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Effect of the extracts of various foods and medicinal herbs on the antioxidant activity and
sensory characteristics of jujube-omija herbal sauce

Eun-Jung Kwak and Young-Soon Lee
Dept. of Food and Nutrition, Kyung-Hee University

Abstract

In order to increase the antioxidant effect and preference of jujube-omija herbal sauce, we added ethanol extracts
of 12 kinds of food and 12 kinds of medicinal herb to the sauce, and then evaluated the antioxidant activity and
sensory characteristics. The antioxidant activity of the jujube-omija herbal sauces was greatly increased by the
addition of ethanol extracts of foods such as green tea, mugwort, mint, lemon, leek, etc. and those of medicinal
herbs such as ginseng, pine needle, the root of arrowroot, orange peel, etc.. Due to the high content of phenolic
compounds, the ethanol extracts foods and medicinal herbs appeared to be responsible for high electron-donating
ability and low hydroperoxide productivity. While the jujube-omija sauce with the extracts of green tea, mugwort,
ginseng and pine needle were not preferred by the panels due to bitter taste and aroma, those of lemon, fruit of
Chinese quince, orange peel, etc. were preferred with their sweet and a little sour taste and showed a high
antioxidant activity. Especially, lemon juice was the best to increase the antioxidant activity and the preference of

the jujube-omija herbal sauce.
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Table 1. Total phenolic compounds, electron-donating abilities and antioxidant activities of ethanol extracts of 12 foods a

nd 12 medicinal herbs

Sample species” Korean Scientific name Total phenolic compound. Electron-donating * Antioxidant”
name (ug/ml ethanol - extract) ability(%) activity(%)

Food
(A) Green tea 3} Thea sinensis Linné 447.44+17.20%(x300)”  43.65+227  76.85+9.83
(B) Shiidake fungus REIWA  Lentinus edodes 47.88+ 2.69 69.55£1.36  81.95:0.73
(C) Garile ol Allium scorodoprasm Linné 25.66+ 2.40 58.46+1.09  85.77+1.84
(D) Onion P13 Allium cepa Linné 79.00£31.75 73.52£0.27  78.55+2.57
(E) Mugwort % Artemisia princeps Pampan. 188.11+20.41(x300) 66.34+£1.72  61.14+6.27
(F) Mint A=A Mentha arvensis vars. piperascens 315.00£10.39(x300) 58.84+7.80 6539+1.84
(G) Carrot == Daucus carotos Linné 16.66+ 3.30 70.90+0.00 71.97+3.87
(H) Deodeog == Codonopsis lanceolata 23.85+ 1.73 41.92+598  73.46+3.20
@ Lemon R Citrus limon 195.33£11.78" 64.48+3.81  94.05£0.97
(J) Mustard A AF Brassica campestris Linné 36.33¢ 5.65(x100)” 27.88+2.45  57.32%3.55
(K) Japanese horseradish I Eyol Wasabia japonica 12.00+ 1.41(x100)” 21.28+1.81 76.75+6.76
(L) Leek B Allium tuberosum Rottler 29.00+ 8.08(x300) 76.73£0.82  76.64-:4.10
Medicinal herb
(M) Ginseng QA Panax ginseng 68.33+11.33 69.61+2.17 58.17+2.87
(N) Pine needle 49 Pinus densiflora Sieb. & Zucc. 274.33£55.88(x100) 69.17+0.63 76.64+3.26
(O) Chinese wolf berry 712 Lycium chinensis Miller 202.66+23.38 66.28+1.99 69.21+0.73
(P) Fruit of Chinese quince X 3} Chaenomeles sinensis 508.22+85.67 79.42+1.72 71.76+4.47
(Q) The root of arrowroot = Pueraria lobata 513.89+16.44 65.58+0.45 88.53+1.91
(R) Orange peel % Citrus unshiy Markovich 366.11+28.87 79.61+0.91 87.26+3,54
(S) Big blue lily turf W 2% Liriope platyphylla 40.66+11.78 65.45+1.54 79.19+0.97
(T) Asparagus HE Asparagus cochinensis Merr. 45.77+11.91 67.11+0.63 81.52+3.18
(U) Cornel X/ Cornus officinalis 333.11+59.91 57.89+1.90 74.73+3.26
(V) Yam AFek Dioscorea batatas Decne, 75.33+ 141 80.83+0.63 67.34+2.94
(W) Sukjiwhang <28 Rehmannia glutinosa Liboch. 88.11+ 2.69 3.59+1.81 83.01+5.92
(X) Salmon’s seal 3 Polygonatum falcatum 123.44+17.13 19.16+3.17 85.77+3.67
BHT 57.56+0.00 82.49+5.41
a-tocopherol 27.75+1.72 78.99+5.10

