AF_Y oA o /£ €] bt gyl VA 8,owd | TV s/ il sl smotin Coliiions 7

https://fooder.areeo.ac.ir :ddxo s lw FOODER

AERI

g3y o £47

SRS — (I jgw T b (5 i (51 9 (31 o o 5 S0 35 0 9o dingd Tl yi
Fooljgunes! lw Mpudo 550 Hlxdlcinkd Lo ' ylasaune S|

($329LaS gy 9 Uieel Olidns losle 6 pme S Slrogs g Loy 0aSimghy (Sl pole Dl dnge bsbiul™

S drngs Ghjgel g Dliiod dunge Bicee el ST

S3oUaS e 5 Ghigel «linko lojls o(g )T Roges 5 Loys 0aSimgly « SLl pole liiod dumngo Slihos Gulid 5
VR FITY tsh ks g VE T80 ol o

ouwS>

W Bl L Bas b Gaiod ul lerw o) Sloyd Oyl pd A g oyt drgi B o 4 dagi L
B 3 Jole €1 o ygiS'8 (ol ©pge0 dy (Somid = Jjgm oSt Uy (§ oS Wi (5132 0o yoraw 88 (Lo 3 0910 (g jLwoslol
092 OF 6205 )18 St 5 (Prdans jlond cughy ¢y Jolid ogre J S BB (g9 il 12 1,85 £ 3 Bolai el b
0§ 395 W 8331 a3 LG A 32 Dgadd Dga0 o (53 wodlo] b aS 15 i Gafiodd gl 1090 (6 S A 01Kwd (SO Lid
o3 YA l5me 4 3 lailis] 2395w A 43 dgao Cugby J 7S b .Gl 1do (30l 0ga0 Jab pdd duoyd g CuigS Cdy
T () )3 C8L Cuwd bgue Jgb i g CudgS ) pu JBlas 4 Glgd 0 Jgnd BB (605 udod il 4 (ol 12 5938
SF 3929 b ogae (Sdmr (RIS a5 51 .Cowl o5V 9 0 Sgdn i 4 09s0 Jgb ek 9 ClgS C8, )0 Lo cCugb
olbod 3 ol dwogi Bl ogae BB )3 S 92y S Judd &1 (ALS (1€, 3,2) g2 )1 b 2ga0 (b Lo (onand
42 Skl b ol 88 gl yomaw (gloy3 (5 Whad Jiger (S s L 4y (olikawd & ko Bme (395 319 (23,13 «iulel Ll pad
095319 @) 9 52 3,1 b (AL (189, L bgae (Praws Lo o3 A 03900 53 Bgse Cagby SRS ©j90 43 ols gl
Gl 290 yha3 (5 k0 oo VY U T 839000 (150 253 AV/0 51 ik 0351 b ()l pomus Gloss (605 dland ASTLS 50 0900
Syl &1l de 53§ ogue puber (S5 53 (ewlwl (oAt LS C8l 4 dagi b Coml iy yShal (o (s lilins! L
2335 (o0 Sloguiiy WAL (] Jgud B o3l ay Jguas joliio 4 olRiwd (A 1)b )3 ki b cowlie
(55 St 033 0900 Cagr (et Jlond 0gu0 Cuagh ) (6 S Whanid (3aublo eyl ot (gloys 1SS G251y

Sy |y pliwssr bl Gadsi Gloyz U5 5] sloses dowdo
o oo plaizl s L3 B0 oy dilaie op Sege Oliw)gS oyl
Slazzl pa e o Slpole pan; L] VYVTY Sl G VEY Lo o g 095 00 a5l 908
2 ELVEY o o Tl peges pb b ol Slsle sai cutloy cunS ) e LS YEEVY 5l LS o5
LT cos (ol L (TCCIMA, 2024) sl 0391 555 YAB* + i 15l pomm b, oolas el 5o 45 (SCI, 2023) aus

4 g 29 00 43S 35 plpeninl g plo Germen 6503 Spb b Gleaw slop =)
Slogse 5 Loy 0aSimgp dub 3y90 pb lgie 4 lpems AL e silopluss olate
ol odal dlio ) 33 (6 pne S

http://doi: 10.22092/fooder.2025.367816.1408 Email: ahmadmostaan@yahoo.com  :Jgiwme ks si

