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Improvement of different processing technologies of Xanthii Fructus
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Abstract: Objective To compare the different processed products of Xanthii Fructus and improve the processing technology of
Xanthii Fructus. Methods Using 2015 version of Chinese Pharmacopoeia to determine the contents of neochlorogenic acid,
chlorogenic acid, cryptochlorogenic acid, caffeic acid, 3,5-dicaffeoylquinic acid, and 4,5-dicaffeoylquinic acid as well as toxic
ingredients, such as carboxyatractyloside and atractyloside in raw products, stir-fried and sand fried active ingredients of Xanthii
Fructus; The fingerprint of Xanthii Fructus samples was established, and the Chinese Pharmacopoeia Commission promulgated the
chromatographic fingerprint similarity evaluation system software (version: 2004A) for the similarity evaluation; SPSS 19.0 software
analyzed cluster analysis and SIMCAI 13.0 software analyzed partial least squares-discriminant analysis (PLS-DA). Results The
results showed that the active ingredient content of improved processing technology was high and toxic constituents content was low;
The similarity of the 19 samples was greater than 0.98; Cluster analysis showed that the samples might be roughly classified into four
groups; PLS-DA analysis showed that different samples can be distinguished. Conclusion The established analysis method of
Xanthii Fructus has a good reproducibility verifies the feasibility of improved processing technology, and provides a scientific basis
for quality control of Xanthii Fructus.
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B, mae Bk, XPARGRE R IR TS
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L&A EE H AT IR >, A28 TG 2% 2
R B () SRR FR s B i A5 A B, XA SR
IOk AL BEN L IR AT H A, R
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Waters Acquity UPLC H-Class 4 = 00 (4,1
55, 3 [H Waters 24 7] ; KQ3200DB U 35 vk % »
Lo Bl S AR AT B A A s XFB-200 2 fmpidirf 2y
FrEEnL, e NEI 25806 ;s BP211D BUHL T
K-, 1E[E Sartorius A ).

SR SRR R (LS 110753200413, Lg%
#799.39%) WNHER (k5 110885-200102, J5i&4)
£598.00%) 1 11 v £ b 24 SR E BFS TR s 0
3,5- WIEEEZE R (HibE 12101101, RSN 5K
99.2%)+ 4,5-_MIHEELZEE TR ('S 11081803, Jit
ML 98.40%) Fagk)RiE ('S 11112203, Stk
534 99.00%) FUErax R (b5 11112202, JFiEs)
#7.99.00%) 40 H A2 MR L TAHBR 2w BRI
GARFFAE AL S, FH £ IR\UV. 'H-NMR.
BC-NMR 1 MS 261 R il L ai 4 42011k

AR IL T 7 438 = 98%

S H- M T2 8 26 ], e
R, BB RE L A AR AT 2y
%5 52 A% B B @ AE )6 H Xanthium sibiricum
Patr. (105 iy B R SE . MiksiHRE. O
) A Sigma A ] HABRAI A Ml
2 HESHR
2.1 EEFIEF@EEEE

GHEMN 0, DMEGHEIE. ik
SN RDIE 3 50 il 2 M) i, A ) it B
50 g, BEFR 6 4, 3545 19 0 FFE i o (DA H-T(S0):
BORANEISI R 258E , HUBK 20, BRI, BEi
50 CHZATEE. () HMEH T (S1~S6): % ('
[ 24 80) 2015 AR (DY) 0213 M1 M) G0,
WG HFBIOHIREN, HICK R GG (24
MR R OO bRIE) B, BUH, . (3)
S (W 1, S7~S12): % (Hp[E 25 )
2015 4FERR (DY) 0213 Sla il CibbikD, H
Hs BIOHI AN, OB AR, e
BRI 1 em A4 AR S, T b IO Ik
160 C, BAGHTAWEZ, PRL&SHER,
B, 00, um. (4 BEVREMYEE T (0
15 2; S13~S18): Ui wb b HI 754, H
KINAE W FPRER, BAEHFAWEE), PR
MBI, B, TP, .

22 BEFIEFIMAE UPLC EENE

221 fagAE ik Waters Acquity UPLC
BEH Cig ¥ (100 mmX2.1 mm, 1.7 pm); MEIAHA
CE-0. 1% B, BEEEVEN: 0~1 min, 3%
LM 1~2.5 min, 3%~5%ZJi; 2.5~9 min, 5%~
15%405: 9~9.5 min, 15%~18%24J: 9.5~16
min, 18%ZJi%; 16~16.5 min, 18%~28%ZJif;
16.5~19 min, 28%ZJ§; 19~21 min, 28%~50%
ZME; 21~22 min, 50%ZJM5; 22~25 min, 3%4
5 ABURE 1.0 mL/min; #EiR 25 C; Kl K
327 nm.

