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B AR MR I RSD<1 % ; M AF B F 2 93.52% ~107.35% (RSD=5.09% ,n=6), 4t 3%AF 505 569 7 ok T A A & K
PAT 565 % 4 CPP1b #94 GalA 89 S4B P edte 4% .
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Content Determination of Saccharide in Polysaccharides Containing Galacturonic Acid by Phenol-sulfuric
Acid Method Combined with Calibration Factor Method

BAI Ruibin', MA Yuling',ZHANG Pei', WANG Yanping', LI Yingdong®, HU Fangdi'(1.School of Pharriacy, Lan-
zhou University, Lanzhou 730000, China; 2.The Affiliated Hospital of Gansu University! of TCM} Lanzhou
730000, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination ‘of saccharide in polysaccharides containing galact-
uronic acid based on phenol-sulfuric acid method combined with ‘correction factor method. METHODS: The determination condi-
tion of phenol-sulfuric acid was optimized. A series of standard curves were drawn with glacturonic aid-glucose mixed control with
different mass ratio. The content of saccharide«in‘Codonopsis pilosula polysaccharides CPP1b samples containing galacturonic acid
was determined. According to regression equation of<galacturonic acid-glucose ratio of 0-100% , the correction factor was calculated
by using C. pilosula polysaccharides CPP1b as the reference polysaccharide, and the results of content determination of saccharide
were corrected. Theyrationality, of*this method was verified by using mixed monosaccharide control with same composition as C. pi-
losula polysaccharides'CPP1b. RESULTS: The correction factor of C. pilosula polysaccharide CPP1b to glucose was 3.33; in vali-
dation test, the content of saccharide in mixed monosaccharide control with same composition as C. pilosula polysaccharides
CPP1b was 103.47%. RSDs of precision and stability tests was <<1%. The recoveries ranged 93.52%-107.35% (RSD=5.09% ,n=
6). CONCLUSIONS: The established method can accurately determine the content of saccharide in C. pilosula polysaccharides
CPP1b containing galacturonic acid.

KEYWORDS Polysaccharides; Galacturonic acid; Codonopsis pilosula polysaccharides CPP1b; Phenol-sulfuric acid method;

Correction factor method; Saccharide content; Determination
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FREIEAT A= 40 , DA T (75 P 22 A v b i 0 2 (B T
HAZBRME . R, A PRS2 $0L g 7 — e MERR I 2 2510
T3 220 CPP1b I GalA 1y 2ol SRR 5 s,

1 #7
1.1 {88

UV-1700 BUEEAM-AT WLArFEE BT (H AR B HE AT 5
CPA225D BRI F43Hr KV [ 2 A Bb AR (AL mt) A
FRAF,

1.2 #AmEiLH

Gle %F R 5L (351 110833-201205) . GalA X & 5 (3t
5. 111646-200301) . Rha *f B8 &% (4t 5 . 111683-
200401 ) . Ara %] B& 5 (L5 - 111506-200001 ) . Gal X BE 5
(Ftt45: 100226-201105) ¥ [ H £ 5 25 4G 72 F 5
B (4l EH >98% ) ; 3% 5 Z 4 CPP1b (T AL s2 8655 A il
5. 20150403, 4l JiF : 98.67 % , GalA & :83.39% ) ; 7K
M (B2l B A YR A R A s SR (4B
afi, AR R A2 BRA | 5 358 K o B il 2%
MK
2 FHiEEHER
2.1 BEAFE

Gle X BRI R B PR 2.55 mg 8 105 “C T 1)
Gle X} IR 5, F/KE 25 F 25 mL B, 75 5 ik 5 o
0.102 mg/mL ) Gle X} RS, 4 CIRAERT S

GalA X B VR - 4 %% R 2.52 mg 1) GalA X ]
i, JHK 22 25 F 25 mL i P, 75 0 5 iR O 0.101
mg/mL /) GalA X} &SR, 4 CORAEA

2 Z2 Bl CPP1b I3 i T T < 05 5 PRI 100 ‘mg 3%
Z:Z 1% CPP1b A A, K E 25 A0 mL R AT, 45 51 o4t
e FE A 0.100 mg/mL 5% 2 24 CPP1b A3 i 5 1K
4 COAE5 e
2.2 \ IR Ep-HRER A i E SRR
2.2.1 WRAEINZ 226l AR % 2.7 00 R Gle
X BE S A 0.0.1,0.2,0.4,0.5.0.6.0.8, 1.0 mL Fik 4
W KRN 2 2.0 mL, A 5% A B v W (B 5.07 g B 2%
5y, /K 2F 100 mL B ) 1 mL, £847, s fin A
AR 5 mL, $257 )5 F 100 °C 2 30 min, B, 241 %
Fi, T 490 nm P AN E RO . DUBERERTAE PO
BE(y) MR | Gle i 5 (x, mg/mL) Rt AL brift 47
LRk [l 09, 45 8] 05 )5 F y=27.24x+0.009 8(+=0.997 4) ,
25 R F B, Gle K I 5T & e B £ 1 Y [l 0~0.136
mg/mL,

