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Evaluation of Prebiotic Functions of Konjac Glucomannan and Its Derivatives by Fermentation in vitro
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Abstract: Objective: To evaluate the prebiotic functions of konjac glucomannan (KGM), konjac oligosaccharides, and
deacetyled konjac glucomannan (D-KGM) in the intestine. Methods: Anaerobic fermentation in vitro with the fresh mouse
cecum contents was carried out using 1 g/100 mL KGM, KOS and D-KGM as carbon sources, respectively. The pH,
bacterial enumeration, and short-chain fatty acids (SCFAs) of the fermented broth were measured. Results: Compared
with the positive control (with GLU as carbon source), the pH of the fermented broths with KGM and KOS was much
lower. Meanwhile, SCFAs, lactobacilli and bifidobacteria increased significantly, while the potentially pathogenic bacteria
(Escherichia coli, Bacterium fusiformis and Bacteroidetes) did not change obviously. The broth of D-KGM presented no
obvious difference compared with the negative control (without carbon source). Conclusion: The prebiotic functions of
KGM and KOS are conspicuous, but D-KGM has no prebiotic function.
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prebiotic function; fermentation in vitro
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JEE R H K EBE (konjac oligosaccharide, KOS)
AR 2, Tk 5 B A
glucomannan, D-KGM) J2KGM M F 5 Z {17 A4
D-KGM J& KGMER# 4 5t s Lk /1 /E R Bt 25 215
EEB—FA T B . D-KGM 22 M BE A 3R &
PEREKGMERAT W35 MEHE ', s, B2E. K
VR 25 RA M S A 2 N . W SR
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2 (short-chain fatty acids, SCFAs) 7=E, AmZLIR40 A
feftae s, (Rdbgn iR, 4K, Er RpiEEE
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RANPRA R BRI TS, WA R R B pHAE . i ik
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Bl EIRKGMZRmRAL . . T Mme. b dm s
KOSUL FiR BE My S MR . BEde. THe. Bree. il
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LR HER. TR 1IERR. #IREKR (filka)
Bfhr T CRifg) HRRAF; BHEREE. SFfbia®
HIEEE AR A R IE AR 20t BPCRY 5K
##SYBR Premix Ex Tag™. RR820A. DNAFZHUR &
9763  HATaKaRaAw]; BAE. KFAFE. XU
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TR (Rl BmARARGHE™, BARFpREE R
1.

&1  HAE16S rDNAS|H)F51

Table1 Primer pairs for bacterial 16S rDNA
Bl JE5 (5'=3") PRIk MRRERE (T,) 1C
g IFlil: AGAGTTTGATCCTGG CTCAG 2 578
JJil: GGTTACCTT GTTACGACTT 19 532
9 IFH: CTGATGTGAAAGCCCTCG 18 513
(Lactobacillus) JJil: GAGCCTCAGCGTCAGTTG 18 596
e IFlil: GATTCTGGCTCAGGATGAACGC n 619
(Bifidobacterium)  f7 ], CTGATAGGACGCGACCCAT 19 59.7
Kk IFf: CATGCCGCGTGTATGAAGAA 2 578
(Escherichia coli) 7], CGGGTAACGTCAATGAGCAAA 21 580
R IFlil: AGCAGCCGCGGTAAT 15 536
(Bacteroidetes) JJil: CTAAGCATTTCACCGCTA 18 507
BtEfFE  FH: AAATGACGGTACCTGACTAA 2 537
(Clostridium) ], CTTTGAGTTTCATTCTTGCGAA n 545
1.3 5% &

LightScanner32%5E EEPCRIX & [HIdaho 2 7 ;
BioSpec-miniE (L7 Hr KSR 3OEEEE T GC-2010"TAH

Ik HAREAR, REHFHME  KEHSheldon
ManufacturingA 7); 58108 & E.0HL 4% [E Eppendorf

Aw]; Spectrum 1008 ZL4MGE #1455 B Perkin
ElmerA #]; VD-650%15 Faitid TES TRk fE
WHAARAF,; Rix-wax BHERH: £ ERestek A A ;
ES315 E7&/ K H AKagoshima Seisakusyo 2 ] ;
PHS-3CHEUE IR FE T Bl RS ERAA
1.4

