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Optimization of fresh-cuting process and its pharmacodynamics of Aurantii Fructus

LUO Xue-qing, ZHANG lJin-lian, YAN Dong-mei, ZHONG Ling-yun, LI Na, OUYANG Hui, XIA Lan-ting,
ZHU Jing, LUO Shi-chang
Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective To study the effect of different cutting time and drying methods on the index components of pharmacopeia in
different fresh-cutting Aurantii Fructus, and investigate the difference of component and efficacy between the preferred fresh-cutting
Aurantii Fructus and the traditional slices. Methods The HPLC system consisted of a Diamonsil Cis (250 mm x 4.6 mm, 5 pm)
with acetonitrile/phosphoric acid water (20 : 80, pH 3.0) as the mobile phase, the flow rate was 1.0 mL/min, column temperature was
30 C, detection wavelength was 283 nm, and the injection volume was 20 pL. The content of naringin and neohesperidin in
fresh-cutting Aurantii Fructus with different processing methods was determined to optimize the cutting time and drying method. At
the same time, the effects of sclices from fresh-cutting and traditional process on the small intestine propulsion rate, gastric emptying
rate, gastrin, and hemorheology were determined. Results The content of naringin and neohesperidin of the fresh-cutting Aurantii
Fructus that dried in sun was higher than that dried at 60 C in oven at the corresponding days from the same origin, and the highest
content was from fresh-cutting slices dried in sun for 3 d. There was no significant difference in the indexes of small intestine
propulsion rate, gastric emptying rate, and gastrin between the preferred fresh-cuting Aurantii Fructus and the traditional ones, but
the indexes of hemorheology showed significant difference (P < 0.05). Conclusion The preferred fresh-cutting Aurantii Fructus
(processed by half cutting horizontally, drying for 3 d, and then cutting into thin slices and drying in the sun) showes no significant
difference in gastrointestinal motility indexes when compared with the traditional ones.
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emptying; gastrin; hemorheology
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DFY-400 ZY #2423 2 sl H 258 AL G T AROCHL
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AFD; PR EAE LR RME AR R 2
F]); Milli QB ZUEEAIK L 25 (3 Millipore
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FRA RS X RSl (5 wkq16051305).
BRE R (IS wkql6041804) IIF-PU 1144 4 e,
FAEVMBHEARAR, HESH=98%; LM £
B RHAMRAF], HES$0=99.9%); K (Fi&
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BN ARE RS B R A 4R P 1K .
2 FESEHR
2.1 ARFIR A A B AT R E N E
211 MHFEWARHE (D BEUIHIB®T S
il % BT EEAR ST IL AR G T VAR DT, 43 SR 0,
1. 2+ 3. 4 d, HUIHIE 2~3 mm B3, B
b 60 CHET, BIfF. (2) BEEEL)HIIT 5 i
B FERTEER SRR G T IER YL, 3 TR O
2. 3. 4. 5d, HYIHIEL2~3 mm [, BT,
BIfS. (3) LG e KB e 1),
Wi FRESE, B, 2R AEL DA, BT,
IS
2.1.2 JRAE N HR VARSI 5 R B R EC
HE A 52 FF 0.83 mg BTHE B2 H 0.85 mg, # 10 mL
B, RS RS, AR REIRE N
0.083 mg/mL. Hi# H i EWKEZ ) 0.085 mg/mL
(IR A R HE St VA
2.1.3 KM S BURSEOT R 0.2 g,
K RRE, BHEMME, BN FEE 50 mL,
FRE &, IE 1.5 h, B4, BRERE, H
RN R IRCR R, RB5T, JEd. FE%E e
W 10mL, BT 25 mL &, HREERE, #£5,
HUE Bt 0.45 pm JEME, BI15.
2.14 k%M KA Diamonsil Cis i (250
mmX4.6 mm, 5 pum), NN G-I KA R
(20 : 80,pH 3.0), AR & 1.0 mL/min; #:3 30 C;
R 283 nm; HEFEE 20 pLo S LA 1,
2.1.5 ZMERRFBE  RCHPREUM R s
XTRE S, I RSy S T R A 0.2304 0.232
mg/mL I, WBAS Al 2 A 0115,
0.230 mg/mL, #rieEH B EWKE ) 0.116. 0.232
mg/mL FIFERL B “2.1.27 THR B IR A R A
MR R BRI 737019 0.016 61,0.033 2.,0.066 4+
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1 REXNEM (A) 5#H%H#ME (B) HPLC &iEE
Fig. 1 HPLC of reference substance (A) and sample of
Aurantii Fructus (B)

0.083 0 mg/mL, Hrie K H BT AL 73708 0.017.
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4318 1, r=0.999 3. S5 KM, Al 2 H AT RS K
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Tl 52 87« HTRE B U THIRS, H RSD 43934 0.36%-
0.53%. 25 BRI MBI R T 24 h WEE.
2.1.9 uAEECRIRLE B CWE OM . B
R IR B AN 6.09% 5.31%) 14 FH5%
FERFLO 03, B4 0.1 g, 23 BIANAAR S TFE & 50%-
100%- 150% 3 MBS /K11 2 Mot i, Horp
MR HF 3.000 6.10 12.14 mg, Fibs R EF 2.65. 5.35.
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#z1 REHREENEER n=3)

