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Sugar Extraction by Pretreatment and Soda Pulping
From Cattail (Typha latifolia L.)
(1) Extraction of Sugar
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(Received June 1, 2010: Accepted June 21, 2010)

ABSTRACT

Cattail (Typha L.) was used as a raw material for producing both bio-ethanol and pulp for papermaking
at the same time. Pretreatments of cattail stems and leaves with acid (H.SO4) and alkali (NaOH) in three
different addition levels were studied before soda pulping. The acid pretreatment gave reducing sugar
of 15.2% of initial weight, but alkali pretreatment close to 1%. Soda pulping of the pretreated cattail gave
3% reduction in pulp yield and less bonding properties in paper; however, refining of the pulp from the
pretreated cattail with alkali restored their fiber bondings up to that of the pulp from no-pretreated cattail

at equivalent freeness.
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oJFo] EE3IH,(Cronquist, 1981; Dahlgren et
al.,1985; Graebner, 1900; Kronfeld, 1889;, Takhtajan,
1997) gt=oll= E5-=(Dpha orientalis), N7 5F=
(Typha angustata), ZE-E(Tpha latifolia)9] Al 7FA]
F7F A} 9l Ao otelA) LT, Wgk sle}

DP A 71202 0F20-34 9| vlo] Quj A5 A
Shiz Al=olth (Fig. 1)), ®3t 5L 27 23, 57)
Ei o) 8T B REo 2 s 4 glon, B

o] ke 2H-g- 3 A 2180 EJ—VJEE AR&E o FAE TR A
£ 37hR o E L 9, el ake] Aol

Z3HE] o] 9lo] HPO]QQ]EPQ‘;J/;}%OEA}&ET Ql Figure 3. A cross section of the stem of Typha
o S £50) £7]9 9 AATEA 2 3 farifolia L. (SEMD)
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55 40~60 mesh 7] 2 BT Al &5 FH|8kHH
2FFEE RYLTVE T2 A 4417 Fet 7HE
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cm-97). Al & o] 7| A B JaR oA 525+25TC
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Figure 1. Pictures of three different species of I ob A BANEF-S 0] 8-5ke] 2l1d & A A &
Genus Typha latifolia L. A5} 3, Alpha cellulose= 919 A|R2E o|-&3}o]

17.5% SABPIES S o] Gsto] ZAatet
Beta cellulose+= Alpha celluloseo| 4] 92 72 -&
Bkl 30% OMEARS olgdlel 2kt
(TAPPI T203 cm-99).
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Figure 2. A cross section of the leaf of Typha o]
latifolia L. (SEM)
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Table 1. The pretreatment conditions

Condition (%)

Temperature Time Liquid/solid

() (min) Ratio
0.5
HaSO4 1.0 165 60 8/1
1.5
1.0
NaOH 2.0 165 60 8/1
3.0
Table 2. Pulping conditions
Soda
pulping
Active Alkali(%) 16
Heating time to cooking temperature(min) 45
Cooking time at maximum
temperature(min) 120
Heating time to cooking temperature(C) 165
Liquor ratio 5:1
H-factor 1000

7} A%7)E 65C & 2H31 T 1.0 mi/min®] G54
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Klason

Lignin(%), = -cegtilossne[%],

6.81 J’,Holocellulose[%: B-cellulose(%),
65.80 22.30

Alcohol
Benzene Hot water

extration(%), extrati - y-cellulose(%),

149 8.39 1550

Figure 4. The chemical components of Typha
latifolia L.

Table 3. The chemical components of Typha L.

Leaf stem Mixed
Hot water extractive(%) 743 936 8.39
Alcohol Benzene extractive(%) 1.75 1.23 1.49

Ash(%) 6.10 7.53 6.81
Klason Lignin(%) 19.62 17.75 18.68
Holo-cellulose(%) 67.17 64.43 65.80

a-cellulose(%) 52.63 50.97 51.80
3-cellulose(%) 18.42 26.19 22.30
y-cellulose(%) 28.95 22.85 2590
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Table 4. Analysis of extracts of the pretreated samples

Chemical Soilds from the Reducing sugar Total sugar
pH addition extract from the extract from the extract
(%) (%) (mg/mL) (mg/mL)
. 2-3 0.5 21.10 8.60 28.34
Acid 2-3 1 27.87 25.35 45.70
pretreatment

2-3 1.5 28.30 17.48 46.70
Alkali pretreatment >0 2249 305 10.58
5-6 3 22.18 3.00 8.60
5-6 27.15 2.30 9.90

Table 5. The HPLC analysis of acid pretreatment
extracts (g/500g Typha latifolia 1.)

Table 6. The HPLC analysis of alkali pretreatment
extracts (g/500¢g Typha latifolia L.)

