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Abstract

The principal objective of this study was to assess the storage characteristics of the maejakgwa to which herb extracts
had been added. Moisture was highest in the rosemary sample, and significantly so. Ash and crude fat levels were highest
to a significant degree in the olive and rosemary samples. Crude protein was shown to be significantly high in the rosemary
and lavender samples. With regard to our mineral analysis, the rosemary sample evidenced the highest mineral levels, at
1,143.6 mg/100 g. In the case of rosemary, lavender, thyme, lemon balm and olive-added samples, the Ca, K and P contents
were found to be the highest. A total of 16 amino acids was detected. The rosemary sample had the highest levels, at
9,897.8 mg/100g. With regard to free sugar content, glucose, fructose and sucrose levels were significantly higher. As the
result of our measurements of the storage period. However, the rising tendency resulted in a significant difference observed
6 days later. When we assessed changes according to the quantity of herbs added, the acid value was shown to be
significantly lower in the group with a 2% addition than in the control, which suggested that the storage characteristics
in herbs could be enhanced. With regard to the change in TBA, according to the passage of the storage period, the TBA
value increased significantly in all the groups with added herbs. When we assessed the changes according to the amount
of herbs added, much lower values were observed in the group with addition than the control, which suggests that the storage
characteristics could be enhanced by the addition of herbs. In particular, a high level of anti-oxidative activity was observed
in the group to which 2% herbs had been added.
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Table 1. Proximate compositions of herb extracts (%)
Rosemary Lavender Thyme Lemon balm Olive

Moisture 80.17+0.15° 76.46:+0.12° 75.38+0.08° 57.47+0.06° 34.02+0.03"
Ash 3.10+0.02° 2.67+0.03¢ 2.14+0.04° 1.30+0.02% 4.13+0.05"
Crude lipid 3.4240.09° 2.86+0.04¢ 2.05+0.02° 1.21+0.04* 5.84+0.04
Crude protein 2.1540.05¢ 1.20+0.02% 1.08+0.01* 1.13+0.03* 1.10+0.02*

* Means with different superscripts in the same row are significantly difference(p<0.05).
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Table 2. Mineral content of herb extracts (mg/100 g)
Minerals Rosemary Lavender Thyme Lemon balm Olive
Al 0.8+0.01 0.8+0.00 0.7+0.01 0.4+0.01 0.4+0.01
Ca 377.51.22 289.6+2.07 294.3+1.08 212.1£1.43 206.5£1.50
Cu 51.240.13 48.240.06 41.540.04 16.440.03 13.340.03
Fe 42.0+0.08 31.2+0.04 28.440.11 15.6+0.07 12.140.07
K 323.5£2.04 207.4+1.85 235.8+1.23 141.3£1.32 124.240.15
Mg 70.3£0.16 62.140.13 49.7+0.06 36.540.12 38.0+0.08
Mn 1.7+0.04 1.5+0.01 1.5+0.02 1.2+0.06 0.9+0.03
Na 84.1+0.10 70.3+0.29 63.5+0.41 31.8+0.05 24.6+0.14
Zn 3.120.01 2.0+0.01 2.2+0.03 1.3+0.11 1.9+0.03
P 189.4£1.00 120.8+1.42 124.6£1.16 98.2+1.07 103.1+0.78
Total 1,143.6 833.9 842.2 554.8 523.1
Table 3. Amino acid content of herb extracts (mg/100 g)
Amino acids Rosemary Lavender Thyme Lemon balm Olive
Aspartic acid 924.342.26 852.6+1.43 842.7+1.55 697.7£1.28 636.4+5.01
Threonine 487.940.51 453.1+1.12 418.442.10 337.9+1.52 324.6+2.16
Serine 376.7£1.08 367.4+2.46 353.54£3.41 310.8+2.95 305.7+1.77
Glutamic acid 2,160.8+4.67 1,920.0+5.80 1,983.843.75 1,014.5+3.61 1,028.8+4.11
Proline 585.1+2.10 529.3+1.45 534.7+2.10 426.243.12 412.742.18
Glycine 516.8+1.82 467.52.13 466.6+1.16 403.7£1.06 410.3+2.30
Alanine 635.7+2.41 607.8+1.84 557.4+2.18 510.6+3.43 514.2+1.72
Cystine 27.3+0.13 20.6+0.05 18.940.10 10.7+0.05 ND
Valine 847.1£1.50 735.0+1.07 728.743.43 573.1£1.26 580.0+1.09
Methionine 216.0+2.27 183.343.25 171.6+2.71 125.0+1.45 128.4+2.04
Isoleucine 134.6+1.06 125.5+2.18 128.6+1.62 97.4+2.01 98.5+1.50
Leucine 1,058.5+7.90 981.6+4.33 947.442.76 791.6£1.46 813.1+2.16
Tyrosine 324.145.32 314.8+4.16 310.8+3.08 280.3+2.18 289.1+0.77
Phenylalanine 729.2+4.14 682.4+2.42 669.5+2.05 550.3£1.59 542.5+1.61
Lysine 405.0+3.31 395.0+1.45 394.6+2.17 261.2+1.43 252.144.33
Arginine 468.7+2.73 441.1£2.09 430.241.15 320.9+2.01 321.8+ 2.15
Total 9,897.8 9,077.0 8,957.4 6,711.9 6,058.2

