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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
PMYV were significantly higher than other vinegars (p<0.05). L, a, and b values were the highest in PV, PBV,
and PMV, 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.

Key words : pear, fermented vinegar, quality characteristics, DPPH radical scavenging ability, functional food
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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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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 341019 328:00°  33200°  34100°
Total acidity (%)  4.7:01°  50620.1°  40:02¢  42:00°
Sugar content (Brix)  9.6:04"  683%0.1°  92+12° 53200
Hunter's color LY 820+15°  72.1#2.3 76830  78.6:24°
a 03:00° 90408 1803  03:0.1°
b 73:04° 22405 11240.1°  05:03°

Upy, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar; BRV,
brown rice vinegar.

J=O\ean+SD with different superscripts in the same row are significantly different
(p<0.05) by Duncan’s multiple range test.

L, Degree of lightness; a, Degree of redness; b, Degree of yellowness

G S oA o m wjA et wiRIEA 27t 247} 9
7} 92 °Brix® =k HiE 0| %9} dujd 2 717} 6.83,
53 °Brix® RSIth o] 2% A% A w229} v EA X
= ARS HUtete] wrEolA aEA] &2 v Sh)a g
dn|dx W} =4 e o2 Algdch B A7A,
2 2 W1 EA 2 Kim 5(17)2] AlF 22 zo] ¥
Tl e A+t Arhe} vlwe o 2L EE 5k ABS]
(5.0~7.17 °Brix) 2.t} O] B2 gFS Holu 47U ae}
ZAMEE S 3 BEFI(5.0~9.15 Brix)o| A& A XA 2S5
A L] staL AbA] &, A2 2ok FAREAS. 5, 29
LEH e AZ thE AL 29 Al F R o| ol
v =gk ghgo] Bt o= o2 AlRErh Jang S(34)
o] AT A= wiFEE 5.6%, XM FH
5208 Bl w2y wRlE 2 olnT} B g
S Btk ol Y IFLE A HrhEe A a2
zte] 2 AehE )

A= w2 2e] gert fod o 7t wakom A4

A
T 519 tEAopd Mae] fgFo 2w Ew| 4 27}
oA o2 = thp<0.05). BN EE Wi EA 27} 7H
E%a A 27} s ol A thp<0.05). = Kim F(17)
of 2¢tA TEA 2] Yot AR 2T Aot
FAEE O ol zto|7t ATk EE Jang 5(34)9] Wl
gl e Aol vmald e mibigroe ek
A AT dAH R FAR HEE Hlo

Ao} A= A 2o T weh F9F <l Aol &
B o]9} o] Azo] ML whgHiol n| Y& vk
W B AR gl whet 2ol & Hole Zo® AlsHrh

Fraloto| =t Bk

HI & o] &3t WE A o] opn| At B4 Aye
Table 33} 2t} | S o] &3 Wg 2] o] Ffolu| Ak

3]x] A23E Al6Z (2016)

HjA 271 7o) A © 2 lysine, isoleucine, valine, threonine =
o7 WSk Anzrt wiEm| A2y wiREA R Ho
lysine, valine, threonine, isoleucine <=2 2 o] &-/-3}9th
(p<0.05). H]Fgrolu]=Ate AX A2 glutamic acid2}
aspartic acid®] &aFo] Weko ™ glutamic acide V|4 %,
S oA 2 A%, W EA % $5o]9) 1l aspartic acidE
Hj A 2, Wi E X, @n] X, v 2 ol Ath(p<0.05). 1
9] ofn]izit Fof| = alanine©] o4 o2 w2 %, dAn|4
Z, WRIEA X v Zn]d % 0 2 Wkthp<0.05). ©]&
Jo 518)2] WAE WA E QAN AR AZE 9D
ZAPEE I el|A Bgopm] At - isoleucine, H]E o}
1|24k 2= aspartic acid, glutamic acid®] 3FEFo] ol 2] %9
T8 AEolgt Bt Ao} FASISI T Jeong 5(38)<
2HA g o) gk Alha] 2o} Al AR 2 vl At
Me B opn| ik 29 A B E ALA] 29 leucineZ}
isoleucine®] 3Fo] Alg AW} Bekow BZ o]
2k glutamic acid®] o] Al Al 2= 37l oA HE
HA] kA 20HA] AT At Zof| A 7 Bk,
alanine®] = 20HA AAUFE Al 27} 7MY B

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

pV? PRV PMV BRV

Threonine  282+02%? 139+00° 143+00° 250+0.1°

Valine  29302° 202:02° 125:0.1° 306:0.1°

Methionine ~ 52+0.1°  19:0.1°  12+00°  5.0100"
Essenfial amino  1Soleveine 209402 12202°  83+0.0°  20.3:0.0°
acid Lewcine  32303' 2050.1° 144+00° 239+00"
Phenyllalanine 133303*  74200°  7.1200° 11.0:0.0°

Lysine  335:02° 142:0.1° 152+00° 30.8:00"

Total 162.7° 90.3° 730 146.6"

Aspartic acid  41.1:00° 188+0.0° 32.320.1" 314:00°
Glutamic acid 79.8£0.0° 950:00° 62.1402° 11620.1°

Proline  21.1+0.0° 27.8+00° 14.7+0.0° 35.6+0.0°

Nonessential . a b b a
amino acid | TYOsie 1364011 73503 69:0.1°  139:00
Histidine ~ 97+0.1° 9.1#00° 80%00° 15.0+00°
Arginine  72400°  22:00°  47:00° 62:0.1°

Total 1125 1602° 12870 2183
Glycine  267402° 223:0.1° 16240.0° 32.8:0.1°
762102 468+03° 61.8+0.0° 70.5+0.0°

Amino acid Alanine

derivative Serine  233:0.1° 160:00° 14.9:0.0' 20.0:0.0°
Total 1262 85.1° 09 1233
Total 4614° 33565 20460 488"

Upy, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar; BRV,
brown rice vinegar.

2\eantSD 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.

“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.
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Fig. 3. DPPH radical scavenging ability (%) of fermented vinegars

using pear.

“MeanSD 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 484049 49404 40105  42+04°
Sour odor  44+05° 48+0.0" 38107 4008
Intensity Off-odor 471050 48:04°  40:05° 44105
Sour taste  4.6+05° 49403 38408  43+04°
Background taste 45304 4805 4005  42+04"
Color 46104 481000 41+05 4407
Odor 46405  47¢00" 40105 4305
Preference " )
Taste 47405 48404 424070 4304
Overall 45400°  4804°  40+0.7°  42400°

Upy, pear vinegar; PBV, pear black rice vinegar; PMV, pear mint vinegar, BRV,
brown rice vinegar.

2Mean+SD with different superscripts in the row are significantly different (p<0.05)
by Duncan’s multiple range test.
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