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GLUCAN TLFP BA MIA NHO' AXIT FORMIC

L2 Tudn, Cao Xuan Bach, Té Kim Anh, Pham Tudn Anh
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TOM TAT

Bi e, phu phim ciia nganh cong nghé mis dudng, chir 45% glucan, 18% xylan va 27% fignm 1 ngudn nguyén %igu ném ning cho
qué trinh sin xust cbn nhién ligu. Theo nhiéu nghién eir gin day, axit formic o6 thé duge it dung nhr dung moi 4é phis tich lignin
va hemiceltulose khai lignocellulose ohim thu héi ghucan sach tm nguén nguyén liga cho sin xult ethanol. Trong nghién ciru nay
chic yéu 18 dnh hudng 16i qué trinh phdn doan sit dung axit formic da duge nghitn wira nhir kich thdc aguyén lidu, shigt 4, thn gian
xtt 1%, nbng 6 axit formic sir dyng. Két qué nghien ciru chi ra ring néng 49 axit formic va ahiét 49 I hat yéu 13 ab buémg chizh td:
khi nang tach loai lignin va thu héi glucan sach. Qué trinh xi¥ 1§ tai nhiét 45 120°C, 30 philt v&i néng d6 axit formic 70% d3 logi bé
duoc 79.19:1.19 % lignin, thu héi 84% glucan o6 d§ sach 83.6422.58 %

Tir kier: phan doan, b3 mia, axit formic, ghucan, lignin.

MO DAY

B3 mia, san phém phu cia nganh cdng nghidp mia dedmng, 14 ngudn nguyén figu lignocefiullose phd bidn va tap
trung. Theo bdo c4o clia BY nbng nghidp va phat rién ndng than, sdn hreng mia v mia 2011 1 17.5 wéu tn {Nguydn,
2011), theo woc tinh 01 tAn mia sau khi ép s& cho 280 kg ba mia khé (Changel ot al., 2012), vay lvgng ba mia ciia nam
2011 trén ¢d nuéc 13 4,9 trigu tn. B3 mia chira ham lugmg cellulose cao, 16 40-50%, ham twong tro thép nén ba mia
8Ugc quan tam hon so v&i nhidu phy pham ndng nghip khdc nhu rem Ida, rem lga m {Cardana, 2010). 40-50 % ba
mia thirdmg dirge sir dung 1am nguy@n iigu cho 1 hoi cung cdp ndng hrong, mét lugng nhéd duge sir dung cho san xut
protein, axit amin, xyiitol, v.v, phan con lai chira duge sir dyng gay lang phi déng thoi anh hwdng téi mdi truomg
S’Pandey ot al., 2000). Do vay vigc chuyén hoa ba mia thanh cic san phdm cb gi trj cao, dic bift I3 cdn nhién lidu da
Pgre quan tam.

