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Characteristics of Suspension Containing Single Cells from
Watermelon and Muskmelon Treated with Cell Separating Enzymes

Yong-Kon Park* and Yoon-Han Kang'

Korea Food Research Institute
'Department of Food Science, Wonju National College

Cell-separating enzymes were used to investigate enzymatic maceration of watermelon and muskmelon containing
single cells. Watermelon and muskmelon were macerated with Macerozyme A and Sumyzyme MC for 30-120
min. Changes in maceration properties such as yields, color, viscosity, total sugar, total pectin, total polyphenol,
particle size distribution, minerals, and free amino acids of suspensions after enzymatic disintegration were
investigated. Contents of biochemical components in the supernatant of suspensions increased with increasing
treatment time. Suspensions containing single cells showed good thermal stability without affecting original
qualities. Mineral content of single-cell suspension was higher than those of watermelon and muskmelon juices.
Potassium contents of single-cell suspension and juice were 240.8 and 172.7 mg%, respectively. Results suggest
single-cell suspensions of watermelon and muskmelon can be utilized as ingredients for new beverages.
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oA &AE B84 YuAZ 535 E3l7t doforst vt
S3tE 3, AEAET 73] V)5S 7HRIT(34). ZREAYS
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2 g2 e] NES B Fgsle] AEE A2 st
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g 7Hegle "9¥le EelskA 9v BAS AU UATHSD).
CSEl| J3t ©hMjazslel #AeEE A7E= endopolygalacturonase
o o3t i 2o EK®)S HAHEE] FHid F,
| 2 o]f24) 5o Alx 7Fed9), TEEHR 7835 &
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eration’d =5 Z73}7] 213t absorption weighing method®] =
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B Aol A3 ok, Fele Fuvh 08 dHE T
BRI FQlEte] ARSI o] dAEEE )
A8t &A= protopectinase? Macerozyme AT Y YakultAl,
Sumyzyme MCE NYESSFHGF )M Tt AR

HISE, CHMIE §F BSEe 8% ¥ =8

GAZE Y 9Eg-E] BEEA7E Wsle] whE B4 ¥slE B
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Table 1. Effects of reaction time on single cell yield and maceration rate of watermelon and muskmelon treated with different cell

separating enzymes (Unit: %)
Reaction time Macerozyme A Sumyzyme MC
(min) Yield of single cell Ratio of maceration Yield of single cell Ratio of maceration

Watermelon

30 6.6 73.8 5.4 73.6

60 6.6 88.0 7.3 894

90 9.0 914 9.8 91.6

120 12.4 96.0 11.8 96.2
Muskmelon

30 164 624 14.6 61.8

60 15.6 724 16.4 74.8

90 20.2 76.6 16.8 80.2

120 18.0 82.6 20.2 82.0

Table 2. Effects on various enzymes and time of incubation on color value of macerated suspension in watermelon and muskmelon by

cell separating enzymes

Reaction time Macerozyme A Sumyzyme MC
(min) LY a b AE L a b AE
Watermelon
30 26.19 8.35 352 67.17 26.23 8.53 3.61 67.15
60 26.21 8.70 4.06 67.22 26.18 8.77 4.03 67.25
90 25.96 8.61 407 67.45 25.96 8.55 4,05 67.44
120 25.74 8.32 3.78 67.61 25.75 8.08 3.65 67.57
Muskmelon
30 3542 -1.19 543 57.44 3532 -1.20 522 57.52
60 35.60 -1.37 5.62 57.28 35.36 -1.07 5.27 5749
90 36.19 -1.56 4.76 56.63 35.77 -143 4.67 57.04
120 35.73 -1.50 5.01 57.10 35.60 -1.18 4.72 57.20
UL: lightness, a: redness/greenness, b: yellowness/blueness, AE: color difference.
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Fig. 1. Effect of the reaction time on the viscosity of watermelon
treated with different cell separating enzymes.

A, Macerozyme A; B, Sumyzyme MC; 1, 30 min; 2, 60 min; 3, 90
min; +, 120 min.
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Table 4= FHre] RESAIZHE wh-S-Eo UzLA7E weight
distribution® FAFSE A3}EA Macerozyme AZ 147 ¥EL-3)
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Fig. 2. Effect of the reaction time on the viscosity of muskmelon
treated with different cell separating enzymes.
A, Macerozyme A; B, Sumyzyme MC; 1, 30 min; 2, 60 min; 3, 90
min; +, 120 min.
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817] o] HESAIZE el Aglol 308, 1208 AgT-e)
PEEX7} A9 FAKRE Aoz FZFh ey 3ele] A4S
Table 549}t Zro] Whg- 1A7F & ©AHEEG WH--EF2 723%
7} 100250 um Z719] A= FAEo] AT Gl Blel 50 um
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Table 6& b3} Foje] DA Ty WH-Eo) B7)d Pk
g o)E UBE /AZOE vk, AFsl de 229 ¥lw
ZARRE Agjelrt, ko] B¢ F2 Brhe CSE g B4
I3 3Bl Mg Astae duidos ggo] wke
B Kol #Fe F2o AankgEolA 27} 1068, 118.7 mg%