® © 2023,The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article
distributed under the terms of the Creative Commons Attribution License https://creativecommons.org/licenses/by/4.0/
BY



http://doi/
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

AY-V oA o [V E £ bl g 5l VA 8,lows | T ala/ ol gl _owiito cliyiios

,o .(Barreveld, 1993) a3l o (g ,m 4 awd o sbo,> g
ogan oliws glhas o Shoe 4y (pliws (slp (B &
bSSbes [hd L ocwle ojlul Sl 51 b 1, Lz
G YO sgam bogedle cnul adsi Ol 05 uaz o
Rohani, ) el cels o atvn o sloy> p,54LS T
(1989

T gy asile GVgame 3)50 )0 (6T aiun
el e Gl S s .l @l 5o 0gllo,; g WS
DgpaS il (lwos 1,8 wlgi (sl s glas o 55 5]
Gedle el Sl LS 5 LT (S e iy b
Pl LL p Ll 8 SVsane go (nl pFates
Moo Ygane (oS (6 peFaies 55 Cunl lonid- g
Slp Sz o LSO o)l 4 b WS 51 oS
G LS e g 3 el ol ) sl
B osdige aildgzr Ol (o L Jpame (g pS i
V0 090 WS (5 S dind ;o 09d awlS o] Saiws
(Lock, 1960) 35, oo cews 3l adgl )55 do o

eogs (5590,8 GolKiws ;o odes OISLL 5l S
s 50k Sty opme 515 il 4 L i o5
ol 3l ol 85 5 Jgamms o5 (Sotnr
o y> aile SVsams Cwl pSdin oSiws el

Slr wnlise Slos @ laosee (os g5 slls )5 5 (LS
Ko aliwe 6L°°9:‘!"° 9 Lc).> éw JS.H.A Cé)
Slesl jo Slxd (gt plnw 4 40 (55 A
5 b oge 9ome (65:53b 5l e 9 T Wt s
Gl 00y Cd 45 1S el oaotie SYL) Slel izl 6ol o
.(Fehlmann, 1982)
Sogee 5 olls,5 aile (Vgame gpSais sy
o dild ogue CudyS Hlews C8) 0 glle a5 alie
Jyame a5 (5 9bas 098 o0 3y Jgaxe ;o b L

oS laz s ol 50 0gd co e e ST 50 4

¥

O P B0 sgum a¥le a5 woo o lid gowy g
o iy i Jobee bagie sk ) lyen sloyS
o gy 2 D5 o0 yolo yliwjes pliwl 51 (Glnl (S1yole
Sygo a by il slas )0 AD 5l i wies oo ylis
(Mostaan e al., 2011b) 54 oo 45,2 g (5 y3],8 a0
ausp by s Dyg0 4 LS Gl nl pole L
5 OFY Jlo ;9) p55kS 10 sl plogs Yoo v (o)
Dyl e S W o515 Sl )l Lalyd o
et & Ly ypfaiee Gl ogd glws by,
el Jgane plisjss bl 5 e 0 a5 Wl
Sy 8l b Jeb (o S obml b Ygess (g, (0l
R R g
Sgis Az Sy Joee U wijlidse po 4 ) 00,55 0 p

ovgy o, Slee .(Dowson & Aten, 1962)

LSLNQ
Celw oy Sae S5 5 cul oS Lo g 5an
oy, )3 S g dnn o Slo > 0,5 5lS B Wl oo
wige Gl 8 Jyame (Sogll Jlaml s
sheglpl e bl >y 9 p 0> ;o (Rohani, 1989)
S oo o3liinl Loy3 (g pFaus jslaie 4y (slofag (jem
Loyz Jlo 4 Bk Gl Gjem 09 L gy a5
Hashempour, ) oS oz, Ko G,b 5l 1) aivs
looliiws )3 970 lye & Gl oa |y gy cr! (1999
S5l Slas 4 o3 g Fatus gl ool gl 13
3 G S dd pgaste ol eolaiwl jo (Jas jo
LA ool 0 (go5es DHgo 4 bo > sladils >
Sy dalol b as e J1E lgs dens SO (g9, 45 Wigd o
Dyge )0 Nebge S ips 9>ly 4 baplxd
Bigie lxid (y3a o Abe 5 Ol jeme (O Ll pen
999550 98 Loy S0 4y s (550095 (jgm 9 0980
25 & a5 oo ) 0bed K0 Bk ) s
@ g sloy sl slapled 5wl e bbdsns

