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Independent variables Level 1 Level 2 Level 3
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sobes 53 (7) dsles andl sl ol 63,551 (Y) Wsles Cusb 590 gt oy b Y'Y

ol (1) dslee Soso & LIS o ( SVsb Oad S5 s Jsame 53 Cugby Jl 5 oS- 5
Slaesls o 5 b a s nd3 58 Ypoms calslon (l 53 355 Sia 36 oy ol el Sl eslinal b s S
Ol sy 55 L MR &y 4 05 SKEs o0 (\)mtu);45&g¢j>oj;uwuw(neff)‘qy,
Foo 358 e IVE] gk el () 03 S 08B pl a4 e 5 LYY ] 3 e o 5 el 0351
sl by Gl w85 Ll s 8 cupby Gl eSS wl lamio anda L S ol
Syse 53 dgdeee Dbl s 4 yls S8 esle sl Llodd Jisv fow oy CH 5SS Hsbay a5 63,5 5 s

L K;J‘)l;‘) j:j" J‘}.L! K-".’.}“p dolae oo bJL‘:AN\JJL; J.u

2-Effective moisture diffusivity

106



VEVE 65 YY oy VW o,led Olpl plde o 5 pske alows

ol Sty 5 09 SSES (e 3 usby 08 e 5

LY0] 5,8 oo 13 eslial 350 cdul b

2
7 =Deﬁ.V MR (\)
G 2n+1)’7°D .t
MR:%Z 1 : p_(n )72r !y )
= 2n+) 4H
8 ﬂzDeﬁt
MR = ?exp (—T ™)

Ln (MR) S ) 3 5 slaesls mals b eolg o
b (b e s o Sl L Olg e Oy Bl s

Y] 5,0 s 1 el ot

8 7Dt
2
o :_”i;ff (0

L Ko glagasls ooy boly ) Gl 558 Sl Dy o by SLMR AL By, 00
—035 2D D" 5 (S —5303) @7 (S5 - 55)) t s (M) &g Clies iy L g(mz.s_l);f Cusb
(Hunter Lab colorimeter, CM&J s 3 (g3 el (min) Ols
a4 [VV] WS eslenad Color Flex, Virginia, USA) K, s asls —E-Y
S b 5 ok lal il Sl il s B A4S e sl bl Sl i e G
el 53 Ll pl Al (L0 ah DY) (SS5 sleesls i (s e s s B Bl S asl e s S

A3 5 el S5 Dl (V) dbolee S8 L sl w1 Cogllas i 5L o gaaee b 350

AE=\(L' =L,y +(a —ay)’ +(b —b,) Q)

& el g —0-Y slasOlis s 5w b’ sa” LT glaluie (1) dsles s
55 (AA) Sy sSl dol o6y 5 & by lsime 205 —0% 5 S —S 53 (S m e e
=3 \Y Sleslatad b 5 Ol 23 395 Lo g o antlis Saasin luds by 5 ap Lo poomen Liea lad ol

Sheleal boas a8 il T sl b IS s e 0L 1y 36 Sl sla s SO

3-2,6-dichlorophenol-indophenols

107



ey A 3l 03 5 Kt wul g Sbang

OLes 5 (G ol DU

mW

SMER = v)

Sheddpl gl cosby ke (kg) m,, Vb adaly s

Sl Jae 5 0035 pmn 5350 ol KD) B, 5 s

el 03 8 Sz Oloy b 5 wlels Caliss

03,8 K3 g5 5l o35k V=Y

S Sl edd pae (55 Cond Olpe 4 55 635l

S5 Jo (A Bae p e dped Sl ok

Slesliad b 5 el iy o (SO ) 5 (SOl (Sl

78] 555 s tlons (A) sbos

Wi

3Usal U 35 (0,,) Susby i sl o3lizal 550 5551

'] 55 e doelons (3) alslas |
CY)

.= )

0, =hgy.m,
Ol o o oS il Of s Olg sl Shy, OF s o8
Uge o 558 elial O ol sde 51 o )85 &)y
sles 5l b Sy 4 el S¥slae SaS w1, O

.[Y’\]JJSMBLAQ:JS&;'-&!}A(T)L}MM

h, =2.503x10° —2.386x10° x (T —273.16)
h, =(7.33x10"” -1.60x10" xT%)**

SlAie e sy (R O'.’.\ BrARS .,\;SJ» (.Al).e
S om0 s rman 5 s 355 Sla ite gy
L lhar i gsm S5 sladite 51 ¢ Jates gla pize S
) DSt Gl Sl3le 503 el maw hg) 5l eslinl
A% eslasl (Design-Expert® Software version 10
Orker Soleang Gl &S Sl U i) ) e
Soloting Sln i oslital Oljen jsbay Cdo
6 St o3 gdome s S ol () 23 50 (Sl he

05 Sl 5SS Col s woam g L gllas

108

ppm o+ U+ cble ;35 ikl s (S5 85l sl
y=-00043x+ ) Jyop L OF ablae 5 A5 s
el s Oge3l e 5 Aol s (+/49)R? 5 (0.3456
rj.f\' jaMu\:.ﬂTuQL})Lﬁ r_)f A g&::)j.im‘.)\,:w\
e Aoy VAl Sjailie 2 e Ve Lol L
Q@(ﬁéf\)e“ﬁ&éc)b.uwwjaw
MR R e R
c))‘bb‘f&ﬁ)‘ AJLLZ.A\L:“:,.{L@_')) "JSJT:&:L;)M
L}J:ﬁyb 6\o C}A djb BL oJx.ATC,.wJu g_JJu} d«:LleJ

