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Quiality evaluation for Citri Reticulatae Pericarpium Viride based on clinically
utilized quantity of hesperidin
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College of Pharmacy and Biological Engineering, Chengdu University, Chengdu 610106, China

Abstract: Objective To evaluate the quality of Citri Reticulatae Pericarpium Viride (CRPV) through the clinically utilized quantity
of hesperidin. Methods On the basis of single-factor experiments, extraction technology of CRPV was optimized by solvent volume
and extraction time as independent variables, overall desirability value of extract yield and the extraction transfer rate of hesperidin as
evaluation indexes. Central composite design was adopted to design a two factors-five levels table, and a quadratic-multinomial fitting
was applied. Extraction process was selected by response surface methodology. According to the optimum extraction process, the
clinically utilized quantity of 11 batches of CRPV was determined based on the real content and extraction transfer rate. Results
Optimal extraction technology was as follows: extracted for three times with 24-folds of water, 2.5 h each time. The model-predicted
and experimentally measured values of overall desirability were 0.822 0 and 0.808 8, respectively, revealing a relative error of only
1.61% between them. The clinically utilized quantity and the contents of hesperidin of 11 batches of CRPV was not positive correlation.
Conclusion The method established in this paper is related to the effective components of the medicinal materials and the clinical
practice, which provides a new way of thinking for the quality evaluation of Chinese medicinal materials.

Key words: Citri Reticulatae Pericarpium Viride; real content; central composite design-response surface methodology; clinically
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Table 1 Origins of CRPV
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1 AN JE R 20150906 TR s e AR K by
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s, IMEERBERZIR, A, R R
JZ1F 0.028. 0.056. 0.084. 0.112. 0.140. 0.168 mg/mL
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Table 2 Content and quantitative determination of each part from CRPV after crushing (n = 3)

ONiEEIEy AR I I 5y T 7 A 1%

G5 2 kg S ok

Ji /g JiT 7 B 451 1% Jiitlg JiT 7 B 451 1% Jiil ik 2
1 40.003 1 32.792 9 81.98 7.2102 18.02 11.28 10.75
2 40.011 2 22.008 8 55.01 18.002 4 44.99 6.90 5.86
3 40.100 4 20.678 6 51.57 19.421 8 48.43 7.99 6.43
4 40.036 9 225358 56.04 17.601 1 43.96 10.42 9.83
5 40.010 3 23.200 0 57.99 16.810 3 42.01 11.53 10.34
6 40.000 2 24198 3 60.50 15.801 9 39.50 10.09 9.05
7 40.138 7 283318 70.59 11.806 9 29.41 9.17 8.14
8 40.005 8 22.203 6 55.50 17.802 2 44,50 9.53 8.53
9 40.004 2 215917 53.97 18.412 5 46.03 9.92 6.93
10 40.001 7 23.4017 58.50 16.600 0 41.50 4.67 3.72
11 40.267 8 22.991 8 57.10 17.276 0 42.90 11.95 11.31
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Fx3 BERAENEEFRIEBERZESENZMN
Table 3 Effect of solvent volume on extraction transfer rate
of hesperidin and extract yield

Fz5 RERHEWNEEFRIEBERZESENZMN
Table 5 Effect of extraction times on extraction transfer
rate of hesperidin and extract yield

WM RN BEFRIEE X% BEERE% RS BETRIEEERR  BEREY%

6 6.10 25.58 1 6.20 8.52

8 7.96 26.45 2 12.70 21.16

10 10.04 26.95 3 18.14 39.94

12 11.40 27.48 4 20.83 40.75

16 14.20 29.07 5 22.87 42.99

20 17.24 30.03
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Table 4 Effect of extraction time on extraction transfer rate
of hesperidin and extract yield

PRI TR BT RIS 5/% BTHI%
0.5 13.93 30.46
1.0 15.82 30.80
15 16.19 30.80
2.0 16.99 30.82
25 18.28 32.16
3.0 17.98 32.12

BRI E WL 6 (FTHFEMCA 11 5). KHE%E
PR R RS R (Y BERR (Y Bfibs
WAL 0~1 VA —{H(d), FE4F d SRE LT P45,
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<dminjFD Amax)» dmin:(Ymax_Yi)/(Ymax_Ymin)’ Amax=
(Yi_Ymin)/(Ymax_Ymin)[M_m]o ﬁﬁig@gjﬁ Yl& Y2
R, SRR 6.

