20234E9 7 5 H 5532 %55 17 ] £ 4 Iﬂ 30 < A BEAST +

Vol. 32, No. 17, September 5,2023 China Pharmaceuticals Inspection and Test
th[E 4y 252 R932;R284.1;R286.0 XEFRERD: A XEHS 1006 — 4931(2023)17 - 0057 - 06

d0i:10.3969 / j.issn.1006 — 4931.2023.17.014

LHEEL (#h) BX 4t 7 300 FOEC 75 TR 4 K MER 35
SEU o B 2 B2 S R B

(1. M= HNEHRBARAR K BI 518110; 2. LHE=ZAARPHHEARAE K EM  516000)
BE.BH KRB EGE) KA FEHH by BUEw AR f e Z 50, A2 P B PO REENRELAS FiE Ziitha
(Ra) AR R ARAE 5 ) (B oy Uk 0 A% 3 2R AR &3 (UPLC) 48 5L B 3%, SRR W 2 &35 48 20 B 3 A8 U 370 £ 28 (2012 1R BEAT A8 LB 3%
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Correlation Among Citri Grandis Exocarpium Decoction Slices,Standard Decoction and Dispensing Granules
HUANG Kaiwei'?,REN Yingzong'?,ZHANG Hui'’,TAN Pei'’,ZHANG Lijun'’,ZHENG Xiaoying'?,ZHAO Weizhi'~
(1. Huarun Sanjiu Pharmaceutical Co. ,Lid. ,Shenzhen ,Guangdong.,China 518110; 2. Hunrun Sanjiu Modern Traditional Chinese Medicine
Pharmaceutical Co. ,Lid. ,Huizhou,Guangdong ,China  516000)

Abstract: Objective To investigate the correlation and differences among Citri Grandis Exocarpium decoction slices, standard
decoction and dispensing granules, and to provide a reference for quality control in the production process. Methods The ultra —
high performance liquid chromatography (UPLC) fingerprints of Citri Grandis Exocarpium decoction slices, standard decoction and
dispensing granules were established, and the Similarity Evaluation System of Traditional Chinese Medicine Chromatography
Fingerprint (Version 2012) was used for the similarity evaluation to determine common peaks. Pearson correlation analysis, cluster
analysis (CA) , principal component analysis (PCA),and orthogonal partial least squares discriminant analysis (OPLS — DA) were
used to analyze the UPLC fingerprints of 15 batches of Citri Grandis Exocarpium decoction slices, standard decoction and
dispensing granules. The variable importance projection (VIP) value > 1 was taken as the standard to screen differential
components. Results The UPLC fingerprints of the three types of samples identified nine common peaks,of which four components
were identified, namely vicenin — 2 (peak 4) , naringin (peak 5) , rhoifolin (peak 6) , and meranzin hydrate (peak 7). The
similarities between the reference fingerprints and Citri Grandis Exocarpium decoction slices, standard decoction and dispensing
granules were higher than 0.900. Pearson correlation analysis results showed that the two common peaks (peak 3 and peak 7) of
the decoction slices and the standard decoction showed a significant positive correlation (P < 0.05) , while those showed a
significant negative correlation with peak 9 (P < 0.05). Nine common peaks of the standard decoction and dispensing granules
showed a significant positive correlation (P < 0.05). CA results showed that there was no significant difference between the
standard decoction and dispensing granules of Citri Grandis Exocarpium, which could be clustered into one group. PCA results
showed that the absolute amounts of various chemical components in the standard decoction and dispensing granules of Citri
Grandis Exocarpium were close. OPLS — DA results showed that 45 batches of samples were divided into three categories, and
three different components with VIP value of > 1 were screened, namely naringin (peak 5), rhoifolin (peak 6), and merancin
hydrate (peak 7). Conclusion The chemical components of Citri Grandis Exocarpium decoction slices, standard decoction and

dispensing granules are basically consistent, and their qualities had a good positive correlation. The established method is simple
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and easy to operate,which can be used for the quality control of Citri Grandis Exocarpium in actual production.