tignocellulose duge chu tao bbi ba thanh phin chinh En két chit ché véi nhau gbm cellulase, hemiceliulose va fignin.
Cellulose, ngudn nguyén ligu tiém nang d& sdn xudt cdn nhién lidu, duge bio vé ban hai thanh hemicellulose va lignin,
@4y chinh j4 nguy&n nhan chinh gay can tr& qua trinh thiy phan cellulose béi enzyme (Jackson de Moraes Rocha et al.,
2011). Nhdm tao thuan lgi cho qua trinh thiy phan, nhidu phurang phap tén xir iy (TXL) 63 duge sir dung dé loa bd
lgmin cong nhwe i trong M Cac phuang phap ndy co thé phan chia thanh cac nhom nhu:
phuong phép vat Iy (nghién, nhist phan...), phrong phap hda hoc (i dung cde tae nhan axit, kiém, ozen...), ph
phép héa Iy (nd hoi, no hoi két hep vén axit...), rong s8 d6 phrong phdp s dung phd Lién hon 3 14 axit, kigm va
hen {Zhang et al,, 2010). Xir Iy lignocellulose voi axit hodc nd hoi ©6 kha na@ng thily phan hemicellulose chuydn
ching thanh cac dirdmg dom tai nhiét 46 va &p suit cao. Tuy nhign phurang nay it tAc ddng dén lignin. Bén canh a6 nd
hoi doi hai thiét bi chuy&n dyng va c4c san phadm phan hiy tao thanh nhir HMF, furfural I nguyén nhan cn trd qué triah
1en men (Carrasco st al., 2010; Neureiter et al., 2002). Xir by lignoceilulose véi kidm rét hi¢u qua trong viac loai b3 Iignin
va mdt phin hemicellulase. Tuy nhién dich thily phan ciia nguyén figu sau tidn xir Iy v&i kidm chira ham lwgng phenol
a0, san phém clia qua trinh phan ct lingik, san phim niy oo kha nding (rc ché ném men trong 1én men ethanol sau nay
(T8 ef al., 2010). Céc phuong phép d& c3p trén khdng n'n!, phén tach dong thdi ca lignin va hemiceflulose, diic bigt cac
tac nhan héa hyc sir dung khong dugc thu hdi dwoc sau qua trinh x? Iy gay 8 nhidm mdr tneémg. Hién nay, TXL si
dung dung mai hitu co dang dugre thir nghiém nhiy kha néng hoa tan lignin ddng thi thily phan hemicellulose cia cac
dung mdi nay. Sau qua trinh TXL ca ba thanh phéin celllulese, Fignin va dich chira dudmy don olia hemicetlulose dugc
phén tach riéng cho cac trng dung tiép theo eta mbi thanh phén, do db qua trinh TXL sir dyng dung mdi hiru co thudmg
duge goi la qua trinh phan dogn. Dung méi sau xir Iy cb mflhu héi lai duoc nhé chung cét qua d6 gidm gid thanh va &
nhiém mai trwimg {Zhang et al., 2010). Trong 8 cic dung mbi hitu oo dang sir dung, axit formic ¢o nhidu wy didm v
khé n3ng hoa tan lignin t6t va thity phan hemicallulose nhé tinh axit (Zhao ef al., 2012). Theo nhitu nghién cin, phirong
phap phén doan sir dyng axit formic cé thé logi bé tr 66-90% lignin, 78-34% hemicellulose va thu hdi cellulose cb dd
sach rén 78% (Huang et af., 2010; Zhao et al., 2012).

Trong nghién ctru ndy, phuong phap phén doan sir dung axit formic da duerc thir nghigm vin ba mia clia nha may mia
dwimg Lam Son, Thanh H8a nhdm thy hai cellulose sach cho rmuyc tiéu san Xudt cdn nhign liéu. Cac thang $6 ky thujt
&nh hudng toi qua trinh phéin doan nhw kich thudc ciia ba mia, ndng 96 axt formic, nhiét &a va thar gian xir Iy 83 duge
nghién ciru va anh hirdmg cba ching tén qua trinh dugc ban luan.

VAT LIEU VA PHUPONG PHAP NGHIEN c(rU
Vit ligu
B3 mia dugc Ay tir nha méy mia dudng Lam Son, Thanh Héa. Sau khi thu gom, ba mia duoe sy kh & nhigt 36 45°C

aén khi dat ham 4m <10% va nghién so bd dén kich thude lot sang 7mm hoZc 1mm sau d6 bic quan trong cac binh
plastic o6 chira cac goi hit &m siicagel.

Axit formic (Trung Quéc) 88% dugc sir dung lam dung phan doan. Hoa chét sir dyng dé phan tich HPLC (glucose,
xylose, arabinose, @xit formic...) 06 A0 sach cao duwg cung cp bai Sigma-Aldrich.
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Phan tich thanh phin

Thanh phiin ciia ba mia dugc xéc dint dya theo phuong phap cia NREL (National Renewable Energy Labarajpry):
NREL/TP-510-42618, 42622 (Stuiter et al., 2011).