(SMER) ¢35 <usb ), gl gl & 5 1Y
S ol oggie (SMER) o35 Cushy gl il &)
(8551 O e Llod 3103 S anl b LS ol gl
S ol zusby e sdasOlis Slas ol 55 e eslizal
23 Bran SoA A a S Gl dsame S
IYAT s 50 gl 03 St T3 U b

if : 273.16 <T(k)<338.72
if + 338.72<T(k)<533.16

sl sl uT s Olg b S el S5 cVslee 3
5 YTPUYYY OYYALAY s 47C Ve s e o
el oty KI/Kg YYYE/0 )Y

Sobosl gl pine obang —A-Y

R N e B R i e - TR b VI
L bseals Lo ol o a3 S 5Ly ke a1 o
2 JEs sl ane 6 0ol 0L edle (B
o B Gl e e SO L1 5 anls sla i

Ll lhane Ol Gl 5 53555 Sla e

4-Specific moisture extraction rate



VErE g5 YY aysn AW o,led

&lﬂl L;l‘j'b GW}C}\FM

o e LBl e Rl e s b leag
sbads 5l Lol gLl 2 5 O S5 alae ol 5
Ll 63,51 ¥ Jgd= o el sla e (6l sl
5 e 0 Sl G 4 e s e als
et Al gr el it a i it A Sae
i el Gl Sl RS 4 S 22 S
2288 Sl S5 BBk e ey a p JRis)se it
5l 0L > 'CJ; Mo joize sdasOlis A «Yslas oyl
53 Jle sk 3L e Ta slos Jaies ate s lasOLLS B
Sie Somns Sasby gl 5 jasla 5
(B) 15 slos 4y o (A) 158 O o 75 5556 o 50
Pt oo SMe 5 eny 8B OT i L SOL
Froarla boySt s ol s abal Al 586 3

.LJJL:& 5% C,u)lé) C\fﬁ&w\

(al.aj JAJ\;A J:i"L.‘." cQTdJ&A}J&S&M\—' 03 gl>o
cueb)ji(\')dsjm.b).ﬁ‘\sut{‘-;dw)ﬁﬁ)yéuﬁﬂ

R

D=(d xd,x...xd )" v
S50 Lo dgsllae U Sk D) el s
Aol e Dl sl g o

G 3 g Sagely gy e gl A S
gl 7 5o el S5 038 Sz Ol b,
Sl e b BLSI 3 05,8 S eal 5 ey Casby
LS ey 1 Ok s Loy e

I @L‘J—Y‘

hos ln Goledn gbdds Colles 4 03

ell Lty ulp S s sn 2upe sl

Table 2. Regression equation coefficients and statistical results from calculated models for response variables

Dependent variables Regression model equation Lack of fit (P-Value)  R?
Effective moisture diffusivity (m?/s) 4.85x10° 4+8.32x10""B—-2.54 0.25 0.86
Drying time (min) —87504—2.44B +559.25 0.95 0.94
Color changes —389.974+0.19B+2.09 0.53 0.89
Vitamin C content ( 1&g A4/ g sample) —14830.484—-10.79B +1826.43 0.99 0.54
Specific moisture extraction rate (kg/kJ) 5.974+3.53B-0.06 0.48 0.90
Drying efficiency (%) 765.854+0.268+18.83 0.98 0.38
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Fig 1. The interaction effects of airflow temperature and airflow rate on effective moisture diffusivity
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Table 3. Experimental and predicted values of variables under optimization

Dependent variables Predicted values Experimental values  Relative errors (%)
Effective moisture diffusivity (m?/s) 3.81x10° 3.95%x10° 3.53
Drying time (min) 196.82 192.08 2.41
Color changes 5.20 5.01 3.65
Vitamin C content ( ug AA/ g sample) 797.37 746.5 6.36
Specific moisture extraction rate (kg/kJ) 0.30 0.31 3.34
Drying efficiency (%) 53.98 57.19 5.6
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ARTICLE INFO ABSTRACT
A significant proportion of the global onion harvest is annually lost as a
. . consequence of excessive production and insufficient processing techniques.
Article History: Concurrently, the practice of drying represents a time-honored method of
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methodology was employed to analyze the influence of air temperature at
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coefficient, drying energy efficiency, specific moisture extraction rate, and
vitamin C concentration, alongside the determination of the minimum
durations of drying time and alterations in color. Based on the results
obtained, the optimal drying conditions for white onion slices were
established at an air temperature of 62.35 °C and an air flow rate of 0.024
kg/s. Moreover, at the point of optimality with a desirability of 0.59, the
resultant values for the response variables, namely the effective moisture
diffusion coefficient, drying duration, colorimetric differences, vitamin C
content, specific moisture extraction rate, and drying energy efficiency were

determined to be 3.81x10” , 196.82, 5.20, 797.37, 0.30, and 53.98,
respectively.
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