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On the biodegradation of organic components especially

cutin of Japanese cedar leaf litter.

Hidekuni Kawakam’™, Sunao Kusama™, and Sigeaki Kursuna™®
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It has recently become apparent that true lignin is rather miner component in several need-
le-leaves, and cutin in the cuticule of needle-leaves is analysed as Klason lignin by the conventional
analytical method. In this report, change of the organic components especially Klason lignin and
cutin during the decomposition of leaf litter of Japanese cedar {(Cryptomeria japonica D.Don) in the In-
abu forest of Nagoya University was studied. The samples in litter bag put on the forest floor were
gatherd bimonthly and their organic components were analysed. When the leaf litter decomposed on
the forest floor, some parts of cellulose in the amorphous region and hemicellulose of the leaf were
easily degraded in the early periods of the biodegradation. After that, residual hemicellulose was
relatively stabilised. Cellulose, on the other hand, seemed to be gradually degraded and remained a
region of the higher crystallinity index at the final period. Klason lignin in the litter increased with
the progress of biodegradation. However, the value of the Klason lignin did not represent that of
the true lignin in the litter. It seemed that the Klason lignin might contain cutin, humic substance,
protein, and nucreic acid in various ratios at each period. Cutin seemed to be easily degradable by
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soil microorganisms, it decreased to one half for 14months of biodegradation on the forest floor. In

constitutent monomers of the cutin, 10 (9 ), 16~ dihydroxyhexadecanoic acid was easily decom-

posed, while almost 16-hydroxyhexadcanoic acid was remained in the litter for 14months of biodeg-

radation. In the final period of biodegradation, it seemed that humic substance was produced con-

siderably in the litter.
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Table 1. Changes in total microbial activity in the
leaf litter samples of Japanese cedar.

Incubation time

Sample Month of sampling

Thr, Zhrs. 3hrs.
1 Sep. 1984 - - -
Ii Nov. ” - - 0.5
I Mar, 1985 - 1.3 2.1
v May ” - 1.1 2.0
v Jul, 4 1.4 2.1 2.5
Sep. ” 2.1 3.4 4.3
Vi Nov. # 0.9 2.6 4.0

Total microbial activity was expressed by the activity of
hydrolysis of fluorescein diacetate.
All values are the absorbance of free fluorescein at 490

nm,

Table 2. Chemical composition of the original and decomposed leaf
litter samples of Japansese cedar.

Sample I il il N \ Vi Vi
= Hot water 19.0° 8.9 7.2° 5.6 6.8 105 8.0
é EtOH-benzene 14.6 8.0 9.7 10.6 8.5 7.0 6.0
§ 1% NaOH 42.7 46.3 47.8 57.4 56.5 52.7 56.7
Holocellulose™ 51.9 49.7 49.1 49.9 48.5 45.9 43.1
a ~cellulose” 37.7 33.7 33.5 33.9 3.5 241 23.2
/3 -celiulose” 0.1 0.2 0.5 1.1 2.6 5.9 2.6
Klason lignin®* 43.7 49.2 51.0 55.3 55.0 55.0 56.7
Cutin acid"™” 11.0 6.3 5.7 8.2 7.1 6.8 6.1
Ash® 5.2 5.3 6.6 6.9 6.1 8.0 8.7

* in percent of dry sample

** in percent of extractive-free sample
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Table 3. Crystallinity index of the litter samples.

Crystallinity index

Sample

vs. litter vs. Holocellulose
1 11.2 21.6
I 18.2 36.6
H 16.0 32.6
v 16.7 33.5
\% 12.9 26.6
Vi 19.3 42.0
VI 21.1 49.0

. 4‘7.,.



Bull. Nagoya Univ. For. No. 9 (1987)

BERZLOTHNE L hS X AV S RBIER
FEoTwdb, Ll, 79 r&ioduilyEsts
DY) FEVERICRE VS O TR R E
WlEL A5 2 L WHkOEY Ch b, 7 F 2D
I AT VA IR B & OB IRBU M At
RGO E & Klason V) 7= & LTERES
NBPOTHD, [HEZR BN L O Klason
TS RERTABIZLRWE SIS, ZOYA
B2 F ORI XS AR, AN Vi
DB DTH BT,

A KRB L OF O L5 HEE o Klason U 7
Z V4 Table 2D & H AR T43%TH Y
EoHof et zofiia LA L, 145 Bk
E56% I LT b, $EEDAGH T IR
Klason ) 7 = VA K$ 284 3B $Co
g1 CLCHBATVWAEZATHE, =
OBBITESHEERD O F a0 — 20 555E
P L MR Y = CEOHINLEFS LW
HETHDH I,

-7, MEHUED Klason V) 7= T B AR
LbDELTVBUPEDDEST Y F VIiEFig. 1D
L HERHO1% b5, LaL, =58
DHEFT &I F UL L1dh Bisicid) ¥ —
VEMRC A L% AP LCnd, $hbbyF
IS B » Tid Klason V) 7= v g ficfil
D25% b T WA k8 H 1213 Klason
D= HoB0% s 50 R ICBE Ry, L
B o Ty F gL REORS e Z SR
Bo

VIRt By F VBT ) v—-OH AT
v b 7T L (Fig. 2) #oHELMEL S IS
LA FEEE S T L OEKSE B D10 (9),
16-C FOdoand:H7h vl ADl6-L F
OFOAFHFH UV BETHLE, SNEDEDTDS
H BIRGORIENIZ PP E LI Edtbrb,
RS DI OREENEAL % Fig. 3R T, W
FHEA 140 B o RE VT BT it it
D3FBEICHP LT VD, ThIZHL A KD
RIS LT b, &7 F R34 A
WKAZER L TWB DTy F L OHEMHE, 13E A
EBWAOWAIHEILbDEEIOND, ¥

08 | 1985
Sep, Hov., Mar, May Jul, Sep.  HNov.
AL n [ [ v v Vi
80
501 . :
\Klason lignin
40f
30
201
Cutin acid
101
0 : v v v
0 2 4 [ 8 10 2 14
Months

Fig. 1. Changes in content of Klason lignin and cutin
during the decomposition of Japanese cedar
leaf litter,
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Fig. 2. Gas chromatograms of cutin acids in the
original and decomposed leaf litter samples
of Japanese cedar.
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Fig. 3. Changes in content of cutin acids during the
14-months- decomposition period.
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Table 4. Changes in the value of elemental analysis of
Klason lignin during the decomposition.

Sample N C H ¢}
1150 elsd 5790 3152

I 1.13 61.02 5.31 33,54
i 1.04 61.10 5.47 32.39
W 1.14 59.75 5.26 33.85
y 0.71 51.54 4.46 43.40
W 1.06 58.92 4.91 35.11
v 1.35 58.12 4.70 35.83
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