2.2.2 MR Rk 2. S
Z % CPP1b I3 5 I . Gle X BR Fh 4 T . Gal A X R i
VR4S 0.5 mL T8 o, sk 42 2.0 mL, #%42.2.17 5
R - R VA A, TSNS A] (15 min) ASAR ) 2514
LA 3 A 5 AE AN 8] s R (25,40, 60, 80,
100 C)Z50F T (AR 1, 2 8 5 i W g 45 A
B (FEDLZE 1) o a3 1 AT, Fe A ) S0 st ) 464
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T, B SR EE T, TS Gl X BE S IS 2 i
FEARAR | T BT AS ) GalA X BB & K 3¢ 2 Z 1 CPP1b
FROBE &5 B A —ERREE IR R, T 100 CAF R RIRCR
{E. PRI, EFE 100 CAE R4Szl 1 5oy i B
x1 AERMEEIHAIERAZM(n=3)
Tab 1 Effects of different reaction temperatures on
the results of the test(n=3)
R R M T A i %

R 5T 0 60 < 80 100 <
Gle 99,21 9938 99.55 99.00 9920
GalA 217 2819 2863 3001 3104
%5LHECPPIb 2527 2746 2789 294) 30.96

2.2.3  JNITTEPOLAL o A 2. T S 2
Z i CPP1b A3 i T L Gle XoF B8 B V4 T L Gal A X R
WA 0.5 mL TR o K AN 2.0 mL, #242.2.17 55
T AR - B R AR TR A SOV IREE (100 C) 25044 T,
I 3y BT LEA R] S M2 B 1] (15,20, 30 min) 254 R 1Y)
BT, pH O 8 SOy I [A) X g 48 2R iy s ey (3 DL 3%
2)o FHZR2 AT, e AR SO B S5 T, Bl s o B ]
AYAEFRC , BT Gl X BE b OB 5 R S T /5 R B i
JITIIAS 4 GalA Xof BR it 2 38 2 Z2 4% CPP1b M Ande 47
—EFEEEHE R, T 30 min S04 T 5 SR K R i
5 30 min 1A AT 14 SLLAET ]
x2 AERMAAHEIXHREE RN (n=3)
Tab 2 Effects of different reaction times on the resu-
Its of the test(n=3)
NIRRT R %

) W
"R 15 min 20 min 30 min
Gle 99.20 101.12 99.14
GalA 3104 3198 B4
555 CPPIb 3096 3103 3282

2.3 KUAERELLH GalA-Gle ;B & X B RiB KL F&
iR EMEHNEERFHESE

H A 56 2 Z2 % CPP1b SR 2 B % L A5 43 B vl 01, I
H GalA i, 83.39% , B A I 23 LA AS [) i
i H I GalA-Gle A X BE S 2 il R G bRUER 28, 78
LA RIR BB BRI A2 Z5 00, 22 522 2 05 CPP1b
FE i P AR o
2.3.1  AS[a] 5 H A GalA-Gle TR A X B Sl v ik 1 il
o RS2 R Gal A X I S AT Gle X
TN RSl = g e /7 N i | = = =l 1 o)
% GalA-Gle i & [ 4 100%-0.90% -10% .80% -20%
70%-30% .60%-40% .50%-50% .40%-60% .30% -70% .
209%-80% .0-100% ") RINEW 4 CLAAER .
2.3.2  RIWRHERMS AT SAE Sl S e 7E
2R 2R - R 32 ) 22 4514 (BN IR 100 °C,
J R B[] 4 30 min) , DL “2.3.17 300 R A [R] A H A
GalA-Glc 2 F1 G X BE S 7, 426 2.2.17 300 28 By -
FRILHRAE , Z 2 hlbn et 2k (PRI 3) , FFAEAH AR LG
ZMFF 43 BI1F 490 nm AL 5 S 24 CPP1b AR
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RO R TINE (PRI 4) .
£x3 AREFKEELLH GalA-Gle B A X B WA i E I3
T EFNZ 4 3E E
Tab 3 Regression equations and linear ranges of Ga-
IA-Glc mixed control with different mass ratios

