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Quality Evaluation of Vinegar Manufactured using
Rice and Rosa rugosa Thunb.
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Abstract In order to prepare rice vinegar, fakju fermentation was performed, using two different compositions; cooked
rice supplemented with Rosa rugosa Thunb. (CR-R) and uncooked rice supplemented with Rosa rugosa Thunb. (UR-R).
After ethanol fermentation, ethanol contents of takju were adjusted to 6.0%, and then acetic acid fermentation was carried
out using Acetobacter aceti at 30°C with 200 rpm for 9 days. Supplementations of 1% acetic acid to fakju prior to acetic
acid fermentation were a critical step in achieving a successful fermentation; final organic acid contents increased in a dose
dependent manner. A higher content of organic acids, 1.6-6.9%, was found in UR-R vinegar. The level of free amino acid
and GABA in UR-R vinegar was higher than that of CR-R vinegar, with glutamic acid and arginine, as the major amino
acids. This finding demonstrates that heating process of rice prior to ethanol fermentation affects the quality of vinegar

significantly.

Keywords: acetic acid fermentation, cooked rice, Rosa rugosa Thunb., uncooked rice, vinegar

M B

P

o]

o
R ELERS
o] AEE = FUH1,2). .Ji_(nce vinegarye= 22 ‘ﬂ‘}il
S0l 2NFE A0 A2 VE Qo= PN
acetate, diacetyl, amylacetate, ethyl caproate,
isoamyl acetate, ethyl lactate, 2,3butane-di-ol 5]
ERdTi(]). Aze] Azgyoze o] SEgh
3] acetic acid LEYF AAg= A5}, 84 nAES FF
5}o] ethanol WES 9% ARE wFole] ome hekw
MRS 2§ 2hte HEcke 27 EE ko] Brk2)3).

FEAA did o2 ARREE AS AA EEAT= FA

Walo] opd g RBukslste] o] W ARESTh4). ‘351}
LR F&E E07] Yt FEANEFS 593, HEeE
ZAsla Fetas, A a s, pectinase 59 TFAREF 2 %

=9 5ol LA AUrkE).

1:1_[)«

JE° 2 propyl
isoamyl alcohol,
EXANOoZ 1}
Yajole e

o
f
i

] U

*Corresponding author: Ki-Hyo Jang, Department of Food and
Nutrition, Kangwon National University, Samcheok, Gangwon 245-
907, Korea

Tel: 82-33-540-3312

Fax: 82-33-540-3319

E-mail: kihyojang@kangwon.ac.kr

Received October 7, 2011; revised January 28, 2012;

accepted January 31, 2012

202

RHEAS Fe7tlA A=
Arlste] YgddEo g, 5790 F2 Gt FEEY dilsks
I A8 HA Ase G50 Ake,7). MFs= Hold F &
A& YeERAIEE o]& 2]Fo) A&t /\}Eﬂl“ -9 A g o]tk
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' F3H(Rosa rugosa Thunb.)=
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Table 1. Changes in ethanol concentration (%, v/v) during fermentation at 30°C for 9 days

Cooked rice-Rosa rugosa Thunb. vinegar

Uncooked rice-Rosa rugosa Thunb. vinegar

Days
Control 0.5%" 1% Control 0.5% 1%
0 6.0+£0.0 6.0+£0.0 6.0+£0.0 6.0+£0.0 6.0+£0.0 6.0+0.0
2 1.6£2.0 1.5£2.0 1.7£2.0 2442.1 23+1.9 2.2+1.8
4 0.6+£0.8 0.9£1.2 0.7+£0.9 0.7£1.0 0.7+1.0 0.7+1.0
6 0.1£0.1 0.1£0.1 0.1£0.1 0.2+0.2 0.5+0.8 ND
9 ND ND ND ND ND ND

0.5%, Control supplemented with 0.5% acetic acid; 1%, Control supplemented with 1% acetic acid.

