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Determination of Water-soluble Polysaccharide and Alkali-Soluble

Polysaccharide in Poria by Near Infrared Spectroscopy
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[ Abstract | Objective; To establish the quantification method of water-soluble polysaccharide and alkali-
soluble polysaccharide in Poria by near infrared spectroscopy (NIR). Method: Optimization of the extract method
about water-soluble polysaccharide and alkali-soluble polysaccharide was carried out. Meanwhile quantification
method with phenol-concentrated sulfuric acid colorimetric reagent was established and the contents of water-soluble
polysaccharide and alkali-soluble polysaccharide of ninety batches of samples were obtained. Near-infrared diffused
reflected spectroscopy was implemented to obtain the NIR spectra of Poria. The NIR method was established by
referring to the obtained contents with partial least squares regression (PLS) to pretreat the NIR spectra and with
the program named synergy interval partial least squares regression ( SIPLS) over Metlab R2012a platform to select
sensitive wavelength number. And parameters was optimized by investigating the root-mean-square error of
prediction (RMSEP) the correlation coefficient of calibration (R.*) , the root-mean-squares error of cross-validation
(RMSECV) and the correlation coefficient of prediction (sz). Result; The RMSEC value of water-soluble
polysaccharide is 0. 270, the R.> value is 0.905 9, the RMSEP value is 0. 119, the value of sz is 0.913 8.
Regarding to alkali-soluble polysaccharide, the RMSEC value is 0.242, the R.*> value is 0.999 6, the RMSEP
value is 0. 243, and the value of sz is 0. 998 9. Conclusion: The established NIR method is convenience and
accurate and satisfies the requirement of the rapid quality evaluation of Poria.
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IREETIX 2 KWW X RN, 754h, X 2 fi 2
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PR BRE PE Z LA B4R R RS B B R
PEU L GBS W B T 2 R 4 A8 2
HLAHOI R 6 PR R 2 . 7E 2015 4F R E 2
By RS T0UT il /D AH I B B R A AR M B A 1 i
FERINAS o I, DI K S P 20 A P 2 i
XTI A R L2 G R A B A 18 5 5

GO BE vk R A I AR G T
EJ2: % 7 B Bl RE IR, M DA I 24 5 PR
MG I A T Ok B ORI 20 A R TR
R VEN A IR WLARIE . A BRI ALIF N T
PRZE v K s P 20 KR s v 22 M 0 43 6 1 B
SE T, AR S I Jo 4 ) 4 AR A B A AR RN ST
1 &

T6 28 4043 BE T (b st 35 B i A 28 A B
FALA ), KQ322DE U 75 I i A (VL7 B
LT P AR A PR | ), XS105 IR 8 43 B K1
(Fis LA F ) FEH) 2 4 7)), Thermo Antaris T £ 4)
HIA (L EFEBR CHRBHE A RA R .

D-TC KA % il (BB 8 JE TS A ) B R AR 2
Al I 150130, 4005 >98% ) , S A AL SH R 1 24
Gt e, MR TRBLHIAL . B 3 A
90 4t , 28 [ v B B2 B B U PO AR B O DY AR E
i Z LR B E AR EE Poria cocos 1T 1 TR % o
2 FiEE&R
2.1 KIEMEZHER S8
2.1.1  XPRESEMAE S R A AR D-JE K A
BEXTHE 5 8 mg, 50 mL &, A 4liigoK % i
JEELR, WA TR O 0. 16 g+ L™ f4 7 24 B8 %) 1R
AV W o
2.1.2 MERVREUOTEEEE S IE SR TR
(Il R A ), B - 590 L 3], 48 JBCHRT ] %o K i 1
ZHERIRBUSCR . SRR AR 1, 45K ,0.5
g IRE R R (1 80 H ) sk 10 mL, F 50 C oK
R SRIC2 b, X AR A K R 2 R OHOR e

2.1.3 A mdl s SO RS 80 H i Y
IRZEMBR 0.5 ¢, K% FRE M5B A 2K 10
mL, T 50 CAKBEH AR 2 h, Ul , B ==
WL,1 0T remin T EL B WS 0.1 mL, MERR N A
5% W7 1 mL, BLERG I A MG 5 mL, % g 30
s, F R E 20 min, T 490 nm P T I E WOGEE .
F1 KBUESHERRFEETRUE

