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HEEREER RmManl34B 5IEHEERIE AR
hEHEEFHEERE

X, E W, FEE, KAHE,
(TR LK FERHIELFR

TEH, K,
AR E 071000)

A

BWE AR GHIZA RAR RO T EREH FMNLEEAHRAHADR A EEFTHEEBG AN K DTR
W GZHF10 #9 5 B 2407 & 20 3643 1 A 478 GH134 ok H % R4 5 (RmMan134B) , %5 B % A 181 A&k s Ao 1 Ak
BT %A, 5 SARE ) GHI34 Rk &1 B a9 F 5] — SR BAK (<69.6%) . K K WA PET A& ik % goxhiz & B i
A7 R R ARGA RN R R A SR R h R R, R &R A pH A Al b 40 O 5.0, HEFHE 115

CA» 0.1 MPa 8 54k Tt 4T3 3040 iR A28 JEF RAB Y b A RR A 22K 2P A7 2 h JEF 4 0h i ik o) R L3S
JE (30 g/L) Ak 96.1% , ¥ K 4542 T o0y #AS AR &, BB BE 0 0 AR AR A3 % 0.6~1 45,3 — % BF % K I, RmMan134B 5
#7408 E B R B 4E (0.922 mg/L) =48 (1.4 mg/L)F= = 8 (0.613 mg/LL) . AT 70 3 B F H 55 R AE R 09 & 2 A A Fo =

LA K e B — Ay AER

KGR R, B-HEREH, CHI34, ¥R ARK, EFHE RS

XERS

JE 4 H 22 2 B (Konjac  glucomannan , KGM ) J&
HY A 4 A H BR AR B R G ML & 7 T2 2
B, B R K SS & FEERCRE J1 , LA S 1 Il
M B BOBE IR BUIE BE Bt 48 015 7 9 A AR
P SR, KGM #7523 5 Bt b | o 6 3 G i
FEAFRRE BRI AR £ U b i B AR R
WY AR5 7 B i KGM A R4 1 5 95 8 3511 40 48
AR HE 45 A2 T AE KSR R B8 = T 68 ZE bk
B i N TSR 5 E R AT, Tk ) 4 D
P A AR iR R % €0, B D S5 R i T 1 o5 H 6
SEWER T R E ZE AR B R — S R
o A8 H R SR M

B-H #& W5 M (B-mannanase ) /& —J5 K fif T
 TRME CEFUH O A T ER R DL A T
i H 5 B B—1,4—D— N e H 8 0 A 1 Py B
i), AR Al S B 1R Y 4] [ 5 R 25 4 B AR AL PR 8 T
4 /N BE AT IK f#% B (Glycoside hydrolases, GH) %8 %
B GHS™ GH26!" GH113"™H GH134™5K %, H
i, F 3% S0 2 GHS A GH26 516 3K I 1 1
e TN 45 o RN, 3R T 09 B I 43 ) S
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PRI R B i e T I pe R B0 H % 2R B g
SR FZHFTA A . 2015 47, Shimizu
B IR A B & (Aspergillus nidulans ) 3% 8 —
AN AR K Al R, I 44 GHI34, WF5E K
Pz Z 0 R H e RO RS, HEA 5 54
3 NG H 5% TR OB Tl AOOR AN [ 9 i A BL R B
4 ,GH5 .GH26 Fil GH113 Kk B-H 2 B b
il ) fe /N EE Wt H e I (MI2) 8 H 3 =l (MI3)!,
i GH134 ZX 5% B~ H 8 SRl (1 5 /MR W) 02 H e
JEHE (MS) 370 (M6) , 3 A7 ) T Wi gk aod 72 v 1 5%
SRR AR B H AT 1k, AT 44> GHI34 ik
4 H % RO B WA, o R ok R B i R
AnMan134A" K i & (Aspergillus oryzae) ) Ao-
Man134A' £ 55 ] J& (Streptomyces sp)NRRL B-
24484 (1) SsGH134 " Hl /IN il #E 55 (Rhizopus mi-
crosporus ) ] RmMan134A" 24881 () GH134 K
TG H 85 RGN CA R T w12 205 A A O
SRR AL AT Ay H T Rl 4 R A R L

