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This work was designed as basic studies on the development of diet for the treatment of obesity.
The effect of alginic acid which is the major component of brown algae was investigated by comparing
with agar, cellulose, carboxymethylcellulose (CMC), chitin, and lignin as dietary fibers.

These dietary fibers (10%) supplemented to basic diet were fed ad libitum to Sprague Dawley rat
for 4 weeks, and the inhibitory effects on obesity were evaluated by measuring body weight gain and
feed efficiency, the content of glucose and cholesterol in serum, lipase activity in serum, lipid
content in liver, adipose tissue around epididymis and ovarium, and Lee index etc.

Among the inhibitory effect of these dietary fibers on obesity, lignin was the most effective (p<0.
001), followed by Na-alginate (p<0.01) for body weight gain, but lignin was the most effective,
followed by CMC, and followed by Na-alginate for feed efficiency (p<C0.001).

In the inhibitory effects on lipid accumulation in liver and adipose tissue around epididymis and
ovarium, lignin and Na-alginate group among these dietary fibers were more effective than others,
but there was no significant difference between male and female. The inhibitory effect on obesity
evaluated by Lee index was effective in the otder of Na-alginate>lignin>>CMC>>chitin>cellulose
(p<0. 001).

The decreasing effects of lipid content in liver by dietary fibers were found in the order of agar>
CMC>cellulose>Na-alginate>chitin>lignin (p<{0.001). Glucose content in serum was significantly
decreased in cases of CMC, lignin and Na-alginate, whereas a slight difference was found in chitin,
but cholesterol content in serum was decreased for all dietary fibers examined except cellulose group.

The increasing effect of lipase activity in plasma was found in cases of Na-alginate and chitin, while

cellulose, CMC and lignin groups were decreased.
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Table 1. Composition of experimental diets
(g/100g diet)

&

Ingredient Group [ * Group]] Group][~VI**
Starch 50.0 37.8 37.8
Protein 22.1 16.7 16.7
Fiber 6.0 4.5 4.5
Ash 10.0 7.6 7.6
Fat 2.5 1.9 1.9
Calcium 0.7 0.5 0.5
Phosphorus 0.4 0.3 0.3
Margarine — 30.0 20.0
Dietary fiber — — 10.0

+Basic diet was purchased from Cheill Feed Co.,
Ltd.
+*Group [ : agar, group{y: cellulose, groupV: CMC,
GroupVl: chitin, groupVl: lignin, groupVi: Na-
alginate.

2. FrhErhe] feE &%

FREiS) I 4R$ Folchy©s] vz} CHCl;:
MeOH(2:1, v/IRWSZ #iH, WM, wftshgoh.
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3. MmiEhe glucose & &

mygpe] glucose Ak BBk 2%t kit A%
(DR—2400, Kainos Lab. Inc., Japan)o 2 JJ53}3l
B, 7 ARke] M 0. 02 ml, EREFH(200 mg/dl)
0.02ml-& A7 Y3, #HMs KEFRSE(glucose B-
test) 3.0ml B 7}3le] 37°C water bath o] A 1557/
RHEAZ T o] KIEWE blank & BF 235le] spec-
trophotometer 2 500nm o] Al WAEE HEstd
g KWl wet glucose A& ALESHA .

Glucose Zrit(mg/dl)

e wpE
= Eeawe) gorE 200 @

4. Im¥se] M cholesterol &4k

Mgk o] 4 cholesterol A& BERIAC] 4 kit
R (Youngdong Pharm, Co., Korea) o 2 JH|s}3l
o}, ZF AR ae] fiff 0.02 ml, FEEEFEHE(300 mg/dl)
0.02m % 21 W FERFE(T-CHO-N) 3.0ml
2 7}sle vortex mixer of 4] A% F 37°C water
bath o] 115531 KEEAIZ = o] KEWE blank &
#E 2 stod spectrophotometer 2 500 am o] A )G
EE S48 b K@ whel # cholesterol &
#e ArEssie

