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Effect of Propolis Addition on the Shelf-Life and Staling of White Bread
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Abstract

Propolis extract was added to white bread(P1-1.48%, P2-0.74%, P3-0.37%), prepared in the straight-dough
method, and its effects on shelf-life, antimicrobial activity, staling and sensory evaluation of white bread were
investigated. In all P1, P2 samples, added propolis inhibited the growth of fungi, and the more propolis ex-
tract was added, the higher degree of inhibition of fungal growth was observed. The staling rates of white
breads with P1, P2 and P3 were retarded by 22.5%, 19.2% and 6.4% respectively compared to that of control,
and the Avrami exponent was similar in all samples. As a result of sensory evaluation, flavor, off-flavor, tex-
ture and overall acceptability of P2 and P3 were not significantly different from that of control.
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Tabile 1. Formula for white bread

R

Ingredients”

Sugar
Butter
Salt
Yeast
Stabilizer
Water
Milk
Egg
Defatted milk 2
All ingredient percentages based on wheat flour.
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Fig. 1. Internal appearance of white breads to which
were added 1.48, 0.74 and 0.37% of propolis extracts
during storage from 0 to 6 days at 25°C. C: control, P1:
white bread with 1.48% propolis, P2: white bread with 0.74
% propolis, P3: white bread with 0.37% propolis, numbers
that marked behind each abbreviation indicates the day of
storage.

o]

| 2271 GAd =ik A3 s A= 272 P3-
57} zFzb 15 mme+ 20 mm 7] 2] F3o] 7} el = A
AR, P15} P2-59l A A EA} 23
FAA=7] A=k S}’C»il')(* A2k 6l A=

o 279} P36k

084 A Fastsla] 4204 A5 5 (1997)

Folol Slsto] UshA Hahsiglon], P26E 5 mm
4E )9l F& Aol FHHAL e Plos F
o] Aol A 2A|A= et

o)A} & Ashel v o] Haf, W7HE propolist:
Aupe] g el 74 A Bofahs BAIE
o thstol FF5ol 9l Az Hebslol, P, P2
9 P39) 02 Bae] WA AT 2 Ao u
o} propolisE 2A]E2] AT fR]9} ghdol] A3 Al E
A7 2 A& 79 propolis®] A7t A ® F
2% 2o AeEe o 5 ok w B AT
H7HE2} wbEIA] ol A propolisE A 7}8le] 2.F-efl 4
T35 Ao 3-8 propolis®| Al Ale R
Aiele aeld o, Aol o At FTE o A
L, o]2fqh AP 2 R o AR Al 715 S
Hola}7] 95}e] propolis H7}A], 745 do] 4ulgl
5} Aol PR 4 Q1 propolise] §-41 2] 4
ot sl $elalal Shm ST 4 W= 2 BHE

A Al AFaNAE dFske Zé_»} F% + ek

m})}% “Co]] A Zbm A whEe 2] chohst
£ ZAsly Aviami $41-& st Z27)9] wiwbgHE,),
2 6 # 2] whe3HE,), limiting modulus (E), Av-
rami A (n) % ki]-—"\—E"l"‘(lfk)— Table 20l +}e}t
LHC)’iC}‘ /\YLHLOJ ‘__D}-f‘ij = E, E., E Io]l 0‘0-]/(-] DH_,__:F-_}#
t} P1, P2, P37} & Ek% Hed 7, Avrami |5 A
E-E) o mae :

TE—_—E{S]ﬁJ W5 e A stk
Fig 290 A4A8] /1871208 oS0l ol ol

2+ A1 7F log t9} jog[-In

79} propolis A7FAl 8 25 0.93~1.042) W2 A4
19 77 7S Bolr), o|zbo] & AFE Alwp 2 o)
5 o}

= [+
wrddte] Zrlsle WARS Adubxog %iﬂg—**
A2 e muchE oft 2wl o] 13l
ol 2 9 i B}zl 3] gho] wiwz] wha] doli}
7] v ZAZEe] 7ol o FE T Hinlol
B e Al&ziog 3] Al 7
E'Vj] oleb'®. B ol 2] A} Avrami A7t &
Fo] x3}be} w5 A o 7S gHE Bo
ﬁ-e- 2718} propolis7} Alwhe] A2 H 3] w3}7]
aboll & odekg xR 4ekSS o4 4 Aok &4, 4
who] L3l Al Fig 3ol|4] el 7te] A =bA| by}
InEFE)TRe] A4 JAANA Q& 7]147]2] 942
RE] F3le] Table 2o vhehgict. thzeFol) u)s}o]
P1, P2, P37} Zt2r 22.5%, 192% B 6.4%2] w3145
Aldanrt 915 o = agler, dukxe g 27

o::'.
ﬂo{—"
re

o pol o

e Lz

-

o)

0r 2 n® & P



Propolis®] #7171 Alwhe] at4ga) ksl nlx|E F3 985

Table 2. Firmness value, Avrami exponent and overall time constant of white bread stored at 25°C for 6 days

White breads E,’ E® E” n” 1%

ok 389.23+12.16 1075.544+22.79 1615.41+374.3 0.96 8.73

P1? 398.24+18.00 900.83+43.27 1432.344+21.22 0.93 10.83

p2® 299.57+23.11 847.28+30.12 1365.85+24.63 1.04 10.43

pP3?® 293.14+16.23 1079.114+52.59 1566.74+ 32.45 0.93 9.29
"Control.

?White bread with 1.48% propolis.

*White bread with 0.74% propolis.

“White bread with 0.37% propolis.
“Firmness of white bread at 0 time.
“Firmness of white bread after 6 day storage.
"Limiting modulus.

“Avrami exponent.

“Retrogradation time constant (day).
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Fig. 2. Plot of log [-In(El Et)/(EI-E,)] against log ¢ of
white bread stored at 25°C. C: Control, P1: White bread
with 1.48% propolis, P2: White bread with 0.74% prop-
olis, P3: White bread with 0.37% propolis.

Fig. 3. Plot of In(El-Et) against time of white bread
stored at 25°C. C: Control, P1: Whitc bread with 1.48%
propolis, P2: White bread with 0.74% propolis, P3: White
bread with 0.37% propolis.
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Table 3. Sensory evaluation of white bread after baking

;Nh ite Flaver Off-flavor ~ Texture Overall

reads acceptance
c’ 5.4 5.5* 5.3 55
P1? 6.7" 7.1 52 6.5
p2* 5.8 6.6* 54 5.6°
p3* 5.6° 6.3 53 5.4°

Control, *White bread with 1.48% propolis, "White bread
with 0.74% propolis, “White bread with 0.37% propolis.
*Mean scores are not significantly different at 5% level.
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