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Effect of Composts Fermented with Korean Medicinal Herb Wastes
on Physiological Activity of Rubus coreanus Miquel (Bokbunja)

Seong Jo Kim, Jae Young Kim and Seung Hwa Baek'”

Department of Food and Environmental Sciences, Wonkwang University, lksan 570-749, Korea
'Department of Biofood Science and Biotechnology, Chungbuk Provincial University, Okcheon 373-806, Korea

Abstract - Fermented compost made from medicinal herb wastes (MHWC) as an environment-friendly manure resource was
applied to determine physiological activities of Rubus coreanus Miquel (Bokbunja). MHWC, poultry manure compost
(PMC), and MHWC+PMC (1:1, w/w) were applied to 2 year-old Bokbunja plant at levels of 0, 20, 40 Mg/ha, respectively.
Physiological activities of Bokbunja were investigated at 15, 20 and 25 days after flowering (DAF). Content of total
phenolics in fruit was high in order of 25 > 20 > 15 DAF, showing highest value in fruit treated with MHWC at 40 Mg/ha.
The flavonoid level showed same pattern to total phenolics. Electron donation abilities at fruits at 15 and 20 DAF were
higher than at 25 DAF. Nitrite scavenging ability (NSA) was increased on in order of pH 1.2 >4.2 > 6.0. NSA in fruit at 15
and 20 DAF was higher than at 25 DAF. Tyrosinase inhibition ability at fruits treated with MHWC showed the highest value
among all composts. Xanthine oxidase inhibition ability in fruit treated with MHWC at 25 DAF was the highest. In
conclusion, physiological activities of Rubus coreanus Miquel (Bokbunja) were improved in MHWC group.

Key words - Rubus coreanus Miquel (Bokbunja), Medicinal herb waste compost, Poultry manure compost, Physiological
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Aol 7V B WA, 3, A% F AEA9 5,864
71 512 olo] A 125 ha, A 104 ha

=717} 1,750 ha,
Zo@ Ao 7,742 %717} 2,197 hal AT 9L,
BuAe] $57]% $4 % 71540 vl wehy of

o) MB 5 w2 ollel] Aelel we, BE 7] A
Ao sz AJAto] Z7)sla It (Korea National
Statistical Office, 2005).
S7)E, nAE A HARAYE o] & e
/\g ]—/K‘]O] L/]-Ol,]— O\:.Q.Z]— XHHH foid 78“?‘ }\gl‘-qi]—/\j g?:_‘
3lefo] =75k Ao g AyztEr w3t =2 AL
Zo12 9fo) WRAD Bl AgaE moul e o
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MHWC+PMC(1:1, w/w)E 77} 20, 40 Mg/ha@ A 2]at
67 &+ 5, & T &2 Ao ujA] 38HE Aok,

S
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Hu) 9 AT EokEy
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Table 10] L glom, Xje) 4 Eake 2atste] £

9 B4 T B Tl 25} 2, 5 3 = sy
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2 Tyurin§], A&4
Kjeldahl &5, -n—ﬁ?l&t Lancaster‘ﬂ Z| g4 oFo)
£ 1 N ammonium acetate (pH 7.0) 7&1%‘%':1 2 o] g3tk
EJH] 9] pH= 2APISR(EHI/SR7r, 105), S 9
3k, AATFFLS micro—Kjeldahl®, Q1AF 751'3] A3 3
EX= H,SO,—HCIO, HAIESH-E 0]8-3] Q1ARS Vanadate
H O 7 spectrophotometer(V—560, Jasco, Japan)S 9]
ool vl HeFetqiar, Ze], A3, 1B ICP(Integra

XL, GBC, Australia)S o]-&3lo] 431t EoF U E

Table 1. Chemical properties and heavy metal contents of composts used in the experiment

H .
Composts (If_ 5) T-C TN P0Os KO CaO MgO NaO OCN Pb Cd Ni Cu Zn
o mg/kg
MHWC' 417 4549 141 0.17 043 038 011 002 3226 000 013 095 227 1127

PMC 8.58 3731 218 201 198

1.60 050 015 17.11 323 037 3.01

152.64 141.80

'MHWC : Medicinal herb waste compost, PMC : Poultry manure compost.
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Table 2. Chemical properties of the soil used in the experiment

SR A7 E] Aol ue Bhxjo] AbeE

(11’:};) (]15:(5:) OM TN }285 R EXChggeablel\Z;tms <
ds/m % mg/kg cmol/kg ---------------