Y; Ethanol extracts were used as sample after adding distilled water(D.W.) of 50% of extract weight to extracts and mixing.

?: Values are meantS.D.(n=3).

. Dilution rate
: Juice extracted from lemon were used.

: Antioxidant activity(%) = 100 -
- absorbance of control at 0 h) x 100]
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: Powder of mustard or Japanese horseradish was used after adding D.W. of 50% of powder weight to each one and mixing.
[(absorbance of sample at 3 h - absorbance of sample at O h / absorbance of control at 3 h
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Fig. 1. Effect of ethanol extracts of 12 foods on the
antioxidant activities of herbal sauces of jujube - omija
during storage at 40°C for 30 days. A :control added
distilled water, B :sauce without extract, C : green tea,
D : shiidake fungus, E : garlic, F : onion, G : mugwort, H :
mint, I : carrot, J : deodeog, K : lemon, L : mustard, M :
Japanese horse radish, N : leek. Data represented the mean
of three determinations (p<0.05). Peroxidation(%) =100 —
[(absorbance of sample at 30 days—absorbance of sample
at 0 day/absorbance of control at 30 days —absorbance of

control at 0 day) x100].

Table 2. Sensory characteristics of herbal
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Fig. 2. Effect of ethanol extracts of 12medicinal herbs on
the antioxidant activities of herbal sauces of jujube -
omija during storage at 40°C for 30 days. A : control
added distilled water, B : sauce without extract, C :
ginseng, D : pineneedle, E : Chinese wolf berry, F : fruit
of Chinese quince, G : the root of arrowrocot, H : orange
peel, 1 : big bleu lily turf, J : asparagus, K : cornel, L :
yam, M : sukjiwhang, N : salmon’s seal. Data represented
the mean of three determinations(p<0.05). Peroxidation
(%) = 100 — [(absorbance of sample at 30 days — absorbance
ofsample at 0 day/absorbance of contril at 30 days—
absorbarce of control at 0 day) x 100]