TEERKM/NE . R ERBE R SER BN YA
EBHIRAHE, HAES: SCXK (Ji) 2012-0003.
L5 ik
1.5.1  KGMEHATEMASM a4

43 M R KGM. KOSHID-KGM T 4543 K 5 mg,
5100 mg KBr# RAE IR 7m0 i B 3550, A B
LN, LA TE 94 000~450 cm ™ s
152 RAMREA KR

T H20 R EKM/N R E N AT K E & O
Eo, 9fF (Vim) TR, IR 3 min
B EIE, 4 BOAdiE, BNE M N R
W FERH R BRI L ) 2 BB Longland 252 [ 5 v2:, K
B, S s, A3 Al g/100 mLITKGM.,
KOS. D-KGMPENBRIE, — 1AL g/100 mLI¥) % % b
(glucose, GLU) fENPHMXT IR, 53 4b— A T Ao
BRIEAE NP TEXT R, 4 CRae R, BAMFE S S 53 A1
1T ) B3R R B P I AR TR 7 20 10% & i N 2540 B
WRE¥S), BRI T37 CRAKRKBMT R4 0, &
1B R B AT S TR AR 1R 7 o
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Z#GB/T 1601—1993 (A Z5pHAE 1M & J7i%) Pl
HEJT 5
154 RFEE R JEAE N IR A E il e

e B ER PRI S B M B O, AR
AN R EBER T OB AR TR KR KBRS
B, UK. AR ETR. 5 TR, ERRERR
PR it AR HE N 28, SR A B R ER 1 B R

AR BEREREL L HERE DR E220 C,
M 0.95 mL/min, #3590 ‘C. “FHAH[8]0.5 min,
5 C/minfHE A 150 C, {RFABK A7 min; 2565 5
230 C; /SR E40 mL/min, A< &400 mL/min, /2
WA &40 mL/min.
1.5.5 KREERTRAEDEENE
1.5.5.1 4w E P 2H S DNAFEHL

W R 3 000 r/min B 0>5 min, HUEJEWS mL,
12 000 r/min® (>3 min, 3 _LiEWR, /5% EDNATRIL
PR U0 B 53R4T 40 A JE R S DNAR B, $REUIDNA
LR R AN M FE TR A g0 pf Ao nn TEAEL.8~2.0, UL
B AT LAE N7t i B 5 A BBt 50 % (polymerase chain
reaction, PCR) MDNAREHT
1552  #OkERPCR

KR R AEY & S E R FISYBR Green [ 4%
BHE, fEEEPCRIC T, KM AKRRNSYBR Green |
YeRHOo uL, BRS04 1 uL, DNAKKR4 uL, )5 LA
WK EL0 uLs MNAEF: 95 °C 1 min, 95°C 5s,
56 C 30s, 72 °C 1 min, 40 MEH. JEIEHRfGFIITIA
i, WEMRTEF: 95°C 55, 65°C 15s, 95 C 0.1 ‘C/sh#
. FEEPCREGFHMCHE, RA2 “*“EPNHHE K
FRBE S SOBAF 1 U . BORAT B LR B A AR X 55
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Fig.1  Infrared spectra of KGM and its derivatives
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Fig.2  Comparison of pH in final anaerobic fermentation broths

HE2F 5, Zik24 WREE, &8 AR T R R
pHIEAAE—E M 25, HA X 4] 5 D-KGM4 pH{E
BR, KGMA fr/h o B HE 2H 5 35 v 1 BH PR 0 B 4
(P<<0.05) , TMiD-KGME 5 B4 2 Al 38 1 22
5, KGMA KOS % EK TR R4 (P<0.05) ,
HKGMZ 5KOSH 2 MpH{E Z R AR5 . RKIFHpHIE
AL S AP A K AR DIAR T, D-KGM 4 pHAE %
A 35 7 5 0T RE R R BRAL BE O T KGMI 2, i
H NN EE R, B AR o i 25
1 K 1 JBE =81 H SR S B T e A A R S e B FLRA RO
R, AR NM R FHIE, BERELIRARE.

