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ABSTRACT

Korean cabbage waste is produced in huge amounts in the process of dealing, and
most of them are discarded imposing burden on our environment.

In case of Garakdong agricultural and marine market in Seoul, the daily average
amount of Korean cabbage waste is estimated more than 355ton (64.1% of the overall
amount in waste occurrence). Recycling the cabbage waste is important for the
protection of environment and reuse of waste materials. We examined the present
situation of occurrence of the cabbage wastes, normal properties of the dietary fiber,
and the conversion of high value-added dietary fiber from the cabbage wastes. As a
result of examination of the content of dietary fiber in Korean cabbage waste, we
found that the dietary fiber content (2.5%) was higher than the known value (0.7%),
and that in the process of extraction of dietary fiber, there was no significant dif-
ference between the samples added with amylase and protease compared to control.
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Fig. 1. Cabbage wastes mixed with other wastes.

Table 1. Comparison of Margin System of 10 Fruits and Vegetables.

Dried
Item Cabbage | Radish | Garlic | Onion }Cucumber Water red- Green Apple | Orange
-melon onion
pepper
Farm
receiving (%) 20.6 25.5 52.6 40.8 58.7 60.1 68.1 47.7 417 53.5
circulation
margin (%) 79.4 74.5 474 59.2 413 39.9 31.9 523 523 46.5
Forwarding 45 10.8 18.3 11.0 18.7 11.0 4.7 227 227 219
Selling
Wholesale 249 127 11.6 18.8 10.8 48 13.6 130 13.0 6.6
Retailing 50.0 51.0 17.5 29.4 11.8 24.1 13.6 16.6 16.6 120

WS AR ol g wjF 27| HGE
22 £ Qo] duk 27| (AFA, utx, 2AF]
2% ) 5] 7] HEdd(Fig. 1).
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Afraz TS AT dHA
Z F%2 o 12%F AAYUY (s
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4, 1991) (Table 3). Aeo] AH2: A8 24
o AEY Aoz AEY 23 #A, AYA
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F4EHA = ¥ starchd I2F4 (Trowell,
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Table 2. Occurrence of Wastes Annually and Monthly.

unit (amount : ton)

’89 ’90 91 '92 '93
Average Average Average Average Average
Month Total : Total . Total : Total . Total .

Carrying ca:)lrlxtng Carrying ca.g)jlflltng Carrying cafgg tn J Carrying ca._r:‘))l’lltng Carrying Cafg:?g

-out (/day) -out (day) -out (/day) -out (day) -out (/day)

Total |136,372.5| 383.1 |[154,168.5| 439.2 194,036 579.2 |192,548.4| 573.1 188,820 | 558.6

1 5,287 188.8 5,474 219.0 6,598.5| 2444 7,548.9| 279.6 6,622 | 2452

2 5,304 2122 6,145.4| 2364 6,369.5| 276 7,471.5| 2989 7,120 | 2738

3 7,7435] 249.8 1514 259.1 9,716 335 10,657 367.5 9,517 | 3282

4 86445 2882 7,361 253.8 12,299.5| 4393 12,560.5| 448.6 12,254 | 4376

5 11,0925 357.8 12,204 393.8 17,080 589 18,389 634.1 17,946 | 618.8

6 13,032.5| 4344 12,975 4327 18,339 655 20,3545 726.9 20,024 | 715.1

7 16312.5| 526.2 14,294 461.1 21,373 737 22,900.5| 789.7 21,000 | 7272

8 17,851 575.8 15931.5| 5139 | 23,796.5| 8206 | 25,899.5| 893.1 21,021 724.9

9 15,941 590.4 24,162.5| 8054 22,002.5| 8463 22,895.5| 880.6 23,335 864.2

10 14,126.5| 455.7 18,568.5| 663.2 | 23,123 7973 | 20,567.5| 709.2 19,327 | 666.4

11 12,010.5( 400.4 17,549 585 19,466 695.2 13,361 4772 17,374 620.5

12 9,027 291.2 11,989.5| 386.8 13,8725 462.4 9,943 342.9 13,193 | 4549
Table 3. Contents of various Cabbages. unit : % AF B2, wjEk wkx), 9A wkx], gy oA, 3
Carbohydrates ¢ F Sue Edyh BuED g (QAd,
Items  |Moisture| Protein | Fat _ﬁlg;)(r)lus Fiber Ash 1993; Vahouny et al., 1986). m&t Ale| A
Korean | g0n | 13 1 02 | 24 | 07 | 06 o B oz AREE TN FRES ©
Cabbage | "™ : ' i i ' < FFe] oE I¥IPER AE (4], xylooligo-
Cato, [ 959 | 13 | 01 | 16 | 07 | 04 saccharide, xylitol) 22 Hge] 7F53lc} (Ro-

Cabbage | 924 | 15 | 02 | 47 | 07 | 05 berto ef al., 1994).
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Table 4. Classification of Dietary Fibers.
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Origin Classification Composition
Cellulose Glucan
Structure Hemicellulose Arabinoxylan,
Insol Material Plant Glucomannan,
-uble of cell Arabinogalactan etc.
wall Insoluble Pectin Galactan, Galacturonan
Lignin Phenylpropane compound
Animal Chitin Glucan
Plant mucilage(Fruit)
Pectin Galactomannan
Seed mucilage
Locust gum, Galactomannan
Guar gum, Galactoxyloglucan
Plant Damarin gum
Seaweeds mucilage
Alginate, Agar Galactan
Carrageenan Guluronomannuronan
Soluble Resin mucilage
Arabia gum Glucuronoarabinogalactan
N Xanthan gum High polymer Glucan composed of
Microbial Pullulan LT
Gluronic acid, Mannose, and glucose
Gellan gum
Derivative Aluginic Algininc acid PG Ester
of natural acid
high
polymer Cellulose Carboxylmethylcellulose

2o} 23)s) ATl 2 W Qosln Aes
= 9.

