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857000; 5. WAHRFEHKF, LA FE 250000)

BE. BN &3 0B AN SO AENTAT AL S RRADEE(HPLC) 58 A, M 2 L 4% A% RMA1- ¥4k -394k -
5 — vt ok AR (PMP) 3 AR So 3 A7 AR AT AT £ 4L, &34 A Ultimate XB — C g (250 mm X 4. 6 mm,5 pm) , %3148 4 0. 05 mol / 1 B84 3 2%
i (pH 6.7) - THF(82:18,V/ V), kit 1.0 mL/ min, AR K K A 250 nm, H 2 A 30 'C,#AFFH 20 pL. 2 5 8 $L 7R B = b 0 ik
AIN % ¥ ey HPLC 3540 B4, K A P 25 &35 35 sU B AR 00 B3R & 40 (2012 R 3 M35 40 B 3 a9 AR B, FFml 58 35 A B o) £ % 50 48 %,
A ER O SHEBAN LN HPLC 354 A #2758 10 M SH45 A R HF 8 AN S5 | e Aa i E 3 R
T 0.95.D - HEHE D - F EAEBER D - FIUBEREIR D - RAKF HAE I D - AR FRIES A 0.421 ~4. 210 ug/ mL,
0.048 ~0.476 g/ mL.0. 728 ~7.279 pg/ mL.3. 468 ~ 34. 675 wg/ mL.2. 764 ~ 27. 644 wg/ mL.1. 383 ~ 13. 829 wg/ mL i B A 5%
AKX R RIF(r=>0.9995,n=6);4m FEo % 4 1.62,2.13,3.98,5.73,3.43,3.59 ng/ mL, £ EFEH 51 4 4.98,7.28,12. 69,
19.11,9.62,10.32 ng/ mL; #& & M\ & B MK I 25 £ 89 RSD ¥/ F 4. 0% (n = 6) ; AR B M 5 %) 4 97.35%,93. 17%, 100. 99%,
98. 63%,99. 33%,98. 53%, RSD 41 % 1.13%,2. 03%,2. 64%,2.49%,2.37%,1.97% (n = 6) A Ju F Lik 6 #r o #4F 5 5 A
6.36~6.92mg/g.0.67~0.69 mg/g.6.86~12.18 mg/ g.42. 68 ~50.69 mg/g.18. 71 ~21.93 mg/ g.12. 04~ 15. 81 mg/ g L&t FF
38 B R AUN % ABARRTAT AL HPLC 38 B4 45 4 S0 2 7 ik 48 2, S5 REH, T A T B AN % 4869 L4800 547,
KW WA S8 EWATAN; HRURA E R R S AT R

