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4y, NHFEBEGRAURE. 53 RAGAS, SRR &7 (high performance gel permeation chromatography, HPGPC)
AR B A et ii%: (high performance anion exchange chromatography, HPAEC) Il 52 S S 3% 22 0 1) 3L A Ak 22 20 i
BB T Ko B R BhEE . 45 15 HURSCER SRR R 2 PRSI AN B O I 38 5 A B oy Bl
47.60%- 33.38%- 9.30%; FEIFAXS > T i Ko R AN 11 757~26367 F11.89~2.65. 15 #ETHER ZHET Y &FH
R R BTRAGRE . CERLNE EEIE . HERNE. RNE. ARSI K BRI R, PR BN 1.94, 2013,
115.54. 99.25. 117.45. 13.62. 6.03. 215.23. 9.61 pg/mg, MHEME LR 1.5 144 1100.0 1 71.6 : 84.7 1 9.8 1 5.2 1 144.1 :
6.4 JF R SCHER S N UIRERRESR . A5 T5 LM /N ) LA I B AN /S ) LI #ngg iy 1 IRVBCHEAT bU A, 45 SR R I S pi 2E et o
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Composition analysis and quality evaluation of polysaccharides from Jizhi Syrup

LIU Feng, DING Hao-ran, WANG Meng-yue, LI Xiao-bo
Shanghai Jiaotong University, Shanghai 200240, China

Abstract: Objective To study the chemical composition, weight-average molecular weight and monosaccharide composition of Jizhi
Syrup (232 HE#J) polysaccharides, and compare the polysaccharides components of different batches, so as to provide a basis for its
quality control. Methods Colorimetric method, high performance gel permeation chromatography (HPGPC) and high performance
anion exchange chromatography (HPAEC) were used to determine the chemical composition, the weight-average molecular weight
and polydispersity index, and the monosaccharide composition of polysaccharides in Jizhi Syrup, respectively. Results The average
contents of neutral polysaccharide, uronic acid and protein in 15 batches of Jizhi Syrup polysaccharides were 47.60%, 33.38%, 9.30%,
respectively. The weight-average molecular weight and polydispersity index of 15 batches polysaccharides from Jizhi Syrup ranged
from 11 757—26 367 and 1.89—2.65, respectively. The results of monosaccharide composition showed that fucose, rhamnose,
arabinose, galactose, glucose, mannose, xylose, galacturonic acid and glucuronic acid were all contained in 15 batches polysaccharides
from Jizhi Syrup, and average mass concentrations of them were 1.94, 20.13, 115.54, 99.25, 117.45, 13.62, 6.03, 215.23, 9.61 ug/mg,
and the molar ratio of them was 1.5  14.4 1 100.0 : 71.6 : 84.7 1 9.8 1 5.2 1 144.1  6.4. Comparing Jizhi Syrup with Chuanbeipipa
Syrup (Il LALAERESZ), Xingsu Zhike Syrup (75 75 1EWZ% HEH), Xiaoer Feire Kechuan Oral Liquid (/> ) Lii #40 fity I J#%) and Xiaoer
Resuqing Syrup (/)N JL#A#IFEHEH), it was found that the HPAEC fingerprint combined with the molar ratio of monosaccharide
composition could be used for the quality control of polysaccharides from Jizhi Syrup. Conclusion The chemical composition,
weight-average molecular weight and monosaccharide composition of 15 batches polysaccharides have high consistency, and the

HPAEC fingerprints are specific, which can be used as the quality control index of the polysaccharides from Jizhi Syrup.

WS HER: 2022-04-01

HEE&WME.: EEELAFKITRIIE (2018YFC1707300)

e x| W, WA, BT RO 2T K RS FE . E-mail: liufeng] 631f@163.com

FBIEIEE: 20, #%, WLASIE, 707 22805 KR BARMERF 7. Tel: (021)34204806  E-mail: xbli@sjtu.edu.cn
#ILFEISE— R TR, WL iA:, BRI AR A28 SR BARHERF 7L . E-mail: dinghaoran99@163.com



* 5992 «

FEH 20226107 $53% B 198  Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 19

Key words: Jizhi Syrup polysaccharides; chemical composition; weight-average molecular weight; monosaccharide composition;

quality control; fucose; rhamnose; arabinose; galactose; glucose; mannose; xylose; galacturonic acid; glucuronic acid