222 WHSIEIIEIR R RR BTk IR IR 2.88
mg. ZEJRIE 5.09 mg. FALRJEIE 2.99 mg. WIHER
3.06 mg. 3,5- - MIHEREZE TR 2.99 mg AT 4,5- ik
FiZE 72 2.91 mg, T 10 mL A EIEA, A
FEC R BRI, B5). TR UORS Bk i b adox e
SV 0.25. 0.50. 0.25. 0.10. 0.25. 0.10 mL, &
T s mL R RS, IMAFEEREZZE, 7Y,
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I F TR IR R 14.4 ng/mL. 2858 50.9 pg/mL.

B2 IR 14.59 pg/mL. MIHERR 6.12 pg/mL. 3,5-—
INEREZE TR 14.95 pug/mL Al 4,5- " WHERESE TR
5.82 pg/mL [PJTE A0 Ll v v o

223 PERCAEIR A B T R AR
MR AR (L 3 501 4505 g, KRR, W AHLZEE
FEH T, RS N/K 10 mL, FRE R, AR (I)
300 W, #i%E 40 kHz) 40 min, {4, FFRER
i, HZKAMNERCR IR, #24), 6 000 r/min &L
10 min, H F3SBERE, HXELiEw, HifS.

2.2.4  FRUEMIZERIHIE ORI 6 FITR RS &
STIRAIR 0.5 1. 24 34 44 5L, JEATRARM
B, ME Bk R IR . SRR Bagk s iR WnHERR -
3,5- ONMERE S IR 4,5 T IIIrHERE 4 R 1) 0 1
o LAEHIBUNPALEE (Y), 6 FHEYERTE A X I &
PRERE AR A RS (XD, 2ilbrdE gk, THE R
TiRE, SRS RIR Y=301 078.964 38 X—
23 153.824 66, r=0.999 7, ZMIEH] 7.2~72.0 ng;
SRR Y=2846 977.879 45 X—17 306.021 92, r=
0.999 1, ZMEVEHl 25.5~254.5 ng; B4R Y=
518 773.868 49 X—1 618.660 27, r=0.998 6, 1k
Y 7.5~74.8 ng; MIMEER Y=46 966.898 63 X—
4743.654 79, r=0.999 8, kit 3.1~30.6 ng;

3,5- U MEREZE TR Y =324 417.819 18 X—
24 033.032 88, r=0.998 6, ZhiEH] 7.5~74.8 ng;
4,5- WMHEEEZE TR Y =151 629.320 55 X —
13 570.578 08, r=0.998 6, Z&IHilH 0.3~2.9 ng.
225 REERLAES KA 6 Fhih BRI I it
W10 pL, 4% “2.2.17 TR ST EE R 6 X,

e MARAR A, 25 AU SRR . 2R AR . Bagg
JEPR S WNMERR . 3,5- —WHEREZE T IR AN 4,5- —nhnn{k gk
ZE IR IIETH R RSD 43904 1.14%. 0.89%-

0.97%- 0.70%- 0.99%. 0.55%.

22.6 FEMERAE WEHT (S5 fHKNER 6
B (4 CARMELEDE MRIE), | “2.2.37 1y ikt
ITHEEG, SR “2.2.17 IiEi4tF, 15 0. 4. 8.

12, 24 hiEFE 10 pL, W58 & B s f, 25 38T
SRR SRR . BRZRIRIR . WHERR . 3,5-—uimE
T 2 7 R AN 4,5- W HETE 42 7 BRI 1 FXL¥) RSD 3-)31)
H1.32% 1.99%. 2.14%. 1.64%. 1.93%. 2.06%.
22,7 HEEMRE WE—HEHFAH (S5 FF
it 6 43, Fi “2.2.37 TR A S R A TR A
KA R S SA3 ERE 10 pL,  HdsiE 2k

WA, SERURSIRIR . SRR . Bask)RR .

OO 3,5~ WNMEREZE T BR AN 4,5- - WHEREZE TR
TR RSD 2330 2.17%- 2.05%. 1.98%.

1.58%- 2.81%- 2.56%.

2.2.8  IIFEMEIACRIREE  FREL SS FESL 0.2 g0 RS
FRsE, L6y, 2rE 10 mL A, ISR
AAOE R, % “2.2.37 TR VA AR R
$% 92207 WU NEGGAFNE, THEARTLR AR

SRR FRak R UNMERR . 3,5- ZWnnEmELE TR
AU 4,5 b E 4 T R IR T 3 (10 gy il
97.78%- 99.47%- 98.39%- 98.49%. 97.65%- 96.87%,
RSD 4324 2.01%- 3.23%- 2.75%- 2.81%- 1.75%-
1.48%.

