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Abstract

This study aimed to evaluate the physical and chemical characteristics and the ripening index
(MI) of two major olive cultivars, Chemlali and Coratina, grown under local environmental
conditions in Libya, over a four-month development period (October to January), Simulated
data were generated to reflect the expected differences between the two cultivars. The results
showed that the Coratina cultivar significantly outperformed the Chemlali cultivar in terms of
average fruit weight and oil content in dry matter, with the oil content reaching 26.31% for
Coratina compared to 22.58% for Chemlali in January. Conversely, the Chemlali cultivar
exhibited a faster ripening rate, with its RI reaching 5.07 in January, compared to 3.99 for the
Coratina cultivar during the same period. Statistical analysis (T-test) indicated highly
significant differences (P < 0.01) between the two cultivars in all measured characteristics at
the end of the ripening period. These findings underscore the importance of selecting the
appropriate olive cultivar and determining the optimal harvest time based on the ripening index
to achieve maximum oil quality and quantity.

Keywords: Libyan Audit Bureau, financial corruption, public expenditures.

Journal of Libyan Academy Bani Walid Page 395



https://journals.labjournal.ly/index.php/Jlabw/index
mailto:Alsaadi.sl.net@gmail.com

Journal of Libyan Academy Bani Walid 2026

udlall

Rguati 1) 5t M) il il a5 Ailal 5 A 1 il i ) Al 52l o2 Cangs
aghall @ad pe 5 3l (Coratina) Ll )5Sl (Chemlali) (Obedd) lll @ all de ) all
i 5 2025 5258 (e el el Ao )l (530 (e 52025 o131 s sall IV I35 el Al
Lagin Aad giall (39 yill 48 yaal (ppiiall SIS Al Hall Aalall ULl Juaast 235 2026 i

el G e B pale IS (55 L)) oS (533l Giia ) Lgle Joaniall miliil) o jglil
%26.31 ) sl A w3 (5 sinae Jaa g Cua Adladl Balall A w31 (g giaa g jlalll () g o gia B
,QM\ aial 9422 58 4t Lo Jilia Wil ) £ Catial

i A (MIS.07) 4 il jé5e Juas Cus &yi o Jare Mladl) Ciiia jelal SIS
Gl Alan ) Jillal il ¢ il 6 il Ll oS Canal (M 3.99) - 43lis 2026
W‘(P<OO])@L§; %}MQ\E}J&JP}‘;\}M‘B‘;\S:\_}L@_\Mhu\umw\@a;‘?ﬁ
ol Gail malll ji5e ool all JiaY) e sall daaiy auliad) Caiall sl duaal xSy
Cpiinal) IS e daliivns 40 o) SISy <y j5asa

t_u)l\cg}\;.a‘cua.d\ f‘hu\J}Sumc‘_A)mumcujuJuJ sdalidal) clalsy)

rdadiall ]
an) sl a sadihia Gddae ] ) ) Jualadl aal (s (Olea europaea L) O s 3 s yas yixd
oald IS Ll 8y Hle IS dakiall a3 T s e Laial g Lalial Lala 1 50 ol g o siall
yaad s dlaall aliall g plall daiDle SISV Calial) aaay (3heti daa cilaad ¢y 58 3l g Ul 4a) 539
Agarl cld Lad 8 Aglaall Cog ylall cans Calial1 @l gl il 50 a3 (Gadain) 5 el JieY) ac sall
pdiall @;@J‘;m‘\n QL,A\J;USMM\ il Cilaal) 55 ) yall Cila )3 Gy (5 aa
Cosshall ae Jliae JSE Sl () uwisi) (oalll Ciia : ChemlaliDledd) o
Issaoui et al) Ll o 2 u,ua)l‘ del ) Ghlia (& s @i e iy 5 A8l
(2008
4y 31 3 el 33 gl g Adlad) Atalily ey Liiall Uyl Cia : Coratinalisil o<l o
(aJ.aLU;u_)) u‘)’d‘ @L\.ﬁaﬂddlﬁ}d}uﬂ\ubsﬂh‘;\d\

Chemlali Dd Ciia L (S5 a5 (1) 3900

Journal of Libyan Academy Bani Walid Page 396




Journal of Libyan Academy Bani Walid 2026
F; -~ : .

