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ABSTRACT

One way of extending storability of fresh products, is pre and postharvest polyamines application. This study was
designed to study the effect of putrescine on quality of fresh pistachio during storage. Fresh pistachio cvs. ‘Fandoghi’
and “Kalleghoghi’were dipped for 8 min in putrescine solutions (0, 1 and 2 mM). The results indicated that putrescine
2 mM was the most effective treatment in maintaining the firmness of both cultivars with the average mean of 2.3
kgF. Also this treatment reduced the weight loss compared to control in both cultivars. Putrescine treatment
decreased the microbial contamination and both cultivar had lower infection at the end of storage. Lowest and highest
infection was observed for put 2 mM and control with means 1.32 log cfug™ and 3.15 log cfug™ respectively after 45
day of storage. The control showed the increment in acidity index, peroxide value, panel test, and reduction in soluble
carbohydrate, color indices. All these changes delayed significantly by putrescine treatments.

Keywords: Fandoghi and Kalehghochi, firmness, microbial activity, weight loss, shelf life.
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Table 1. Effect of putrescine and storage time (A) and putrescine and cultivar type (B) on weight loss (%) of fresh
pistachio stored at 1.5+1°C

Storage time (days) (A) Cultivar type (B)
Treatments 20 45 ‘Kaleghochi’ ‘Fandoghi’
Control 3.3+0.04b 3.95+0.09a 3.73+0.21a 3.52+0.12 b
Putrescine (1mM) 2.46+0.2d 2.89+0.08 ¢ 2.72+0.07 ¢ 2.62+0.08d
Putrescine (2mM) 1.66+0.04 f 1.97+0.14 ¢ 1.85+0.06 e 1.77+0.32 f
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Means in each column and row with same letters are not significant at probability level of 5%.

) o3 &y (Gg e &gy (38 05 )3 jsbay V5o 00 08, £55 9 e (RS S
3o el aSlail Sl @ gloglsl Do Job o 25 g LelS a3V A el ol Sl
b (S Aug e SiyeS (sl g, YO S AG el vall gladigas 4y by je o8, 90
5 Sl Ball sladiged 4 gy e (VITAKG ) (1 Sileo =tals o8, L anslie o Baid o3, lad g4
Voeesn Oled comein sbajled om0 Syg0 035 99 8 )0 B3 oe (LIS (55T (339 RS
L OV kG 1) Gom gy (St (e Yoa hoe w2yd rFoml Ysede ¥ e i oS (o2
Sowd iSen VS o sl ooy plaisl sg 4 az 31 el ools plasl se5 4 |y 59 Srals
Sladiges 18, 93 2 )0 o5 w3 e Gl o3 g9 Soys all com @0 Yoedeo V rw e Lo
om0 N ) Sgpm &gy fhw (pyeS ol el 00l ol b auglie ;o 59 AW
(TR 5 (Sad a5, 90 o y0 4 Sa slales

@ borpe Gom B S Ol aitde 03U Ay (K &wg) (S92 Bwgy (Hhw
99 Om dalie )3 Zanl Voo loo ¥ s Sy Lo VS 5 6l ey g e Sy Sen S
o8y wadiol sl aw e o il cal o o, S Ky (e (Ll e baieoplis
Srb M liee (B o8) 4 Sl (oBalS bylod dap jo g lldl 800 50 o)l slaarey

.0)‘.) awﬁy WTL;J D).g)ls S el Q"i’j) S|


WWW.SID.IR
WWW.SID.IR

VWAF e o) 5yl FA 550 el Ll psle Vo f

08 oled g9 5 a0 s Ty anSTy Glie
S 5S demSly (i (79848 o) 4y s (Buid
Jesd emip Syse wB) 90 e 0wl axils
@l aeSTn Ol 2 eS Voo ¥ e i

Sl 0ols plais! 5o

(5o wgllaoli 630 g pabo
Ol GeieS ¥ Jgaz j0 )l waw Job po
@ baye ol gloy bl )3 ope g pab (s
S Iy sl Voo do ¥ G fe e
5 1 (Shed CodsS oS oml wald slaaiges
2oy prb &5 Sl (pl Slo ¥ Jgu mls
el 035 Joglhel wald dges ;0 o3, g0 &
ook ¥ s gy losd @ borye oS e
STy Hlad Gl 4 Cad 08, 90 5 Zuwl 0o
RE ®8) 99 O dslie jo Laisle lad @L,&,
5 b (Bad o) 4 S oBals 03, (e
Syl (6 g 050

Hull firmness (KgF)

Storage time (day)

(A)

= Confrol

. a
b
2.5 - d ¢ OPut (1mM)
1 e Put (2mM)
15 | f
1
0.5 -
0 - . |
20 15

o] Do
S Gl g G ey Sy ¥ S 5o
5 &S el o Sl Gialejl mls .cnl sdls gy
ks sl 300 Olie 5o Rl )l Gl
o3l a5 g sl ools F, wals Lo sl
9 i edelie s glajled o s s

Bols plad 1) gawwl sae e ieS

Sy &y Lo

Y dssr s el glej 5 emrise it i
5,9 53 SeSly OlimelSogre pw S92y Sla
Ol Gl 5l G Jign sl Lo el (g1, L
Wlos,S @Sl wals b anglio o apnST,

Sl sslayll SISl 55, O S 1 ey
SeSlp due (i S Voaideo ¥ e S
Ol i g ol slas 1) (+/FY meg/kg)
35wl 005 dalls diged 4y bgyye (M-} meg/ky)