sauces of jujube - omija

Extract” Color Softness Viscosity =~ Sweet taste Sour taste  Other taste Jujube aroma Other aroma Preference
Food
Green tea -1.25+0.48'™% 0,05£0.90° -1.3540.67 -2.00:091° -185+120° 2.85:034" -155:0.50"  2.20+0.63" -1.95:0.60™
Shiidake fungus 0.95:1.01° 0.70:0.79™ -0.15£1.20°° 0.55+0.83° -0.60£1.15°" 0.85+0.75® -0.65:+0.88" 0.85+1.06* 0.75+1.14°
Garile 0.95:0.50°  0.50+0.88™ -0.401.17°* -0.90£0.77° -1.35+0.58%  2.30£0.42™ -1.15:047"" 2.05+0.96° -1.45:0.76"
Onion 120£0.59°  1.00£041" -0.70£0.79" 0.15+0.94° -0.95+0.96™* 1.50+0.88 -0.05+1.26°  0.80+1.01° -0.65+1.06°
Mugwort 0.32+41.19°  045:1.04"  -0.86+1.23% -24140.66° -1.82+1.08  2.6410.64" -1.50+140"  191:1.16" -2.73+041°
Mint 032+0.64°  036:0.67™ 0.41+0.97™ 0.820.84° -0.73+1.17™° 1.9110.66 -1.05+1.11°°  1.36+1.14™ -0.95+1.56°
Carrot 0.95£0.85" 1.18£0.78" -0.50£0.67°“" 0.82+1.08" 0.09:097° -023+0.88" 0.09:094" 027+1.03  1.50:+0.67°
Deodeog 02040.92° 0754092 -0.05+1.04°° 1.10+0.74" -0.10£+152 060+0.52% -030+1.14™ 0.35+0.88° 1.50+0.75"
Lemon 0.60£0.99° 0.15+0.88° 1.10£1.37° 045+0.83° 1.65+0.63° 130+0.54" -025:0.92 045+1.32 1.80+0.79"
Mustard -19540.67° -125+127° 1.50£1.35° -1.10+0.99° -1.15+1.20™° 2.65+047" -1.15+0.53""  1.85+0.58" -1.30+0.98"
Japanese horseradish  -1.55+1.06" -0.41+1.20°  0.55+1.51™ -1.23+1.17° -0.59+143™ 2.0040.74™" -1.64+1.19°  1.32+1.35™* -095+0.96°
Leek 1.30£0.54" -0.15:0.78 -0.05£1.01 -1.10£0.61° -0.90+0.88* 1954076 -1.25+0.98° 1.05£126"° -12011.16"
Medicinal herb
Ginseng 0.60+0.70*  0.05+1.07™° -0.30£1.25° -1.90:077" -1.00+0.71° 220:0.82° -0.70:0.79*  115+0.94™ -1.55:1.21°
Pine needle 090+0.77"  0.60£0.66" -1.10£0.84° -1.05£1.30¢ -1.00+1.15° 2.45:050° -095+0.83°  1.75:0.79" -1.20:1.16
Chinese wolf berry  1.14£0.64™ 086:0.71°  0.86+0.71° 086+090° 0.14+127° -0.09+1.11° 045:082" 0.09+1.22°° 0.15:0.84"
Fruit of Chinese quince -0.20£0.82% 025+0.92" 1.10:1.52° 1.00+0.78° 1.65¢129° 035+0.82° 025+0.86™ 0201082 1.05+0.50°
The root of amowroot  0.77+0.93* 0.32:0.72™°  0.09+0.83° -091+1.11% -0.14£1.05° 1.82+0.87" -0.14+1.14™° 0.77+1.44™° -1.09£0.94"
Orange peel 0.50+1.07" -0.05+L.11°° 0.50£1.28% -0.59+0.66° 141107 123113 -0.5520.79°° 1.09+0.70" 0.82+1.27
Big blue lily turf 1.51:0.82° 0.70+048" 0.10:0.88° 0.95:0.552 040£1.05° 000£0.78" 045£090® 005£1.07" 115+0.67
Asparagus 1.00£0.94° 075£092" -0.15£0.67° 040£0.74" 035:1.11° 075075 0.30:0.92" 020:1.01™ 0.60+1.20°
Cormel 0.3620.84% -027+1.13°  1.86+0.71"° -045:0.79° 1.68+1.19" 1.14x138" 0.05+1.06™ -027+0.98" -0.45+1.39"
Yam 0.65£0.94°  0.65+0.82° -0.55£1.32° 1.05+0.60° 025£1.18° 020:0.89" -0.15+0.88™* 0.65+1.16"" 1.00+0.78"
Sukjiwhang 0902097 0.65:0.58" -0.70:0.82° -0.10+0.77°° 0.05£0.83° 0701098 055:090° 040099 105:1.12°
Salmon’s seal 0.50+0.67% 0.75+0.63" -0.90+0.91" 0.25:1.06™ -0.20+0.89% 0.70+0.89°" -0.45+1.07°° 021+1.29"° 1.00+0.62°

Y. Values are mean+S.D.

?: Means with the different letters in same column are significant by Duncan’s multiple range test (p<0.05).
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Table 3. Pearson correlation coefficients among sensory attributes

Color Softness Viscosity Sweet taste  Sour taste  Other taste Jujube aroma Other aroma
Softness 0.327
Viscosity 0.001 -0.014
Sweet taste 0.317 0.367 0.043
Sour taste 0.140 0.123 0.277 0.420°
Other taste -0.295 -0.326 0.024 0.636" -0.339
Jujube aroma 0.211 0.249 0.108 0.473" 0.353 0427
Other aroma -0.270 -0.160 -0.105 -0.400 -0.272 0.490" -0.293
Preference 0.276 0.400 0.077 0.675" 0.499™ -0.588™ 0457 -0.403

: significant at p<0.05.
™ . significant at p<0.01.
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