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Characteristics of Composting of Castor Oil Cake Mixed with Waste
from KimChi Factory and Its Influence on Lettuce Growth
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ABSTRACT: The consumption of KimChi, which Korean are a favorite food, has dramatically increased by
changes of life style and waste as by—products in KimChi factory, This study was conducted to evaluate
an effect of compost of caster oil cake (COC) mixed with waste from KimChi factory (KWF) and its growth
effect of lettuce, Treatments were consisted of 4 treatments as COC compost (60% COC+40% sawdust) as
control, control+35% KWF (K—1), control+50% KWF (K—2), and control+65% KWF (K—3). Temperature, pH,
O.M, and microbial phase of COC composts blended various ratios of KWF or free were unaffected, It was
appeared that nitrogen content of KWF treatments was higher, but the ratio of organic matter and nitrogen
was lower than the control, Although KWF treatments were acceptable compost under the guideline of Korean,
NaCl content of K—3 was 1,91%, and it was very higher than that of others, In comparison with fresh
weight and dry weight of lettuce, K—1 and K—3 were similar to control, These results indicated that the

waste from KimChi factory was possible to use the composting raw blended materials below 35% mixtures,

Keywords: Castor oil cake (COC), composting COC, Composting materials, Waste from KimChi factory (KWF), Lettuce
growth
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Table 1. The properties of law materials used for
composting castor oil cake and waste from KimChi

factory
2) 3)
vetoriars? WCT OMT TN OM/N _NeCl
(%) ratio  (g/kg)
coc 10.6 808 485 166 ND.
SD 194 772 014 5514 0.3
KWF 921 53 029 183 187

l)COC . Castor oil cake, SD : Sawdust, KWF . Waste from

KimChi factory,
2
)W,C.: Water content,

4
>N_D‘ . not detected,

3
)O,M. . Organic matter,

2| A] 7)ol 9128t AAFOA] 47 EoF 2285 }

AT}, ob7ke] R FR HARA], ZA|FA
2 EAMIA FeRa, ZF YRe] olstshs E4
2 [Table 1]3} 2t}
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ofE7te|gute] EH|sh= ofEzbE|gutat FH
S {715 AAHE 185l 40%2}F 60%5 S
H|2 egtatqlet, ofEzbe]aab EH|st AJF] A
2= x| FAHE(waste from KimChi factory;
KWF) 9] &3tof ufg}t o=+ (control), KWF 35%
AgHK-1), KWF 50% H2|F(K-2) D KWF
65% AE|TH(K-3)2 FE3t] AP stk
Hjg Sofli= Eu| sl HelelesE et K-1 9
K-2% 247+ 155 L, 80 L, 50 L | RS 333
27] 2BS 50~60%2 ZAHTFOL K-39
FETFS 50% ol UERYo] RS FF5HA|
o¥oktHTable 2], Eu|3} A|8e 20154 6Y 26
A 7t A YR FHE SHT T U=
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Table 2. Blending ratio of composting castor oil cake
and waste from KimChi factory

Blending ratio of raw materials (%)

1
Treatment ) coc D KWE Waster
supply
Control 33 22 - 45
K-1 30.6 20.4 35 16
K-2 27 13 45 10
K-3 21 14 65 —

1)Control, COC compost (60% COC + 40% sawdust);
K-1, 65% Control + 35% KWF; K—2, 50% Control +
50% KWF;, K—3, 35% Control + 65% KWF,

]’urn over & airation

Fig. 1. Composting after blending with castor oil cake
(COC) and waste from KimChi factory (KWF).
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Table 3. Soil chemical properties used in this experiment

Avail Exchangeable cations
H EC TN  OM ' CEC
& C —P205 K Ca Mg Na
(1:5) (dS/m) (g/kg) (mg/kg) (cmol*/kg)
5.6 1.3 4.50 40.4 228 0.9 13,8 6.8 1.3 20,1
= PDA HjA o &A zZ+zF 30°Ce} 25 Cof| A vk AL HEAZ2A7|(SPAD-502, Minolta, Japan)
stotct, g olgsto] 24591, SPSS 195 o5t @l

5
tEHAE ol Azt BakS wlaskich
22, AXRMZE 2T oF7tal Rt
H| 2| ZHEXHHHA IS
3. Zu A uF
2.2.1. TAA=
A A2 ofF7tel it HulE o] 83 &
B Al 20159 8URE 109714] 374Ut
A AA] A o] HAR A8 oA a5}
Atk FRAAEL A=(Lactuca sativa, WHAA X EH|3}; B oA 2E= {79 By o R
of, ERIHE olgsigt u|EE Saf wavt & UHtke $87 AR ST A [Fig. 2]
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Fig. 3. Variations of water content (W.C.) during
composting after blending with castor oil cake (COC)
and waste from KimChi factory (KWF). Control, COC
compost (60% COC + 40% sawdust); K-1, 65% Control
+ 35% KWEF; K-2, 50% Control + 50% KWF; K-3, 35%
Control + 65% KWF
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Fig. 4. Variations of pH during composting after
blending with castor oil cake (COC) and waste from
KimChi factory (KWEF). Control, COC compost (60%
COC + 40% sawdust); K-1, 65% Control + 35% KWEF;
K-2, 50% Control + 50% KWF; K-3, 35% Control + 65%
KWEF.
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Fig. 5. Variations of organic matter, T-N and O.M./N

ratio during composting after blending with castor oil

cake (COC) and waste from KimChi factory (KWF).