Table 2. Changes in pH during fermentation at 30°C for 9 days

Cooked rice-Rosa rugosa Thunb. vinegar

Uncooked rice-Rosa rugosa Thunb. vinegar

Days
Control 0.5%" 1% Control 0.5% 1%
2 4.0+0.7 3.7£0.2 3.6+0.1 4.1+0.5 3.7+0.1 3.6+0.0
4 43+1.1 3.6£0.4 3.5+£0.2 4.6£1.6 3.6£0.3 3.54+0.1
6 4.3£1.1 3.9+0.8 3.4+0.1 4.6+1.3 3.7+0.4 3.54+0.1
9 5.6£1.7 3.3+0.1 3.1+04 5.0£2.0 4.1£0.9 3.3+0.1

0.5%, Control supplemented with 0.5% acetic acid; 1%, Control supplemented with 1% acetic acid.
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Table 3. Changes in organic acid (mg%) content during fermentation at 30°C for 9 days

Cooked rice-Rosa rugosa Thunb. vinegar

Uncooked rice-Rosa rugosa Thunb. vinegar

Days
Control 0.5%" 1% Control 0.5% 1%

Malic acid

Day 2 4 6 6 15 6 7

Day 4 4 7 7 15 8 8

Day 6 4 5 8 24 10 10

Day 9 ND ND 90 100 11 100
Lactic acid

Day 2 286 306 308 499 587 554

Day 4 254 414 397 429 684 690

Day 6 168 400 445 487 794 826

Day 9 67 864 3514 1307 2500 4132
Formic acid

Day 2 ND ND ND 5 7 8

Day 4 ND ND ND 8 8 13

Day 6 ND ND 8 4 11 17

Day 9 56 19 126 40 20 11
Acetic acid

Day 2 169 426 600 143 378 562

Day 4 215 608 845 361 593 783

Day 6 184 598 1064 411 638 942

Day 9 197 495 1032 185 1032 2639

Total

Day 2 459 737 914 662 977 1130

Day 4 473 1029 1249 813 1292 1494

Day 6 355 1002 1526 926 1452 1795

Day 9 320 1378 4763 1631 3563 6882

0.5%, Control supplemented with 0.5% acetic acid; 1%, Control supplemented with 1% acetic acid.

Table 4. Color of vinegar after fermentation at 30°C for 9 days

Cooked rice-Rosa rugosa Thunb. vinegar

Uncooked rice-Rosa rugosa Thunb. vinegar

Absorbances
Control 0.5%" 1% Control 0.5% 1%
Ao 64.6 61.3 45.1 81.0 82.3 1134
Ay 9.48 13.5 4.1 6.5 3.0 14.9
Ay 3.0 2.8 12 1.8 0.4 2.8
Aso 11.1 3.5 0.7 31.7 1.2 22
Color intensity 12.5 163 54 8.3 34 17.7
Shade 32 5.0 2.8 3.6 2.5 7.4

Y0.5%, Control supplemented with 0.5% acetic acid; 1%, Control supplemented with 1% acetic acid.
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Table 5. Free amino acids (mg/100 g of vinegar) of vinegar after fermentation at 30°C for 9 days

Cooked rice-Rosa rugosa Thunb. vinegar

Uncooked rice-Rosa rugosa Thunb. vinegar

Absorbances
Control 0.5%" 1% Control 0.5% 1%

Isoleucine 5.4 43 50.5 22.7 82.0 62.8
Leucine 7.4 6.6 120 50.7 108.7 127.5
Lysine 5.8 30.9 104.5 93.5 81.7 116.8
Methionine 1.6 2.6 354 8.6 26.3 482
Cystine 0.0 04 3.5 20.2 17.5 21.8
Phenylalanine 3.7 17.1 95.3 67.8 89.0 106.0
Tyrosine 34 34 90.6 13.4 20.9 124.1
Threonine 2.9 4.8 51.7 4.8 23.7 64.4
Valine 7.8 6.9 54.5 40.8 34.5 51.5
Arginine 2.3 0.3 192.5 0.9 1.6 210.2
Histidine 1.9 0.1 38.1 0.6 493 57.2
Alaline 22.0 12.4 42.1 86.9 102.2 85.1
Aspartic acid 3.7 7.0 454 30.5 447 55.5
Glutamic acid 26.7 394 208.0 39.8 97.5 185.5
Glycine 6.2 5.5 459 55.1 63.3 49.8
Proline 2.0 1.8 48.4 0.2 72.8 81.0
Serine 4.0 4.6 68.0 1.6 5.8 78.9
GABA? 1.20 1.9 14.6 21.6 46.2 43.2

Total 108.0 150.0 1309.0 559.7 967.7 1569.5

0.5%, Control supplemented with 0.5% acetic acid; 1%, Control supplemented with 1% acetic acid.

YGABA, y-amino-n-butyric acid
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