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Table 1Chemical compounds of Stachys
schtschegleevii essence

Number  Chemical composition  Percentage
1 Sesquiterpene 24.35
Dieterpene
2 hydrocarl)rbons 2119
3 D-Germacrene 16.73
4 Beta-karyofylene 12.32
5 Alpha-Homolen 6.22
6 Alpha-Stoxy Lemol 4.55
7 Abiataterin 3.81
8 Methoxy acetophenone 2.13
9 Alpha-Pinen 2.09
10 Bicyclogramacrine 1.89
11 Beta-Philandren 1.54
12 Bicycloalmen 1.23
13 Spatolnol 0.97
14 Alpha Copaine 0.66
15 Beta-pinene 0.15
o Clema
17 N-hexadenoic acid 0.08
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Free radical scavenging capacity DPPH (%)
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Fig 1 Effects of Stachys schtschegleevii essence
concentration and storage time inhibition of free
radicals scavenging DPPH
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Table 2 Model selection for parameter measurement

DPPH RP Met myoglobin Peroxide PH colony-forming
number unit
Models Sum of boF Sum of Pb>F Sum of Pb>F Sum of Pb>F Sum of Pb>F Sum of Pb>F
squares squares squares squares squares squares
Mean 1 91.29 0.45 7.37 463.93 95118
Linear 1323 < 0.0001 0.32 0.004 0.10 < 0.0001 0.31 0.001 1.07 0.004 192400  0.0301
2F1 6561 0.067 0.002 0.62 0.001 0.09 0.004 0.0019 0.15 0.10 70756 0.04
Quadratic  116.69 < 0.0001 0.05 0.035 0.0004 0.67 0.005 0.29 0.084 0.44 76876 0.02
Cubic 16.69 0.008 0.0002 0.87 0.0002 0.06 0.008 0.84 0.17 0.14 34520 0.009
Residue 2.76 0.003 0.001 0.013 0.14 6531
Total 11712 91.70 0.56 7.73 465.54 477100
Table 3 Analysis of variance of measured properties
DPPH RP Met myoglobin  Peroxide number pH “’l"“fl'lf‘i’trm‘“g
Source Sum of Pb>F Sum of Pb>F Sum of Pb>F Sum of Pb>F Sum of Pb>F Sum of Pb>F
squares squares squares squares squares squares
Model 1506 <0.0001 0.38 0.009 1.00 0.35 < 0.0001 1.07 0.004 340000 0.003
X, 1199 <0.0001 0.28 < 0.0001 1.00 < 0.0001 0.06 0.0004 0.007 0.74 53770 0.002
X, 124..49  0.0003 0.04 0.019 0.0004 < 0.0001 0.24 < 0.0001 1.06 0.0001 138600 0.002
X, 2 108.55 0.0004 0.04 0.02 - 0.41 - - - - 11731 0.20
Xzz 77.1 0.45 0.008 0.69 - - - - - - 37919 0.04
X; X, 65.61 0.501 0.002 0.48 - - 0.04 0.01 - - 70756 0.02
Residual 19.45 - 0.03 - 0.005 - 0.02 - 0.55 - 41952 -
Lalc::l;t of 19.27 0.002 0.002 0.97 0.005 0.03 0.01 0.31 0.54 0.02 41949  0.001
Pure 0.18 - 0.03 - 0.003 - 0.006 - 0.01 - 2.80 -
Error
Cor
1525.59 - 0.41 - 0.11 - 0.37 - 1.61 - 382000 -
Total
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Absorbance at wavelength of 525nm
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Fig 3 Effects of Stachys schtschegleevii essence
concentration and storage time on metmyoglobin

rate in meat
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Fig 2 Effects of Stachys schtschegleevii essence
concentration and storage time on ferric-reducing
power
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Table 4 Predictive models of dependent variables

Number Dependent variable Equation R’ R’-adj CV
y=+30.52 + 14.14 X,+4.55 X, — 6.27
1 DPPH X2 40.80 Xo2 +4.05X,X, 099 097 595
y=+2.71 + 0.22 X;+0.083 X, —0.12 X