Key words: Citri Grandis Exocarpium; decoction pieces; standard decoction; dispensing granules; UPLC fingerprints; chemical pattern

analysis; correlation
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AR IOBIE RIS RS IR AR
YRR R A2 B2 oy R W (A £ A
BHYR PUEA AREVENT 57 AR R B E O L EE
0 SR EAT Bl (A R I L o v 245 T 7
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AT 2T (Al ) 2568 18 £k 27 1 20 I 5 RE A TR 9
Z, A5k 24 b 1/ & 2080AH (UPLC) 358100 i JE
XA T (el ) B Al 700 7= S R A0 Pl 35 A PR I 9 1 i
T AL, AR IE S T AR AT ChlD KR bR 5
e 5 J0kE B UPLC 45 0 B3, % HAH S 017 DA, 45
AR 1 Chil ) e D7 S50k i £ ok 72 v Ak 27 B 43 [R] 1) 22
S, B0 PR EOR ) 5  — 2ohE B N A
(Al B 5 s () o e s BRI 225 RE AN R .

1 UE5iK%E
1.1 {8

Waters H — Class Y = 50RO (4151 (SE[E Waters
/N 3 Agilent Q — TOF 6545 LC / MS % 125 43 3% 53 166 Jit
1% (35 [ Agilent 23 7)) 5 XSE205 #4341 K OF§ 1l 7
3 Z—) ,ME36S Bt RV R BE N B T v 2 —) . 3
W4 % -+ Mettler Toledo 23 7] ; SK5200H Y B4 8 7 %
Ve (LR A FRA R, D3k 800 W, 45
#4140 kHz) .

1.2 i&X%4

Tl iz 3 %8 BEOSL (L5 110722 - 201815, & 0
91.7%) , BP0 B A (F1E5 S 111919 - 201804, 7%
4 95.5%) ARG LT (hh ) XF BEZ5 81 (L5 Sk 121165 -
201804 ) , F4 00 - rp [ £ & 24 i K 8 AT Bt 5 48R 77 -2
X HE ity (3 L1 BR3P A R A FR ] L 452 AY230001-
202208, A 98. 0% ) ; 18 K N TR K A 4%t B b (1 ifg
REPHERRAE R AR 55 A FR A L 41k 4 ST58400205, 1%
TN 95.0%) ; N a4l /K SRR 4k, HoAl a5 35
R o B4l s 15 HEARAG T (k) 25 b4 28 2 b 5 2 R 2 %)
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F1 1IS#BH KA REZF EAFRERER
Tab.1 Information of 15 batches of Citri Grandis Exocarpium

and its decoction slices,standard decoction and dispensing granules

HMBET MRABST WHERANSHT RIBESLT T

YClI YPI BTI PFKL1 A
YC2 YP2 BT2 PFKL2 JARAE
YC3 YP3 BT3 PFKL3 JARAE
YC4 YP4 BT4 PFKL4 J s
YC5 YP5 BT5 PFKL5 J s
YC6 YP6 BT6 PFKL6 J 9
YC7 YP7 BT7 PFKL7 k=)
YCS8 YPS BTS8 PFKLS8 JARAE
YC9 YP9 BT9 PFKL9 k=)
YC10 YP10 BT10 PFKL10 T
YC11 YP11 BT11 PFKL11 T
YCI2 YPI12 BT12 PFKL12 e
YC13 YP13 BT13 PFKL13 iR
YC14 YP14 BT14 PFKL14 Witk
YC15 YP15 BTI15 PFKLI15 Ry
2 TEEER

2.1 REEE
2.1.1 sikE&tE FaEAERR
{6,384 : CORTECSUPLC® T3 #£ (100 mm X 2. 1 mm,
16 wm) ; i EIAH: EE(A) - 2% LIRIETE (B) , 16 BE BRI
(FRF L 2) s W 2 0.2 mL / min; 2T : 35 °C 5 I %
1 : 315 nm FSHREFR A E U8R AL T 5 000,
F2 TIERERRER (%)

Tab.2 Gradient elution procedure of mobile phase (%)

