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ABSTRACT: Objective To analyze the effects of near freezing point temperature (0°C) on color and odor of
fresh-cut lotus root in vacuum packing during storage. Methods The fresh-cut lotus root in vacuum packaging was
stored at 0, 4 and 8°C, respectively, and its browning degree, chroma, polyphenol oxidase activity, total phenol

content and odor substances and others were measured at 0, 2, 4, 6 and 8 d. Results During storage, the browning
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degree, color difference, polyphenol oxidase activity, peroxidase activity and total phenol content of fresh-cut lotus

root were positively correlated with storage temperature. At the same storage time, the browning degree, color

difference value, polyphenol oxidase activity, peroxidase activity and total phenol content of fresh-cut lotus root

stored at 0°C were the smallest. There were 68 kinds of volatile substances in fresh-cut lotus root, mainly alcohols,

alkenes, efc.. As the storage time and temperature increased, the alcohol compounds content increased. Conclusion

The near freezing point temperature can effectively delay the browning of fresh-cut lotus root, maintain the color,

inhibit enzyme activity, reduce the production of odor substances, and can maintain the quality of fresh-cut lotus root.
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Fig.1 Browning degree of fresh-cut lotus root during storage
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Table 1 Color of fresh-cut lotus root during storage

i a]/d o 5 4 . 0
IR BE/°C
0 55.20+0.50° 61.40+0.29* 51.66+1.93¢ 43.09+0.45¢ 40.38+0.55¢
L 4 55.20+0.50° 56.55+0.61* 47.29+0.30° 40.15+1.03¢ 36.69+0.67¢
8 55.20+0.50° 55.48+0.80" 45.55+1.30° 36.2241.96° 33.94+0.96¢
0 0.63+0.80° 0.33+0.15° 1.95+1.41° 0.24+0.15° 0.97+0.59%
a’ 4 0.63+0.08" 0.11+0.14¢ 0.86+0.31° 0.54+0.19% 2.93+0.57°
8 0.63+0.08" —0.14+0.10° 0.51+0.27° 0.34+0.19° 1.49+0.45°
0 5.12+0.92a" 5.60+0.86™ 6.89+1.73° 4.36+0.31° 3.76+0.48°
b 4 5.1240.92° 3.7240.43b° 5.27+0.48° 2.05+1.81¢ 10.4342.02°
8 5.12+0.91% 5.31+0.88% 3.15+0.33° 3.60+0.97° 6.88+1.84"
0 0 6.27+0.56° 3.98+2.01¢ 12.19+0.75° 14.94+0.97°
AE 4 0 6.14+0.48¢ 7.9440.61¢ 15.38+1.34° 19.46+1.34°
8 0 6.15+0.49¢ 9.67+1.36° 20.06+1.01° 21.37+0.59*

TE: ARNE S FoR 5478 [R5 BA 251 22 5 (P<0.05).
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Fig.2 PPO activity of fresh-cut lotus root during storage

2.4 BEY)3EFE POD SEMAVIS K

HgEd POD e 5H A H0, K4 N, H,0, Bt
O, FALB Y UL iR, iF—22 R ETE R EAE ) i T3
RERAEAER, Rk, SEDIEREA) POD i M52 i HAR AR N
P P 3 W, B IR R B s, £ ISR POD 1 14 2
WK TR R, SIS POD YRR, L 8 d
A, MEVKIRAL . 4°C4L | 8°CHLMY POD Ik AL 64.8% .
79.7%. 172.2%. POD Z5mWZYmiigsfl, HRemEAE
POREREERR ., SRR & Tkd, R, POD
TG, LRI UL, 3T KTE BT A Hl POD W, A F)
FURGE i V) HEFE AL

30 ¢ —4—0°C —4&—4°C —e—8°C

25
20
15

10 &

PODEM:/(U/g)

