==2CARPATHIAN JOURNAL OF FOOD SCIENCE AND TECHNOLOGY

journal homepage: http://chimie-biologie.ubm.ro/carpathian_journal/index.html

U4 BHE T (PIHES ")+, =+ L /0" /*P) 1L+ —+""HO0) 2# , #-$2$, ")
*&2H# , +#) . #19)
I
I"H$%6& (#)H( Yo+ ) 1. !

H"H$%&'()¥)+,-.)/$01'&-023),4)5(6(708)9:)",;$'(-<%)=2&"28)5(6(708)>,;($0X
< (@#A(6BS,
" #$%&&' ()*(+.&-.%/0/.1&2+#34$"&1. 11 FD*-*1

I"#$%& () $HH+(- (101120  (

I"#"$%" & 350$#67-60"8( 9:$.97( 9:&( ,79:-;( .9:95".":-( 90"( :<=9&9>;( ;6/?"#-( <
Cagc+,-"rro 01) 2( ,0<@<61809:; @<0.9-$<:;(9%&(9-16;-9%:9/7"(&"%"7<,.":-A

3" ,-"&' ( BC"(90-$#70<=(6,(,"0@<0.9:#"( <@$5%-97( 950%$#67-6097( .9:9%/3(-
(((((E@"#".1'0 0n2( $.,7"."-$:5(9,,0<,0%9-"(;<@-=90"(9:&(C90&=90"("7"."($:(909; (;6/?"#-(
3,4+"5*-( ( -<(&";"0-P@PHI-$<:(B&(& A(4$5$-97$D9-$<:(9:&(B"7"E(-09:;.$;; <
I"#"$%&%#'() <(;F.(@90.;(9:&(<:(7905"(,79:-9-$<:;( 6;'"&-<( @<0"#9;-( 9:&("7$.$5:¢
*&"+"),$+-./0'/+%() &3$;9;-"0;(#96;"&(/>(,";-;8(&0>:";;((9:&(:6-0%":-(#<.,9-$/$73$->(90"(97(
1-$2)3%.24)*/5"-#"60Y6 $.,7"."-"&(16-( 90"(-STF<,$#;(<@(&$;#6;;$<:;(9:&(0"764#-9:-(<:(-C"(,9
7 %8%09:&p#' 1<.9:$9:(@90."0:A

*g ) 3 (;60%">49;( 796:#C"&(-CO<65C<6-(1<.9HR($(=9; (&%;;".$:9-"&((/>((

G9-$<:97(16097(4"%"7<,.":~(G"-=<0H((IG14GI(-<(@$:&(<6-(-C"(="9H:
9:&(-C0"9-:(/6-(97;<(-C"(<,,<0-6:$-$";( 9:&(G-C;(-C9-(=<67&(&"-"0.$:
-C'($.,7""-9-$<:( <@( &$5$-97( ."-C<&;( 9:&( $:@09;-06#-60"( $:( !<.

950$#67-608B5".":-  8((($:(<0&"0(-<(H"™,(,9%"(=$-C(-C"($.,& &(/>(
-C"("#<:<.$#8(&".<509, CHH(9: &(#7$.9-<7<5$#I7 (#<:&$-$<::A
5
/01 1($8234"$'2)) 4:2"D5 56 (45 +:2955 <9"H99;5 "195 ADAENG
6,4)278"7+95 '5 :88)9'5 <7%$);9$$9$5 +95)"I5:885)"$5=9:;);,$5:;"FOSAQ+<EN) V5
2+)72:85 (5 "95  92(;(=>735 @@+=5 O(+5"195#7+#($95(45"1)$5$"7>D5L58((C5:"5"

'OA98(#=9;"5 '5 #+($#9+)">*5 BI95 C9>5 9N"9;"5"(5H!)2!5=(9+;)J:")(;5=9::$5":2C8);,5
144)278")985 4(+5 :,+)278"7+:85 #+(72")(;5 :+98)=:"95 2!I:;,9D5 '9$9+")4)2:")(;5 :;'5 9A9;5
'92)$)(;5=:C);,D52+(#5$9892")(;D5:;'SS7##(+");,5 :A()');,5:5H)'9$#+9:'5:,+)278"7+:852+ %) $*

$>$"9=$5 4(+5 9;I:;;29'5 2+(#5 (7"HT™ PI:"5 L5 4);'5 )$5 "15Q=:+"5892!;(8(,)9%$5
(E:88:"1:'C:D59"5:8*D5B1-F :8),;);,5 H)"15 '9)2:"9'5 $(4"H:+95 :88(H5 :5
G7"D5t)278"7+188)"$5+952!:;,);,5 "(:>5 "921:(8(,)2:85+9A(®B)(;5(;56,+)278"7+95R0),7+95

:'5C;(H89',951:A95"(5<957#""9'5:$517)2C55:$5 -F*5(&$5 :+980);A9;"9'D5 9AY'5:5=7215 4:$"9+5
$=:+"5 "921:(8(,)9$5 4(+29%5 "195 9;"+:;295 );5 :885:"95 "I:;5 "195 :<)8)">5 "(5 "+:);5 :;'5 2+9:"95 ;9H5
4)98'$5(45:2")AY"'SDAIR!:; 95(7+58)495)"$984*5 ("19+55#92):8)J:")(;$*5 L;5 "I)$5 4+:=95 "195 47"7+9%
G7"5C;(H89',95":"5'(9$5;("52!:;,95<9L:A)(+$5  3(<$5);5"195:,+)278"7+9D5<7"5;("5 (;8>D55:+95:
)$57$9898$*5 H)885 <95 +9$!:#9D5 $(5 "I:"5 17=:;$5 :A95 "(5 <9~
6'5:5")=95 H!9;5),)":8)J:")(; B:$5 H9885 :$5 =090 H)''S 5 6+1)4)2):85 L;"988),9.295 R6LF
8(<:8)J:")(:D5 #(#78)(5 -.9).5 -5 28)="95 T:21);95 U9:+-;);,5 RIUEDS L; 9+;9.5 (45 B);,$5
21,985 495 989=9;"$5 $!'#);,5 !7=:;,C);'5 El_((EF—D—Sg\gZ((ESI?)%i:)%%glgzgi?:%gﬂ{%
A7"7+9D5 7:399;5 2(=#9")")(5 )35 7,9+,():,5 BI)S5+0:8)">5 #7915 +)278'75:959;" 5
<?. H99;5!7::;5.:; 5:..:2!);9D5<?. H99;5'K7::;5 2MA))9$5 (5 +9I7)+95 (H::>$5 :3(+5
L;"988),9;295:'56+")4)2):85L;"988)91BIEDE)5 .\ \g4 4=y 5 15 (5 )=#B9=9:"5 NE+H(295$9$5

