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Optimization of fermentation process of processed Aurantii Fructus from
Lingnan characteristic decoction pieces based on AHP-entropy weight method
and orthogonal experimental design and comparison of components before and
after fermentation
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ZHANG Ying, XIA Quan

School of Pharmaceutical science, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective The content determination method of multiple characteristic peaks in fermented Aurantii Fructus was
established. The fermentation technological conditions of the characteristic processing product of Aurantii Fructus in Lingnan region
were optimized, and the changes of components before and after fermentation were compared. Methods The contents of
characteristic peaks in the fermented Aurantii Fructus were determined by UHPLC. Based on the single-factor test, the influencing
factors such as fermentation temperature, fermentation time, and fermentation humidity were investigated by orthogonal test. The
appearance properties of the fermented Aurantii Fructus and the contents of 10 characteristic flavonoids (including flavonoid
glycosides and aglycones) in the fermented Aurantii Fructus were used as evaluation indexes. The analytic hierarchy process (AHP)
and entropy weight method were used to set different weights for these indexes, and the compound scores were calculated to
optimize the fermentation process. Results The optimum fermentation technological conditions of Aurantii Fructus were
determined as follows: soaking time 4 h, fermentation time 48 h, fermentation temperature 37 °C, fermentation humidity 90%;
Fermentation considerably reduced the contents of flavonoid glycosides, while increasing hesperidin-7-O-glucoside and flavonoid
aglycones. Conclusion The established UHPLC multi-component content determination method is simple, accurate, reproducible,

and reliable. The optimized fermentation process of Aurantii Fructus is simple, stable, and feasible. It standardizes the fermentation
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process of Aurantii Fructus and can provide experimental data for the industrial production of processed Aurantii Fructus.

Key words: Aurantii Fructus; processed Aurantii Fructus; fermentation of traditional Chinese medicine; optimization of fermentation

process; eriocitrin; neoeriocitrin; narirutin; naringin; hesperidin; neohesperidin; hesperidin-7-O-glucoside; poncirin; naringenin;

hesperetin
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(A), raw Aurantii Fructus sample solution (B) and fermented

Aurantii Fructus sample solution (C)
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Table 2 Orthogonal test results and comprehensive scores

of Aurantii Fructus fermentation process

F5 A/C B/% C/h D/h  AHP-JERE 515
1 27(1) 70(1) 3(1) 48(1) 37.35
2 27(1) 80(2) 4 72(2) 48.76
3 27(1) 903) 53) 96(3) 54.45
4 322 70() 4Q) 9603) 58.01
5 32(2) 80(Q) 5@3) 48(D) 56.31
6 3212 9@ 31 722 60.12
7 373) 70(0) 53) 72(2) 59.44
8 37(3) 80(2) 3(1) 96(3) 65.12
9 37(3) 90@3) 4() 48() 84.03

K1 46.853 51.600 54.197 59.230
K> 58.147 56.730 63.600 56.107
K3 69.530 66.200 56.733 59.193
R 22677 14.600 9.403 3.123
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Table 3 Analysis of variance of orthogonal test on Aurantii

Fructus fermentation process

WERIE  WEFHM BAME FH BEME
A 771.351 2 40.000 P<<0.05
B 329.158 2 17.069
C 142.008 2 7.364
D 19.284 2 1.000
R 19.284 2

Fo05(2,2)=19.00 Fy01(2,2)=99.00

HFE 37 'C, KR 48 h, REFEE 90%.
232 WAERL X “2.3.17 dukH s T2
AT 3 REGIER S, WA A VP4 43 5l 83.74.84.22.
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L T2 MFE . "7 .
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*4 KEERIE 10 AR S SEMNEN

Table 4 Changes of contents of ten flavonoids before and after fermentation

FERP PR EREMY iR 1 1 %7-0-
B N s MR /% /% Wikt W% R 2%
% B /% /% % 2 %
AG 0.47+0.01 0.17+0.01 0.564+0.01 5.161+0.10 0.48+0.03 4.86+0.02 0.48+0.01 - - -
==