= R KGM 2> BB K e, PR AROK i %
BIR i gk T 22 RT3 v T AN B4k PR AT
&8 ZHA I IR A IR B AR
WM. 0 Apostolidis 555 &3 =5 F 34 T 1% &5 X i€
By AT, TER B R AR B 7.5 m BE R 0.5
wm, H B8 50 3 B9 52 %, TR URE LE 3% T AR
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BRI 2R . Akesowan™ R FH = il L 55 A
PRS2 S R B 2V TR B A A 1S
SRR o R R R TR R IR S R 20, IR
R A AR T R R 2, HL LR
15, Gy P Chen A2 FAE 349 AH 10 A B e 12 1l 4%
T 53 I i B 240 T R, L (10 /L) & LA T I
39 894 mPa-s [ %] 3437 mPa-s, | H A A 1k, il i
3 F R A AR A B S S R R SRR R M
I ) ) B 2 i S ) F 9 AT

AW 5E /N AR B GZHF10 v % fi 5 784
GH134 K J% B-mannanase (RmMan134B) , 7£ K I
FFE BL21(DE3) i 5 I8 K38 | B 97 Ll 2 1 ot R
FHAE AR A T A0 BRE 0y, #R o8 Hop Ak vk o
MRS, FF45 4 H 2 R RmMan134B B[R]
FE AT RSN, B A A A A
SERE LR

1 #R5FE
1.1 5

B BE /N 8 MR A (Rhizopus microsporus)
GZHF10 i A< P41 97 26 IF R 47 #4A pET30a
(+). B2 KA B DH5a, K AT BL21
(DE3) , At 5t 19 07 78 5 DA AR A BR 2> 7 5 JBE 4B
MRS IR 2 FUBERERR | PR A= A IR 7
PR AT e R R H B SR s RS R
FA PR A g R o [ 7= o Hrali %

12 UE{5iEF

ZWY-2102C fEIR B Fo 4k 37 v , bR o0 Hr
AL # 1 & F FR 2 ] ; Hettich Universal 320 & 3%
ZRES DAL, 4 [E Hettich; SCIENTZ- [[ D #8745 )k 41
PR B AIL 77 5 2 A W R ey A PR ) 5 Bk i
T B K W s HH=2, &3 A Ji R AXAS T 5 TU=
1810 40 e B, AU 35 M i FH A 2% A B2
Al FHE B IR E B, LR AN
NDJ-5S 0 30 BT, LA RHMU A R A IR
") ;Quanta 600 FEG 494 7 W85, 47 = FEI
5 ) ; Mastersizer 3000E J#06GHR7 B AL, T /R SCIA 44
Bt TGA-DSC 3+[R1 5 #4434, M5
1.3 Hi%
1.3.1 RmMan134B J:H 50 K FE#E GZHF10
WM EARK RSP, T 45 CHEFEIJE,BO
(8 000 r/min,5 min ) A&, SR H CTAB k42 HL
B MR /N AR 2F GZHF10 & DNA, AR 45 B2 i 8 1Y
GH134 K15 0 H 88 RERE BT #5190 (£ 1),
Jf-if 14 Touchdown PCR ¥ 343K - B, B fe X H:
PEATIN ) X BLAST 4347, FIH SignalP4.0 Huill {5
SRR B IR A BT R BB E RGP
53 345 45 EcoR 1 Hl Nov 1 J§ V)7 45, 2
pMD19-T-Man134B 3 FE & ik, RWAEL T H
Clustal Omega 172 HERR T H X, FIFH Swiss—
Model X £ [ 7741 #EA7 R A . 519 1 4 e
AR A BRA B A, 25 R N3k 1 R,

®1 RESIWFT
Table 1 The primers used for this study

AR

3l A5 (57-37)

Man134UF
Man134UR
RmMan134B-PF
RmMan134B-PR

AAYTTYGGYATHTTYAARCARAAYTGG
ACRTCVACCCARAARCGMGTRTCRTC
GGGGAATTCGCTACCACTGACCGTGGATCATACAC
GAATGCGGCCGCTTAGATAGGAGTAACATCGACCCAGAATC