5.44 0.170 1.648 0.129 591.60 0.35 1.43 699 726 49.68 0.765 3326 1284 0.114
o] F49) BAE Cao et al (1984)9) Wiol 931 3 Dupont, USAISIEL 2 445 1 mL& Alie] F3}] 10
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ol Al 1A]ZF HH-&-AJ7] 3 420 nmoj|A] spectrophotometer
(V-560, Jasco, Japan)S AM&-35fo] v|AMA = 519t
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10E8-7F 2] 3 spectrophotometer(V—560, Jasco, Japan)
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He ol ARITE et Griess Alok] Al AL8
1Z 0] sulfanilic acid?} naphthylamine(Sigma, USA)
717k 1 g A7F sto] F4= acetic acid@E &A1
30% acetic acid7} H% FH42 3)1A5+e] 100 mL
Q8L LAY £ARE T A1 o] Bofo]

g2 vehj g,
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Xanthine oxidase A3 &4J-& Stirpe and Corte(1969)
of Wof Eato SASHGTE Al el 0.2 mLe| 713
2 mM xanthine solution(w/v, Sigma, USA), 0.6 mL2]
0.1 M potassium phosphate buffer solution(w/v, pH

7.5)% 0.1 mLo] H@A FEES A F 0.1 mLY
xanthine oxidase(0,2 unit/mL, Sigma, USA) solution
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1 mL¥ 1 N HCI solution(v/v)E 78} Hh-g AR|HS
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£S5 Excel software(Microsoft, USA)S AF&3lo] I
F, £2eA 9 TATE BT, EF One way
ANOVA©] &J8l p<0,05914 =7} A= =l dsiAl
= Duncan’s multiple range test® +7F $-22& A=
steiet.
#n @ oy
% ¥= ¥ S olE F

Fig. 19 224 3140) 22718 % s BeE
T HIStE A 15 DAFOlA= 72 Ag4d s o |
S7h LebLEA G291 20 DAFSIAS Hele] e f.o
A Qe Z7F2 Ho] 20 MHWC Mg/haolA] 3.07%%] ®F
M, 40 MHWC Mg/hao|A= 3.43%=2 Z718191.0.1, 20
MHWC+PMC Mg/ha®f|A4] 3,30%, 40 MHWC+PMC Mg/ha
oAl 3.63%% F7tokGiTh ESE, 25 DAFO|Al= EH| 57
of W& 7t Ak Uetlil=tdl MHWC A2+ 4,14—
4. 27%= PMC AT+ 3.77-3.91%, MHWC+PMC # 2]+t
3.62-3.96%0] HJ3] $ol41 Q= 5718 UehickC
0.05). A7 XJol= 15¢20¢25 DAF &0 & Cha et
al (2007) 9] Ao A Frsa (st =9 2
b= 2pol7t QIQIek E3E, Cha et al (2001) 9] Hi1o}
T ztol7} QIQlth ey Wang et al (2000)°] wEH

red raspherry’ E5o| e} zoli YA vjLTRy
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JeketE
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[ 20 MuwC Mgha

B « MEWC Mgha

20 PMC Mg/ha

BE= 40 PMC Mg/ha

[ 20 MEWC+PMC Mgha
40 MEWC+PMC Mg/ha b

4.5 1

Total phenolic compound contents (%)

Harvest time(DAF")

Fig. 1. Changes in content of total phenolics of Rubus
coreanus Miquel during maturation by application of
MHWC, PMC and MHWC+PMC. 'DAF : day after flowering,
*a-¢ : Means with the same letter superscripts of histogram’s
are not significantly different at p<0.05 level by Duncan’s
multiple range test.

SR A7 E] Aol ue Bhxjo] AbeE

MHWC Mg/ha #]2] A] UCS} B|S:RE oo, 40 MHWC
Mg/ha ] A| 1.62%7} S7F=|QIT}, E3E 20 DAFO|A &=
20 MHWC Mg/ha 2] A] UCS} ]38t Adko|lom 40
MHWC Mg/haol| A% 1.44% Z7}5}3IT). 25 DAFo|A =
MHWC 2 2]7} UCo|| v]3l 2.98-3 54% Z7}=]o] PMC #
2] Al Hrh 2,75-3,45% SV = A YERAIH.
Table 39| 7} °2+ A|7|Y F #HlsddS AR B4
P 2 EHFF UCHY S7bste ARk YEi S
o1 MHWC 40)MHWC+PMC 40)PMC 40y MHWC 20)
MHWC+PMC 20=PMC 20,UC9] gtefs}E LeRf Sict,

22
B ntrented control
B 20 M Mg
B 0 MHWC Mg
20 PMC Mgha b
[ 40 PMC Vigha

[ 20 MHWCHPMC Mgha
40 MHWCHPVIC Mgha

20

Flavonoid contents (%)

20

Harvest time(DAF”)

Fig. 2. Changes in flavonoid level of Rubus coreanus
Miquel during maturation by application of MHWC, PMC
and MHWC+PMC. 'DAF : day after flowering, ‘a-e
Means with the same letter superscripts of histogram’s are
not significantly different at p<0.05 level by Duncan’s
multiple range test.

