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Simultaneous Deter mination of Konjac Glucomannan and Sarch in Konjac Flour
by High Performance Liquid Chromatography
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(Weilong Biotechnology Limited Company, Luohe Key Laboratory of Food Safety and
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Abstract: This research aims to establish an HPLC method for the simultaneous determination of konjac
glucomannan (KGM) and starch in konjac powder. In this paper, konjac powder was hydrolyzed into glucose
and mannose by acid hydrolysis. The hydrolysate of konjac powder was derivatized by 1-phenyl-3-methyl-5-
pyrazolone (PMP). The contents of glucomannan (KGM) and starch in konjac powder were determined by
HPLC with UV detector. The relative standard deviations (RSD) of KGM and starch in four kinds of konjac
flour were =4.40%, the recovery of glucomannan was 87.98%~103.31%, and the RSD was =<5.25%; The
recovery of starch was 91.50%~108.05%, RSD=<7.67%. This method can be used for the simultaneous
determination of KGM and starch in konjac powder. The establishment of this method is of great significance
to the classification control of konjac powder.
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i 2244 Amorphophallus rerieri, HL. T
WA, KT R T 1 22 4 A A ) 1 e s
fif R E PRt T L MU A . RS TP AR
FIBEF OB MR . AR, XL
JiE by RE b IR S A H EE B BE ( Konjac
glucomannan, KGM ) FIFER FiFh K374 52,
Hr, #H & RS D-#A A D-H & b
B-1,4 MR A MRS & B A 2L
PR, AN e . SEBRTE  R s ASEAE, [W)
B X AR B AT R [ e . o M L £ i P 0
PR RE R R AT B R A
KEFRIY, (KT KGM, JiE 5 th g i =
A VR A EA R AT PR S5 1 IR 52 niz
Jige 5 Z B G et

EHT, 8 b A 68 R RE A i A
W5 5% R GB 5009.4—2016 (£ % 4 [
ZhnifE B A FIEAYIE ) A1 NYT 494—2010
CBESA ) FR B Ty kitf AT . (R WA ik 7E
[) B 7 A 8 H i 2RO N UE By 1 JBE 2 M R i B
ETEA T, SO E AT S TERME, A
BEAR e 40 X JE B AR S AT O, DB 43/T
477—2009 (BEFE b P AT H R BEOIE M ©
TV ) SR FHACHH G 6 BE K b v i H SR
wHATINE , (HAAHERE AT o BRI E RO B
B HLAT A=A A A A R Iz
XoF JE = by Hh U A AT A3

IEEEAER AR AR Ak R SO 35 2
T2 M) 5T v RO 2E %0 DL BB = A v e
FWE S BRI OV AR S A AT A Ak
VRORR (0 2 0] DU AR BE by ( BESERE A . REF KR
W EERMERES . BEE ) AT R R IE
B & e HEA T A ARSI, [R5 b A A S
J7E I (AT LU o I S I A SR R A R AT
A TR SRR (8 1 1 fiE 8 T O A A [m) i H SR A E
¥y o LA BE SR R S AT I, HZ O ke
ey BT, RN Y BT A B e
WA Z% .

1 #RE5FE
1.1 #R5iF
FEARGA (RSN 1), B R (FEM 2).

HEE RS (FERL 3). BEES K (KRS 4): 78
PSR R A R IR A R D-H s (4l
99% ). 1-2RHE-3- 1 JL-S-nE Mg ok . ¥ 27 b
R AR s D-AIZEWE (415 99.5% ). B
TR (R ) ARAR,; S, 3R (4
Bra ). EAERLEARARAF; OIF (Mg
4fi ). JE[F Sigma A F] .
12 UE5EE

EAOR AR LC-16L: HARERAR; 7
G2 4y HTRF: MR A
1.3 EWHE
1.3.1 FEa RSN BB KA. BB R RIE

KA E T 742 B GB 5009.3—2016 (£ i
LAFEZEIRE & &Ko BE YR r ik
AT, EEAWEHF LS GB 5009.5—2016 (&
i A EGEARE B T AR BN E ) AR
Tkt AT, RArIE T2 GB 5009.4—2016
(EML2EZRE BT R E ) ik
(7 LA T o

