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1. Flavan-3-ols

2. Proanthocyanidins
3. Flavonols

4. Isoflavons

5. Flavanones

6. Stilbenes

7. Phenolic acids


https://fsct.modares.ac.ir/article-7-14795-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-13 ]

\Y“W u,a.@; s\o 092 g/\iA)La.:'

oSS Sl 5 IS s LS 5 (6 Sl shies,
B R PN S TSP VIR WIS (F S SR EE
e L KHPO, 5 KoHPO, (sbadshoes 51 68 clis
A3 S (5 pSelas Vb ols med 5 Bs 4 1) 558 g0 g V/A
(Slied Bl s Seebrr Ll ejlas pslily, 2y S Ve
RS ZZJURWCAIAC S RIS PR PN PERER W 7
Clolam 3 4z 0 Do 4y S5 3l 5 oS bsns
Olje e A5 0313 53 ok amp3 00 glos b p S
2ol VA aadsb 3 e gy xSl oS b5 ol
S skl 51 eslizad b s SlS 5 Olye 5 (5 ,Se il
5035 e SN 50 SJE dl o S s Dolae o

Vo] ws 3wl
N;T PRRE] KWK JE<{ RO | PRSP PR TRY IS 8 {

ST 5y

gi‘)) 4 DPPH )\ oalaiul L, &M\Mn (B9 C,\.:Hx.‘) gLy
. . . ) - B B

Voo A (:bu\ [\-\] cd\)&oﬁ 9 J:> .la..w).: s liesls Cjw
sk 5l idsSer @00 b sy s slas Sl il S
Ly Sdda 5 A el J5G1 s NV sey S 00 DPPH
p@)uh?:ﬁ))@)r“W}Mo)\)d&ﬁ))a&.ﬂb
Sl s A g Sopo ees 4 or el Wsed 28 S 13
Sl oder Ol . dos S eslinal Jplis Sl jlas glra & sl
Sl 0V C}nd}l@ 55 e g s Sl oKiis e sa Jslous
osle Gm' 6\‘}4 DPPH QJJ..: 4.1>=:AI JM.S\) A o.l.:\?
C,\.:Hx.‘) Loy j‘i) J}AJ_B )\ ealaal L’ A sl Ly

A aelos ST 5T

(a_'-:u;.'- A = ARl i _\.u.)
| ¥ = J

T g

| oS sas

WS

6}[} 4\1}::,0] 4 .laff o.l.;g;j\f; Slhe GM. ‘—"'i‘)‘"p SAe

Jbl 5o slas
5 oolas sl atel 4 by e edBCSl 3 e 14sed dde
DPPH
5 skt Ol ol aal 4 by e edd Sl 3 sue 1 1S sue
DPPH
1.Gil

oS! sledui=1- x 100

god

4S Slej ate las gy A g Ol s el 6&5
oas e S5 kS 5 b (s e A ey e Sy
il il 5l da oD b s s S uils
S 50l e LS Jite (55,5L0S e aSCils Cils 51 ey
ssBean b s edpsaeds Glaaig Sl a5 Wl any
g 05 A4S S S5 5l 5 L I bjles Jles!
el slad sob bl Jlesl sl o3 S 515 L5l 5,5
Mt =Ly b 8518 Jaos Sawdl Gy b s el
Cosby 5 b YEY glos LU s el br 5 YA
an S b s Jsl S0 Olge 4 oS s S 3A0EST s
00 5¥0) L3l b ol el sladles o2 sSB o5 Ul
23 Lroye 0355 s Cosb 5 sles b i S K5 55 ()
e e S SR TR TRV IS B UL W LS JURR
S, wogmn Cmsby Ao yd Opmad 4S5 oS Slio A2
s el ke e SO (A 5 b ey
St 8y 5T il 5T (8 LS 5 el