15



(6'%7B<"+:""2-"#)=0/+#"0)9>) 299 @)* .-%#.%)"#@)3%. 2# BT F O3 B))

YO=("95W(;"+(BREYVEES <+(:'8>5"(57$95G),5  $'7'>5:2"7:885H55"(5+9A9:855"195:"")"7'95 (45"195
V:": D5 :$5 H9885 ZEQD5 [),G9992!;(8(,>D5 Y(=:):55 4:4=5 =::,9+$5 +9,:+");,5 $=:+"5
ZEYQ5 ;9"H(+C5 :;'5 L;"9+;9"5 "(5 =(})"(+5 5;'5  "92!:(8(,)9$5)=#89=9;"")(;5:;'5H!:"5:+95"19)+5
=:;:,9=9;"5"1954+9$!5:,+)278"7+:85#+('72"$5:;'5  49:+$5:;'5IN#92":")(5*
"1958(,)$")2$5#+(208%5*53)"5:8*D5F 5 5

L;5 "195 $:=95 "+9;"8595 7$95 (4%)+989$$5  50)64#$%& H#+7)#(3)8%$YR37
Q9;$(+5 \9"H(+C5 RPQ\F5 H)"I5 LE5 ;9"H(+C5 );5 B!95 =);D5 7#(@'95 :'5 +989A:5
E+92)$$)(6+)278"7+95REGF5H(78'5<95:;5:"9'5  $2)9;")4)258)"9+:"7+9D5BSH(‘eBF5$":")$") 2$5
'A;",95"(59N)$");,5$(87")(;$5(45E65$>$M=*  H:$5$"7")9'5):5(+'9+5"(5<95 C;(H:5"195$4@D
R*5Q7+>">D%:8'D5F 5 +"D5 :$5 H9885 8:"9$"5 =('95 "92!;)I79$D5

6;("19+54:295(45'),)":8)J:")(3:;5:,1)278" 7495 '9A)29%5 ::'5"((8$5 7$9'5 ;(H':>$5);5 :,+)278"7+95
)35 MO9S )H(727)(5 (45 HWHOIT9;2>5  6:5:;:8>$)$5H:$5=1"9D5);5(+'9+5"(5!),!8),1"5"195
)'9;")4)2:")(;5 RYOLVF5 ".,$5 );5 $7##8>5 21:);$5¢"+9;,"1$5 :;'5 H9:C;9$$9$D5 :$5 HI885 :$5 "I95
HN2!5 M9;,9;'9+%$5 "195 ;99'5 4(+5 );2(+#(+:");,5  (##(+"7;)")9%5 5 "l+9:"$5 +9,:+");,5 $=:+"5
:'57"8)J);,5"195:")")(;:85,9;9+:"9'5""*5L."5)$5  "92!;(8(,>5 ;5 )"$5 )=#89=9;"")(;5 );5
,9;9+:88>5 :$$7=9'5 "I:"5 "19$95 "™:D5 (;295 Y(=:;)5,5:,+)278"7+9*5L;5")$5 $9;$9D5 :5 $7+A9>!
19:9+:"9'D5:+952(=#89"95;'5+)4958y9%$:+>5 ~ H:$5 8:7;219'5 ;' B":CH5 "(5 ™95 \")(;:85
):A(+=")(:5 4(+5 =:C);,5'92)$)(;$*M5 RE7D5 9"5 \9"H(+C5 4(+5 Y7+:85 VOA98(#=9;"5 R\)\b
8*D51 -5 H:$5)$$9=);:"9'5"1+(7,1(7"5Y (=:;):* 5

T:21);95 U9:+;);,D5)%$5 :;("19+5 $"7;));,5 (?##JFI(I:Z!);.’,S !9“5_{#(?89:?);5 S 9$2:L)# )A9"5
).)":85"(BUS58(;,5:$5)"5:227=78:"985"" 5115 1 2000 (S TIOHET SHISDSIS +IBTE'ES (45195
ON#9+)9,20D5 )'5 1)9;')4)985 195 21:889;,985 |5~ 210015 ;’25_ZE22857_?)5(’_?'gg,??f?ggé,ﬁ;,359$5
278 THBTUS)E)5 4,25 $=+'5 S@H+95 BT 1S AR Ve vy )
— - n . :." | 1 1 ' ' III )y <)1) . ] )
2;918?!1% i?;(’)‘r?.( 1;$25'9:;5.559:A8)923225;§3i55 '?!25 ,+)278"7-8H)"15 "195 =($"944)2)9;"D5 94492")A95
-920$8)" 485 (#4(+'7;) 545195 (#9+:")($5$7215 10 TIIDHET(FS92L(B()9%* 5
$5"+9:"); BIO5#8:"")($5(+5!-+A9$") B > :

B!95 )=#89=9;"")(; 5 (45 $=1+"5 $(4"H:+95 A ) Xl
$(87")(;%);5 :,+)278"769'5 $7)":<895 I:+'H:+% \5 ]
1 8$(D5198#$5);2+9%)95 >)98'5 (45195 4:+=5<>5 §f :
M=:C);,5"195 <9%$"5 7$95 (45 "195 +9$(7+29$5"!:"5 "195 . : 5
4:4=9+$51:A95:"5!:;'M5:;'5<>5+)$);,5"1I95 M89A985 &4
(4517:8)">5:;'519:8"15 (45"195 2+ (#$M*RW!:;");)D5
9"5:8*D51.55F

