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Optimization of the Process Conditions on Preparation of Glucomanno-Oligosaccharides Using a Novel f-Mannanase

CHENG Lifeng, FENG Xiangyuan, DUAN Shengwen, ZHENG Ke, LIU Zhengchu*
(Institute of Bast Fiber Crops, Chinese Academy of Agricultural Sciences, Changsha 410205, China)

Abstract: This study explored the preparation of glucomanno-oligosaccharides by the hydrolysis of konjac gum with
purity more than 95% using a new high-yield f-mannanase with high degradation efficiency of hemicellulose secreted by
Bacillus subtilis BE-91. Based on one-factor-at-a-time experiments, a four-variable, three-level orthogonal array design was
applied to optimize the hydrolysis process of konjac gum, and thin layer chromatography (TLC) was used to qualitatively
analyze the products. Results showed that the optimal experimental conditions that provided maximum hydrolysis efficiency
(35.96%) were determined as follows: konjac gum concentration, 0.33 g/100 mL; f-mannanase dosage, 6 U/g; hydrolysis
time, 1 h; and hydrolysis temperature, 60 “C. The hydrolysis rate of the konjac gum obtained under these optimal conditions
was 35.96%. The hydrolysis products were mostly oligosaccharides with a polymerization degree of 2—6. The enzymatic
approach to the preparation of glucomanno-oligosaccharides possesses the advantages of lower enzyme consumption, shorter
hydrolysis time, and higher-purity products which have broad application prospects in the preparation of functional foods.
Key words: Bacillus subtilis BE-91; f-mannanase; konjac gum; glucomanno-oligosaccharides; process
DOI:10.7506/spkx1002-6630-201606006

&> TS201.3 SCHRAR GRS A SCES S 1002-6630 (2016) 06-0034-05
Elpe s

JRHT A, T, BURESC, S5, BT BB H e TR M 2 A H SRR T 20D, R R, 2016, 37(6): 34-38. DOL:10.7506/
spkx1002-6630-201606006.  http://www.spkx.net.cn

CHENG Lifeng, FENG Xiangyuan, DUAN Shengwen, et al. Optimization of the process conditions on preparation of
glucomanno-oligosaccharides using a novel f-mannanase[J]. Food Science, 2016, 37(6): 34-38. (in Chinese with English
abstract) DOI:10.7506/spkx1002-6630-201606006.  http://www.spkx.net.cn

JBE 1 H i JREOWE A& — ol pby D561 7 W AN D- H 2 W L ik ANZJEEH AT BRACMUNE . SR (AL . 3 ) iE i
LLB-LAMEH SN ERE . & A4 130 H B SCBEM = 20 T4 aa AT ER ], AT AR Dy L B PR R R S R
B2 HEY . B T T MK B R AT AR B IR A

2~ 10 AR5 T2 ) H TERE,  BE AT SRR AN Ak L] g7 (RKRED BT E GBS I .
Wk H Yl 2015-06-08
FEE&UH: EZEOUHN LEHE (ASTIP-IBFC08) ; EZ @RI (86311HKID TiH (2012AA022209D)

((ERPOE

B AL RIS P EARR R LTI (CARS-19-E24)
BRI (1981—) , 2, BUERERFOL, L, BF55 RNAEY 7 T4 % . E-mail: chenglifeng0628@163.com

SEEEE: XIEY] (1956—) , 5, W7, Wid, BF577 oA 4EE YRR %5 TR . E-mail: ibfclzc@189.cn



KT EEA

E6mill=

2016, Vol.37, No.06 35

S LR A ) % H SRR AR AL T 1 o R T A
Y. B PR 2 R SEREAS AR S I T, i e %
AAEH AR B IO, fUL —FISERE ™ 2 i S A0
A Wl g i 2 v ORI B 1 e ) 5% A I R B R A e
i, H BB AR R K F e o B B B IR RN 1 v )
B BE TREOBERG™ o ok i AR PR I R R TR B ROIR
A, WS TIEs), W5 H i, FEACK
M. R, SR S B R IR0 Al v A A
SHEA RO —.