2 S5l (PPO)

S LS 5 il 5T (6 S5l — Y=Y
el d e e Ve olen @ ey 3L 5l e S 0 Lz
LA ez G el Sp ISl 5 el Jsike)
oK.:.w) L: ).,L.Z 4\15;3‘) Wi X} ugb 4\5}} J>‘) (\
s o5 sen IKT18 basic Jus ULTRA-TURRAX
U vsaedes a5 8 los 53 435 )y Ok 4 Jools b gl
Gladd 53 ol sy 56 5 Bas Sab Sl (S0 Tpm ) 50
(N O PR Py N\ S TP ROV U S S 4 P |
okl 3L 5 (pH=1) HCL-KCI 3L I = Le
o&w)bd}wjb)}; g.).,\> Q\j:.ﬂmujﬂ\.i}g‘) (pH:45)
B R AR R e e

[\ i] A 6;4})\,\4\
ol A= (Aszole-A700pH1) - (A520pH4A5' A700pH4A5)
(mg/1) = (A/30.200%) (10%) (433.2°) (15°)
85 ool sl
a = molar extinction conefficient of Cyd-3-gal
(Idaein)

b = Cyd-3-gal (Idacin) molecular Weight
¢ = dilution factor


https://fsct.modares.ac.ir/article-7-14795-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-13 ]

ILen 5 6ol sled Eud>

anls 3 gladse b 31 eslizul L Hue angle ; Chroma
[a] we
C=(@@+b")"
h=tan (b/a)

by 5 ksl 033 Ml Gy O (5lgmn aslons g1
Lok s gl Sl eslizal b i (6 ,Se3lnl Jlisas )5
Ot o A asiiie LOT O35 0l 5 Lad Sis

A elsil 5 dse b G b Sl sy
03 S 3l g 505 035 105 S 51 g 4ised D39) XV 0
(1) oy = (05 SSCist 51 iy @500 35—
Shestizad b Gilel ool Sl edel s (glaesls OLL s
ke anglie 5 Wt (bl o 5 s SAS il
5o ol sed ey 23 8 S50 LSD sesl o) soa Laesls

Ly S g STl Al sy

b -v

05 b o Casb 3 s i VT
L0 S S

3508 3 B e sk s b 5S35 Lol e

el ol o3ls OLES Y sl s PHESE O

Olseay P 5 3 5I0nST 18y o 5T cdlad (s she
Jols (28l bglsee hay cpl 53 esliad sl esle iy
Yoo (pH=V) o) A 00 Slins o uly 3L 2 Le Y/0
i plosbas s Sea Ve 5 Ve 00X P8 1) 5 S
3> aw Sl a5 e gU BT el b s Lkl Sl
sy 5 sal g 3l szl o 5T Cdlad o ol
s S Al A=gbC 4 i 5 (VYMM em™) Jslas
IS s e 53 T Ay e e T el
dmlos sdalzas o jlas s Sa V0 3 3 e (S o)

W] ws
e 5 Ky slepasls (5 Selul —i-Y
Sales S oKiws 5l eslizel LK, 8ol shea
Cwend ¥ K, (Konica Minolta CR 400, Japan)
oaws 3 S 33 S a5l e Vo mha I il
L arls s o ) ol an &) ot 1) K S
-t e S O, (o)) (Sl ps Ol (Gedaslis
wals ool e (i) Voo b (ob) Jaos 51 0T Ol 5 3L
Qals ASL e Gew) =0 B GeJB) +700 la jesls ol s
S S 4 (D =10 B G+ 5 Lasle o
Slgatls OA) Al S Gie) S, ol Sbs

Table 1 Changes in relative humidity and temperature during delayed cooling time

Treatments Time Temperature (°C) Relative humidity (%)
Delayed cooling time (0 h) 6 PM 24 96.6
Delayed cooling time (4 h) 10 PM 244 96.8
Delayed cooling time (16 h) 10 AM 244 98.4
Delayed cooling time (28 h) 10 PM 24.1 99.9
Delayed cooling time (40 h) 10 AM 24.1 47.6

P SCRCR IR I PV SO TR W g N

O JS8) L5 a5 0 Ll b s
03,5 S e o8 ob Ol bsles s ilisly 428 B
Jlozl mla 53 La0l oy blite 15 oyl 0les B L
odwlckajsuﬁ}ugsagﬁs;)lmj Aoy K
Lasles o 0S0ks nmlie ol (Y k) A3 s jme Aoy
5alS SLalil 0les b he kb LS 5 e S sls 0L