Analysis of Monosaccharide Components of Chaenomeles Thibetica Polysaccharides Based
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on Pre — Column Derivatization HPLC Fingerprint Method
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Abstract: Objective To establish the pre — column derivatization — high performance liquid chromatography (HPLC) fingerprints
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of Chaenomeles thibetica polysaccharides (CTP), and to determine the content of the monosaccharide components. Methods The
sample was pre — derivatized by the 1 — phenyl — 3 — methyl = 5 — pyrazolone (PMP),the chromatographic column was Ultimate
XB - C, column (250 mm X 4.6 mm,5 wm),the mobile phase was 0.05 mol / L phosphate buffer (pH 6.7) — acetonitrile (82:18,
V/ V),the flow rate was 1.0 mL / min, the detection wavelength was 250 nm, the column temperature was 30 °C,and the
injection volume was 20 L. HPLC fingerprints of eight batches of CTP from different production area were established. The
similarity of fingerprints was evaluated by the Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese
Medicine (Version 2012),and the content of the main identified monosaccharide composition was determined. Results Ten common
peaks were identified in the HPLC fingerprints of eight batches of CTP,and eight common peaks were identified. The similarity of
the fingerprints was not lower than 0.95. The liner ranges of D — mannose, D — glucuronic acid, D — galacturonic acid, D -
anhydrous glucose, galactose,and D - xylose were 0.421 - 4.210 pg / mL,0.048 - 0.476 pg / mL,0.728 - 7.279 pg / mL,
3.468 - 34.675 wg / mL,2.764 — 27.644 pg / mL,and 1.383 - 13.829 pg / mL, respectively (r = 0.999 5,n = 6). The
limits of detection (LOD) were 1.62,2.13,3.98,5.73,3.43,and 3.59 ng / mL, respectively; the limits of quantification (LOQ)
were 4.98,7.28,12.69,19.11,9.62,and 10.32 ng / ml, respectively; The RSDs of stability and repeatability test results were
lower than 4.0% (n = 6). The recovery rates of the above six components were 97.35%,93. 17%,100.99%,98. 63%,99. 33%, and
98.53%, with RSDs of 1.13%,2.03%,2.64%,2.49%,2.37%,and 1.97%, respectively (n = 6). The contents of the above six
components in samples were 6.36 — 6.92 mg / g,0.67 — 0.69 mg / g,6.86 - 12.18 mg / g,42.68 - 50.69 mg / g,18.71 —
21.93 mg/ g, and 12.04 - 15.81 mg / g, respectively. Conclusion The established pre - column derivatization HPLC
fingerprints and monosaccharide content determination method of CTP are stable and accurate, which can be used for the

monosaccharide component analysis of CTP.

Key words: Chaenomeles thibetica polysaccharide;pre — column derivatization; HPLC;fingerprints ;monosaccharide ; content determination

PG 3 A I Chaenomeles thibetica Yu 3 7= T P8 & . /U
JUPEHS, HLA G705 A AT a5 Thak, i 2ok
RATHVEAR R (2S£ 580 ) A 251 -2 R FR E KA 44 5%
TP, FEEH M 2 EE A
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C AU TR A A (N b B S 3 A s il 1 A PR FD ) 5
PHS - 3C B 5 WA R FE 11 ( LA BL 2= A28 0 A PR
N ; Agilent 1260 Y R 05 A (3 Agilent N
Al ) s R214 BUJE 6 28 AL ( LG W AR A IR A R 5
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YT A PR W] v 25 v [ S M I B AT 2= B2
(CNAS) KN 5256 % M8 58 M IEAh , 29 R (S B R 1,

®1 BEHANHGHERES
Tab.1 Sample information of Chaenomeles thibetica
%5 Pl BHE #H# (m)
SI-92  ‘mEHERE £ 298°31'32", . 429°30'59" 3417
S3-84  BALFFARF  ALI16'30",4L29739'39" 3645
$5-86  BmMHZEME R2957'16",6429°4'59" 2067
S7-S8  BAKRZKREE £295°5'12",4430°6'10" 1967

2 HFEEH%R
2.1 BEZFGESRSFERAMERR

{t 3% +F . Ultimate XB - Clgﬁf(ZSO mm X 4. 6 mm,
5 wm) ;MBI ;0. 05 mol / LR 628 vhifk (pH 6.7) -
ZNE(82:18,V/ V) s Fii i : 1.0 mL / min; K& P 4
250 nm; FE 30 °Cy E A 20 L AEBL B E SR E T,
A A= A A 3 A A3 A TR v, S TR X R U TR
XoF I LM ) e T A B ] — 20, LB X IR TS T
g LA 1,

2.2 A&

LD - HEERE A0S D - AR D -
LFLBHRERR (D - JOKAENE CEFLEE D - ABE FThif
BERT HR 2% 1 5 A B PR , 230 B 10 mL 28 s i rp, fin
IRV A T8 2, T ) BT v B2 439012 1. 012, 1,003,
1.001,1.012,3.012,2.011, 1. 005,2. 000 mg / mL F/) 4%
PAOREXT R S EEVE L 45 H0. 5 mL, B Rl — 10 mL A& R
TACE 7S, 3550, RIARHE A 0T B S VA