A1) AEAMA AFHAB A 1] AEHAA ARHAMB
0~ 6 min 5932 95—68 | 11~16min 35—60 65— 40
6~8min 3234 68—66 | 16~22min 60— 100 40— 0
8~1lmin 34—35 66— 65
2.1.2 &t

B PR LSS B 1 (ESD) s 3 7 22 1 78 1
VIR R, B e (m /2)50 ~ 1 7005 8575
TR :350 °C; TR IR 320 °C; TR : 8 L/ min;
AT 235 psi; BRI : 11 L/ min; BAIE LT
4000 V; SR 1000 V, 5 f#HLE 175 Vi HEFLHL I -
60 V; hlff# G (CE) : 40 eV,

2.2 HEmblE

15 e A (il IR (45 8 YPL - YP15) /™ 4%
¢ 2020 AF R 25 8 (—356) VARG £ (i) 350 R 2k A
00 ) I SE R AT R R 1S FEARA 21 Chlt ) AR R A i 3 571
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2.4 FHiEFEE

LIEVEIRIS RS B 2. 30 0 7 ok S
T B SR X R A RS 1 WL, 12 2. 1300 IR IR A5 1
HERRIN 2 , i s g IR A5 R I B AR L e
T L 1

Al AU
0.20

0.16
0.12
0.08
0. 04

0% ¢/ min
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B
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A. Reference solution of negative granules B. Test solution of dispens-
ing granules

Fig.1 UPLC chromatograms
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A MRS « HURC 5 ORI i (458 PFKL3)6 17,
Mk il & Ty R A S VA, 45 2. 1 TR g AR Rt
FENNSE , DL S5t J7 R 2 BRI | 11534545 A e AR o
A5 B BsF [40] FIUAH X 08 T R RSD Y9/N T 3% (n = 6) , W]
L EE R
2.5 UPLC #EQ B E L SHELEITEN

&0 I ST 2 1S AR 2T (D AR R bR
GRS 5 0, 442 2. 3300 5 i il il a5 i S VA T
Fi2 2. 1300 F RIS SRR , e S S E R E R 2
B 5y 23 A 1 v 2 6 gk S S AR B A R S
(2012 {2 ) X (3% P A T DC IC , 0 5 AU A 20 (Rl D Ak R b
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C
A G (M) R B AR () AR A A C AAE ()
BL oy AL

E2 BExmiEails g ik

A. Citri Grandis Exocarpium decoction pieces B. Citri Grandis Exocarpi-
um standard decoction C. Citri Grandis Exocarpium dispensing granules
Fig.2 UPLC overlay fingerprints
WA 4y g T AR o T, B A A e g T R o A e T AR
B Eb A9 Ay A8 1 R AT B JR A AH DGk A3 A L A5 SR LR 5T
UL ACHRGEL Gl AR R SR MEZ ) L, 6 3 e 7 i 9 HL
A A M (P < 0.05) , HoAh 2L A7 W AR OCHE AR 1 25
At £ Chilt) At 57 5 0 7 0k L, 9 /1 e 34 B A
WEIEAXPE(P <0.01),

RAIIHT 2R SPSS 26. 0 G it2F 4k A%, LA 15414k
WEEL Ol AR 7 s 1 37 700 FEC 5 50K 45 A i e A 0
U TET UM A2 e A T RS A, 25 R LI 47T UL, S iR e
R 25 B, 45 SRR AT R PR 2 HP g5 YPL,
YP2.YP7.YP8.YP9.YP10.YP13.YP14 YPI5 fHE M R
R s ARG EL Chlt) A 37 70 5 1C 7 oA 22 1] I B ik
S AR,

60

U/ mV
550 3 o 7
500 4 A
prod I L Ll “
400 "
350 |
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¢/ min
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4. KT -2 5. AEF 6. FEMF 7. B ABKRESY
SI. ALABZr (A sk S2. AAFL (A AR B Al S3. A4
(hh)Be7r Bie  S4. Wb xRS IR
B3 BEuikEeEdREsEE
4. Vicenin =2 5. Naringin 6. Rhoifolin 7. Merancin hydrate
S1. Citri Grandis Exocarpium decoction pieces S2. Citri Grandis Exo-
carpium standard decoction S3. Citri Grandis Exocarpium dispensing
granules  S4. Mixed reference solution
Fig.3 UPLC reference fingerprints
®3 HABUERSEEER