A TH L HTHIEE B — A A 4k B e R bR
Bacillus subtilis BE-91, 4k )i 4w R 14 4- H &5 S0
iff A2 — PR AL Tl A AT LiZ B f (KT
3 050 U/mL) ¥ Rp-H f& BEBE AT U R, HIER
WIS, HEAEEZN
(thin-layer chromatography, TLC) &4 HTBEAE =4,
NIRZSKIET B. subtilis BE-9115-H 5 5 W By (5 4 H S5 b
i1l 2% 77 THI PRS2 SR AR A o

1 MRS5HE

L1 MEEIRH
111 Tk

e £ 9 [ fiRt v AUHE AR B, subtilis BE-91 (R4 A
RS AT B AR R B ARCXTZ11-01)  H T OB 2 B iR 2
W5 i TR H 4% F I ORA7
.12 ¥kt

AKEFFIA R JRESED : 0.5% NaCl. 0.1%7%]
ERE. 0.4%BETRER . 03%FE. 0.2%FEF10.5%
HEMR: BB IR IR IN2% B 5 .

FFRREAR RESED : 0.7%BF RN
0.3%4E . 0.2%BFFE . 0.5%FE A 0.5% NaCl™,
1.1.3 il

BEFER (AE>95%, fRifE=120 H, FE=
36 000 mPa * s) DY N /N P = W8
E[ESigmaAF]; IETHE. IKARR. RIE. 0% .
WSS (MortraD  EZERIEERFIA R AR .
1.2 HFEHEE

YIa) R AL (FL422 um, T &S50 kD
5 kD) f#[F Sartorius Vivaflow /A ; Mitiskan GO
X FE[EThermo Scientific/A#; EU-883#i{X ~ HA
EpsonA#l; UV-2700%4M3 06T HARHER
Al; MS32000LEZr#T K-F  EiLAGRE I ARl GF254%E

RTLCHR & Silgrefb Loy
1.3 Hik

1.3.1 MR TR K p-H i S B ) %
BRI AR AE (A B. subtilis BE-913:F05 mLiR & W,

PRI, HUAR R B B P4 kS mLiRE R, 35 CHE9R5 hs
FERI100 mLI/N =, 180 r/min, 35 CH;7%6 h;
T M E2 RIS TR 7R A (300 mL/fRD , 35 C,
180 r/min &9 h, HIA R TR . BB R P2 LA
FLAR2 pm B AL E R B AA, PRI LR U 7 1 R
#50 kDFIS KD CLEE I8, USHE 5> 7 i & 5~50 kDAL
B, B ONB-H B SRR R B

132 p-H SR EEREE 1 &

Z M Akino5 )ik . FBEER AIpH 6.51110.025 mol/L
F7#1#2-0.05 mol/L NaH,PO,2& /¥ it #10.5 g/100 mL ]
R, B mLIE 255 B B 5 2 mL T R )
W FEATIRE], 65 C 10 min, 3,5- LK

(3,5-dinitrosalicylic acid, DNS) kil ik JFUAH A4 il & .
FH K3 B T A A ) A B A S R . - R SR B VS )
Mo SRS BB BO 24 F 1 wmol H 28 W 1) 38 50 By 75
Mg 591 ARSI AL (LUK

1.3.3  JBEFE IR AHE B s i J w2 sl 2

JBE 2 i A B B A B S K AR S IR SRR S B . R
20 mgfEF e T RZE WA RES, A4 mL 2 mol/L—
MR, 110 ‘C/KfAE3 h, WHIE=E, 3 000 r/min& L
10 min, BUE 245 B 45 5010 K A 7= 4 I DN S V& 5 I8 J5
FES R (mg/mL) ", AR FERE S R (g/ml) .
DAUH E8 WE bR, RS RS SR E (mg/mL) ArifE
M7 FE A y=0.477 6x—0.011 6, R=0.999 5.

JBE 2 FRC Uit 125 30 JER W 5 B 41 JBE < R /K gk I PO 38 SR W
o FRE20 mgE e T HE W ARE F, A4 mLEAE
KN, 110 CHERE3 h, WEIZE SR, 3000 r/min
0010 min,  HOE 2475 B8 A5 207K 72 1) F DN S 58 3 Ji
PG (mgmL) , #ERLFEEEESE (gml) .
1.34  BEFBRKAEZRNE

AN 7 J5R AR 1 JBE 2 s AN [ B 2% T B — s
F], HURE. KB, HUE MR RS EUTIRE & FHDNSVEM 2
PUH SR 08 JFERE S & (mg/mL) 55 a2
WERESE (gmL) " KRS R

k1% =""2"""2 % 100
m,—m

1 2

o m BB EIEEHE S B (gmL) + mAlFEL
JEREE R (gml) + mo BRSNS &8 (gml) .
135  LZtk
1.3.5.1 BRERERE

Sy W CLEg AR TA] (O~ 120 min) . [ IR B
(35~70 C) FlpH{E (4.0~8.0) AA &, [& 5% H 1
FIRAK AR FAT, AT R RIS, EBRML AT,
1352  EARE

KA IEZ R WL, (35 bk E!"™, 4
R EIANER, PR N RETEN, S6WE
SMTRITT 2 Ak B A 2.