YECP A T 2R, i /K 2 2R b e SR L, X
2B P IO T A P RO SN2 A R L R B
20 H i FRHR L 1:10(m / V)T 95% 21, 60 °CK
TR 2K, B 1 h, B8, SO, UE A B 60 CHXLT

MR HET IS FORRR L 1:15Gm / V) I ZE 487K, 90 “Crk
B ERIC2 U, BRR L b, B8R, A IT RV, U e 4 A
1 mLAH Y TP B TAE L 0. 2 o, 4RSI 95% L E =
AR TR B0 80% ,4 “CF#E 12 h, 5.0 (BE 8 Ny
4 000 r/ min) 10 min, & 35, DITE H JooK B N R
RV B VR R TC A, 40 “CHR T4 30 min, BI75HS
il V8 A I 22 M o IBOKS 1 VU LA T 2 48 0. 2 o, K %R
ELCETZSHT, N2 mol / L =9 Z TR VA W 10 mL fHi 7
fife % B, SRR R LA RS AR, 120 “COK A 4 h, X
LR EI B =, U BRI S mL K YRR 3K, AR
W, YEVE ] 3 mol / L NaOH ¥ U8 pH 224 7. 0, /K E
2250 mL A RS, B S )

AN VG A NG A, LA B O v [ A
VST, A5 B X R VA
2.3 fiTAEfabE

KR I 2. 2500 N A 3K 0. 5 mL, 4351 & 5 mL 25
LT MR 0. 5 mol / L PMP Hl 9 9% 0. 5 mL.
0. 3 mol/ LNaOH#0. 5 mL,1R%], % 70 ‘CHEAH 30 min,
B, A ZEE IR, 0.3 mol / L R FRIAWE 0. 5 mL, IR
A, = B 1 mLIRBERE I3 K, 3 F )2 =AW
B2 B R, S mL AR, K e B,
0. 45 wm fFLUEMEE LT, BIAS25 1 A AL o
2.4 HPLC g EILESLSH
2.4.1 FEFER

it B OGO 2GR AL (G5 S id
FEBRE 352 2. 2300 N 5 ikl & A, #5 2. 3T R
DA TR ACAL B 52 2. 1300 R (3 A i S gt o
61K, LA 6(D — JoK AN ) 2 MR 25 545 2L W AH
X4t B I A] A4 RSD 21/ TF- 0. 65% (n = 6) , KX 04 T R )
RSDI/INTF2. 84%(n = 6) , F WAL ZAE 56 R4

U/mV
50]

6 407

30

1 ¢/ min ¢/ min

U/ mV U/ mV
50+ 501
404 40
30+ 301
20+ 20
10+ 107
01 11— { / min 01 ——
0 10 20 30 40 50 60 0 10 20
A

40

30 40 50

C

50 60 0 10 20

2.D - H&EHE 3. 8EHE 4.D - HEAEEE 5D - FIEBER 6.D - RABEE 7. £33 8D - K4 9. FiEfaE

A RASTIR SR B, W RARRAR R SRR

C. MM B SR

B1 sukEcEE

2.D - mannose 3. Rhamnose 4.D - anhydrous glucuronic acid 5.D - galacturonic acid 6.D — anhydrous glucose 7. Galacturonic

8.D - xylose 9. Arabinose

A. Mixed reference solution

B. Test solution of Chaenomeles thibetica C. Negative reference solution

Fig.1 HPLC chromatograms
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A PR - BT AR T2 B A i (45 Ry S1) 38
L2, 230N AT 6 At i, K 2. 30
Oy e AT AT AE A AL R Fe 2. 1 I {03 4% 4 kAR
A, LA 6(D — Jo/K A8 ) 2 G 45 SR A A 1A
X A5 B3 B[] 4 RSD 349 /NF 0. 30% (n = 6) , AH X i 17 £
B RSD¥/NT2. 81%(n = 6) , R ik ERYER 4.