Tab. 3 Identification results of chemical components of common peaks

%5 mArTRE TR F RS

1 780.25  CyH,0,

2 426.20 CooHyN,05 2 = propenamide, N = [4 = (8 - D = glucopyrano-
sylamino ) butyl | = 3 = (3 - hydroxy - 4 - me-
thoxyphenyl) -, (2E) - (ACI)

3 47014 CH0, AHEABE-T-0-a-L-AFHE-(1-
6)-B-D-HEMmF

4 50416 CH0, 4%KT-2

5 580.18  C,H,0, A4i3H

6 578.16  C,H,0, FkutF

7 218.12  CH,0, HEAEKIH

8 260.10  CHO, FHEEAR

9 35415 C,H,0, FAMFHE

F AT < SR SPSS 26. 0 G812 5, % 154k
ARAG LT (il ) AR R bR v 32 750 RN 1 ks A6 45 A4 FE 5 4%
Ay e 06 i AR A AR VEARAE (Z,) R4 T a0 M,
SERDURFIEAE > 1 APRERIUS 2] 34 F 005, TR A
MBS 5 225k (3 6) |, T 2R A (2 7) o 1l
UL AT 34 3 A I BTy 25 BTk R R 82. 863%, Uit
B X 3 4> 32 40 A T AR ARG 21 CHlr ) 48 20 3% R AE 06 45
Fri FEZE B o BRI 1 BRRIFE R 3. 823, T 2 BTk %
42, 478% B A = AT e 1 W 2 UG 4 (4R - 2)
U S (Rl Rz ) (I 6 (BT B ), R IX 5 M08 22
e A0 1M R R 2 AR ARl 2. 439, )7 22
TTHR R 27. 101% , 2 fay 45 /=0 R WA 068 3 (g 7 (B 2
BR/KA4) (I 8, 3 B IX 3 /4 0 32 28 I i 3 143 2 B9 15
B EA 3 MRRIEE b 1196, J7 2% BT Rk R
13. 284% , 7% faf 45 1o B4 A W O, 2% Y 2 W = 2 s Wik 2
WA 3SR
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Tab.4 The fingerprint similarity results of 15 batches of decoc-

tion pieces,standard decoction and dispensing granules

B 5 A AR A A At 77 A
YCl1 0.970 0.973 0.991
Y(C2 0. 969 0.973 0.990
YC3 0. 968 0.991 0. 980
YC4 0. 967 0.991 0.972
YC5 0.971 0. 995 0. 969
YC6 0.971 0. 995 0. 959
YC7 0.953 0. 990 0. 944
YC8 0.953 0. 990 0. 943
YC9 0. 999 0. 995 0.954
YC10 0. 999 0. 995 0.973
YCI11 0.967 0.973 0. 982
YCI12 0. 968 0.973 0.983
YC13 0. 990 0. 992 0. 980
YCl14 0. 990 0. 992 0. 980
YCI15 0. 990 0.992 0. 980

F5 15HIRF AREIFT B A BAE SR E £ HIEME X
DMER

Tab.5 Correation anlasis results of common peaks of decoction

pieces,standard decoction and dispensing granules

W5 WAERERN  HABEFRE  REANSEFRE
%1 -0.27 -0.151 0.972"
%) 0.065 0.142 0.731"
%3 0.606' 0.615° 0.865"
EABET-D) 0.150 0.358 0.660"
WES(HE ) 0.489 0.284 0.731"
6B ) 0.563 0.973 0.719"
ET(R R R ERA) 0.546' 0.388 0. 698"
3 0.077 0.310 0.663"
%9 -0.864" -0.807" 0.850"