SSCHER IR PR A g, U= . AR
L &I K. AT B, ARFE. HE 8 IR
2GR, EIEHER. BRI, T4k
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PEN, HHT, (R EZH) 2020 FEh 2SO TR AL
DU B HF 25 B8 BRI F R bR, AN B 4 1 M s
SOOI RN Jy 7RI BRI 5L E bR
#E, PRAEIRR 2 %4, ARG AT RS A 4
T M S SCRESR /N1 o Al b, 257 JF 58 3%
T BSCRER BV A R, LT “—RE Y
WK TR R AR, C— 2 PE” il E M
S5 e RSN 5 s o

BRI T Ah, R KA A E
BAEYIETER 7, BAETURA. PR BT, &
T S P PRSP 15-0), o o 24 1) E B DR A 2
—, BRI R B SHER K712 W8 By FAR SR
FARWARIE . AR ZHERRT T ARIE S, BT H 4
R A, 0 FE 2 1 A I T AR b o ([
2 2020 ERR TSR ZHE SRR, AR -m
R AV - TR RYE: 2 Fhs Mg B OTVEN, Horpog
By-TRERIE AN Z EEE T, N . PR
AEP 25 2R, AREAN 7 1 U SRR,
TR AT BUR BAE RIS . RO (i
(high performance gel permeation chromatography,
HPGPC) Fe Al 2 B AN 735 B i H T
Z WA R AL R T E 25547 GC KB, HPLC
EPL BB A et Chigh performance
anion exchange chromatography, HPAEC) D014,
o HPAEC AIFERRAE TSN AH 26 AF T Y B B 1A A
FebE o E, PRk b 22 R A I g ELAS I, AHEE T
HPLC Al GC HERIATAEA T ik, SHRAERIAE, Al pR
%, HAEH AR 2 FE

N T 3BT SSCHER I 2 WEAL Sy 350 kAT B
e, ABTFIN 15 HETSHER b i) % i K E Pk
ZHE, KL M EE A A 22 4L, HPGPC V7
T HLEIAN 73 7 &, HPAEC VE 40 AT b 4 Ak,
JF ST HPAEC fREURLE, #E— 51| DINEAERESE |
A IR RZHEI /N LI TSR ) L A iy 1
HRACEEAT LU, X B 4L R HPAEC FREUAIE )
FAEPEREATIOAE, R SRR 2 W8 R 1 T

SRR, SI 2 7 ) 20 SR R A R A3
Prif i %,
1 UBE5MH

Waters Acquity Arc BUHAH I 245, fic W2414
INEPTEKIEE, 25 E Waters A F]; ICS-5000-+ 7Y
B T A e A, ARk R g, £ E
Thermo Fisher /A #]; Centrifuge 5417R B E5.0oAL, £
Eppendorf 24 #]; BS-124S B HL ot Ko, 8%
FRFEAGE ERD AIRAF; PWNSSZH &
TR, BENYE CEIND HRAR; SB-
5200DTD B4 IRIFHAL, T Z R A R
AF; UVI901 RSN Wb gL, Bkt
HARBRAF

X L- R 2R (LS 32800, i &2 $ 99% )+
D-BilFifApE (LS L1409050, JFE D% 98%). D-
FFLBE (b5 C518024, FE/7HL 99%) . D-Hi % B
(5 H1631033, JfiE 7340 99.5%) D-H#E&pE (it
5 A1523056, JREDEL 99%) . o-FLHE (LS
1102285, ffi &% 99.5%) D-S4E (iS5 F108332,
JREEL 99.5%) M H iR T AR B A
HIRAT ;s GRS D-APE (45 DHUNI-QQ, i
533 98% )0 H R A A R T R A BRA A
SRR, D-Y-FUBERERR (IS P1201886, JHiHE /14
97%) ey 1 Bl 35 H i A PR A ] s 6 Il D-71 %)
PERERR (L5 10194134, JRE /350 98%) T H FEEk
KA RBNE R ED A RA R G LA R
5 X16N8Y48166, JiiE/r41 98% ) ThFR 2 Kt %)
B (ft 5 MFCDO00135831, Jii & 70 % 99%),
SP132594-3500 FiAE4F4Ez B A8I0 3 Ei IRt
HEVIRHE R AT ; Waters i S0 R 55 HE &, AH
X F RS 0N 1030 (iS5 dxt010218wa). 4410
(#t5 dxt020218wa). 8500 (b5 dxt030218wa)
15 400 (fit 5 dxt040218wa ). 30 000 (it 5
dxt050218wa). 50400 (#t'5 dxt060218wa). 87 000
(#t5 dxt070218wa). 225 000 (L5 dxt100218wa),
H g As @ Ko il O se gt =Rk, &
FRAN . WIS . HR . SN TR SN, HPLC 4%,
W H Eigz iR R AR AR O (LC-
MS Z¢) 1% [E Merck /7] ; Braford 2 F R B 2 iR
R E FiE S RAEVEARGIR AR HaiKE
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H Millipore Milli-Q #JE R Gl % R THE. =
AMLE, FAbah. VUBNEREN . BRER. TNEH. LTk,
M. IETEE, [REERERBOR. o itk = F AR EAL
# (hexadecyl trimethyl ammonium bromide, CTAB)
SRR ot al, P00 B b EE 24 4 A4k 2R
AIRAH .