H,S04(%) 0.5 1 1.5 NaOH(%) 1 3 5
Rhamnose 6.41 9.25 11.80 Rhamnose 0.64 0.05 0.06
Arabinose 327 1499 29.13 Arabinose 0.21 0.38 0.47
Xylose 12.36 43.82 8.60 Xylose 3.25 1.59 1.11
Fructose 0.03 0.03 0.03 Fructose 0.18 0.02 0.06
Glucose 2.02 557 2.86 Glucose 0.89 1.98 3.29
Sucrose 0.66 0.00 0.00 Sucrose 0.03 0.32 0.02
Maltose or cellobiose 1.06 244 0.00 Maltose or cellobiose 0.00 0.36 0.08
Total sugars 25.80 76.07 52.44 Total sugars 5.18 4.69 5.08
Others 79.70  63.28 89.06 Others 107.24 106.21 130.67
Total extract 105.50 139.35 141.50 Total extract 112.43  110.90 135.75
3l &N pH = YA H S Bk Table 5 9F 2|9 Aol A UEhA] ofYskQiTh AA 2] 35
Table 6 = At} &bzke] ©f3}o] AvHE-2 HPLC 2 B4 E2& F2 xylose 7} O 2 2259131, glucose=
o Ao, Ao} egte] 2% wEo|q AL ofo] 2E gt
AT, 19 Qre] HA e AlRe] A9 A olixylose o] YEE uo] Qo TS S H AT A
& B AR FFE 27] AR(500g0D)9] 1%0] Ao FAshd wjo] RE| A o] Ao
ek Bl Lhgom ol xylose TR AA T A 4+ 93-S ek gk,
A2 62.7% 5 AFA[sISich dze] A e 2 A= AAYE AN RSARE F7H LR 2ttdg s
xylan©] xyloisosaccharic acid Y xylometasaccharinic a3 uf o] AI}E Table 70f E ol Qth AA A
P2 HollEo] 4 RE L HUSHA 7| wjgel o] =29 21-28% 7} A Fof o3 A|AH FEARES
2t AT Ughohn BebEch BoA AT Eols  HF BEggo] QoA 80 7S o 4= 9t
L2200 A9 1% FAHA F 5 152% 7F  AAR 23UG A REUFE) F8L k3% 2 3
Zzolo) A BeTo] Hlt AL AT 4 Qglon,  olF Ho|m gtk E A e AREL WX elThge
o) o] BT E o] ZFHE xylosc®] AL 57%.9 A UAH 0 2 5-842] 1 So] whALizre] ule} 7}
o} AR e 1% 5 =] A 2ol A= Aol &Jg A ko] sl AsheE A& & 4= Uitk whebA w2
b e BT 29 Holon, el Axele] o] % ¢ olak gHol ckn T 4 ek
ko 2w woj 25u)9] xpo]= Lpehf At Table 82 &:thH s of] ofaf) A 28 Fol 5] &2 4]
SR F G vl WL EkSlS W ofl = U ARY] A A Ut AL 1ok ardl= PRI mill 2 o] Fo|Flo
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Table 7. The soda pulping results of cattail (Zypha latifolia L.)
Total yield Extracts from pretreatment Screen yield Reject Kappa Lignin
(%) (%) (%) (%) #) (%)
Soda pulping 39.27 0.00 35.34 393 2330 343
Soda pulping 34.84 24.09 3206 279 1001 147
(Acid pretreatment)
Soda pulping 3452 22.49 3210 242 1191 175
(Alkali pretreatment)
Table 8. Handsheet properties of bleached cattail pulp (Typha latifolia L.)
Basis weight Density Breaking Length . o Freeness
(e ) @ /cm3) (km) Brightness (%) (CSF)
Soda pulpi No 62.95 0.5 3.51 84.96 600
oda pulpin
puiping Refining 61.51 0.63 5.54 83.44 275
Soda pulping No 62.70 0.48 1.76 84.70 573
(Acid pretreatment)  Refining 63.22 0.55 2.68 85.63 348
Soda pulping No 62.68 0.52 2.86 83.24 516
(Alkali pretreatment)  Refining 61.28 0.64 5.05 82.91 337
o, 60g/m’ $22| 5 A 2oto] BAL 7hefs] vlwst w2 QoFshH thga Pk
Atk A A B A p2AL Ao - Ao} RE(Tipha L Camai)e 2ol 18-20%,
stoiflSS & o ik & A S A2 4= Holocellulose= 65~70% 2] -4 Hol= Z& &4l
A tha Eehgo]l WojA 7= shAI A2 E AL T4 Sl
ShA) ohe At S Ao u AT BAS Ul B AA e el ofs) 25 ARATe g
o} 3] RS AASHA Ge 42 A0 A AAE] 4280 15%= ZHE A, o) xyloseo] T2 B
2 AL AR5 ebgol S UobAT, oje] o o] 57%S A3k Igick el AH el o
3 A A3 sl E o de] AT E AARI AR A Y e 1% vin|ek Ak SAE U
S AAYE AA G ARG ST ARE BT AR 4 GFS A7 ot dch RS
Aok (FZe AAYA R S 5.05km, o5 X2 ofsf v A HUEZ 52 3% A E
337l AARISA 2 A2 LS Shkan ok 8 S 2 )
275ml). EA3 2] WA E HAshes B2 A0 5 F2A ARy, g dA S AR
A BAAt o) L AT AT fAREATE  ARSS Gebgol WolH o, n g S Bl 4
2 B3 3] BB El= A2 2 4 9l olek. Sk Ato] oj3 1
2= o] 3lEo] oAt
4. 4 E
| —
JEEL
Aol A= Bl A o] o) Q] BE(Tipha L.
Cattail) 9] 282 FLJ 230k F-2AF A 2 1 42 1. Kim, Y.J., Ku, J.H, Effect of sodium hypochlorite pre-
2] AAHE F3 AEA G| &3 FE0] AAH treatment, Light intensity and depth of soil covering

REARE F/HH 02 B3t 5H9S vof ekt
UGS A} B3RS o) goto] ATBH) 2

on germination of cattail (7ypha spp.) seeds, Korean
journal of turfgrass science v.19 no.2: p.115-123
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