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Table 2: Composition percentage and definition of treatments

Treatment Chitosan Nettel Basil seed

V- Control - - -
S01 C 1.5%+N 1%+B 1% 15% 1% 1%
S02 C 1.5%+N 0.5%+B 0.5% 1.5% 0.5% 0.5%
S03 C 2%+N 1%+B 1.5% 2% 1% 15%
S04 C 1.5%+N 0.5%+B 1.5% 15% 0.5% 15%
S05 C 2%+N 1%+B 0.5% 2% 1% 05%
S06 C 1%+N 1%+B 0.5% 1% 1% 0.5%
S07 C 1%+N 0.5%+B 1% 1% 0.5% 1%
S08 C 1.5%+N 1.5%+B 1.5% 15% 15% 15%
S09 C 1%+N 1%+B 1.5% 1% 1% 15%
S10 C 2%+N 0.5%+B 1% 2% 0.5% 1%
S11 C 1%+N 1.5%+B 1% 1% 15% 1%
S12 C 1.5%+N 1.5%+B 0.5% 15% 15% 0.5%
S13 C 2%+N 1.5%+B 1% 2% 15% 1%
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Table 2: Identified components in the essential oils of the Stingin Nettle extracted

Gy, WS 55 U (4885) 5,554 ol (o yd) ©luS 3 lude
No. Name of component Retention time (min) Component amount (%)
1 Phytol 25.73 27.34
2 - Limonenea 13.48 19.73
3 v- Terpinen 15.45 17.21
4 p- Cumene 14.35 16.41
5 - Selinene 29.49 5.13
6 2-Propylphenol 38.16 2.6
7 B-Pinene 9.47 1.97
8 5- Hydroxyindole 36.49 1.78
9 a- Selinene 29.60 0.96
10 B-Myrcene 10.57 0.89
11 Carvacrol 25.88 0.42
12 Phenol 36.62 0.25
13 Camphene 22.23 0.13
14 Menthal-5,8 triene 22.83 0.09
15 Thymol 25.24 0.07
Total 94.98
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Table 3. Changes in peroxide value (meq/kg) during storag (C: Chitosan, N: nettle extract, B: basil seed gum)

e (59)) IS oo
Treatment Storage period (days)
0 3 6 9 12

(Control) sals 1.78 + 0.0652 3.25+0.03P 5.16 + 0.02¢2 7.04 £0.1582 8.18 + 0.41%a
S01 1.70 + 0.04E2 2.24 +0.01P¢ 3.00 + 0.02Cgh 4.80 +0.318¢ 5.57 + 0.03A¢f
S02 1.68 + 0.04E2 2.67 +£0.03P2 3.97 £0.02¢0 5.40 +0.08BP 7.00 £0.02Ab
S03 1.69 + 0.03F2 2.59 +0.01Pa 3.76 +0.03¢¢ 5.00 + 0.02B¢ 6.65 + 0.03A¢
S04 1.73 + 0.0652 2.02 +0.03Pe 3.15+0.01¢¢ 4.44 + (0.028de 5.96 + 0.04Ad
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S12 1.72 + 0.05F2 2.19 +0.11Pc 2.91 +0.116N 4.22 +0.018° 5.06 + 0.07A9
S13 1.76 + 0.04E2 2.07 +0.03Dde 2.81 +0.04Ci 3.95 + 0.045f 4.89 +0.03A9
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Table 4. Changes in thiobarbituric acid (MDA/kg) of different treatment during storage (C: Chitosan, N: nettle extract, B:
basil seed gum)

Sl (595) ol @
Treatment Storage period (days)
0 3 6 9 12

(Control) sl 0.57 £ 0.01F2 1.58 +0.03Pa 2.90 + 0.04¢2 3.60 + 0.06B2 4.94 + 0,077
S01 0.60 + 0.04F2 1.02 + 0.02b¢d 1.49 + 0.06° 1.91 + 0.025f 2.47 +0.05Af
S02 0.56 + 0.05F2 0.81 +0.04Pf 1.58 + 0.03¢¢ 2.34 +0.02B¢ 3.29 £ 0.08%¢
S03 0.59 + 0.01F2 0.99 +0.01P 1.79 + 0.04¢¢ 2.98 +0.048¢ 3.42 +0.18A%
S04 0.58 + 0.05F2 0.97 +0.03™ 1.69 +0.02¢d 2.92 +0.048d 3.80 +£0.03%¢
S05 0.59 + 0.06F2 0.94 +0.02Pd 1.57 + 0.04C¢f 2.59 + 0.058¢f 3.60 + 0.05A
S06 0.60 + 0.04F2 0.97 £ 0.06¢ 1.60 + 0.05¢¢ 2.63 +0.05B¢ 3.67 +0.05Ad
S07 0.57 +0.0652 é'ggﬁb 2.01+0.03%  3.02+0.04%  3.82+0.23
S08 0.55 + 0.06F2 0.75 £ 0.05P9 0.97 £0.02¢ 1.32 £ 0.04B 1.75 +0.05A"
S09 0.56 + 0.04F2 0.89 + 0.020¢f 1.27 +0.05%9 1.89 +0.028B9 2.36 + 0.05Af
S10 0.60 + 0.01F2 1.07 +0.08P¢ 1.95 + 0.08P 3.01 £0.038° 3.94 +0.06"°
S11 0.58 + 0.05F2 0.86 + 0.01P¢f 1.11 £ 0.02¢h 1.67 +0.048" 1.98 +0.0549
S12 0.59 + 0.04F2 0.88 + 0.040¢f 1.23 +0.03% 1.90 +0.01B9 2.25 + 0.06Af
S13 0.56 + 0.03F2 0.82 +0.02P7 1.04 +0.04°N 1.60 + 0.05BN 1.94 +0.06"9