Nguyén liéu thd duge trich Iy biing ethanol trong thén gian 24h. Tidp d6, 0.3 g ba rén sau rich ly dugc thdy phan bing
axit hai giai doan. Giai doan dAu 72% (whw) axit sulfuric & 30°C trong 60 phit. Giai doan 2. hén hop phdn Ung duge pha
loging bang nurdrc khir ion vl 4% (wiw) axit sulfuric va xir Iy tai 121°C trong 80 phit. Phén chét rn con lai {mz) bao gdm
tro va lignin khang tan trong acid (AIL). Khéi lweg tro {m:) dirge xdc dinh bing céch nung nguyén ligu ban abu & 600°C
aén khéi romg khéng adi. Lignin tan trong acid (ASL) dugc xéc dinh thong qua vige do do hip phy cla pha ling & buee
s6ng 240nm. Ham fugmg ignin trong mau bang ting cia AlL va ASL.

sgars= 22~ 100 (%)
m
100X ODp4p X VXF
= T X 100 (%)
Trong dé:

ma: khéi legng tro trong ba rén (ma)

ma: khéi hegng ba réin thu duge sau thily phan hai giai doan (mg)

ODa4¢" gi i @0 hép phy tal 240 nm (tinh trung binh clia it nhét 2 4n do véi sai [gch nhé hon 0.05)
V: thng thé tich dich khi thdy phan & 4% axid sulfuric (86.73 mL}

F: d8 pha losing mAu khi tién banh do quang.

£ : 35 hép thy cua nguyén li8u & budc séng A twong (ng. V&l bamia, € = 24, A =240nm.

m: lrgng miu dem di thily phar tinh theo khdi leromg kh tuyét déi (mg).

Dich thiy phan dugc trung hoa vé pH 7 bing CaCO;, thanh phéin dich thu héi duec xac dinh st dung k¥ thugit HPLC vi
5t HPX-87P (Biorad); pha dong 14 nurde Khir fon vén tde a6 dong 0.6 miiphut, nhiét 8 phan tich 65°C. Ham lugng (@9
sach} clia glucan (%G} va xylan {%X) trong ba mia dwgc xéc dinh dya trén ham legng cac dwdng monomer do dugc
sau qua trinh thdy phan 2 giai doan vdi acid sulfuric béng cdng thire

€ XV X f X 100

®ERE =~ oooxm

%)

Trong dé:

C,: nding 48 duwdng (glucose/xylose) do dugre irong méu dich loe sau thdy phan.
V: thng thé tich dich khi thiy phan & 4% acid sulfuric (86.73 mL).

f: he s quy dbi (0.9 véi Glucan va 0.88 voi Xyian).

1000: hé sb quy ddi tir mikgam sang gam.

m: lirong mAu dem di thity phan tinh theo khdi lrgng khé tuyét ddi (mg).

DAi voi nguyén ligu sau 1idn x¥ Iy, cac thanh phin dwoc xac dinh gidng nhur véi nguyén ligu thd nhung b qua thao tic
trich ly irong ethanol.

Qué trinh phén dogn glucan

Thi nghigm dirgce tién hanh trong céc binh tam gige 250 mL véi ti 18 rén léng 5g nguyén lidu khd/95 mL axit formic néng
@6 60 dén 80%vlv. X& Iy mAu & nhiét do 100-120°C trong 30-80 phdt, toc mau qua ledi 0,5mm. Rixa ba rén dén khi pH
v& trung tinh. Phiin ba ran thu dugc sau rira ba duec [am khé va bao quan & nhigt dd -20°C cho cac phén tich tiép theo.
Higu qua clia ché 48 qud trinh duge dénh gia théng qua mize df sgch clia gluean, kha nang loal bd lignin.

