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1. Food and Agriculture Organization of the United Nations (FAQO)
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4. Crystal violet neutral red bile lactose agar (VRBL)
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1. Escherichia coli (E.coli)
2. Staphylococcus aureus
3. Shaker
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Non-significant and significant differences are indicated as " and ™", respectively (p<0.01).



g ysel andpe 5 Slwd )| (255 e

AR 0 036 00 9 dadp LS (gl,855 5 I3l

oley o 33 bl J pwSle awlic Y.V
S Elg) @l — (e sl yielsly p (Slo)ls]

9 b (JSD (oo byl polie (n e 5 (o i
Ot 3 V0 5 o Sloylil 59) 4 bgrye i 4 K,
39 & baye coiy 4 she gl polie yieS
) 5 0 @L.: a4 dxei badlbioe VO 4 A Sho,Ll
plad o el A gy 4 bae Jle)lil ley o e
odalie piia 5 ol slojs, (e 6yl stme Dol Loyl iy
bS5y ol 6)-*-’1-' 5 A B Glo)lil (cm w09l sad
aS 39 oo odwlive I3xe 09,5 A ST, el )by o Lol ol
Ll adly (mals A L yao 5, 51 el cnl jlade o5 o
el Jo3 JBA 59, 50
ol (35 S SlS p gkl @S b alie
O 0,5 TA-LY dan 90 Sde s 0ol 0,0 9 Y KGY o
olid oaid mogiy glgl Ho TVO-TNY L alis o )
S n 0 (s 35 Gl i (5L Jsb yo sl
Omizred (L8l Bl o (o2095 p 35 3l b ek (mogi
om SU catS g 0l 4 olud lise a5 ol canlice
Ooml S )l (St (pogin oloy o Sp by
A5 LS gyell sl S 55 () KGY) (o055
D9 65 Uy o

XL g g Skl
Dill Sensory score
.:>

35 |
3l
25 | 3
2

0 8 15

(G90) SLobsl oL
Storage Time (Day)

iz — > glogygosl XY
b — g G903l il )y 4325 1YY
@il OBl pae 5 (29,80 (B)led (139 Vb 4 a4z L
Ol bae slod 50 0ud (6l SS s o lazr - (o
Srosls b Judow 5 450 9 00ds Bi> w5l oolo
el 00 aloxil Toasa ¥ °C
@iz —oe slagsesl IS bl i @l Gl
Ol (S5 9 prb (0 ) Sob S g )lo ma (V) Jgoz 50
S gre BB 5 sauS sl (0978 (09 o (Godimd
o gme 9929 bbb Bans bl o )b
I osz eyl gan o ol Sl illy 9
dslie el ol colaiul STls glasls wim gl
Col Ken 3)lge ol jo il s e bjles (ke
GBS S and uabyly wies pais o gee B
b sals ey Gl o el

2 (G9y) Syl ploj 51 (ke amnlio V.Y.¥
@iz — (ow la yiolly

sanlie (g)lel Lo e glds g5 50 5l 05 4o
Syl slajlas as ols las (V) IS8 ol 0gd g0l
Sl asls bl s e Sl byl pled ()
boye S5y 5 pab (JS8 oo sloyelil polie oo i
39 @ barye jlade (68 5 00g ho Sle)ldl 55, &
@ by jlae bl jlade G iie aBbe VO (Sl
V0 Sleylil sy 4 bgaye lade (S 5 A Glojll 5,
@ by Syl ol e @l 4 a2 b bl
gl odd (5,Sojll (glayiell ple 4o sl A o,
5 o9 sod oaalin wiia 5 ol sy e )bl S0 gine
ol 2 6t 5g) e B Slo)lil &5 el (pme Gl @
e 09,5 4w S5; bl 9y50 50 Ll o)l o S
222 595 5 bl cnl (555 eSS 358 00 osaline
i 5y 50 Lol Cenl sl palS piie 5, U Sle L
Vosladsa o ol I8 Jad BB ax p0 o jeie
35 SIS ples ool il 8l sl 5 eSilos
— o> S ie el 039y o xe a5 F C gleo
el 0als ools ylis L5 olas