15 #ERSTHEIR, 1165537714 19040073 19040074
19040075+ 19040077+ 19040079 19040081 19040086
19040088 19040089+ 19040090 19040097 19040098,
19040101+ 19040114 19040116, 43 5% 5 S1~S15,
KIS B B HIZG) A RAR s N DIRERE R
V) B W TR R 2 IR A F], b5 201120, 4
T S16; /N LA IE R I BT e 4 A i) 24 TR
ANF, 5820201103, a5 S17; IR IEREBESK
W BRI 2 IR A R, 508 210303, 4
5 S18; /LI R AR B BB VT2 e 2l
AR A, #'55202101104, %' S19.
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¥ 100 mL R ESCMRERIRIBIRS], MEENR
HER 10 mL, ZEIIAN S fFELKLEE, 4 CH
B 12h, 1500 t/min &0 5min, JEFEIIE. BT
VET 60 C/KWBZET, T 20mL /KEH, TN 5mL
Sevage i jf] [ =& H - 1IE T EE (41 D], BIZIES
V82), 3000 r/min &0 10 min, JEAE EER. ¥
FEBT 60 CARMZAT, WIETEERHEZHE.
B2 FEE T 20 mL 4K, A 0232 ¢ &ik
by, RS, BN SmL R EWRE A 20 mg/mL
ff) CTAB /Kit¥, 4 ‘Ci##E 12 h, 3000 r/min £§.L»
10 min, €IS LiER. M LIEREEIMA 5 5=
ToKEE, 4 CEE 12h, 1500 r/min &> 5 min,
P ARPTIE, N 20mL HEAK SR, BTN 5T
JiE 3500 HIFAELA4ERBY, WMAKENT 48 h, ¥
T, AR ECChER 2, ITHEEAE, SRILE 1.

x1 BMSERSENOFEBERPTULHE. BERNEORSE

Table 1 Yield and proportion of neutral polysaccharide, uronic acid and protein of 15 batches Jizhi Syrup polysaccharides

G e flg ﬁ%@/%Eﬁ/%ﬂ/%% e fl M BERR =AY SR
BE% 2% % % % BE% 2% % % %
S1 19040073  0.78 72.11 20.56 5.77 98.44 | S9 19040089  0.84 44.10 37.53 11.35 9298
S2 19040074  0.75 49.58 33.60 8.61 91.79 | S10 19040090  0.65 43.08 36.72 12.70  92.50
S3 19040075  0.58 42.32 29.96 10.34  82.62 || S11 19040097  0.75 47.38 3441 11.55 93.34
S4 19040077  0.67 41.24 37.95 13.63 9282 S12 19040098  0.88 45.23 37.85 7.55  90.63
S5 19040079  0.62 38.13 33.61 11.19  82.93|S13 19040101 0.66 50.69 35.66 8.39 94.74
S6 19040081  0.59 43.36 32.75 6.76  82.87 |S14 19040114  0.68 50.99 29.34 6.01 86.34
S7 19040086  0.67 45.43 35.22 8.86 89.51 | S15 19040116  0.67 52.56 34.55 6.31 9342
S8 19040088  0.67 47.75 30.98 1042  89.15 FI{E 0.70 47.60 33.38 9.30 90.27
22 SXBERZENERCEFHEBRNE 0.0147,7=0.998 1, ZPEJE [ 2.86~14.29 ng/mg.

