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Processing of Radish Juice by Mixed Culture with Lactic Acid Bacteria

Jung-Hee Kim and Jong-ll Kim
Department of Food and Microbial Technology, Seoul Women's University

Abstract

The starters, 0.3% of Leuconostoc mesenteroides, Lactobacillus brevis and Lactobacillus fermentum, were added in
radish juice to process the radish juice by single and mixed cultures. The radish juice was fermented for 7 days at
25%C, 20 days at 157C, and 36 days at 5°C. When fermented at 25°C, the number of lactic acid bacteria in the juice
made with mixed culture was higher than that of the single culture. But, juice fermented at low temperatures (15~
5%), the addition of starters was not effective, although there were some differences by inoculation strains. Although
there was a little differences by inoculation strains, the content of nonvolatile organic acid and L-ascorbic acid were
found more in the juice inoculated with lactic acid bacteria than the juice not inoculated. When the single and mixed
cultures at the optimal maturity were tested, the significant difference was found at 5% level except the yeasty and
moldy smell and the unripe taste. According to the preference test, the mixed-cultured radish juice incubated at 25T
with Lactobacillus brevis and Leuconostoc mesenteroides were evaluated superior to commercial Dongchimi. As a
result, taste and quality of radish juice was improved by addition of starters.
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Table 1. The population of lactic acid bacteria and
coliform bacteria in radish juice during
single and mixed fermentation with lactic
acid bacteria at 25C

(unit : cfu/m)

Fermentation Starter

time@day) 1” 0 m n v’ W

Lactic acid bacteria

0 5.6x10° 1.9x10° 8.7x10° 1.7x10° 1.2x10° 4.3x10°

6.0x10° 4.6x10’ 3.6x10' 3.2x10" 2.9x10° 7.2x10°
3.5x10° 3.5x10° 2.1x10° 2.4x10° 4.8x10° 2.7x10°
1.7x10° 4.8x10° 5.1x10° 4.8x10° 6.4x10° 4.9x10°
5.3x10° 5.5x10° 5.0x10° 4.5x10° 6.0x10° 2.3x10*
6.4x10* 5.3x10° 4.3x10° 4.1x10" 6.3x10° 4.9x10"
7 6.1x10" 4.3x10" 5.0x10” 5.0x10" 6.9x10” 3.9x10'

Coliform bacteria
0 4.7x10° 5.0x10° 4.8x10° 4.1x10° 1.5x10° 4.8x10°

[V NS

1 22x10' nd nd 21x10° nd nd
2 23x10° nd nd nd nd nd
3 nd” nd nd nd nd nd
4 nd nd nd nd nd nd
5 nd nd nd nd nd nd
7 nd nd nd nd nd nd

:’ Control(without starter. C).
' J-9( Leuconostoc mesenteroides, M).
¥ J-12(Lactobacillus brevis. B).
? ., J-T(Lactobacillus fermentum. F).
J 9+.J-7(Leuconostoc mesenteroides+Lactobacillus brevis,

. MB).

o J~9+J*12(Leuconostoc mesenteroides +Lactobacillus fermentum.
_ MF).

? Not detected.

A4F (1999)

Table 2. The population of lactic acid bacteria and
coliform bacteria in radish juice during
single and mixed fermentation with lactic
acid bacteria at 15C

(unit : cf/m)

Fermentation Starter”
time(day) I T n v v Vi
Lactic acid bacteria
0 5.6x10° 1.9x10° 8.7x10° 1.7x10° 1.2x10° 4.3x10°
3 2.2x10" 3.4x10° 4.7x10° 5.4x10° 5.8x10° 4.2x10°
6 2.1x10° 2.7x10 9.0x10° 3.2x10° 2.0x10 3.0x10’
9 5.0x10° 2.3x10" 1.2x10" 9.4x10° 3.2x10" 2.9x10'
12 1.8x10 6.0x10" 4.1x10" 4.9x10 4.3x10’ 6.1x10’
15 2.5x10° 1.7x10% 2.3x10° 2.1x10’ 2.4x10* 1.2x10*
20 3.0x10° 3.0x10° 2.6x10° 1.3x10" 2.9x10" 2.0x10°

Coliform bacteria
0 4.7x10° 5.0x10° 4.8x10° 4.1x10° 1.5x10° 4.8x10°

3 42x10' 3.8x10' nd 43x10' nd 3.7x10°
6 nd® nd nd nd nd nd

9 nd nd nd nd nd nd
12 nd nd nd nd nd nd
15 nd nd nd nd nd nd
20 nd nd nd nd nd nd

'l' Refer to footnote in Table 1.
' Not detected.

