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Optimization of Extracting Pentosan from Corncob by High Temperature Pyrolysis
MENG Yue, TIAN Zhi-gang, LIU Xiang-ying, SUN Hong-rui, ZENG Xian-peng, YANG Zhi—qiang"
(Jilin Academy of Agricultural Sciences, Changchun 130124, Jilin, China)

Abstract: The corncob was used as raw material to extract pentosan by high temperature pyrolysis. Based on the
screening of single —factor experiment design,the extraction process parameters were optimized by orthogonal
test method. The prepared pentosan extract was subjected to component analysis by high performance liquid
chromatography. The results showed that the optimum extraction conditions were 1 : 15(g/mL) ratio of material
to liquid, 180 °C pyrolysis temperature and 60 min pyrolysis time. Under this condition, the extraction rate was
25.84% . The chromatogram results showed that the extract contains a largeamount of pentosan, xylobiose,
xylotriose, xylotetraose , xylopentaose and xylohexaose req—uired to provide raw materials for the preparation of
xylooligosaccharides by subsequent enzymatic hydrolysis.
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Table 1 The factors and levels of orthogonal experiment
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Fig.2 Effects of solid-liquid ratio on pentosan content
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Fig.3 Effects of pyrolysis time on pentosan content
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Fig.4 Effects of pyrolysis temperature on pentosan content
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Table 2 The design and results of orthogonal experiment
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Fig.6 Chromatogram of pentosan extract sample

H S A i ) R DRI DX L, B SR IBOR P
A TR R B R =Bl R VUBE AR ORI 7 OB A
SR , AR A A ABEF L-BiI (b 3 Fh ops . i
AR TR R 5 ik 80.375% . IX—45RA
HTF A PR A1,

3 it

1) ZRHIFGER F e AR A B KO UG 3R
B 1 B R BRI AN Lo(3°) IE A2, B R fe R B
T RFEW L 12 15(g/mL), AF# IR EE 180 °C, #4
fFISH ] 60 min, JEHEN 25.84%

2) I R RO R A T R IR A 53 S B 4
T PRI & A R Y SRR R U R —hE
AU A TR ZSHE . X SEA2 ) 5 1 2 f 22 il
fife T2 T e WO AR, T A P R IR AR

3) 3 A T O A 2 R N e R A X
TR AR I, SRS e 228k, 1
180 Crl 4511 T AL FRAYFE it 2548 58 A i, R
S RFU I, KKK T Wi AE o R P T 24
HET A R A4

4) AR H =) KOS i TR A Ik B
R Y G SR ST SR , 30 5 e T LA RAS K = I
B, R EA K AR L, = i A
DA R SRR i A5 A ), JCis Y s ok S
LT AT (08, HS SR P BOR B, X SE A )
FRIRM AR R R A A R

SE 3k

(1] SRESF RSO RUG . F oK IR A B4 5 P e 5[
i RR,2009,19(30):125-127.

[2] ZhangH,Xu Y, Yu S . Co—production of functional xylooligosac—
charides and fermentable sugars from corncob with effective acetic
acid prehydrolysis [J]. Bioresource Technology,2017.234 (15):343—
349.

[3] VIR RS XM, 55 6K S R 4 IR SR ACHE 1 2 b

TN ELBTFE 5 TT %,2014,35(18):135-38.

(4] FERAL RN, K PHL A5 B o o 2k 1 P IR SR AR RO BT 5[] A0 28
HaibL, 2012,30(1): 5-9.

(5] AREAZEAMa)BH, TR, A5 B Hy0, Ak B T oK ek A 7 M
RABE BT A BB, 2013(6):76-79.

[6] Samanta A K,Jayapal N,Kolte A P.et al. Process for Enzymatic Pro—
duction of Xylooligosaccharides from the Xylan of Corn Cobs [J].
Journal of Food Processing and Preservation, 2014,44 (8):1405 —
1413.

(7] ZEF5 0 P AR, A T KU AN VA M AR RO Fr il 2 B
Kt o3BT, 2R, 2010,10(5):171-176.

(8] T JRUMR, Pk A= S, B4 0, 45 A s v S A SR B LA 1) o5
TRERANER T2 T[] 5 LB, 2015,33(6):28-33.

(9] Bk AT, Ik =2 A ATRAHE Y BALB/c /)N BRUVAIE PR K
T B AR FHRFIE 0] 2O R #,2013,4(1):159-163.

[10] TENG Chao,YAN Qiaojuan, JIANG Zhenggqiang, et al. Production of
xylooligosaccharides from the steam explosion liquor of corncobs
coupled with enzymatic hydrolysis using a thermostable xylanase|J].
Bioresour Technol, 2010,101(19):7679-7682.

[11] VPN B RO BRI T S s b th AR ).
M=z 5 Tolk, 2010,30(6): 64-66.

[12] J0ETH 15 53, 03 5 55 A8 VOB N0 S 0T KU Tl A A ] 45 IR SR AR
O] & RRE, 2012, 33(22): 39-43.

[13] SRETEE PE 75380 R P A T R e ] 8 AR SR AR B4 2 18
PEAR[D] EEdh Tl 2015(4):62-66.

[14] Wi & AR S ) 7 17 DAL A T K0 o AT SR A i v
FECT 200 R 41,2014,29(11):14-18.

[15] Mkelinen H,Juntunen M,Hasselwander O.Prebiotic Po —tential of
Xylo—Oligosaccharides [J]. Prebiotics and Probi—otics Science and
Technology,2009,12(1):245-258.

[16] FKFe, T AL, BE SO AR A 89 ISR i T Az ik ).
WE SR, 2015,28(2):9-12.

[17] PNZE 5K, H A ML A58 SR vl v TS U4 B K A 5
ARV ) B AT SR A BB 5 [ ]9 1 Al R 2% 2% 412.,2018,52(2):259 -
264.

(18] SME, EHIEAR JH 5, 55 A TE 4R HUH] 75 (SR AT S8 2 ).
Ff £ AR RN 71,2009,37(10):94-99.

[19] Otieno D O,Ahring B K.Athermochemical pretreatment process to

(X0S), arabinooligos —accharides
(AOS) and mannooligosaccharides (MOS) from lignocellulosic
biomasses[J]. Bioresource technology,2012,112(78):285-292.

[20] Sari Mets muuronen,Katja Lyytikinen,Kaj Backfolk,et al.Determina—

produce xylooligosaccharides

tion of xylo—oligosaccharides in enzymatically hyd-rolysed pulp by
liquid chromatography and capillary e —lectrophoresis [J].Cellulose,
2013,20(2):1572-1582.
[21] Boonchuay P, Techapun C, Leksawasdi N,et al.An integrated pro—
cess for xylooligosaccharide and bioethanol production from corncob
[J]. Bioresource technology,2018,256(39):399-407.
[22] SEIE M F A A LA A Bk PGSR A 10 1) 5 S BT A AR T VAT
FI AR 4H7,2014,28(4):655-661.
0T 44 phik
Yo#s B 81 :2020-02-03