1.3.2 RmManl134B Mgk ik # gt 5 %k f FH M
JERL pMD19-T-Man134B 1 pET30a (+) 4351 #E17
XUV AL B I 1A A % 2 b A 3R GK TR
pET30a (+)-Man134B , # % 16 % £ ik 15 3 K
FEB BL21(DE3) i 18 P 55 Ak K FL b 31
FRIPE R LB W AR K F Kb (37 °CL,200 o/
min) , B & ODgo N 0.5~0.8 I}, Il A 1%0f) 1 mol/L

SRIEGHACL AT, A5 R HZE R (20
C,6h), BEfE, B.OWERK (5000 r/min, 10
min), FI pH 5.0 BYF7 15 02 - iR S — 4h 2% vh il
TR A IR 7 (R 3 s, 151k 4 s T 3E 20
W) ,4 CEO (12 000 r/min, 10 min) B L%, B4
FEL it U

1.3.3  RmMan134B i94lift 5 SDS-PAGE 7+t R
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= K His br& i A 2l Rl G alifb e
FLRINT 4 B s 4 A DUVE TR A 4 mL JEAR P
S, TR 75 B 4 °C,5 000 r/min 50> 10
min, WY 24 GRS Fok b, B 1 mL iR
G5 50%His—tag Purification Resin 28741,
SR )5 0.5 mL 3E A48 M R v V-1 3 IR A2y 4
mlL R LIRS A S RO RSE S
HEH, ZJEA 1 mL AE28PE PR, YEkE 5
W, e A 0.5 mL AEAS PP v v e H i 8 8
W AR Ve . S A = ik =
&t FE L R Bk 2R T M Tk e 458 ¢ P Uk (SDS-PAGE) 47
Mréli AL RmMan134B,

1.3.4  RmMan134B MBS JJ A A S &E 2
% Miller™fy J7 %, UL H 8805 & 2 s i, R H 3,
5-HiEF KR (3,5-Dinitrosalicylic acid, DNS)
Yo 2 H 22 BB RmMan134B 8§75 71, K 100
L 38 Y55 B 4 RO A 1 900 L J8E - H- 58 SR A
W, #:57)5,50 C/K ¥ 30 min, fTA 1.5 mL
DNS 7 2 1k 07, 3 5 min R B FR7E

540 nm P K AL E W EAE OD, XF BB 4 ki A
DNS JG #Mingag . Bs A (U) . BBk 1
wmol. ‘H 55 4 T 75 A B

Z: R Bradford® 5 5, UL 4= 1L7E 35 H AR U,
FH 25 T 52 s T B 1
1.3.5 A pH X RmMan134B i} i 1 /9 52
Mo AR 1.3.4 A5 7R 10~60 °C T DU i 1Y
Tie il Ik DA SR W R 100% , TSR [ ik B
R AT G A, #E 30,40,50 CHE B TRy B Ak B
0~60 min Ji7 , AR e 77 32500 5 B 1, 20 B g
FEME o DA 28 A0 B i VS A X6 B LR O )
M 100% .,

H pH 2~3 0y H 2 f2 —+h W2 22 v ,pH 3~8
A A TR — W TR S AN 2% RN pHL 8~12 I H &
1% — S A A AN 28 PP, H b ME N R i T, LA
I 5 B % 18 100% , 15 AN pH BT 9 A X il
6 7 o Al LR 52 ol il Y AR B, T 0 CAb 3
M8 1 h, 2w o D7 1 D0 5 Wl T, o A pHL AR
SEVE . DAERIE pH (E AL B A A TR X RS LS
F15E N 100% .,
1.3.6 &8 & 1 MA HLLHI X RmMan134B i 15
Erysm o T &EE T (Lit,K*,Cu*,Na®,

A Fe*,Ca®, Mn* ,Mg>, Ag*, Zn* ) HIAT HLIR I (1
il . & Bk JR R CTAB (EDTA) X} Rm-
Man134B G VERS2 00 o B0 AN [ 32 1Y) 42 ) 15 1 i
AHLKFNE RS H SR REA IR A5,
FE R AE Ty 0 S G T
1.3.7 RmMan134B ¥ S ¥ 45 51 5 8 J1 % S 44
WE o A LABE 3k IR B R S Aok b 21 4k
TR U R M IS (2.5 g/, 7E Bl
IO AT W Bl T