229 FERIIE  J S BRECE: B A il B M
MR (50 Hif) 03 g, FEERRE, & “2.23”
TR BT A S ) e, SR “2.2.17 I
ORI EF At AR . SEIEIR . BRZtIAR . ik
MR 3,5-mneEsEZE TR A 4,5- —InHEEZE TR 6
FH R . SZIR 45 (R 1) RAGH LM
Ja, 6 MIRE S M EE, B EH 1
CRBEE 1) S My BRI B J3 S Bt 1 o

23 BREBZAEHNBEAFREENE

230 (OISR ZERTIITST LA B, ik
AE OIS 4T Aglient CT-Cg (A% 4E (250 mm X
4.6 mm, 5 pm); VNN HEE-0.01 mol/L fifiR —
SUHNKEIR (A% AN pH {H 6, 62 © 38), £
MK 203 nm; AR 0.8 mL/min; BEFEARA 5
uL; #9730 C.

232 WTHMEIR I RS RS R
6.22 mg FEARTF 5.73 mg, BT 10 mL kit B+,
IMAHREERBZIE, 75 FREME L
VAW 1 mL, BT 5 mL G R, I
ERBANE, 5, Bl REEAG AR 124.4 pg/mL.
GARAF 114.6 pg/mL (KI5} FE 5L

233 PRSI kR “2.2.37 T .
234 EERIME % “2237 iR 7L SA0R
WA, 4% “2.3.07 TR TEAAE, A3 RS AR
DO R o B A PP WU o S ) B e 5 o T o = A
SRR RECATHEATNE, S4RILE 1,

WSS KR, B H A R AR =8
HLH S SRR RIS AR SR FEC, AR ER
m, Hdb s s b 1 G D sk
s, WHEEE, SH R R A
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Table 1 Quatitative determination and similarity of processed and raw Xanthii Fructus
B PR ————— TR mere ) — HIfE
LR SRR IR FRERETR IR 3,5- ONHEREEE TR 4,5- IR E TR BIEG AT GAH

i S0 0.055 3.241 0.139 0.125 0.044 3.252 1.466  0.997
HL Sl 0.074 3350  0.191 0.038 0.482 0.078 0.624 2.135  0.998
S2 0.094 3.184  0.209 0.033 0.450 0.052 0.175 2469 0.999

S3 0.047 2.644 0.115 0.031 0.634 0.066 0.921 1.456  0.996

S4 0.053 2.951 0.131 0.057 0.672 0.079 1.114 1.875 0.997

S5 0.070 3.228 0.166 0.065 0.663 0.081 1.075 2.052  0.998

S6 0.074 3.311 0.167 0.035 0.458 0.057 0.671 2.838  0.999

b1 S7 0.072 3.988 0.176 0.084 0.717 0.109 0.535 1.519  0.997
S8 0.055 3.505 0.145 0.105 0.504 0.064 0.527 0.697 0.997

S9 0.061 3.652 0.145 0.182 0.700 0.073 0.645 1.185  0.997

S10 0.066  4.054  0.158 0.109 0.754 0.078 0.694 0.961 0.998

S11 0.062 3.948 0.139 0.108 0.693 0.084 0.727 0.905 0.998

S12 0.056 3.679 0.149 0.111 0.675 0.078 0.616 0.843  0.998

kb 2 S13 0.174 2.349 0.324 0.004 0.320 0.068 0.913 1.772  0.984
S14 0.133 2477 0272 0.009 0.339 0.090 0.864 1.899 0.988

S15 0.145 2.748 0.292 0.016 0.538 0.100 1.023 2.388 0.989

S16 0.162 2.513 0.308 0.008 0.355 0.072 1.057 2292 0.987

S17 0.156  2.247 0.299 0.004 0.390 0.083 0.990 1.949  0.986

S18 0.116 2.752 0.254 0.013 0.567 0.094 1.034 2.480 0.989

T AT Rl A e A AT T RN, Ul
B S, TR EEE RSy, A H TR T2
HEERAE TSI

2.4 IBEEED I

241 GHFRREE RN E K IEEERRIN K
SN MR S A SRR 5 “2.2.17 T
TR SATUERE, W R R e . SR E
MZE R miAn ) (b2 fa a0 g AR RE PR
RYHAEY (2004 SERR A) ACPREE, A piE A )
W AR SR i A B U UPLC (2
L O 1, g AR, LT T 13 ANk,
T RORBE IS R], RN T Ho e 6 AN, 30
25U CHalii). 4 S0 (SRR, 5 S (B
SRR 6 FUE (MR, 11 ZE (3,5- ek
RS TR ). 12 51& (4,5- WNHEREZE TR
2.4.2 UPLC 1k Fi5 2 Bl il 1 7 AAH LS 43 #
K19 A HTHHI AN A S B BN B
SQUETE RGN, Sk, BoE TR, Kk
HENVCHEL, LL S1 5 b B s A A S I AT Fa 4L

