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Abstract

Fermented vinegars using pear was compared according to the appled side materials. Quality characteristics of three
kinds of the fermented vinegars (pear vinegar, PV; pear black rice vinegar, PBV; pear mint vinegar, PMV) were
investigated, which includes pH, total acidity, colors, the contents of sugar, amino acids, total polyphenol, and
total flavonoid, ,a‘a-diphenyl-B-pycrylhydrazyl (DPPH) radical scavenging ability, and sensory evaluation. Brown
rice vinegar (BRV) was used as a control. The pH and total acidity of the fermented pear vinegars were significantly
different showing the range of 3.17~3.43 and 4.01~5.05%, respectively (p<0.05). The sugar contents of PV and
PMV were significantly higher than other vinegars (p<0.05). L, a, and b values were the highest in PV, PBV,
and PMYV, respectively. Among the four vinegars, the essential amino acids were the highest in PV with the order
of lysine, isoleucine, valine, and threonine. Besides, the fermented pear vinegars have many non-essential amino
acids such as glutamic acid and aspartic acid. The aspartic acid content was the highest in PV while glutamic
acid content was the highest in BRV. The total polyphenol content was the highest in PV while total flavonoid
content was the highest in PBV. The DPPH radical scavenging ability (%) was the highest in PV. In sensory
evaluation, PBV showed the highest color, taste and overall preference scores. These results show that pear would
be desirable to prepare high-quality vinegars and functional foods.
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Table 1. Formular of fermented vinegars using pear

PV’ PBV PMV BRV
Pear (kg) 4 4 4
Black rice (kg) 4
Brown rice (kg) 4
Apple mint (g) 800
Leaven (g) 400 500 400 500
Sugar (g) 400 400
Malt (g) 220 220
Boiling water (L) 16 16
Total(g) 4,800 8,736 5,600 4,736

])PV, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar, BRY,
brown rice vinegar.
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@ 1st stage : Alcohol production process

Material - . - Alcohol - Alcohol

selection Washing production fermentation
SEEAl T (sugar—alcohol)
sugar/ 7 day (22 ~24°C)

leaven, malt,
boiling water)

Juice
extraction

—

Pear
alcohol

@ 2st stage : Vinegar production process

Acetic acid
fermentation

Pear
alcohol

-

talcchol—acetic acid)
2~Smonths (30°C)

Maturation

@-3months) Filteration

-

-

Vinegar

Bottle
filling

Fig. 1. Pear vinegar production process.
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Table 2. Comparison of physicochemical properties of fermented
vinegars using pear

PV’ PBV PMV BRV
pH 34:00%  328:00° 332000  34:00°
Total acidity (%) 47:¢01°  506:0.1°  40:02"  42:00°
Sugar content (‘Brix)  96:04  683:0.1°  92:12° 5300’
Hunter’s color L’ 82015 72123  768:30°  78.6:24°
a 03000 90+08"  18:03°  03+0.1°
b 73:04° 22405  112¢01°  05:03

])PV, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar; BRV,
brown rice vinegar.

»MeantSD with different superscripts in the same row are significantly different
(p<0.05) by Duncan’s multiple range test.

IL, Degree of lightness; a, Degree of redness; b, Degree of yellowness
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lysine, valine, threonine, isoleucine =2 2 %ol 53} t}
(p<0.05). H]ZBgoln] e ibe AAH 02 glutamic acid2}t
aspartic acid®] &#o] Wekom glutamic acide AP|4 %,
i Z | 2 v % v EA] 2 0] 9]l al aspartic acide
Hj A 2, iR E R, dv|Z, wj S| 2 o] )lTh(p<0.05). 1
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0| =2k = aspartic acid, glutamic acid®] gH&Fo] o} 2] %9

20HA] Wbl o3k Alaba] 0} Al ARERA Z B Ao
Me BF opr|weike 26 A I E A2 29 leucine @t
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A Ekar 29 A AFAE R AR oA 7HE Bk,
alanine®] FHFE 29 AFATE AR 27} 7 B

Table 3. Comparison of amino acid content (mg/100mL) of
fermented vinegars using pear

pv" PBV PMV BRV
2824027 139+00° 143%0.0° 250:0.°
*12540.0°  30.6:0.1°
52401°  19:0.1°  12:00°  50:00"
209402" 122402° 83+00° 203:00°
acid Leucine  323+03° 205:0.1° 14.4#00° 23.9:00°
Phenyllalanine 13303 74:00°  7.1400° 11.0+0.0°

Lysine 335102 142:0.1° 152:00° 30.8:0.0°

Total 1627 903 730" 1466

Aspartic acid  41.1:0.0" 188:0.0° 323:0.1" 314200
Glutamic acid 79.8:0.0° 95.0:00° 62.1:02° 1162+0.1°

Proline  21100° 27.8:00° 14.7:00" 356£00°

Threonine
Valine 293+02" 20202
Methionine

Essential amino  1soleucine

Nonessential v oine  13,6:01°  73:03°  69:0.0° 139:00°
amino acid
Histidine ~ 9.7+01°  9.1:00° 80%00° 15.0:0.0"
Arginine  72:00°  22:00°  47:00°  62:0.1°

Total 1725 1602° 1287% 2183
Glycine  267:02° 223:0.1° 162:00" 328+0.1°
762:02" 468+03° 61.8+0.0° 705+0.0°

Amino acid Alanine

derivative Serine  233+0.1' 160:0.0° 14.9+00° 200:0.0°
Total 1262 8.1 929" 1233
Total 4614° 3356 20460 4882°

1)PV, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar; BRV,

7brown rice vinegar.

PMeanSD with different superscripts in the same row are significantly different
(p<0.05) by Duncan’s multiple range test.
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Fig. 2. Total polyphenol and total flavonoid contents of fermented vinegars using pear.

“MeanzSD with different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
PV, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar; BRV, brown rice vinegar.
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Fig. 3. DPPH radical scavenging ability (%) of fermented vinegars
using pear.

DPPH radical scavenging ability (%)

"Mean=SD with different superscripts are significantly different (p<0.05) by Duncan’s
multiple range test.

PV, pear vinegar; PBV, pear black rice vinegar, PMV, pear mint vinegar; BRV, brown

rice vinegar.

Table 4. Sensory evaluation scores of fermented vinegars using
pear

pv’ PBV PMV BRV

Color 481047 49404  40:05° 4204

Sour odor  44+05"  48+00° 38+07 4008

Inensity ~ Off-odor  47+05°  48:04" 4005 44205
Sour taste  4.605° 49+03" 3808  4304°

Background taste  4.5:04°  48:05°  40:05  42:04

Color 46104 48+00° 412055  44#07

Odor 46:05"  47100° 40:05°  43%05°

Preference . . b b
Taste 47+05  48404° 424070 4304

Overall 45:00°  48404°  40:07  42400°

1)PV, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar, BRY,
brown rice vinegar.

»Mean+SD with different superscripts in the row are significantly different (p<0.05)
by Duncan’s multiple range test.
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FASA U s B9 vmele] 754 BEAE
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