PRSI AE . FRER 2.0 g ZEATBEAERRR S
FH 100 mL % (85%, IARFRLL ) Bukykdk, WiE
VRS I SRR, KIRZE T LN, T 105 °CHt
T 2HE, A TIRSNBRE 0.5h JFFRE,

[T LL GB 5009.9—2016 £ &2 4 [H % b
HE B TER I ) M E TEA R NYT 494—
2010 CBEAEHy ) rhfi iR 0 Jr 10 ) H #E R
g
1.3.2 KA HTAL B

FE S RTALHL 7 32 B GB 5009.9—2016 (&
A E GARE B R TER I E ) s Tk,
FHVEIE L

R BRI 2.5 g Z2 A0 BEF R A i OR8]
0.001 g ), & THCA 2 H LA s =}, H 150 mL
CBE (85%, KRR ) ok veikakiE, Disisr
B 25 AT A T

A DR T LB . LA 100 mL 7K PE ¥ e
Hk I RS 2 250 mL HEIEH T, SA 30 mL
R (1+1), BArR8Es, EihKE I 2 he
Bl e )G, LRI E,

BREEH . ER: PRI G, LA
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LA (400 g/L) JRTAE pH 2928 7. SR )5
20 mL PRSI (200 g/L), $ES), JE
10 min, FAI 20 mL B FRENS K (100 g/L ), LABR
it Z W o B ST E B A TR W B R e
500 mL i, FIKBERHEIEH, Vel A IFA
FET, IOKWmREREZIE, S8, FEYIER
20 mL, JEWARE 4 A5 HEIE H
1.3.3  frdferik

5 A Ak 5 vk 2 R 2 i 2 U A 1) O 1k ik
T, MifEB . B 1 mL A5, WA 0.65 mL
0.1 moL/L A& LH. 0.75 mL PMP K H B4 TR
(0.1 g/mL), 70 °C/K¥ 30 min, KNJ5NA
0.65 mL 0.1 moL/L HCL. f#i/H 2 mL &5k 6
Wo B 0.5mL BiE, A 1 mL /K, it 0.45 pm
IKRUEMEL U8, B AMAR/ N
134 @iE&it

%4 . XBridge C18 (4.6x150 mm, 5 um );
WahA: ZWE: 0.1 mol/L BRERZZ v (pH 6.8) =
18 : 725 Ay 30 °C; Keill)f K 245 nm, Jisk
0.5 mL/min, FEEEE 10 pL, FMH}E] 30 min.
1.3.5  KGM i H s AEFTE R & TR 7%

P 1R ) VR TR S b o R 9 AR W 53
SR AAE A, DU A e T AR, DATR
G IRE RS TAER W B VR T B AR bR, LA
RIS, Ll bR S AR bR i th 415
5 D00 S+ 8 25 0 R SR 1 o VR

IR R R o el (1) 15, uE
i o e (2) A
_A ><n><1.562><0.9><

X 100 (1)
m

xz=(pl—l—,02)><n><0.9XIOO_X1 (2)
m

s xR H R SR 5 i (2/100 g )s
xy: WEETTER S (/100 g); pr: IR
HE@EH R (mg/mL ); py: R P& 4
WER BT (mg/mL ); m: FRAER (g); n:
R BAE R 1.562: KGM 731 Hvi H i SROpE
SH&EEA IR 0.9 B H & R/ e R A
X4 Bt 5 BB AR X A F i 2 b 100 4653
FEG AL R AR BT
1.3.6  Jrikshse

KEREEE . Ay B PR KGRy . by Tl

B H B AR EE Ak 2.5 g 4% 6 1, &R
fifp T AL BERIATT Az Ak B Y e RBORH A 73 331 2
A7 6 L JFORE f g S I H R R A
Il 2 AR A H R Ry &, it
SRR 6 AL S I M X v i 22 1A O 3 AR
W

[ P 1 790 R o 1 v N s LY N
T H B RS . FE kA 2.5 g, ZMRAFAT
Ak BRE PEATFR S B INAR R Se g, bR e EA T
A I3 I R GRS TINE , A 3 AT
AN [ it £ v o B T g A JEE TR R N 3R 1 B

CPE /N DR e

Cl1-C2

R= x100% (3)

R FIKCR; CL: bR 5 I E R EE( g/L ) ;
C2: MbrZRiMEWE (g/L) 3 C3: Jibr HER
FELSHRE (g/L) .

