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Optimization of Macerating Enzymatic Extraction Process and Components Change
of Extract of Rubus coreanus Miq. Fruit

I Hwan Ryu and Tae Oh Kwon T
College of Life Science and Natural Resources, Wonkwang University, lksan 570-749, Korea.

ABSTRACT : The objective of this study is to investigate the optimal condition for macerating enzymatic extraction process
that leads to the highest yield and the largest extracted amount of bio-active contents from Rubus coreanus Miq. fruit. The
optimal extraction conditions were found as the following: The initial amount of the water added to the fruit was 20 ~30%
by weight. The mixing ratio used for the macerating enzyme was 4 :1: 2 (w : w : w) for cellulase:pectinase:amylogucosi-
dase, and the amount of the macerating enzyme added was 2% by weight. The extraction process was done at a temperature
of 45~50TC for 10 hours. The extraction yields on Rubus coreanus Miq. fruit by macerating enzymatic extraction process
was increased by 84.3% compared to that of hot-water extraction process. The amounts of organic acids and vitamin found
in the extract were also higher. The amount of polyphenol and anthocyanin contents in the extract were 185% and 257% of
those from hot-water extraction, respectively. These results suggest that macerating enzymatic extraction is an effective method
to boost extraction yield and to increase the amount of extraction of bio-active contents from Rubus coreanus Miq. fruit.
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Table 1. The effect of amount of initial water addition on yield, sugar content of extract by macerating enzymatic extraction of Rubus

coreanus Miq. fruit.

Water addition ~ Sample weight Initial sugar Extract Yield Yield ratio
amount™ (kg) content sugar content (kg/30° brix) (%)
VW, %) A) (* brix) (* brix) (B) (B/A)*100
Control* 5 8.74 6.2510.47¢ 1.27+0.227 25.4
0 5 8.74 8.88+0.39" 1.04+0.15¢ 20.8
10 5 8.74 8.89+0.40° 1.3240.20° 26.4
20 5 8.74 9.40+0.42° 1.56+0.19% 31.2
30 5 8.74 8.97+0.51%® 1.75£0.20% 35.0
40 5 8.74 7.85+0.47¢ 1.3140.23" 26.2
50 5 8.74 7.47£0.39° 1.2440.19° 24.8

"The initial amount of the water added was water volume by fruit weight (v/w).
The control was value by hot-water extraction method. The initial amount of the water added to the fruit was 30% by weight.

“Each value represents the mean + SD (n=3).

“Mean separation within each columns by Duncan’s multiple range test at 5% level.
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Table 2. The effect of mixing ratio of macerating enzyme on yield, sugar content of extract by macerating enzymatic extraction of Rubus

coreanus Miq. fruit.

Mixing ratio " Sample weight Initial sugar content Extract Yield Yield ratio
W /i/ ) (ke) (O%rix) sugar content (kg/30° brix) (%)
(A) © brix) (B) (B/A)*100
Control* 5 8.74 6.25+0.47¢ 1.2740.22°" 25.4
3:2:1 5 8.82 8.32+0.42° 1.6040.14° 32.0
3:2:2 5 8.82 8.7440.41° 1.6240.16" 32.4
4:1:2 5 8.82 9.4040.57° 1.8240.17° 36.4

TThe mixing ratio used for the macerating enzyme was the weight ratio to cellulase:pectinase:amylogucosidase. The amount of the macerating

(Enzyme added to the fruit was 2% by weight.

*The control was value by hot-water extraction method. The initial amount of the water added to the fruit was 30% by weight.

“Each value represents the mean +SD (n=3).

“Mean separation within each columns by Duncan's multiple range test at 5% level.

Table 3. The effect of adding amount of macerating enzyme on yield, sugar content of extract by macerating enzymatic extraction of

Rubus coreanus Miq. fruit.

. + Sample weight . Extract Yield Yield ratio
Addl(rv]vg/\j/n?; )u " (kg) Inital s(g%argxc)ontent sugar content (ke/30° brix) (%)
e (A © brix) (B) (B/A)*100
Control* 5 8.74 6.25+0.47°¢ 1.2740.22°9 25.4
1 5 9.18 9.40+0.42° 1.6040.15¢ 32.0
2 5 9.18 10.0040.48° 2.3240.14° 46.4
3 5 9.18 9.08+0.31° 2.17+0.12° 43.4

TThe amount of the macerating enzyme added was macerating enzyme (cellulase : pectinase : amyloglycosidase = 4 : 1 : 2) weight ratio to fruit weight.
*The control was value by hot-water extraction method. The initial amount of the water added to the fruit was 30% by weight.