221 HFPEZBE SRR AR R E S ShE
WL FER P 2 S B RS B FREL D-7H 2 HE BRI
5.00mg, HAZEMBKERT S0mL =i, FHRERE
100.0 pg/mL FIH 2 BEBER . 2> A% AL 04 0.2,
0.4. 0.6, 0.8. 1.0mL ] D-i & M BT 20 mL B
FERE T, AMNZEMEKE 1.0mL, FRRYIHR B
FE24 20, 40, 60 80. 100 pg/mL ) D-74 %5 bl %t 1A
TR 4% BESCHRIROE 1 7 VR, AR IR 5% 215 i
W1 mL FIVRERER S mL, fFRMSERUS, 8 %50
I EHCEAT 490 nm NATIIOERE (4D fH. BLXT
B R IR B R AR B (X, DL A T AR (1),
15 D-F = PEMLYERNH TN Y=0.035 3 X+

222 WEBEER SRR SR AVE DN A hE
W2 FER IR IR & 5t o KGRI D=1 FLAH RS B b
i 10.00 mg, HZEBKESR T 10mL &, i
WEE 1.0 mg/mL ) D-2PFUBEREFR BRI, A2 2L
0. 02. 0.4. 0.6. 0.8. 1.0 mL D-FFHms iR B
F 10mL &M, INZEMKE 2, B RS ERK
JE24 20, 40, 60. 80. 100 pg/mL K] D-FFL RS IR
Xof HEA R o 4% HR SCHR R IE 1) 792020, AR IILERL D-F
FUPERE AT HR VAR 0.5 mL DU B BRAN AR BRI K 3 mL
FEFZRFE IR S0 ul F 20 mL B, fFx
RLTERE, A AN G EEACT 520 nm N A
AAME . DUGTIE it SR FE AR bR (X0, BLAEN
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PAkr (YD, 18 D-VFILBERERR LML RN 7 72N
Y=0.030 8 X+0.016 1, =0.998 6, ZkitiEHEN
2.82~14.08 ng/mg.
223 HEAK KM Bardford kB E B K AR &
WHE 2R Z R EAR S E. B 5.0 mg/mL
BSA & FEHCARER, IR RE R 1000+ 750+
500, 250 125. 62.5 ug/mL ] BSA & %] B8 %
o FZHRSCERIRIE 1 7 D3], ARIRIREX 50 L BSA
FEAXTIR AR 50 uL KA1 2.5 mL % D
G250 T 20 mL R ZERE, FPRMTER)E, fff
FHE ANy AT 595 nm FAGI A 8. PG HE
TR IR BB ER (XD, A NER (), 15
BSA B A MLERH 2N Y=0.014 4 X—0.002 6,
r=0.998 5, LAMEJEHIDY 1.20~19.23 pg/mg.
224 FESIE FIRRCI 15 HESSORR 2 B
i A E, CPATIE 2 k. SRR E 2%, 40 )
P15 HEESCHER Z R R E 2 RE . BRI A R
TS EITE. 458 (E D SR, 1523
2RI EZ BRI R 2 B0N 47.60%- B
% 1~ 2 B B 0 BOR 33.38%, 4R 15 1 34 )
N 9.30%. bRFPEZRE. BERERR AN & E BT
PR EZ TN 90.27%, ] UHRIA 15 HLEs0pE
K2R E A S DR & R
23 AXERSENENENSFREUE
KH HPGPC 100140 58 S S M 2 W (1 E 1)
TR 431 5 2 I o BRI CEE R ARG 407 o B/ )
FEX 3 F D
2.3.1 HPGPC il &1 {1/ Acquity Arc #AHE
Wk R 45; Waters Ultrahydrogel Linear 154 (300
mmX7.8 mm, 10 um); FE#E 30 C; FBENAEN 0.1
mol/L NaNOs; AR E N 0.3 mL/min; #EFEE 20
uL; Pt (a] 50 min. LA Waters ] A 2 51 5% HEL
R F BB 1030~225 0000 VEXTHE, 5 Fr il
FE it AR XS 23 o 245 B
2.3.2 MKV HI & REERFREX 3.00 mg E3C
BRI 2 BERE i, Ik Al /K O ) B o B D 3.00~
3.50 mg/mL B2 SR 2 AL IR, 4% 42.3.17
AR b, “PATIE 15 iR 2
AR ol VAR
2.3.3 15 #ESHER Z BN E M 5 &
15 it B 2 HPGPC B 1 fios, &
W A K {RE I E]E 24.0~34.0 min, 3%IE B ()
(B IS ) 7 34.0~35.0 min, Ailg C A4 B4 I IE)