R 1 RERE B R U IR R B

Tablel The spiked concentrationsfor the
determination of different sample recoveries

B R bR /(g/L) TR kR /(g/L)
TR IR HEREE WA
JBEHF KT By 0.30 0.25 0.60 0.50
JBEAE Tk 0.06 0.35 0.13 0.70
I H % RERE A 0.30 0.25 0.60 0.50
JE 24K 0.20 0.30 0.40 0.60
1.4 HESH

BT SER KR LA 3 AN A2l 57 5256 1) - 2
(AR EZEF R . @ SPSS 20.0 # /4 (1BM,
Chicago, IL, USA) #1751, P<0.05 3R
NEAREES,

2 #HER55H

21 tFmwksr. EH. Ry, BESE

JE SRy R A H RIS R b, I
KAy HME IR AT o R DO FREE S R R L
WL Koy BB RO HEATINGE , REAS S AT
()T ff AN T JE = 4 R A B, 00 25 SR N3k 2 B
22 HFmpPEHEEMEMESE

ey L h, 2 R A B Fs NY/T
494—2010 Fll GB 5009.9—2016 2 — 1k L) M FERT
A A= v SO R 0 T T JBE = v g T SR RN UE A
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£30% 20224 F45 REXRE
x2 BEMERBAKS. RS, BEA. BHEEE
Table2 Moisture, ash, protein and monosaccharide contentsin konjac flour samples %
FEih Ky R5Y HH Bl B

JBE KT By 9.05+0.03¢ 4.58+0.02° 3.65+0.00° 2.03+0.01¢ 19.31+0.01¢
JBEE Tk 10.82+0.07° 5.72+0.09° 15.50+0.04° 5.32+0.17° 37.36+0.05°
CNENCE S 6.53+0.08° 1.02+0.01¢ 1.24+0.04° 0.24+0.03¢ 9.03+0.15¢
BEAE 2K 16.59+0.63° 4.93+0.01° 7.35£0.13° 3.31£0.04° 32.17+0.78°

e F—FIARFEFRNEA BE2ER (Tukey K258, P<0.05) .

Note: values with different superscript letters within each column are significantly different (Tukey test, P < 0.05).

Fr HEATRIN R E S G R R h e BAL AR AR
X ESEAT PR, DAk BRiE TRk b A H R
WEFOVE % 12 090 5 T ik o

22,1 FERTATAE SRR A G 0 A R R
R FTE R

2211 prdfEdh gy dl s N AR R H R
WEFIE Z MR SR, RIR 1.3 Rl iy it
PR AT A A FNAS I, B oA it v b A
ZETHE I 2 1) 1 S8OBORE 5 R & 1 B AT, H
R WA 25 0 LD AT ) 43 1 R 12.883 .24.932 min,
PIFR A7 35 min NIk BI85 8, B,
iy SO

1
—

1000

750 -

500 |-

L FE/mV

2

|

0 5 10 15 20 25 30 35
s} B /min
1T 2-H i
1-mannose; 2-glucose
Bl BAGAEERSURERLEE
Fig.1 HPLC chromatogram of mixed standard sample

AR ERE 5 vk BE R AR A, TR R/ 107 S
AR lbriE i g, Ltk RWE 3 Fn, HEE
WEFI B ZIWETE 0.05~1.5 g/L (R JE F N, 4k
MRREBIGKT 0.99, MR, T M
FE AT

F3 RAERSLESEH

Table3 Linear parameters of standard curves

Wy e Inl )3 7 7 R? B /(g/L)
H 2 Y=174.503X+1.858 0.999 0.05~1.5
ik Y=98.709X+3.547 0.993 0.05~1.5

2.2.1.2 FERIESSR K PR R AR 23
IR 1.3 B J7 SR IEAT Hi AL BT AR A5 TR R AL
WA QG AT A, Sl AR 2t SRR A R
FEAE R AR S B — Pl 1.3.5 PGt
SRR A KGM I ey & i, IE 4 R U036 4 FR .

