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Table 1. Chemical compounds identified in Dracocephalum kotschyi essential oil that used in this

research
No. Compounds RI Percentage No. Compounds RI Percentage
1 a-Pinene 932 25.50 25 Citronellal 1153 0.59
2 Camphene 951 0.15 26 cis-Chrysanthenol 1162 0.61
3 Thuja-2,4(10)-diene 956 0.20 27 p-Mentha-1,5-dien-8-0l 1167 0.50
4 Sabinene 975 0.48 28 Terpinen-4-ol 1178 0.90
5 b-Pinene 979 0.44 29 p-Cymen-8-ol 1186 0.35
6 6-methyl-5-Hepten-2- 30 .
one 989 2.02 a-Terpineol 1190 0.19
7 Myrcene 991 1.38 31 Myrtenol 1195 0.62
8 a-Phellandrene 1006 0.15 32 Verbenone 1201 0.36
9 a-Terpinene 1018 0.14 33 trans-Carveol 1220 1.14
10 p-Cymene 1026 0.48 34 Nerol 1230 0.41
11 Limonene 1028 12.39 35 Neral 1238 11.07
12 1,8-Cineole 1031 0.64 36 Carvone 1244 0.29
13 (Z)-b-Ocimene 1033 0.40 37 Geraniol 1255 3.28
14 (E)-b-Ocimene 1047 0.06 38 Geranial 1268  14.01
15 Bergamal 1054 0.10 39 Bornyl acetate 1287 0.21
16 g-Terpinene 1059 0.27 40 Carvacrol 1298 0.15
17 cis-Sabinene hydrate 1070 0.09 41 Methyl geranate 1326 5.70
18 trans-Linalool oxide 1076 0.24 42 Eugenol 1361 0.15
19 Terpinolene 1090 0.24 43 Neryl acetate 1364 0.31
20 Linalool 1098 1.35 44 Geranyl acetate 1384 7.39
71 trans-p.-Mentha—2,8- 45
dien-1-ol 1120 0.22 (E)-Caryophyllene 1420 0.08
22 a-Campholenal 1127 1.57 46 allo-Aromadendrene 1461 0.05
23 cis-Verbenol 1139 0.16 47 Germacrene D 1483 0.10
24 trans-Verbenol 1143 0.77 48 Spathulenol 1576 0.05
Total 97.98%

RI: The retention Kovats index were determined on HP-5 capillary column.
Components less than 0.05% was not reported.
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Table 2. Polyphenol constituents identified by HPLC in Dracocephalum kotschyi extract

Compound name Content (mg/g dry weight)  Retention time (min) Wavelength (nm)
Gallic Acid 0.115 33 280
Catechin Nd. 8.3 280
Chloregenic acid Nd. 10.5 320
Caffeic acid Nd. 11.6 280

Rutin Nd. 12.4 280
Vanilin Tr. 13.5 280
P-cumaric acid Tr. 15.6 280
Trans-ferulic acid Nd. 16.3 280
Sinapic acid 0.238 16.5 280
Cumarin 0.387 17.4 280
Ellagic acid 2.104 19.02 280
Rosmarinic acid 1.591 19.2 280
Quercetin 3.233 21.6 280
Eugenol 0.591 23.7 280
Carvacrol 2914 28.4 280
Thymol Nd. 28.9 280

Tr.: Trace amount Nd: not detected nm: nanometer
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Table 3. Physicochemical properties of cupcake at different concentration of D. kotschyi essential oil.

treatments ~ Storage Weight loss (%) Moisture content
time (%)
(month)

0 10.80+£0.26 f 19.77+0.38 ®
Control 2 16.13+0.11 < 18.80+0.36
4 19.13+£0.31° 17.24+0.10 &
0 11.17+0.18 <f 20.52+0.09 ®
]3%)9 2 15.23£0.15 ¢ 18.71+£0.22 ¢d
e 4 18.40+0.10 17.84+0.11 ¢
0 11.43+0.20 20.43+£0.23 ®
]glgfo(/) 2 15.70£0.30 <4 19.72+0.11 <
o0 4 17.60+0.10 2 18.0120.10
0 11.734£0.16 20.32+0.14 ®
%Kﬁ/o 2 15.6340.60 ¢ 19.3740.12 4
e 4 17.83+0.15 @ 18.81+0.07 ¢
0 10.63+£0.26 f 20.80+0.38 ®
g%gl(y? 2 16.77+0.11 ¢ 18.97£0.36 ¢
' 4 19.90+0.31 b 18.5140.10 %

