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Effect of melatonin on enzymatic browning of fresh cut yam

HU Yan, LI Changbin, XU Meijuan, YUAN Xiaoging, ZOU Jian

(College of Food and Bioengineering, Henan University of Animal Husbandry and Economics, Zhengzhou, Henan
450046, China)

Abstract: In order to investigate the effect of melatonin on enzymatic browning of fresh cut yam, fresh pieces of the cut
Chinese yam of were treated by 1, 2, 3 mmol/L melatonin solution respectively and dipped in water as control. They were
stored at room temperature(25 C) for 4 days and the color parameter(L*, a*, b*, total color difference value AE),
polyphenol oxidase(PPO) activity, peroxidase(POD) activity, phenylalanine ammoniase(PAL) activity, catalase(CAT)
activity, H202 content, lipoxygenase(LOX) activity, malondialdehyde(MDA) content, DPPH free radical scavenging rate
and ABTS free radical scavenging rate were selected to be measured. The results showed that melatonin treatment could
inhibit the activities of PPO, POD, PAL and LOX in fresh cut yam. After 4 days of storage, the PPO, POD, PAL and LOX
activities of samples treated with 3 mmol/L melatonin were 51.6%, 65.6%, 27.1% and 24.6% lower than those of the
control group, respectively. Melatonin treatment could also reduce the H202 and MDA contents in yam. After 4 days of
storage, the H202 and MDA contents in the sample treated with 3 mmol/L melatonin decreased by 84.8% and 21.0%,
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respectively, compared to the control group. Melatonin treatment could enhance CAT activity in yam. After 4 days of
storage, the CAT activity of the sample treated with 3 mmol/L melatonin was 1.96 times higher than that of the control
group. Melatonin treatment could enhance the DPPH and ABTS free radical scavenging ability. After 4 days of storage,
the DPPH and ABTS free radical scavenging rates of samples treated with 3 mmol/L melatonin were increased by 20.6%
and 18.7%, respectively, compared to the control group. Melatonin treatment could also effectively delay the browning on
the surface of fresh cut yam, and its effect was concentration dependent. 3 mmol/L of melatonin had the best color
protection effect. When stored for 4 days, the L* value of the sample treated with 3 mmol/L of melatonin was 32.5%
higher than that of the control group, a*, b*, AE was 74.0%, 50.7%, and 67.3% smaller than the control group,
respectively. The relevant analysis results showed that there was a highly significant correlation between AE and L*, a*,
b*, PPO activity, POD activity, PAL activity, H202 content and MDA content, as well as a significant correlation with

ABTS free radical scavenging ability.

Keywords: fresh cut yam; melatonin; preserving agent; enzymatic browning; inhibition
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Table1 The color parameters of fresh cut yam during storage

A ] /d MT f &/ (mmol L) L* a* b* AE
0 0 69.3320.85 ~0.5340.55 6.3340.25 (0.000.00)b
1 70.810.71 ~1.1240.08 5.5840.48 (1.0740.13)a
2 70.2140.77 ~1.3240.05 5.9240.45 (0.9340.08)a
3 69.950.78 —0.8740.07 6.2540.47 (0.8940.16)a
1 0 69.534).74 0.5140.04 (14.2240.74)a (6.8140.82)a
1 69.1440.82 0.4520.02 (12.58+1.02)a (5.9340.39)a
2 69.5440.71 0.5240.08 (9.2540.68)b (4.1140.25)b
3 70.5530.34 0.2840.04 (7.8840.64)b (3.5240.41)b
2 0 66.1140.82 1.1240.12 (18.3540.92)a (11.2840.45)a
1 67.5240.66 0.9840.06 (13.1540.56)b (7.6840.41)b
2 66.8140.57 0.7540.07 (11.854.17)b (6.2140.25)c
3 68.160.78 0.5740.08 (9.630.68)c (3.880.37)d
3 0 (58.4540.63)c (5.6340.63)a (20.2741.13)a (18.0440.58)a
1 (60.2040.82)b (4.8540.42)a (17.28:4.02)b (14.9140.68)b
2 (61.3140.67)b (4.5340.47)a (14.3840.87)c (12.1340.49)c
3 (63.2240.68)a (1.2540.38)b (9.9540.83)d (7.6840.34)d
4 0 (46.3040.73)d (10.8540.85)a (22.9540.93)a (28.5741.25)a
1 (55.7140.65)c (7.1120.65)b (20.3540.65)b (21.9740.39)b
2 (58.9240.65)b (5.3340.75)c (18.4540.42)c (17.2140.56)c
3 (61.3540.45)a (2.8240.55)d (11.32:41.01)d (9.1520.78)d

[R5 R[] B 7 o] — T -9 [ 4L 161 22 5745 4112 7 X (P<0.05).
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Table 2 The activities of enzymes related to browning, the contents of indicators related to reactive oxygen species metabolism and membrane

lipid metabolism in fresh cut yam during storage

W58 MT IR PPO T/ POD i 1k/ PAL &/ CAT i/ H20, & it/ LOX it/ MDA &/
Bffal/d (mmolL?) (Ugimin?) (Uglimin?) (Uglmin? (U kg?) (mol kg™) (U kg? (mol kg?)
0 0 102.3148.15 2.3340.12 15.55340.65 1098.3459.1 0.0620.01 10 0214231 5.8540.35
1 98.3024.15 1.5340.08 18.5140.88 1235.5454.1 0.080.00 10 0084265 6.0340.18
2 105.3548.15 1.2040.06 17.3140.85 1321.1458.1 0.090.00 99884310 6.0540.25
3 99.3548.15 1.9140.09 16.2440.82 1282.1478.1 0.0840.01 10 2004265 6.1140.27