Table 3. Physiological activities in Rubus coreanus Miquel by application of MHWC, PMC and MHWC+PMC during maturation

Composts’ Treatment TPCC' FC EDA TIA XIA
(Mg/ha) Dry base, %

uC 331 + 035ns 1483 £093b  78.00 + 1.83ns  31.67 + 2.81b 28.80 + 1.08ab
MEWC 20 3.47 + 0.60ns 15.81 + 2.42ab 7889 + 324ns  39.01 + 11.17ab  28.29 + 2.97a
40 3.60 £ 0.41ns 17.03 £ 1.92a 7778 + 1.83ns  43.19 + 9.81a 20.83 + 2.22ab
PMC 20 3.37 + 0.31ns 14.68 £ 1.19b  79.84 + 1.55ns  33.64 + 4.84b 2831 + 1.77ab
40 3.50 + 0.31ns  15.83 + 0.95ab  79.09 + 1.27ns  35.47 + 7.03b 2928 + (.75ab
MHWC+ 20 337 + 02Ins  15.55 + 2.00ab 7928 + 1.42ns  33.65 + 2.18b 27.84 + 2.03b
PMC 40 357 £ 037ns 1622 + 2.84ab  78.68 + 2.07ns  37.76 + 7.25ab  29.47 + 0.59ab

"TPCC : Total phenolic compound content, FC : Flavonoid content, EDA : Electron donating ability, TIA : Tyrosinase inhibitory activity,
XIA : Xanthine oxidase inhibitory activity, *UC : Untreated control, MHWC : Medicinal herb waste compost, PMC : Poultry manure
compost, MHWCHPMC : Medicinal herb compost 50% + Poultry manure compost 50%, *Values are meantstandard deviation (n=9), ns
: not significant, a-b : Means with the same letter in column are not significantly different at p<0.05 level by Duncan’s multiple range test.
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ol 714 EH|Y| HejFo] WE4E Eejuliz9 Fgo]
S7¥ote A3 Hel datoln, Y A golA MHWC
A7t =& AvE UESiEd, ol SR A7 ¢
T okt e AR BElEY] S5 419 Aol
SE0] EobA|7| wjZof thE EH|T Hr ghefo] S7I%h
Ao g YzrErt o|2gt A= Han et a/ (2010)2] Hil
NN a9 Tusd ke kol dixtRo Z7H
U AR R EH] Y] FHlad SiteE ol 7]
AH Ao % vt glo] £ A4l MHWC A
T s sk ool S71E el Al ofef AL
g Ao g A7,

Table 39] 15, 20 2 25 DAF A £9] flavonoid 35
< Fhakel WS 20 PMC Mg/has A|9)3t BE g
7} UCHT F7tsl= Aakolflon ole & Hedsky
& 3k} 9AF8FSl I MHWC 40) MHWCHPMC 40) PMC
40y MHWC 20) MHWC+PMC 20)UCYPMC 20 <=0|9it},
%, MHWC A 2|2 F flavonoid g&go] S7He HdL &
HE5ohd 7MY GAjshe Aow AZElAL
et al (2010)9] JFFRAMERIGEHIE A4 59 &
flavonoid gFeFo] S7Fe Autel fARsHSITE,
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N

DPPH—-AAZT A%

Fig, 3& H&4F A9 S8A7E HAlgols ante
A 15 9 20 DAFoA 2+ UC 79.85, 78.41%, MHWC |
2]t 79.22-80.51, 78.70—81,48%, PMC X2+ 78.92—
80.52, 80.55-81.17%, MHWC+PMC 2|7 80.33-81.38,
77.68-79.98%= & Zo|7F YEhA] gttt ZEu 25
DAFo| A= UC 75.75%, MHWC 2| 74.67-75.40%,
PMC A E|4t 77.79-77.83%, MHWC+PMC #| 2]+ 76,97—
77.59%% 95 DAFECTH= 15 9 20 DAFY] ARLols &
2} we A% B,

