KOREAN J. FOOD SCI. TECHNOL. Vol.

XY gelst

38, No. 4, pp. 526~533 (2006)

KOREAN JOURNAL OF

RN YOI

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

gm odZol XMEE FE Hlw

A8 - WA - A - AFE - W™
FHEATY

Comparison of Quality of Peeled Lotus Roots Stored in
Various Immersion Liquids during Storage
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Abstract This study was carried out to investigate the efficacy of strong acidic electrolyzed acid water (SAEW; Strong
acidic electrolyzed water, pH 2.76, ORP 1,128 mV, HCIO 105.0 ppm) and low alkaline electrolyzed water (LAEW; Low
alkaline electrolyzed water, pH 8.56, ORP 660 mV, HCIO 73.8 ppm) as storing liquid for peeled lotus root. During storage
at 5°C, it was showed that SAEW and LAEW inhibit growth of microorganisms until at least 5 days of storage. Total
phenolic contents, polyphenol oxidase (PPO) activity, and color differences value (AE) of peeled lotus roots stored in
SAEW and LAEW were lower than that of one stored in TW (tap water). The hardness decrement of lotus roots stored
in SAEW and LAEW were lower than that of lotus root stored in TW too. Contents of moisture, crude protein, crude
fat, crude ash, crude fiber, and total sugars were gradually decreased during storage. Whereas vitamin C content of lotus
root stored in 0.6% acetic acid was most rapidly decreased to 25% as compared with one of initial days of storage, that
of lotus roots stored in SAEW and LAEW was not decreased significantly as compared with one stored in TW. Sensory
characteristic during storage was preferable on lotus root stored in SAEW to the other treatments.
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Table 1. pH, ORP, and HCIO contents of immersion liquids for
storing of peeled lotus roots used in this study

Treatment water pH ORP (mV) HCIO (ppm)
™W? 6.76" 793 -
0.6% HOAC” 2.76 514 -
SAEW" 2.58 1,128 105.0
LAEW? 8.56 660 73.8

DAl results are presented as mean of triplicate.
JTap water.

DAcetic acid.

YStrong acidic electrolyzed water.

“Low alkaline electrolyzed water.
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Fig. 1. Depletion ratio of lotus roots by peeling method. A: pecled
by hand with fruit knife, B: peeled by hand with a technical tools, C:
peeled by friction-type peeler, D: peeled by rotational brush-type
peeler.
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7 ATo] 49X10' CFU/g, LAEW 2] uh] o] 32X 10"
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Table 3. Changes in color value of lotus roots peeled by various
method after peeling

Pecling Color Elapsed time after peeling (hr)

method”  value 0 0.5 1 3

L 7543 7406 7208 70.54

A a -0.53 -0.19 1.46 1.42
b 1472 1577 1633 1696

AE ; 176 422 572

L 8688  85.14 8497 7567

5 a 030 1.80 1.51 027
b 1502 1608 1668 1432

AE - 2.93 3.11 11.23

L 7066 6319 6118 5546

. a 1.63 3.14 328 5.64
b 2086 1988  19.09  17.84

AE - 7.68 978  16.01

L 7732 7522 292 7143

5 a 0.55 024 1.53 144
b 1523 2100 2145 2133

AE - 6.15 7.90 8.71

DA-D: Refer to Fig. 1.
DAl results are presented as mean of triplicate.

35X10' CFU/g 37455 29 mAE A{YA ST 7P
Aok ARG AA ] 2 A% 57 101
CFU/g 58 $A852 A7 304711 TW A gy 29
Hla) H4 1 log cycle o] WE #4F YeERUTHFig. 2).
A AYFF BE HFA 100 CFUg ©l3ts YER
Rom, 0.6% HOAC A dt9 AZ& AA7[7F Aduke] 2
10' CFU/g ©)3t8 YehRUZ A7188F AA) vy d2& &
a5t BAF Z1 S W] SAEW A ¥l3 23 LAEW
27 vy Aol zkzk AR 1029 3.6X10° CFU/g 2 5.0X10°
CFU/ge 2, A7 30de] 3.8X10° CFU/g ¥ 3.5X10° CFU/ge.2
5715l thFig. 3). &5 3 F8olFE AR 10U7HA SAEW
A uty] I 45X10° CFU/gS, LAEW A g AL

Table 2. Changes in moisture content, pH, and degree of browning of lotus roots peeled by various method after peeling

Elapsed time after peeling (hr)

Quality characteristics ~ Peeling method®
0 0.5 1 3

A 85.7+0.7Y 84.7+0.4 77210.0 76.6+£0.3
Moisture (%) B 87.210.1 83.3+02 794102 774+£1.9
C 89.2+0.1 88.4+0.2 87.310.1 87.3+0.1
D 863+1.0 1.6+20 76.910.0 756+04