T T T T
10 15 20 25

BT15 30
PFKLIS 45 |
BT14 29
BT13 28
PFKL14 44 |
BT12 27
PFKL13 43 |—
YPI11 11+
YPI12 12 =
BT7 22
PFKL8 38 11
PFKL7 37 11
BT4 19
PFKL4 34
BT3 18
PFKL3 331
BT11 26 1
PFKLI2 42
BT10 25 —‘
PFKLI1 41
YP5 5
YP6 6
BT6 21
PFKL6 36
BTS 20
PFKLS 35
BT9 24
PFKL10 40
PFKL9 39
YP3 3
YP4 4 ]
BT1 16
PFKL1 31
BT2 17
PFKL2 32
BT8 23
YP7 7
YP8 8 - I—
YP2 2 =
YP9 9
YP10 10
YP13 13—
YP14 14—
YP15 15 .
0 5

B4 154tk GRESFIFIR 7 A FHEEIE R R RE S E
Fig. 4 Dendrogram of hierarchical cluster analysis for 15 batches
of decoction pieces,standard decoction and dispensing granules
F6 15HIRF GRAEFFIFE T B ER S 5 T IEE
57 ERME
Tab. 6 Characteristic value and variance contribution rate of 15 bat-

ches of decoction pieces,standard decoction and dispensing granules

E:P < 0.05HFHZAALEBFMKE,P < 0.01 H7
FZ BB EMBFANKM

Note: “P < 0.05 indicates a significant correlation between the
two, and P < 0.01 indicates a highly significant correlation between

the two.

1EA e N A 51 70 FT (OPLS - DA) - LA 154tk
WEEL Ol AR 7 s 1 32 700 G 5 B0RE 2 45 A4S i 45 3
A W T AR AR B SR B OPLS — DA R GRS i k47
FE b REAE 3 22 S M 0 BT, AR AR A ) B 43 22 57 DTk R
R IEA 16 R FH SIMCA 14, 1 8443847 OPLS - DA
BRI G, 45 R 45 FE il 4o 328 DU e d BV
B (VIP) KT 1. 0 Ry bR ofE i 18 22 SRR AR, 43 531 Sl Ui 5
(Al R 1) 08 © CHFERAR T ) RN 7 (RS K2 NBRZK 540 , 1

RA AR T ETRE(%) Rt Z k% (%)
1 3.823 42.478 42.478
2 2.439 27.101 69. 579
3 1. 196 13.284 82.863
4 0. 708 7.861 90. 724
5 0. 487 5.410 96. 134
6 0.279 3.101 99. 235
7 0. 044 0. 487 99.722
8 0.019 0.215 99. 937
9 0. 006 0. 063 100. 000

RT ISHUIRF ARAIFTIFIE 5B E R 9 B FEHE R
Tab.7 Factors loading matrix of 15 batches of decoction pieces,

standard decoction and dispensing granules

5 EX 2 EMAN2 EMA3
%1 -0.731 0.232 -0.372
) 0. 766 0.053 0.018
3 0. 663 0. 693 0. 044
MA(ERT -2) 0.932 -0.076 -0.191
Y 5% ) 0. 676 0.032 0.381
W 6(H A ) 0. 891 0. 163 -0.216
e T(HE R MBS RS ) -0.172 0.977 0. 006
3] -0.250 0. 952 -0.026
%9 -0.229 0. 090 0.909

61



QIR -

Inspection and Test

¥ %

China Pharmaceuticals

20234E9 H S H %32 55 171
Vol. 32,No. 17,September 5,2023

AR X 3 AN A X R B0 B2 RV AK R b2 790 A E 5
TR Jo R 14 25 SR I3 o TR UL 5 FTAT 6.,

2]

A
| N
1000 a2 | vm Mer
orkL: @erELz @74 W
EM
500 1 vP1@ve2
YR11
sz
0 PERL vos
M"ﬂ;ﬂ.di L6 vea@ve1o
w0 e @ FE@enL 0 o1y POV
- PRKLE  PFKLY ve1s@ P13
—1000
- 1500 T T T T 1]
-2000 -1500 -1000 -500 0 500 1 000 1500

5 OPLS - DA 4317 # Score 1553 B
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