“Each value represents the mean +SD (n=3).

“Mean separation within each columns by Duncan’s multiple range test at 5% level.
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Table 4. The effect of extraction temperature on yield, sugar content of extract by macerating enzymatic extraction of Rubus coreanus Miq. fruit.

£ . Sample weight .. Extract Yield Yield ratio
xtraction temperature Initial sugar content 0 1 o
() (ke) © brix) sugar content (ke/30° brix) (%)
(A) (° brix) (B) (B/A)*100
Control 5 8.74 6.25+0.479 1.2740.22°% 25.4
35 5 9.10 6.7440.32°¢ 1.7440.18° 34.8
40 5 9.10 8.26+0.40" 2.08+0.12° 41.7
45 5 9.10 10.01+0.42? 2.3340.15° 46.6
50 5 9.10 9.96+0.38" 2.30+0.13% 46.0

TThe control was value by hot-water extraction method. The initial amount of the water added to the fruit was 30% by weight.

“Each value represents the mean +SD (n=3).

“"Mean separation within each columns by Duncan’s multiple range test at 5% level.

Table 5. The effect of extraction time on yield, sugar content of extract by macerating enzymatic extraction of Rubus coreanus Miq. fruit.

Extraction time Sample weight Initial sugar content Extract Vield . Yield ratio
(hrs) (kg) © brix) sugar content (kg/30° brix) (%)
(A) © brix) (B) (B/A)¥100
Control 5 8.74 6.25+0.47°¢ 1.2740.22°" 25.4
4 5 9.15 4.28+0.32¢ 0.76+0.12¢ 15.2
6 5 9.15 7.24+0.38° 1.4240.16° 28.4
8 5 9.15 9.7620.40° 1.88+0.12° 37.6
10 5 9.15 10.05+0.38° 2.34+0.142 46.8

TThe control was value by hot-water extraction method. The initial amount of the water added to the fruit was 30% by weight.

“Each value represents the mean +SD (n=3).

“Mean separation within each columns by Duncan’s multiple range test at 5% level.
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Rubus coreanus Miq. fruit (5 kg)

‘ Addition on fermentor

Heating DW addition
(100°C, DW 20730%)

Cellulase : Pectinase :
Amyloglycosidase
(4:1:2), 2%

Enzyme addition after heating until 40C

Enzymatic extraction
(45750C, 10hrs, 150rpm agitation)

Press filtration
(0.8um filter, 0.15Mpa, 3ton/hrs)

’ Concentration (30° brix)

Fig. 1. Procedures for the preparation of macerating enzymatic
extraction of Rubus coreanus Miq. fruit.
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Table 6. The composition of organic acids of extract by macerating enzymatic extraction of Rubus coreanus Mig. fruit.

. Organic acids (mg/g)
Extraction processes — — — — —
L-Tartaric acid L-Malic acid L-Lactic acid Acetic acid Citric acid
Hot-water extraction 1.2340.09° 1.95+0.07° ND™ 8.56+0.45" 35.28+0.9277
Enzymatic extraction 1.7740.09% 2.3440.14° ND 20.27+1.35° 82.34+1.32°

“Each value represents the mean +SD (n=3).

“Mean separation within each columns by Duncan’s multiple range test at 5% level.

Hork

ND: Not Detected.

Table 7. The composition of vitamins of extract by macerating
enzymatic extraction of Rubus coreanus Miq. fruit.

Extraction processes

Vitamins Hot-water Enzymatic
extraction extraction
A (£gRE/100g) 2.01+0.24° 2.38+0.317
BCarotin (mg/100g) ND™ ND
D (1g/100g) ND ND
E (mga-TE/100g) ND 0.75+£0.19
K (1g/100g) ND ND
B1 (mg/100g) ND 0.05%0.02
B2 (mg/100g) ND ND
B6 (mg/100g) ND 0.0940.03
Niacin (mg/100g) 1.67+0.29° 3.2540.59°
Pantothenate (1g/100g) ND 4.26+0.48
Folic acid (zg/100g) 108.25+6.89" 222.71+7.48°
B12 (12¢/100g) ND ND
Biotin (1g/100g) ND ND
C (mg/100g) ND 46.44+1.13

"Each value represents the mean +SD (n=3).