ND: not detected.
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Table 4. Free sugar content of herb extracts (mg/100 g)
Free sugars Rosemary Lavender Thyme Lemon balm Olive
Arabinose 1.76+0.01°° 1.59+0.04* 1.57+0.06™ 1.02+0.04™ 1.19+0.02™
Galactose 3.2040.07" 2.874+0.02 2.78+0.04°C 1.03+0.02* 1.15+0.03™
Glucose 12.1340.04%* 8.40+0.06™ 5.23+0.03% 2.07+0.01™ 2.16+0.02
Fructose 12.84+0.08% 6.76+0.03° 5.86+0.02° 3.37+0.04" 3.24+0.01™

Sucrose 15.7141.03 8.3440.25" 7.94+0.14® 3.15+0.23* 3.07+0.05%

Maltose 1.14+0.06* 1.06+0.01° 1.15+0.00° 1.00+0.02*4 1.00+0.01*4

Raffinose 6.5240.05° 6.08+0.04* 5.97+0.05% 3.83+0.07°" 2.72+0.03*
Total 533 35.1 30.5 15.5 14.5

*“ Means with different superscripts in the same column are significantly difference(p <0.05),

* Means with different superscripts in the same row are significantly difference(p <0.05).
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Table 5. Changes in acid value of maejakgwa with added herb extracts during storage (KOH mg/g)
Herb extracts Storage period (days)

0 3 6 12 24

Control 0% 0.35+0.03* 0.4740.01* 0.69+0.08%% 2.8240.12° 12.59+0.10™

1% 0.33+0.04** 0.38+0,03* 0.51+0.02°>® 2.53+0.06™ 8.18+0.08°°

R 2% 0.30+0.02** 0.3240.01** 0.43+0.03"® 2.49+0,04° 7.1240.03°
osemary

3% 0.33+0.03** 0.38+0.07* 0.55+0.04%% 2.66+0.05™¢ 8.43+0.04°°

5% 0.35+0.01* 0.42+0.02°A 0.60+0.06*™ 2.74+0,07%¢ 10.75+0.09°

1% 0.34+0.05** 0.40+0.06™* 0.58+0.08™ 2.60+0.04 10.13+0.05%

Lavend 2% 0.3240.04** 0.38+0.03* 0.50+0.07"® 2.53+0.05* 9.04+0.03
vender

3% 0.34+0.06 0.44+0,04 0.59+0.03%%¢ 2.6840.07 10.62+0.02°F

5% 0.35£0.07** 0.46+0.06* 0.64+0.02°%* 2.7940.03%" 11.06+0.04C

1% 0.35+0.06* 0.42+0.03"4 0.660.04°%8 2.67+0.09"¢ 11.4240.03"

- 2% 0.34+0.05 0.40+0.02°* 0.5540.03% 2.60+0.01° 10.030.05%

C

v 3% 0.35+0.03* 0.45+0.04 0.630.02%© 2.7440.07°%" 11.50+0.07"

5% 0.36+0.04** 0.47+0.08% 0.680.00% 2.8140.05P 11.87+0.04%

"% Means with different superscripts in the same column are significantly difference(p <0.05),
® Means with different superscripts in the same row are significantly difference(p <0.05).

