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Quality Characteristics and Evaluation of Physiological Activities
of Moju Made with Hovenia dulcis Thunb.

Yeon-Hee Parkl’z, Ok-Kyeong Yul’g, Cho-Rong Bael’z, and Youn-Soo Cha'?

]Department of Food Science and Human Nutrition, z Jeonju Fermented Food Research Center,
and *Department of Obesity Research Center, Chonbuk National University

ABSTRACT The purpose of this study was to assess the quality characteristics of Moju made with Hovenia dulcis
Thunb. and its physiological effects on ICR mice. According to the sensory score, we selected Moju made with 1%
Hovenia dulcis Thunb. among Moju made with 0, 0.5, 1, 5, and 10% Hovenia dulcis Thunb. Compared to Moju
made without Hovenia dulcis Thunb., Moju made with 1% Hovenia dulcis Thunb. had higher proportions of moisture
(86.77 g/100 g) and carbohydrates (11.86 g/100 g). The mean values of the physicochemical analyses were as follows:
pH 4.91, acidity 0.28, °Brix 12.63, reducing sugar 68.97, alcohol content 0.1, alcohol density 0.998. Moju made with
1% Hovenia dulcis Thunb. did not have effects on DPPH radical scavenging activity; however, superoxide dismutase
activity was significantly higher than that of Moju made without Hovenia dulcis Thunb. For assessing physiological
activities, 4-week-old male ICR mice were divided into six groups (n=10): normal control group (NC), ethanol-ad-
ministered group (EC), EC plus low-dose Moju made with 0% Hovenia dulcis Thunb. (MCL), EC plus high-dose
Moju made with 0% Hovenia dulcis Thunb. (MCH), EC plus low-dose Moju made with 1% Hovenia dulcis Thunb.
(MDL), and EC plus high-dose Moju made with 1% Hovenia dulcis Thunb. (MDH). Serum triglyceride (TG) level
was reduced by 11.17% and 19.61% in the MDL and MDH groups, respectively, compared to the EC group. Serum
total-cholesterol levels of MDL and MDH groups were significantly lower as compared to the EC group. Serum
high-density lipoprotein-cholesterol levels of the MDL and MDH groups were significantly higher than those of the
EC group. Liver TG levels were significantly reduced in the MCL and MDL groups. From these results, Moju made
with Hovenia dulcis Thunb. demonstrated antioxidant activity and reduction of hyperlipidemia markers. Therefore,
Moju made with Hovenia dulcis Thunb. can serve as a non-alcoholic beverage and functional food source.
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Table 1. Sensory evaluation of Moju made with Hovenia dulcis Thunb.

. Samples”
Sensory evaluation
0% 0.5% 1% 5% 10%

Overall acceptability 4.25+1.44" 4.50+1.37" 4.94+1.12° 3.56+1.67" 3.2541.29°
Aroma 4.63+1.75 4.06+1.12 4.38+1.02 3.31+1.45 3.75+1.06
Sweetness 3.81+1.38 4.25+1.24 4.94+1.06 3.75+1.53 4.06+1.24
Sourness 3.19+1.52 4.38+1.59 4.001.59 3.31+1.08 3.19+1.28
Roasted nutty taste 3.69+1.20 4.44+1.31 4.25+1.34 3.81£1.60 3.69+1.14
Refreshing 3.67+1.40™ 4.13+1.25% 4.80+1.15° 3.80+1.21% 3.00+1.13¢
Swallowing 4.06+1.29% 4.50+1.10° 5.00+0.97" 3.75+1.57" 3.06+1.34°
Aftertaste 4.38+1.45° 4.44+1.41° 4.88+1.20° 3.25+1.53° 3.25+1.06°
Appearance 3.81+1.47° 3.81+1.56 4.56+1.26™ 5.25+1.18" 4.19+1.56°