*4 BRRHEBEENEERPEHRENENSE
Table4 Determination of KGM and starch in

samplesby HPLC %
g gy HERRME
BEFRER  BET O v JBESF 42y
#HH
%Ef*ﬁ 62.69+1.38° 13.73+0.34% 71.23+2.83* 43.32+0.10°
[

TEM S B 15.92+0.60° 42.16+£0.74° 16.38+0.57° 24.04+0.26"

T R — A7 AR 5 R (A (2 35 9% 5( Tukey #6465, P<0.05 ).
Note: values with different superscript letters within each
row are significantly different (Tukey test, P < 0.05).

2.2.2 HRiETS DN E R A SRR E R

398 GB 5009.9—2016 ( &5 %4 E %
PR £ b ek i E ) AT NYT 494—2010 € g
R Yrbvi A B 7 VA S DU EE A AL & KGM
FVER & i, MESERNE S i,

®5 WMEFENEERTEHERENENEE
Table5 Determination of KGM and starch in

samples by standard method %
I g H BRI ek
BEEHRR B v b JBEE 2
H‘HD
%Ei‘(ﬁ 95.54+1.65" 21.64+0.10° 90.63+1.18" 61.05+0.61"
RS

TR E R 71.05£0.57° 51.00+0.27¢ 78.31+0.13% 57.65+0.62°

I R — AT AR TR B (A 23 9% 5 Tukey K45, P<0.05 ).
Note: values with different superscript letters within each
row are significantly different (Tukey test, P < 0.05).

223 WEZRSH

HRIE NY/T 494—2010 1 GB 5009.9—2016 55
TR R SRR R A s AT , R
MESE R GK 5 . Koy A PR TR
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Jn, HREEER R B GA 185.90% A I {E IR FE
FRBEEIE 110.00% . 5 H R BERE & BRI
177.97% . JEE4H Bk 150.87%, WAREARS
B

?H*

FHITATT AR v VBR80T 0 X AR it o o SR
FITVERY & BEEATIE , MRS R #y B it i
97.92% . FEMETEIREE R BRIk 93.25% , A
HHH R B EIA 96.64% , Ak Bk
99.53%, =P1IZ 7 I BEAS AR b ] T = A v A
T IRBEFNTE B 2 HE A
23 FEFER
23.1 ik EE IR

MG LIRS, S MK LS AT AR Ak
(877 ¥R RE RS AR 4 (9 JH T BE S Ry LA I o, %%
J5 I A S Y A AT RIE . 4 R RS
75 7 PR I 25 SR AN 3R 6 T .

6 HEEESMHWIE (1=6)

Table6 Method repeatability validation (n=6) %
RS R W RSD
FEdE FHH B 64.03. 62.74. 6128, 60.94, 6527, 63.69 2.66
Kb gk 1651, 1594, 1531, 1530, 1499, 1596 3.60
FEE ATHIRWE 13.65. 14.09, 13.44, 1345, 1494, 1430 4.19
R 42,08, 4293, 41.46. 42.66. 45.10, 42.75 2.89
TIHHE #HEE 7438, 68.91. 7041, 70.04. 64.81, 69.74 4.40

b
B UER 1697, 1584, 1633, 16.69, 1525, 16.35 3.78

o0

fEde HTHERE 4321, 4339, 4337, 43.64, 43.83, 4337 0.52
E ) 24.19. 23.75. 2420, 23.94. 2322. 2375 1.52

4 FhBE AL S A H B R EFIER 6 41T

FTEYI 2 RSD<4.40%, FRWH1%)5 882 i,
AEA% FH T FE 8 rho H 6 OB RIE By & St i I

232 Rk IR EHIE

HH RN KRS TIRAY, T LA i
A B 2 o WOCPE I SE 50 AN S A AT A S 40 [l
WK DS FE A H 28 A A 8 280 s o
(1 Tl e 238 DL K 41 5 [ 2 1 8 2R 0 AU b i [l i
AR 4 I RS 512 IS g e 2 SR 3k 7
J7s

4 b JBE ARy AR b 88 R B e i R AR
87.98%~103.31%2 ], RSD<5.25%; 7#ij%j Wi
B [0 TE 92.94%~107.57%22 1] , RSD <3.25%;
P15 01 2 SR [ R AE 87.98%~103.31% 2

8] , RSD<5.25%; 74 FIACRAE 91.50%~108.05%
Z 18], RSD<7.67%. [FICRIM & 45 54 0% 7 ik
mIsCR S, SEATPEL.