2I4 I 2K8 l 3I2 I 316
t/min
1 15 #2HER S HER HPGPC Bk
Fig. 1 HPGPC chromatogram of 15 batches of Jizhi Syrup

polysaccharides

7E 35.0~38.0 min, Z &% B Ak i S E Y
FEX 7 F IR EF D ELR L, Z5RWER 2. A A,
B.C HIEIFHNT 7 B IME 53 08 19 675.1453,
443, YL OR B I [ B /0N, DU B35 AR 431 o SO
Hrpigig B, C MEISHX 771l &N FEE RN,
kg A MEHEXN S FREEZSHEER, £2X
PRI 2 WE 0 EE A (AR, BT RIgEY
FART >R EME N 19675 (RSD A 28.43%),
FEIMETE 82.72%, VAZNBRBEAX73FJiiE 180 it
B, 2SO ZRERERE I S AR 120 UL b
T B R BN 2.39, X TR EEE X,
VLI BSOS Z W AE — 2 0. ] SPSS 25.0
AR 15 B SCHER 2 WA TR 2 dr, 4525
(£ 2) BR, 5xEREMLE, S2. S4. S7~S15
IFEALEE KT 0.90, S1 FIAHALEE A 0.88, S3. S5 1)
FUEETE 0.78~0.80, 3 BIAS Rk [B] FRIAFABLRE 22
SR R A R 24 R R AS [R5 s
24 FRMRZENBTEEAR S

K H HPAEC 21, & 250 2% 2 WEIR K il Jei
(1) LA 2H A
2.4.1 HPAEC (it i 1CS-5000+ w29
BT A A%, Thermo CarboPac PA100 i it
(250 mmX9 mm, ); WP : 50 mmol/L AN
W (A -1 mol/L LFRENET (B) -200 mmol/L &
FALENIBT (C) -/K (D), WREErE B4 0~
10 min, 10%A, 90%D; 10~10.1 min, 0~8% C,
90%~92%D; 10.1~15min, 8%~10%C, 92%~
90%D; 15~35min, 10%~32%C, 90%~68% D;
35~37min, 32%~100%C; 37~40min, 100% C;
40~60min, 15%B, 40%C, 45%D; 60~65 min,
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batches of Jizhi Syrup polysaccharides

®2 BHESIRERZENEDEND FRE. TESHARY. EERSEEREME

Table 2 Results of weight-average molecular weights, main peak polydispersity index, peak area ratio and similarities of 15

HIM TR sy R

=R Do P i S ot 5 e L 1

AV B CB MEE Bt TR AV BE CHE M Bt R
S1 12088 1504 453 1.89 74.57 0.8756 || S10 24915 1457 457 2.55 90.31 0.964 1
S2 12789 1509 451 1.93 76.32 0.903 3 | S11 26247 1466 446 2.65 85.22 0.9570
S3 13156 1418 448 2.49 81.20 0.783 8 | S12 23053 1510 445 2.45 79.67 0.983 3
S4 15532 1496 453 2.12 80.30 0.9635 | S13 20503 1477 444 2.51 81.76 0.996 3
S5 11757 1346 419 2.21 80.26 0.7923 | S14 25343 1509 443 2.46 83.67 0.954 2
S6 15739 1267 417 2.36 90.50 0.941 8 | S15 26367 1483 446 2.63 82.78 0.956 3
S7 19891 1352 444 2.52 91.86 0.9883 | “FXMEH 19675 1453 443 2.39 82.72 -
S8 24194 1510 440 2.54 80.46 0.9855 | RSD/% 28.4 5.1 2.5 10.0 6.0 -
S9 23552 1492 444 2.47 81.87 0.9822

100% C. Kl K 250 nm; #:iF 30 C; AR &
0.5 mL/min; BEFEE S5 pLo Mk 22 5560 &% K F A
P Y HL AT P T