Wgdioe 595 5ly e Sl 53 Lo o] e o 25 >



SR~ (Fiow S dimd U (g pS i (5151 ol poraw 68 ) (Slo B bgu0 Ainger Ly yud

Ah
(M)o)o%»J#M=EX 100 o)
(0)3) ogme s clials = LEZWatWe) o 10 )

Wp

-(h2) 4,56 gl )l) glas )| ol pss :AB alayl ) g0 ol o
@ 3959 31 G Loy adgl (59 Wh ((h]) ol glas )|
039 Ws 3 olwd sl g > sloam boys (359 Wa e pFat
RUSW R DYESPL WS
Olie p 4o S0l aS 0l et &Ln)'i ol o
45 5 Gl i S o 5 43, o Sl 25
Loyl oo 50 ele 99 (nl 2 &S ol Jgame Cosb,
e g 438 Sl CBgS (Sl 5o se el cnl a8
o e 8L lr b RIP ege SO

Sl gyl wogme IS S (eSS S At
5 LSilrid @ oge (S b ablie ¢l (Slonges
4559 Vb a5y Sygo 4 ogen 55518 Sz il ges]
Noroozi Ghale Babakhani, ) ¢l ool olpiion b
2004

hos 0alalS pSaies ppile jo Olpk (S
Gl oals byl CIS 5 8las sl paas ;0 g 0ud
S P R R I RS LW S LS
(F alal)) ogue (5 yk8 K& s 9 (V adal)) (55 ann
.(Shomali Oskouee, 2006) Sloads oolazw! 3.0

S e oo3b = Destoning Ef ficiency% = ")
Y4 100
N¢
oges k3 55 = YDeformationD = (Aj—d x 100 D)
1

2 50 a5 Sl oge olaws Nd alayl) g0 ol o
Lo, ogue JS olaws Nt g oo lox Ll 5l atwn iolo;]

b8 —(d2) 456 ) Jhad ol s Ad 5 Gl e 50
o (1) 4y

b

Sl 428 s 3l EligS lade g cel ool s At
(Woodroof and Luh, 1986) 54 salg> 1.>U

O &S Sl (pl (6 S aiis 050 0 dzgr JL AT
Slles b L (5518 sloelliws 4 Jpame 59,5 |
Jyazme C8b (55,5 Sde 0,5 Oj90 Jyae ) (Sl
@b alex Sl Cugh) alS L (polesw )b
O O 09 w; Slals U‘yLSA LQ."‘ :L]a.w‘sbttsw
(Woodroof and Luh, 1986) sls ialS |, (5,5 aius
b oglate g5 90 o boyd pFaius Sog> slapile
S5 pss Gen ) GrSaten g9 o aload ad e
@ 1) oo S8 planw (Jy W G ogee 5ol
Rohani, ) JJGA ‘J} ‘) Awd g 0)516‘0 o o\.\.:.er] S yg0
&S sl >y cpl oyls 0 p)l5 Slae slees,sl B o
] Gwl.w‘ ‘sla).w UT (_g).«fw O 040 (_g).QUa

Jols Loy pFaiin olSiws Uil 0,50 sl S5
Olabad o Saiws GBI g S0 ol s
e ise gaiile) 5 cawlio Cdo iils ogre g olwo
5 s ke loolaiwl L L ,s pSaue oKiws S
odd aisle g b laglrd JSls olgs Selas b
Cosb, Gollas mhaw Cpoad 0lKiws (pl Gaejl 4o el
Tob 5 Casb,y G td Sl g 009 Sl de Jgame
30 Sl 00l oolaiwl wgadis 4> 0 O sleo l calize
(\ d.ia.:‘)) J9.b ).u..u ua.’>l.....o 9o oo LJ"‘ @\)15 @b))‘
Cowl 0ads 48,5 ISy (V alal)) 0900 cuigS Slali duo 0 g
4 a>g¢ L adl as” (Noroozi Ghale Babakhani, 2004)
(L 9 2265) Loy IS (339 Sl 2 dmlone (] a5
39 9 ;S T S s ()9 Sl Sl 009 4yl
cel ol 5o el cplcwl onds Slaslrs sl Sl