0% (Control), Moju made with 0% Hovenia dulcis Thunb.; 0.5%, Moju made with 0.5% Hovenia dulcis Thunb.; 1%, Moju made
with 1% Hovenia dulcis Thunb.; 5%, Moju made with 5% Hovenia dulcis Thunb.; 10%, Moju made with 10% Hovenia dulcis Thunb.
PValues with different letters are significantly different by analysis of variance with Duncan's multiple range test at P<0.05.
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Table 2. Formulas for the manufacture of Moju made with Hovenia dulcis Thunb.
Ingredients
Samples" Makgeolli Jujube Ginger Cinnamon White sugar Brown Hovenia dulcis Thunb.
(mL) (g (8 (8) (8) sugar (g) Stem (g) Fruit (g)
MC 1,500 30 30 22.5 52.5 52.5 0 0
MH 1,500 30 30 0 45 45 7.5 7.5
mMc, Moju made with 0% Hovenia dulcis Thunb.; MH, Moju made with 1% Hovenia dulcis Thunb.
Table 3. Proximate composition of Moju made with Hovenia dulcis Thunb.
. General nutrients
1 Calories - -
Samples (kcal/100 g) Moisture Carbohydrate Crude fat Crude protein Crude ash
(g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g)
MC 57 85.91 13.14 0.02 0.80 0.13
MH 56 86.77 11.86 0.11 1.14 0.12

mMc, Moju made with 0% Hovenia dulcis Thunb.; MH, Moju made with 1% Hovenia dulcis Thunb.
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Table 4. Physicochemical properties of Moju made with Hovenia dulcis Thunb.

1 Acidity oy Reducing  Alcohol Dens1ty Color
Samples pH (%) Brix sugar (mg/mL) (g/cm ) L a b AE
MC  4.71+0.12 0.30+£0.006 13.5+0.1  78.11£5.03 0.998 38.4+0.11 8.00£0.07 25.27+0.24" 60.65+0.21"

MH  4.91£0.05 0.28+0.01 12.63+0.06 68.97+3.65

0.998 45.1+0.08° 8.28+0.06° 24.59+0.14 54.37+0.20

])MC Moju made with 0% Hovenia dulcis Thunb., MH, Moju made with 1% Hovenia dulcis Thunb.

"Values are expressed by independent-samples t-test.
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Table 5. Antioxidant activity of Moju made with Hovenia dulcis
Thunb.

DPPH radical

1) .. 0
Samples scavenging activity (%) SOD activity (%)
MC 52.07+0.29 66.58i1.78*
MH 51.76+0.10 82.65+3.90

1)MC, Moju made with 0% Hovenia dulcis Thunb.; MH, Moju
made with 1% Hovenia dulcis Thunb.

"Values for MH group are significantly different compared to
MC group by independent-samples t-test.
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Table 6. Body weight and food intake in mice for 4 weeks

Parameter Groupl)
ete NC EC MCL MCH MDL MDH
Final weight (g) 42.65+3.01° 43752314 44.82+4.14 42.05+3.98 44.26+4.27 43.7543.6
Food intake (g/d) 4.94+0.37 4.96+0.43 5.1040.40 4.94+0.37 4974024 4.8140.18

UNC, Control; EC, ethanol; MCL, EC plus low-dose Moju made with 0% Hovenia dulcis Thunb. (1 mL/kg of body weight); MCH,
EC plus high-dose Moju made with 0% Hovenia dulcis Thunb. (2 mL/kg of body weight); MDL, EC plus low-dose Moju made
with 1% Hovenia dulcis Thunb. (1 mL/kg of body weight); MDH, EC plus high-dose Moju made with 1% Hovenia dulcis Thunb.
(2 mL/kg of body weight).

?Values are mean=SD.
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o)A ¢l xfolE HolA] eFYtHTable 6). LEEAFHT(MDH) 140.4+31.16 mg/dLE 4aSAH T
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dIASAHATECAA 2 7S verdlen, HDL-F# HES dxxdogiy oz ulslo] dyulo] Fax
2EHE P2 W k& YESlY. Baraona$} Lieber HE 3J3E BAete Aoz deA] ATh36). & dT-elA
BhHE ¢FZES A7 AH A aeALETE 2 HDL-Z#~HES gul 25 1355437 (MCH) 170.64
2HEESTE Fditta 2uslgdon, Lee 5(35)% o +19.92 mg/dL, MU 2F A5 EA 3 F(MDL) 170.88
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