o i B0 - BV A JIN 25 64 B i (45 S1) 3
L2, 2000 N i A AR, H 2. 3R ikt
TR A AL PR, 430 T2 & 0,2,4, 8,10, 12 h A 4%
2. 130T g% AR UEREN A , LA 6(D — Jo/KH A HE) N
2 Wa U 48 S 45 L 06 A 6 A% B I TE) &9 RSD ¥/ T
0.99%(n = 6) ,AXIEFI AR RSD $41/NT2. 72%(n = 6) ,
AL TR R 2 IR T CE 12 h NERE R R AT
2.4.2 R EEAE R

8 HEVH A TN M i (G5 ST - S8) , 41 Jilld%
2. 230N Iy VA A A S 4 2. 3R ki AT A
A AR B H 2. 1 T F (g S AR e | IE R (0 1A
T A5 R S0 RS A RLEE PEAN R GE (2012 1) , R
G, LLgi 5o STZS M RE S i G 1 D 208 1%
S I ] 65 6 85 A 0. 1 min, P %% [&133% (] BE Ky 40, 48 22 05
M T I 2R FH 43 e DG T Az A, 8 b 75 A S 25 14 6 i 14
HPLC & in48 80 % Fovt B Fs S E S R, Faaf o 1043
AU TELIE 2,

U/ mV
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Fig.2 HPLC superposed fingerprints of eight batches of Chae-
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nomeles thibetica samples

2.4.3 HMEIFH

PIXT AR S KI5 o 2 I8 10045 T R AR TN 24 1
FE e SO TS A AR LR o 25 5 8 b P B A N2 A A i 1Y)
TR TE AL BE A4 K F 0. 95, 3¢ B N [R] 72 Hi £ 4 A
JIZA R it 9 T e A PR TR L3R 2.
2.4.4 FEAERIA

A X H X B SR VR HPLC 3 (B 1 A) 5% R
FRSUEl T (K1 3) B AR PR BA B[R], 45 A 8 g I, 4351
R 2(D - HERWE) W 3CERZ0E) (g 4(D — 5 % Wl 1
) W 5(D — P FURERERR ) W 6(D — JooK A% H%) (07
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*2 SHLAMARAMEmRBELELEUEENLER
Tab.2 Evaluation results of the fingerprint similarity of eight

batches of Chaenomeles thibetica samples

%5 Sl 52 S3 S4 S5 S6 S7 S8 R

St 1.000 0.998 0.996 0.997 0.988 0.977 0.971 0.961 0.995
S20.998 1.000 0.997 0.998 0.993 0.977 0.974 0.964 0.997
S30.99 0.997 1.000 0.999 0.996 0.967 0.962 0.952 0.992
S40.997 0.998 0.999 1.000 0.995 0.972 0.967 0.957 0.994
S5 0.988 0.993 0.996 0.995 1.000 0.961 0.959 0.950 0.989
S6 0.977 0.977 0.967 0.972 0.961 1.000 0.999 0.996 0.990
ST 0971 0.974 0.962 0.967 0.959 0.999 1.000 0.998 0.988
S8 0.961 0.964 0.952 0.957 0.950 0.996 0.998 1.000 0.982
R 0.995 0.997 0.992 0.994 0.989 0.990 0.988 0.982 1.000

U/ mV

56

52

48

44

40

36 6

32 9

28

24 0

20

16 2 5 '\

12 R I

i B 1 L4 ‘\ U I 10

0 - t / min
0 10 20 30 40 50 60

2.D - HEHE 383 4D - RAMEEER 5.D - FIUBERER
6.D — RAKF &AM 7. F5E 8.D - K 9. Ml
B3 PR RS RRE i X RIS E

2.D - mannose 3. Rhamnose 4.D - anhydrous glucuronic acid

5.D - galacturonic acid 6.D - anhydrous glucose 7. Galacturonic

8.D - xylose 9. Arabinose
Fig.3 HPLC reference fingerprint of Chaenomeles thibetica sample