R 7 HikOWEEIE

Table7 Method recovery validation %

Ber R EP%U&‘F?JME?‘JU'J%{H %‘%ﬁ&fﬁumﬂﬂ%ﬁ
[l i RSD My RSD
H 93.63 2.69 98.25 1.89
FEdE HAbE 92.94 2.31 102.23 0.37
KK A RE 93.63 2.69 98.25 1.89
TER 91.50 4.42 102.19 3.85
b 93.78 5.25 103.31 3.38

EAE AR 104.21 3.13 107.57 2.86
B AH R 9378 525 103.31 3.38

VERY 105.38 3.09 108.05 3.51
HEE v 95.88 4.35 98.48 2.72
%ﬁﬁ 2 A 96.48 1.96 100.19 0.71
i? HHERM 9588 4.35 98.48 2.72
TEMY 97.74 7.67 103.71 7.35
H & b 87.98 0.62 99.06 3.32
BELE AAIHE 105.20 0.25 100.36 3.25
S WHRE 8798 0.62 99.06 3.32
TEMY 104.71 0.26 101.13 7.08
3 it
ARG T FIETRIN 4 FRBEAEA (RS

. OBEE R ATHEERMERES . )
1 H 8 SRR VE M B i 0 S ORAR s . T
R v H R R AITE R S R 62.69%
1 15.92%; FE-FE by vh i H 58 R BEFNE R & 240
AR 13.73%F01 42.16%; Fii H 5 SRMEFE & b H 2R
BEFITE RS 2 00 51 71.23%H01 16.38%; 85 4 H rp
HH B WAV R & 100 Ry 43.32%7F1 24.04%
ZOTERI I AE 4 FhBE=F 8 b H SRR GE Ry &
6 HEEREN ] RSD<4.40%, HHxEIIRTE
87.98%~108.05%= 7], RSD<7.67, 7 J7 %Al
FEJBE R A e R RO R T R £ 1 ]
FE ., A BESERRE L 0 o AR AT PN T

SE K

[I] SUDHANSHU S. BEHERA, RAMESH C. Ray. Konjac
glucomannan, a promising polysaccharide of Amorphophallus
konjac K. Koch in health care[J]. Int. J. Biol. Macromol, 2016,
92: 942-956.

176



E305 2022 F £ 45

E%mmﬁmﬁ”

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

RE%=

(2]

(3]

(4]

(3]

(6]

(7]

(8]

[9]

BUGEAY, SREFE, (107, 45, ZrE BB H 8 R AR Oy
BRI SR (D). AP E R A R YRR, 2022, 41(1): 20-25.
WEI X M, LAI G D, HE F. Optimization and determination of
the extraction method of konjac glucomannan from Yunnan
province[J]. Chinese Wild Plant Resources, 2022, 41(1): 20-25.
WRERAT, TRAME, JAA B BRI o SR A% S R e N
R[], BRI ST, 2021, 42(20): 214-219.

TAN X L, XU Y, ZHOU C Q. Research progress on the
functional properties and application of konjac glucomannan[J].
Food Res. Dev., 2021, 42(20): 214-219.

EgE, WEE, R, 5 TURTIR S EFEIRE A B AL
P PACSERS I S SR [T). SRR, 2021, 42(23): 145-151.
WANG X, HUANG J, WU Y J, et al. Improved quality of
chicken blood tofu by addition of guar bean gum and konjac
gum combined with ultrasonic treatment[J]. Food Sci, 2021,
42(23): 145-151.

A, VRO, 7S [ 766 00 B <A H RO A B AEnd ) o
B ). AR S9mAR, 2021, 34(12): 33-36.