# Cholesterol(mg/dl)

= mEREY BoE 300 @

5. f#dre] lipase fEME:

mpge) lipase fEPER Tietz kel <3t kit A3
(BC—113, Youngdong Pharm, Co., Korea)o 2 ¥
wstel el A Ag e ffg 1.0ml & F 3tz lipase
buffer 1.0 mi, olive oil emulsion 3.0m/, D.W. 2.5
ml & 7}8l3z vortex mixer 2 2 &3k % 37°C water
bath o] A 685 FFEAZL oh& thymolphthalein §f
¥ 4 drop-& sbste] blank 3 HEE 3t 0.05
N-NaOH 2 el & wizx] AHstd 0.05N-
NaOH #f#£&t& lipase fFifE o2 2A)5kg vt

6. Lee index ¥ fA¥I&hE] HE
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lignin(34%)e] 714 EHeldx, 2 P&l Na-
alginate(76%), cellulose(78%)¢] <ol ow, fe-
male - lignin(67%)¢] 7} EF Aoz, = &
o] Na-alginate(71%), cellulose(88%)2] <o =24
male 3} 702 A Vel ggivh = BEER
B oMoz ol lignin 10% HMEEIL 43%
9 AR e BEEMASE ez Az
0.001), = th-&e] Na-alginate 10% MR ZA
71%9 @BERME Jebiz 99=H0e<0.01), ¥
1} agar, cellulose, CMC 4 chitin 10% HINEE=
A8 HEA ddedl. ole gt A Tsai 529
MEiERd A —Fsln 5% ¢ 4 A+

e AR ®Ee s Jebhd  EREFLED)
Bol s @EBMHY BRILE fAe¥ 5
Ao mE MEHBRENEE MIUTHE A3 fHE
BME, & @REEEZA feske Ao whbAd
Aoz 47Asch Table 3] EAR MHBES
margarine ZRMEF-S HWEHFH(00%) 225t Hhigks}
o] mw malee lignin(47%)>CMC(60%)>Na-
alginate(70% )>cellulose(81% ) >chitin(85% )9 <=
o}9lz, female & Na-alginate(62%)>lignin(65%)
>CMC(71%)> chitin(79% ) >cellulose(85% )¢ <
olglen, AAl= ez v lignin(53% ), CMC(63% )
W Na-alginate(68%) 10% #HMEEEC] o}F ZEH
ql Aoz Vel a(p<0.001), cellulose 10% #RM
BE AT AR v A2E JeEev (e
0.05), = u¥+e] agar 2 chitin 10% HmMPEe 13
Al FEEYE BRE BT ¢ a9k

ol & it MEEM ¥ MEHE Sd4 £
BB k%) F=  Ebihara $-(1981)12, Jenkins %-(19
7)Mo Y BAMERMY Ao @ WBEH 5
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Table 2. Effect

IR - MR - 78 - RIRIE - BER - TAE

of dietary fibers supplemented on bedy weight and feed efficiency in rats

Body weight gain (g/four weeks)

Feed efficiency**

Diet group
Male Female Total Male Female Total
] None 6215. 8% 40+3.6 51+£5.1 12.5+1.1* 9.6+0.9 11.240.8
[¢2)) (133) (88) (68) “n ¢4D)]
I Margarine(M) 87+8.1 30+5.4 581+9.2 18.442.0 9.94+2.2 14.6+2.4
(100) (100) (100) (100) (100) (100)
I M+agar 85+4.5 34+2.7 59+8.5 17.8+1.0 9.010.8 13.8+1.1
o) (113) (102) 99 (€)D)] (95)
IV M+ cellulose 64+4.0 34+4.9 53+6.3 14.940.9 8.4+1.5 11.9#%1. 39
(78) (88) 1) (81) (85) (82)
V¥V M+CMC 73+8.5 33+5.4 53%8.6 11.0+1.7 7.0+1.5 9.241.42)
(84) (110) 9D (60) [€2)) (63)
VI M+ chitin 79+6.7 29+1.3 56+8.2 15.7+1.3 7.8%0.5 12.5+1.4
D D (€] (85) (79 (86)
VI M+lignin 30+4.0 20+4.5 25+3.52) 8.6+0.8 6.4+1.1 7.7+0.72)
(€2)) 67 (43) “n (65) (53)
Vil M+ Na-alginate 663-3.1 21%+2.2 41+6. 69) 12.9£0.7 6.1+0.6 9.9%1.42)
(76) (71) ()] ‘ 70 (62) (68)

Figures in parentheses are expressed percentage of margarine group.
*Mean=+S.E of 5 rats per group for male and female, and 10 rats per group for total.