CEFURE) (16 8(D — AKH) W 9(BTHAH) . LA 6(D - Tt
IKAEGHE) S IR THIRAR 25 AT W AR X BE B ] % RSD
4 0~0.90%(n = 8), FXFIE T AL RSD 4 0 ~ 34. 05%
(n=8) LRI, VYA [R] 7 b 1) PG A TR A it L
AR 0 ERE L R, (PSR o A 25 55 TR IR 3.
2.5 BBESENE
2.5.1 FEFEE

YOG R 5L RS B W R 2. 2 T B X R
BEWE, &[5l — 50 mL 25 &0 b, oK e 25, 4850, Bl i
D - WM D - AR D - FFUBERERR D - oK
M R FLRE LD - KRR B R B 43 0 R 4. 210,
0.476,7.279,34.675,27. 644, 13. 829 pg/ mL iR &
Xof R VS R o h % W B R TR A X B R 1,2, 4,
6,8, 10 mL, B AR[E 10 mL A&, K E 2, $il88A
[F) Jo e PO TR 5 %o PR SV A L 4% 2. 3 T T i i AT AT
A ACAR B, 4% 2. 1 T (A3 S5 F AR E |, DAAS SR Y
WETTRRCY) AR TR B (X, wg / mL) A AR bRk
T2tk mIa A5 R L% 4,
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R3  SHLERANZG M A M HPLC B £ HuEH 8 xR B i (RRT) SHEXTIEE R (RPA)
Tab.3 Relative retention time (RRT) and relative peak area (RPA) of common peaks in the HPLC chromatograms of eight batches of

Chaenomeles thibetica sample

S1 S2 S3 S4 S5 S6 S7 S8
RRT RPA  RRT RPA RRT RPA RRT RPA RRT RPA RRT RPA RRT
%1 0.262 0.017 0.263 0.009 0.264 0.016 0.265 0.022 0.265 0.017 0.266 0.012 0.268 0.010 0.269 0.012 0.90 30.42
%2 0.488 0.206 0.490 0.126 0.491 0.216 0.493 0.212 0.494 0.189 0.495 0.180 0.498 0.176 0.499 0.175 0.77 15.60
%3 0.662 0.095 0.664 0.064 0.666 0.103 0.668 0.098 0.669 0.091 0.671 0.086 0.674 0.084 0.674 0.082 0.66 13.70
0
0

RSD(%)
RPA RRT RPA RRT RPA

L

4 0.748 0.020 0.750 0.012 0.749 0.019 0.749 0.017 0.748 0.015 0.748 0.015 0.748 0.014 0.747 0.013 0.12 18.08
5 0.849 0.275 0.850 0.167 0.849 0.301 0.847 0.282 0.846 0.230 0.845 0.231 0.844 0.177 0.843 0.160 0.30 24.27
6 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.00 0.00
7 1,134 0.671 1.134 0.672 1.133 0.743 1.132 0.757 1.131 0.690 1.131 0.720 1.130 0.643 1.130 0.643 0.15 6.29
8 1,192 0.399 1.192 0.142 1.192 0.620 1.191 0.595 1.188 0.503 1.191 0.439 1.191 0.417 1.191 0.380 0.11 34.05
%9 1,236 0.787 1.236 0.867 1.236 1.341 1.234 1.321 1.234 1.285 1.233 1.193 1.233 1.232 1.232 1.194 0.13 18.15
10 1.414 0.028 1.412 0.026 1.412 0.041 1.410 0.044 1.411 0.042 1.410 0.039 1.409 0.036 1.409 0.030 0.12 19.31
F4 CHBBHAMI AL ERER (1=6)

Tab.4 Results of the methodological investigation of six monosaccharide components (n = 6)