DERC, S4B I iR ah B s AT b, e
T I3, JEAT TARBURE VAR, LR 2 FiEk
Lo ABRLBETHET 25 3R 19 NS H- A TR 2R i
(PIARACLEE 3R T 0.98, AHALRE (4T, i W ol b Y
TE RS 5 0 AR S SRR AL . BRI, 19 MEH
TR AR ) A A R SO T A A
7 PR FR s i

243 FEMPIEREST T HEEMWH, L
BEHTFARME TErESM, DA TR
FRIEUE e AU Fabs, KM SPSS 19.0 A, 1F
TR, iR WE 3, 19 MEHFFES K
TN 4 KK, 1R EHT 1, 4S9, S12
IS8, JE L R H 1, &dE S7. S11
FS10, BT TGRS, G S2. S6.
S1. S. S5. S3 fiI S4, JeE Xk IV Kbk 2, H
5 S14. S15. S13. S16. S17 fil S18, i 3 JSkf
2 R, R . B 13 AN IR A fR
PR SRS o3 Bt 25 S 5 i SU IS FAFARLEE 2047 i 11 s
A, Bk, AW DA R T E
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Fig.1 UPLC of mixed reference substances (A), raw (B), sand

Xanthii Fructus

3.5-TUNMEEEAE TR 12-4,5- R R

affeic acid  11-3,5-dicaffeoylquinic acid  12-4,5-dicaffeoylquinic acid
wkb 2 (D) FFEL (B) MHEBFRKR UPLC

fried 1 (C), sand fried 2 (D), and stir-fried (E) processed

3.48 10.43

t/min

1391 17.39 20.87 2435

2 BETFEHGINE M UPLC $HEfE QU E
Fig.2 UPLC fingerprint of processed and raw Xanthii Fructus
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2.4.4  FES TR D —aeik-H0 0 (PLS-DA)D

PLS-DA J&—FpZ [NAZENT 2 H AR B A iy
%o KH] SPSS 19.0 AT 19 ANHLHIFE St A A S (1)
A R AT IH— 45, T\ SIMCA 13.0 844,
57 PLS-DA i, UWLIE 4-A. PLS-DA 1541
K, nPRAE S TEMW Y R 4 25, WD EH LR
BT R, AL . TSR T i s R

IRIRT]

FEAR—5. PLS-DA 43 H7 s e il ity FH A= i 7] (1)
ZE5t, Ho19 ANFE S IEAT 0N, BIARSENTRSE | TEE
VIP 1350 (K 4-B) BoR, b G 54
M /INHE P AU 5> 4> U6 8> 11> 14 1>
I 12> 7> 1K 10> 14 14> 1§ 6> 1 2> 1 13> 1k
3>14 9, Hi VIP {5 >1.0 (aibig Ittty 8 4, 2
PHIP 3 1 SR T < 7 I U S R 5 ) IR 30 I 35 N 1 0 N
U 10, BEHHIX 8 ANy It i i) 73 R HAT W3 1
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Fig. 3 Hierarchical cluster analysis of processed and raw

Xanthii Fructus
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AR Ho MU R 9 AR v A PR AR B
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S5 N LR RN FE SR, DR b B A s S B 4k
o VRSB FT I A b T R () AT 2
2 e T R R R ITE T8,
HEIEHR 160 C, JEHIR] 7 min 247, Sb T 280

B

)
1.5122 T T o
é? i " |
° (1] .S’SS | 054 [
1 .
[ s T

— t[O] 1.0+
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!
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E 4 BETWEE RIS S PLS-DA B845E (A) 0 VIP 545E (B)
Fig. 4 PLS-DA scores plot (A) and VIP plot (B) of processed and raw Xanthii Fructus
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FEM A 58250 TT, AR R 2 57 .
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AR FER AR IR ST TR, BT 5E
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Bk, KA T AU SE . 5285017, PLS-DA 4%
IR, AEETEVE RO R 1 B, X
FOHU T 28T T A, WS4l SRR I ot J5 4%
AT (O 1) BAL G T 2R i
HARE o & ERUR,  REERIMLET 8 E AN &
biifes SEREENT I E R E . SREUEIE AT IR
€~ WIEE, EHLPELF. SEREE AR, SUNRMIE
HHEH 7 BAT €T IE, (R A
IRE T EE AR BBy HE— 20 A SR IR T
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