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Table 1 Important chemical compositions of Iranian propolis ethanolic and water extracts

Compound name EEP” WEP Compound name EEP? WEP®

P %) (%) P %) (%)

Aromatic acids Flavonoids
Benzoic acid 0.68 0.57 Pinostrobin 2.09 1.98
4-Hydroxybenzoic acid 0.23 0.18 Aceacetin 2.87 2.59
Hydrocinnamic acid 0.17 0.15 Apigenin 1.38 1.10
trans-Cinnamic acid 0.48 0.37 Naringenin 0.09 0.07

trans-4-Methoxy cinnamic acid 0.27 0.19 Aldehydes
cis-4-Coumaric acid 1.26 1.23 4-Hydroxybenzaldehyde 2.67 2.53
trans-4-Coumaric acid 1.86 1.62 2-hydroxy-3-methyl 1.46 1.37

benzaldehyde
3,4-Dimethoxy cinnamic acid 1.87 1.75 Sesquiterpenes
Isoferulic acid 0.72 0.48 Caryophyllene oxide 3.46 2.88
6-Hydroxy-1-oxogermacr-
Ferulic acid 1.51 1.49  4,10(15),11(13)-trien-12,8-  0.24 0.19
olide

Caffeic acid 7.02 5.89 Triterpenes

Flavonoids 3,12-Oleandione 1.86 1.57
Tectochrysin 1.12 1.09 Alcohols
Pinobanksin-3-acetate (Isomer 1) 0.31 0.28 Nerol 2.75 2.49
Pinobanksin-3-acetate (Isomer 2) 1.54 1.31 Linalool 9.53 7.48
Galangin-3-methyl ester 0.32 0.27 Geraniol 0.98 0.88
Pinocembrin chalcone 1.91 1.89 Aromatic hydrocarbons
1,3,8-trihydroxy-6-

Chrysin 3.02 2.99 methylanthracene-9,10- 2.37 2.06

dione

“percentage of chemical compositions of EEP
Ppercentage of chemical compositions of WEP
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Table 2 The effects of EEP and WEP on Streptococcus iniae (log CFU/g) of the samples during
storage time at 4°C

Storage time (Days)

Treatments | 1 3 6 | 9

Control 4.32+0.01° 4.71+0.02°" 6.53+0.03" 7.2240.01°*
3% WEP 4.21+0.02%° 4.71+0.02°® 6.51+0.01°8 6.95+0.04%
5% WEP 4.18+0.02°° 4.71+0.02°8 6.51+£0.01*8 6.86+0.03%4
7% WEP 3.86+0.03P 4.71+0.02°8 6.46+0.01°" 6.76+0.02°4
3% EEP 3.78+0.01°° 4.71+0.02°8 6.50+0.01°%" 6.72+0.04%
5% EEP 3.46+0.07% 4.71£0.02°8 6.45+0.01°* 6.60+£0.01°*
7% EEP 3.28+0.05C 4.710.02°® 6.41£0.01% 6.50+0.04°*

Results are means =+ standard deviation of triplicates.

Differences between small letters in the columns indicate significant differences between treatments (P < 0.05).
Differences between capital letters in the rows indicate significant differences during storage time (P < 0.05).
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Table 3 The effects of EEP and WEP on total plate count (log CFU/g) of the samples during storage

time at 4 °C
Storage time (Days)
Treatment 1 3 | 6 9
Control 3.56+0.00°° 4.92+0.04* 6.38+0.01*8 7.17+0.03**
3% WEP 3.53+0.02%P 4.8740.02°¢ 6.34+0.02°8 6.640.04%A
5% WEP 3.51+0.04%P 4.85+0.02°C 6.30+0.018 6.64+0.04%4
7% WEP 3.4940.01°%¢ 4.78+0.01°B 6.29+0.01° 6.38+0.08°
3% EEP 3.44+0.01%P 4.79+0.03B 6.260.01%8 6.68+0.08°*
5% EEP 3.41%0.02°¢ 4.72+0.02°8 6.23+0.01* 6.38+0.08%
7% EEP 3.34:+0.04%C 4.57+0.02%8 6.22+0.01°* 6.15+0.15%

Results are means =+ standard deviation of triplicates.