S hans S sl L el 11 S Jlaoswe 555 1

A

PHORERE,
(SLeolloba) Sl laslad o bl a5 s bl
DU 5 Ol o LoDl i e 5 b L s 8 S
aemlis LS 4Srsba (Y Jods) A Hls pae Congy S
Gla0lay b 53 g 5l 0L Lajles o :S0ls
S bl b LaS laoswe 535 1y Sials bl

L el 11 S b s 5 oy Jid 5lis o a8 51


https://fsct.modares.ac.ir/article-7-14795-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-13 ]

\Y“WU&.@“\O a)jbg/\f.a)w L}'i")"o @L.pj(ﬁ}l&

Y US2) 03,5 Sl s el b 2l S J s sy s,

Table 2 ANOVA results of delayed cooling times on hull and kernel phenolic compounds,
anthocyanin, antioxidant and PPO activity of pistachio fruit during cold storage.

Means squares

Hull Kernel

Source of variable DF phenolic phenolic Anthocyanin Antlo'x1'dant PPO activity
content activity
compounds compounds

Storage time (T) 1 1.21%** 0.6%* 0.007%* 2250.8%* 0.012%*
Delayed cooling (DC) 4 0.87** 0.14%** 0.008** 8884.2%* 0.015%*
TxDC 4 0.21* 0.09%** 0.001** 26.16%* 0.002%**

Error 20 0.004 0.003 0.0001 494 0.00017

CV (%) 8.21 5.65 491 6.34 6.89

** —significant (P<0.01), *-significant (P<0.05) and ns- not significant (P<0.05)
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Table 3 ANOVA results of delayed cooling times on water content of hull and fresh pistachio fruit
during cold storage.

Means squares

Source of variable DF Fruit water Hull water
Storage time (T) 1 214.07** 582.11%*
Delayed cooling (DC) 4 48.39%* 6.46ns
TxDC 4 8.26ns 26.61*
Error 20 21.19 6.08
CV (%) 13.44 5.84

** — significant (P<0.01), *-significant (P<0.05) and ns- not significant (P<0.05)
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Table 4 Effect of delayed cooling time and storage time on hull and shell color indices of pistachio fruits
during cold storage.

Storage time Delayed cooling Hull color indices Shell color indices
time (h) L* Chroma Hue L* Chroma
4 68.5° 27.13b° 437 62.57° 14.89°
16 742 33.67° 46° 66.67° 15.79°
35 28 67.17° 26.87™ 41° 59.59b° 15.04°
40 58.63% 22.1°f 38° 58.08° 14.12°
4 60.06° 21.1° 30¢ 52.64¢ 15.03*
55 16 60.53¢ 28.13° 38° 59.59b° 15.07°
28 56.6¢ 24.11% 32°f 54.629 14.87°
40 40.33" 158 278 4767° 15.12°

Different letters in each column show significant differences at P>0.05 (LSD).
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In recent decades, demand for fresh produce has increased due to changes in consumer attitude. Fresh
pistachio fruits have bioactive compounds and antioxidant properties that play important role in health
food diet. Also, maintenance of quality and appearance of fresh pistachio plays an important role in
increasing the economic value of this produce. To evaluate qualitative properties of fresh pistachio cv.
Ahmadaghaei, different time of precooling 4, 16, 28, 40 hr. were considered and fruits were stored at
3+£1°C and 85+5 % R.H. as first factor and storage time (35 and 55 day) as second factor. Different
parameters include hull and fruit water content, hull, shell and kernel color indices, anthocyanin content,
hull and kernel phenolic compounds, antioxidant activity and PPO activity were measured. The results
indicate that delayed cooling time had significant effects on hull and fruit water content, hull, shell and
kernel color indices, anthocyanin content, hull and kernel phenolic compounds, antioxidant activity. The
fruits that were cooled down in 16 hr. had better quality than others. The results also showed that the
highest PPO activity was recorded for those fruits which cooled after 16 hr. Therefore, according to the
results of this study, 16 hr. delay in cooling of fresh pistachio fruit is recommended to improve the quality
of fruit during storage.
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