GalA-Gle it BN r SR, mg/mL
100%-0 y=1.84x+0.002 5 0.9958 0~0.108
90%-10% $=9.36x+0.000 1 09929 0~0.101
80%-20% y=11.52x+0.000 1 0.9992 0~0.101
70%-30% y=1401x+0.010 8 09929 0~0.117
60%-40% y=15.84x+0.001 6 0.9948 0~0.101
50%-50% y=18.64x+0.002 0 0.9993 0~0.102
40%-60% y=2040x+0.001 1 09922 0~0.102
30%-170% y=23.36x+0.001 3 0993 1 0~0.103
20%-80% y=24.56x+0.001 5 0.990 1 0~0.103
0-100% y=27.60x+0.001 6 09975 0~0.136

R4 WMBABRELLR GalA-Gle REXRBRARD
EAAENFHERTHESE (n=3, %)

Tab 4 Results of content determination of saccharide
in samples according to regression equation of
GalA-Glc mixed control with different mass ra-
tios(n=3, %)

GalA-Gle 1 L
GalA Gle 5% HECPPIb

100%-0 98.65 3255 8785
90%-10% 7236 250.80 7036
80%-20% 68.76 21991 6085
70%-30% 60.84 190.29 4807
60%-40% 438 188.76 4187
50%-50% 8315 15731 3854
40%-60% 4166 14845 3597
309%-70% 4046 129.46 3376
20%-80% 3841 12322 326
0-100% 33.29 991 3024

Hy 753 X954 1A, GalA-Gle YR % BE GV W 1 o
i T AN WIS [ )5 5 F2 A AL R AT BT AR TR, 38 2 2 0
CPPIb A fh Bl & A B 25 Rt R TR . BEFH
GalA-Glc JR A% A O GalA s i 38, [l
FREIALRIE/N, BTl 36 2 Z 5 CPP1b b iR A BE & 5
B Hodr 24 DL A 0-100 % 1Y GalA-Gle 1R
BN B IR VR LS AR R 2R, BT 5 2 24 CPP1b A
s A R R AR, o 30.24.% 5 Y4 L) R 1009% -0
(1) Gal A-Gle AT HE S 22 b e B2 B, ri 5 2
Z W% CPP1b A i WS 75 i ey, 0 87.85% o HH LT
PLHERT , LA GalA-Gle 5 A X6 B i 1 22 il B v il 2 300
FE 565 20 CPP1b RE i o (A0 5 &, L S 5 S PR E AT
TE—E W2
24 RERFIHERERFHESENELERHKE

2% 4 AL, DUARTR B Y GlaA-Gle JRA % B i
il 28 RGN bRIE M, FL00 (85 SEPR (A A — 2 H i
%, CAMERITT 56 S Z 05 CPP1b A 5 iR OB 5
AR IS 5 | AL IE TS RE S A . DAk
B (AR Ny Gle) JgXof BE Sl 22 Rl bm i R 28, A% 25 20
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CPP1b N2 B8 WA IE TR, AR il v R 25 St )
RERAE S i ]

K2 I 2.1 70T 58 2 208 CPP1b bt i (it
HEVEFE 0.100 mg/mL) 0.5 mL T4, /K 2 2.0 mL,
AT 30y FELARAR AR B - B PR VA I 28 A5 1T L 4%
“22. 17T R 5, B M 5% KRR T A T R
P, 5 W6 RE , AR 2 3 P GalA-Gle Jfif2: He A 0-100%
AsF (% [ )1 5 R 35456 2 2 00 CPP b (KRB () , IF
Fie P A EALEE T () :

f: TV/C o« D) wevveeereerrmmnniiiiieiiiiiiiiiiiiiieeian, ( 1 )

T, Wl BRI 4 2 Z2 4% CPP1b it (mg) 5¢ 4
AR %2 285 CPP1b [l MR (mg/mL) ; D W% S
Z B CPP1b i BT R . 41158, 56 5 Z 55 CPP1b X}
Gle A IEN T 09 3.33(n=3) , #kifiie F 2 EHMTHE
i P R i

ﬂ@%ﬁ%(%):(C'D'f)/WXIOO% ............... (2)

ZACIEAHA, 582 20 CPPIb AL M & BN
99.31% (RSD=0.55% ,n=3).,

25 MEM-WRERIESESRKERTFEEEENEIE

ARG L5 56 2 2 CPP1b 2H A [R] (ARG e b
Xof B it X S - R R 5 5 I TR ek I S R E A T 56
ik,