AY-V oA o [V E £ bl g 5l VA 8,lows | T ala/ ol gl _owiito cliyiios

P8 w0 F dllans b pl ol Gz 9,00 5l
05, sl Spen JAS LB sla Sy 5l ol Ll
AP NS SN SN TSN O
Teve 7S 090 5l 392 50 SlaolSiws (955 3350 5 Za]
w5 8 i S ates olStws b bLS,| o ogme sl S
R
Wesigs g 990
E=USIEET

) Jole £l S aleg] 0 4y 30
o e AT o o LoV FVA) el B 4 ogee b
V0o ogee Casby o (oo VY-VY 5 po oo YY-V
“Yeog Qo VA e VTP cusb, mhw
g oobiwal) gl 99 55 0500 (5,518 Sz g (o)A
(ShsF €3y) gl ¥ 0 ogie (xlaws Jled i g (4g)lg

el zyb B o (o)led (g wall 9 mip o)l
w8y SloyP oge Vo Jold SIS 2 5 SIS0 F o ol
i |z ) yenas
o3l Ol e

Shensd = Siom pS s p5ilSe (5a5l pslate &
Ll SOVIMP® o5 i cole pSause ol
oiws ool o () USKS) wl eolawl (Sovimp, 2008)
il ks YE o YY Yo VA ol had o baoSilnid
Sy S9) &5 Wload aiBle &S5 93 )90 & g (oS
Slogs S yxe (O )| oolazwl b g Wlouds oy
5 ol S8 > oiws Sl e 9o j90 ¢ lsaluds
soe ¥ el «Solrid LB Sy gy 40 0,1 gy
S o0 B ed (509 S ) 4« Silxid
S T P NP L COSP PLT, BN PR ¢ BT SN
ibocse 23 1) Ol @95 5 oge (o ST Slizge 5 09
o tolosl sl jshate 4y olfws diges ol Ho (Y JS2)
oo 48,5 L5 s iglite o5l Ll o laSiloud b

as

5 08, blite Slas calesls plis iulesl opl b
Casb,y Gl b g Canl o pne 0500 Jobo ydS 2 Cusb,
Cosby g 08, Jliie Sl oad auls Ol ol
20y Al 009 o pne oge b ki woys
oo Sk el 51 (SBU el cnl g 092 s gre Slad oS
059 olSiws (b b QS 03, el 055 5 Lo STl
Voo BYe Bogasme ;o o olesl jo (g pSatws ool .ol
> po by & azg b Olsd onl op pte wo)d
ey nl o Laslodg pite Jgame ash) 5 (S,
S S At jelaio a4y calizes olwl b glacSTlid 5l solazul
G ool o 3l o0laisl g Loy 0gae ke slao;lail
Sz 22 lp gl Glaie 4 (S )
.(Shomali Oskouee, 2006) ol o0l slgiion 05.0

olyor 4yl orw dis o sl > ol Laas 4 ol

a1y GxSaen ggose Slplo o ol 4z BB g
Lz o8, ol golas! b (e 0 5 (olol G2z
3529 b >l sla Jl b Lwly ol o cnl 00,8 Jias
S = g srolliws g lag,b (B p )l Al e
& 50 Olrenn 03, sl s pF s JSie )
Mostaan, ) <ol adls g)lbv gou) 5 e o>
Wollws (pl )l 38¢5 pae LYo 5l S (2011
A olows Sl il g g S aes 003 el mlaw
slo,s YFAP o)t Lo ojlaslinl jo ol z 00 JSlo>
o los 41 )] oy Lo ol o (ISIRI, 2024a) ;Lo
ol S Lis 4 pl3ll LS s SIRI, 2024b) YAO
sl lastiwl IS sluw a5 (3l o lailinl jo el
033b Lawgle el oo AU A o Slole o Koo
slr ¥ byd JBle plpe @ plge [; asys VIO
A4S gl ds o sl Jyame Gipdy
3 ogae (sjlwoslel Cgllae ayl s s mels oy oo
bl Jolge 51 (SO lgi oo 1) olws 3l oolaul e
Clus @ jeiS 0 LolSiws (pl o9 3890 40 Saw



SR~ (Fiow S dimd U (g pS i (5151 ol poraw 68 ) (Slo B bgu0 Ainger Ly yud

u.!buﬁ — 9w );M oy (Sl g g a9, L LY IS
Fig.1. Front and side view of the niddle-cup depitting machine (Sovimp, 2008)

Bl (5leatl 40 BSULid (i3l 0509150 (G 9 (5 o8 dhnnd Cannige 13 By jgmw 9 LSTLS (g 5 )13 (ol T JSCd
Fig.2. left) the mechanism of opening the cups at the end of the device and Right) placement of the cups and needles in
the nucleation position.