abe Different small lett ers in the same column, represents significant difference (p < 0.05).
A B.C Different small letters in the same row, represents significant difference (p < 0.05).
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Table 5. Changes in Free fatty acid (% oleic acid) of different treatment during storage (C: Chitosan, N: nettle extract, B:
basil seed gum)

Sl (595) oIS e
Treatment Storage period (days)
0 3 6 9 12
(Control) uals  0.40+0.01%8  1.05+0.02°2  2.11+0.04°  3.89+0.08%  4.73+0.16%
S01 0.41+0.0558  0.78+0.02°¢  1.24+0.02°"  2.05+0.06%  2.48 + 0.04Af
S02 0.40+0.0288  093+0.01°>  1.83+0.07°%  234+0.068  3.29 +0.047
S03 0.41+0.048  0.83+0.01°°  1.43+0.04% 236+0.05%¢  3.08 +0.05A
S04 0.44 £0.00%  0.82 +0.03P° 1.42 +0.02¢ 2.33+0.038¢ 3,10 +0.01Ac
S05 0.40 +£0.05%2  0.77 £0.02™ 1.28 £0.01%F  2.07 + 0.06B¢ 2.85 +0.06%¢
S06 0.42 £0.0158  0.84 +£0.04P¢ 1.36 £ 0.04¢% 231 +0.04%¢ 2.99 + 0.04Ad
S07 0.43 + 0,06 i 153+003% 2520048  3.21+023%
E 0.61 Ci Bi Al
S08 0.42 +0.075 0.010" 0.93 +0.04 1.62 +0.05 1.76 + 0.05
S09 0.40 £0.00%2  0.74 +0.01Dd% 1.15 +0.06%9 2.03 £0.048¢" 2,39 +0.097
S10 0.44+0.03%  085+0.01°  1.52+0.04% 241+0.058¢  3.18 +0.06"°
s11 048 +0.0188 067 £0.01°%  1.05+0.04°"  1.90+0.0489  2.14 +0.06A%
S12 0.47 +0.038  0.71+£0.03%"  1.07+0.05°"  1.94+0.018%  2.26 + 0.06A%
513 0.46 +0.045  0.66+0.03°  0.97+0.02°" 177 +0.018"  2.10 +0.03A"

abe Different small lett ers in the same column, represents significant difference (p < 0.05).
A BC Different small letters in the same row, represents significant difference (p < 0.05).
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Table 6. Changes in total volatile basic nitrogen (mg/ 100g) of different treatment during storage (C: Chitosan, N: nettle
extract, B: basil seed gum)

e (595) 51
Treatment Storage period (days)
0 3 6 9 12

(Control) sali  11.20 +£0.3552 18.29 + 2.28Pa 25.91 +£0.13¢ 35.40 + 2.5082 47.65 + 2.76"2
S01 10.78 + 0.71Fa 12.93 +0.08P¢ 15.22 £0.33%¢F 2210 + 0.158f6h 24,49 + 1.04Af
S02 10.93 £ 0.9082  16.33 +0.96™° 22.06 +£0.71¢ 29.44 +1.718b 36.77 £ 1.567
S03 10.54 + 0.2252  13.45 + 0.0 DPcde 18.45 + 1.57¢d 25.16 £ 0.858% 29,61 + 1.35Ade
S04 10.94 +0.8252  13.00 + 0.77P¢f 15.94 +0.69%  24.44 +0.78Bdf  30.01 + 0.944¢
S05 11.20 £ 0.0652  13.00 + 0.78P¢f 15.22 +£0.95C¢F 2250 + 0.88B¢fy 25.48 £ 0.71Af
S06 10.93 £ 0.3652  12.84 + (0.39P¢f 16.28 £0.71%¢  24.33 +0.93Bdef 2822 + 2 024e
S07 11.06 + 0.81F2 14.89+ 0.62P¢ 17.81 +1.61¢¢ 27.78 + 1.578¢ 33.34 £ 1.574¢
S08 11.04 +0.47F2 12.21+ 0.20°f 14.34 +0.78%9 17.46 +0.9581 19.38 + 0.57A