25.2 BAA KH Design-Expert V8.0.6.(1)
fF, LL% OD X} HAR AT 2 Ju et A AN 2 1k
A, 12 ngtt RN Y=-0.452 55+0.039 55
X;+0.117 85 X,, r=0.8595, P<<0.000 1; 2 Jii=XJ7
Tl Y=-0.741 85+0.101 01 X;—0.093 633 X,+

#6 Eplit54R
Table 6 Central composite design and results

RIS X Xoh — Yi% Y% OD

1 1293(-1) 179(-1) 1185 3333 0.35
2 2707(1) 179(-1) 1218 37.87 0.74
3 1293(-1) 321(1) 2006 3363 043
4 2707(1) 321(1) 2196 4092 0.99
5  10(-a) 2.5 (0) 938 1879 0.00
6 30 (a) 25(0) 2234 3716 0091
7 2000 15(-0) 1549 3299 055
8  20(0) 35(w) 1806 39.46 0.79
9 20(0) 2.5 (0) 1617 3625 0.64
10 20(0) 2.5 (0) 1725 3825 0.73
11 20(0) 2.5 (0) 1739 3732 072
12 20(0) 2.5 (0) 17.02 3701 0.70
13 20(0) 2.5 (0) 1713 3614 0.68
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Fig. 1 Effect of solvent volume (X,) and extraction time (X,)
on response surface chart (A) and contour surface chart (B)
of OD

2.6 IFRLE

FREXZ544 200 g, “PAT 3 41, $%RIE MR TE
BEATIARIRG, K 2 PR 5 B8 X 56 Sl (i
AT MZEHE, 450K 7. aT%n, TS5 s
IR A 22 [ 22 = (SBUIEL — SISMED) AP AE ] b
1.61%, BRI AL s e vh- R0 V2 5 1) 75 B 4
W ZHE G, N A AR ELAT I 1 Tl
PE, ARG H, A,

FT7 WIERBER (n=3)
Table 7 Results of verification test (n = 3)

I RHL OD il { OD S fW%/%
1 0.8220 0.8035 2.25
2 0.8199 0.26
3 0.8030 2.31
FRME 0.808 8 1.61

2.7 WE N HBERAMPEEEIRKFAENE

F ML ISR L2, X i 19 10 675 B 204
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Table 8 Results of clinically utilized quantity of 11 batches
of CRPV

-~ TRAME BRI BRI AR
SHRATERI%  HBF%  E/(mgg™)
1 10.75 13.90 14.943
2 5.86 34.60 22.076
3 6.43 34.76 22351
4 9.83 21.58 21.213
5 10.34 19.11 19.760
6 9.05 17.98 16.272
7 8.14 24.68 20.090
8 8.53 26.97 23.005
9 6.93 18.69 12.952
10 3.72 49.69 18.485
11 11.31 18.39 20.799




. 4014 »

¢ %% Chinese Traditional and Herbal Drugs 35 47 % 5522 #] 2016 4E 11 A

3 g

AR P AR, Btk
7O, ORAE SR T R OL R KB, R R i
SR G P BRI B AR, e % AN I 30%,
CEIE 3% /Ay, i H At 15 B b B f 1 it 4
HUFE RS GT D o A LE R IARE 7T Hh 4K H
60% LN ICHEAT T 3L ST, B8 R AT IR I 72
HANLE 35% /A7 o EIRPR I, 75 7 B T LA S fef
AT CARCARAE Gy B H B (C %) 09w
o S R, AR AL O B A H AT RS
B ISR B RS R IAT TIF90, HAREUR RS R AL
h 35% A A7 o PR UNFLIETH G AT E ], RS R
JARSEWA, FRRMBAE, AW, 7RG
M BRI, JLEEEUE B 2R AR . ARSEEG
7E PR I A b, R A AR - A i
TR PZKPEE T2, ) -1t dg b iRidE i 11 #t7
B i BRIV AS AT T e, 45 KT 50%,
X ] e FHRE B I A Ok

(pEZid) 2015 4ERR—EH, P2 ZAE R
I R AT I, FEARIA SR i o i 240,
ik 0 5 (R AR AT s Bl s, I Ry 3R 2
MFEFRE > i, AT BT 254 5k R Je Ao AR
AR SEFRb R R R, L0300 AR 0l 43 A A
SELIM A FRBAL, AR5 A A B K b
Ho ek AL A R, T A I 0 R A K
AN BT ARG I, T
FATANIRD, O 07 0 A S 43 PR F i b i o
M T BEAEAE R (R 22 5 o i Srik R, S (o
2 ) i AR T Fe bR R 2%
Voo SR (129 EPUN[ O =L AN F W aw e SUN[ S OF =Y AN 54
oy AR BT 1 LR S R bR o A 1.4%
KAty 2 P70 MR AR B A ZE R [AlAE
5k, AR KNZESR, S EATER.
ARSI TR R FH I 2 By vt 11 ik 75 e 2 b v s 1z
T T TR, 453200 T FLhs R A s B LR
H (R EZ5) 2015 R TVEG 1% 4547, H
g5 oh 10 MIZiM e (hEZ5) 2015 4 fH
LR 4.67%, KT 4%, NAGHU A, i
FLECIE AT N 3.72%, /N T 4%, ANE . R,
(s 2 ), (ORI 07 J5 1R 250 0 e L HR R B
S EETEICAT R ke . R IAEWF TR R A A
Vo e 22 I S o R VI (7 = B Ui B 9 = )
D et N EZY % QA ED NN it M SOE =X N F %