1 0 121.2249.84 11.8040.15  (27.21#1.09)c  (1091.6289.8)b (0.2540.01)a (14 8504355)a (12.580.64)a

1 128.439.32 13.1240.32  (29.8440.32)b  (1228.4459.3)b (0.1740.01)b  (132554335)b (12.2140.42)a

2 133.5148.92 12.2240.75  (32.26#0.75)a  (1154.3368.9)b (0.0530.01)c  (119204290)c  (12.05:40.68)a

3 148.5049.24 105140.39  (24.8140.87)d  (1537.3479.2)a (0.0620.00)c  (110504368)d (10.0840.44)b

2 0 (198.51410.12)a (45.5342.92)a (29.510.89)b  (1015.2480.1)b (0.340.01)a (13 775280)a (13.0540.27)a

1 (175.2529.91)b  (35.3243.71)b  (33.330.71)a  (1092.0479.9)b (0.3120.02)a  (115004363)b (12.0420.56)b

2 (208.5246.57)a  (19.21#2.57)c  (35.25H.25)a (1685.5486.5)a (0.1840.02)b (10 850+278)b  (10.9340.37)c

3 (213.25410.98)a (15.1142.98)c  (26.5740.94)c (1752.3460.9)a (0.1340.01)c (11 090+208)b (9.8540.38)d

3 0 (242.31411.23)a (112.1045.11)a  (35.8241.18)a (9825451.2)b  (0.3920.03)a (12 8554325)a (12.8540.33)a

1 (215.11410.42)b (91.6245.42)b  (36.641.12)a  (1124.1460.4b (0.2940.01)b (11 0354285)b  (11.9340.22)b

2 (196.7249.87)b  (63.5647.87)c (36.5420.87)a  (1213.3379.8)b (0.2140.03)c  (115504301)b (11.0340.47)c

3 (173.2347.68)c  (52.4346.68)c  (29.21+1.08)b (1885.3357.6)a (0.08%0.03)d (8 550+321)c  (10.5740.28)c

4 0 (285.514853)a (103.5045.31)a (37.7621.28)a  (1884.4458.8)d (0.4640.02)a  (11910#276)a (12.6940.25)a

1 (224.5249.65)b  (88.8143.65)b  (39.1541.35)a (2 138.8469.6)c (0.3740.03)b (10 850147)b  (11.5940.39)b

2 (167.23411.69)c (69.3345.69)c  (34.3041.04)b  (313851916)b (0.2340.02)c  (10520422)b  (10.8240.24)c

3 (138.3149.42)d  (35.6143.42)d (27.5240.55)c  (3688.5480.4)a (0.0740.03)d (89804118)c  (10.0240.45)d

RIS ) k78 ) — s} (] 261 1] 25 A e i3 X (P<0.05),,
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Table 3 Antioxidant properties of fresh cut yam during storage

183 MT FH&/ DPPH H 3 ABTS H %
BHE/d  (mmol LY TR % HERZ%
0 0 (5.3020.65)d (7.3240.55)c
1 (8.5240.45)c (8.3020.45)c
2 (14.3216.39)b (12.3320.89)b
3 (30.810.95)a (25.81+1.65)a
1 0 (8.251.44)d (15.2240.68)c
1 (12.2140.92)c (14.4140.42)c
2 (16.8141.52)b (16.840.52)b
3 (26.3210.24)a (23.3320.94)a
2 0 (11.7320.92)c (18.710.88)b
1 (18.8521.21)b (17.8220.61)b
2 (21.1141.27)b (19.1620.67)b
3 (24.210.88)a (21.6241.08)a
3 0 (21.5321.43)b 21.91:4.29
1 (25.6140.82)a 23.6240.82
2 (26.6140.47)a 24.6140.87
3 (25.2741.08)a 22.2040.58
4 0 (26.214.13)c (24.5541.05)b
1 (27.3340.75)c (25.3841.35)b
2 (29.410.89)b (28.5140.68)a
3 (31.6240.62)a (29.1420.82)a

) HAN ) B [R] — D i i) 2H [ 22 57 3238 X (P<0.05),,

2.7 ERPOH
MIE 2 el LIEH, s PCL AR PC2
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Table 4 Pearson correlation coefficient of each index during storage of fresh cut yam in melatonin treatment group and control group

B Pearson A& R 5
Bzt - -
L* a* b* AE PPO i POD &

a* —0.977**
b* —0.829** 0.875%*
AE —0.925%* 0.963** 0.951**
PPO 1k —0.793** 0.809** 0.811** 0.870**
POD 7% —0.902%* 0.916%* 0.886** 0.913** 0.829%*
PAL itk —0.700** 0.768** 0.835%* 0.837** 0.812** 0.789**
CAT i%fE -0.404 0.333 0.159 0.259 0.090 0.183
H.0, &t —0.722%* 0.767** 0.925** 0.852%* 0.784** 0.796**
LOX {4 0.014 0.116 0.459* 0.287 0.211 0.123
MDA & & -0.471* 0.552* 0.781** 0.710%* 0.666** 0.600**
DPPH H B FRE -0.526* 0.509* 0.287 0.441 0.434 0.470*
ABTS H HZETHIRR —0.597** 0.599** 0.495* 0.583* 0.513* 0.571**

shs Pearson FH& 25

PAL jifitE CAT itk H.0, & & LOX ik MDA %4  DPPH H LR

CAT ik 0.176
H.0, & it 0.710%* -0.095
LOX ¥4 0.307 -0.493* 0.530%
MDA &t 0.855%* 0.008 0.673** 0.628**
DPPH H H&iFFRE 0.415 0.599** 0.117 -0.410 0.165
ABTS H HZEHIRR 0.538* 0.609** 0.290 -0.162 0.391 0.942%*
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