=+Feed efficiency: body weight gain(g) /food intake(g) x100

Significantly different from margarine group by student’s t-test: 2p<0.001; ®p<C0.01; <p<0. 05.

Table 3.

gonad in rats

Effect of dietary fibers supplemented on liver weight and adipose tissue of

Liver weight (g)

Adipose tissue of gonad (g)*

Diet group
Male Female Total Male Female Total

I None 7.07£0.18%*% 6.58+0.14 6.76+0.13 2.87%+0.39 1. 69+0.29 2.2840.10
(83) (95) (89) (56) (59) 6D

I Margarine(M) 8.56+0.24 6.90+0.10 7.6140.29 5.17+0.10 2.884+0.05 4.03%0.12
(100) (100) (100) (100) (100) (100)

I M+agar 8.10+0.34 6.7140.31 7.40+0.31 4.05+0.24 2.48+0.17 3.274+0.12%
(95) 7 97 (78) (86) 81

V M+cellulose  7.90%0.22 6.38+0.05 6.38+0.08% 3.41+0.13 2.30+0.10 2.86+0.12%
91) 92) &4 (66) (80) 7

¥V M+CMC 7.3940. 49 6.15+0.15 6.77+0.82%) 2.53+0.13 2.384+0.11 2.46+0. 072
(86) (89) (89) (49) (83) (61)

VI M +chitin 7.7710. 48 6.51%0.33 7.14+0. 35 2.31+0.12 2.6040.12 2.46+0.12%)
(€2D) (94 (94) “n (90) (61)

VI M +lignin 6.2110. 20 5.541+0.30 5.6840.30» 2.03%40.09 2.08+0.04 2.05%0. 082
(73) (80) (75) (39 (72) (50)

VI M+ Na-alginate 6.9630.18 5.94:+0.06 6.39+0.18% 3.03=%0.11 1.8340.23 2.1940.21»
81 (86) (84) (60) (64) (54)

Figures in parentheses are expressed percentage of margarine group.
*Adipose tissues around epididymis and ovarium.
**Mean+S.E. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group by student’s t-test; 2p<{0.001, bp<C0.0l.
3 Bueno § (1981)0] & MNBHA A BREE Y F BRS micelle ¢ 4ot NBolA B

o Al A3 WEE e SEEREY ETS
ole] =& MEBMIAHe] EEE A= A2,

2. FFiER 9 &MY BHERES 81
BT JREo] monoglyceride &} JERiRR O R &

=l o] /N E ) A triglyceride 2 BAKR o&
chylomicron o} 2l lipoprotein ] HRBE. MEKS 53
Frig, FREAEM 2 FAER 1/34 = FA
AAV EHd o = RFEGS ETHEMER &£
P Fol = EWS I o W= BEAE B
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B, Gl 5o FHEs Aoz ¢ gt
wetA] K i A BFERC 94 FRs &
i, & El&H(male)s} Jif (female) 5419 JRE5
RS F45td, o Mg RHER s A
WS BINRS Hste Table 3¢) vep et
Table 3ol A FFHIEES] LS 2w femaled] v
8 male & FFEER 47 ¥ 3¢ vz gl
glom, margarine 30% ZHMEES HEB(100%)0
2 3l Hiksle] ¥ male-& lignin(73%)e¢] s+
Yoty 7 ko] Na-alginate(81%), CMC(86%)
2] Folgl 0w, female-& o] lignin(80%)e] -}
Yok, 7 vhSo] Na-alginate(86%), CMC(89%)9)
Fo 24 maled} 2 FHEAE Vel dgde =
£@o e nwel lignin(75%), Na-alginate(84%),
cellulose(84% ) 10% FHMEke| FMER] »ad ¥
3 (p<0.001), = CMC(89%) 10% HRMES wro}
A1 (p<0.01), [Fifiel 414 FREFERe] A& 4,
agar 9 chitin 10% HMBL margarine o] EREEE
I A et glglth olEldk AHAFe] A Tsai
520 cellulose 5~7% TN A FFHERLSBL}
AL getz BETL AFdE F78 Felsl e,
ol2l gt #ifty IEWBHEZ A8% margarine 9]
Bt B A 2= 2R=2 g7hs 9 oH(Table 3),
=9t BB ¥ MHEAEY RaRe Hhiksld
nnl okl & FHIG ERE RE £ g,
LMo 2 ERMAEY RBIF&E&E margarine F{
MES HMEBA00%) R st HiEstd =2 lig-
nin(50%)°] 74 ¥z, 3 vhe] Na-alginate
(54%)>CMC(61%) = chitin(61% ) >cellulose (71%)
>agar(81%)4 £22 o4 ZE AWRE 10%

B} AR TN RIERE AAs Fh4
713 A& & 5 A =HEP<0.001).