Casb, ialdl (Jahromi ef al., 2008) oi s o Sojlul  SLSE ax,0 b Jlisus 6ol 3l eonye sskie 4

51 oolitul b Lo y3 395 Cusb, 51 5YL usb, sk sl slp 3 AND® &S 6 el EK600i Jas p,5 +/+)

sbeo )0 5 ,8lws ;o K2804 subglisl Ko Jolowo 3l (g S 5l am g 8 boy)o slrogee Jsb (5 uSojlall

sy gobe Sln Cusb) ol egeades 4y 00 L (FUSE) 0l oslitul e e V 20 b el (A5 LS

a2y 00 slod ;5 o9l jo bbogea (10,8 Sas b b endly 5l esliinl b (mingyzy (ol 2 Loys sladiges cush,
.(Shomali Oskouee, 2006) 433,35 ol ogeads el VY ue a4y 100%C los jo 5 o lasbiul

9 o0 121 bgse 31 o b (901 1 ams (g, (e - r90 3T 31 o Bwe Jgb (5 1Y JSS
Fig.3. Measurement of the length of the fruit before performing the test. The same procedure is done after the test
with the same fruit number.

ay



AY-V oA o [V E £ bl g 5l VA 8,lows | T ala/ ol gl _owiito cliyiios

09l 0 Wogee 9,8 St b 5 Jomly Susk, sk
Shomali) ai wel wgende 42,5 B0+ les o
aljg, Oygo 4 Jae 90 2 10 ladises .(Oskouee, 2006
dle 2 4 ladiged o2 (o) 5l o 0D Gl
Ol Goyb 09,0 5 B sl Sl Ldises s
Obe3 B 6 IS sln (Simmz 2 5l 9 Wb gty
SIS bz (530 (gpmades 4250 0 glod yo ¢ iles]
RS

Soge s Ghlojl ol iy laosee (b Lo
Wogee gy 0,1 b (b e (sl 285 &5 il
Vo Cwbs 4 @iy o)) 5l (b 65, )]
S5 eolaiwl b ogas ol5le 5,1 5 aias saslide o Lo
et )3 A Bis eogee 500 1 edhe S e b
3 enaiay e 59y Y S0 bogee (8, b (b
slhostinul b Sy 89, 9 Wad oduz el i
Ol dbm! feas b ol sunlly (seoids ogus (59, aslidl
wgd ity ol e (oled s (53, (g, (SBL]
b3l sl Gog s

o S 3 Loy ogue dae Vo ol ool axly yo
@ abold o g dwgn Sjge 4 p3Y slas pSojlul
ozw sleisl 3l ogae adS 35 51 s a4 dss oSl
A 6ylaez ogme sl &S g LBy olSins S dinn
5oL 38 (Aled Sy ceda cpl (F JS5)
slass (V) olfws 4y (9o bgpe dlaws (V) :iad ool
(F) colfws 4y b9 8gue (59 (V) odd (6 S s g0
S5 loogs ()39 (0) 0l (6 pSaid Sgue ()9
Jsb ggeame (V) ogee CesS 5l JI> &t (339 () ot
Sae A Jsb ggezme (A) 5 s S ind 5| Ay 05 S92 A

S S At 3l 0 0940

aA

> digos S sweolkel
et b isles] oS5 sl Lo i 3,30 slitigad
393> 0gus Slaxi pl el jgliie 4 09 0gu0 AVF. 5
hadley Jad )5 Glrens o8, gloy> p,50kS V-
yobaie 4y ool agd slo > eled ol ags B0l dalais
J3ols Jolse ply jo cladlrs g Cughb ) ol c 19SS
205 Jike pugaedes az ;0 WA gles b oLl @
Slopls L 5logee yad | i8S 6l (Barreveld, 1993)
g)“"L‘"‘ » LA)} (_glibow 4.1?-).4 U"‘ B o eolaul
S8 ) 7 4 09,5 £ 0 olKiws alie gloas S
SU g 2ol Bi ialejlanT 3518 5\ sladiges s

Folen V751 S b )