0
0

PR AR . SRIEHE Al EEMR ‘ RSD(%,n=6)
(pg/mL) (ng/mL) (ng/mL) S T MR
D - HEHE Y=155.45X-2.3263 0.999 8 0.421~4.210 1. 62 4.98 3.12 1.63
D - R BB Y=135.59X+2.8356 0.999 5 0.048~0.476 2.13 7.28 2.18 2.88
D - ¥ SUBEEARR Y=120.62 X-11.4840 0.999 5 0.728~17.279 3.98 12. 69 2.34 2.03
D - RAKH) F 4 Y=107.49 X-280.904 0 0.999 4 3.468 ~34. 675 5.73 19. 11 0.53 1.47
AL Y=158.15 X+1.008 3 0.999 8 2.764 ~27. 644 3.43 9.62 0.11 1.03
D - R# Y=160.47 X-8.4286 0.999 4 1.383~13.829 3.59 10. 32 0.48 1. 14
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Tab.5 Results of the recovery rate of six monosaccharide components (n = 6)

PRy HEAE(ng) MAE(mg) WNEFE(mg) ERE%) X(%) RSD(%) | EEAs  HHAE(ng) WAE(ng) MFEF(mg) EEE%) X(%)  RSD(%)

D-4i% 1.387 1.518 2.873 97.89 D-AREHE 10,133 10.542 20.380 97.20
1.387 1.518 2.865 97.36 10.133 10.542 20. 466 98.02
1.387 1.518 2.839 95. 65 10.133 10.542 20.333 96. 76

9.3 L13 98.63  2.49
1.387 1.518 2.873 97.89 10.133 10.542 20.583 9. 13
1.387 1.518 2,886 98.75 10.133 10.542 20,08 103.35
1.387 1.518 2.853 9. 57 10.133 10.542 20,394 97.33
D-AEBEE 0138 0.200 0.329 95. 50 Filg 4.406 400 8.266 95.97
0.138 0.200 0.325 93.50 4.406 4.00 8,492 101.59
0.138 0.200 0.322 92,00 4.406 4.0 8.421 99, 83

93,17 2.03 9.3 237
0.138 0.200 0.328 95.00 4,406 400 8.326 97.46
0.138 0.200 0.323 92.50 4,406 400 8.390 99, 06
0.138 0.200 0.319 90. 50 4,406 400 8,512 102.09
D-¥BEE 2429 2.530 5.068 104.31 D- A 2.617 2.513 5. 064 97.37
2.429 2.530 4,956 99, 88 2.617 2.513 5138 10032
2.429 2.530 4,964 100.20 2.617 2.513 5.128 99,92

100,99 2.64 9%.53 197
2.429 2.530 4.9 100. 51 2.617 2,513 5.051 96. 86
2.429 2.530 5.056 103.83 2.617 2,513 5.034 9. 18
2.429 2.530 4,888 97.19 2.617 2.513 5014310052

F6 SHAMANAMERPEEBEEESNELER
(X+s,mg/g,n=3)
Tab. 6 Results of the content determination of monosaccharides

from eight batches of Chaenomeles thibetica samples (X * s,

mg / g,n = 3)
B% D-¥EB D-AEBER D-HABER D-AKEHE B D-AH
SI6.9240.00  0.68£0.00 12185001  50.69£0.52 20.93:0.29 13.23:0.3¢
9 6.8:0.04  0.6760.01  11.8£0.03  49.35:0.4  20.5:0.13 13.050.3%
$6.85:0.00 0.68:0.03  10.88£0.01  42.68£0.38 19.68£0.05 15.810.60
$636£0.00  0.67£0.00  9.42£0.00 4384068 18.71£0.12 14.69+0.09
$5 6524000 0.68£0.01  8.81£0.00 44642025 19.53:0.10 14170.03
6 6.4550.00 0.69£0.01  9.2740.01  47.02£0.37 2L31£0.04 13.15:0.12
6685000 0.67£0.00 770 £0.03  48.27:0.4 20342006 13.05£0.10
B 6.6760.00 0.68:0.00 6.8 £0.00  49.070.75 20.28+0.03 12.0420.03
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