3. Lee index ¢ #34k

Table 4¢] Lee index o] v|x]& i B8
& FA13tgt}. Table 46] A Lee index®] L& R
W gatold & HEE v AolE AT + ¢
gdow, AAHo =R margarine FHMES HEE
(100%) 2.2 st wastd x¥wl Na-alginate 10%
ingEe] 74 AxpRelgl e (P<L0.001), = v&
9] lignin, CMC ® chitin 104 HNBEE AHEHE
Ax BEE ez JgEHP<0.001). 2
cellulose = FHFEM:o] ¥ FKmE(P<0.02), agar =
A HFET 5T & F Qg

Addkg o 2 379 A$- Lee index 7} 300] 5k =)
E E¥HEE 23u gl+v]. margarine 20% 2 #HiiA]
7 Aol o] & APRHES 10% Fg 4% Na-
alginate 7} 7} ZEslge|gle=., = =& lignin,
CMC, chitin, cellulose Fo] &z}Ho]gic}, o]zt
Ag Az £l BEEES fHAast {44 23
E Ve dsledl, v REY MEERAZ
gL & 5 gl

4. FPEgS MBWHEGH Bt

E¥ 97 9014 RIEERY 1/3& Axsa
9 FEEe MMEARS Folchiksl wheh A
ol At TMEEL RS BRBERE ox
AE Ml Yk 1S KEd #EE Table 53
2o,

Table 4. Effect of dietary fibers supplemented on Lee index in rats

Lee index*
Diet group
Male Female Total

I None 32.4240.12 (102)** 31.04:0.63 (105) 31.55+0.41 (103)
I  Margarine(M)  31.85+0.32 (100) 29.56:+0.41 (100) 30.54+0.45 (100)
il M +agar 31.124+0.21 ( 98) 29.53+0.26 (100) 30.35+0.32 ( 99)
I\ M + cellulose 30.6740.09 ( 96) 29.1940.21 ( 99) 30.0110.25 ( 98)»
v M+CMC 30.284+0.72 ( 95) 31.03+0.84 (105) 29.53+0.23 ( 97)2
VI M + chitin 30.23+0.72 ( 95) 28.98+0.12 ( 98) 29.6140.24 ( 97)™
I M +lignin 29.96+0.31 ( 94) 29.06+0.29 ( 98) 29.514+0.28 ( 97)®
Vi M+ Na-alginate  28.0040.20 ( 88) 27.3340.51 ( 93) 27.74+0.36 { 91)®

Figures in parentheses are expressed percentage of margarine group.

*Lee index:

¥body weight (g)/length between nose and anus(m).

**Mean+S.E. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group by student’s t-test; 2p<(0. 001, *p<0.02,
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Table 5. Effect of dietary fibers supplemented on lipid content in liver of rats

Lipid content (mg/g)

Diet group
Male Female Total
I None 40.35+1.02 ( 64)* 67.53+£1.42 ( 89) 53.97+1.50 ( 78)
I Margarine(M) 62.68+1.73 (100) 75.66+0.98 (100) 69.56+2.02 (100)
I M +agar 21.03%0.87 ( 34) 36.3911.67 ( 48) 28.01+1.64 ( 40)®
v M + cellulose 36.40%0.98 ( 58) 34.45+0.28 ( 46) 39.76+1.86 ( 57)®
v M+CMC 35.04+2.33 ( 56) 26.76x0.64 ( 35) 31.29+2.10 ( 45)»
Vi M + chitin 44,27+2.75 ( 71) 48.37+2.45 ( 64) 46.14+3.23 ( 66)»
vi M+ lignin 41.70:+1.32 ( 67) 70.831+3.83 ( 94) 57.34+4.28 ( 82)®»
Vi M+ Na-alginate  40.87+1.05 ( 65) 44.10%0.46 ( 58) 43.00%+1.74 ( 62)®

Figures in parentheses are expressed percentage of margarine group.
* Mean+S.E. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group by student’s t-test; 2p<C0.001.