242 ZSCHERZHER SO AL SRR A
FREUSCSC S 288 3 mg, BT 20 mL HZE R+,
B 1mL2 mol/L =3 LFRIEW, BT 100 CHEFE
KA 6 h, 50 CRAMRT/KARIR . FRiE /b & H
SR, T, EHE 3R BECHKZREERK
FRFRIE AT 2 mL EBAUKS SR 2 PR /K R
TRV, REETLEL 0.5 mL 2 S WE IR 22 BERR 7K S T »
I 10% LBEE AT SmL &iF, B%#EE], 10000
r/min &0 10 min, B E3ER, BIFS 23CM3E Z 08T
N S ENTI AR

243 FPHEEX ISR FEE L 2.00 mg
B 07K B i) 558 FE A B 3l A 1,066+ 1,048 1.030+
1.112. 1.050. 0.992. 2.598. 1.136. 1.054 mg/mL ]
L-SRZERE . D-PURLAME. D-F3pE. D-#EHE. D-
HEEE. D-AME. D-2PFUREREIRG . D-7 % PRSI
L5 SRR R VA, RS L-BR 2 0% D-H iR
X IR SRV 80 L, D-BrlfidAkE. D-FHbE. D-
126 B L D-2-FUPEBE R B AR 400 pL, D-AHE
D-H 5] FERE TR « L- 5 S B0 HE S 40 uL T~ 10 mL
B, IKERRZ L, RIF R AR
TR

244 ZMHXAR. TEMER. BNEHELE 2437
TR BB R A 6 RS IAOE &, N 10% L2 43 A
FE 2. 5. 104 20+ 50 fiF, FCHECER SIS I
PREVEE 5 X B R o 8 R 97 o VA B T TR A5 %o HER
WIAZHR “2.4.17 T S &R R E, 103

AR DA R 0 BT SR FE A AR (XD, DA TAR
RPN (YD) BATERVERDE, A EIEGRE. DL
BRI SN 10 A e ER, DgSE
SRR = 3 A R R . L R [l
IH5 2N Y=1.201 X+0.178, 2=0.998, £t
790.08~4.22 pg/mL, 7€ 5B A IR 73531 4 0.022
0.011 pg/mL; L-FRZEHER AT HE A Y=0.465 X+
0.104, 2=0.999, ZMJEFEN 0.17~8.53 pg/mL,
5w FRAAS IR 435104 0.011. 0.005 pg/mL; D-Fi
B AABER [V RN Y=1.041 X+2.281,2=0.997,
LRIEVEE Y 0.84~41.92 ng/mL, & & PRAK I PR 4>
WM 0.052. 0.026 ng/mL; D-2FUHE [EH 5 FE A
Y=1.101 X+3.020, 2=0.995, VLR 0.82~
41.20 pg/mL, € & FRAFIIEE 73754 0.103, 0.052
wg/mL; D-Hi & FE I [ E 7 #E Y=1.455 X+3.075,
2=0.997, Z&EIEEN 0.89~44.48 ng/mL, EEFR
FRGI RS> %14 0.111. 0.056 pg/mL; D-H FEHE K
A5 FEN Y=0.737 X+0.195, 2=0.998, ZitiE
FElA 0.17~8.40 pg/mL, & 5 R AV PR 5 51 A
0.084. 0.021 pg/mL; D-ARHER]EIHTTHE N Y=1.902
X—0.019,72=1.000, Z& A 0.08~3.97 pg/mL,
S = FRFIAS IR 735304 0.0204 0.010 pg/mL; D-3-
FURERE R EA 7N Y=0.117 X+0.774, =
0.997, ZRVEVERIHN 2.02~103.92 pg/mL, & =FRA
R R 2> 04 0.260 0.130 pg/mL; D-7 % B B2
B 77 FEA Y=0.134 X+0.013, 2=1.000, £t
JEEA 0.09~4.54 pg/mL, 52 & FRATG IR 2> 5 A
0.091. 0.023 pg/mL. S5REH, 9 FEMEAES A
I 5 B A R 5 B A e Ok R R
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24,5 FEEEAE WESOREKZRER Git's  FIERNBE 24 h AREMERLE.