s slas 0,5 cos )3 b Cod b g 4l dgu o)
Vo) C o les yo e, VU gl il o olaixe
w.l.'lﬂ Qe 9 Foo Yoo Gy 61.:@)3 L) Lébog.').v )‘ o=
s gl g wpd wile s (S b pdy
Sl oo a4 il gl pre gl ol s
OIS s 5IL  ROg Al 5o (o, Sl 8 4 pols
G2l g (65950 ] Slaptams 4 (50) deo by IS
5[] sgice ools plis s 5l Sy Sbls
o 5, 3l ) it Jlade ralS o oo ol asllae
9090 ol 4 il oo ¥ C slos ;5 (5, piia 59,
c>s0 ¥ KGY 33 0 LIS 205, 09 ool Cus
t._i;) B aQ °)"-’ B )I CL\.QM‘ GLQSJ" s_i.») u‘,..u.:.;
33 0shse (SHU S S5 s SaS S8l (ph) g oy
oon O )l Sl BPn e ghe 4 +/0 KGY

- Spy ba b i jee Job ilidl g EccOli das 2ST
2l oo S5 glitnl (oS p slhas 5 09 (- sl
o b gl Slas 5 ) g +/0 KGY slass [YY]
Locdl g 5, ol o gos BB 2als ! s )lis
2l odslie vals b awlie 0 ¥V 5 V/0 KGy lajd
Slp el (Ko gpyled YL Glagd cnlple
b e 355 Olallas bt [Y0] wils cewlie zliaul
odls |38 g 3D g 009 dslllas (ol jo eud il bl
olpion a5 wline Yoo A JLs jo Matossian lawgs
VE 1S 03l azjly dehe yoe ablige ool ool 5o
Jsb 5o badiges pled sl 39 o sLiel w39 wmlg> 55,
19, VE B s BB S, s il als Ll
G Cad 0l (2O sladisges Cblad g2 Ll
CotS wlin sl 00g (gyin glul Gyl wals
(_g).’;.af e &S) A (RO C;UMJ}Q.S ‘Glf ‘_gra:Ua'
Sebds il VE 5oy 0 eddgy sladigad 4 s
@ edl gals )Ll ey Jeb yo shae jletel ¢ Jgens
P> ) clilas 092y (5o s Oglas baiged (o a5 (5,9
oy Alizee glosd o 0ald 20g5  sladiges 4o .(0.05
ol o, e, VGl e s> VO L /0 kGY
205y ladiges i camlin slud ws e o (gl S

g oLl B g ) slasey jo (5 5eS (S shyls s

sl Aojlad Qoyge did Cars o wux slas,glis aslilad 0 Yy

ISP AV el Skl
savory Senso ry score
w
(6]

T

Gy Sl ok

gyl pliz - bl 2 Gs)) Sla,bl ey (hal ST Y8
S
Fig 2. The main effect of storage time (day) on vegetables sensory
evaluation
Sl 5093 5 (e 3 (G A4 Sl (2055 514
S 2ol sledld s slp Mg sleps n &S
ol 5S35 Jgame JS a4y ilos,S 3985 oldé slge 4
Serte Sl oaiS Jlgaal oiless ml 5 L Ll )
S s G e dras oobol laii 5 hoges ol
kGy slasd ples ;o) (pogp [YY] cosl > o
S8 b cos 1) ojb gl el coaS (Y b -/YO
Al ) Je coaS L baiges plod s ol
Sldises Wuile Bl adgl 2053y 5l sld o
CabeS LA 5, 50 Jln ¥ C sles o sud 5SS
b ooy SIS L Ll aile 3L i sloai L e
ol CedSTL (2Rl o, 50 5 0ad Suu e BB
BV KGY 5L oosds 2095, ax3ly cotS ael Caws 4
Orpes A @ g skl s IS WY,
wlad ol Coge MO KGY 53 U o3l axjly 2o 5
aFLs 5 S5 gl Calond Ol e S5 L 9w
glin ladiges jo (Jlain (o)Ll 59, VY S (b Leg S
g Kim Yerd Jlo jo wibe (Bl s gy odd 2055 5
VIO G /0 KGY o 2055, a5 ws,S 5,155 o)
IYF] ol )losme s 1) 056 az 3l slog,S Lasli
ol cuas as ol plas 8 Sldlas b g b lis