“"Mean separation within each columns by Duncan’s multiple range
test at 5% level.

"ND: Not Detected.

oA A3 A= IAIRE 10A17F 53 & Aol& HolA
%S oz AyZtE|ojFT), Kabkab date fruitoll X &4 F&

Al 45CollA 46%2] & F71= YERAJITHE Bahramian 5
(2011)8] B el FAE A3E JeriA oy Hypericum
perforatum® 25 macerating &40l 9J3] hypericines 3
Z Al A7kl HAolth=s Hao 5 (2011)¢] Lﬂlﬂ»— 2
A7kl Q= TE. Unripe applesZ4H-E polyphenol®] F 4~
Z9] FHHZ2AL 50C, 12470 th= Zheng & (2009H
Hiok= ARSI ol i o] 549 ok Zle g
ket ool Al daf FEFA H FEF A0S U
Fig. 1o 2oFsith.

f

2. Macerating enzyme F&=2| 7JI0F X HIE2! gigt
ArFE a4 F20] F= 34 g% 52 5=
g4 0714 Saks B3 A3 (Table 6), FFF20l Hls)
B3 FEL2 tartaric aciddt malic acide $HFe] WH3pr}

102

Table 8. The amount of total polyphenol and anthocyanin of
extract by macerating enzymatic extraction of Rubus
coreanus Miq. fruit.

Total polyphenol Anthocyanin

Extraction pI’OCGSSGS mgT A/,I OOg mgCG /1 00 g)i
Hot-water extraction 1330.3130.6° 241.8+12.8™"
Enzymatic extraction 2460.0+43.0° 620.5+24.2°

TTannic acid (TA) was used as a standard for measuring of the total
phenolics content.
Cyanidin-3-glucoside (CG) was used as a standard for measuring of
the anthocyanin content.
“Each value represents the mean +SD (n=3).
“Mean separation within each columns by Duncan’s multiple range
test at 5% level.
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3. Macerating enzyme $=22| & Z2f5z ¥ QAR
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Aoz AHA Sk Aze] F& 34 ol FEE s5=2]

s



Zvls 2 AEA R IS £ 23 (Table 8), 2171
B BEaL I3 13303 mgTA/100 golut E28s 3
2460.0 mgTA/100 g0 & D5 F=o] Hls| aiits] 35 Al
1859 S7F YERAIAL, QtEAJobd $Hge
241.8 mgCG/100 g, SAES| F= 620.5 mgCG/100 g Z 2,574
7kl tE. Kammer 5 (2005)2 grapeE 5000 ppme] &l
B &4t 2500 ppm AlHA BEejEsR Ha Al ZdE
p-coumaric acid’} 0.32 mg/LollA 4.59 mg/L=E 13.348] Z7}s}
%2 cyanidin-3-O-glucoside= 219.80 mg oA 252.01 mg =
14.65% =713Ftkal B39, Lee?t Wrolstad (2004)=
pectinase?} cellulaseS AME-31¢] blueberry wasteZHE] o=
3l5HE & SEAloPH S S5 A] 82.9mg/100 gollA] 101.0 mg/
100g 2 20.5mg/100 g4 28.1mg/100 g0 = 247} 21.8%
2 37.1% S7F8IIthe Balsh iho] slEsigha B kEAJof
de] FZo B 249 AHrt fFags glsdh
Johanna 5 (2005)2] &4FZF A] bilberryZ5-E tEAloPA
o] ghako] STk the BAsks FAFSI O™, Wrolstad &
(1994)7 Wightman®} Wrolstad (1996)= fruit®] QFEAJobA
st St Belucosidase’t T8 9GS sfe Ry Y
Hanmoungjai 5 (2002)©] 8 units/g®] amyloglucosidase® 1
AE] Al JFEAJope] ghefo] F7Felithe Halel o]

o

4 Rxe) AME B F0Y 9IS St oz wuun.
BRA) QJEACPIE 953 G} BYL ekl o

2 cyanidin-3-O-sambubioside,  cyanidin-3-O-xylosyl-rutinoside,
cyanidin-3-O-rutinoside, pelargonidin-3-O-rutinoside, ~ delphinidin-
3-O-rutinoside group, delphinidin-3-O-glucuronide®} 72 Rt}
et o= 4 Eo] Tt (Ku and Mun, 2008).
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