Facskea VA1 508 9 VP 5l e Sl T
Facckes Yo 51 508 5 VA 5l S Sl LY
Facskes YY 5l 568 5 Ve 5l i Sl Y
Fagskes Y 51 508 5 VY 5l 5 Sl .0
14

Fasheo Y8 51 5 15

Tobw 5l S 2 Geend ln e esee Sl e
Pl by s 5l om g ond aa Gtalesl (b,
Slil b g ey i jo il p)5 IV o2 Lawsie
b draloe 0gee 2l 2 Glies (2l Susb,

ok Bogaze )0 Loz Zugb, S5 skl a4
SRS YO Ojs & Sy (Bolai iged ¥ Il (il
o9l 5l eslatsl bl cagby g ok aniloy boys sogs
Sade .00 5 s (Jahromi, et al., 2008) o, lastisl
ol s a0 VAEY Loy3 adgl Cogls,

8395 Zush ) 51 SV (Sugb; olaw sl Cagh, (Al
50 KoSO04 sasslisl Sad Joloxo 5 e(ao 0 VA/FY) Lo >
Al oolawl ugmadw a0 B0 les yo g el



SR~ (Fiow S dimd U (g pS i (5151 ol poraw 68 ) (Slo B bgu0 Ainger Ly yud

Bl g 35 D90 (€) 9 cuund o3 Wlw 2940 (D) Dga0 (L L o po dind (a) ol 31 Zg 58 31 Lyt 030 (55900 (150 £ JSW
Fig.4. The fruit parts collected after leaving the machine: (a) the pit along with the fruit residue, (b) unpitted intact
fruit, and (c) deformed fruit.
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Table 1. Results of nonparametric variance test for depitting indices.

XZ
Jole o3l an yd
Factor D.F. S 5 o 0331 g0 Cuigs L8 ad gmo JSud kS
Depitting Efficiency Fruit Flesh Loss Fruit length change
. <) 2 17.005** 17.733** 15.634**
Moisture Content
_Q%A_)Jas 3 76.105** 112.117** 12.834**
Fruit Diameter
< et 2 2.919m 28.273** 56.494**
Surface Treatment
15
d”s = “P 1 13.439** 0.005M 6.972**
Orientation

s#Significant effect at 0=1%  ns: no significant effect

2 - Mann—Whitney test

bl slbas 395118 o )3 V (g )lol (gl prdaws )3 I iz il 3gmg s

1 - Kruskal-Wallis test
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Table 2. Comparison of mean depitting efficiency (%) under factors’ main

effect
Jele
# Jole xlaw Factor
Factor level* Cagb, ks e e S5l 3 e
Moisture content Fruit diameter Surface treatment orientation
1 97.75a 98.69ab 94.95 94.54b
2 97.09a 99.86a 97.24 97.77a
3 93.64b 95.49b 96.29 -
4 e 90.60b e

iy 4 (daw sl (sl teclee YY=YF o ¥omYY A=Y+ AF=VA ieus )5 & 5B gl oy VA=Y + g 003 VYA o) VF-V8 i & Cagboy sy Lo i - ghaws

Pl 5y 9 Vb g i 4 S8 Ca sl s S gy g o)) cald
B0 K0S b gyl dme MR Mo )3 B yeejl gl > slel a5l caliie Y Boys b Setw fy0 sl Silie
5 50856 b sl e 20 gl s P& S el 55Y By b (Jgtw (490 oSl

«Factor levels for moisture content: 14-16%, 16-18% and 18-20% for diameter: 16-18mm, 18-20mm, 20-22mm and 22-24mm, for surface

treatment: control(no treatment), rice flour and vegetable oil and for orientation: upright and upturned respectively.

Means with same alphabet rank in each column has no statistically significant difference at 0=5%
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Fig. 5. Interaction effects of main factors on depitting efficiency
Panel variables: Orientation (1-upward, 2-Downward), Surface Treatment (1-Control, 2-Rice flour, 3-Vegitable Oil)
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Table 3. Comparison of fruit flesh loss (%) under factors’ main effect