Jyame g5 4 aiwy b loyd )0 2055 n L Jaame



g ysel andpe 5 Slwd )| (255 e

\Al 0 036 00 9 dadp LS (gl,855 5 I3l

Cillas pol> allas b 358 Bk @l [YA] o)l Loy
50 0dd (IS g pp gl ol jo g anile
L 6l 5e, dw 5l G SBpae Colls Luse sles
Slasite 5 aal5 L ot o slasig 5 4oy
olis bl o pme Dolas culs Sl glis— cws

aoalas

S S Az ¥
Elgl 10 i pled slp 133 ales 5 aall aiged
‘)u)Lo...u A ool )‘J ;.M usl.a.v ‘(5'5)1"" UA)LAM
gy plas (gl .l 3529 33 4y awly oialS Wiy,
o 9 e G5y bl Om bl (09,5 (hyleds glgil jo
5 Lol azd samline (g ol o cxe gl o)Ll 59, A
5 AR Glag st sl ol s Gl V05,
KGy 5 vals ladiges ;o Ladd o gls/ upSsTslslin]
P L 25 5l e she jg, 50 Al jeas ¢V
8 onled Loy (ol a3 <0 kGy
ol 5l 51 e 51109 ek 5 S IS il
A gy yo il jmels wald diged 4 s O/Y log
S oles Loyws <0 KGY 55 L adgip 5l e
kS lg 5l hyle 9V 10g josie g SCST (ST 0 )les
A 5o, 4o anily gals weld dged 4 cuws ¥ log
S5 onles Loy 10 KBY 3L eegin il o
Y log loygeml slos oS okl ¥ log o Judgie
ol g WY log e 3 S S hled
Sl zals wals diges 4 Caws ¥ 109 awl xS sl
OBl pae 5 (025,500 (hsled 99 YU 4 azgi b (izren
(Y0 C) Lams sl o oas Slo,Lil lags junn 51 oolicus
Jesu 50 s IS Gladiges Slo,lil cuiS pis
Olss ol @bt s cilsz dod a2 b sl () 0
Sy IO KGY 33 10 LT 2055y 5l eolawl b cas
Las e, AL Jlowu les )0 0500 g Mgl o3l (S
A s andl s 5l BB Cglls SIS oS

A 59, 00 aSsysbar wl Sep VF 5, 50 W) ol L
b b g1 b ke a8 gl wmls sladiges
o)les amio LSl g py5 5 550 (oo ewlibisn,
S5 o5l a4 slagd 45 sty ol L e Jsbe Sl
Slge Dlyess 51 GAU (LS Gl ooy hnal sl VL
33 0 W gy 0sdee Jobe o )P e 5 SIS
S > Az BB el sl -IYF KGY e
Jsloee 0355 Slade (Gl Bl o &5 0ad o slab
50 IVE] 50 sod g pe (S S jlade g conl ST 4o
S oad osalie aglis ax ST va yol> agh
VO 5 ) KGY slasd L sns o593y (sladigas Lol g
oS ¥ C les 0 (5SS 55, V0 5l w5 wale
-y i g b aogi slazh il 1y et
2l g o sime b Gimgh ol 5o aslllas 5,00 slo
Slayd o oal (205 sladiges S i e IS jsboa
S (5 i ol Sl <0 5 +YD KGY imy el
S W pol> adlllae @S o8 (o0 jkie ;0 08
395 2% (o5 e 00l (8395 5 (sladiged )3 Al oo (B9
olas SRl wals 4y cos Jlrd )5 6, w235k
sl 03905 5 i Lial3l sl el ol
5o Al g a8 glidul oad o9y slS
5 S shls F C sles yo end 5 IS5 ¢ Y KGY
portS gliial il a5 (glosgd o 35, 1o B oy
S92 Oav 9 Saglp Plax b oad mogy alldid
Cldigal Cuils ald 205 4 Cad (5SS Dud
obsS Jlows 5 5 wle carmme slod ;3 (gumatug Slge (o
Cugb, ke pl g oegdle ol alily g, dw Dol
G ole S Ll b ond msgi,y 5wl sladiges
a5 olo lis 0aiiS B pae b pdy b Lais £ C gles o
osliul I, Y KGY 33 )0 ouls 2095 glianl (g iy ol 3
wald sladiges b pab ;3 (gl DoliS 1y WS o
Wl o ¥ gV KGY slojd jo 2095 (IS jobas o)l
Silare «siler (IS )led) (29,50e (el Gl (sl 0
ooliil )] oS L b ojl zliaul Gase 5 5
by S Blas X KGY 53 s w0jl 50iS 5,50 40 090
3 el (IS S LAl o 8 Sl LS S