Table 1 Determination of Aurantii Fructus sample content
(n=3)

P RS W R /% HTRE B %
R 1 WG 0d U HET 4.96 3.82
2 WA 1d U AT 5.30 4.42
3 W2 d Y1 5.83 4.79
4 W3 d YA 6.09 5.31
5 Wh4d Pt 5.95 474
6 W0d Y mT & 6.44 5.32
7 W 2d U1 5.69 4.84
8 MG 3 d Yl IT 6.84 5.67
9 W4 d YT 5.69 5.03
10 W4 5 d P15 Wi 6.00 5.65
11 ARG A 5.85 4.42
e 12 Wiod AT 5.33 2.94
13 W1 d Rt 5.81 3.03
14 W2 d P14t 5.78 2.95
15 W3 d Y1t 5.67 2.79
16 W4 d U145 5.17 2.96
17 W0 d¥0 ) miTi 5.91 3.10
18 W 3 d Y1 Wi 6.27 3.11
19 4 d U1 i 6.08 3.10
20 WA 5d YA 5.95 3.07
21 G 5.43 3.03

22 MFRAIEMERREIE

M 1S RAT LA Y, A = 8 SR
Al B T FHTRE R (R o B T IR,
TPEHLT 18 S RF Al B T AN TR 5 10 5 45
Py T AR i, 3 2 AR b S5 R B 1) 11 R -
0 S AR S R 5 D 1 AR L I T2 D i AR 5T
M R0, B0 3 d S PR s 2~3 mm BT
T 42003 T 25 =3 10 B AR A e e SR A Tl e
DI, FINftESR T ARSI, &% 3, %
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*2 ZAUHENTEENEER n=3)
Table 2 Determination of Aurantii Fructus sample content

from Shanqing mountain (n = 3)

e #t5 S /% R %
TR 20160805-1 12.96 12.62
20160805-2 13.15 12.89
20160805-3 13.05 13.16
SR A 20160805-1 11.96 9.80
20160805-2 11.55 9.54
20160805-3 11.15 9.28

23 MHE—HUIZRASRGERAAEERR
2.3.1 K2 RIS BRSSO % 106 g,
FrEad 50 HZ5 0%, 10 f5 & 70% 28, 129 0.5
h, FHTFETENR 2 b, USCEEDETR 1 IRIEEINN 8
f5 iR 70% L8, ST RN 1.5 by RN —
UIEETININ 6 158 70% 8%, bttt B 1.5 h,
WAEIEH . A9 3 RIEM, RO, WRARIER R
300 mL, 3 & A2 iEIRE N 0.353 g/mL HIZ5H .
232 HKEGY H/NRBENL N 5 H, BEA 8
R, Py 3 d U s AE g o . K
TR 3 d V)R HET AL G T 34T B AR B
INGHERE R AR A P SRS, R PERAEN 3 d
DA e R o/ A v B 7 DT R
FEGAR AT B WA 2R B 5E SE 58 . FE S 4h 27T =)
8 g/kg (FEZ)), ig 452, FSLIRIWTHEA (4
TR R, ESLEY T d,

233 HEREHBM/NpHESEZRMN T SLIGETAE
£ 18 h, RIRLZ5 30 min 5, RPN igEIR-F
] A8, 30 min J5 A AREREUAL, T 54T FIERSECE
EREREOME, 51 XFRE (BERE) &
BT B, R B AR, FIEAIT K, 5 2
SRR E (BERE), 1HEBREE [BREE=
(B B — B i) 8 R . FIRSERGEEH /N
W, BRIEEEMTARE, MRk IEE5H4%
K Ky [T 2 R AR BT VR B RS, TR/ Nl
R UNHERE R = Wy ) 28 20~ [ AR T P 25/
NMEEHELK).

234 HWEREME KiKZ525 30 min f5, fHIRBK
U3 1.5 mL EP &, #E 20 min, L3 000
t/min, 4 CE&L» 10 min, B _EZIMERIE ELISA
B G SIS D BREAT I E

2.3.5 MR MERFFNE  KIREGZS 30 min
J5 . MHERBRECMAE N 2 mL FFEAVE T, IR
AR A R RE, m. . IR

A IMEE.

23.6 Suit2EdiiE SRH SPSS 21.0 Geit #k x4
AT AT, B X 5 For, 208 2 57 SR
BRI Z T 25307 o

2.3.7  ZUGEARINE 45

(D WNR/NGHEEZRS B E R 5X)
MREH LA, g 294/ INR /Nt B R T (P<
0.05), [Al—/=HuEEF IR AR G 2 1]
LR AR . RAA/ R B R E R S5 RA
FHEL R 2 P (P<<0.05), [Al— 7= Hule et D) il B FE AR
R REGIR 2 MR E AR . 45 R IEE 3.

