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4. Total volatile basic nitrogen
5. Thiobarbituric acid

V4.

> 2bi Y=Y
(odss ssel o&ilasl 53) amil Obsl cas 1 B
YO o wongdoma bs o ¥ 5058 Jold oS 55 0l |25
05,5 S8 higel Slds s U3 ol 4es 3y £0
Slasl 31w ys kel sdday S 5 o gl S5y L L Loy
S L3l S kS 5 s ek oS5 45 A wnal s L
8 el S 0 esliel S A )y sleai & alde
okl 5 o catS V= A Glaslasl ot sl CiS L
Sl a0 e U slasl b sl sla sl aesl e J5d LG
w5 5 ady B 8) laslaal 5 dnes nd

] s

S5 s S sla IGT ¥

Ak A0 L S el Sl SN s Soe ST sl
JInterscience Bag Mixer) S sl 5 Lzl Jais O
oioled L el (5l 235 5 SKen 4ids ¥ e 4 (4l 3
Merck) [\V] 'PCA i Jass 5l oslizad U s Lbs30 IS
318 Bl a3 YV gl 3 el A S 4 5 plonl (OWJT
Lose [IV] bow b ,w JS Soles s g 1S gl §
Vogles 53 55, Ve ol 4 s PCA 28 Lo 5l eslixad
ool SN sled gl s (108 wilbes 5518 ol 4 s
oslizal (1361 Q Lab) 'MRS =28 Lo 51 [VA] lags ;SU
wlbes 518 Sl ampn Y gles 55 a, ¥ ool 4oy A
Sl 5o (OWT Merck) "SPS kS Lame 1Al (g 08
e 4 & S el Sy e liStl gL S (g et
Lo S s § 518 Sl am s Y les s sl EA
Yeast eSS Lases 51 [Y0] oz 5 S isled sl V4]
5950 Sde 4 g 3 eslinad (OLJT Merck) Extract Agar
L (08 Wl § 51 8 Sl amya YO les s

oo (sla 5 JGT —0-¥

(K, 1 Sartorius) ze pH o&ews 5l eslizl L pH cpows
S e b0 L 855180 sk cnl gl oS A plonil

1. Plate Count Agar
2. de Man Rogosa Sharpe agar
3. Sulfite-Polymyxin—Sulfadiazine agar



\YaA J‘JJA AR 0,9 LQ'O)LQ-\:I

u_i‘.l_é GL«&){}—L‘«

Log CFU/g (.l 0s1) ¢/+ 0 Log CFU/g (aw 55,)
S 35 (ol il 88 Log CFU/E (o 3 b)) /FA
S 0L s Lol ol a5 1 g kS sl
us4-) AVA Log CFU/g e am b b ioled
Log CFU/g (o =5 =luh At s Log CFU/g (.l
S ol adllas ol 3 i (il il A
5o el Sbes S 5 wg 555 5l d 28 s S o s Jdsse
AL (v Log CFU/E) 5 llewl a5l as 5L 55505 sl
=l ol S 0sls OLis (Vo) 8) Ol LSam 5 515 5 5 s,
S 5 omte oS 0350 slag SL sy sl SISk
23 s SIS 5 Jgas b polie sy s 4 Ylazsl it
Ol an 53l g cpaman [YE] b 0 olS ol sl S
o Sl s ol oy DS 5 s 2 4 lardlae 5 (Y0A)
Olis aS wxsls p La 0550 51 5 Ly 65, O s e
5 S s OS5l b Sl s A el o 5 sl
YO dib o o5, See ds Clad (glols el LS 5 5D
il 035 i 0l Jsb L3 iiessle o JS 3l lis
Log (eSS jiw 555 4 sl Sa (Y s 5) (p <0.01)
) ¢/87 Log CFU/g ( slal os0) ¢/8) CFU/g
0L s a8 55 (i sl L) £/6A Log CFU/E (o 5
Log CFU/g AMY SANVA AVA a5 5 a S
e

05,5 53 Lacewgslo e IS (slais SU sliws andllas ool 3
s 4 Vo /AY —1/8) Log CFU/E (s o350 53 J S
AL (v Log CFU/g) s bl a5l g 555 0 oS Wl
Db 555 (Y410) 01,LSes s Praneetha « dlas 5 .o,
2 Al el da g oy Dol Sty s S
a5t e 55 505V Sl a oS (Labeorohita)
ol G 4y (¢ wlics s Ws s od (5SS 5l S sl
g asged sl Soled e Mg IS Sl Sgysba
SIVY xV+°CFU/g a0/ x\ ' CFU/g ol5— s
x Vo' CFU/E 0l s 40 503 sl Sl 3 e gole e
IV ol Salssl s 5 VY x ) ° CFU/g 4 Vv