Different superscript lowercase letters in the same column indicates significant differences (p < 0.05).
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Figure 1. pH changes of cupcake at different concentration of D. kotschyi essential oil.
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Figure 2. The effect of storage time and D. kgischyi essential oil on acid value of cupcakes
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Figure 3. The effect of storage time and D. korschyi essential oil on peroxide value of cupcakes.
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Figure 4. The effect of storage time and D. kotschyi essential oil on P-Anisidine value of cupcakes.
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Figure S. The effect of storage time and D. kotschyi essential oil on TOTOX value of cupcakes.
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Figure 6. The effect of storage time and D. kotschyi essential oil on antioxidant capacity of cupcake
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Table 4. Organoleptic properties scores of cupcakes contain different concentration of D. kotschyi
essential oil.

Treatments
Control 0.02% 0.05% 0.10% TBHQ
crust color 42ns 40ns 4.1ns 43ns 43ns
appearance 43ns 41ns 40ns 44ns 42ns
freshness 42ns 4.1ns 40ns 4.1ns 4.1lns
porosity 45ns 39ns 40ns 39ns 42ns
crumb color 45ns 40ns 40ns 4.1ns 43ns
Organoleptic flavor 49a 29c¢ 2.6¢ 2.8¢ 4.6b
properties taste 37a 22¢  21c 27b 4la
stfr)e(::lljgrteh 44ns 38ns 39ns 35ns 43ns
hardness 43ns 40ns 38ns 3.7ns 4.3ns
mouthfeel 4.1a 29D 24c¢ 2.6¢ 43 a
acc‘;‘;‘:ﬁ‘}fhty 42a  32b 28b 3.0b 43a

Note: Different lowercase letters in the same row denote significant differences (p <.05). (ns: Not significant)
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Today, extensive research has been conducted on the use of natural
antioxidants in food products as substitutes for synthetic antioxidants. In this
study, the phytochemical components of the medicinal plant Zarrin-Giah
(Dracocephalum Kotschyi) were identified and quantified using High-
Performance Liquid Chromatography (HPLC) and Gas Chromatography-
Mass Spectrometry (GC-MS). Additionally, the effects of various
concentrations of Zarrin-Giah essential oil (0.02%, 0.05%, and 0.1%) on the
oxidative stability, shelf life, and sensory characteristics of cupcake over a
4-month storage period were investigated and compared with the synthetic
antioxidant tert-Butylhydroquinone (TBHQ). The results indicated that
Zarrin-Giah essential oil contained 48 active compounds, with the most
significant being a-Pinene, Geranial, Limonene, and Neral. Statistical
analysis demonstrated that different concentrations of Zarrin-Giah essential
oil and storage time had a significant impact on dependent variables pH, acid
value, peroxide value, TOTOX value, p-Anisidine value, and antioxidant
capacity of the samples. During the storage period, the pH of the cupcakes
decreased, likely due to the breakdown of triglycerides and the production of
free fatty acids. The results showed that with an increase in the concentration
of Zarrin-Giah essential oil, the decrease in pH of the cupcakes during
storage was less pronounced. The oxidative stability results of the cupcake
oil content revealed that Zarrin-Giah essential oil had a greater capacity to
maintain oxidative stability of the oil compared to the TBHQ. Despite the
desirable properties of Zarrin-Giah essential oil in preserving the quality and
oxidative stability of cupcake oil, sensory evaluation results indicated that
this essential oil adversely affected the aroma and taste of the cupcakes.
Considering the strong performance of Zarrin-Giah essential oil in
maintaining the oxidative stability of cupcake oil, it seems that using lower
amounts of this essential oil and incorporating natural flavoring agents could
mitigate its adverse impact on the sensory properties of the cupcakes.
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