FH AR5 36 S B R B, DA [ ok vk
(0.1~3 o/L) M JBEF H 58 RWEWS W e, LA H 5%
e R (Yl S 48 Tl sl iy ol WL D=
TG F1, MR AE K ER O R RUEN 0 T K, Y e
1.3.8  FEFEH A AES AR AL FE  FREGE B
WE B IR, F 115°C,0.1 MPa fU &4 F
AL PR AR FREF RS 15,30 min A1 1,1.5,2 h,
1.3.9  AbFEET . J5EE R R ERALME B RAE R
Al i 7 B BE (SEM) WEE AR B 2 h |/ 5 JRE
P TORIE 2 . KA 23 B3R, FH 5 R SOk B
AR AR F 2 h B/ 5 AR BRI R B A i
BUHEATAGIN . fd ] NDJ-5S $7 S0kE B, e
30 g/L AR Ak SR [R] fé) BE = A v W R RR BE .
A HT AL (TG) F1 22 78 F 4l & AL (DSC) , £ %5
SARGT LA 10 °C/min 90 A 8 238 A 22 3 i 24 2]
800 °C, X AL 2 h [if S5 A B “E Ky AT 40T
1.3.10  ALFRUAT 5 B = T 6% 2R 1 I i 50 I
FE AN BCHI AR 2 h T, e AN [V R R S Ry
VW (60~120 o/L) , 7F e idi L W 4510 T, 4% g 5 S
Wit 1:1.5 (V:v), HEHHEREM Rm-
Man134B [ i J58 2 H 88 R W%, S0 20 min 5, &
10 min K& EF, B0 BB (12 000 1/min, 5
min) , & H DNS 32 00 2 H #5005, 15 i
H R B ) 7K i 5
1311 BEEAH 68 RS b SE0E o T
1.3.11.1 JEEH@RERE S H & EeidfT
JE S H 5% M D B, FRBE R I=1:2(V V) K
20 o/L WY B ¢ H 8 RIS W P S 5 B E
T 40 C T EEM#E 24 h, RN ZEWRE /KT 20 min
A S o H 2 = R 20 B (5 000 r/min,
10 min) . ZJ5 X FIEWHAT Sevage s BrilF &5 8 H
KA RO TR ¥ G7 F R EE=4:1(V:V)



184 hoE

M

2023 455 4 #)

il 25 Sevage Il . WAE R T #3 T =20 CIRAAE
13112 ¥ H&EEHEAINE RAET6
T (1C) 05 ol e 7™ ) v S 1 I 2

4, 3% 41 . DionexCarbopacTMPA200 (3 mmx150
mm); WshHH A :H,0;B:130 mmol/LL NaOH;C .65
mmol/L. NaOH ;D :1025 mmol/L. NaOAC; i 0.3
mL/min ; FEAE 25 pl; HETE .30 C; R 4% . 4k
SR A

PRUES N ZZ 2F 1~7 W, 25 SARHAR R 5T 2 3k
JER 1 mg/L, FEMARIRA RSP 5 meg R T H
B PR, A S mL KR BETR 2, IR 100
L A 900 wL 2 B+ 7K ,12 000 r/min &5 0> 5
min, MW IEAT IC 2047
1.3.12 Zitatr BAhRmEE 3Rk, 1
GraphPad Prism 8.0.1 1 Excel 2010 X 4 i 17
OYMT o G55 LI S5 (BRI b o O 22 (B E A 70 A