AYL aall sladiged (owyp D550 08, 90,2

2.5 4

a
c C b -
1 d
e T
15 4
1
0.5
0 T T |

Control Put (1mM) Put (2mM)

Hull firmness (KgF)
L]

(B)

556 &y (55 )T 5D (59 &gy Hims 2 (B) 43 €95 9 (PUD) i3y 5 (A) (510, (e 5 a5l ) U

Sl 3yl slaz B yxe layaim YU (g0g0e alis (ugmades 4z 10 VDY slod ;o 0uldsi s 0SS
Figure 1. Effect of putrescine and storage time (A) and putrescine and cultivar type (B) on hull firmness (KgF) of
fresh pistachio stored at 1.5+1°C. Bar index on mean represent standard error.
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Figure 2. Effect of putrescine and storage time on acidity value (mg oleic acid / 100g oil) of fresh pistachio stored at
1.5+1°C. Bar index on mean represent standard error.
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Table 2. Effect of putrescine and storage time (A) and putrescine and cultivar type (B) on peroxide value (me/kg) of
fresh pistachio stored at 1.5+1°C

Storage time (days) (A) Cultivar type (B)
Treatments 20 45 “Kaloghochi’ “Fandoght’
Control 0.93+0.01 b 1.01+0.02 a 1.01+0.21a 0.94+0.01 b
Putrescine (ImM) 0.56+0.04 d 0.60+0.02 ¢ 0.59+0.07 ¢ 0.57+0.08 ¢
Putrescine (2mM) 0.43+0.06 f 0.47+0.07 e 0.47+0.06 d 0.43+0.06 e
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Means in each column and row with same letters are not significant at probability level of 5%.
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Table 3. Effect of putrescine and storage time (A) and putrescine and cultivar type (B) on rancidity taste of fresh
pistachio stored at 1.5+1°C

Storage time (days) Cultivar type
Treatments (A) (B)
20 45 ‘Kaleghochi’ ‘Fandoghi’
Control 0.5+0.01 ¢ 1.2240.04 a 0.83+0.14 b 0.940.13a
Putrescine (1ImM) 0.41£0.03 d 0.62+0.01 b 0.46+0.05d 0.57+0.03 ¢
Putrescine (2mM) 0.26+0.04 e 0.4+0.04 d 0.21+0.02 e 0.45+0.02d
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Means in each column and row with same letters are not significant at probability level of 5%.
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Table 4. Effect of putrescine and storage time (A) and putrescine and cultivar type (B) on soluble carbohydrate (%) of
fresh pistachio stored at 1.5+1°C

Treatments Storage time (days) (A) Cultivar type (B)
20 45 ‘Kaleghochi’ ‘Fandoghi’
Control 8.14+0.13 ¢ 6.23+0.11 ¢ 6.9+1.34e 7.47+1.3d
Putrescine (ImM) 9.41+0.19b 7.65+0.31d 8.09+0.86 ¢ 8.97+1.04 b
Putrescine (2mM) 10.26+0.9a 9.04+0.20 b 8.93+x1.50 b 10.36+0.84 a
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Means in each column and row with same letters are not significant at probability level of 5%.
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Figure 3. Effect of putrescine and storage time (A) on microbial activity (log cfu g™*) of fresh pistachio stored at
1.5+1°C. Bar index on mean represent standard error.
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Table 5. Effect of putrescine and storage time on L* (A) and Chroma (B) of fresh pistachio hull stored at 1.5+1°C

Storage time (days)

Cultivar type

Treatments L* (A) Chroma (B)
20 45 20 45
Control 39.69+0.35 ¢ 31.89+0.29 f 25.21+0.53 b 21.33+0.46 C
Putrescine (1mM) 50.56+0.51 ¢ 45.66+0.45 d 29.17+0.68 a 27.85+0.47 a
Putrescine (2mM) 61.14+0.98 a 54.98+0.63 b 28.78+0.61 a 28.11+0.45a
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Means in each column and row with same letters are not significant at probability level of 5%.
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Figure 4. Effect of putrescine and storage time on chroma index (A) and L* (B) of fresh pistachio stored at 1.5+1°C.
Bar index on mean represent standard error.
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Figure 5. Effect of putrescine and cultivar on hue angle of fresh pistachio stored at 1.5+1°C. Bar index on mean
represent standard error.
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Table 6. Effect of cultivar type and storage time on microbial activity (A), Chroma (B) and hue angle (C) of fresh
pistachio stored at 1.5+1°C

Storage time (days)

Cultivar type Microbial activity (A) Chroma (B) Hue angle (C)
20 45 20 45 45
‘Fandoghi’ 1.48+0.12 ¢ 2.23£0.90 a 26.52+1.05 b 25.97+0.40 b 29.31+2.55a 32.78+2.53 a
‘Kaleghochi’ 1.85£0:17.b 2.35£0.20 a 28.14+0.64 a 26.33+1.23 b 19.28+1.06 b 33.9242.19a
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Means in each column and row with same letters are not significant at probability level of 5%.
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Table 7. Measured properties of fresh pistachio before of treatment

Measured Properties

- . Microbial Acidity Peroxide Soluble
Cultivars F'(rlT T:(;SS activity (mg oleic value Rancidity ~ carbohydrate L* Chroma al;:ufe
Y (Logcfug™)  acid/100g oil)  (meg/kg) (%) Y
‘Fandoghi’ 2.93 0.45 0.147 0.412 0.2 10.58 65.22 29.46 31.77
‘Kaleghochi’ 2.96 0.50 0.138 0.424 0.25 10.22 64.37 28.29 30.54
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