Table 500 A &ip@HEsT FFIRS RESERA =
T BPET 29 dedE FEE ZRE U4
F YA, olF AWk BMe margarine 02 B
A7) HEE s A% BEEEOSERS
Vel g5 & F gk

margarine M- HWEEQ00%)L2 3t £
o= vlmstd 2wl agar(40%) 10% Fimgte] 7t
A Edxoz BEEHES WikElz 4o, 2
t}&o] CMC(45%), cellulose(59%), Na-alginate
(629%), chitin(662%), lignin(82%)9] 2 24 nE
AR BERC] FH A BELERS PRH
2 EHA7E Aoz Jehdel(P<0.001). olel g
AL FFE A8 BRI S B 2LE ol FelAx
&L EFGEd, S PRl = o2 M
AHE BHERC Add Aoz A= o] IB#E
Ikol R Myelzst A4S FAE + A%+

%IOO- %
gl 1
£l
c8ot
S r | P&
3 Z:
J6or | &
0 L Z:,; =
240F | E

2%
O] | g::’::
oL B8

5. mii§ glucose W< s#4k

BB FEERSE A3 PiezA, Trowell?
<+ BEAHHRAY shiq HRE B4 AW
o WEES FEE glota e b gk dubdo
2 B A A ERES Tusta glo = Ed
EE T ol APBRETNERY REE QT B
b5 AR L i glucose JEE o] ol gt B EE v
A QlestE Hhigste] ko (Fig. 1)

Fig. 1ol 4] ABfL 2 IEMS FHAZ margarine
Fd HEBE(00%) 2 sle My glucose JMAZIR
£ wastd B CMC(59%) 7t 714 #EM oIl

(P<L0.001), t}&o] Na-alginate(67%), lignin
(75909 oz R 2= (P<0.001), chitin

7%= %78 FEEL A= A=E<L0.01.
BB M EROERS M insuling |

RS

¢S

o

50 %
200%

9%
X

o

RRTORS
S

CSER
S Tese%

“"""“' %
RRRRIORINS
R RN P o IO
K 1950509 %% 07 %
R OSORNIIO

DA%,
RS
RXN

o

-,

-~

R

None Mar Agar Cellu CMC Chit Lign
3 :Total :Male B3 : Female

Fig.1. Effect of dietary fibers on serum glucose levels in rats. )
Values are mean=+S.D. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group by student’s t-test:2p<{0. 001, bp<C0.01.
Mar: margarine; Cellu: cellulose; Chit: chitin; Lign: lignin; Na—al: Na-—alginate
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E E:::' '55 T ‘;e b
o % / % % Z
o L K % 5 Z%
s 3 &% o>
Siool | B | A B2 | | A2
Z% 3 % Zs: zZ
5 % Z Z
S | | A4 5% Z Zis Z
= Z% o 7z £33 Z
L Z:s %% Z% Z %= Z
2 8o | Zx: 7z :
@ Z- R = Z:x 7% :
5 % s 3
O | A | & 7z s |
oL LR | A : Z:h7- M
None Mar Aga CMC Chit Lig Na-al
[1: Total 77 - Male B : Female

Fig. 2. Effect of dietary fibers on serum cholesterol levels in rats.
Values are mean=+S.D. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group for student’s t-test. 2p<{0. 001, bp< 0. 05.

Refer to Fig. 1.

FHEEA BAfRsTe] B#biL {Fste A2z
AzrE o}, JenkinsE-230-& iR #E(guar gum, pectin)
wmmst mFE RS ARE SA IR st B
BB BRERE A4 ¥ gvh 2@l Schwartz
E-2.& pectin o]} cellulose 5-& BEIHR(GE D)
ol Alvl MFE EFIEER A &3 b 3led,
A EHEol A agarg)} cellulose HM7F A HHEDF &
e A4dE —BEHE BH Fn g9,