2 HEHRERW
21 RmMani134B ERFEF 5417

Btk GZHF10 3 [N 4 DNA £ fij 3 51 ¥
Man134UF 1 Man134UR (£ 1) ¥ )5, 3548 1 4>
RN A B (2300 bp), & brizsEH R B R
B (CEI91561.1) BA & i) — Bk, I
KN 4 44 9 RmMan134B, RmMan134B #£ X
546 bp RILL AL, TN & T, G fid 181 & H R
1AK% T, RmManl34B 3] 5 E 4238
GH134 16 1% P 3 K 1Y) 2 FE 1R I 91) — 3501k A ik
(<69.6%), H 5 H #& & ¥ M RmManl134A
(MF538624) AoMan134A (XP_023093135.1) .Ss-
Man134(PDB,5JTS) #l AnMan134A (ANID_02710)
() — 22 3 69.6% ,45.2% ,51.6% ,51% , 1% 3k
A — @ WA ok, LA B p s M.,

X RmMan134B 5 H & 6] 5 15 09 @ 5L 12 )5 5
AT HEXT, & B GH134 Kk H #5 R b7 1 3
AT X A ST T X T 9 45 K (LDLATAMLES
DHMITDYAYGDNKSGDAANFGIFKQNWFEFMLR ) ,
% X B ZE ) E BN Loop 454, H B A G PR AL AL
R(Glu53  Asp65 \Ala71) , 3 2 iS4 i R 51 S At 1k
PEAETAER]; PRSE 1T X351 1 26 A 2 55 W 41 i
(YGTDKWFGGHRNGESGLNNSDTADIN ) ; {4 57 111
X 11 A EFERR 4 % (DTRFWVDVTPI) | 2 5

PRSF IR, SR T2 DX AR X 1 5 o PR ST 1 X I 32
B BITE R A, REGE 5 T AL R R
HEpRp, o 18 2 i SRR Y 81 430 ok H /N
M 5% (XP_023461435.1 Fl RmMan134A) | 5% % @
J& (SsGH134) 2% % i 2% (XP_001265500.1) . 1 i
# (EAU35362.1) K il # (AoMan134A) | % i %
(RMZ45232.1) 4 51t 55 (A nMan134A ) #1142 71 4k
JI1# (SC091189.1)
2.2 RmMan134B ) & F & i£ % SDS-PAGE
ST

3 1k XU T B 2 AR pMD19-T-Man134B F
A pET30a(+) , BUY)H 35 # Ak pET30a(+)—
Man134B, Z J& & #4805 4k 2] K #F 3 BL21
(DE3) i v AT R i = . 0, K I
FH G 0 H #5 RBE B TS 1R 1.8 U/mL, XF2lifhid
fity W #6417 SDS-PAGE 7341, & IiZEEAE 21 ku /&
LA R AN, KPS T h 20.1
ka (& 2), #ED Al 6842t T His b1 %5 ir £0(0.84
ku) , 755 #E— L W5,
2.3 RmMan134B WBEZF R 7
2.3.1 R pH {EXF RmMan134B i 1% 1 () 5
i 40 E 3 FF s, RmMan134B 1) fiz 38 6 4 40
C (Kl 3a), M40 [F] i B2 AL R 0~60 min J5 B FAGR
FEPESE R WoR  7E 30,40,50 CHALHE | h )5, 1%
A (70.324.8) %, (54.7+4.3) %, (29.6+4.6 ) %1
FRAYEREIG 1 (F 3¢) o feidl pH {H0 5.0, 7 pH 4.0~
7.0 JEHE N, AR EE 50% L) L /G 71 () 3b) , AR
AR pH HAL LA ARE MRS R WoR , X BB TE pH
4.0~9.0 WAL | il TG ) 8RR E , AR il TG ) AR
85%LL I (Bl 3d), LiR%5REH]  RmMan134B J&
HRLA , 30 CCHVAL B 5 1 5% A R ) A, BLAEp
PEFIBEPE pH 0 [ P9 A B r it 52 M
232 &JRE T AANRFI X RmMan134B B 1%
PR Ay E 4 Y N BRI B 2 2 A
R T &8 B 1 A HLL R X RmMan134B i 1%
PERISE I, AN 2 P, 4 B %k i 0 M A Y
LKW1 mmol/L 43 J& 25 1 b 3 % g H A A 7] F2
V& MR A R L G Mg 05V e, 1A B3
20% BT 77 3 HoAx 4 8 B AL LS TR ER 50%~
T5% WIS 77 o 5 mmol/L & J& B F & Ca*sb, ¥yn]
IS T, R 10%~30%, A, 5 mmol/L
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Fig.1 Structure and conserved sequence analysis

of recombinant mannanase RmMan134B
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Fig.2 Protein purification diagram
of recombinant RmMan134B
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Fig.3 Effects of temperature and pH value on the activity of recombinant RmMan134B