190400790), % “2.4.2” Tl FFE AL 7524 &
SOWEIR Z RGN, 1% “2.4.07 TN Gk A
HERE, LR 6 K, I, SRER, L-
FENE. L-RARE. D-FRAORE. D-2BILRE. D-F
HiWE. D-H M. D-AWE. D-2EIVERER . D-Fi%
FEREFRUE THI AN 1) RSD 73509 1.2% 1.5% 2.3%-

2.4%-. 2.2%- 1.8%- 3.1%- 1.0%- 1.8%, FTHIZAX
ARG 2 P R AT o

24.6 HEEMERE WSSCREEKZRERES itS
1904007900, “FATHHl £ 6 4 S SCHEHK 2 B (1) St
AW, T8 “2.4.17 TR ik 2544 0 Bl e,

ORI R, 25 R EIR, LA FENE - 2505, D-Bi
PiAfpE . D-FLbE . D-FIEBE . D-H &0 D-AHE.
DI WERERR . D-H E MERE BRI TR AR Y RSD 43711
1.3%. 2.2%. 1.8%. 1.6%. 1.6%. 2.5%- 1.6%-
1.8%. 2.3%, KHFEmMGl& L 25E, RmEEHE
R4t

24.7 FEMERES BRSO 2 00 SO g
W (L5 190400790), 45l F=IECE T 0. 3.
6+ 9. 12, 18, 24 h I LM “2.4.17 TR (A4
BEREDNE, (ORI . 45BN, L5530, L-F
205, D-PIRARE . D-ANE. D-HENE. D-H i
Wi D-ANE. D-2P-FUNERERR . D-] %0 B e 1R 0ee 1 A
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Fig. 2 HPAEC chromatogram of monosaccharide composition of 15 batches of Jizhi Syrup polysaccharides
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#*3 HPAEC T I5 SR EZED R AEIEREARYIRIEL n=2)

Table 3 Contents and molar ratio of monosaccharides in 15 batches of Jizhi Syrup polysaccharides monosaccharides by

HPAEC (n =2)
FESE (ugmg ™)
WY emw vmem D penm pawm pormm po Do DRAR - o DR
{5 P R
S1 1.63 2178 11473 10071  107.08 17.43 6.02  207.19 18.81 59537 0.9779
S2 1.69 2226 110.17 9824  102.80 1648 644  217.76 9.02  584.87 0.9670
S3 1.96 2661 11132 11426 120.43 1879 657 24597 1138 657.28 0.9656
S4 2.08 2554 116.87  110.03 88.88 11.82 499  236.74 8.58  605.52 0.9618
S5 2.43 2672 117.36  106.64  120.13 18.53 596 27838 1159 687.74 0.961 4
S6 2.05 2153 89.87 7126  118.84 1239 473 25411 10.11  584.89 0.9633
S7 1.62 18.11 8236 7886  112.92 12.41 4.64  237.88 1179 560.59 0.960 5
S8 2.40 2238 12521 103.90  123.58 16.05 7.08 24797 10.56  659.13 0.9544
S9 2.10 19.69 13314 10993  135.79 13.04 746  217.90 8.39  647.44 0.961 1
S10 1.88 19.14  136.64 10929  132.07 1402  7.65  201.05 8.90  630.66 0.9500
S11 2.02 1547 12973 10257 12827 13.27 517  168.41 6.32  571.24 0.9433
S12 1.52 1441 11417 9206  107.09 9.04 547  159.56 7.81  511.12 0.9430
S13 2.16 1802 12157 10473  113.77 1012 7.03  226.86 733 611.58 0.9463
S14 1.81 1483 11197 9163  121.63 1026 514  169.92 6.34  533.54 0.9452
S15 1.80 1541 11798 9467 12846 1070 6.13  158.69 7.19  541.01 0.9445
S ME 1.94 20.13 11554 9925 11745 1362  6.03  215.23 9.61 598.80  —
Y/ 0.012 0.112 0770  0.551 0.652 0.076  0.040  1.109 0.050  3.369 -
(mmol-g™")
Lyl5itih=da 1.5 14.4 100.0 71.6 84.7 9.8 52 144.1 6.4 - -
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A | " [ 9 R RS LU0 L-BUASHE, DB RCA
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o D-AKWE. D-FHE 2 PORERERR Lo D-"F- UM TR |
B 12 D-H G FERER S 1 PP HE Ry o-FL0E . T S &K
ook 1 14 B B FEAR S ISR, ASBIT S8 00T Bk 5 R T
0 10 20 30 0 50 60 D-RHE . a-FUHEANET 7 AR fe 2 ASFERERR 53 72

t/min
L-L-E 30 2-L-RAHE 3-D-BRofim  4-EhRECEEMaE i 5-
D-3pE  6-D-HENE  7-D-TEHE  8-D-ANE  9-D-HHE  10-
o-FUHE  12-D-EFUNERERR  14-D-HIH HERETR
1-L-fucose 3-D-arabinose
hydrochloride
9-D-fructose