Table 1 Extracting method and results of water-soluble

polysaccharide of Poria

No. L RHR L A /min - KIETEZ B/ %

1 Bl % 1:20 60 1.33

2 90 1.46

3 120 1.60

4 s 1:20 30 1.49

5 60 2.39

6 90 3.11

7 120 3.72

8 150 2.94

9 180 2.94

10 B 1:30 30 1.23

11 60 1.84

12 90 2.11

13 120 2.73

14 Fihed 1:40 30 1.22

15 60 1.79

16 90 1.88

17 120 2.37
2.1.4  ZRPEVEEIBEE S i o WO BRI TR

0.1,0.2,0.4,0.6, 0.8, 1.0 mL /K & 2 mL, ¥
BN 5% WK 1 mL, IR E 30 s, fERR in A Mk
BifR 5 mL, i€ 30 s, & i & 4 T # & 20 min, ££
490 nm PRI WO BE . DA RO B X VR B R AT
SEVERI, AR R Y =7.12 x10 X = 1. 18 x
1072(r =0.999 6) ., D-Jo/K ¥ % EifE 2.0 ~20.0
mg- L7 &R R RAf, .
2.1.5 EEMIRAK #%2.1.3 T F ki, sEi7
il £ 6 £ Ak T A TR L I E RO B AR AR T
PRI, S5 0L 6 1 FE A BT BT B {E R 4. 36%
RSD 2.3% . R E 7 EZ R
2.1.6 [IBCRIE  EFFRIIEZE MK 0.25 g, &
50 mL R v, o B 0 RO MR Ol 2,177 6 g+
L™ D-JC K 25 08 0T BE H  5 mL, PR N A
4K 5 mL, H*F 50 CARE P 4G, # 2. 1.3 fit
T VA TR A B AT AR B 6 BRI RE Ok
B A A 2 K RSD, 6 43 BE b 1 - 24 1] i %
4 101. 7% , IR E) RSD 1. 7%
2.1.7 FESPEENE  $#2. 1.3 00 kA,
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3 A0y 7 90 A AR FE i, B SRE ACEAT AR 2
By o M EWOGRE IR TH 5 & RE S P oK IR 2 B R
o KR VEZHE B BT RS> BOPE 0. 63% ~4.49% , %
BHEESHAT1.0% ~2.5% ,F¥4{EN 1.73% ,
2.2 WSR2 RS B E
2.2.1 XM MSIEWRAECHE R D-JCK A % B
Sy Xk L 5 20101 00RO Bk 4
2.2.2 MRl RH S BARZ KR 0.05 g, K
WHRE . HEF A 1.0 mol- L™ f NaOH ¥ ¥ 50
mL, BRI U8 K RIS E W 0. 1 mL, K
22 mL, BWEFMAS % KB 1| mL” If, #%
2.1L.300F JriE B A, I T 490 nm KT I &
R
2.2.3 EEMEHE  2.2.2 W N EPITH &
6 {3 (s A VA T, U2 6 O3 A il B IOG BE IR 1 H5E . 6
3 B Al 1Y 6T PR 22 8 F 2 BT R Ar B0 93.89%
RSD 4.4% |,
2.2.4 [ ARGLE KW AR IR % R K 0.025 g,
YT A R 2 O 0.938 9 g+ L7 D-TE K i A
R W 25 mL, H “F 50 CKB R, i
2.2.2 WUR I A7 i & 6 Oy ik i v, D05 I
JERE I IR K 5] RSD . 6 4y £ 5 1Y S 24 [m]
%k 100. 8% ,RSD 3.3% ,
2.2.5 SHEIE R0 E 8B b BT R
0,75 0 R AR it VA P Y L TR
ZWE I oL i 4 BUAE 51.26% ~93.45% , - Y {H N
78.26% , FEEH T 80.0% ~90.0% .
2.3 WLLAN(NIR) B BEIAE Oy ik 9 57
2.3.1 NIR GG M RAE ORI m AR 25 K 90
By, B Ead 80 Hfi, W2y 10 g, IR BRI AA
PR AR W . DA RS L IR B R
G Bl R AT 2 B 3K E RO ok A X
4 000 ~12 000 em ™" 4333 32.0 em ", 145 R B
64 U, 4445 2X, i 25 Co BEMmAr i 1 Ik
JoFE Al NIR D63 SR ILE 1,
2.3.2 RIEHEFBIEENTE KM TQ Analyst
B AT B AL 38 . LU AR B /> 36 3 (partial least
squares , PLS) X $iC4f #5473 43, Bili BIL 28 45 A 1 4 AN
B UEFE A A
233 JhiEwmiE O RHAZXMHES B IE
(‘multiplicative signal correction, MSC ) B{ #x 1 14 — 1k
A5 ( standard normal variate, SNV ) 3 Ji [ &£ 5 ki
JE AR R AL B kA — B
S8 (first derivative, FD ), — B 5 % ( second
.82 .
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Fig.1 Near-infrared spectra of ninety batches of samples

