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Abstract

Home-made soy sauces with or without Hovenia dulcis Thunb (Hutgae) originated from different parts such as fruits,
stems, and twigs were prepared according to the Korean traditional procedure. Soy sauces supplemented with Hutgae were
evaluated for their activities of 2,2-diphenyl-1-picrylhydrazyl radical scavenging (DPPH) and alcohol dehydrogenase
(ADH), free amino acid profiles, and sensory quality. All soy sauce types containing Hutgae had a strong DPPH activity
as compared to the general type of soy sauce without Hutgae (GSC). Among Hutgae groups, DPPH activities of soy
sauce supplemented with Hutgae stems was higher than that of soy sauces with either Hutgae fruits or twigs. ADH
activities of soy sauces with Hutgae ranged from 14% to 55%, thus indicating that the functional activity of Hutgae was
not altered during soy sauce preparations. Total free amino acid content of GSC was 295.5 mg%, and that of soy sauce
with Hutgae fruits (346.8 mg%) was the highest when compared to Hutgae stems (272.3 mg%) and Hutgae twigs (225.6
mg%). In amino acid profiles, aspartate, arginine, histidine, and lysine levels were higher in soy sauces with Hutgae
compared to GSC, whereas isoleucine, leucine, and phenylalanine levels were lower. Particularly, high levels of aspartate,
glutamate, threonine, and lysine were presented in Hutgae twigs, whereas for Hutgae fruits and Hutgae stems, the levels
of serine, glycine and arginine, and proline and methionine were high, respectively. According to sensory evaluations,
Hutgae stems were preferred than GSC, due to the lower offensive smell and higher umami tastes. These findings
demonstrate that soy sauce with Hutgae stems has potential protective effects against hangovers, improves the taste, and
implies a possible functional ingredient.
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Fig. 1. Overall scheme for the preparation of Korean
traditional soy sauce.
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Table 1. Analysis conditions for free amino acids by
HPLC

Items Conditions
Instrument Agilent Technologies 1200 Series
Detector Agilent Technologies 1200 Series FLD
Column AccQ-Tag™ (Waters Co., 150 mm Lx3.9 mm ID)

Column temp. 37T
A: AccQ-Tag Eluent A (acetate-phosphate buffer)
B: AccQ-Tag Eluent B (60% acetonitrile)

1.0 m¢/min

Buffer solution

Flow rate

Injection volume 5
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Fig. 2. DPPH activity of Hutgae soy sauce. GSC: General
type of soy sauce without Hutgae. Values are expressed as
meanS.D. (n=3). Values with different superscripts within
the same sample content are significantly different at £<0.05.
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Fig. 3. Alcohol dehydrogenase (ADH) activity of Hutgae
soy sauce. GSC: General type of soy sauce without Hutgae.

ADH activity (%)

Values are expressed as meantS.D. (n=3). Values with
different superscripts within the same sample content are
significantly different at P<0.05.
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. ) Gsc” Fruit Stem Twig
Amino acid
mg/mé, % mg/mé % mg/ml % mg/mé %

Aspartate 5.0 1.7 7.8 2.3 6.1 2.2 114 5.0
Serine 17.2 5.8 23.1 6.7 14.5 53 5.6 2.5
Glutamate 28.1 9.5 342 9.9 23.5 8.6 29.6 13.1
Glycine 9.2 3.1 11.7 34 8.1 3.0 6.6 2.9
Histidine 13.2 45 17.5 5.0 19.6 7.2 17.6 7.8
Arginine 16.5 5.6 37.0 10.7 26.3 9.7 19.6 8.7
Threonine 26.7 9.0 283 8.2 28.5 10.5 26.7 11.8
Alanine 18.5 6.2 18.3 53 12.9 4.7 7.7 34
Proline 244 8.2 28.9 8.3 24.7 9.1 16.5 7.3
Tyrosine 17.1 5.8 19.2 5.5 14.5 53 12.7 5.6
Valine 20.2 6.8 21.1 6.1 1.8 0.7 23 1.0
Methionine 43 1.5 4.5 1.3 22.7 8.3 14.9 6.6
Lysine 22.8 7.7 27.2 7.8 235 8.6 29.8 13.2
Isoleucine 219 7.4 21.5 6.2 15.5 5.7 9.6 42
Leucine 345 11.7 31.0 8.9 20.7 7.6 11.3 5.0
Phenylalanine 16.0 5.4 15.5 45 9.5 35 3.8 1.7

Total 295.5 99.9 346.8 100.1 2723 100.0 225.6 99.8

) GSC: General type of soy sauce without Hutgae.
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Fig. 4. Free amino acid profiles of Hutgae soy sauces.
(A) Total free amino acid levels, and (B) Essential amino
acids levels. GSC: General type of soy sauce without Hutgae.
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Table 3. Sensory evaluation of Hutgae soy sauce
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Smell*>* Taste Overall
Roast Offensive Umami Salt Offensive preference
GsC 5.0 3.6° 48 5.7 3.0 47"
Fruit 4% 42° 42 5.3 4.4 3.7°
Stem 53 2.0° 5.1 6.1 2.6 52°
Twig 3.3° 1.6° 4.1 6.5 34 43®

D GSC: General type of soy sauce without Hutgae.

? Sensory properties were evaluated by a scoring test using a 7-point scale with scores from 1 to 7. The strongest properties were assigned

as 7-points, and the weakest properties were 1-point.

% Values are expressed as mean (n=12).

» Values with different superscripts within the same column are significantly different at P<0.05.
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