Jole gl

Jole

Facto

r

Factor level Cugb, sh3 Pl S5 558 Cas
Moisture content Fruit diameter Surface treatment orientation
1 5.07b 9.82a 6.89a
2 5.74b 4.70b 4.61b
3 6.88a 4.43b 6.20a
4 - 4.64b

iy 4 (daw e gl o lee YY=YF g VoY OASY e AFVA i 5 ) shaB (ol o VA=Y + g 00 )0 VA o 0 VF=VF i 5 & Cagby (sl b jpusito pglans 3
0Bl 9y 9 Yl ) i & S8 e il g St 0f gy 5 @ o) cmls
N RS b gyl gime BB 203 8 (g0l slla e )3 (gylel s Sl el (Y By b (St (9950 slaSSle
«Factor levels for moisture content: 14-16%, 16-18% and 18-20% for diameter: 16-18mm, 18-20mm, 20-22mm and 22-24mm, for surface
treatment: control(no treatment), rice flour and vegetable oil and for orientation: upright and upturned respectively.
Means with same alphabet rank in each column has no statistically significant difference at 0=5%
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Fig. 6. Interaction effects of main factors on fruit flesh loss
Panel variables: Orientation (1-upward, 2-Downward), Surface Treatment (1-Control, 2-Rice flour, 3-Vegitable Oil)
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Table 4. Comparison of mean fruit length change (%) under factors’ main effect

Jole
" ole gelaws Factor
Factor level* Cugb, ad b jlosd G35 Hly8 cus
Moisture content Fruit diameter Surface treatment orientation
1 -6.84b -8.44a -9.44a -7.89%a
2 -7.01b -7.08ab -7.20b -6.88b
3 -8.30a -7.60a -5.51c
4 -6.42b

i 4 e sl (gl e e YY=YF o ¥emYY AT+ AF-VA ieus )5 &) 5B gl oy VA=Y + g 0o )3 VEVA o) VN8 iai 5 &) Cugloy sy Lo puiio gl

b 5y 9 Vb g i 4 S8 Ca sl s S gy 5 g o) cald

D K0S b gyl me OS] 0o )3 B 905l (gllas > slel a5l caliie Y Bgys b Setw 5,0 (sl Silis
)6 080 b )bz 20 ool slad w55 (g)lel sl aliio Y By b gt 1950 SlanSl:

«Factor levels for moisture content: 14-16%, 16-18% and 18-20% for diameter: 16-18mm, 18-20mm, 20-22mm and 22-24mm, for surface

treatment: control(no treatment), rice flour and vegetable oil and for orientation: upright and upturned respectively.

Means with same alphabet rank in each column has no statistically significant difference at 0=5%
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Fig. 7. Interaction effects of main factors on fruit length change

Panel variables: Orientation (1-upward, 2-Downward), Surface Treatment (1-Control, 2-Rice flour, 3-Vegitable Oil)
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Fig.8. The apparent quality of the pitted fruits with surface coatings of (a) edible oil, (b) rice flour and (c) untreated.
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Abstract

Due to the significant share of depitted dates in the trade of Samran cultivar, this study aimed to find the
optimal preparation conditions for Saomrun fruits for depitting using a needle-cup depitting machine. A full
factorial experiment was conducted with four controllable factors of fruit diameter, moisture content, surface
treatment, and fruit orientation in a completely randomized design with four replications. The results showed
that with proper preparation of date fruits, it was possible to improve all three depitting indices of depitting
efficiency, fruit flesh loss, and fruit length change. By controlling the fruit moisture content within the
standard value of 18%, proper depitting efficiency alongside minimum fruit flesh loss and length change can
be achieved. The mean flesh loss and length change at this moisture level were approximately 5% and 7%,
respectively. From the standpoint of reducing fruit stickiness, although rice flour surface treatment showed a
relative advantage, the use of vegetable oil is also recommended due to its ease of use and positive effect on
fruit appearance. In all tested conditions, inverting the fruit led to better depitting outcomes for Saomrun
dates. In overall, controlling the fruit moisture content at 18%, treating the fruits with either rice flour or
vegetable oil, and inverting the fruits in the depitting cups can achieve a minimum depitting efficiency of
97.5% for fruit diameters of 16-22 mm, in line with national standards. Given the decline in key indices for
larger diameters, further research is recommended to propose suitable solutions or modify the machine design
to achieve acceptable values for these parameters.
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http://doi: 10.22092/fooder.2025.367816.1408 Email: ahmadmostaan@yaho0.com  :Jgiwmo bk si
® © 2023,The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article
distributed under the terms of the Creative Commons Attribution License https://creativecommons.org/licenses/by/4.0/

BY

VoA


http://doi/
http://doi/
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