Table 3. The population of lactic acid bacteria and
coliform bacteria in radish juice during
single and mixed fermentation with lactic
acid bacteria at 5T

cfu/mf)

(unit :

Fermentation Starter”
time(day) 1 1} n 1\’ ' Vi

Lactic acid bacteria

0 5.6x10° 1.9x10° 8.7x10° 1.7x10° 1.2x10° 4.3x10°
5 1.2x10° 2.8x10° 1.2x10° 4.3x10° 1.7x10° 2.4x10°
10 1.4x10° 4.3x10° 1.1x10" 1.3x10° 4.0x10” 4.1x10'
15 32x10° 1.9x107 2.2x10 1.2x10” 2.4x10" 2.2x10'
22 4.3x10° 2.5x10" 2.3x10" 1.8x10" 2.8x10’ 2.1x10
29 3.5x10° 2.6x107 2.1x10" 2.0x10" 2.7x10" 2.0x10’
36 3.7x10° 3.3x107 2.4x107 2.9x10" 3.2x10" 3.1x10'

Coliform bacteria
0 4.7x10° 5.0x10" 4.8x10° 4.1x10° 1.5x10° 4.8x10°
5 4.5x10' 3.4x10' 3.1x10' 3.7x10" 6.5x10° 2.9x10'

10 nd” nd nd nd nd nd
15 nd nd nd nd nd nd
22 nd nd nd nd nd nd
29 nd nd nd nd nd nd
36 nd nd nd nd nd nd

" Refer to footnote in Table 1.
' Not. detected.
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Table 4. Changes in pH of radish juice during single
and mixed fermentation with lactic acid
bacteria at various temperatures

Temp. Time Starter”
(C) day) 1 I i} Y v VI
0 617 616 615 617 615 617

1 612 476 431 607 463 506
2 449 399 375 441 381 39
25 3 407 391 368 406 361 393
4 398 38 355 38 362 388
5 381 384 352 373 360 378
7 358 354 353 364 354 364
0 617 616 615 617 615 617
3 615 579 594 617 574 594
6 610 552 574 614 562 549
15 9 602 531 560 595 557 523
12 464 501 475 493 498 510
15 426 471 394 467 389 457
20 395 411 366 433 364 431

617 616 615 617 615 617

5 614 610 614 613 607 614

10 613 610 611 612 601 612

5 15 606 602 607 601 59 611
22 603 595 597 58 590 598

29 593 574 593 576 581 581

36 584 574 587 567 578 578

" Refer to footnote in Table 1.
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Table 5. Changes in total acidity of radish juice
during single and mixed fermentation with
lactic acid bacteria at various temperatures

(unit : %)

Temp. Time Starter”
(C) (day) 1 i il )\ ) VI
0 010 010 o011 011 010 o011

1 011 034 052 011 042 019

2 038 (70 08 050 08 068

25 3 052 075 091 056 104 072
4 071 077 106 081 104 077

5 08 082 109 08 106 085

7 14 109 108 100 108 102

0 010 010 o011 o011 010 o011

3 011 012 012 011 012 011

6 012 014 013 012 014 016

15 9 01 017 015 012 015 018
12 027 020 022 022 021 019

15 045 023 058 024 060 027

20 059 047 091 037 09 041

010 010 01t o011 010 oI

5 011 o011 o011 o011 011 o1

1 012 011 012 012 011 OI

5 15 011 012 011 011 o011 011
2 012 012 o012 012 o012 012

29 012 014 012 013 012 013

36 013 015 013 016 013 04

! Refer to footnote in Table 1.
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Table 6. Changes in citric acid content of radish juice
during single and mixed fermentation with
lactic acid bacteria at various temperatures

(unit : mg%)

Temp. Time Starter”
(C) (day) 1 )1 m \Y ) VI
0 715 715 715 715 715 715

1 418 8.1 89 417 716 773

2 671 944 983 717 731 662

25 3 525 900 1050 783 725 639
4 642 914 833 83 686 600

5 661 8.8 8.8 8.1 732 586

7 678 877 815 758 725 596

0 715 715 715 715 NS5 715

3 412 570 444 430 424 417

6 422 431 341 699 705 675

15 9 435 451 473 436 324 714
12 420 456 415 640 654 642

15 428 271 695 380 676 745

20 510 429 907 254 667 850

0 715 715 715 715 715 715

5 415 408 409 398 413 418
10 425 368 395 387 375 403
5 15 431 345 384 367 355 381
22 447 347 369 416 230 365
29 404 350 310 354 306 687
36 410 381 345 449 430 713

¥ Refer to footnote in Table 1.