B! 7$082!;)2:85#9+4(+=:;295"1:"5=:;C);'5 e
1:$5,("9; D5 :88(H$5 "195 '9')2:"9'5 $(4"H:+95 :;' .
LHH:495 (5 9;$7+95 "95 =::,9=9,"5 (45 )3)))))2)<)g()))43")(,c<-<q--,;'KK$:&6;-O>=$O"&A#<.H@'55'L<@
8+)§Z§ 7+:85 (#9+:9% 4(+5 =78")#895 #8("$5 :;'5 950$#67-609-"l< @$5$-9090.$:55:1) 1) 1K(

B1)$5:+")2895'(;95:;5 (A9+A)9H5 (45195 =($"
$),:)4)2:"5 :;'5 "195 ;9HI$"5 "+:2C$5 +9,:+);,5
V),)":8)J:")(;5:;'55B+9;'$5 5B92!;(8(,)9$57$9'5
);56,+)278" 7 7$5<9);,5!98#47854(+5);4(+=);,5
5’5 +)$);,5 :H:+9;9%$5 :$5 =72!5 :$5 =:;>5
$":C9!(8'9+$5($$)<89*BM5 =:);5 5 ,(:85 (45 "195

16

vvvvv(&/



(6'%7B<"+:""2-"#)=0/+#"0)9>) 299 @)* .-%#.%)"#@)3%. 2# BT F O3 B))

<0=%T74+$7)#(3)37"47TNR(7 ¥ B9A)2%5=::,9=9;" 5
¥ PL"5)$5;(H5"19%":"q@5:+3;'5H!:"5)$5 ¥ Br##8BK (2CHEE:89MA)'9;2%5
"(52(=9a5 ¥ S5O#(+"$5 4(+5 4:+=$D5 #8("$D5 H(+C$5 :
¥ PL"S +38)"+9;,"1$5:; ' Bb##(+"7;)")985(45  :2")A)")9HRO),7+9HF
07885 67"(="")(;5 (45 "95 O:+=5 5 6,+)5V),)":89:;:,9=9;"5)$5:22(=#8)$!9'5
E8:;":")(;a5 <:$9'5(;5,8(<:85%$29;:+)($5:;'5:5$>$"9=5%5

¥ PI"5 '(9%5 E+92)$)(;5 6,+)278"7+95 (;5 6L5 RI"'#$%&&9=9+3*ZpS&"| @
6##8)2:")(;$5 =955 5 5 HI'5 (A9+A)9HS&@)) 278" 7@+9$91@H/8)2:")(;$Q@
'O#:+"=9;"$5 <9;94)"5 4+(=5 '),)"8)J9'5 )=#:2"&5;'5 T:21);95 U9:+;);, *5622(+);,5

4:+=ab H)"15'9$2+)#()5 =:'95 <>5 $(4"H:+95'9A98(#9+$D5
B|9$95+95"|95|79$")6$* "195 $(4"H:+95 4(+5 ):#+(A9l5 :,+)278"7+95
L;5 :;$HO9+5 "(5 "19=D5ASE>B9#+9$9;":")A95  #9+4(+=1,2955),2(+#(+:"9'5:5ZLQ5 =1##), B
;'5$>"19")2:88>5 $I(HO5BW!: ) )*5¢d59'5  9(B(2:")(5 9;,):95 $(5 "5 #9+4(+=:295 )35
:8*4);5 "195 L;"9+;:")(;:85 S(7+;:85 (45(8:;)A95  :2)9A9'5 135 "195 =:##9'5 #8("$5 1;'5 8:'$5 1495
B92!;(8(,>5 :;'5 Y9$9:+2![B "I+(7,!(7"5 "195 = 9'5<>5"195=:21):95 M22(+"):,5"(5)"$5(H:5

MOS8(H5 W!:+"5 6,+)278"7+:85 E+('72")(;5 Q>$"9=">#95 (45#8:;":")(; 5 $()8D5 "+9:"=9;"$5 :;'5
RO),7+951H5 "19548((+54: H8%99=#(H9+9'55 (#9+:")(;$5":"5"195+9$#92")A95278"7+95+F 7)+9$N

<("I5H)"I5W8(7'8#%87")(;$D5'+(;95:;'5:"988)"9$5 L"5 )$5 ;("9H(+"1>5 '"5T:21);95 U9:+));,5
"+:$)$$5)(;5 -’56 Q=:+"5 eYE5 #8:"4(+=$'5 ZLQ5 RTUFJ$5:<895"(589:+;5:$5)"5:227=78:"9$5"":5;'5
$(87")(;$5 ON#9+)9:29T:21):95 89:+):,5 RTUF5 )$5 4:$'5
5 <92(=):,5 5 #(HO+4785 "((85 4Ji5+9:9):,5
‘ PRODUCTION ;,+)278"7+:85 #+('72")(;D5 4(+5 );$":;29D5 TU5
s s pritot SO S #+92"85 HO:"I9+5 :'5 >)98'5 "I+(7.15 $:"988)"95

)=:,9%$*150:;D9"5:8*D5b.F5
B!95=:2!);95)$5:<895"(5$9;'5:89+"$5)'9;")4>);,5
"195 (#")=:85 ")=95 4(+5 1:+A9$");,D5 $#+:>):,5 (+5
"+9:");,5 #8:;"")(;$%5 $88599'9'5 );4(+=:")(;5

+95 2(8892"9'5 4+(=5 "195 $9;$(+$5 (45 L(B5 '9A)29
------- ):$":889'5 );5 HO:"19+5 $":")(;$D5 (;5 "195 8:;'D5 );5

B ] = - M9892"+)2:85 ";;C$MD5 "(5 2(++98:"95 :;'5 =(;)"(1
5 :2")A)")98$5:;'5(#9+:")(;$D54(+58:7;2!);,5:89+"$5);5

48%)5608(H5W!:8,+)278"7+:85E+(72")(;5  19:85 ")=95 1’5 )/)2:");,5 "+9:"=9;"$5 'S
Q>$"95 (#9+:")(;$5"1:"5"D5+9$#92")A95278"7+95+ %7 ) +9$N
*0/+.%()<2"#@2-#-;)K;4) % 'FECAG) @$"9=5 <:$9'5 (;5 6L5 :;'5 TUS88(H5"195
) )'9;")4)2:")(;5 (45#8:;"5")$9:$9%5 :;'5 :##8)2:")(;5
B!7$D895 47;2")(;$5,9;9+:"9'5 <35":85 "((8%5 (45%5(87")(;B7S® @=9'5
C)'8(+9;$74;, 5195)=#89=9;"")(;5(45#+92)$)(;5 V795"(52(;29#")(;D56L5:;'5TU5!:$5"195:<)8)">5"(5