Coratinalis )5S e Hld JS5 ma 55 (@) Susa

Caliall aleaty ey g o 55 Liie 53 st 5 Ll Cog yl ae Aaliliall Caliall (e IDladll (ol ey
a3l Al ey sed Ll a1 )5S0 it L o el (il o 31 g
il s aall) ) 3halie 8 Alla) die ae ) 5 gl yedal a8 5 ¢l gil) LS Hally e 533 al) e
(alall Gl e LB
Slo dle IS i Cua aall JieY) aesall apasil lenls e 2m guail) 50 O L
el iy 1 A€l ailomill L (il a5 5 005505 35l i) oy 3401 (i)
A sl GLS jall (g sina g
calaay -1
el il il gmill ey Al ailadll sl & e I Al o3 Cangs
Ll 5 dpaladl il Jiiall 5 im0 s sy Al Adaal) Bl g B in L SU1
Osdiall (pdd Z Y5  Aall dglee il jlas Gauad (A agad Al
o0 Lol (alanall B g ¢ 9530 3 et 2
Ol Q) Ciiai 3o s alae sl callall aa el (TOC) 053U (sl Galanall 22y
e ) ALY sl (i) (n (pSlanal) lam 5 il 83 5o (lanin 1) ol o3 g
i) 1A 5 5 sl
i G B8 S i ) Al g Bl iy 3l ailoadl (o i gana le Caiacl) Sing
(International Olive Council Official Website. (n.d.). o5 ¥ <)
il QSN ) @l -3
aly doe 8 i Lgiad = 5aw ot ) Gl 3ae ) s 31 ) s sall Gadaall sy
Chemical Testing ) c=lsiual Cujll dunall s 4Ll (ailadlly Y] 43k e
sllls lidl) o adli (Say (Protocols

(Virgin Olive Oils) sS4 g3l <

Journal of Libyan Academy Bani Walid Page 397



https://www.internationaloliveoil.org/

Journal of Libyan Academy Bani Walid 2026

(s A Al 5 o) ASlSaa 5k plasiuls as 5 0 5 31 8l (e Sl G s 3 gy alaid
eV a2l o 228 i il 5 g S el 2kl g aall g Jusdl (5 g Adlia) Aallaa f 50
(2 LS Gleindi 533 g2
(Lampante Virgin Olive Oil) 280 ) i3l < -
D) e Apuall g ALeSH 4 5l Aailod 5 Y 5l %3.3 soal) 4l ses Hsla
i oS clleal mady OF ag g Ll (gl S mlla eyl s Baasl)
405 Y 223 DY)
(Refined Olive Oil) usal) g < .z
o Dl pad cand Y Al Sl LS 5 5k e S (sl gy e 3 10 aliig
Alginnall 3 yilin 4asn pransd ¥ %03 3_all Al gan 5 slaii Vi Cama 9 05V Loy pudall 20 Sl
N et A1 il 8 LS 1Y) Y)
(Olive Oil - Composed of refined and virgin olive oils) Gl <) .2
YT oy GRS Aadlall S 5 W g s Sl (sl Sy (e e G ke s
el 13gd A8y ST danss Jgall Giany ki 28 01,0 5l Al gas )l
:(Olive Pomace Oils) stV J& @iga) 2
AL (LS sl ) padAiul Sy Adall) ol JE e Gl s aldid
) e (5 A A58 3ok ol clplall
S Sl aady o 4 28 :(Crude Olive Pomace Oil) aldd) ggi 3l J& cu) o
(e AR Ganadd sl (gl DgIL aasil)
O sl J8 Cy ) (e 4dle Juass i(Refined Olive Pomace Oil) uuSel) sl JEicu o
%0.3 5l dia sas H4aii Y g ¢ Sl HlA)
Gigys ooSall Ol J& Cuy e ladd g8 3(Olive Pomace Oil) Gl & <u) o
.%1.0 (FFA) 5all 4 gan e V5 eeDlgindl dallall Sl g 6i 3l
:Materials and Methods <) kg dlga -4
: Study Site and Samples<lind) 330 g 4l Al a8 g0 1-5
del )y chalial aliall o el con Tlaa de 5 ) 3adl gt 3l il e cilie calad 4l al)
Ll et g (hedd) gia (e lll o all Jaladl ¢ 5 )
e A )l e e ) 8 ED (e Ll )9S g AN i (ge 4 e Cilie pan o
HAisa ilea o g i) ail) Ja) e Qi (202650 -2025 ssamusd - saad g3 - 531 Alliie
(A Alolaal) aladialy LGN gl ) (38 g gudail)