36 2016, Vol.37, No.06 Bz XTEHA
#1 L, (3') EXRBREERATE _25¢
Table1 Factors and levels for orthogonal array design Ly(3*) Ta] 20k
S ? s -//—i\{\z
LSt L CTHER DRk =~ 3
W/ (/100 mL) (Ulg) It [i)/h HREIC 3\5‘; 1.0F
1 033 2 1 50 8 05|
2 0.67 4 2 55 &
:g 00 1 1 1 1 1 1 J
3 1.00 6 3 60 35 40 45 50 55 60 65 70
Bt 2/ C
1.3.6  IKIBF=W5E M HT 2 EEARIR EER B R AR R BE R
% AR Hﬁ?TLC? £ o @ﬁ B AT 5 ﬁj\ * 0221 %$ Fig.2  Influence of hydroly;skt:z;)ce:lt;re on the degradation degree
K22 p-H Ha SR N A A [F I (8] 5, BOK A = it 47+
e, MRBEAZSWMIG, BH. HESWMOTREG 213 EWpHENHE
AE SR RIFEAL B D7k . RIERI Y IR T -0k & i
M- KAERILE12:6:6, R 2 mLIARRE. 2 g K. 220
10 mL 85% R T A EH, 115 C 210 min. 26
1.4 BdEadr E:]H 12
AMERRES3 U, BUFEI(E. I Excel 20071 o8
VA HTERIESAS 907 BT BT IR T 2407 =)
40 45 50 55 %%ZFO 65 7.0 75 8.0
o :pH
2 SRS B3 W PR R R B
Fig.3  Influence of hydrolysis pH on the degradation degree of konjac gum
iy FII S ] p HLE 16 % 8 6 2% i 01 o) B8 3 Jie R 2t UK
201 FERR PP I R A B
F£0.5 g/100 mLE AR, INEFE2 Ulg. 60 C M
S0.6- 30 min, BCRENE DLH b oF I JRRE & & . nE3 T
£03 N, TEBGpHAE J96.00F, FEFIHIEIENE S EiHm. X
g VA2 T i%p- H i B 0 58 2 RipHAE 96,0, 4 T
@ B U 48 2 A B A9 T WA S A 2 1
*i?o.l BRI Ay, Y 2R G R 1) JBE - FIR JER )«
(S (N5 214 MBRENRE
A IR [71)/min
_lar
L B B AR R B R 2120
Fig.1  Influence of hydrolysis time on the degradation degree of 21.01
konjac gum Z08F
Eﬁ 0.6/
6B R R BV 0.5 2/100 mL. HHAEEL2 U/l & %ﬁ:
PETT S WA [ T A T ) B A o 00 5 DAH W o )38 SR .*Joic(j . L - . .
PSR MELETR, BEEREARN AR, R hE S & AR (Ul
AN, BEAE80 minik BEL S AE##100~120 min, SRR L SR AL R
Fig.4 Influence of enzyme dose on the degradation degree of

T JEURE S B IE N B AR . 2 R B 4 e A T DA
PR AT BRI A TR 2, [RIB AT DL AR S 1 1 R
B, WO FEEEAFS0 min Y H .
2.1.2 AR IR E

TEE IR B 0.5 /100 mL  fNEEE2 U/ghf) 544
T, EAFENRE R MN30 min, BURE & UL BRI IE
JRAE SR ER2FTR, BOGEEEREE N60 C o MR
e 65~70 CHF, BEFR KRR IR, X5
BT TR PERG e A — e R R

konjac gum

FE R R R R FE0.5 @/100 mL. 78 0/ [7] il & 1) 4%
fEF, 50 ‘CIJ8%i30 mino HUAS[H] FEFE S e 3 DAH 26 0
THRIE RS & . WE4fR, BEEMBEEIGm, Hit)H
P EARKIE N, InlFE N6 U/gis Bkl InlfE kK
T6Ulg, LEMEEEBKIEEAME. HERLIRA
W, TR BB AR AR B RV I, RS R ik
PNl &6 U/gi &id .



KT EEA

i
al

22 IERRIGAE R

#2 L, (3%) EXRBR#itRER

Table2 Orthogonal array design L,(3*) with experimental results
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Fig.5 TLC analysis of the hydrolysis products of konjac glue
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