[, +)278"7+95H)"ISAPHS2"5:227+: 25+ 9% 2(;92"5 "(5 =78"#895 H9:"I9+5 $"")(;$5 4(+5
¥ =())"(+);,52+(#$D #+(A));,5+9:8)=95H9'19+5);4(+=")(;*B
¥ 9;$7+);,54);:;2):85=:;:,9=9;" 5 6885 :<(A95 =9;")(;9'5 49:"7+9%5 :+95
¥ #8:;);,D59N927");,5 :;'5 =(;)"(+);,5 (45 :44(+"<89D5 <9);,5 :A1)8:<895 9A9;5 4(+5 =(<)89¢
;,+)278"7+:85H(EC$ 'OA)29$54(+54:+=9+3$5:+(7;'5"195H(+8'5:;'5 A9+>5

¥ :88(2:");,5 "195 ;929%$$:+>5 +9$(7+29$DHI+AS)AQ98F R!"#$%&&9=9+3* AP @
4(+92:$");,5"+9:"=9;"B(+5<9);,5:##8)B7%® @ (A9+A)IHS &) 278" X@+9$9@1#8)2:") (;$@
"=9% )=#:2"&F

¥ +9:8)=95 :89$D5 );$#92")(;$5 :;'5
(<$9+A") (B

17



(6'%7B<"+:""2-"#)=0/+#"0)9>) 299 @)* .-%#.%)"#@)3%. 2# BT F O3 B))

=95 )"5 49:$)<895 "(5 #+('7295 =(+95 #8::"$5 "I::5
9AO+5 <94(+9D5 :22(+):,5 H)"I5 BAYES>$"9=5

i 'OA98(#5<>5T:1:+:$!"+:5Q":"956,+)278"7+:85H)"I5
| “roges M"195 $:=95 (+5 :5 8(H9+5 );#7"5 (45 +:H5 =:"9+):8$
( RQ:"($!)5\*D59"5:8*D54.-|F*

6$5 6LD5 TUD5 L(B5 :+95 ):"9,+:1"9'5 ):"(5
2(;A9:")(::85:,+)278"7+9D5);2(=95 4+(=5"195:,+)5
$92"(+$5H)885, (7 #*5

Harvest [l Machinery B!95(7"2(=95(4579%);p)":85"92!;(8(,>5)$5
werings [l Uvesreom "5 Q5 ):4T'5 +:)(8:88822(+):,8>*5 5 BIO5
. . ) 2=#9))(5 +M(5G (45 2(AM(:85 )#T'S
55555:50) <0) )K).I5 BI2I5 6,+)278"780  _.ugy).8g5 $7215 :$5 49+")8)J9+45 15 :+)278"7+:8
T59=9" 5 219=)2:8$5 '92+9:$9B5$5 )$BEEbYB{\LB 15
o o :499);5H)"I5"195,+99:5'0 % (8)2)9%"
6885 47;2")(;$5 :;'5 2:#:<)8)")9%5 =9;")(;9'5 K).I5 BO2I5 6,4)5 T:-,9=0:" 5<:$9'5 (:5

S(A95:+95 QBYEIZBKQS +98: IS HIIYBS — 64+14)2):85 L;"988),9;295 5 T:21);95 U9:+:);,5
"((835 CF 9:$79;, 5™95 )=#89=9,"")(;5 (45 :88(H$59:$)8>5#8:;;);,D5=(;)"(+);,5:;'562:++>);,5
#+92)9)(15:,+)278"7+95H) 1SRG 227+:2% 5 ::8>$0$5 +9,+):.5 :885 "195 :2")A)")9$5 (45 "195
E+9)2")A95  6::8>"285  4(+5 E+(29$$§: i
67°(=)(5 =5 - TO21)J)( SREGTFRA(+5 GO8:"O'5#8:;"5#+("92")(;5:4492" @45 (45
VIATAIS (25 M(HASS BI(=T(5  wgs g(<:85 >)985 0AQ+>5 >0:4%5 6+7)4)2):E
'B921(8(,)2:85VIAIB(#=9,"SREBMBA(+5\9HS | .uggg) 99955 T:21):05 U9:+:):,5 4(+55 5 K),I5
G7$),9835 T(9835 RIGTFS):)239195 )395 (45 oo "0 0 e o o 01 7yiiore Hy1b 8+ 25
8(<:85 :,+)278"7+:85 #+(72")(5 H)'IS 195 g (yn_g5 4(+5 '9"92"): 5 1:+=4785 ):$92"$5 ;5
<9"H99;5 1.-5 :'5 1.X.*5 5 B92!;(8(,)2:85 N$9:$9%5 2::5 #+9A9;"5 4(+5 "195 +)$C5 (45 !:+=47
) (A5 )5 4:+=);, 985 2(=),,5"(587#H#(+"S $92"$5(+5)$9:$9$*
H(+8NS5 #(#78:)(5 ):2+9:95 :'5 5 8B)(5 <>§) 5 578 A" (D5 #B:7).D5 2+(#5 #+("92")(.D5
1.X75 L 49+18)J)(;D5)++),")(;D9S"); 5:;'5:885 ("19+5
R"HY68&H#T<8)2:") (:$*":(*:8&#7<8)2:")(:&/0_/_ifi 2")AYYO$5 405 =195 "I4(7.15 5 4+)9:'8>5
§A="__T&B\O@.L1. @--.["#4F °S "9+4:29*5 BIO5 KB5);"9+4:295 :88(H5"(5M"+:2C5"
V+(9508>180:); 5VSL5€;"9+#+)$IDSOULY 7. .y g s5750'5 1511950 "+::20D5"1952($"$5::'5"195
);4+:+9'5J6kD5 98")="H. "5+ (9525 8#4+:>5 Loy 5 17485 4(+5 9:215 :2")A)">MRG6,+)A)5
49+")8)J9+50.5"(5_.5"):9$54:$"9+5"!:;5'();,5$(5<>:%(C89..5*
I* 5
G79):0995;9)9+5L"988) 9:2054+(392'$5"19+ 955205 v womareagon) #3) 9
+(7) 5-15 T 5:,4)278"7+:85 $9:$(+$5 );$":889'5$E?,),99 (2328-1;(-2%;’;‘4;5 &%) #(3) 939
B(<:88>5<>S1.1/0R! ASIEAH oD 2(C4ES 6'5"195 <9 )i);,5(451.1-D5:5179%")(;;:)+95
0819 >0 HZ (1018559, 75209205 O 1195 87:2195 (5 "195 Y(=)o5 =4C9'DS
195 LIow9s 5 H$5 200795 15 =01(5 '(5 W98 SIAID 65 MO8 N S
S S S D A S 0 A98(#29:"5\0"H (+CD5 A(+5 )85 +7)2895 #7-+#($
HG985:75:57: 91, ()1 SH+(392D)SBIS(TOIBA 105 15 (45)19:7)45):. 51195 2(7)(::8)") 9855
DA (BS -5 )"9+9$"5 49,+):.5 ').)"85 "921+(8()9%5 ):5
T9:HBIDS HIOS $=+'5 2,985 H)B35 <05 19 )L I1ITE 1B )0 LYo O oLt
$#8:'5 "195 4)98'DF)278"7+:85 4:+=5 =1 9+$5 4 +=5=1119=9; "5Y9,)(;
H(78'5 <95 4+905 7#5 "(5 #9+4(+=5 ("19+5 ":$C$5 H)"I5
=(+95944)2)9; B>
Q"")$"285  '9=(;$"+'9'5  "I'5  "I95
=::1,9=9:"5 #+(A)'9'5 <>5 "195 6L5 :'5 TU5 1:$5
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Which region of Romania do you carry out your activity / have Is your farm part of an agricultural association?