Control, COC compost (60% COC + 40% sawdust); K-1,
65% Control + 35% KWEF; K-2, 50% Control + 50% KWF;

K-3, 35% Control + 65% KWE.
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Table 4. The variation of microbial phase in compost blending castor oil cake and waste from KimChi factory

Viable cell count (CFU/g)

1 DAT? 5 DAT 10 DAT 15 DAT 20 DAT 30 DAT 35 DAT

Total 6.50X10°  1.50X10°  9.50X10°  7.80X10°  1.26X10°  9.95X10°  1.60X10°

Control ~ Bacteria  6.15<10°  1.50x10°  9.50x10°  7.80x10°  1.26x10°  9.95X10°  1.60X10°
Fungi 4.00%10° - - - - - -

Total 6.96x10°  4.85X10°  1,96X10°  2.85X10°  38.05X10°  8.67x10°  2.60x10°

K-1 Bacteria  6,94X10°  1.00X10"  1.76X10°  2.85X10°  3.05X10°  8.67x10°  2.60%10°
Fungi 5.00<10°  1.00X10"  4.00x10" - - - -

Total 1.86x10°  6.80%10°  2.09X10°  2.70X10°  7.85X10°  7.10X10°  1.50X10°

Treatment”  Species

K—-2 Bacteria  1.86X10°  6.80X10°  2.09%10°  2.70X10°  7.85X10°  7.10X10°  1.50%10°
Fungi - - - - - - -
Total 3.85X10°  2.30x10°  2.70x10°  1.23x10°  2.19%10°  1.09x10°  1.30x10°

K-3 Bacteria  3.85X10°  2.80X10°  2.70x10°  1.23x10°  2.19x10°  1.09%10°  1.30%<10°
Fungi - - - - - - -

1)Control, COC compost (60% COC + 40% sawdust); K—1, 65% Control + 35% KWF; K—2, 50% Control + 50% KWF; K—3, 35%
Control + 65% KWF,
Z)DATZ Days after treatment of KWF,

Table 5. The properties of compost blending castor oil cake and waste from KimChi factory

W.C, oM, N P20s KoO NaCl OM./N

Treatments” : G.l.
(%) ratio
Control 45,7 48.6 1,09 0.87 0.61 0.62 44.6 106
K-1 41.4 497 1.74 1,20 0.99 1.34 28.6 96
K-2 38.1 53.2 1.87 1,19 0.98 1.67 28.4 81
K-3 36.6 52 1.62 1,23 1,15 1.91 32.1 83
2
Guideline” 55 below 30 over - - - 45 below 70 over
below

1)Control, COC compost (60% COC + 40% sawdust); K—1, 65% Control + 35% KWF; K—2, 50% Control + 50% KWF; K-3, 35%
Control + 65% KWF,
Z)Guideline of compost in Korea,

Table 6. The growth of lettuce by application of compost blending castor oil cake and waste from Kimchi factory

No. of Leaf Leaf Fresh Dry
Treatments” Chiorophy!l leaves length width weight weight
(ug/1OOcm2) (ea/plant) (cm) (g/plant)
Control 19. 3a2) 16.2a 16.5a 10.3a 28.4a 3.18a
K-1 18.7a 12.7a 16.0a 9.3b 21.6a 3.01ab
K-2 17 6a 13.6a 15.9a 9.4b 22.3a 2.88b
K-3 19.3a 15.2a 16,3a 9.9a 25.8a 3.24a

1)Control, COC compost (60% COC + 40% sawdust); K—1, 65% Control + 35% KWF; K—2, 50% Control + 50% KWF; K—3,
35% Control + 65% KWF,
2)Means with same letters within column are not significantly different by Duncan’s multiple range test p=0,05 level,

4. 2 E FHK-2) L PAFRAE 65% H2T(K-3)2 4

Aatol YARARES] He] A] ofF7tel st Eu]o]

QA RARO] ofzEstelgare] Hulslel i 54 R E¥e] AEAMAEE S Ake of
Y 9 2AARA RIS Frjelr) o AT

& A FEAHES A5k ke 2T (Control), L EH|3k AR £ 7Y 59k 60~T70CHES] 11

AABAE 35% A2 THK-1), AARAE 509% 3 2= FAIBHIAL, o1 Hady| AlEste] Al §

$71E493), 25(2), 2017
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