AD
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S09 11.03+ 0.6252 12,82 + 0.23P¢f
S10 11.06 +£0.39%2  13.72 + 0550
S11 11.20 £0.0158  12.21 +0.01Pef
S12 11.17 £0.28%  11.97 +0.22P¢f
S13 10.55 £ 0.00%8  12.01 + 0.32P¢f

15.11 +0.33°¢f

20.49 +0.718¢

24.37 + 055470

17.99 +£1.25¢d 26,05 +1.008%¢  32.41 +0.76”¢
14.91 + 0.04Cfe 18.27 £0.518"  20.09 + 0.34A¢"
14.87 £0.86°  18.88 +0.4659"  20.99 + 0.24A%"
14.33 + 0.809 17.93 +£0.748 19.17 +0.81AN

abe Different small letters in the same column, represents significant difference (p < 0.05).
A B.C Different small letters in the same row, represents significant difference (p < 0.05).
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Figure 1: Changes in total viable count of different treatment during storage (C: Chitosan, N: nettle extract, B: basil seed

gum)
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Figure 1: Changes total psychrotrophic count (b) of different treatment during storage (C: Chitosan, N: nettle extract, B:

1 (Control), 2 (S01),

basil seed gum)
3(S02), 4 (S03), 5 (S04), 6 (S05), 7 (S06), 8 (SO7), 9 (S08), 10 (S09), 11 (S10), 12 (S11), 13
(512), 14 (S13)
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Table 7. Sensory evaluation of different treatment (C: chitosan, N: nettle extract, B: basil seed gum)

Treatment b ”' =5 o ot b
Texture Odour Colour Taste Palatability

(Control).\au 219 +0.782 3.17 £0.19° 2.07 £0.18% 3.17 £0.01° 2.77 £0.132
S01 4,10 £0.18° 4.07 £0.01° 4,10 £0.78% 3.19 £ 0.23° 4,19 +0.18%
S02 3.57+0.23" 419 £0.17° 3.16 £0.23¢ 4.80 +0.78%» 4.34 £0.22%
S03 3.87 £ 0.65° 4,77 £0.90° 4,10 £ 0.41% 3.11+0.41° 3.98 £ 0.10°
S04 4.18 £0.32°¢ 3.97+0.77° 3.81 £ 0.44°¢ 4.22 +0.19% 4.17 £0.68%
S05 3.34 +£0.44b 4.13 £0.68° 4,14 £0.11% 3.45+0.12° 4.23 £0.41%*
S06 4,18 +0.41° 4,19 £ 0.34° 4,12 +0.78% 4.99 + 0.68%® 4,99 + 0.34%
S07 2.12 £0.112 3.97 £ 0.44° 218 +1.142 3.05+0.32° 2.19+0.122
S08 4.88+ 0.33¢ 4,10+ 0.11°¢ 3.22+0.13° 4.88+ 0.65% 3.18+0.70°
S09 4,34+ 0.19°¢ 3.16+ 0.122 3.67+0.70° 3.17+ 0.68° 3.10+ 0.19¢
S10 4,19 £ 0.10° 4.07 £0.78° 4,89 + 1,228 4.97 +1.10% 4.44 +0.78%
S11 3.23+0.22b 411 £0.17° 4,99 +0.13% 4.14 +0.22% 3.90 £ 0.30°
S12 4.99 £0.78° 3.90 £0.13¢ 3.34 £0.19¢ 3.16 £0.90°¢ 4.97 £0.12%
S13 3.10+£0.132 4,77 £0.14° 3.17 £ 0.44° 4.17 £0.78% 4,17 £ 0.78%
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Abstract

In this study, the effects of different concentrations of basil seed gum, nettle essential oil, and chitosan
on the physiochemical, microbial, and sensory characteristics of hamburgers were examined during
refrigerated (4+ 1 ° C) storage. For this purpose, different concentrations of chitosan (1, 1.5, and 2%
w/w), basil seed gum (0.5, 1, and 1.5% w/w), and nettle essential oil (0.5, 1, and 1.5% w/w) were
added to the burgers. The produced hamburgers were analyzed by chemical and microbial parameters:
Total Viable Count (TVC) and Psychrotrophic Counts (PTC), Peroxide Value (PV), Thiobarbituric
Acid (TBA), Total Volatile Basic Nitrogen (TVB-N), and Free fatty acid (FFA)) evaluation at 3-day
intervals within 12 days. Also, sensory evaluations were carried out. The results of this study showed
that the rate of chemical and microbial spoilage of hamburger was slowed by the application of
chitosan, basil seed gum, and nettle essential oil. Treatments with this combination Sample S13, S08,
and S11 had the best result sensory evaluation indicated that the sample containing S11 had a
favorable acceptance rate and could be used to extend the shelf life of hamburgers during refrigerated
storage.

Key words: Meat products, Shelf life, Hydrocolloid, Quality.
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