Hifa)/d

P 3 TS e et D) R Y POD J5 1
Fig.3 POD activity of fresh-cut lotus root during storage
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Fig.4 Total phenolic content of fresh-cut lotus root during storage
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Table 2 Volatile substances in fresh-cut lotus root at 0°C
kT S AL B A4 B (R i
K2 /min 0d 2d 4d 6d 8d
1 71 9.586 61.7882 44.795 44.061 59.2356 48.7856
2 WTmE 3.990 0.3735 - - - -
3 1E 19.833 0.8695 0.6216 0.9436 0.3630 0.7034
4 IENEE 12.432 1.5222 2.0709 1.5081 0.9551 0.9883
6 5T 13.975 1.2572 0.8314 1.0610 1.2811 0.8168
7 1- T 15.528 10.5499 7.3880 6.4861 23619 1.5690
8 R - 16.546 0.0818 - - - -
9 g 16.845 1.0852 - - - -
g 10 3-F2E-1- TR 16.899 6.0804 3.8197 5.9844 4.0965 5.1534
11 1,33-=HEBIR[2,2,1188-2-F  24.436 0.3130 0.1397 0.2636 0.1758 0.0338
12 a-Fi i 26.621 0.2450 0.0506 0.1228 - -
13 TR 27.275 0.1470 0.0205 - 0.0358 -
14 % 30.109 0.9538 0.0659 0.1008 - -
15 3,6,9,12-PU 4+ Pu e - 1 - 41.776 - - 0.0377 0.0115 0.2858
16 1E R B 17.633 - 0.5190 0.5863 - 0.7541
17 iy 11.994 - - 0.2120 - -
18 PR 21.816 - - - 0.07 -
1 TRM 11.793 0.7688 - - 2.8157 1.2538
2 M 12.965 0.1466 - 0.0701 0.2265 0.1016
3 LALG L 23.036 0.0599 0.1080 0.1608 0.0340 -
4 Ko 24.496 1.1330 2.3430 3.4201 - -
5 Fras 15.921 0.0759 - 0.0650 0.0698 -
(S 6 FRAE D04 17.588 0.0486 - - - -
7 (H)-a- K MR 22.287 0.0318 0.0805 0.1980 - -
8 XM 16.204 - 0.0199 - -
9 1A i 25.035 - 0.2420 0.0855 - -
10 e fiE-a- IR M 11.817 - - 0.6687 - -
11 3- W (2) 24.092 - - - 0.0201 -
1 1,33-ZH3-TFR[2,2,115-2-f  24.436 0.2953 0.0681 0.1615 0.1038 -
2 2-"T'Hd 8.511 0.1410 - - - -
3 4-FRF-2-T 8.220 - 0.0469 - 0.4947 -
4 FH 3k B 47 i 19.508 - 0.0309 - 0.0366 -
(IS 2-Bifil 15.975 - - - 0.0963 0.0716
6 3-F23E-2-TT 18.610 - - - - 7.1126
7 2-FK 23.509 - 0.1169 - - -
8 4’6’6'3$%:%4[3’1’1]}%3% 24.292 - - 0.0484 - -
-2-fifi
1 15-5ef k-5 37.660 - 0.0104 0.4955 0.3973 0.3950
2 AT+ gk 42.102 - 0.0015 - - -
lizs 3 LR Lk 36.991 - - - - 0.0346
4 12-5e8 k-4 34.984 - - 0.084 0.0533 -
5 IN(L )~ e 5 ik - - - 0.0354 -
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e T N T S L Hm
2 /min 0d 2d 4d 6d 8d
1 ST 6.588 0.0182 - - - -
2 o g 23.436 0.1674 0.0159 0.0308 - 0.0117
3 3-HETRE 8.972 - 0.0208 - 0.0976
WXk 4 M 5.165 - - 0.8443 0.9132 1.4372
5 (RS 13.412 - - - - 0.1397
6 T/ 20.663 - - - - 0.0565
7 2-HSL T 8.872 - - - - 0.5450
1 -5 T 4.360 - - 0.6972 1.6394 -
2 2,2- ROk 4.934 - 15.0502 - - -
3 SoE bt 5.338 - 1.5635 - - -
Le ke 1,4,7,10,13,16- 8 24+
* 4 N 35.245 - 0.0030 0.044 0.5318 0.3949
5 - T 4.085 0.1953 - - -
6 1E 4.358 - - - 3.3461 -
7 A 11.745 - 0.0291 - - -
1 1R ik 23.507 0.0182 - 0.2035 0.0929 0.0363
2 % 27.197 0.1674 - - - -
3 S-S N Bk -2- T IR Y 35.536 0.1953 - - - -
4 AR 5.676 - - - 0.6313 1.0471
5 kB2 JIE=NUR 8.890 - 0.0046 - - -
st 6 P L ek 5.673 - 1.7320 2.0208 - -
- 7 LR 8.220 - 0.2007 18.3646 - 2.9647
8 —HIETEA 24.768 - 0.0092 - - -
9 4-1R-3- R 22.573 - 0.0037 - - -
10 3-Z A PR 18.008 - - 0.0864 - -
11 1= ST 5 356 ik i 25.647 - - 0.0625 - -
12 SSEH R e 30.123 - - - 0.0410 -
: -FoR ARk, TE.
3 SYNERENELMEYIREN S E(%)
Table 3 Relative content of volatile substances in fresh-cut lotus root (%)
el /d iR /°C fi ks Es 2t LS s IS e HAbk
0 53.1784 2.2646 0.4363 - 0.1856 0.1953 1.7186
0 4 53.1784 2.2646 0.4363 - 0.1856 0.1953 1.7186
8 53.1784 2.2646 0.4363 - 0.1856 0.1953 1.7186
0 60.3223 2.7934 0.2628 0.2747 0.0367 16.6458 3.9004
2 4 63.6588 1.0807 0.284 1.5263 0.1856 0.7432 2.6549
8 70.6551 4.2390 0.1055 0.4200 3.4498 - 3.2039
0 61.3674 4.6682 0.1615 0.6279 0.8751 3.1886 20.7378
4 4 66.0776 4.1900 0.1373 0.1699 1.2734 3.4426 9.7087
8 71.9075 3.7914 3.6233 34.3128 - - 0.5803
0 68.5163 0.0201 1.2552 0.4860 1.0108 5.5173 0.7652
6 4 68.6931 - 16.0806 1.0525 1.3707 0.2510 10.4519
8 72.0514 2.3572 4.9484 0.3886 0.2856 0.2829 4.7550
0 69.0902 1.3554 7.1842 7.6138 1.9939 0.5911 4.0481
8 4 70.9098 1.2391 0.1055 0.5007 0.8994 0.5590 3.4720
8 75.3456 1.4387 1.4502 0.2079 0.6313 0.1890 2.4313
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