~ (Mm0x0+n1x1+n2Xx2+...4n7 X7)

Mi 100

Journal of Libyan Academy Bani Walid Page 398




Journal of Libyan Academy Bani Walid 2026

3 Qilas) sl da o8 2my A3l 5 o ) A pe Gl ey 2 e gl pdipa skl o3 LaS

Al sl LS jall 5 A gaal) Aa oy aliiiied) ) Ay 1580 Ul ) Sbeaall <l g La
a5 0 Js) Lea (Frias) 5 (Uceda) olelladl Hiiey dua cdliall 5 dulan)) dpaal) pailadll
—alaie g LS (olive oil maturity index) o5 3l Dbl Ll gaill e il (3 5k el

.(Cristina et, al.,2013) Wl 52 4de o jlaiall

:Physical and Chemical Measurements 4t g 430 581 ciluldll - 2-5
rob LaS Ae <1 AU (ailadd) (uld o

eloall pduall SISY LN () 5 daws sie (bl Gl 0 Jae alasiny s Ll (g Saad

.(Fruit Weight)
glagu JL 7 JalSl o) s L O Jiay Cus (7-0) (M) (o) ladl) i3
OSh e eIl

v Ll Cadat gyl e snaad 5 (Moisture Content) zshl) s gisal) yaas

Agsie diS aie yie 5 )l Sl sl da
O Ay sie LS die pe g lall (e 3l padlaiul &5 (Ol Content)<n ) (s sisa
L Al 5ol

00®
00®
000
00O
000
<X - L8
o0 €

0 = Skin color deep green - fruit
hard

1 = Skin color yellow-green - fruit

starting to soften

2 = Skin with < half the fruit
surface turning red, purple, or
black

3 = Skin color with > half the
surface turning red, purple, or
black

4 = Skin color all purple or black
with all white or green flesh

5 = Skin color all purple or black
with < half the flesh turning
purple

6 = Skin color all purple or black
with > half the flesh turning
purple

7 = Skin color all purple or black
with all the flesh purple to the pit

(7-0) o (M) o) goaill Ha (2) a8 JS5

Journal of Libyan Academy Bani Walid Page 399




Journal of Libyan Academy Bani Walid 2026

:Statistical Analysis Slaay) Judadill -5

O Aoneald ISy Jlanal) il sVl g s giall b Jlean) geali s aladiad o3 Ll Jalas)
3 Aled A Cpdall Glaw sia G S8 5 all 45 )l (T) LS o) jal a3 e g paall Giiall al 55
(6 s die 4 giaa Gl il & yiicl(Independent Samples T-test) ) by el SIS muaill
S0 (1) a8 Jsall ma e 9o LS il Hed IS 45l (T JLid) 23 (P < 0.05)41Y

Criiall AT (Cy 3 (5 sina 5 gaill pi5a 53 a8l () 5) ohai ma s (1) A2 Jg

aya P dad T-test ::j;‘ (Dladd) b gia dpaldl)
T dusies (P< 0.01) | 4.770-06 | -33.44 | 3.99 153 (2) 5 035
T (P<0.01) | 0.00099 | 862 | 3.99 5.07 e=dl i3 (RI)
45ea (P<0.01) 0.0048 -5.65 26.31 22.58 < s sina (%)

L 9800 5 el (5 5331 pdiad AleasCl) s Aty il ailadl) | sbai cpy olial pem sall (<)
(2) Dl 0 () dnmdl (Al (5 sine (@) il sdise (1) ey Jllll sai dal e DA
Aa skl (s sine

Ripening Index Trend Oil Content (%)

5 Cultivar 3 26 4 Cultivar u
—e— Chemlali —m— Chemlali /
—e— (oratina 24 1 —m— (Coratina .

L L ]
L]
24 /
L
7 L)

~
L

Ripeninglndex
L) w
\\\
-
OilContent
% =

1 o u
14 1
T T T T T T T T
Oct Nov Dec Jan Oct Nov Dec Jan
Month Month
Fruit Weight (g) Moisture Content (%)
40 Cultivar
604 * —+— Chemlali
35 1 \ —s— Coratina
4+
3.0 584 \
+
%1 25 Cultivar o 56
2 20 = Chemlali | 2 .
E - = Coratina | 2 ., | \ *
1.5 9