5582 205 CPPIb &l i A 5] 1 1R A BROpE X HEL A 11
il 4% - HAPE 5 2 2 HNEPP 1b (14 B4 Rl B2 L 051, 43 A
% Fid Rha \Ara ., Gal . GalA 0.83.0.40,0.43.8.34 mg, /]
7K 5E 75 F 6] — 100 mL 0 A, BIAS 5 vk B o 0.1
mg/mL VR G BT RE AR

T 2 BB IR TR A BB R AR 0.5 mL TR
o IKRb 2 2.0 mL, PAT IS 3 07 TSR I AR 1 -k
PR W 8 S5, 452 42.2. 17 5 F J7 3, H “IINA 5% By
VW R AT AN AR W OB AR R 3
GalA-Gle JFi 2 H 4 0-100 % 16 [1] U5 5 R 558 5 2 0k
CPP1b [ JFEHE (), FF“2.4" W F A0 (2) 3 Hob
S 4R R 103.47% (RSD=0.50% ,n=3) ., W iR
AR -BRIR A2, A A IE R ik oA A B .

26 HiEFER

26.1 fEE BT HEHEEIRC2WN S 2
CPP1b A5 7 (BT B 0.100 mg/mL) 0.5 mL Fiak
B KA 2.0 mL, AT A% 6 47, ZEZ AR R B -
TR E 46 F R, 42 “2.2.17 30 R vk, A “IMA 5% %
W RS A T A T e W B . 25, LR Ot
(I RSD=0.21% (n="6) , A Iy IG5 KL Uf .

2.6.2 FUEMIAR K% EIUES 28 CPP1b ik i
W (0.100 mg/mL)0.5 mL Fi & H, /K #h 2 2.0 mL,
FEZARAR R Wy - Bt R VA R A5 R T, e 2.2.17 0 R
2o, A M5 % R I TR N AE, 3 TR
JiE 0.0.5.1.2.3.4 hiHE WG RE . 455, G REE
RSD=0.52% (n="6) , UL AR AE IR AUCE 4 h N
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FE M R AT

2.6.3  INFEIISCRE K% U S 20 CPP1b it
IR AR (0.100 mg/mL) 0.5 mL TR v, fin A “2.17 35
T GalA %} B8 i 1% % (0.101 mg/mL) 0.5 mL, il 7K #b &
2.0 mL, 7EZ AR AL AR -G B VA 5 25 14 T L #62.2.17
WU 7, B I 5% AR B i e A T A
WG , M4 22 3 P GalA-Gle Jit i 2l 0-100 % B 17 [8]
A AR, i B2 2 (2) s 1F R F3 30 & i, 3380
FERICR , 45 1L 5,

x5 MERERKERELER (n=6)
Tab5 Results of recovery tests(n==6)

DR wg  MAREpg R pg  MIEEMMCE % FAMERICE % RSD,%
50 505 10181 102.59

50 505 10421 10735

50 505 10333 105.60 _ <09
50 505 91.3 933

50 505 99.87 975

50 505 10265 104.26

3 g

R B - AL R U N R S ) SRR - 2 el S
YRR IR K 5 7 AR 1) g LU B K A%, 77 A B - Lk i K
TEBRERT A= W), 2R E TR IR IR 26 T S AmE B0
SN, A Bt e () 5t , ELIZATT A= 07 490 nm P AR Y
MR Y -5 JFLJo e A — 5 YL PRI PN S R RS 2R, AT
A DG HL Fe @k I B o AR ORI AT A
Py S H, BRI P R T B R R 7 ) A S
O 5 T TR R DUV 75 STE IR, PR OB AT A2 ™, EL I
PR BESE AL BUBERE AT AR ™ . T A PIss

A

"_FOH H
"::f—:" RH,SO4 /@\ 2 é R/Q\("O:O
A @

Fits: R=H R
PITHEM R=CH; S-HAEONRE
ANBRBE R=CH,OH 5-}2HIEHRE

OH

B
HO CHO CHO CHO CHO
H—(—OH H—(—OH c=0 I—OH c=0
HO—(—H m HO—(—H M‘— Icu —_— LH CH2
H—e—on -CO,  H—g—on  -2H0 (I:IH (Iru lu
n—g—on "_T_O" (I;mo" ﬂuou \uuou
COoOH

.H20¢ -H;0)