B = 2o T 100 (%)

Trong dé:

%G: ham Iveng glucan o6 trong mau sau phan doan

my: khdi hrgng mau khé thu dwge sau phan doan (g)

2.263: khii lrong glucan Iy thuyét 6 trong 5g nguyen ligu ban d (@)
- Kha nang loai bd lignin

. _ 1333~ ChAIL+ %ASL) X m,

Soliow 2 1381 X100 (%)



HOC CONG NGHE SINH HQC TOAN QUOC 2613

Trong ga:

YAIL, %ASL: ham lirgng lignin khing tan/tan ca trong mau (%)
M khéi lgng mau khé thu dwoc sau xi Iy ()

1.334: khéi lugng lignin Iy thuyét c6 trong Sg nguyen ligu (g)
KET QUA VA THAO LUAN

Thanh phan cia ba mia

Ba mia bao gém ba hop phén chinh 13 glucan, xylan va lignin (Bang 1) Ham Iwgng glucan trong ba mia phan tich (45.26
%) cao hon so véi mdt sé nguyén lidu lignocellulose thding dung khac nhw rom 1Ga my (38.2%) (Wisalogel et al., 1996),
mot s loai g& cimg, 8 mBm, IGi ngd (37.5%) (Mosier ef al., 2005), cho thdy ddy [a ngudn nguyén Idu bdm ning cho
qud trinh san xuat cdn nhién ligu. Tuy nhién tr& ngai chinh cho qué trinh 13 ham Ieong lignin teong 86i cao (26.68%), 66
sl dyng durgc glucan hidu qud, cAn cé qua trinh xir Iy ahim gidm ham legng lignin trong ba mla.

Bang 1: Thanh phiéin ciia ba mia

Thanh pidn )
Glucan 4526 £ 0.56
Xylan 18.14£063
Ligain 26.68+1.21
Cht trich ly 528 +0.57
Xhiac 467032

(*: khong xac dinh)
Anh huding ciia kich thwére nguyén ligu téi qua trinh phan doan

B4 mia c6 Kich thwdc lot mat sang tmm va 7 mm da dwegc sir dung a8 khaa sat anh huémng cha kich thirre nguyén ligu
1&i qué trinh phén doan. CAc nghidn ciru dwge thire hign tai nbng df axit formic 70 %, trong 60 phut tai 120 Sc.

8ing 2. Anh huéng ciia kich thwéc 11 kha ndng foqi b lignin va thu héi glucan

Kfch thute Lignin loai B8 rén thu Thanh phan ba rdn Glucan thu
nguydniu__ b4(%) héi (%) Guucan (%)  Lgoin (%) Kac (e Mi{%)
1mm 78.03£1.61 40.51£000 8046£217 14472101 507153 7189149
7mm 7850+ 1.68 4521:040 8451:215 12691193 280+0.30 84434127

( khéing xéc djnh)

Theo két qua thu duere, mac du stz dung hai kich thude nguyén ligu khéc nhay, kha nang loai bo lignin 1 trong tw nhau
(xhp xi 78%). Trong cA hai tnréng hop déu, hemicellulose déu khang tim thdy trong b3 rin sau phan doan (Bang 2).
Nguyén liu duge nghidn cang nhd, cellulose 1ip xic nhidu véi axit 13m ting kha réing bi thity phan, két qua ton th
clia ba rén va glucan tang 18n, dng thai ham legng glucan ong bé rin gidm di (Bang 2). Két ua thi nghidm cho thdy
viéc nghién nhé nguyén liéu khong anh huéng tich cyrc dbi viri qua trinh phan doan, do vy ba mia sau thu hdi tr nha
may c6 thé dwrec st dyng cha qud trinh phan doan ma khang cin tréi qua qud trinh nghién nhé, Gigu nay gidp cho gidm
naing lugng chi ph cho sdn xuét sau ndy .