your company headquarters 20
NE NV SE CENTRU 5 Nu DA 5
5 4&%) @) m1n:##8)9'5 179%")(;;:)+9%5 L$5
48%) @ m-n:##8)9'5 1793")(;;:)+98%5  >(7+54:+=5#:+"5(45+R78"7+:85:$$(2):")Ba
P D215 +9,)(;5 (45 Y(=3;):5'(5 >(75 2:++>5 (7"5 L;5 :5 =:3(+)">5 (4Rlg K (45 "195 "(":85
>(7+5 2"A)'>5 &5 LIA95 >(7+5 2(=#:>5+9%#(;'9;"$DE+=9+$55:+95(H;9+$5(45QTe$D5:$5:
19:'17:4"9+$%5 89,:85 4(+=5 (+,:)J")(;5 :'5 5 Rg B +95

B195 :7=<9+5 (45 +9$#(;'9;"$5 H:$5 +98:")A98>5,+)278"7+95 $(2)9")9$5 Q4B :+95 Y9$9:+2!5
$=:88D5 "N$5 :$#92"5 <BHFB<3924%+5,("19+5 29;"9+R0),7+9% F

,8>$)$S What is the legal form of your organization?
B!($95 H!(5 H9+95 );"9+9%$"9'5 );5 :;$H9+);,5 e
"195179%")(;$5H9+95=($"8>54+(=5"195Qe%D,)(; - ”
RB:<98%F e
AH#B+%N)$"+)<7")(;5(45:;$HI+$5¢>%): ;5
+9,)(;$3
w2 3

3 % g E " 48%) OBN/N:##8)9'5179%$")(;;:)+9%5P!: FH5

e;e =12, |® \; 5 "19589,:854(+=5(45(+,::)J:")(5a

- . + 552 - < o ON

LO*+, - 123| 565 | 5728 | 525 | 94# | 163 L5 :8$(5 H:;"9'5 (5 C;(H5 "195 '9,+995 (45

()" 0" | A# | 4# | 4# | 4# 4# "+:););,5:;'5"195);)"):854)98'5(@%2:")(; §45"195

o );"9+A)9H9'54:+=5=:;:,9+8B!95'(=);:;295 (45

B!95;9N"5"H(5179$")(;$5%(7,!"5"(5)'9;")4>5 oz ¢+ e Qr&E H)'IE 5 021 -
"19589,:85+=5(45,:;)J:")(;5 );5(+'9+5"(5:A95 .§$955fii 9;5 fgg (4’5’3. ffg)..'.2';’8?32.?é8?§ig)89
:5)=:,95 (;5"195'9,+995 (45 2(:,78:")(;5 (45195 - v ¥ ' DO
Y(Z)55 4)278'T+85#+(#9+898)§8+0:>5  K@DS /IDIGIAS VO,+99D5 /IDIgS TVDS)S )$5
#+(A9;5"1:"5 $=:885#+(#9+")9$5 2:;5 (;8>5 9;$7+95°0#8::9D5 );5 =>5 (#))(D5 <>5 ™95 );'7$"+):85
$7<%$)$"9;295 #+('72")(;D5 "195 +9"7+;5 (<":);9'5$92"(+5 '9+98)2")(;5 :4"9+5 -fi*5 5 Q(5 "."D5
<9);,5 );$744)2)9;"5 4(HH"85 =:;:,9=9;"5 9;,);99+$D5 :8=($"5 +9,:+'89%%5 (45 "19)+5
)=#89=9;":")(;5 :;'5 5$=:+"5'9A)29%%;"+(889'5 $#92):8)J:")(;D5);A9$"9'5")=9D5"+:););,D54);:;29$5
:2")A)")9% );5);! 9+)"9'5(+589:$9'58:;BHR+955