‘53‘.5)-\5 9 ,Sum.’ 3
098 9 pole dRiagh ssme 9 Jo gliule> )
05; raj.m ul)l.im 9 ng.a).' oﬁ)lf 0M9f 9 lea\....,..ce

D9 oo (S18,38 (65038 9 S5l 89 (sag

s el Oojled Qo yee JiE Cato jo Wax slasslis aslilad 0 YY

2 @95 Sy o 55, VO B A alols o o)l
59) V0 Bl (See Ty 098 plowl 5oligS” Sloj (slaejls
Al SRl 6l clllB nl oo i b

[1] Mahdavianmehr, H., Asnoashari, M., & Sedaghat,
N. (2013). New packaging methods of fresh-cut fruits
and vegetables. Sci. Quarterly J. Pack. Sci. Tech., 13,
30-43. [In Persian]

[2] Bahraini, M., Habibi Najaf, M.B., M.R. Bassami,
Abbaszadegan, M., Bahrami, A.R., & Ejtehadi, H.
(2011). Microbial Load Evaluation of Fresh-Cut
Vegetables During Processing Steps in A Vegetable
Processing Plant Using Minimally Processing
Approach. Iran Food Sci. Technol. Res. J., 7(3), 235-
242. [In Persian]

[3] Beuchat, L.R. (1996). Pathogenic microorganism
associated with fresh product. J. Food Prot., 59, 204-
216.

[4] Yousuof, B., Deshi, V., Ozturk, B., & Siddiqui,
M.W. (2020). 1 - Fresh-cut fruits and vegetables:
Quality issues and safety concerns. Technologies and
Mechanisms for Safety Control, 1-15.

[5] Androvic, F. (2012). Gamma Radiation. In: A.K.
Kilonzo-Nthenge. Gamma Irradiation for Fresh
Produce (1st ed., pp. 251-262). Rijeka: Intech.

[6] UW Food Irradiation Education Group. The Facts
about Food Irradiation, 2016. https://uwfood
irradiation.engr.wisc.edu/Facts.html.

[7]1 Almasi, A. (2011). The need to review the
hygienic guidelines for disinfecting fruits and
vegetables using chlorine. J Kermanshah Univ Med
Sci., 3, 231-232. [In Persian]

[8] Deng, L.Zh., Mujumdar, A.S., Pan, Zh., Vidyarthi,
S.K., Xu, J., Zielinska, M., & Xiao, H.W. (2020).
Emerging chemical and physical disinfection
technologies of  fruits and vegetables: a
comprehensive review. Crit Rev Food Sci Nutr.,
60(15), 2481-2508.

[9] Diehl, J.F. (2002). Food irradiation—past, present
and future. Radiat. Phys. Chem., 63, (3-6), 211-215.
[10] Catunescu, G.M., Muntean, M., Marian, O., &
Paula David, A. (2019). Comparative effect of gamma
irradiation, drying and freezing on sensory, and
hygienic quality of parsley leaves. LWT - Food Sci.
Technol., 115, 108448.