LI H J, WANG S S. Preparation of konjac glucomannan with
different viscosity and its application in toast[J]. Cereals & Oils,
2021, 34(12): 33-36.

TR, R, #h4, . BESF B SR MR ) S e v o
PR mMT]. BREE, 2021, 42(17): 133-142.

WEN Y P, TANG J Q, HAN D, et al. Effects of konjac
mannanoligosaccharide fortification on
activity of yogurt[J]. Food Sci, 2021, 42(17): 133-142.

WBE, KBS, 5, 55 BT R AR BT B foul
SERIRZALT]. RSN, 2021, 34(9): 67-72.

GE ZZ,ZHANG Y Y, L1, et al. Effect of konjac glucomannan

immunomodulatory

on the texture and microstructure of noodles[J]. Cereals & Oils,
2021, 34(9): 67-72.

EPERE, sk T, P, % SWEONONENIE RN '
s R, 2018, 39(6): 327-333.

QIU B T, ZHAHG H Y, XU Z R, et al. Research progress on
analysis of polysaccharides[J]. Sci. Technol. Food Ind., 2018,
39(6): 327-333.

KA, BFE4e, R, . RSB Gk E R T 2SR
PN S PSR R AR (D). HORMESA T, 2017, 47(4):
232-236.

ZHANG J, YANG X Q, ZHOU Y, et al. Determination of

monose and polysaccharides inglucoside-based surfactant products

[10]

(1]

(12]

[13]

[14]

[15]

(16]

by HPLC[J]. China Surfactant Deterg. Cosmet., 2017, 47(4):
232-236.

R, FOKER, XMIAE, 5. 3, 5- R KRR & A
Ml SO & (1], R RO AR R (A AR IR, 2020,
29(4): 317-321.

ZHAN M T, LOU S Z, LIU X H, et al. Determination of the total
sugar content in liquid sugar by 3, 5-dinitrosalicylic acid method
[J]. J. Yunnan Natl. Univ., Nat. Sci. Ed., 2020, 29(4): 317-321.
VFRROE. WESAL A W) 00 BB D iR BE 5T B vh 25 B AR 2 W Y 4
B, S SESED]. Bl BIBSSE K, 2020.

XU X Y. Study on the analysis of saccharides and the extraction,
purification and structure identification of peuraria polysaccharides
[D]. Shanghai: Shanghai Jiao Tong University, 2020.

JAER, SRR, BRA M. PMP AERTATA: b HPLC 20 & F Ak
ELHHN R[] BRI, 2019, 40(4): 266-271.

ZHOU Y Q, WU G B, CHEN F H. Analysis of monosaccharide
composition of polysaccharides from okra by pre-column
derivatization high performance liquid chromatography[J]. Food
Sci, 2019, 40(4): 266-271.

ZUE, ERW, WP, . AR AR R E B 2R
6 FELEAY B [I]. £k Tolk, 2019, 40(4): 323-327.

LI T T, WANG X Y, HU D L, et al. Determination of six
monosaccharides in osmanthus fragrans polysaccharides by
pre-column derivatization[J]. Food Ind., 2019, 40(4): 323-327.
PREEZN. W 80OAR (it TR D0 A2 BE =R 4 T T SR A 23 0],
i E YR EEZY, 2016, 23(36): 125-128.

CHEN Y J. Determinination of konjac glucomannan in konjac
refined powder by HPLC[J]. China Mod. Med., 2016, 23(36):
125-128.

TKI, BAEAE. OB (LRI E 58 2 2R Y SO i B
TR T EE SR, 2021, 32(12): 163-169.

ZHANG L, YANG Y Y. Determination of monosaccharide
composition and content of Codonopsis pilosula polysaccharide
by HPLC[J]. China Food Addit., 2021, 32(12): 163-169.

BT, kM, FEH, 4F. 42 HEN PMP-HPLC #8803
A3 BT 5 e B T B SO R ST[T]. ARAE SR, 2021,
29(3): 1-10.

ZHAO X T, ZHANG Y J, FU M, et al. Fingerprint
chromatography analysis of lentinan by PMP-HPLC and its
relationship with immunoactivity[J]. Science and Technology of

Cereals, Oils and Foods, 2021, 29(3): 1-10. 5c)