A 6.85 6.65 6.63 6.60

o B 6.85 6.75 6.65 6.61

C 6.50 6.51 6.51 6.00

D 6.50 6.45 - 6.40 6.40
A 0.03 +0.00 0.03+£0.00 0.04 +=0.00 0.08 £0.01
Degree of B 0.03£0.00 0.04£0.00 0.04+0.00 0.07£0.00
browning C 0.02£0.00 0.03+0.00 0.04+0.00 0.04 +0.00
D 0.04 £0.00 0.04£0.00 0.05+0.00 0.09£0.00

DAIl results are presented as mean= SD or mean of triplicate.
DA-D: Refer to Fig. 1.
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Fig. 2. Changes in total viable cell counts of peeled lotus roots
stored in various immersion liquids during storage at 5°C.
Legends as in Table 1.
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Fig. 3. Changes in coliform counts of pecled lotus roots stored in
various immersion liquids during storage at 5°C. Legends as in
Table 1.
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Fig. 4. Changes in yeast and mold counts of peeled lotus roots
stored in various immersion liquids during storage at 5°C.
Legends as in Table 1.
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Total phenolic contents (mg%)
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Fig. 5. Changes in PPO activity of peeled lotus roots stored in

various immersion liquids during storage at 5°C. Legends as in
Table 1.
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Fig. 6. Changes in total phenolic contents of peeled lotus roots
stored in various immersion liquids during storage at 5°C.
Legends as in Table 1.
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Table 4. Changes in color value of peeled lotus roots stored in various immersion liquids during storage at 5°C

Storage time (days

Treatments”?  Color value 28 (days)
0 5 10 15 20 25 30
L 72.94? 74.83 75.46 76.03 75.70 75.40 74.87
W a -0.35 -0.23 -0.20 -0.18 -0.13 0.58 0.60
b 12.04 12.06 12.62 11.89 13.52 14.86 15.34
AE - 1.89 2.59 3.10 3.14 3.86 3.94
L 76.57 76.62 7775 78.78 76.04 75.35 74.00
a -0.68 -0.52 -1.45 -0.82 0.76 1.84 2.36

6% H!

0.6% HOAC b 10.29 12.81 15.34 15.70 1741 17.77 17.39
AE - 2.53 524 5.85 728 7.99 8.14
L 74.40 74.56 75.75 75.63 77.04 75.64 76.07
SAEW a -0.83 -0.99 -0.89 0.00 -0.10 0.10 -0.46
b 11.97 11.55 11.11 10.89 12.69 14.61 1431
AE - 0.48 1.60 1.84 2.83 3.06 2.90
L 72.67 72.31 73.43 73.10 6921 70.01 71.05
a -0.22 -0.23 -0.67 0.00 0.86 0.98 1.11
LAEW b 12.01 12.74 12.80 14.13 14.79 15.17 15.67
AE - 0.81 1.18 2.17 4.57 4.30 422

URefer to Table 1.
2All results are presented as mean of triplicate.
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2319tk 0.6% HOAC A 1] 32L& acetic acid®] 2712 4

22 pH 469, FANL pH 4.11 o]} A37|7be] Ao w}
a} A7 304 Z+2t pH 4337 pH 4.17& Yello] A< pH

wro] thh 7+AsMTh SAEW AR gky) Ae ;qﬂﬂﬂ A8t
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Table 5. Changes in pH of peeled lotus roots stored in various
immersion liquids during storage at 5°C ‘

Storage Treatments"
time (days)” TWwW  06%HOAC SAEW LAEW

0 6.51? 4.69 6.47 6.61

5 634 448 629 6.55

10 6.32 4.48 625 6.60

Lo 15 638 433 623 660

20 622 427 623 6.60

25 6.29 431 6.28 6.53

30 6.32 433 6.31 6.62

6.67 411 4.59 6.70

5 6.51 4.14 4.68 6.64

) 10 6.44 421 4.66 6.40

Immersion 5 6.31 424 4.69 627
liquid

20 621 4.16 5.10 629

25 624 4.18 5.10 6.10

30 6.36 417 5.15 6.11

YRefer to Table 1.
DAll results are presented as mean of triplicate.
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Table 6. Changes in hardness of peeled lotus roots stored in various immersion liquids during storage at 5°C (units: g/cm?)
Storage time (days
Treatments” g (days)
0 5 10 15 20 25 30
™ 3,978.9Y 3,768.6 3,3774 3,680.2 3,716.6 3,363.4 3,365.0
Tnmer part 0.6% HOAC 3,654.6 3,707.7 3,717.9 3,786.1 3,805.0 3,558.1 3,585.4
p SAEW 3,391.7 3,3273 3,558.2 3,418.0 3,703.7 3,578.8 32340
LAEW 3,710.3 3,670.7 3,178.5 3,139.3 3,418.0 3,128.8 3,208.3
™ 5,699.4 5,704.9 4,113.9 3,915.1 4,550.1 3,585.7 3,326.4
Outer part 0.6% HOAC 4,562.2 5,151.1 42115 4,189.5 3,759.9 3,865.1 3,836.7
P SAEW 4,929.0 4329.5 4016.7 39186 34972 33737 3,566.1
LAEW 4511.7 5,0324 4,030.2 4,014.0 3,435.8 4,197.8 3,951.9

URefer to Table 1.
DAl results are presented as mean of triplicate.