[11] Al-Suhaibani, A.M., Amal N., & Al-Kuraieef, N.
(2011). Antioxidant, Microbial and Sensory
Evaluation of Fresh Mint Leaves Irradiated with

&b
Various Doses of y-Irradiation. Middle East J. Appl.
Sci., 3(4), 122-128.
[12] ISIRI. Microbiology of the food chain —
Horizontal method for the enumeration of
microorganisms — Part 1: Colony count at 30 °C by
the pour plate technique. Document number: 5272-1,

1st.Edition. Institute of Standards and Industrial
Research of Iran, Islamic Republic of Iran, 2015. [In
Persian]

[13] ISIRI. Microbiology of the food chain —

Horizontal method for the enumeration of
microorganisms — Part 2: Colony count at 30 °C by
the surface plating technique. Document number:
5272-2, 1st.Edition. Institute of Standards and
Industrial Research of Iran, Islamic Republic of Iran,
2015. [In Persian]

[14] ISIRI. Microbiology of the food chain -
Preparation of test samples, initial suspension and
decimal dilutions for microbiological examination
Part 1: General rules for the preparation of the initial
suspension and decimal dilutions. Document number:
8923-1, 1st.Edition. Institute of Standards and
Industrial Research of Iran, Islamic Republic of Iran,
2018. [In Persian]

[15] ISIRI. Microbiology of food, animal feed
andwater — Preparation, production, storage and
performance testing ofculture media. Document
number: 8663, 1st.Edition. Institute of Standards and
Industrial Research of Iran, Islamic Republic of Iran,
2015. [In Persian]

[16] ISIRI. Microbiology of spices — Specifications.
Document number: 3677, first revision. Institute of
Standards and Industrial Research of Iran, Islamic
Republic of Iran, 2008b. [In Persian]

[17] ISIRI. Microbiology of food and animal feeding
stuffs - Horizontal method for the enumeration of
yeasts and moulds - Part 1: Colony count technique in
products with water activity greater than 0.95.
Ducument number: 10899-1, first edition. Institute of
Standards and Industrial Research of Iran, Islamic
Republic of Iran, 2008a. [In Persian]

[18] ISIRI. Microbiology of food and animal feeding
stuffs — Horizontal method for the detection and
enumeration of coliforms — Most probable number


https://www.intechopen.com/download/pdf/32845
https://www.intechopen.com/download/pdf/32845

g ysel andpe 5 Slwd )| (255 e

Yo 0 36 00 9 dadp LS (gl,855 5 il

technique. Ducument number: 11166, first edition.
Institute of Standards and Industrial Research of Iran,
Islamic Republic of Iran, 2008. [In Persian]

[19] ISIRI. Microbiology of food and animal feeding
stuffs -Detection and enumeration of presumptive
Escherichia coli -Most probable number technique.
Document number: 2946, second revision: Institute of
Standards and Industrial Research of Iran, Islamic
Republic of Iran, 2005. [In Persian]

[20] ISIRI. Microbiology of food and animal feeding
stuffs — Enumeration of coagulase — Positive
staphylococci  (staphylococcus aureus and other
species) — Test method Part 1: Technique using baird
— parker agar medium Document number: 8606-1,
second revision: Institute of Standards and Industrial
Research of Iran, Islamic Republic of Iran, 2005. [In
Persian]

[21] Methodology of Merck, Germany, 12 (2005).
[22] Serdaroglu, M., & Ozsumer, M. S. (2003).
Effects of Soy protein, Why Powder and Wheat
Gluten on Quality Characteristics of Cooked Beef
Sausages Formulated with 5, 10 and 20% Fat.
Electronic J. of Polish Agricultural Universities
(EJPAU), Food Sci. Technol., 6(2), 1-9.

[23] Kamat, A., Pingulkar, K., Bhushan, B., Gholap,
A., & Thomas, P. (2003). Potential application of low
dose gamma irradiation to improve the
microbiological safety of fresh coriander leaves. Food
Control, 14, 529-537.

[24] Hsu, W.Y., Simonne, A., litareerat, P., &
Marshal, M.R. (2010). Low-Dose Irradiation
Improves Microbial Quality and Shelf Life of Fresh
Mint (Mentha piperita L.) without Compromising

Visual Quality, J. Food Sci., 75(4), M 222-230.