derivative,SD) , $r ffE 1E 75 78 & 4% #t ( standard normal
variate transform, SNV ) , 3 3 J€ % ( savitzky-Golay
filter,SG) , LAAZ Y5 iiE 34 J5 R 15 22 (RMSEC) |, 5 ]
#9757 Hi% 22 (RMSEP) | B 1ESE AR 5 R B (RY) K ik
AT R B (R AR AR Sy 07 6 ' 138 990 4k 3 2 B0
FRifE

2.3.4 REMHMBHIER DL TQ Analyst 3K #17
ST KRR R Y S R T S Y D 22 A A
FE ST OHOFE O R AR MEL X T K W M 2 B, LR
22> =1 % VB 55 R 5 5 Bk 0 Am o, B M 2 0
DI 22 > 10 %0 A5 55 4 & S0 B 0 B 1A

2.3.5 JEERAYEERE ROk K A BE R R H Matlab
R2012a {4, LA STPLS #7470 16 . B0 T 7K ¥
P Z2 W 1 8 38 R 6 600 ~ 6 800,9 100 ~ 11 998
em ™o X F BRI E 20, 480 0k A B RGE B S 4
WK AL R B, 7E 3 999 ~ 11 998 cm ™' ff
ST BRI AR, DR A A B T 2 M % T 3 A
#3999 ~11 998 ¢m ™',

2.3.6 BRI VEZME MOK Y Z 8 NIR 2 & I E AR
RIS SR AT PLS Bl 4l 43, KB 1 2 05 L 90 A4
i 5 B © A it (L 8 TR A A P Y 67 ANk
MEAR 17 A EE S B uE g E A7 JE A BV M 2 W i
T 90 FESHEAT S, BIBR O AW I (E 5 8 R 4
FEah Y 61 A>3k S AL TE 5,20 SR Ry B ik 4R BEAT
AR, SSRGS AR T KIS 2R A
PR RNE S E . KSR S8R .
e H PLS £ SNV + — i S 40, A7 Wi b B, O 3%
X [i1] 35 6 600 ~6 800,9 100 ~ 11 998 cm ™', K F %%
6, VLI 2, WS PE 22 0E 0 2D AN R SNy - i
FH PLS Bi7Y , MSC + — [ S50, AP Ab 31, O i X
] %3999 ~11 998 ecm ', [HF 40 8, WL 3, i
JG K ¥ Pk £ B RMSEC = 0.270, R.> = 0.905 9,
RMSEP =0. 119, il 45 A0 X R % R,* =0.913 8, I,
Kl 4; 5875 P 2 85 RMSEC =0.242,R.* =0.999 6,
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Fig.2 Factor diagram for water-soluble polysaccharide
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Fig.3 Factor diagram for alkali-soluble polysaccharide
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Fig.4 Correlogram between predicted values and reference value of

water-solublepolysaccharide contents
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Fig.5 Correlogram between predicted values and the reference

value of alkali-soluble polysaccharide contents
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AN R RS ECA R R S
% RMSEC,RMSEP, R * Je R H)5IU{E Xt T 1 Wi A5 7
MILLEAEESHE L,

EA MRl X ok ik 2 B, B R A I8l £
WA BT R HEAT o ASBIFSE I 2 Bb A e 300 £ BRORR
FAARIL, 50 K PE 2B i SR IO R o e 45 R

FU 8 A A SR IR ] AL T WL R A B 5 R
FHBE 75 52 IBOK 7 1 22 0
WA RGE IR P 2 S i > 90% 3
AR SRR 90 AL UCIRZS K il P B T 2B Y 23 AT
PRZE B v 2 R S B R B TE 80% ~90%
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