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Chitin and its derivatives (chitosan and glucosamine) were studied for their effects on ethanol production using
agar 20%) medium. All chitin derivatives, particularly

YPD (yeast extract 10%, peptone 20%, glucose 20%,

s

chitin, increased ethanol production compared with control.
addition of 0.9% chitin yielded higher ethanol produc
methanol (65.49 ppm) contents than those (12.7%,

steamed alcohol fermentation of tapioca.

In non-steamed alcohol fermentation of tapioca,

tion (13.6%) with lower acetaldehyde (21.91 ppm) and

35.05 ppm, 84.21 ppm, respectively) of control after
fermentation for 120 hr at 30°C. Results indicate that chitin can be used to increase ethanol production in non-
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Chitin(poly-B-(1,4)-N-acetyl-D-glucosamine) N A 5 3
zp29] ojvjst 2ERe By, #Fe A¥Hd F2 £XHO
9o, cellulosed} I3 125 7H B F 100% o}
o] M TEAte|th(12,13). Chiting FeollM gL E A2
3w "ol eatEo] chitosano] AABTH(13). °1E chitin R
chitosane- 318}, ookt @ A Eatq] Rof Bl thgdt 22
o)g8 2 7] HRo] AT B #AL Boigten, 53 7
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87] 918t chitin 2 chitosan®] ©1&-e] 7IHHET.

B Ao AE chiin @ L F5EAQ chitosand} glucosamine
o} YPD(yeast extract 10%, peptone 20%, glucose 20%, agar
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74.88%, 55 T 896%2 WEG AELZ, F)IEFHTH
(el A A Furol 40mesh ©13tE B &ta] ARSI
Chitin, chitosan-1(FA}% Mw = 1187 kDa), chitosan-2(Mw =28
kDaye (GF)=E3M(HE), chitosan-3(Mw =493 kDa)= Primex
Ingredients(Avaldsnes, Norway), glucosamine (5-)7| E&}o]Z (A
SylA zZH k] ARgEAT) oluf chitin® ¥ FHE,
chitosan 332 1%(v/v) acetic acidl] 1%(wiv) FE2 33k,
glucosamineS FFol 1%(wh) T2 4318t ztz} AMg-3t
Atk

AR ZF % 524M

B AN <E 258 FFE Saccharomyces kluyveri -

DJ97(KCTC 8842P)E YPD(yeast extract 10%, peptone 20%,
glucose 20%, agar 20%) APHERX|O] 30°CellA 24417+ viFE
F gecol] BAsEA AME3IGT FEE 4°CH BAsd #45
3 WFolE YPD AAluiR| HFsted 30°Cell A 24417 A A
Hjeksted 10%((viv) FEE ARSI TE AR Bl alAE,
Rhizopus spolxl B2 AAE pH 45-50, &% 55-58°Ce] #HH
Z7 A @31 (Saccharification power)°] 30,000sp/g&l, starch
saccharifying enzyme DAIZYME G(Daiwa kasei Co., Japan)E
A3l

YPD HiX|OlMe| chiting} O fEAe] S0 B ebEEE
4|3

YPD AA|uh=](yeast extract 1%, peptone 2%, glucose 15%)
o chitin @ 2 FEAE 005, 0.1, 0.15, 02, 0.25%(wiv) T%
2 Zhzb F78lAl 10%(viv) FEE FHEste] 30°C I’ &L
w7150 pm)cll A 96AIZHE R WES F 2 HdE BYARE
2 AMgatdrh

Elnje7ie] ¢RUEN 0|XlE chitin BT

Jeong 5(3)2] Wl F3lo EHE et 1009 7
22 250%(wWhOE ZAHEY 10%WN) FEE FTT ¥
chiting ZFz} 0.3, 0.6, 09, 1.2%ww)yE A7Fsled 30°C &
2 %71 (50 pm)oliA 96A17HEQF REEAT HE FE F
PE oAF}E o2 2 AEAS BAHAER AR ol
FAA A7 et AR Y] 05%ww)E LA
sttt

Chitin &7joll w2 MEWE oMo & HEt

g 97 B2 100goll chitin 09 g, FEEHTFA] AT A
FE) 250mL, A4A 05g0 FE 10%(vvE HE F 30°C
Ae; F2u)d71(50 pm)ell Al iFEPRA 2477 HHS R 7}
zto] JEHIE ARSI

AEEY, YRTR, I, B, &M ¥ pH &Y

dEHE 2H e GEUFENE YA £ 2 AFYE T
F3lod alcohol hydrometer= &4 % £4& Gay Lussac TableZ
gatsle] AEEP oM (1), GEFTES AR I wWE &
Z AT YF o2 &R ASATHI2). B &4
& ZAGEAN Atago Co., Japan)E AMHE-3FESL, BT
DNSH(18)22 AF3IHch 4 FFe 0.1 N-NaOHEH o=
23 HAsle 2AGFe = FNSAI(T7), pHE pH meter
(Metrohm 691, SwitzerlandyS A+&-3le] 23 stdth.