23 HEEEDIREE

2 REBPEBRENREE (Yis, n=3)

Table2 The contents of short-chain fatty acids (SCFAs) in anaerobic
fermentation broths (x * s, n=3)
JiH WAL PMEREA KoMAL K084l D-KGM#L

CESE (mmollL) 852630913 2265108317 32275+ 1.054° 47.26741.218" 10.045+1.278°
FEEE (mmollL)  0432+0093°  1.079+£0.087° 1.9870.084°  2.175+0.130°  046630.098"
TEREE (mmolL) 128510053 2304£0.060° 339320.071° 351310076  1.305+0.069"
REREE (mmolL) 315120128 5.159£0.123° 694310.141°  6.85310.143  3.259+0.119°
BIAE (mmolL) 13393+ 1187 31192+1.101" 44597£1350° 598081567 15.074%1564'

e AT NS FRAFRORZE R B (P <0.05),

20 M, KGM4L. KOS AFH 5 18 41 &
BEM R QR . AR T BR A R 35 e T B 1 R4
(P<0.05) , MESKERT LB Emm, KR
TRk, NREERMK. BT URID-KGM4AH
R TR T ER AN R R 2 35 B 25 M T PH M R 4
(P<0.05) , H5RAMXMRALEZEEZR (P>0.05) ;
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KOS 5KGMA L, KOSHP 2B EREZE ST i, IXTTREAR B TR R T R H R T 4

KGM#A (P<<0.05) , Mixf T, T, KOS IR
1 TKGM4, KGMAH RIRKKOSH &, ZRARE
(P>0.05) - NEREEALIEH, KOSHEZE & T H
fi %40 (P>0.05) , D-KGMZLARH X} 8L A 52
HER (P>0.05) .
24 REMEEARML

3 RERPRAEVHESSE (X5, n=3)
Table3  Microbial quantities in anaerobic fermentation broths (x + s,n=3)
il AN SRH ST Kkt HFE
PAPERHAL 011240061 023710065 031810071  0454£0.072°  0485+0.067°

PRI 1.000+0.091°  1.000£0.087°  1.000£0.079°  1.000£0.096"  1.00040.092°
KGMAL 029140097 508910396  2.905+0.198°  1.007+0069"  0.624+0.079"
KOSAL  0483£0085°  8785:0.545" 589140404  1253+0.191"  1.032+0.083°

D-KGMA  0.119£0073° 024240079 0329+0093'  0.563£0.068°  0.227£0.184'
I FSVNG FRAFRRZER B (P <0.05), RPEds Ak
XA & &

HEE3 A %0, KGMZL. KOSZHANBH X 18 45 rh 4R
RO FLRRB . BUSCFFBE . K & AU B ) 2
EHEEETHAMENEA (P<0.05) , MiD-KGM4LH
AN AR SR AL R &M 2R (P>0.05) 5 X
FXOEAT A FLER ki, KGMALFKOSAH Y &&= T
FAEST AL (P<<0.05) , KGMZL A LR 1 A1 SUB KT B AH
T AT A LN PH T B S 5 F03 £, KOS ALk
PR RDSUBRT B R 50 43 ) BH X B2 )9 £ 6 fiss M
KGMAIKOSHZH L5 KB, KOS ZH A X AT B A1 L R T
IR T35 = TKGM4L (P<<0.05) , [FIFEMIN R HAE
MR ZEAOFF B . AT B8 R0 K AR B R T DA 22 31, @ ik
PO el y/F 8 i ES IR S R = o O i E2 AN 5 i
RIS, ANTELESLIE, AT DAIE B S256 3% H R PCR 51 ¥ %
EEEIRSE R i i)
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PR B AT B S B BEAE Y, LI BAT 175 20 ol 9 BE Ao R
559 3%, WU B A PH X RRZH I3 5 F06 £, i K
Tx i TR AR B0 R ROIR SE AT B . R AT B AL
WIEEEIER, [FE AT DMEE OB IR T R AR 1
P, BRRR B pHE , X £ E AT DL I KOS FIKGMXT
B BT RAER, B B AE DR

zE TR, PIKOSRIKGMER &M, Al LMRIEFHI K
B s R ThRE, T LA B KGM 2.t 513 2/D-KGM
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