2. thymol
3. carvacrol

14

Jsep 3hoslital b w5 055 bges sl SO 52k 505
S 5SS a5 LT (63 0k o 8 e Ol 2
[N as s, Seslul
e o5 Dl Olge AS =laiped (555 d Olie)
(Ab= sl k5 51k

50x(As—Ab)

TBA (mg MDA/kg of tissue) = 200

cer AOAC iy, b PV s, )
)\ [ Cb}d.m\ O..G‘j) 6; ;,<_|. )\_qu _,\.:...S‘ﬂ Sde LSJSQJ\_\J\
ool ) S os 1 Jsile pRAS I b s S s
235 JKE @ el sl 05 ST s e ge0 O3 el 5 Si
jw\&c@\djlz‘)\v&f-‘&-’b\" jo.}j}.’é\()id{
ol 2 Sy bl s S Slsl 0T 4 p b S
el L a_,\."uj;.- 4.:4[5 Yo S 9>~ G oesls )\JS J:’j" J=
oS e Bl Yol ol 05 b 1 2leTal ) (s g
Aok s b Shleslay) 5 as, dsss 0 bl Jslos
03 305 Ll plo Il a5 s Of CaSe 2o Sl YO L ands
ol s s 8 ms b i Y/ R Codl g gt Jsloes b
e e Sl s e Ol wSd ke S
LSl Olgee b el Jslas ¥ e 3 8 S e Sl
[YY 7YY]~\J& Cewd & oo obb{ﬁ
ST ot 43375 V-
&, s0e SPSS 22 )\)','e\p.] SaS L odslcwsas slaesls
Jelos skie ps 5 B S 13 s e s o s
Repeated ;5 5 (ANOVA) b,y 56T L Leesls
L3 plil measures two way analysis of variance

.,\.pjf Ll Lg)L»T Soslad gl =2/40

Son ._9@\;'3—\‘

135w s 5ILT -\ -y
)\bf&a CJ}LL?} sl L;.Z__u'ljﬁl Lgy 6)|J~.€_<; 6[.&)"3) LS‘L“:'
L Jbsie ooled adsl Ol Ssusbe .(p <0.001) 55

1. Peroxide Value



TS OO SO PP R PO W I R 3

OLSer 5 g sy o0l

—&—control == cumin EO thyme EO
< 10
a L
o5 @ |
L o
o NS -

g 4 =%
=3
Ev 2
R0

0 3 6 9 12 15 18 21 24 27

Sorage time (day)

Fig 1 Effect of thyme and cumin EOs on Total Mesophilic Count (Log CFU/g) counts of burgers at refrigerated
temperature
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Fig 2 Effect of thyme and cumin EOs on Psychrophilic Bacterial (log CFU/g) counts of burgers at refrigerated
temperature
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Fig 3 Effect of thyme and cumin EOs on LAB (log cfu/g) counts of burgers at refrigerated temperature
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Fig 4 Effect of thyme and cumin EOs on Mold and yeast counts (log cfu/g) of burgers at refrigerated temperature
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Fig 5 Effect of thyme and cumin EOs on pH of burgers at refrigerated temperature
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Due to the increasing consumption of ready-made foods such as burgers and their popularity among the
general population, the aim of the present study is to produce mixed burgers with different percentages of
surimi and chicken minced and also, increasing the maintenance time of burgers by adding cumin and
thyme essential oils (500 ppm) to burgers. First, surimi gel was produced and burgers formulated with the
surimi and chicken minced based on applying the Response Surface Methodology. By analyzing the
results of sensory evaluation using RSM that the best formula for burgers was chicken 37% + surimi 63%,
then the pH, total volatile basic nitrogen, thiobarbituric acid and peroxide values and some
microbiological characteristics were studied on selected burger for the duration of storage 27 days at 2 °C.
The results showed that essential oils had a significant effect on the chemical and microbiological
parameters in comparison with the control group (without essential oil) throughout the entire period. The
use of thyme/cumin essential oils showed the good effect to extend the shelf life of fresh new formulated
burgers. So that, in the presence of essential oils, the burgers can be stored for up to 9 days in terms of
microbiological and chemical factors, although some of the chemical factors (TBA in all groups and TVN
in the presence of essential oils) did not exclude the end of the maintenance period. The results show that
optimum burger production with Surimi and chicken minced meat in the presence of essential oils is an
appropriate option for the industries that sell their products as fresh meat products.

Keywords: Consolidated burgers, Sensory evaluation, Qualitative changes
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