SRNE BN

UZHE FAL gas chromatography(Hewlett packard-6890,
Hewlett Packard Co., USA)E BAslgon, RFEAE By
B(99.9%) AHEEHATH)). old GCo] A=A tEst 2
t}; column: fused silica capillary column(30 mX0.25 mm),
detector: FID, ABEFY2E: 2000C, AE2%: 230°C, carrier
gas: N,(60 mL/min), A& FY%: 05pL.

B Y

zhzte) AFT7he] ke APAAE SAS FAA A%
Duncan’s multiple range testtANOVA programmed computer)®
A8 IATH19).

L -y

Chitin2t 1 |=Xe =X U ekEEEe| bl

YPD YA iAol A chitin® T FEAQ chitosan} glu-
cosamine®] F7} Fxo W IESIFE vwd F3e= Fg
13 7o} th276.14%)° ¥l13+d chitin(6.00-7.45%) 2 chito-
san(6.00-7.08%), glucosamine(6.20-6.60%) J7} 7tellA] L&
o] AMutH oz =A VG OW, o]F chitin FE7F 0.1%Y
o g=ghapo] 745%2 7MY &9kt 28y chitin $E0] 0.1%
Hr} Fe FelME Q3818 gFdEe] welAle Aol

Chitosan-1& 710 Z718E gEdarel 25 F718t
= AgS JeRNY O, chitosan 025% F=dA 71 =&
7.18%% YERAATE Chitosan-2€ 0.15% FE7H] GFTH0]
6.90%71A Z7rst ot 1 o] FReAe Addhs AY
< VeI Chitosan-3S 025%004 718 £& 438
708%% VERAATE wEbd SF¥HS chitosan®] AR}
Feo) udl thi Zeolzt Sle Ao AZEAUTE Glucosamine
2 izl njsld Z2FH Eokoul thE HrREE via) v
oA 9o g Jehiled, glucosamine E WE ¢
33 zole A e AoE Vet

olakel AFo)A chiting 1 FEAE tjE2Td Hsle 4F
FHS wole o2 Jehdon, 1 F chitine] 7MY ¥E5
&o] £ oz gl b TS e AREENUT

Elm|27ie] HEWEO DIXlE chitin €&

Elgerte] BZxr GEwde H71E chiting HAXHEFEE
AR s7] Yk chitin F7t e uwel AR LFEHH
FEE v 248 A Fg 29 2ok e Uzt
1227%)91 ®lslA 03, 0.6, 09% chitin 3 7F7H13.03-
1337%)04 A JER O™ (P<0.05), &3] chitin 5% 0.9%°]
A 1337%2 7V %l 28Y chitin FE 1.2%(12.37%)A
Me 27} SARBIATHP>0.05). 2 A= Jeong 531 A
B B FAE o83 gyl ert dERANA 71 250%,
AaA 0.5%0A 96217 LE AZE wieo] GEFEF 11.7% B
o Autdgo g A Uehgdor, $dd F7AA FEL 2%
£ H7} Ha(1)e) 23845 14.0%8) SE2FFae v&d
2oz Jebsth ¥ 9EE thERF@S.13Brix)9 0.3, 0.6,
0.9% chitin H7F7(8.20-8.27 Brix)7rll 28 zlo]E YERAA]
BSEOLHP>0.05), chitin H7HE 12%AE HFRTFEG @2
F2]9] 7.77 BrixE WERH A THP<0.05).
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Fig. 1. Effect of concentrations of chitin derivatives on alcohol
content in YPD medium.,
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Fig. 2. Effect of chitin concentrations on non-steamed alcohol
fermentation of tapioca.