2 RF 0017 X +0.025X,X, 093 087 253
3 Met myoglobin y=+0.19 — 0.13X,+0.008X, 095 094 1281
4 Peroxide number y=+0.75 — 0.10X,+0.20X,— 0.1X; X, 095 093  6.15
5 pH y=+5.97 — 0.033X,+0.42X, 066 059 3091
6 Microbial load y=+1.38 =9467 X, 132,00 X, +65.17 99 081 90.50

X2 +117.17 X2 —133.00X, X,
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Fig 5 Effects of Stachys schtschegleevii
essence concentration and storage time on pH

95w b g Slkes o el )l S0 V-

la & go

o 2ol U ks (sl e o i o 515 0L Y s
Dy esd arpe Glihexr Lo e (s S L Slles
bl (S Ol Sl oS 5l 0L ppizmen il
Oley 5 ol e Blize 31 5 (5ol0eSS Oloy pys a3
2 e U G5 laase s S b 2 S
sli o35l N JSE 0 S pslailes ol Aoy 0 o
il i s Son Sl 06 0y Al L
b Olpe eslizal 3yp0 el cdale Bl L s Sal
Jbe (W Jae) £ Jsder 5 3l mals baged s ,Sn
i S S S s S L sl ks &l Ll
5o OLes 5 o o S Ol s malil s
oS ,Sbas Sl 5 el LS 5 s L (Yer0)
SleSt x SyoolS Selel b ol Sy
IS s LD syl eSS kSl
s 5 Slecer [1] sl Salsil S oIS
Lyl iy Sy oS o Sbas Sl H s b (1YA0)
ligesssm doril G SU nm s x AR
D1y O iy o sSSs rl 5 A Lt 31 s 3 T
Gle St » B SLlsl canls bl Sy oS &S
Al sl eSSl 5 e eSS
BLS (sla bl 1 o guant 3 sl plodl lalllas LS
M oy 5l iz Shoben Jolss 5 sld ule Las,SL s
5 Sk i LS bl S w0l

Ll e 0 S Glas SL Ly DT 0 5l i 58 e

YvA4

Sl oS5 ool Il sl 545 1 & 015
sladlas s

Sl s ST G, L ST
glackle 5B (XY Ly i 5 6ol el eland
5855 Gy Sk oslas (R oo p S e Are 5 80)
TBHQ s sae saslsSlas 2 5o PR Ve sl
Vb Ol T e, O eeldenS] il b s
by 13 s 30 318 e a3 YO sles 3 5,
SIS clly olas gl 1) 5s Sk A Zhile
6 4 TBHQ (5l 508 4 i ) LacnS 5 5

[YA] 550 Gilan 2 ol s b oS 5510

]
a
E
o
]
s
)
&
Q
E 7
Storage time (day) 1% {“'"v""-' U Fecence concentration (%)
100702

Fig 4 Effects of Stachys schtschegleevii essence
concentration and storage time on peroxide index
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Fig 6 Effects of Stachys schtschegleevii essence
concentration and storage time on colony-forming
unit

Table 5 Comparison of the sample obtained from the optimal conditions with the control sample

Sample type DPPH RP Met myoglobin  Peroxide number pH colony-forming unit
Optimal 58.28" 2.65 0.15° 0.57° 5.59 10>
Control 10.12° 2.4° 0.35 0.63" 5.89° 10° <
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To avoid or postpone the spoilage of meat goods and their products, various
chemical, physical and microbial methods such as the incorporation of
antioxidants, using suitable antibacterial substances have been suggested. In
this analysis, three ranges of essential oil concentrations (0.25, 1.125, and 2
percent) and three storage courses (1, 6, and 11 days) were used to analyze the
impact of applying essence Stachys schtschegleevii to ground Minced calf
meat at refrigerated temperature. The capacity to inhibit DPPH free radicals,
regenerative power, meat myoglobin amount, peroxide number, pH, and
microbial load of the samples were examined by gas chromatography fitted
with mass spectrometers after recognizing chemical compounds. Additionally,
Statistical analysis plus process optimization were also carried out by
response surface method. The findings of this analysis revealed that
sesquiterpene (24.35 percent) was the highest composition of the essence.
Based on the acquired results from the optimization Process it seems that the
samples containing 1.24 percent of Stachys schtschegleevii essence with 2
days of storage were the most suitable manner (0.824). With having an
insightful view of the obtained results of the experiment, it could be indicated
that the nature of this plant can greatly minimize the spoilage of minced calf
meat.
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