5 AR IR 3 (e B o3 B AR L P o 1 BB ot
AT BIFE PR 8o R R bR 8o B R PR AL

HHT, D EAR o3 8 208 o3 1) A2
i PR I R T K AN RS, 29k
K 5T, JCRARI T, AR, AESERRR R
AR, SRR B I A S U S A — T .
ARSEY A IR KW, 75 R PR B IS U RS 22 1
RS HENEARIFIERIEA DG, Bk, FESEprds™
b, AR B R IR T B AT BORE, il
) J8 i R B T AT RIS, BB ImpRIs &
HE IR R R T A, AT R AR
REME A B R/ o T AR FH AR AR B 23 BT R R
43 5 IR VA b 2068 S 5T R 5 A A S TRt
Fao PRI, A8 “ESEE” DARIRIUEE RS AL 52
et Bl ) % 717 7R VS = e o T REZT IV N A RS
A E PR

P2 a3 I R B AR M A AR I R
FHISE, 2584 b A4 2 183 I 0 i R A FH B R PR
HAFHE AR P=W X T X Nyi+W, X Ty X Ny+Ws X
T3 X Nyt +W, X Ty X Ny, et P R 2584 ik 24,
YRR R 2, W 2k 100 g 2544 4k 2 s 1 2L
SER, T MR AL S o PR U R 2R, N
ALK IR B On 3 — 2 sk ) L,
TEARFU,  HRHRE R PR 4ahs, Kb K&
X B P, ek NEECN 1o ARS2E B 7L
TR, R AR 2 SR PR R AT (1)
7

S 30k

[1] " Ezydt [S]. —i6. 2015.

[21 5k B, M &, KR, S5 NI SR BRI B b R
KT LT [ iz, 2013, 35(11): 2531-2533.

[3] #RREE, TAOY). BRI BRI [J]. R
RN 5 FF &, 2010, 22(1): 176-180.

[4] BARYN. UE TR AR B S T B I B AT 5T
[D]. Aedl: FeHs s 24 K%, 2011,

[5]1 X ¥, FRElE, SRAFME, A5 JEEE ROk A B0 sy
R BT S e A 52 ). vh [ S BRT 1) 2 ARG,
2013, 19(10): 54-56.

[61 X ¥, ®i/NZE, s, 55 T 2 mRA
A7 e 24 2 i SO AR s . [J]. TP,
2015, 46(13): 1863-1866.

[7] SR, BB, & B BREERFERECL 28 e
BCRAMHT [J]. 9 )82Y, 2010, 32(6): 1067-1070.

[8] &&hin, LA, FaE. EEEUKPBREZHLIE



¢ %% Chinese Traditional and Herbal Drugs 35 47 % 5522 #] 2016 4E 11 A

* 4015 -

(9]

[10]

[11]

[12]

[13]

KA [9]. FFEZY, 2014, 45(8): 1096-1101.

AR, MATE, EAEE, & EF LKL
B [ T E Sy e, 2011, 17(24):
27-28.

25, Wkst, A %, AF A mRih-s NV imiEA AL
IR R R Wh-B- B R B S W % T2 [0 hE
74, 2014, 45(13): 1855-1862.

7R 0 (O S = M a8 a7 B U NATTRR K
FOMRITZE [ b E %A, 2011, 46(3):
208-213.

MONEE, HERIE, 5KE7E. B ARy miEii ks
TETH A MRS IR IR T8 [J]. T2y, 2013, 44(4):
430-433.

i, FHRE, MEN, % F R OEINIRR T2

[14]

[15]

[16]

[17]

(18]

Hilse [0, #6242k, 2007, 22(5): 580-581.
F/bE, WL, 2 V. B AR A e
PSR R AR T T2 [J). hkgh, 2013,
35(4): 690-695.

B, DRE, kKA, SR RN A IE
FHSHETE [3]. I SER 7RI A4, 2010, 16(17):
28-31.

B4 RO Pam, & ESRi-aymiE L
NSRRI Z [J]. 299t 2014, 37(1): 53-57.
PEARERE. FLEGVER AT 25250 [D]. dbat: dbxnh
B= 24K 2%, 2005.

FAFEAE. AR ROEE S S m TR 2
PGB I N —— AR IR 7= Mmoo sl (g v 24
P SRR [D]. ME: mME K, 2010