Table 7. Changes in proximate composition of peeled lotus roots stored in various immersion liquids during storage at 5°C

. . Storage time (days)
Proximate composition Treatments”
0 10 20 30
T™W 81.59 82.8 833 837
0.6% HOAC 76.8 83.0 83.1 802
M 0,
Moisture (%) SAEW 80.9 81.8 822 20.9
LAEW 787 80.5 80.6 80.1
™W 243 243 161 174
0.6% HOAC 251 238 1.08 1.03
M 0,
Crude protein (%) SAEW 2.46 224 1.70 150
LAEW 247 2.08 1.84 211
™ 0.09 0.07 0.06 0.03
0.6% HOAC 0.11 0.07 0.05 0.04
0,
Crude fat (%) SAEW 0.09 0.05 0.04 0.05
LAEW 0.09 0.06 0.05 0.04
WY 1.08 1.07 1.02 1.03
0.6% HOAC 112 0.50 043 042
0
Crude ash (%) SAEW 1.05 0.95 1.00 0.98
LAEW 1.00 1.00 1.06 0.96
™ 0.75 0.77 050 0.63
0.6% HOAC 0.83 0.68 0.63 0.64
0,
Crude fiber (%) SAEW 0.67 0.55 0.51 0.56
LAEW 0.83 0.70 0.62 0.67
™ 16.7 103 102 10.4
0.6% HOAC 14.7 125 122 118
0,
Total sugar (%) SAEW 166 137 13.0 96
LAEW 15.4 15.2 142 12.7
™ 0.4 0.4 0.4 0.4
0.6% HOAC 03 04 03 03
3 0,
Reducing sugar (%) SAEW 03 03 0.3 03
LAEW 0.4 0.4 0.4 0.4
™ 346 B34 2.7 27.0
0.6% HOAC 35.8 18.4 18.9 9.1
H 0
Vitamin C (mg?) SAEW 332 34,0 28.4 26.4
LAEW 377 336 316 239

URefer to Table 1.
DAl results are presented as mean of triplicate.
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Table 8. Sensory evaluation of peeled lotus roots stored in various immersion liquids during storage at 5°C

Storage time (days
Sensory Treatments” g (days)
characteristics 0 5 10 15 20 25 30
™W 3,04 B3 2 374 324 3.34 2 0¢ 3.04
*0.6% HOAC 3.55¢ 6.5 5.348 2.65¢ 2.°¢ ab3 DBC 2.5¢
Off-flavor BC b AB BC A ag A C
SAEW 3.0 a4 5 55 32 32 5.7 25
LAEW 400 a3 g 3.84 4.0* 4.0" b4 DA 374
™ 5.3° *5.74 *4.0° *4.0° °4.0*° *4.0° ®4.5"%
A 0.6% HOAC 6.7* ay 7BC 5 ()48 a5 0BC ®3.3¢ aby (BC be3 QBC
ppearance SAEW 6.8* 2724 5 5AB %6, 1AB 25 gA a5 gAB 96,548
LAEW 6.8 b4 5ABC 16,0AB abg 1BCD 5) 5P b3 7D ¢3 9P
T™W 4,848 6.3* 4.08 ®3.08 3 g8 3,78 b4 58
Col 0.6% HOAC 6.7 4.7%¢ 50 2bg (4B b3 ¢ b3 38C 3.0¢
oot SAEW 6.0°® 7.4 5,58 24,778 a4 7 a5 5AB 46,748
LAEW 6.74 4,828 5.348 abgq PBCD ©2.3P b3,0¢P be3 gBCD
™ 6.34 abg gA 5.8 5.0M 3.58 35,74 a5 9AB
0.6% HOAC 6.8 b5 3AB 5,348 3.0¢ 3.88¢ b3.34 ) 8¢
Hardness AB AB AB B B aby 7B ac ~B
SAEW 6.5 7.8 62 55 55 4.7 5.7
LAEW 6.0* g, OAB 6.0* 5.84 5.8 abg 54 35,08
™ b4 gAB 574 4A8C by 5¢ 3.38¢ 4,748 aby 7AB
Overall 0.6% HOAC +7 oA 538 428D ab3 BC 3.0PE 3200 9.7E
acceptance SAEW 6,34 574 5.54 *4 54 454 474 5,74
LAEW abg.2A 5.0%B 4.748¢ 3 OBC 3.00 3.98¢ b3 8BC

DRefer to Table 1.

Means with the same superscripts in a row (A-D) are not significantly different from each other at a =0.05 as determined by Duncan's multiple

range test.

Means with the same superscripts in a column (a-d) are not significantly different from each other at a =0.05 as determined by Duncan's multiple

range test.
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