G92:7$95 b (45(H;9+$5 8:'5 +95 ("5
(+,:)J9'5 :$5 $(2)9")9$D5 +9A9:85 :5 HI:C5 4(+295
+9#+9$9;");,5"195);"9+9$"$5 (45 4:+=9+$5 H!)2!5:+95
$#+9:'5 );5 $=:885 9;"))9$5 H)"!(7"5 37+))2:85
#9+$(;:8)"R0O),7+955 F*
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high school

65

university degree

master

agribusiness

" 4&%)BEF.GHGBn0N:##8)9'5179%")(;;:)+9055
P1:"5)$5"1967:8)4)2:")(; BOA9B5(45"1952(=#:;>5

=::9+a 5

6$5+9A9:8$5"1952!:+"5<938HBA589,:85
9:;")")9$D5 H)"I5 92(;(=)25 :2")A)">5 );5 :,+)278"7+95 U:$"5 <7"5 ;("5 89:$"5 :+95 #((+8>5 'S:);9*
:+957)2+(@;"9+#+)$9$D5 H)"I5 7#5 "(5 f5 H(+CO+&0H,7+9HF
<9);,5:("5 C;(H;5 "195 A:8795 (45 ("19+5 +9$(7+29%$5
8)C95 4);:;2):8D5 =:"9+):85 :;'5 "195 $7+4:295 (45 "195
8:;* 5B19$95 :+95 4(88(H9'5 <>5 $(2)9")9%$5 R1XDfgF5

H)"I5-. @.59=#8(>9985),7+955

20

BI95 =($"5 $),;)4)2:;"5 #+(<89=3$5"195
=:;1,9+$5 2(;4+(;"5 H)"ID5#£9:45);5 "195 ,+:#15
+9#+9%$9;"9'5);5 O),7+9BfD1g F5:+95((5 (8'5
H(+C9+$R%B*-g F!:A95 (5 #+(#9+5 $C)88%5 :;'5
:8=($"5X.g FA: A9% C);'5(45%$9:$(;:85:2")A)">5
;;'5:+95;("5A9+>5);A(8A9'5);5"195H (+C#B:29*

5

How many directly productive workers are involved in the
company's activity?
51-100

10-50

1, 4&%)J®B_n:##8)9'5179%")(;;:)+9%55K(H5
=:;>5)+92"8>5#+('"72")A95H(+C9+$5:+95);A(8A9'5
);5"1952(=#:;>h$5:2")AB>

B!95 $":"95 (45 "195 :+"5 +9,:+");,5"195 8:2C5 (45
944)2)9;2>5:;'5&5(+5"195+:+)">5(45:5=(")A:"9'5:;'5
HO8@:):9'5 H(+C4(+295 $!(78'5 <95 :5"+),,9+5 4(+5
4:+=5=:;:,9 +D5"(5 =(A95 (;5 4(+5 )=#89=9;");,5
;9H5"92!;(8(,)9%$5);5:,+)278"7-8*5

j;4(+"7;:"98>D5 "1)$5 :$#92"5 H)885 1:A95 "195
2(;$9179;295 (45 +9=(A);,5 H(+C9+$5 4+(=5 $(=95
3(<$D5 "$5 )=#8>);,5 "19)+5 +9"+):);5 :'5
=:$"9+);,5 "195 $C)88%5 +9,:+");,5 ;9H5
"921:(8(,)9$ D3!9+95)"5)$5#(8P):;'54(+5H!(=5
)"'5 )$5 #($$)<89*5 \("5 :885 27++9;"5 :,+)278"7+
H(+C9+$5 2:;5:217)+95 "195 $C)88%$5 :;'5 C;(H89',9
"I7$5(5<2(=9 55=:"95H)"15"),)":85=:21);9%*5

6")")(;:88> D5 $7+A9>9'5 =::9+$5 "I);C5
=(+95":;51:845(45"195;7=<9+5(45H(+C9+$52+9:"9
"+(7<89%$D5 2:7$95 ;3D5 9A9®45:;'5 5:+95
44)278"5 "(5 +9":);*539D5 :885 <94 (L2DABK5
$=:885H:,9%$5:;'59:+;);,$&
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What are the workforce issues you face? What are the crop preparation big issues you face?
others

Others

— Price of agricultural

poor trained

Lack of labor

well trained

involvementless of the
C difficult to retain "
Climate risk

5
1 4&%0)KGBIN:##8)9'5179%")(;;:)+9%5P!:"5:+95 4&%)/LENIN:A##8)9'5179%")(;;:)+9%5P!:"5:+95
"I95H(+C4(+295)$$79$5>(754:29a "1952+(#5#+9#:+:" B PP 79$5>(754:29a

5
\("5(;8>5"9B:<(B(+295+:)$9$52(;29+;$54(+5  622(+):;,5 "(5 "195 :::8>J9' 5 :;$HO+IB

Y(=:):55 :,+)278"7+.85=3%5:;:,9+$*55 N$"(,+:=$5+9A9:8R0),7+95-BH+95:+95=:;>5
L"5$99=$5"1:"5"195=:3(+588MPFD5)$5"195 =:;:,9+$ 5RZ+99;5 <:+F5 H!(5 C;(H5 :;'5 1:A95

28)=:"95 +)$C5 4(88(H9I'582€5 (45 8:5(+5 '(27=9;"9'5  "19=$98A9$5  :<(7"5  ;9H5

$C)889'5H(+CRAY g FDBI5#+)295(45:,+)5H(+C$5 "92!;(8(,)9$5 RL(BD5 W8(7'$D5 Q::QD5 V+(PF*5 G

f*-g5:;'5"195#+)295 (45$99'$5:;'519+<)2)'9$H5R0 (;8>5 49H5 =::9+$5 )=#89=9;"5 '),)":85

g FRO),7+9575 "921:(8(,>5 :;'5 '(5 #+92)$)(;5 :,+)278"7+95 );5
Q(5H!:"5 $1(78'5<95'(:9D5;(H5);5"195 1-$"5 Y (%): RT7TAIS<