Table 6. Changes in peroxide value of maejakgwa with added herb extracts during storage (meq/kg)
Herb extracts Storage period (days)
0 3 6 12 24
Control 0% 2.8440.06"* 15.7240.05" 21.80+0.03 30.63+0.04" 43.13+0.06
1% 2.2340.04* 11.52+0.03% 18.4340.04°C 25.90+0.05° 34.55+0.07*F
R 2% 1.95+0.03** 8.74+0.042 13.3440.02°° 20.75+0.03"° 22.500.03°F
osemary
3% 2.3340.05% 10.82:+0.03°P 16.75+0.06™¢ 22.6440.02 30.48+0.04°
5% 2.67+0.024 13.63+0.05"® 19.02+0.07¢¢ 27.8240.01" 38.2340.06°"F
1% 2.42+0,03% 12.31+0.04® 19.03+0.02¢¢ 26.4420.06™ 36.76+0.05%¢F
Lavend 2% 2.06+0.04™* 10.04+0.06™ 15.91+0.03" 22.53+0.05"° 28.53+0.07*"
vender
3% 2.54+0,03%* 12.42+0.05% 18.50+0.01 27.02+0.02¢° 38.61+0.03°°
5% 2.73+0.02" 14.60+0.07" 21.08+0.05° 28.31+0.04° 40.52+0.08°°
1% 2.644+0.06™ 13.7240.02"™ 20.32+0.04° 27.07+0.05%° 37.9040.03%"
- 2% 2.15£0.07°* 11.30+0.05® 16.17+0.03 24.10+0.03% 32.4340.09°
C . N
y 3% 2.7140.03" 13.95+0.03"° 19.23+0.05" 27.74+0.08" 40.5140.04°%
5% 2.83+0.01* 14.944+0.04" 21.70+0.02¢ 29.22+0.07° 42.3340.03""

" Means with different superscripts in the same column are significantly difference(p <0.05),

“F Means with different superscripts in the same row are significantly difference(p <0.05).
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Table 7. Changes in TBA value of maejakgwa with added herb extracts during storage

b

%9 =2 Fg FetelAl

(530 nm(OD))

Storage period(days)

Herb extracts

0 3 6 12 24
Control 0% 1.22+0.00%* 1.63+0.04%8 1.85+0.05% 2.25+0.03P 3.5040.02%F
1% 0.84+0.05* 1.22+0.03"® 1.40+0.04° 1.70+0.06™ 2.8240.03"E
R 2% 0.62+0.04** 1.03£0.01°® 1.20+0.06™ 1.63+0.05™ 2.61+0.02
osemary
3% 0.7120.06™* 1.30+0.02°® 1.55+0.03%® 1.82+0.01°® 3.04+0.05%¢
5% 1.03+0.07% 1.4440.04% 1.63+0.01°¢ 2.05+0.06° 3.2240.03F
1% 0.90+0.03%* 1.45+0.02%8 1.55+0.03% 1.9120.04" 2.95+0.01%F
2% 0.71+0.01"* 1.2120.04"® 1.42+0.02° 1.70:+0.03% 2.74+0.05°F
Lavender o dA B dc D cB
3% 1.03+0.02 1.42+0.06 1.53+0.03 1.93+0.02 3.23+0.04
5% 1.25+0.04%* 1.53+0.07™ 1.75+0.02" 2.03+0.05" 3.3440.03F
1% 1.02+0.06™ 1.500.03°® 1.62+0.01° 2.0240.02° 3.05£0.05%F
2% 0.84+0.07°* 1.23+0.04"® 1.34+0.03* 1.63+0.06™ 2.83+0.03"E
Thyme o dA B fC D oE
3% 1.10+0.03 1.55+0.05 1.76+0.02 2.2240.04 3.3240.05
5% 1.23+0.02%4 1.62+0.03%8 1.8040.04¢ 2.2340.07" 3.54+0.02%F

"% Means with different superscripts in the same column are significantly difference(p <0.05),

~F Means with different superscripts in the same row are significantly difference(p<0.05).
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