Anh hirong coa nbng a5 axit formic t6i qua trinh phan doan

Céc thi nghigm tién hanh tai ba ndng 46 axit formic 60, 70, B0%, véi nhigt dd 110°C trang 60 phut. D sach cla glucan
thu hdi va lwemg lignin loa1 b dugc thé hidn trén hinh 1. Khi ndng @p axit formic tang tir 60 % Ién 70 %, kha nang loai bd
lignin tang 1.12 1an (tir 69.59 * 1.86% dén 78.23 £ 2.08 %) twong (ng v&i 4 sach cla glucan tang 113 Ian (tr 71.74 &
2.21% dén 81.20 + 2.57%). Tuy nhién khi ndng d8 axit ting t& 80 % thi hidu qua loai bd lignin va @6 sach ciia glucan
khdng tang thém (Hinh 1). '
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Hinh 1, Anh hwong clia ndng df axit formic 141 46 sach cia gluean thu hdi { } va el lignin bj logi bo ()

Zhao va cing sy 9& khdo sat dnh hedng cia ndng dg axit 161 kha nang loai bé lignin, céc tac gid da loal bd trén 85 %
Tignin, glucan thu hén ¢ A sach trén 80% khi ndng A9 axit Ién hon 78%, tuy nhién nhiét 40 st dung_tron_g nghign cuu
nay chl 1a 107 °C (Zhao et al., 2012). Khi st dyng nhigt 43 xiv Iy thdp (65°C), Huang va cs(2010) 44 phd sb nbng 66
axit cao (85%) va kéo dai thei gian d& tach logi igmn. Hién tei. axit formic cong nghiép duee san xuat voi 4o sach 88%,
h3n hep axit formic véi nudc tao hdn hop ddng phi 77.5 % viv tai 100°C. Do vay 8é gidm chi phi cling nhu thuan uén
cho qud trinh chung cht téi str dung dung mé1, ndng 86 axit formic 70% dugc lwa chen cho cac nghien clru tép.



Anh hwéng cia nhigt 9 xir Iy 161 qua trinh phin doan

Nhigt 40 ¢ vai rd quan trong trong qua trink tach phdn doan lighocellulose thu hdi glucan. Trong nghién ClFu, ba nhigt
48 da drgc sir dyng @& khao sat Ja 100, 110 va 120°C voi n6n§ 39 acid formic va thiri gian x Iy 14n ot 13 70%va v
60 phat. Nhidt a9 sdi ctia hén hop chira 70% axit formic la 1OZ C tgi 4p suét khi quyén, do vy cac nghién ciru st dyng
nhigt do Ién nhiét 8 sdi cha hdn hgp duoc thue hién trong thidt bj ap e
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Hinh 2. Anh huréimg cua nhigt 49 téi a9 sach cia glucan thu hd1{ ) v lueag ignE bi logi b ()

Theo Hinh 2, khi nhiét dé tang tir 100 1&i 120°C, lrgng lignin hba tan tang dan (ng véi @9 sach ctia glucan trong ba tng
dAn @t d) sach B4.5 + 1.44 % tai 120°C. Nhidu nghién ctru trén thé gidi sir dung nhigt 49 thép hon hodc bang nhigt a8
50 cila hdn hop dung mai, tuy Nhién cac nghién clu nay d&u phai sir dyng nbng 4 axit formic cao (rén 78%) hodc kéo
da thiri gian 8& dat dugc 96 sach glucan trén 80% (Zhang ef af., 2010; Zheo et al., 2012).

Anh hwomg ciia thii gian xir Iy t&i qua trinh phdn doan

Anh huéng ciia thai gian xtr Iy t6i khé nang téch logi lignin vé hemicellulose 48 dugc nghién cbu, ther gian x Iy tin
It tai 30, 60, va 90 phat tai 120°C véi ndng a axit axit dat 70%. Tai cae ché df xir 1y, 49 sach ciia glucan va lvong
lignin b loai bd khong c6 sir khac bigt r& (Hinh 3), ivgng glucan thu hoi dbu dattrén 84 % (két qua khdng chl trén hinh),
kgl qua cha théy théi gian khdng phai 13 y8u té anh huréng chinh 16 qua trinh Xtz 1y
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Hinh 3. Anh huémg cua thé gian 101 a6 sach cua glucan thu hdi { () va Irgmg fignin bj loai bé (7)