HEAY% 1488 0 2143 -11.81 —47.06

RS 0.4040.01 0.1240.01 0.5040.00 2.78+0.01 0.33+0.01 4.5740.00 0.32+0.00 1.35+0.01 0.3840.00 0.35+0.00
—34.77

-6.19 —34.50

“=7 IR SR, A

“—" means that the content of chemical components is extremely low and not detected

XUPEH IS BA A FREEE R N R, R
BEER-T-O-H & HEH D A 2 Fh B B 7o i) 5 KR
B, PR KRB IR fe s R BRI AL .

FESRA SRS BA5E S LM il i 1 3 2L
RIS, FEARGE RIS RE T, — L]
IR A LSRG Clnd B F R ATRS: K gD A2
SRR Aoy P A AT L A el R, S
PREIS SRR R B AT M AN, AT R
B, HATEREEG, MHBCHSE 7 PR 1S R,
Rl R 3R B B 3R R -7-O- i B R (VP 3 5 &
Hn. STERHE R, SR e T BRI
FIRERE S Gy N LIRS0, 358 B 1 3 Ao ) )
A

&5 5 DN E 5 SR A AR 58 e I L e v il R
N LA E S RN WIRE PN CN DL L2 A S
AT RESE AE AT R B FFE R S 058 7- B 2B SR KA
A SR E AN AR B SRR, IR 5 4K BEREAT S A K
RN E TCAE A, BRI AN 2 s
CRRUHTRE B S8 B B R 7 b i, wb e 5

Bt J TR o SR a4 72 K B0
[F])o B S AN, JUANIEASIRIGHE i 1 b
T BN EES RSO, R R TR
[FBT AT . SRR S o & b KR I
EF RGN, 7R 37 CHE (FERIERS 7~9) iXUEp,
I B FEUCIR A T R R N 90%
i, ATRESIA B — AN R R AR, AR
ity S5 LR AT BRI T, SRR O ) A R R
VANGE

gELPTR, RERE. BESEAGE TR
P ity R R SRR B RO G B s e AR RN, FE SRR
RIEFAT, PAENRRETRNH S ER S, K
PR BER iy, (RIS AT DA A0 R TR AR BT [
3 it

H 2 TR R 2GR AL AR R E
BERWIEARIT 2. Bl MYEras T2 &% 4
TR R R P B BELRAIE o U T b [X A 22 R R e 1)
TR AR B, (RAE SR BRI S
IRZMH] T EB LS M, AR G2



F 8B 202256108 $53% B2 Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20 - 6449 -
OH
HO,,
Ho™ >N°
(0]
HO,, OH OH
HO™ ~~ *o o HO, o o HO 0w
OH : OH
[¢]
HO o OH O OH 0
R 112 2% SR TR
\\\OH
HO, sOHO OH
e S o)
HO/ QO OH OH o OH H
o 0w HO,, W0 o HO 0w
» o - >
HO” ™
OH O — OH O OH O
il 5 il B 2R AT il B 2
2 REZEIEFFERSHFEL

Fig. 2 Transformation of main components in fermentation of Aurantii Fructus
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Table 5

aglycones in orthogonal test samples of Aurantii Fructus

Contents of flavonoid monoglycosides and

fermentation
IEASIRIFE b B EE /% BT TT/%
1EAC 1 0.13£0.00 0.1310.00
1EAE 2 0.4040.00 0.18+0.00
A3 0.47£0.01 0.2310.01
1EAC 4 0.47£0.01 0.28+0.01
Ex 5 0.50£0.01 0.2940.01
1EAE 6 0.58+0.02 0.3240.00
1EAE 7 0.59£0.01 0.3410.00
1EZE 8 0.68+0.02 0.36£0.01
1EZE 9 1.35+0.01 0.54+0.01
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