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Table 1. The description and code of different samples.
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Treatment

Number Description Code of raisin samples
1 Untreated raisin R
2 Raisins by spraying ZnO NPs (0.5 L/g) on the bunch on the tree R1
3 Raisins by spraying ZnO NPs (1 L/g) on the bunch on the tree R2
4 Raisins by spraying ZnO NPs (0.5 L/g) after harvesting R3
5 Raisins by spraying ZnO NPs (0.5 L/g) after harvesting R4
6 Raisins carbonated with SO, (2.5 g/kg) R5
7 Raisins carbonated with SO, (3.5 g/kg) R6
8 Raisins carbonated with SO, (4.5 g/kg) R7




VEvE 5 TY 0y8 O o)l

[)lxl L;ﬂ.l'b GWJ(}\FM

s des! (5 ;S 05151 —0-Y-Y

PH) S (5 by 25 ol s Lo g s
SS NI slas (PH) a5 O s B 2018 b 5 e
;{{.)U‘)U "\:‘“"fﬁ wb\j“)b@)}—ﬁ@di)b&lﬂj

.[\'\]J@ﬁ@l}.addﬁpf\ﬂ B

JS 55051 5 5 8 aeST (g 8051l Y-

S (63858 1S (53 Ulzn Olon oS 3315 8 4 ST (5
LS (63 5 ool SraS a3 a2 Wl 5 3BT ) g
iS55 IS 53515 S8 481 (53 p e 5 S5 58
L (Y1) OlSan 5 (35T Ko Olge Loy an 3l oo
e M s s 3 esle ol b g3l s Sl esla

[f.] A 6}5a)\.hl

o O 3031 —£-¥

S BT 5V S L (IS Sl e S glad ged
sy il &S Jlu fr BYO o o3 sdome 3 bl
(b Ghe (S5 G Shs pesar 53 dag e
im0l 5l eslamad LIS a0 5 Sbl
53k S 518 LUyl a,se slalais 0 (Hedonic Scale)
Voode o £ oode ot b 0 e b3l ol
Ss OLi 1y Cams Sl ) sde 5 axs Y sdeddan st

IY+]
ST s 5 455 —0-Y

53 JosSb s bl Rl ol slaesls
,qﬁmwﬂﬁm&uuwgwucy i
SPSS, ) 53l ¢ SaS L ol slaesls bl Jdos
53 8ol (ghaals dim O g3 b L pSils elis 5 (26

i bl 4o 53 40 o e

Cow .‘5@\23—“

59

PRIV A

Q‘J.':ju L;/'\'.‘S‘J?:J @jj ejad ) —-\-Y-Y
o dd A 5 (59,45

S5 AeS1 D3 50 O gl g SAS| 5 055 5 051
Sl eslinal b alS Gladiped gl 5 w55 5l ool
pame MIRAS Jis sy S s S
TSy s S Soseer LseS TESCAN oS4

] we dﬁfajuj‘ c,J;jL“S
&:r-jjbj doo s —Y-Y-Y

St o 031 3 e G S 3 kgl Sl p S0 550
Sde s LL e V0r jLis 5ol S Sl s Ve les 5o
LAM}A.: cJ.alS OAd Se )‘L)""i"b"\"; o3l )‘j.g celu A
@ adsl O 4 Cund sl O3 J}&:}'l};ﬁ)‘}:ﬂw

DS Ol sy Aoy &) 50
(aw) ol cdlad —¥-¥-Y

s ins OLE oS ol bl 2aiS €gas ol oIl
Sl bl b Sl 4l esle O Sl Lt oo
e s 3l eslaal L el Loy Olos 3 ) —
O gl ;IS 51 e (Novasina, Switzerland) T <l
IV s F 6,Sesltil 318 sl am s YY o5 s

DA

(PH) s pSo3l0l —g-¥-¥

Jl:.;:;léj.:ﬁpH o\i?_ws )\ eale ol Lv Lécu_,,u (pH))‘.LiA
K05 0 S V0 LS (5 xSe 1l (Metrohm, Switzerland)
Voo e o haie O 1) e @ Ll e ol
Ou)ajlmjuobjﬁ@ngeu\}bﬂ)ﬂdl?a
Call 51 ey s enls I3 Ol s 1y ol s 55, aads