Theo Hinh 3 khi thay d&i thei gian x& 1y ba mia tr 30 phut dén 80 phit, 86 sach cha glucan ddu dat cao trén 80 %, &
mu xC 1y 90 phit 86 sach ¢6 xu hudng gidm nhe. Ligmg lignin loai b3 & hai mau xir Iy 30 va 60 phit khong c6 sy khic
biét Gang ké, tuy nhién khi thoi gian xi¥ 1y tang lén 90 phit ligng lignin loai bé cd xu hwéng gidm di. Hién trgng tuong
tw ciing 3 duwroc 38 cap toi trong qué trinh ndu kraft d& logi lignin trong quy trink sdn xuft bjt gi4y, nguyén nhan cla
hign tegng nay 12 do mét phan ctia lignin sau khi bi hda tan o xu hudng hip thy 18n trén cac bd mat cia cellulose din
dén luong lignin 18ng sb bi 1ang nhe (Xu et &/, 2007). Tweng ty nhwe cic thi nghidm trudc, hemicetiulose khéng duge
phiat hign trong ba rén sau phan doan.

Hai ché db x(r Iy 30 va 60 phat cho két qua v khd nang loai bd hignin (79.91+1.19%; 78 5£1.98%) va dd sach clia glucan
(83.6412.54%, B4.50£1.14%) khdng ¢é khac bigt cd y ngha, do vy dé tiét kiém ndng lirgng clia qua trinh, nhém nghign
clru da Iyra chon ché d6 thai gian 30 phit dé thye hisn qua trinh phan doan thu hdi glucan sach.

KET LUAN

B3 rofa 6 ham lwgng glucan cao {45.26+0.56%), day |4 ngudn nguyan lidu tidn nang cho qua trinh san xuét cbn nhién
ligu. Phuong phap phan dean st dung axit formic I& mat phuong phdp ¢6 tiém nang 68 loai b lignin va hemigellulose
trong ba mia. Két quéa nghién ciru chi ra ting, kich thudc ba mia khong anh huéng Ion téi higu qua qua trinh phin
doan Bidu kign thich hep cho qua trinh phan doan 13 ndng d axit formic 70 %, tai nhiét do 120°C trong 30 phut, Tai
didu kién nay d3 loai bé duge 79,9121 19% lignin, glucan thu hdi co d6 sach 83 6412 54%, va khong phét hign dugc
hemicellulose trong ba rén.

L clm an: Céc thi nghigm thuge nghién ciiw ndy dhepc thie hngn trong khudn khd dé 11 05/HE-DT.05.13/NLSH thude &4 dot phét ridn NLSH ah
ndm 2013, tam nhin @én ndm 2025 Ching 664 xin cdm on sy v giip nhuft tink rong (hoi gian tién hank nghién ci tie TS Nguybn Tién Thind
«Trung idm nghién ciru va phdt inén cong ngh¢ Sinh hoc, vign CNSH-CNIP, TS Lé Quang Dién, THS. Neuyén Thy Muh Phuong, B6 mon oong nghé
cellulase va gidy, Vién &F thugt hoa hoc, dar hae Bach Khoa HE N
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FACTORS INFLUENCING ON THE FORMIC ACID BASED FRACTIONATION OF
GLUCAN FROM SUGARCANE BAGASSE

Le Tuan, Cao Xuan Bach, To Kim Anh, Pham Tuar Anh
Schoal of Bi and Food Hanoi University of Science and Technology

SUMMARY

Sugar cane bagasse, byproducts of sugar industry, containing of 45% ghacan, 18% xylan and 27% lignin can be scen as a potential
feedstock for fued alcobo! production. In recent studies, formic acid was used as solveat to separate lignin and bemicellulose from
lignoceltalose to recover ghican. In this sdy, the influence of the factors on the ghican fractionation using formic acid was
mmmlmEhwwlemwmmmmmmmmmumme
were the two main factors that affected the lignin separation and recovery
ol'pmﬁdgllmn.ﬁmnmnnatlmMmmﬂlmhmomedhmvadnmtl 19% of kignin, recovered mp 1o
$4% glucan of 33.64+2.54% purity.

Keyword: fractionation, sugas cane bagasse, formic acid, ghican, kignin.
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