Table 39j|A] 15, 20 & 25 DAF }A9] Ax|3ols ax}
= Ak BEZES UC 78.00%, MHWC 2] 77.78-
78.89%, PMC 2|7 79.09-79.84%, MHWC+PMC %]
T+ 78.68-79.28%% F-olAQl W3t &l T = A
W e A gols ] A0S 9l T 4 ot o4 &
BAVL e AABSS B4l Aol el o)
F=59 A F hydroxyl groups 7HA1L §lo] DPPH
WSal7] e ATEE 7147 hioleka sisict
(Yoshida et al, 1989; Chen and Ho, 1997), wa}A &

o
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B > Vv Vigha
B + vuwe vgna

20 PMC Mg/ha

B 40 pMcMgha

] 20 MEWCHPMC Mgha
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Harvest time(DAF")

Fig. 3. Electron donating abilities in Rubus coreanus
Miquel during maturation by application of MHWC, PMC
and MHWC+PMC. 'DAF : day after flowering, ‘a-e
Means with the same letter superscripts of histogram’s
are not significantly different at p<0.05 level by Duncan’s
multiple range test.

Bejols o AT AL BT WAL Qo]
WOz F Belis Yol ¥345 AAFISE 5
bk, e £ A

: Aol A F EHlis Tol W
ol Etekal HARgolsol S7FHA] o dle &7
i StEE9 w4 W WA AaE] wEelth &,
Zd s E2F Uo|A 7otRE ©]-&(carbonium ion) 2]
Fej7t st SaE o] (oxonium ion) o] FE7L 5
7FslAY 44171(=0H, hydroxyl groups) | =7} 4 3t
A9 (Lowe, 1955; Yang and Steele, 1958)0] AR}-&oi5
o] ol Aoz A7,

oAt d &A%

Table 404 H-&A Q) A7 obEAtY 47
52 pH 1,204 15 DAFQ] 79 69.20-70,47%, 20 DAF
o] AL 69.39-71.80%, 25 DAF®] 7 62, 46-65.12%
HAZ 15 9 20 DAFET} 25 DAF7} AtE &S &
Q13IT}. pH 4,20A1% 15 DAFQ] A9 12 93-13,40%, 20
DAFQ] 79 12,45-13,15%, 25 DAF®] 7% 7.04-8.47%
He= pH 1.2 270X S4% Aol AR koIl
t}, pH 6,094 15 DAFS] AL 7.62-8,18%, 20 DAF
O] 7% 7.34-7.84%, 25 DAFQ| 7% 3.93-4.43% H 9]
2 pH 1.2 9l 4.2 244 S48 23 fARE A=




oA 7715 0] A2lof mhE HEAte] A2

Table 4. Nitrite scavenging activities in Rubus coreanus Miquel by application of MHWC, PMC and MHWC+PMC during

maturation
Composts Treatment Harvest time Nitrite scavenging activity (Dry base, %)
(Mg/ha) (DAF) pH 12 pH 4.2 pH 6.0
uc' 68.96 + 0.64b° 12.87 £ 0.17¢c 8.04 £ 0.08ab
MEWC 20 70.35 + 0.58a 13.37 £+ 0.45ab 8.18 £ 0.19a
40 69.52 + 0.43b 12.93 + 0.13bc 7.96 + 0.05ab
PMC 20 15 69.20 + 0.24b 13.00 £ 0.02abc 7.62 + 0.16¢
40 69.29 + 0.15b 13.01 £ 0.19abc 7.86 £ 0.17b
MHWC 20 7047 + 0.39a 13.40 + 0.28a 8.15 £ 0.11a
+PMC 40 70.26 + 0.14b 13.27 £ 0.20abc 8.14 £ 0.10a
ucC 68.67 + 0.31e 11.56 + 0.47c 7.07 £ 0.11d
MEWC 20 71.80 £+ 0.31a 13.15 + 0.24a 7.79 £ 0.13ab
40 69.96 + 0.08¢c 12.45 £ 0.19b 7.54 £ 0.21bc
PMC 20 20 70.96 + 0.08b 13.05 + 0.22ab 7.84 + 0.18a
40 71.08 + 0.23b 12.81 £ 0.13ab 7.37 £ 0.09¢
MHWC 20 69.51 + 0.40d 12.69 + 0.57ab 7.34 £+ 0.08¢c
+PMC 40 69.39 + 0.13d 12.70 £ 0.17ab 7.68 £ 0.13ab
uC 63.54 + 0.41de 7.83 + 0.14b 4.16 + 0.02bcd
MEWC 20 62.46 + 0.51f 7.04 £ 0.11c 4.05 + 0.08cd
40 62.90 + 0.14ef 7.13 £ 0.12¢ 3.93 + 0.18d
PMC 20 25 64.71 + 0.41ab 8.42 + 0.09a 433 + 0.11ab
40 65.12 = 0.51a 847 £ 0.31a 4.43 £+ 0.20a
MHWC 20 64.03 + 0.19cd 8.02 £ 0.15b 4.05 £ 0.09cd
+PMC 40 64.37 + 0.20bc 8.11 £+ 0.08b 427 + 0.21abc