[T s 3 i3 pH il sae O



w3 S8 AuSles dﬁ)iib- S

UL 5 Jloxr am s

3 Ssmged Gl iz [TV] Eotls Cillas el
G AeST S5 50 & g a8 sl QLS (Y0 YY) 0L Ken
Sl e B Ye ea i 3 ojlidl 5 s Sea b
S5 5 (YOA) 0L s 5 (6l [YY] il e
| PV UG TP VO { JCH Y P HRCH B R TN
JSis el Ve 5l xS Sld ol g ot eSS

[YY] g o0

26 KV 40.0 KX

Gk 2 (p<t/00) i (¢, 8ol R7 Slas sladises
5 8 biped Sk 3L L Y S b
Cosby Ol p Soboisne U S dls 3l e U
DI Pl S5 S 3 A 5 e iS slad sl
Cosbs s e alS 5 S5 4Sleo 58 clale
A3 S sk 4 (p<err0) s s 5 slad sel
SYL LS e s gdee |y EalS Cugb, 08l s 1,
L ok

b s iy Slesles Cagby o) 05y
S50 Y sl 4 Olgn L S ase—nST )3 5L
e S S e o s Jag e 55481 3 50
L70] 538 oo dalid €50l b aglie 55 Jsmmme b
Lot oas 58 e 38 gladises cosb,y Shals
S Casb) a4 Ol e 5 1 5558 AnSiss
gy o S35 2 o SO sl s 4 J s
O 5 o313 oaals [TE] sls s 0 a3 55, S

odd oals il sla feiS a5 L S edlel 5 (YerA)

60

) S9N Sy S p geai -V =T

Sl Ol s o9 S5 S Sy See 5
VS s 1) s e S clle b g ST Sl 350
JSs 4 D380 el ol s el sl sl OGS
sdal i dds Oy 5 555 b S L eeS
(Y AA) 0Mas 5 oy e Sl bl ol 2355 o
S50 ST 3P0 O il s W5 2 2

\~~jlj1q5>Lg\)s§<:_.ﬂﬁrA4_}j«;l)JSj\L§)Lp

1um KYKY-EM3200 SN:0774
Fig. 1. SEM image of Nano zinc oxide suspension (1 g/L)
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Fig. 2. Moisture content (a) and aw (b) of different samples. Vertical bars represent the standard deviation (n = 3).

Different letters are significantly different (p <0.05).
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Fig. 3. pH (a) and acidity (b) of different samples. Vertical bars represent the standard deviation (n = 3). Different

letters are significantly different (p <0.05)
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Table 2. The free SO and total SO, of different samples.

Treatment R R1 R2 R3 R4 RS R6 R7
Free SO, ND ND ND ND ND 67+9° 141+8° 243407
Total SO, ND ND ND ND ND 352+111° 643710 918672

Different letters are significantly different (p <0.05)
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ARTICLE INFO ABSTRACT

The aim of this study was to investigate the effect of coating grapes by

Article History: spraying with different concentrations of zinc oxide nanoparticles (0.5 and 1

Received:2024/1 g/L) both before and after harvest compared to postharvest fumigation of
eceived:2024/10/30 grapes with sulfur dioxide (2.5, 3.5, and 4.5 g sulfur per kg of grapes) on the
Accepted:2024/12/11 physicochemical and sensory properties of raisins. The grapes were sun-

dried and the resulting physicochemical properties of raisins, such as
moisture content, pH, water activity (aw), acidity, free sulfur dioxide, total

Keywords: sulfur dioxide and sensory properties, were evaluated using a factorial design
based on a completely randomized statistical model. The results showed that
Coating, coating with zinc oxide at a concentration of 1 g/L before and after harvest

Sulfur Dioxide and fumigation with sulfur dioxide after harvest affected the moisture and

' aw levels of the raisins, with moisture content increasing and aw decreasing
Raisin Nano Zinc Oxide. compared to the control (p<0.05). No significant differnces was observed in
pH of all the raisins coated with zinc oxide as compared to control (3.7)
except for the sample coated with 0.5 g/L nano zinc oxide before harvest
(3.45). By increasing the sulfur concentrations up to 3.5 and 4.5 g/kg grape,
the pH of all the raisins compared to control (3.7), increased (3.8), and
10.22034/FSCT.22.161.56. decreased (3.45), respectively (p<0.05). Acidity of the all the sulfur-treated
samples increased (p<0.05), compared to the control (0.817 %). The
concentration of free and total sulfur dioxide was significantly higher in the
sulfur-treated samples compared to other treatments and the control
(p<0.05). Raisins from grapes coated with 0.5 g/L zinc oxide prior to harvest
and raisins treated with 2.5 g/kg sulfur dioxide received the highest overall
sensory acceptability ratings from panelists (p<0.05).
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