(2) X/ BEWRMEm. SXRAE, 4
9/ RRIMLTE B IR BN (P<0.05), [H—)*
AR 2 ZERANRE . 48R W& 4.

(3) St/ IMR IR AR IR 50 FEZH AR
Eb, FEEED) AT SRR Go O 270N BRI 4 i 28 P
BERIN (P<0.05), BEUIHIHTHHERAE
Z. FA—rAFRKFZHEEEREE (P<
0.05). Z5RMFEKS.

24 ITZWIERFHIHHER

IR “2.37 Tk, HEIUE L2 H& 0 =5
LB AR AR T I ZG R, SRR 6.
£3 NAEHERSERBENNEER (X +s,n=8)

Table 3 Determination of small intestine propulsion rate

and gastric residual rate (X £s,n=8)

Pk VAN 7K il

H

A (g'kg™ /% /%
X HE —  44.76+10.52 65.52+4.32
FERI 3 d I A5 8 5513+ 3.36° 55.88+7.86"
WAL SR 8 5875+ 8.19" 56.88+9.23"
K7W 3d A #TH 8 5538410827 57.75+4.06°
R R 8  56.791+11.85" 56.29+4.66"

XA R "P<<0.05, £ 4 [H

P < 0.05 vs control group, same as table 4

Fz4 BUENNEER (X £s,n=8)
Table 4 Determination of gastrin (X £, n =8)

il %ugx %w,%/
(gkg™ (pgmL™)
ot HEt — 3.97+1.76
FERGHR 3 d PR T 8 7.06+0.29"
AL SR A 8 6.28+1.01"
T 3 d U 8 6.57+3.51"
R R 8 6.151+1.94"
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#z5 MBERTMEANEER (X Ls,n=8)
Table 5 Determination of hemorheology (X *s, n = 8)
45 gk ) ENFE mbas) —
(542 ) =Yl

Xof i — 5.6010.94 3.8740.52 3.2940.50
FERIARG 3 d P I 8 7.744+0.92°% 4974045 4.08+0.56°"
RERAE GLIR A 8 10.74+1.88" 6.40+0.89" 427+047"
BT 3 d UL 8 5.164+0.71% 3.934+0.43% 3.254+0.31%
RTEam 8 8.60+2.04" 5.66+0.86" 4.04+0.48"

ERA LR “P<0.05; SE—FPHAAGIOT A EE: #P<0.05, & 6 A

“P < 0.05 vs control group; “P < 0.05 vs traditional ones group from same origin, same as table 6

F 6 =FLUFENTRAPBFRIRNELER (X ts,n=8)
Table 6 Determination of small intestine propulsion rate and gastric residual rate in normal mice from Sanqing mountain (X £s,n=38)
biilh=vd \ B/ A1 /(mPa-s)
45 . N, B R% — —
(g'kg™h (pg'mL™) (57| H] =07)

pagics — 4476+10.52  65.52+ 432  3.97%1.76 5.60+0.94 3.87+0.52  3.2940.50
EEEDIHIR 8 57.67+ 420° 527741434 620+148"  884+1.75°%  55040.63"* 4.0940.25"
S 8 57.03+13.08"  52.59+ 8.19° 5934+1.39° 11.05+221° 6.55+091° 4.29+0.46"

3 g BRI T AR R RO AR . . R

R 1 AT, AR AT 2 HUAHSE R
DIHIHET 5 (0 25 BB bR i o0 & S K T 05
R B, WA 3 d S D) R A ) )
(R R EE, il R T ROBORS B B I & o e, 1%
(R EZGHL) 2015 AEREEE FR 78R Al S B AN 2
T 4.0%, Bt HE 1G0T 3.0%, LR Est
DI T EWA fE ChEZH) 2015 FRRER .

BRI B s PR EEER, Jilk
FAAEEN B MIE NS, fesEE BN
P, R R RO PR, AT o B SR AR
Rk B HE= R, N R. BRER. BWR
e Bon, AAASHBAZRESE (P<
0.05), 2 pHEERE WKW BT m, BHRE
RIPEREAC. [F—r=Hh, RIEMEEEDIH T ZR A
kg iptit R, BHE. BibRE L2
ST

PR EE AN AR5 M) 5 vT 22 J Mg R0,
CERREHANEEE 2 ERRT, BRI, SR S0
B (RAXFHR) = “HEAiE, RN
Mo”7 58 B A A e 5 i 24 ek 28 R e Ak i ok
WA L FRDY, Al RN R AR, A RN
N, Bk 6 1E 7 1 SPF 2% B B /) BRIV
MM NF SRR, BB E IR TR kL5
TR R 2 . SR SR, SXAML,

RN A RS B BT R (P<0.05), UEIAZS/NRAR

D) T2 5 S5 A& SR 2595 W AR IR

IR FEI . [Rl—r=Hh, PRk EEDIH] T 2K

AR 2nFEHBRTAERKAFH (P<

0.05), Ut S&SE ML, Rk EDIH T2

TR R I8 2R A FEE PR 52 e B SR 2 R
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