Differences between small letters in the columns indicate significant differences between treatments (P < 0.05).
Differences between capital letters in the rows indicate significant differences during storage time (P < 0.05).

el S S0 oL SL AS sl Ol oL SU
sl oolas ol ard g s OS5 (OYAY) L6 e
Sl S e 53 I LSk s ol e e
SbASLds Coolt g T sslae G nl Osa5T
Aseds Sls gme sl S5 T ejlas o o azils
SLS 5 s e en g5 Sl AU AlE e sl gl )]
03 g WSS Bl Bld A3l O 55 spxse
(V) UL 5 o2 S U A3l e S 30 s o jlae
S S S adled (Y1) s 5 2aS 5 5
Opmed SLS 5 opam w lypse o gla oolas oL S
£] Lol o LadS 5O 5 SIS (gls zol el SIS
spam (YooV) OLes 5 asin omes [T
et S DB Jid oJp S el SIS (G rae s
SLSL LS s o5 Seds Ceolr ble 1) VS
Sy g Geios opl o3 [YO] amldls o5 o JUl e las
VoV (e S bl KB 0 e s
sl 0dys S yaseia ojlas g5 a 55 5 e
o 4 QOYAY) Oes 5 olazel (gl aallas s
Solasy ebas GhaeeSt 5T oL St 5T Jedly andlas
SLs 555 GV U3 ale Bl jae RIS
Lo el Cawgsbe o glag SL Soled s a8 dsls
52 5 VIS o555 OLL L3 Cegslepu slags SL
ooy esbas Hled 4 Cand G0 o515 L dels LS
30 BBl 5o ol eslas ol Hled S Ll s
e sk 5 Sl 13 osleiy Sl dm 5 IS
Geios sl 4Bl b ol [FV] 55 dald el 5l S (5l

s, cles sl

oA

C,-u‘gbl.o}w dué}‘s‘.e dﬁ)wﬁ:w —-£-Y

(PTC) Lloja 555 pbe ald 4 503

o S b oISl Sn 5l 05,8 O 1Sl sla 55U
Jedsse o35dme 3 T ST S, wp glos ax 51 oS 542
22 S 5 Ay w50 5 e B cis Sl e Js o)l I8
sl oS b zag, BB b S 5 ey Jse gles
spam 2l slse s s ssb 4 e Ll
o 2l Golen b ol sld e s Bl s 5wl
ok glalid sl sla aes 53 s Cvgslo s s S
Coadl b3 slel 53 eds Ao LT L3 Wl 35 5 )
[re] st .

el amlie 5 PTC copsle  slags SL palie &l i
o 03,50 £ s 53 8L Ol b s bl o o
bl olas 53 PTC e sl s s b oo
Slde S sl 55 50 5 e o8 S0 02 bl cnl
Al bl ees 5 Ghlesl Gl lass, e o
PTC 0l (P<t/00) 1 odalive 5ls ome Ml (gl
SAEIY gzl & bajles adS 5o gl o8 )55 ol b
(P < /00) ol dals b gls ime ol Il 55 3
Al b (15 pme sli T VY e wid 5 pge 555 50
obae Chle LIS e g b bolag 4k 53 Jy ol
Wls b s s Sl 6,50 A, mals bl
03I Gl 3 g Sas 3 Dskies sl 0L
IV Sl o s i sdalie Jala L gl ime ialS
ald 4 Cond (8L lals s, Ly, ST sl s
cde o SL S s ool Al ) aS s s e
S olsS s QTG;)L_ 5 olas chle il



)j—:sdhlﬁd:ﬁd)gublﬁffybjud&uéué)w;‘

Table 4 The effects of EEP and WEP on PTCs (log CFU/g) of the samples during storage time at 4
°C

Storage tifne (Days)
3 |

Treatments | 1 6 | 9

Control 3.53+0.04*° 4.98+0.03" 6.12+0.04® 7.43+0.02°*
3% WEP 3.46+0.05%° 4.69+0.13%¢ 6.10+0.005%8 7.41+0.005*
5% WEP 3.46+0.03° 4.63+0.06"C 6.09+0.005%8 7.41+0.00*
7% WEP 3.46+0.03%° 4.49+0.135C 6.07+0.02%B 7.3440.02°%4
3% EEP 3.42+0.01° 4.67+0.05°C 6.07+0.01°8 7.32+0.08%4
5% EEP 3.37+0.05%° 4.2940.06°C 6.05+0.028 7.09+0.17°*
7% EEP 2.9+0.13°° 4.03+0.08"C 5.99+0.01%® 7.26+0.06"*

Results are means =+ standard deviation of triplicates.

Differences between small letters in the columns indicate significant differences between treatments (P < 0.05).
Differences between capital letters in the rows indicate significant differences during storage time (P < 0.05).
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Table 5 The effects of EEP and WEP on LAB (log CFU/g) of the samples during storage time at 4 °C
Storage time (Days)

Treatments 1 3 6 9

Control 2.694+0.01%° 4.07+0.02°¢ 5.19+0.03*8 5.69+0.01%4
3% WEP 2.53+0.06°P 4.07+0.04°C 5.14+0.038 5.62+0.05%4
5% WEP 2.47+0.00°P 3.58+0.11°¢ 5.14+0.03"8 5.59+0.02%4
7% WEP 2.3840.08"P 3.53+0.061°¢ 5.1+0.02%08 5.56+0.1%4
3% EEP 2.47+0.00°P 3.60+0.00°¢ 5.07+0.03%8 5.57+0.04%4
5% EEP 2.3840.05"P 3.58+0.11° 5.06+0.02%8 5.57+0.02%4
7% EEP 2.15+0.15°P 3.53+0.061°¢ 5.04+0.018 5.47+0.06"

Results are means + standard deviation of triplicates.
Differences between small letters in the columns indicate significant differences between treatments (P < 0.05).
Differences between capital letters in the rows indicate significant differences during storage time (P < 0.05).