FoelAl Aol Hhat $5 0 AFd 99
7) st on, Mol A Age] BeAoe 3
7¥3ted 19906l 1009 Y TFRA 914 200
49 FEE Ful kg Ao,
1993). 90%o|¥ AR CE £H| Azt A
o AH7h BHY AFES SR, 295N A7)
o et AlFel AEsel F43 WD 9o
o, ®A FRelA AT gk Aol Afe A
F 2shm Qe YA, Ho Af 24 7
ol Fasieh £ ZAllA Uehd i3 2471
Z7sh A A 7] AR B W 247
g $431o W 2 TYAR Ao A

& 32 7154 20

WA SRR A e e g o
xRN deE Wi 2d47F o gsd
Enzymatic Gravimetric Method (Prosky et
al., 1985; ¥-2oF%}3]W, 1990; Heaton, 1979)
£ FHA Aol ARAE FEssdd WA wE
2718 A AeA] 105°ColN 3 54t
HNZE & ¥, desiccatorel] B#gig Az A
EE AA 7o} 0.3~0.5mm meshZ AHEZ F,
lg Al&% 500ml F2kAzdd #Hsle pH 6.0
phosphate buffer 50ml$ ¥ &4 Terma-
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myl (heat-stable a-amylase) (No. 120L,
Novo Lab. Inc.) €9 0.1ml$ ¥ B+ &
ol oF 3087 7HEFAZIE. 22 AFEeA
pH 7.5% %33 protease (No. P-5380, Sig-
ma Co.) 5mgs} &4 60°C, 3027 ¥kg-A)7l
oh. Aoz A3 F pH 4.52 933 amy-
loglucosidase (AMG) (No. A-3042, Sigma
Co.) 0.3ml& 93 o}A] 60°C, 3087 vhg-A]
At dees Ahse) Aol 4AHE BAAR F
147 Fo WAz, 0.5g Celited 9] ¥
crucible®] FAE £&g F, crucibled FaA
AR Aol A4S 78% olEE ol Az
| 98% oehg 3 oM EST AHE B Aol
47} AgA crucibled 105°CollA] 313Eq)
ZAZ F, Aol Afe FAE FA%H. 17
I 525°CollAl 5A17E FtF Aol AFE HE F
ash®] FAE &A3t

Aol Af FF HAAAM AR o2 5a9
& B UM Zzhe] EAE At A2ist
¥, TAZ 343 98 249 vy, =
g wiFol FE8 Alo] HFae A (Free
sugar, Starch, Hemicellulose, Cellulose,
Ligin )& #4-2 Southgate method (Y-
839, 1990; Heaton, 1979)F o] &3l4t}.
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*A|Ab: Total dietary fiber(TDF)
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(Table 5). 18]x $£¥ =2 95.23%, ash
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Table 5. Contents of Cabbage Wastes.

Weight of [Weight after .
Cabbage drxing at V\(/;:;zr Dle"?f%)ﬁber '(;il;
(8 105°C (g)
1959.7 93.5 95.23 2.45 0.93

WEa A 2T Aol A HES ¥AL 2
& FZ3 w39 Aol AHfiels Cellulose,
Hemicellulose, Lignin&2 2 o]Fojz} glon,
el Bl4A AEA Aol AHE gl
o} (Table 6).

=g o8] T S dotRr] A, 4
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Table 6. Analysis of Contents of the Dried Cabbage Wastes.

Items SFllr;Zr Starch | Hemicellulose |Cellulose| Lignin
Content
%) 235 12.1 10.5 136 | 94
A
100 ]
£ 5}
£
o
2 50 |-
25+
0

Fig. 2. Effect of various enzymes in the extraction of dietary
fiber.
(A: Dried Sample, B: All enzymes used, C: Exception of
Protease, D: Exception of AMG, E: Exception of Termamyl,
F: No enzyme used)



Table 7. Effect of various Enzymes in the Extraction of Dietary Fiber.

b Molfz(e] Apst BoF 69

Dried Weight after Weight of Weight of Content of
Sample Weight drying at ash (g) dietary fiber dietary fiber Remarks
@ 105°C (g) (B) (g) (A-B) (%)
1 1.0003 0.7057 0.1984 0.5073 50.7148 All enzymes used
2 1.0007 0.7075 0.1902 0.5173 51.6938 Exception of protease
3 1.0008 0.6928 0.2020 0.4908 49.0408 Exception of AMG
4 1.0003 0.7075 0.1940 0.5135 51.3346 Exception of Termamyl
5 1.0003 0.6991 0.2104 0.4887 48.8553 No enzyme used
6 0 0.0643 No sample
%A, ol 44T 339 A% BE Ea 2 25:pp. 926-932
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