'UC : Untreated control, MHWC : Medicinal herb waste compost, PMC : Poultry manure compost, MHWCHPMC : Medicinal herb
compost 50% + Poultry manure compost 50%, ’DAF : day after flowering, *Values are meanstandard deviation (n=3), a-f : Means with
the same letter in column are not significantly different at p<0.05 level by Duncan’s multiple range test.

eIt & 15, 20 Y 25 DAFO] =213t E5A; 144 9
opdAtd 275E pH7E S7HEE EH| R0l BARl
o] A HAste] pH &Y AS UEtieh o=
nitrosoamine A & pHE= 2.5-3.0°0.2 pH &4 0]
o] ol A 4718 oJA] ZHERO] T pH7} ol A
Fagtefarl B33t Kytopoulos(1987) 2 o)} A5k
o, g 28 0] oAk 2758 UC, PMC 9
MHWC+PMC A3 53 MHWC A& 7t pH 1.2,
4.2, 6,004 PAE HolA| ghgto; A2 57ke]
OJE A EH U (p<0.05), 53] MHWC 2|9 obd
A1 2750] 15, 20 DAFS] 313t A9 The Zof 3}

oL 25 DAFO| -8ijt 79 thE -5 HIste] 7

Tyrosinase A3}j&3}
Fig. 4= B8} 3419 =8kA| 7|9 tyrosinase A&
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A2 AL UCe} v sH} tyrosinase A|EI7} SV}
o] Z+7} 28.73-34.77%, 28.51-42.41%= 25 DAF2]
34.78-55.5T%xtt Aoz we avE HArHp<
0.05). Jung et al (1995)2 E-EZ}9] tyrosinase A3l &
o] 63%0|9al, Park et al (2007)& EEA} 2EE9]
tyrosinase A3 &°] 1 w/w% oA ujsilr) 43%, &
<7 39%e gt Ao} v} Zol7t Qe o &
At 53] vt A Aol =o; 2 Ao A
b= 25 DAF 2H 9] Adfgo] F71e= BFe = e A4
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Table 30l|A] 15, 20 L 25 DAFO]| 481351 HE} 1140
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-249 -



HEEHRHAE Korean J, Plant Res, 24(2) : 243~252(2011)

[ Untreated control

B >0 vBwe vgna

B 40 MEWC Mgha

20 PMC Mg/ha

E= s0pvc mgma

7| = 20 MEwc+PMC Mg/ha
40 MHWC+PMC Mg/ha

=
S

0
=

Tyrosinase inhibitory activity (%)

20 -

Harvest time(DAF")

Fig. 4. Tyrosinase inhibitory activities in Rubus coreanus
Miquel by application of MHWC, PMC and MHWC+
PMC during maturation. 'DAF : day after flowering,
’a-c : Means with the same letter superscripts of
histogram’s are not significantly different at p<0.05 level
by Duncan’s multiple range test.

31911, 20, 40 PMC Mg/ha®] 33,64, 35 47%%} 20, 40
MHWC+PMC Mg/ha®] 33,65, 37.76% K} =2 &
2 B k(p<0.05).

Xanthine oxidase A|3|&A4

Fig. 5% EHA} 1+4 9] 43X 7|8 xanthine oxidase
A3&= 15 DAFO|A] UC 29.51%°] 4|3 40 PMC Mg/
ha, 20 MHWC+PMC Mg/hao|Aqt Z+2+- 0,72, 0.68%
S7HE S B O Y Aol Asfjanst ga
=] th(p<0.05). 20 DAFO|A= UC 27.37%°l H|sf 40
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Mg/haoll A5k 22} 0,87, 1,15, 0.47, 2.86% S7}=|<
9] Aol Asarrt aE rk(p0.05).
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A A EIE A EIAHp<0.05), 2 B2 34
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Fig. 5. Xanthine oxidase inhibitory activities in Rubus
coreanus Miquel during maturation by application of
MHWC, PMC and MHWC+PMC. 'DAF : day after
flowering, “a-g : Means with the same letter superscripts
of histogram’s are not significantly different at p<0.05
level by Duncan’s multiple range test.
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