19 Ag il VE T Bk, A AR B 10% G T . A AL
R X il M B F SR R (3R 3), il (EDTA L&
P ] fef il 4R T 2 10%~25% , 3% A BE 2 T X
SR A T T S, TS R
fiie, 1T CTAB A A 85 1 A8 PR 5], X8 T e 1 40 ol 4
FRAESE P D00 XoF 0 M S R K A AR R

W], RmMan134B X} 4 J& 25+ F1 A HL iR 1 i 52 7
WU, X iE—2 W58 RmMan134B 894 46 BB A0
N HA EE R L,

2.3.3 RmManl34B MR 5 30 12228
W 2, HEERMEE RmManl34B X 2 F
YA BB — 2 I KT o Frp B A H
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*2 £EBFWEAH RmMani34B & i K &
Table 2 The influence of metal ions on the

recombinant RmMan134B activity

* 3 AHRXFNEHE RmMan134B B iE 1485 I
Table 3 The organic reagents on the recombinant

RmMan134B activity

R A8 2 B 7 P /% A ALK A A0 % B E P /%
&% BT
1 mmol/L 5 mmol/L 7 B 1% 107.36 £ 3.57
s+ B2 20 100 £ 4.01 100 £ 4.01 50 99.82 +2.00
Li 68.80 + 1.15 92.58 +3.36 xS 1% 113.93 + 2.40
K 74.47 +2.06 92.80 + 6.74 o 11401 = 4.04
2+
Cu 62.94 + 1.47 72.60 + 1.69 i 80 % 12369+ 2.3
Na* 48.74 + 4.05 89.40 + 6.26
5% 125.82 + 4.02
Al 74.45 + 0.63 73.83 +2.77 s
* 1 L 26 +5.04
Fe™ 63.08 +2.77 90.70 + 1.95 " mmol/ 89.26 5.0
Ca* 72.57 3.0 100.83 + 1.43 5 mmol/L 105.94 = 1.33
Mn® 23.40 + 0.78 23.67 +2.73 CTAB 1 mmol/L 20.63 = 3.85
Mg 69.71 +3.32 93.81 +3.4 5 mmol/L 1331+ 1.74
Ag 66.53 + 3.44 10.50 +3.05 EDTA 1 mmol/L 111.62 +£3.25
Zn* 74.08 + 5.69 84.33 + 4.02 5 mmol/L 121.25 + 1.39
%‘%ﬂ@"ﬂ?ﬁkﬁ@?ﬁﬁ%%‘ ¥ S 1 A 100% , TR KIS Rife IE B ST E |, B i Ab

ORI AR AT 4 R BRI SR |~ LW TR TR 1) i

IR N 21% ,18% ,14% ,8% ,4% ., %
RmMan134B ) Z W JE Y =1,

LR L
BRI,

2P H R BN IR Y B RmMan134B 1) K,

mg),
2.4 AbIEHET,

EEFHRELERRAE

43 5 J2 2.447 mg/mL Al 2.399 pmol/(s -

HPRFEAL BT 5 E A 9 A2 AL, X E A 4

4 BEEFEMOmEE (L).5

BRI e r

JR S R AE R e — A 0 T
PEAEFIS AR L 4 SEM 45 51 W (& 4) |, b PR Al R
ENHEOR R, FRMHLRE A AR A, A RS Ak A

?L-LIEFE?%%*T‘“J A TH AR OB
JLFTE AT WAL o Bk — 25 5R B R SO AL BEAX

U”'Jm%ﬁﬁ*ﬂm, *JE%Z‘E%?E%éﬁ,n%ﬁn%% 4 fr
SRR A T AL BEAT Ak RS RE S Ry B 5

()8 SEM E & 5 47
Fig4 SEM image analysis of konjac flour before (top) and after (bottom) treatment

