RU SQHXPDWL

'"HSHQGLQJ E\ WKH ZLQH WHFKQRORJFWIQCH O\KWZEHSWRGKFW DQSH U
XQIHUPHQWHG RU IHUPHQWHG UHR/ X Q@ MKIHLEDMH RH § HDFIN. PQ RAE W K
WKH GLIIXVLRQ MXLFH PXVW EH LPRBHXIDOLMAO\JSDBHHYNHG R)IRQJ) REGV L
WKH IROORZLQJ SURFHGXUH LV UHFRWRHD @B GL ARP | WHIR DU D WKHHHG G
RI &@ ,, + WR UHDFK WKH FRQVHUYDWDR@XKXBUGYWH RLOH -

FROVHUYDWLRQV FRQGLWLRQV WRDL QRIGEEPWOGKH JURZWK Rl ODFWLF

+HUH LQ SUHVHQWLQJ WHFKQRORJHEVXWHHWEGRO 8 HYH O RGCRPHFWORRDG
WHFKQRORJLFDO JUDSH VHHG VHSDUWKLR®HRLRIPF SSHHROAH VIV VD REFR U (
VHFRQGDU\ PDWHULDO LQ RUGHW WSRHREWAIEN\Q WHHOV @LQ/EK i 8 G URKEAXK
FDQ EH ODWHU FDSLWDOL]J]HG LQ RUGHU WR REWDLQ QHZ SURGXFWYV

5HVXOWY DQG GLVFXVVLRQV
7TDNLQJ LOWR DFFRXQW WKDW WKH SRIPDICH\D ZIL QUMHIHN SIUR B XZHH. PO U J
DUH SURFHVVHG DSSUR[LPDWHO\ RRMORLRODUWRQ@LWKRERKYHEWXQFK W
DQG KHFWROLWHUYV RI \HD V36 ROLMWXIQL'W LI D &R GHYHIOMRS RVKH DE
SUHVHQWHG WHFKQRORJLHY EHFDXVH IURP >WRQH@ RI JUDSHV LW



>NJ@ RI ODUF DQG >NJ@ RI \HDVW DQG E\ SURFHVVLQJ WKH PD
>0@ DOFRKRO DSSUR[LPDWHO\ BERE@RKIDHD VW EODQ G\ RI YRO

$QG LI ZH WDNH LQWR FRQVLGHUDWLRQ RVKW KIRM W FE \SKUIRGPOFRHK W L F
HVSHFLDOO\ IRU DQWLR[LGDQW FRQFHQWUDWLUR@WRILBUDSH VNLQV
OLWHUDWXUH DV IUHH UDGLFDO #*(XURSHDQ FPFORINH WD ZDWKHQMCHIWD R QH
SURGXFWV RQ WKDW VHFWRU DQG WRBDNBKRGRRRHBH TORMNRVRLY DFWL
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JLIXUH $QWLR[LGDQWYV FRQFHQWUDMATRQWHRWHGXt W VHHG DQG \

$V LW FDQ EH REVHUYHG WKH DQWLQR E S B ROV FIRQ FHMHDWWRQ Q @V K H
VHHGY DQG FRPSDUHG WR RWKHU LB KLRMY/D QW WKDNWH W KH H U Y'&H$ O D
UHSUHVHQW D YDOXDEOH VRXUFHWRNH[/QDR W QVRKRY W LGHENDMOD@OH W
IDFW WKDW WKH RLO H[WUDFWHG [BRIPQJIDD/B\W\ PIDALFG \B DV KQWKY D C
FRQFHQWUDWLRQ LQ 2PHJD + )LJ -6DELQILW FIX¥\EHQVAKDW H{3H W KD W

WKH JUDSH PDUF UHSUHVHQWYV D YRQXDEOH VXEVWDQFH LQ KXPDQ Q.

61%| Average Fatty
Aclgd Value

1%4  16%|

—
29%)| MONOUNSATURATED FAT

Canola
Grapeseed
Sunflower
Corn

Olive

FAT

23%| POLYUNSATURATED FATS

48% LINOLEM ACID: OMEGA &

Peanut
Cottonseed 19%

B arHALINOLENIC ACIDOMEGA S

5% *Double Fractionated

Palm Olein
Butterfat

JLIXUH &RPSDULVRQ RI DYHUDJH IDWW\ @FLG YDOXHV RI GLHYV



&RQFOXVLRQ

,Q WKLV SDSHUZRUN DUH SUHVHQW HG RMHARNVVWHWIOQ R O R OHH ¥ L QWK 2 BV \
LOQFRUSRUDWHY GLIITHUHQW W\SHV RN H{GET XD © B HRMN K/ RIBQY GD IS KDWY C
WR EH XVHG LQ FRQWH[W Rl HQYLURD®R QW D ® LSRRD VALHNVWHIE JUDSH |

$W WKH HQG DUH PHQWLRQHG VRPHERIREKMHDYQBEDOBPBR SURSK PW VY AWK
QRW RQO\ LQ IRRG LQGXVWU\ EXW DOVR LQ FRVEPMWMLFVY SK\WR SKDU|
IHHGLQJ RU ELR IHUWLOL]JHUV LIQW XVHEG RAMKGEFHSD BEBUUW R FRKIQW DR J\
SURGXFWV WKDW FDQ EH IRXQG LQ WXKIHPDRMW WB OB EBW FQWPHWEB LHUWDM

JLIXUH BURGXFWY REWDLQHG E\ FDSLWDOL]LQJ WKH PDUF E\ Sl



7KRVH H[DPSOHV DUH SUHVHQWHG WRRG XHWMVWXPGC SWR HHDWIHD O QRI WK
HI[DPSOH RI WKHLU DFWLYLW\ DQG WIHKHQDE\OW KIDIMW RVK AR Y PWS/DHHP HQ W L
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