. " |

OH
ACTCRBME | FH B TRRMIRI S BRI 2 0 i 3 5 BATHTRE R S, g
A.pentose, methyl pentose and hexose reaction principle; B.uronic acid

reaction principle
Bl EE-REENEESENEE
Fig 1 Principle of phenol-sulfuric acid method
Y522 CPP1b 21 4 98.67 % , Bl 5 14 30.96 % ,
4310 1.45%10° Da, HUBHZH B M 5T & A : Rha  Ara:
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Gal:GalA=0.25:0.12:0.13:2.51, H: A gy st B2 2 o0
WmE 2 PR,
{»4)-a-GalpA-(l-»4)-a-D-GaIpAGMe-(ltTZ)-B-L-Rhap-(1-»6)-a—D—Gazlp-(1->2)-|3-L-Rhap-(l~>

|

atlarap
B2 RESSHECPPIbERIIEHERAT
Fig 2 Sugar link unit of C. pilosula polysaccharides
CPP1b
TR PR - B R 12 , Bl LA —Ff v M AR (Gle )

Sh%of B GE 2R DL T 58S 20 CPP1b B35 GalA HYTRYE

A A ) SR B I, DY) GalA 5 R PR BB I o 2ok

TR AR 2R BBOAN ], A (8 5 S PR (AR 2 T —

TERIMNZE . 75 83 GalA TEIE UBRBENT A ) iy iy 22 55 B

R HANBESE A OB AT A= 1), SOR T 2R 9 - B R 125

LA Gle g %of Bt it I 5 52 Z2 Ml CPP 1 H (R &5 1t I <

EAESEBME AR, HET i, AR 25 G R T T ROE

TR Sl TS 2 285 CPP1b X Gle B IE HF-,

XA it o RO 5 I A SRR TR AR, AR T LA Gle fF

JXFRRER TSI R GL IR, Hh AR il £ f i, 45

SAHER AR

g5 TR A S T AR T AR i R TR A

A RIE P T A TP EER W 2 & Galactty 245 off

FR TV . SRR A R AR TR B B R

{85 52 Fae R e 30 sl 10 5 R A SRR WA )y W 4%

J A ARG PR R B o S AR SRS A DA 7 A S

I TR ZHCE AN R] FL R RERR AORE 5L , (B[R] AR b

R IE PR - A LA TS DL T e

S 3k
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H OE B ZEIBRRG PR SHMRMEE(UPLC) A%, 7k KA UPLC#*, &i%424 Zorbax Eclipse XDB-Cis,
FENAR A TH-K (BB S L) , ik 7 0.5 mL/min, A 5% % % 264 nm, A2 % 25 C, AR A 1 uL, A BRI T A LR, 0
103 B 35 B Bk hg UPLC B3, 2 A (b 25 63535 5L EAR UL 1R 2 2) (2004 A BR) BEAT 22 A% 3 A Fo AR LR 3R, 25 R
103t 3 Jo A7 Bk 49 UPLC B S A 14 A 249 4a00% 35 >0.90, ZI04E, 10 LAt S UPLC B3k 5 5T 1R 35 & 18 3% AL A B4F 69 — 3¢
Ve %5k 3BT ST 8 UPLC 28 S0 B 3 5T A & 28 Be oy Uk 09 5 Fo ST 23R AR5

KEIR  BAbm oy B AR SR Gk e R B AN T

Study on UPLC Fingerprint of Gehua Formula Granules

LIU Mengyun', JIANG lJieyi*, BI Xiaoli"*, LI Sumei’, LI Yangxue’(1.School of Graduate, Guangzhou University
of TCM, Guangzhou 510405, China; 2.Guangdong Engineering Technology Research Institute of TCM/Guang-
dong Key Laboratory of TCM Research and Development/Key Laboratory of Key Production Technology for
TCM Formula Granule, Guangzhou 510095, China)

ABSTRACT OBJECTIVE: To establish UPLC fingerprint of Gehua formula granules. METHODS: UPLC method,were ‘adopted.
The determination was performed on Zorbax Eclipse XDB-C,s column with mobile phase consisted of acetonitrile-water at the flow
rate of 0.5 mL/min. The detection wavelength was set at 264 nm, column temperature was.25(°C’, and the sample size was 1 pL.
Using tectorigenin as reference substance, UPLC chromatograms of 10 batches of«Gehuasformula granules were determined. The
common peak identification and similarity evaluation were conducted by FEM Chrematogram Fingerprint Similarity Evaluation Sys-
tem (2004 A edition). RESULTS: 14 common peaks were identified in\UPLC chromatograms of 10 batches of Gehua formula gran-
ules and similarities were all higher than 0.90. UPLC chromatograms' of 10 batches of samples were in good agreement with control
fingerprint. CONCLUSIONS: Established UPLC fingerprint can provide reference for identification and quality evaluation of Gehua
formula granules.

KEYWORDS Gehua. formula granules; UPLC; Fingerprint; Tectorigenin
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