[25] Al-Suhaibani, AM., & Al-Kuraieef, A.N.
(2016). The effects of gamma irradiation on the
microbiological quality, sensory evaluation and
antioxidant activity of spinach. Int. J. Chem.Tech.
Res., 9(6), 39-47.

[26] Kim, H.J., Feng, H., Toshkov, S.A., & Fan, X.
(2005). Effect of Sequential Treatment of Warm
Water Dip and Low-dose Gamma Irradiation on the
Quality of Fresh-cut Green Onions. J. Food Sci.,
70(3), M 179-185.

[27] Matossian, M. (2008). Gamma Irradiation
Studies of Spinach Leaves. In: California State
Science Fair 2008 Project Summary, Project Number:
S1412.

[28] Jadhav, p., Chappalwar, V.M., Bhoyar, AF., &
Chappalwar, A.M. (2013). Study the Shelf Life
Extension of Leafy vegetables by lonizing Radiation.
Int. J. Eng. Res. Technol., 2(10), 817-826.

[29] Memon, N., Gat, Y., Arya, Sh., & Waghmare, R.
(2020). Combined effect of chemical preservative and
different doses of irradiation on green onions to
enhance shelf life. J. Saudi Soc. Agri. Sci., 19(3), 207-
215.

[30] Segsarnviriya, S. Malakrong, A., &
Kongratarpon, T. (2005). The effect of gamma
radiation on quality of fresh vegetables. In:
International Symposium New Frontier of Irradiated
food and Non-Food Products. King Mongkut’s
University of Technology Thonburi (KMUTT),
Bangkok, Thailand. /http://filing.fda.moph.go
.th/library/e-learning/fcdISNF/menu.htmls.



Innovative Food Technologies,9 (1), Autumn 2021 0 \id
A4

Research Article
Effects of Gamma Irradiation on Microbial and Sensory Properties of Fresh Dill and
Savory

Samira Berenji Ardestani®, Marzieh Ahmadi-Roshan®*

1. Professor Assistant, Radiation Processing and Dosimetry Research Group, Nuclear Science and
Technology Research Institute, Research School of Radiation Applications, AEOI, Tehran — Iran
2. Research Staff, Radiation Processing and Dosimetry Research Group, Nuclear Science and Technology
Research Institute, Research School of Radiation Applications, AEOI, Tehran — Iran

Abstract

Vegetables play an important role in promoting health and preventing from diseases and they are good carriers
to transmit bacteria, parasites, viruses and pathogens to humans. The use of vegetables disinfectants such as
chlorine, with their own special risks, is a ways of preventing diseases. Shelf life of these products is limited,
after three days at refrigerator, they will lose their consumption and will change to bulk of waste. Irradiation can
be a practical treatment to increase safety and shelf-life and exporting of fresh vegetables. In this study, the
effects of gamma irradiation doses of 0, 0.25, 0.5, 0.75 and 1 kGy on microbial and sensory qualities of fresh
dill and savory at ambient temperature and 4 °C were investigated. According to the statistical results (P<0.05),
there was a significant between the mean of two treatments of main effects of dose, temperature and time, and
interaction of dose*time and time*temperature. The interaction of dose*temperature on mold and yeast count
was not significant. The effect of time*temperature*dose was not significant on microbial tests. In sensory-taste
tests, there was a statistically significant difference between the mean of two main effects of storage time on the
parameters of softness, shape, taste, aroma and color. There was no statistically significant difference between
other treatments for measured parameters. According to the results samples which were stored at ambient
temperature due to high microbial load in first two days were removed of study. In irradiated samples, until the
eighth day, a dose-dependent reduction of microbial load was observed. Foodborne pathogenic bacteria
including Escherichia coli and Staphylococcus aureus were present in control and 0.25 kGy irradiated samples.
Considering acceptable results of microbial and sensory assays, gamma irradiation at dose of 0.5 kGy at 4 'C,
can enhance shelf life to 8 days and decrease fresh dill and savory wastes.
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