Table 6 The effects of EEP and WEP on sensory evaluation of the samples during storage time at 4

°C
Sensory Days
evaluation Treatment 1 3 6 9
3% WEP 9.00+0.28 %A 7.50+0.28 8 6.00+0.00 C 4.50+0.28 °°
5% WEP 10.00+0.00 ** 7.75+0.25 B 6.5+0.28 °¢ 4.7540.25"%P
Texture 7% WEP 10.00+0.00 i 8.50i0.28bb°j; 6.95io.28b“i 5.65+0.00 b‘;
3% EEP 10.00+0.00* 8.00+0.00 % 6.50+0.28 5.00+0.00
5% EEP 10.00+0.00** 8.75+0.25°8 7.00+0.00 *¢ 5.75+0.25 %
7%EEP 10.00+0.00** 9.5+0.25% 7.00+0.00 *°B 6.00+0.00%C
3% WEP 9.00+0.75* 7.00+0.00 *® 5.50+0.28 ¢ 4.25+0.47°°
5% WEP 9.00+0.57* 7.25+0.25°% 6.00+0.40 ¢ 5.00+0.00 *°°
Color 7% WEP 9.50i0.28i 7.00+0.00 i 6.00+0.00 b“; 5.50+0.28 zg
3% EEP 9.50+0.28 7.00£0.00° 6.75+0.25% 5.00+0.57°
5% EEP 9.00+0.00* 7.50+0.28 B 7.00+0.40 *°B 5.25+0.47 *C
7%EEP 9.00+0.00 ** 7.50+0.25 B 7.75+0.25 B 5.7540.25°
3% WEP 8.00+0.00 6.25+0.25°8 5.00+0.00 ¢ 1.25+0.25 %
5% WEP 8.00:+£0.57 6.50+0.28 B 6.00+0.00 B 1.50+0.28 ¢4¢
Odor 7% WEP 8.50£0.28 % 7.25+0.25 be 6.50+0.28 >C 2.2540.25P
3% EEP 8.50+0.28 ** 7.25+0.47 >B 6.75+0.25 B 2.50+0.28 °¢
5% EEP 8.50£0.28 % 8.25+0.47 %A 7.00+0.40 *°B 3.7540.25%
7%EEP 9.00+0.75* 8.50+0.28 *A 7.50+0.28 %8 3.50+0.28 %
3% WEP 8.00+0.57 6.00+0.00 48 5.00+0.00 %€ 2.00:£0.40 P
5% WEP 8.50+0.28 ** 6.50+0.28 ©B 5.50+0.28 ©4C 2.00:£0.40 P
Overall 7% WEP 8.50+0.28 * 7.25+0.25 B 6.25+0.25° 3.50+0.28 %P
acceptability 3% EEP 8.50+0.28 A 7.25+0.47 B 6.00+0.00 "¢ 2.50+0.28 °°
5% EEP 9.00+0.00** 7.75+0.25 %8 6.50+0.28 °¢ 3.75+0.25%°
7%EEP 9.00+0.00 ** 8.50+0.28 ** 7.50+0.28 B 3.75+0.25%

Results are means + standard deviation.
Differences between small letters in the columns indicate significant differences between treatments (P < 0.05).
Differences between capital letters in the rows indicate significant differences during storage time (P < 0.05).
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Propolis is similar to beeswax and it is production bumble bee. This study was evaluated the effect of
different concentrations of the water and ethanolic extracts from Iranian propolis (WEP and EEP) on
microbiological and sensory parameters of Silver crap fillets stored at 4°C during 9 days. Analysis of
chemical compounds of of the extracts by GC/MS were also identified presence of high phenolic and
flavonoid compounds including caffeic acid, tectochrysin, aceacetin, chrysin, pinostrobin,
pinobanksin-3-acetate, galangin-3-methyl ester and pinocembrin chalcone. The WEP and EEP were
revealed efficient against the spoilage microorganisms including: total plate counts, psychrotrophic
populations, lactic acid bacteria; and eventually Staphylococcus aureus. There was significant
difference in growth of bacteria between samples treated with WEP or EEP; and control samples
(p<0.05) within 1 to 9 days of storage. Inhibitory effects were respectively 7%EEP>5%EEP>3%
EEP>7%WEP>5%WEP>3% WEP within 1 to 9 days of storage. In all treatments, PTCs counts were
higher 7 log CFU/g after the 6 day; as well as TPCs, LAB, and S. aureus population after the 9 day.
Also, sensory evaluation was shown more improvement on sensory properties (color, odor, texture
and overall acceptability) treated samples with the ethanolic extract of Iranian propolis than to its
water extract.
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