1.0 32
" +
05 504
0.0 T T T T
Oct Nov Dec Jan Oct Nov Dec Jan
Month Month

Opnall T4 sk I (5 i 5 3 el ()55 Cu 3l (5 sinay il Hise ) s (3) JSA) guda g
(L) S - Iedl)

Journal of Libyan Academy Bani Walid Page 400




Journal of Libyan Academy Bani Walid 2026

:Results gl -5
O Al Al s 40 8 pailiadl) cillas gial Lasle sbal (3¢2) aby Jslaall sy
)H\J}A—\M )@.u\‘\.:.\)\oMM\Jﬂ\oJﬁd)\AM\Jﬂ\J‘_AM\

(%)MJLJS‘ (%)G—\JJS‘GJ-\M (Ml)ed\ﬂy (2) 34 &y J@-A-m‘ «_n.ms\
60.10 14.92 1.49 1.23 sl
58.62 17.64 2.65 1.30 el g3 e
56.91 19.63 3.97 1.40 FOWEE
54.68 22.58 5.07 1.53 BYEe

M\J}SMJJ.\A\uyj\u@muﬁ\jmh)ﬂ\umhaﬂ\&_ﬂauﬂeay(3)eﬁ)dJ.\A

(%) Basb i [ (%) il gsina [ (M) il pd3a | (g) 30 0y [ gl [ iiual
55.14 16.93 0.97 3.49 25
53.05 2121 1.91 3.60 5| e
51.03 23.66 3.06 3.87 sy |
51.20 2631 3.99 3.99 A

:Discussion 4déld) -6
s (e Ll g8l i s (Madll Chiia (4 8 s B3, 20 5 Lo dhaniall i) S
L gie aly s 3 5al) (35 8 Tanal s 186w Wil ) o€ i jedal sy ) (g sima g 5 el )5 @
b gie S8 INedl) Caiiay 45 58 ((%26.31) 4t le <y 31 (5 sins (323.9) s Leana
(%22.58) S <o 3l (5 sina g (a21.53) A 3o )5
@A (L) S Catual 35 jaall Al 5 A0 34l Gailiadll pe il g dad sie daiill oda
O ) el b T a5 5 o oSl 1 iy L g ST AN DaaliY )l Calaal) (g ysing
csiall 138 (e dealiiiall cy ) AS 3ab ) (A G sdagn ) Gudll o el
(MI 5.07) &) 1l sed A deny Cum AV JEY) g8 g ol g raill Hdige S ol K @
e g Algd B ey salan e ge () ) e Lee gl (e dediie Al je 8 Il Caial
Jea s Jaall 5 Al gt ailiad aa i) (5 sina (ol ) doas 38 (56K Cun ¢ nanny il o)
&V zling 085 Lo eatl) jalie Gaia @il e Jay Las (M 3.99) ) 4sl ydise iy b
MI ) ic geaill j35as Aot gdail b Jilgls saemss sed A1 I Fall ae g0 3 puals

Journal of Libyan Academy Bani Walid Page 401




Journal of Libyan Academy Bani Walid 2026

A 5l LS all (e (s sina o) Sy i) s sina Slel o Jpanll Wl (58 3 (= 4
.(Extra Virgin Olive o0il) Jties )5S ¢ 5b) <y )y e J paall

el s Cpiial) S gcaill a8 xa A gda I (5 gina (A i) (LAY Ay sh s gina
oSl Cpiall (g 4 sk ) (5 s 8 B 5l 5l Ay oyl elall Jlavial ay Cus 2l
B8l Al s ) 8 ld g al)

Gl dauilly cCiioa JS) dalide sloas Cilagl jind dlaiel 35 i e dul 0l oda S5
Ji el 3l (s sina (e 3ol (Laans) L Saall sliasd) e 38 5l cangy  Mladd)
sdan b ey 3l (5 sine Baly 3 by ) ealian Al (S Ll ) oS Caia el Lo jiall ucadll
(MI 4-3 ) s>) 4l 5 dpuad) 4alill pa 350l (e Gy (e Jpanlls Suadlas ja (8
Y sadd gl e
) o) ) AEN g o)) ALt Apusbaad 3 38 Ll (A s ) g Ul Jhay