: 5 - " .10 BI9+95 +958>5 A9+>5 4H(5 +95 ("5
29;"7+>DBB9; 5#+92)3)(;5:,+)278"7+95)$5 :8+9:>5
%) ) )$ 19+9$"9'5+9,:+');,5"1)$5)$$795RGHFIBLB'5

.- .- n ||' '.ll - ll).
15 $HO+a5 U9'h$5 $995 47+"19+5 HI"5 +95 9$<95 6 2 7S0E A(re 2201 as EtloBe5 508

. . el n . n . )
HO.CIO8S085 55 1+9$5 <7"S 8%IS5  5(.4)94):5 "1:'5 "10+95 )35 #+9)2:<895 :;'5

(FA(HT7)7)985 =5 49,185 (45 Y(=5)5 4192795 4((5 2+)H$'9'5 "( 5:5 ,8(<:85
4:+=9+5 2(=#9")")(;5 :;'5 Y(=:;):;5 1,+)278"7+95 H(78'5
("5$":>55)'9 5

5

How much do you know about digital technology used in farm
management? (loT, ML, SaasS, Drones

Deloc

Destul de mult

Vag

Deja
implementez/utilizez
Jereezinfrastructura

NIA

0 2 4 6 8 10 5
" 4&%0)/ 1 Bnfn:##8)9'5179%")(;;:)+9%5K(H5=72!5'(5>(75C;(H5:<(7"5"),)":85"92!;(8(,>57$9'5);54:+=5
=;.,9=9"a 5
5
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What factors motivate you to make investments for
modernization / digitization

N/A
7.4%

- A489%6)/5@N-.N:##8)9'5179$")(;::)+9%5P!:"54: 2" (+$5=(")A:"95>(75"(5=:C95):A9$"=9; "$54(+5
=(9+))3:)(:585).))3)(; 5

Z();,54(+H:+'5R0), 7LF3(#95$99=$5"(5  6DEDS($"5 =:;:,9+$5 RO.DigF3-9$#(;'9'5 :$5
<05 +9<(+:688=::,0+$5 1+05 =7215 ;5 A9+>5  <9);,5 NI "+79MH95 8:2C5 (45 :229$$5 “(5
=7215 );"9+9$'9'5 );5 )=#89=9;");,5 )85  (27=9"")(; *5Y9,:+));5"195549:+5(45" 1485
1 4)278"7+9D5 <9);,5 1)18>5 =(")A:"9'5 <>5 "195"),)":85);4+:3"+72"7- MK o 9$#(;'9'5:$5
2(=#9")")(;5 4(+XZ+:;"$5 ROODOGFD5 45'$5 <9),5MI+5+TONE'S M"+ 79509: 45 (454)87+95
R1fD_gRS5 <>5"195)=5 (45 <+););,5"195 (H;5  H(BB(HIS<>5"95)=4#($$)<)8)'>5(45+9)=<7+$9=9;"
4-4=5'(5:580") 52(=HO") YAOBH)( R.ODIgrs (45 "195 BUSH:35 :1("19+5 8),)4)2:5H9:C; 985

65C).,5 4(+5 #($$)<895 2:7$9$5 :$5=-3(+5 HO:C:0¢mg’ T 11> 199))85:,+)278"14p

(; 5=(A);,5 (5 ),)":85 :,+)278"7+95 RO),7+85 -/

Is fear of failure with the impossibility of repaying the loan a
weakness farm to make your farm digital?

N/A

Is lack of access to proper documentation a weakness to make
investments for farm modernization / digitization?

" 4&%)/ <R6DCGEN--n:##8)9'5179%")(;;:) +9%5P!:"5:+9951:+=819:C;9$F (5=:C95);A9%$"=9;"$54(+5
=(9+)3:)(585),))3:)(:a 5
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BI95$"+9;,"1$5 (45"1952(=#:;>5)'9;")4)9'5<>5 "1952(=#:;>5 #+(A)'9$5 =(")A:");,5 $:8:+)9%5 "(5
"195 );"9+A)9H9'5 =::,9+$5 H9+95 +:;C9'5 :$5 9=#8(>99%$D5 $(55 "19>5 ,9"5 );A(BA9'5 H)"I5
4(88(H$MB!5 :5=:3(+)">5$!:+95 H:$5"195 (#")(;5 9;"17$):$=*

BI95 :;:8>J9'5 )$S7IPONH#($9'5 <>5 $7+A9>5 ¥ BI95 2(=#:;>5 I:$5 #:+";9+$)#$5 &5 4);:;2):85

RO),7+998BDGOMA9+95:$54(88 (1$% +9$(7+29$5"1:"5:88(H5)"5"(5);A9$"5):5:5"),)":8t
¥ BI95 2(=#:;>5 |:$5 HOSBC)889%-#8(>99H5 ):4+:$"+72"7965__ DigM89$$5'5-79M05
0ID-gM89$$5"+ M50 ¥ BI95 2(=#:;>5 1:$5 <7',9"9'5 &5)$5 H)88);,5"(5

<7',9"59N#9;")"7+9$54(+5"195)=#89=9:"")(;5
(45 #+92)$)(;5 :,+) 278+ ODigM8I$$5 "+79M*

The company has partnerships / financial resources that allow it to invest in a digital infrastructure

What are your farm strengths to make it digital? Well skilled
employees e

Lesf,"‘l‘j% 5
G
55 &))
Wb
:48%)/ @REDGDBIR-1n:##8)9'5179$")(;;:)+9%5P!:"5:+95>(7+58°+85535 (5=:C%H'S),)":8a 5

5
Y9,+);,5 "+9:"$D5 195 +O$#('9;"$5  '),)":85"92;(8(,>5)=#89=9;":")(;D5$9+A) 8%
2(;$)'9+5"195<), 9$(B5"195#+)29$52!:+,9'54(+5 A9+>5),15+9;: "§5-5Q::G*
5
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The prices charged for the services of implementing digital technology are very high (rents, services for
renting software for crop management, infrastructure for taking over and transmitting data, ...)