D-glucuronic acid
3 BAXERSFENRFEANR A MEERESTRM
(B) By HPAEC
Fig. 3 HPAEC of Jizhi

monosaccharide composition (A) and monosaccharide mixed

2-L-rhamnose 4-aminoglucose
8-D-

12-D-galacturonic acid  14-

5-D-galactose  6-D-glucose  7-D-mannose

xylose 10-a-lactose

Syrup polysaccharide’s

reference substances (B)
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PIREB N 1.94, 20.13. 11554, 99.25.

117.45. 13.62. 6.03. 215.23. 9.61 pg/mg, LA D-fi
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84.7:9.8:52: 144.1 : 6.4, ECHEKZ P SHpE

SR BTE N 598.80 ng/mg, [ ECRERK

Z W TTE T 59.90%, TEHEAL 2= el e,

PE 22 b B R 2 A 80.98%,  FRLE [mI UL KA
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B [ 5 = T B PR 20 R R W

2411 2SCMER ZHESHAD 4 R AR THIRIZ
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SO R ARBABC AL v 25 52 07 500 2 AN 5 230K
BCATAR S (R 25 207057 (B8 4D, [RIFEIIAS %2
770 2 B ) FRpE 2H i HPAEC i 4 B .

R4 DIERSEAM 4 P LGEFFIFIRGMAER

Table 4 Herbs of Jizhi Syrup and other four Chinese patent medicine preparations
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Fig. 4 HPAEC of monosaccharide composition of four Chinese patent medicine preparations’ polysaccharides of Chuanbei

Pipa Syrup (A), Xiaoer Feire Kechuan Oral Liquid (B), Xingsu Zhike Syrup (C), Xiaoer Resuqing Syrup (D) and Jizhi Syrup (E)

J VUREAERE R A5 25 R B 2R . /N LRI R
/N LI #Z i 1 IR 22 535 5 O PhEp bl R I 1R
{H AR R EL A 2 5% (3R 5). f#iA] SPSS 25.0,
HIX 4 Fhrh 25075 2 BE ) HPAEC fR8UElE S
SOCHER Z R AT L 734, 45558 0.904 6~
0.9577, HAATR IR GRS )1 DIRERE
B FHRRRCAL 5 2SORER 22 0 1 SO0 4 AR A
FE4r 10N 0.944 9 F110.957 7, BEAMMBER &, X
TR T 2 2 BE B B R AR A TR

Nt — B HEE BRI 15 LSRR 2 b

FE 5 HoAth 4 Fheh 25 57855 2 0% (S16~S19) 1)
ZErtE, K9 AN B E 5 AT A — b
B T\ SIMCA 14.1 BA43E4T £ 5853 5317 (principal
component analysis, PCA), 157 WK 5-A. 51K
P15 MRS SCHER ZHERE M )8 1 H, H
it 4 T 2 08 2 B HOIRAS . FE TR
HUSE (B 5-B) BoR, DU AAFRZ4E0E KT 0.3
FbRiE, LGNS, DI L-IR R X &
SCHEIR 2 055 HoA 4 bR 2552 75 1 75 2 B 2 20T
BRI o H4 9 AN FRBE ) 2 B e 45 Btk AT 3 — 1k ik



FEH 20226107 $53% B 198  Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 19

» 5999 »

®5 SMPAHEHHIF SN BEARYREL

Table 5 Comparison of molar ratio of monosaccharide compositions of five kinds of Chinese patent medicine preparations’

polysaccharides
. YR E L
w24 52 7 L 77 — p—y — — — — : — —— HRLE
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Fig. 5 Statistical analysis of 15 batches Jizhi Syrups and four batches Syrups of Chinese patent medicine preparations
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