T84 A6H A4z (1999)

Table 7. Changes in succinic acid content of radish
juice during single and mixed fermentation
with lactic acid bacteria at various temperatures

(unit : mg%)
Temp. Time Starter”
(C) (day) I il juij V v VI
0 3380 3380 3380 3380 3380 3380
1 3335 2788 67 3335 1326 3361
2 281 994 T4 2372 932 926
25 3 1260 986 117 2359 944 9238
4 962 1062 76 952 92 %6
5 965 999 114 994 936 914
7 987 1071 123 1012 916 946
0 3380 3380 3380 3380 3380 3380
3 3673 3387 2983 3933 3035 3256
6 3686 3426 836 4362 1826 349.1
15 9 3868 3472 72 3855 792 3165
12 3035 3243 275 1296 382 2931
15 2567 2749 227 4492 449 3009
20 437 2541 235 4544 358 2385
0 3380 3380 3380 3380 3380 3380
5 3777 3712 3608 3673 3816 3702
10 3825 2813 3581 3125 2524 3726
S 15 3913 2877 3124 3024 2892 3847
2 4284 3517 3074 3634 2424 3647
29 4363 3647 2443 3725 2892 4843
36 4213 3123 2385 2756 2456 3245

Y Refer to footnote in Table 1.
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Table 8. Changes in lactic acid content of radish juice
during single and mixed fermentation with
lactic acid bacteria at various temperatures

(unit : mg%)

Temp. Time Starter”’
(C) (day) 1 il m I\ \i Vi
0 nd nd nd nd nd nd

1 nd 352.1 6150 303 5205 2075
2 4779 7852 9131 5773 8913 7251
25 3 5758 8144 9877 5682 10141 7793
4 8800 8533 10544 8860 10235 9185
5 9152 8977 11878 9054 11259 9178
7 11346 1014.6 1189.0 1087.1 11456 11232
0 nd nd nd nd nd nd
3 nd 84 nd nd 155 12.1
6 nd 537 810 nd 945 570
15 9 102 382 1163 594 1665 1845
12 3154 3132 3275 2751 3168 2394
15 4832 3420 6250 3280 6910 3393
20 6214 4973 9664 4153 9702 4537

nd nd nd nd nd nd

5 nd nd nd nd nd nd

10 nd nd nd nd nd nd

5 15 nd nd nd nd 13.1 nd
2 nd 102 124 253 139 94
29 125 304 157 307 267 117
36 257 516 216 502 553 459

" Refer to footnote in Table 1. 2) Not detected.
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Table 9. Changes in ascorbic acid content of radish
Jjuice during single and mixed fermentation
with lactic acid bacteria at various temperatures

(unit : mg%)
Temp. Time Starter”!
(C) (day) | I I I\ ) Vi
0 2033 2033 2033 2033 2033 2033
1 1508 1536 1511 1578 1344 1266
2 1291 1238 1508 1420 1265 13.14
25 3 128 1273 1474 1301 1255 12.60
4 1135 1331 1421 1309 1339 1278
5 1268 1231 1429 1292 1212 1381
7 1157 1295 1433 1290 1385 13.04
0 2033 2033 2033 2033 2033 2033
3 1940 1642 1640 1716 1543 15.88
6 1610 1462 1558 1646 1373 1556
15 9 1405 1373 1505 1583 1214 1530
12 1553 1280 1412 1529 1748 1433
15 1376 1570 1280 1332 1241 12.54
20 1307 1228 1230 1241 11.02 1081
0 2033 2033 2033 2033 2033 2033
5 1728 2018 1993 2030 1697 1874
10 1657 1818 1610 1886 1637 17.82
5 15 1464 1690 1464 1826 1513 1621
22 1458 1505 1554 17.03 1478 14.05
29 1450 1376 1452 1424 1379 1397
36 1249 11.70 1241 1195 1177 11.88

" Refer to footnote in Table 1.
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Table 10. Mean sensory scores” of the optirwmm maturity
of radish juice fermented by single and
mixed culture of lactic acid bacteria at 25C

Attributable terms Starter”

expressed I | T VR VAR
Aroma

Acidic 59° 48 58 33° 87 12°
Fresh vegetable 40* 42° 35 51° 305 44°
Sweet 25 64" 25° 43° 30 s51*

Yeasty and moldy 21 25 13 27 12 14
Taste

Acidic 44 54" 110 35° 14 AT
Radish 32 30 29 34 30 32
Sweet 24° 65 28 45 2060 52*

Fresh vegetable 15 13 10° 45 17 18
Preference
Total acceptability 3.8° 2.5° 52° 30° 54 LI

Sensory evaluation was performed by a panel composed of
10 trained members using Discriminative test(7){1-2:
none at all. 2-3:very mild, 4-5:mild distinct. 6-7:
distinct-storong, 8-9 : strong),

" Commericial dongchimi.

" Refer to footnote in Table 1.

. Mean scores within raw followed by the same letter
are not significantly different at the 5% level using
Duncan’s multiful range test.
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