N/A
11,1%

Less true
18,5%

Very true

global economic situation at EU and global level

NIA
11,1%

Less true
18,5%

Very true

True
481%

H)

)
- 48%) QYREDEHN-/N:##8)9'5179$")(;::)+9%5P!:"5:+95>(7+54: +=5"1+9:"$5"(5=:C95); A9$"=9;"$54(+5

=('9+:)J:)(5&5),) ") Ga 5

A(+5 2+(#5 =:;:,9=09;"D5 );4+:$"+72"7+95 4(+5  6$CO'5 :<(7"5 "195 2(=H#:;>h$5 (H#(+"7;)")9$5
"C):,5 (A9+5 1’5 "+:;$=)");,5 " %5 M"+79M5 2’5 ):5 "9+=$5 (45 '),)":8)J:")(;B5:,9+$ 52(;$)'9+%
MAQ+>5"+79M5+9#+9$9;"$5RIM); §F 955 "95 );"0+9$"5 (45 )=H(+'9+$5 4(+5 Y(=:)::5

BI95,0:9+:8592(;(=)25$)"7:")(BA(BA);,5  :,+)278"7+:85 #+(7BS)A5 4(+5 ON#(+'5 )$5
"195 )=#($$)<)8)">5 (45 +92(A9+);,5 IN#O:$9$5 (;5 BI*-g B "+79BRO),7+95 - 5BS e7+(#9::5
A(8:")898(<:85:+CO"BH(#78:"9'5<>R7$"(=9+$5  #(8)2)9%H "1)$5 =:""9+59FV0*0gPA9+>5 ‘OB
I:A);,5 8(H5 #7+21:$):,5 #(HOBH:$5 +::C);,5:$5  RO),7+95- SBF*
4(88(H$%5 M"+79M5 :;'5 MAQ+>5 "+79M5 +9#+9$9:"$5
i.D/g5RO),7+95-XGF*5
)

)

24



(6'%7@<"+:"2-"#)=0/+#"0)9>) 299 @)*.-%b#.%)"#@) 3%. 24 BTIHDE F DB B))

What are your farm opportunities to make it digital?importers' interest in Romanian
agricultural products

N/A
11,1% Less true
18,5%
Very true
True
48,1%
Farm opportunities to make it digital: European economic paolicies in this area, in terms of
financing
NIA o
7.4%
Less true
14,8%
Very true
44,4%

True

H)

)
.1 48%)/DQF.GHIN-0N:##8)9'5179%")(;;:)+9%5P!:"5:+95>(7+54:+=5(##(+"7;)")9$5" (5=:C95);A9%$"=9;"$5

4(+5=(9+)37)(:58),))3:"):a%

P:$5 ;(")29'5 :;5 );"9+9$"5 (45 =:;:,9+$8(+5  Y9,:+);5 '+(;95 R$BR/D/g F5;$H9+9'5":"5
)=#89=9;");, 5 "),)":85 "92!;(8(,>*% BI!9>5 ")=95 4(+5 )=#89=9;"")(;5 )$@ >9:+3$5 :;'5
9$")=:"9'5 5 );A9$"=9;"$5"(5 <95+9:8)J% :$5 R1DGF52(;$)'9+% @5g80),7+95GF5
4(88(H$505 Y9,:+;,5'9)2:"9'55$ (4"H:+I3Q::Q5;'55#9%"5
Y9,:+Y;,5 ) ;4+:$"+72"7+95 :;'5 $9;$(+$5 4(+5=()"(+);,5 $>$"9=$DAD_g5 9$")=:"9'5 5 @
2(8892");,5 ":":5 (;5 "9=#9+:"7+9D5 I7=)5"> 5 >0:+$5:;'§"19+$31D1g52(;$)'9+5 (A9+5-.5>8:+$
\Ec RDIg B 2(;$)'9+5 ™=95 4(+5  H)885 <95 ;929%$:+>5 4(+5 )=#8H:0f0),7+95
)=#89=9:":")(;5(A9+5-5>9FE, 7+956 F *% -iWP5

5
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Infrastructure and sensors for collecting data on temperature,

humidity, NPK Drone

Notinterested
T

Over3Ys

1-3Ys

555855 . 855
5
5

Software Agri management and SaaS; Pest monitoring
systems.

Notinterested

3-5Ys

Over10Ys

1-3Ys

W

554&%)/EAR6D GBIV N:##8)9'5179$")(;;:)+9%5P!:"5:+95"195"),)":85017)#=9;"5>(7+54:+=5H)885<95
917)##9'5H)" 16

@Q("+472( 7) 2(=#9")")A95 H:>D5 :;'5 (5 CI9#5 #:295 H)"I5 "195
BIO5,+)278"7+:85#+(,+9$$5!:$5<99:5:52+72):860:"5+:;$4(+=:")(;$5);5:,+)278"759*
4:2"(+5 );5 H(+8'H)'9%(2):85 :;'5 92(;(=)25
21:: 0% RQ:87;AW5:8DX 5 b; 5"195 ("19+5 I:;' DSY58:+,954:+=$5 :+95
B586=:;):5 4:+=0+$5 495 (#9;5;'5 :H:+9 5  :8+0:'>E##8)9'5"(#5"92!:(8(,)9%
+9,:4);,5"195:"9'5A:8795(454:+=5=:;:,9=9;"5  B65HO8®;(H;59N:=#895)$56,+)2($"5L:$78:5T:+95
"+(7,05 "95 )=#89=9;"")(;5 (45 '))"85  :5G+:)89)D5"1958:+9$"54:+=5):5Y(=:;):D5<7"5:8%
"921:(8(,)9%$*5 K(HOAQ+D5 "195 1),15 2($"$5 (45 "195:5 A0+>5 )=#(+"::"5 ;9B 7+(#ID5 H!)2!51:$51.5
Y,)":85 );4+:$"+72"7+0D5 :$5 HI885 :$5 195 8:2CH(ZF+$5H)"I5B+)=<895:7"(=:")25,7)"::29*5W+(#5
4);::2);,5+9$(7+29$D5 =:><@5 "18<8(2C:,9$5  '9AI8(#=9:"5=(;)"(+);,5)$5:95 :"5"1956,+)2($"5
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