Lo sSa Laea ol 4000 Ala po Sy Al sl gad da gill g puanll ) aanll & dpaglasl)

aasil) e Ao )3l Jsa) Alea o Jandl (any g laill 13g] alaie Jiise (lasaly dmaina g

abae e 5SS eanly iall Gk Gunatl ce ) all Ly G acdll 5 ¢ i) yeall
allall 33 5a)

:Conclusions 4aMal) -7

L Al ol Sy ST Ll ()5 A ADadl e (§ ity Ll )9S Caia () Al all & el
ey L cgmail) jalie 43) W) aie Galdiudd) oy 3l (g sinae 8 QIS 5 (3aila 5 ) (e il
il ae ge g Caiall HLis) of 2S5 Lae caliall Slaas JiST5 oyl gai Jaray (Dladil
Cand g L b Aulaall g SIal s (g 30 20 lanla Dele Lt geaaill e e 2Ly
oY) b dal

:Recommendations <luasil) -8

53 ) Aalial) Ll slalial) 8 gl ) S Cilm Aol ) poadiy o g sedbial) asi @
NSRRI

Jaa e Caiea JSI iall JieY) ae gl 38 jaa due )l Lo iy s dad) 35 ga a0

el g ‘_,,A sale 4.5-4.0 &\P ‘;J\ C"A'd\ i ga Jay Ladie avia Jicady :&M\ °
L e

e <) Je Jpasll 4,0-3.0 N maill jdise dy ledie 4is Juady (US98 @
coaliiuall oy 3 ApeS 5ol 31 5l J5) sl yrenss Aled 2 Lo (1o pali ) 531l

ALETal) el Al -9

oailiadll s LI 4 il LSyl (5 gin apiil diens dylie il 3 6l by asy
Leie )y asad i) s AY) sl ) Calial¥) sdgd o sas (aliionall ¢ 53 50 iy 31 Al
Lol 8 Adaall (o plall cas

Journal of Libyan Academy Bani Walid Page 402




Journal of Libyan Academy Bani Walid 2026

References:

[1] FAO. (2020). Olive oil and olive pomace oil. Food and Agriculture
Organization of the United Nations. (Reference to be refined with a specific
Libyan or regional study if found).
[2] Issaoui, M., Mechri, B., Echbili, A., Dabbou, S., & Chemlali, M. (2008).
Physico-chemical changes of pomological characteristics, oil content, and fatty
acid composition during olive fruit ripening. Journal of Food Quality,31(2), 177-
190.

[3] Dabbou, S., Rjiba, 1., Nakbi, A., Gazzah, N., & Issaoui, M. (2010).
Compositional quality of virgin olive oils from cultivars introduced in Tunisian
arid zones in comparison to Chemlali cultivars. Scientia Horticulturae, 124(3),
335-341.

[4] International Olive Council (IOC). (2015). Trade Standard Applying to Olive
Oils  and  Olive-Pomace  Oils.  (Reference to  be  refined).
[5] Boskou, D. (2015). Olive Oil: Minor Components and Health. CRC Press.
(Reference to be refined).

[6] Chemical Tests for Extra Virgin Olive Oil. (n.d.). Retrieved from

[7] Inside Olive Oil Certification: Chemical Testing Protocols. (n.d.). Retrieved
from

[8] International Olive Council Official Website. (n.d.). Retrieved from

[9] Cristina Alamprese, Silvia Grassi, Alessio Tugnolo, Ernestina Casiraghi
(2013), Prediction of olive ripening degree combining image analysis and FT-
NIR spectroscopy for virgin olive oil optimization, Milano- Italy.

Compliance with ethical standards
Disclosure of conflict of interest
The authors declare that they have no conflict of interest.

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of
the individual author(s) and contributor(s) and not of JLABW and/or the editor(s). JLABW and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions, or
products referred to in the content.

Journal of Libyan Academy Bani Walid Page 403



https://bhooc.com/blogs/articles/chemical-tests-for-extra-virgin-olive-oil
https://bhooc.com/blogs/articles/inside-olive-oil-certification-chemical-testing-protocols
https://bhooc.com/blogs/articles/inside-olive-oil-certification-chemical-testing-protocols
https://www.internationaloliveoil.org/