KRS A8 /N RAR A B A
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Table 4 The characteristic parameters of particle size

distribution of konjac flour before and after treatment

S HE AR 2 22 [T a2 )
ASD[3)/pm 277 186
D[3,2)/pum 168 124
D[4,3)/um 363 313
Dv(10)/um 81.9 62.0
Dv(50)/um 302 297
Dv(90)/pum 716 571

R SR 7 25 R S, Ab B 0.25~2 h A JEE
Wy, H 30 /L IEWCEIE 435 1 170,783,
98,58 ,49 mPa-s, Hr b BE 2 h #9735 U ¢ WL 2 8 (.
/N, AR FRFTREAR T 96.1%.,

TG-DSC &5 5 E 5 i7n (Sa KAk BRET,5h

100

80

60

[
[«

Heat flow rate/W-g

40

20

- e 0
500 600

WETT L
Thermal weight percentage/%

0 100 200 300 400
i
Temperature/C

(a)

LN E

RIS ) R TG vl A, A BRGS0 BEAEA,
TR ZE K, 18 100 CL A KBS 1R
G, o b TR SRR 1 5% % E I B (89.9
C)/NFABEG (124.5 °C) 3 7 300 CAE A7, JBE2E 4
WA, BT R K B B R A B A 2R
HR(50% ) KT AL (40% ) 5 Ab BRAT 5 JBE = F
1575 3 K H 43 il & AR AE 430 CCHI 460 CAE A7
454 DSC M4t — 20 43 A7 BE = i I A | 45
R, ANEERTEE AR TE 300,434,468 °C H B
W Ab P S AE 300 °CAI 460 °C H B AL B0 | 43 51
XFR T BEERY TG Mk i 2k IR 455 i
FEE RS R T A R, FLAR B 2 h JBE R A A
e tA —ERER RS, K] DR &
JE T2 B Ry e AT O A B, 38 3 BRI E 4
FHEE R

&“
3, 100 30
= T
=1

80 :
g 20 B
= 60 M F
= e T
2 40 10 = 2
5]
£ 0
= 0 100 200 300 400 500 600

i
Temperature/C

(b)

5 #%h¥EET(a). 5 (b)EFHHIHRSITE

Fig.5 Thermal analysis diagram of konjac flour before (a) and after treatment (b)

25 HEH EEFEHERBENEERESN
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Synergistic Preparation of Konjac Mannan Oligosaccharides by Mannanase RmMan134B

and Heterogeneous Hygrothermal Technology

Liu Xue, Wang Yu, Lu Haiqiang, Zhang Lijuan, Wang Yuyin, Chen Wei, Gu Xinxi®
(College of Food Science and Technology, Hebei Agricultural University, Baoding 071000, Hebei)

Abstract This study was to explore the new GH134 family mannanase and its application potential for synergistic prepa-
ration of konjac mannan oligosaccharides with heterogeneous hygrothermal technology. In this paper, a new GH134 family
mannanase (RmMan134B) was successfully obtained from the genome of Rhizopus microsporum GZHF10, which encoded
181 amino acids and a stop codon. The sequence identity with the reported GH134 mannanse was low (<69.6%). So the
E. coli PET expression system was used for heterologous expression and property analysis, and the results showed that
the most suitable substrate for the enzyme was konjac mannan, and the optimum temperature and pH were 40 C and
5.0. Amorphophallus konjac powder was subjected to heterogeneous hygrothermal treatment at 115 °C and 0.1 MPa. The
structure and properties of konjac were changed significantly. After 2 h of treatment, the apparent viscosity (30 g/L) of
the solution of konjac flour was reduced 96.1%, the particle size of the powder was reduced, the thermal stability was
improved, and the hydrolysis rate of the modified konjac flour was increased by 0.6-1 times. Further study found that
the main components of RmMan134B enzymatic hydrolysis products are monosaccharides (0.922 mg/L.), disaccharides (1.4
mg/L.) and trisaccharides (0.613 mg/L). This research had a certain role in promoting the efficient utilization of konjac
mannan resources and the development of industrialization.

Keywords synergistic; S-mannanase; GH134; heterogeneous hygrothermal technology; konjac mannose oligosaccharide