Table 3. Effects on various enzymes and incubation time on total sugar, total pectin and polyphenolic compound of soluble substance in

watermelon and muskmelon by cell separating enzymes (Unit: mg/mL)
Reaction time Macerozyme A Sumyzyme MC
(min) Total sugar Total pectin Total polyphenol Total sugar Total pectin Total polyphenol

Watermelon

30 17.8 12.0 10.8 22.7 143 12.3

60 16.9 133 12.7 250 14.8 12.8

90 194 153 14.1 23.1 15.1 13.7

120 18.5 13.1 13.8 250 15.5 134
Muskmelon

30 236 16.1 25.6 17.7 13.5 22.1

60 244 233 25.8 23.1 18.8 264

90 213 16.3 26.7 24.5 16.5 24.8

120 24.7 14.8 25.7 27.1 16.8 263
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Table 4. Weight distribution of particle size for watermelon treated for 2 hr with 0.05% (w/w) cell separating enzymes (Unit: %)
Particle size Macerozyme A Sumyzyme MC
(um) 30" 60 90 120 30 60 90 120
0-50 22.72 22.47 23.07 23.01 22.79 27.63 19.66 2547
51-100 6.35 6.15 7.52 8.08 5.68 7.90 8.18 8.30
101-150 6.33 6.21 6.24 6.79 5.90 5.92 6.93 6.51
151-200 11.64 11.68 12.09 11.87 11.69 11.20 12.77 11.76
201-250 16.59 1691 17.37 16.92 16.94 16.33 17.80 16.56
251-300 14.75 15.03 15.05 14.73 15.06 14.13 15.24 14.22
301-350 7.85 7.93 747 7.37 7.99 6.91 7.63 6.97
351-400 6.28 6.15 5.33 532 6.26 483 5.54 491
401- 7.49 747 5.86 5.91 7.69 5.15 6.25 5.30
UReaction time (min).
Table 5. Weight distribution of particle size for muskmelon treated for 2 hr with 0.05% (w/w) cell separating enzymes (Unit: %)
Particle size Macerozyme A Sumyzyme MC
(um) 30 60 90 120 30 60 90 120
0-50 8.78 7.66 7.83 7.90 7.23 745 7.50 7.83
51-100 7.91 6.42 6.82 7.12 7.78 7.37 6.44 6.31
101-150 24.53 22.66 2348 23.32 22.85 23.65 22.76 22.82
151-200 28.28 29.61 29.63 29.23 28.15 29.01 29.59 29.72
201-250 16.22 20.02 19.38 19.37 19.77 19.32 20.01 19.87
251-300 8.40 9.29 8.81 8.92 9.59 9.00 9.33 9.18
301-350 2.76 3.08 2.89 294 3.27 2.98 3.10 3.03
351-400 1.12 1.26 1.16 1.20 1.36 1.22 1.27 1.24
"Reaction time (min).
Table 6. Mineral contents of single cell suspension of watermelon and muskmelon treated with Sumyzyme MC (Unit: %)
Samples Ca P K Na Mg
Watermelon
Juice 2.5 8.1 106.8 93 9.3
s/ch 33 132 118.7 114 99
Muskmelon
Juice 6.2 14.7 172.7 25.1 9.4
S/IC 6.2 18.5 240.8 30.5 114

DMacerated suspension containing single cells produced by treatment of watermelon and muskmelon with Sumyzyme MC.
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Table 7. Effects of various processing methods on amino acids of

muskmelon (Unit: %)
Amino acids ~ Homogenized Juice s/ch
Aspartic acid 20.07 21.53 14.79
Glutamic acid 249 1.23 1.88
Serine 12.75 10.96 11.56
Glycine 3348 29.98 30.12
Histidine 5.30 443 453
Arginine 2791 29.07 2393
Threonine 643 6.14 5.19
Alanine 35.79 29.81 34.11
Proline 2.35 1.96 2.20
Tyrosine 3.64 2.68 3.38
Valine 3.58 2.88 3.83
Methionine 3.78 292 3.15
Isoleucine 1.18 0.94 1.69
Leucine 1.41 1.00 343
Phenylalanine 527 4.39 6.16
Lysine 0.68 0.50 1.57
Total 166.11 150.42 150.52

UMacerated suspension containing single cells produced by treatment
of muskmelon with Sumyzyme MC.
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