Chitin &7i0 e USTLS FHUM HME Hs}

oroll 4] AA¥ HA chitin % 09% 7)ol w2 LdEUE
Aol M) gk 9 ge] Walks Jehd A3= Fig 3
it dEFEEe chiin B7HA EE 7190 24417 o)
5.3%, 221000 11.1%, DEZTES] 120870l 13.6%= O
2541, 108 2 12.7%pl vl zbzb swsdek 8-S chitin
H7M] E 96A IS A9l 2T Hg wokon,
& 594 81%E YeRNUTE °]% Baest Lee(20)2] F-ZARY
o] oJ&t ¥ LT48(85-88%) Bil= 27 wken, gl
Ay Aol 0.2% chitin A 2]7-7ke] dizqtel] vls)] A&
8ol 50% F71Eqckal KAtk Patlsd Patl(14)2] Z 3ol
zpol7} At o) gl A} chitin 7 @ESES F7) A
7= o2 vEldon chitine] 5 W H71eE 8o
9 ME A g zole Y ez AziET).

SEdE 3 F B 9 #dde] Wil Fg 49F P
& WaER7) 3.2°Brixeld WAFEA] 83 Brixs LJERY
wj7b2] ZF7Fskem, chitin H7HEE 2EZ7] 4.0 °Brixel A
Wy 2§ o] 80°Brix® thE78} H7Rpghe) £ zolE L
WA ekttt el ke WIE, dxye wE 27
1.625 mgZ%ell A & 244 7HACl 848 me% 2 HATE FAE K
dor &g FaAlelE 388 mg%s UERNSITE HrbrelM =
WE 7] 1,502 mgGell A WM& 2447 el 727 meg%E w2 E

21 Z24813] 2] A 36 ¥ A 1 Z (2004)
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Fig. 3. Changes in alcohol content and yield during non-steamed
alcohol fermentation of tapioca.

A: Alcohol content of control. B: Alcohol content of chitin added. C:
Alcohol yield of control. D: Alcohol yield of chitin added.
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Fig. 4. Changes in sugar content and reducing sugar during non-
steamed alcohol fermentation of tapioca.
A: Brix of control, B: Brix of chitin added. C: Reducing sugar of
control, D: Reducing sugar of chitin added.
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Fig. 5. Changes in pH and total acidity during non-steamed
alcohol fermentation of tapioca.

A: pH of control, B: pH of chitin added, C: Total acidity of control,
D: Total acidity of chitin added
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Chitin 09%F AH7iste) 547 GFed HYoA LEHE
W3S ZAE A3 Table 13 2T Acetaldehydew tHE
9} chitin H7HF 25 2E 4dA7RAE 28Y st S
A k7t Zrpsldon, thzTe] Hl3le] chitin H7HHRklA
AAH oz YA Jelsth. Methanol &7} chitin H7H-
2% 2E sYAel P BA veien, d BR7IZReSE
zol vl chitin A7HPAA BE WA e o) dst
7o) chitin A7be F4 F3 Bt F8% Vgl He
acetaldehyde9} methanol $3F9] 74 37t dle A= e
skt

3l iso-propanol, n-propanol, iso-butanol, n-butanol, iso-
amylalcohole LEA|Zr0] AHEFE F7HsitirE 494 7
8] 2E Boltyt thA] Fiakich. 1eluh n-butanolE A9
sae thaToll Blske chiin H7FFZIA BF SA] Gebst
o pamylalcohol F F7HA 25 HEEHA It

4719 Az AR dEdE AA 02% chitin 3
7} acetaldehyde$} ethylacetate® 7rAA17|™  iso-butanol, iso-
amylalcohol, ethanol Z7tA1ZIths BA(15)8h Y5 2fol7}
ARk olE GFTHAWY, Y8, chiin TF 2 H7I

2 o)z Azhant. ae|x el erte] TS M7 Ha(l)

o] Bio] B8t acetaldehyde T2 22 WPH methanol 3
Ze A vehten thE JE-E {93 Aol e %
Ei=

E7A S AaE S BH, el ele] ¥E5A dEgd
AA chitn A7he YFFEE SR FH FE HoM
Za3% 7]F0] & acetaldehyde®} methanol 3-8 7HAaA]7)

£ ZA7F Qe Aeg vepgeh
2 <%

Chitin @ 22 %% (chitosan, glucosamine)®] YPD HJ=]ofA]
dFLEH LS v Ay}, 2] vdtq BE H7Erkel
A DEFgol B4 Uehs Ao, B8] chitin 7t
FA 7P okt el egte] dEdad viXe 9
chitin 3% 09%, L& 120070 4E8F 13.6%= 7MY =
Al 27} Chitin F7hs 4588 F7H171M acetalde-
hyde$} methanol 3 4 A7 e AOE ERY, A2
2 el este) =z GFwrFol chitin® oo Ags] 7
1=
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