6. ¥4 cholesterol Y] #1L
BRAREHRN %2 PfZeME, My cholesterol

BRE7 o WME, ZIREE ROMEORERES,
[ S8 BB =& Fut ohvzl, ol& KA
=2 ERiT BET BRVT dE 22 oA g
2

uwehd EE 5L AW Hlnst fu chole-
sterol i) X)L BES Hiksl g o} (Fig. 2). Fig.
264 Bw) gt Afelo] & FEgt ZREWAT
i, AAHeE margarine FHME-L HEE00
%)0 2 3 BYERE Hmsk miE cholesterol (X TF
e st 2w Na-alginate(82%)71 7134 %
Rpelglen (P<0.001), =z o] lignin(85%),

.’g 1.0+ a

2 | b i
S o8l 5 % .8 > T %
(S 33 K 2 % % %%
© % % % %
o ogl- | A2 2 | B | | B
» 06 A 2 | A U % B | 3
g 2 2 |2 |\ 2
— oat Z:n Z 75
04 o % Z: zZ g
ol | Z& b | | 72| s
None Mar Agar Cellu CMC Chit Lign Na-dl

g
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Fig. 3. Effect of dietary fibers on serum lipase activity in rats.
V_alu_e; are mean+S.D. of 5 rats per group for male and female, and 10 rats per group for total.
Significantly different from margarine group for student’s t-test; 2p<{0.001, ®<C0.05,

Refer to Fig.1.
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B - BRORUL - SYEMB - BIRE - BER - TAH

cellulose(87%), CMC(92%), agar(92%)9] o=
HhEFeIg o, o] F cellulosent A g3tz (PL
0.05), w529 AWR#E-T mEE cholesterol {EF
EHel AATE ¢ F AP0, 001),

7. MifE lipase TEMES] #4L

i F2 Bk EHC Bk A
¢ BUERY FRE s 9804 483 &
e WMEA BaT dast gl BREY ARl
S, = S ETHAE MR fBibol &
Al H3, AetA BEReR AA=E Aol

A Bl A RS BHSHEE ZAsi:
lipase o] FEHS AWBRE TNELHE  Hiiksld 2
src}(Fig. 3).

margarine FRMEES HBE o 2o lipase 7HEHEL
Hgste] ¥.=l Na-alginate, chitin o] 4}l lipase ¥&
e Bzl m ol IEEEE 2R A2 E ¢
T e

= #

Imsiasia BARS 3 RE@piesAd, BEE
53 w9, vt 5 REH 20~30% iEtn
R ALY B Wxle BEE olv 475
9L agar, cellulose, CMC, chitin, lignin 52 &
YokEMES FERIAIIE S Hilksl] $18ke] margarine
L2 EHS B A E A, olE AWK
29 EBROHER e BEL KK, BT
2 7 FEENE BRE A4

ol & AMBMEEM0%)Y BHEHHYRE HE
wmikez ¥ lignine] sk FaAolgx (P
0.001). —1t}-2o] Na-alginate ¢ o= (P<0.01), £
HipE= 2 lignino] 744 #HREMIU, = w0
26] CMC, Na-alginate 8] <0]¢] t}(P<0.001).

st g2 2 R F919 RIFEE o4
IS EEPNHHFR e lignin o] 13 A olglm,
= t}&o] Na-alginate, cellulose, CMC 2] Fo]glct
(P<0.001)., == Lee index o] &3t [ERAFHRE
vlmsted ¥w Na-alginate>lignin>>CMC> chitin>>
cellulose 9] <o]gl.2.= (P<0.001), FFHES BESER
GHtel A3 BEERAHSEE #astd 2x
agar>CMC> cellulose >Na-alginate>>chitin>> lignin
9 +o2 HAHLE & F 93 HP<0.001).

Ehfk Fme &% mE glucose BAPRE

CMC 7l 71 #EMelg 1, = vh-&o] Na-alginate,
lignin &} o]} 6 = (P<0.001), 1§ cholesterol
ETEAL Na-alginate 7} 744 Espdelgln 2 v
-2-¢] lignin, cellulose 8] Fo]gon ule]
& A 2ol At glgith =& lipase i§
ol LHERS ®e Na-alginate 7} 743 2Rl
g3 2 vhge] chitin o] 9=,

webA lignin & REEEA UTY KEHY *
Baol7l «Fell T ARoZA FHECL 47 @7
W el w9, ohAlEk 5 BEES 20-30% @fdt
a Q9E & Ale] B B BmERe b R
el Ao A4,
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