2026 4F 7 J145 46 45 7 0] WMwFE R A ER
Jul. 2026 Vol. 46 No. 7 Journal of Hunan University of Chinese Medicine 1387

ARSCTI: REt, F2462%, SREBW, LIEHE, ¥, EmSC, £3C2, IhlE, BEVE. (AGLIKIRY) SRR YIZ502E 5 LU BOoK B L 2380
FRERIRIAATIELT]. I P BR 2GR 224, 2026, 46(7): 1387-1396.

1 ﬁmk%%&k%%ﬂ%%wﬁ&mm ITZ
I R EM SR

KRR, Tz KRBT, T4 AW AWML, EXLZE, 7N, HF *
et By R b 2524 B, Jb ot 102488

(HE) B BB AR GERM G AR ERRMF RAOLAR, WFHRITER KM T 2R s, FE #
AR RN RZ R A R A B AR A KN B AL R e B | R 2 A A R OR/BE R A 1R TR ) 4 (200,400,

800 mg/kg), TEUMEZAEFE M R UPLC-MS 27 Bk 4041k s HPLC 91 52 A B4 B AN T B R A 08 AR, /R He B k3R
W BRYBRIE S BB R R A SN R 2 AL R R B R T RS R L R MER BRI, O E
MERZEPA G Zeta WAL, LER ARWICH B HAEZFRME TER WA EL(P0.05); KWK FHEAERFIRAMKTE
P B 4(P<0.05 3% P<O.01) , 1 2T AK/BE 4R 4 W A6 2 F /i AR B (B KRR 40 P b R 3 - BARIR RN IS B Rk U B 4R 4 o
AR B A R R % A Y B4R R A A 7 AT N AT AR LR R 4 (f>50) , 3 B IR 18 R B BURAE s UL AR BB AR 4R
T KRR AR E S — R E &4, B R YA E MR E, RIRB R BRI R R R, B — AR, &ie
WA RWEZAER B TERY, TSRS E T EAMLET RO ARNKREEWA R TARE WAL
BB R EH R,

(RER) MAFa EL R MRG0 FEAMAZER

(HESZS)IR283 (ERFRERD A (X EH S )doi:10.3969/}.issn.1674-070X.2026.07.009

Comparative study on pharmacological differences between aqueous and
ethanolic extracts of Huajuhong (Citri Grandis Exocarpium) and
preliminary investigation of material basis for efficacy—enhancement of

water decoction process

GUAN Xiaoxian, YU Xingtai, ZHANG Xinyu, WANG Haojie, HU Zheming, YAN Liwen, WANG Wenyi,
SUN Meng, LU Yang*

School of Chinese Medicine, Beijing University of Chinese Medicine, Beijing 102488, China

[Abstract] Objective To compare the pharmacological differences and chemical composition between aqueous and ethanolic

extracts of Huajuhong (Citri Grandis Exocarpium), and to preliminarily investigate the material basis for the efficacy—enhancement of
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the traditional water decoction process. Methods An ammonia—induced cough model and a tracheal phenol red excretion model
were established in mice. The mice were randomly divided into model control group, positive drug group, and low—, medium—, and
high—dose groups (200, 400, 800 mgkg) of the aqueous or ethanolic extracts, and the antitussive and expectorant activities were
evaluated. Chemical composition was analyzed by UPLC-MS, and the content of naringin was determined by HPLC. Using simulated
gastric fluid as the dissolution medium, the in vitro dissolution of the aqueous extract, the ethanolic extract, and a mixture of pectin
polysaccharide and the ethanolic extract was compared by the small-cup method. The microscopic morphology was observed by
dynamic light scattering, scanning electron microscopy, and fluorescence microscopy, while the particle size distribution and zeta
potential were measured with a laser particle size analyzer. Results The low—dose aqueous extract group showed significantly better
antitussive effects than the ethanolic extract group at the same dose (P<0.05). Both the low— and high-dose aqueous extract groups
exhibited significantly superior expectorant effects compared to the corresponding ethanolic extract groups (P<0.05 or P<0.01). The
chemical composition profiles of the aqueous and ethanolic extracts were similar, but the naringin content in the aqueous extract
was lower. In vitro dissolution results indicated that naringin was released rapidly from the ethanolic extract, whereas the dissolution
behavior of the ethanolic extract supplemented with pectin polysaccharide approached that of the aqueous extract (similarity factor
/>>50), with both showing slow and sustained release characteristics. Microscopic morphology and particle size analysis suggested
that the aqueous extract could form stable and uniform nanocomplexes, while the ethanolic extract exhibited poor stability. After
pectin modification, the particle characteristics of the ethanolic extract became similar to those of the aqueous extract, albeit with
slightly inferior uniformity. Conclusion The superior antitussive and expectorant efficacy of the aqueous extract of Huajuhong (Citri
Grandis Exocarpium) over the ethanolic extract may be attributed to the formation of self-assembled nanocomplexes between pectin
polysaccharide and naringin during the water decoction process, which alter the release rate of naringin and improve its dispersion
state.

(Keywords) Huajuhong (Citri Grandis Exocarpium); antitussive and expectorant; naringin; pectin; intermolecular interac-
tions
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Fig.2 HPGPC chromatogram of crude polysaccharides from Huajuhong (Citri Grandis Exocarpium)
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Fig.3 High—performance ion chromatogram of crude polysaccharides from Huajuhong (Citri Grandis Exocarpium)
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Fig.4 Dissolution curves of aqueous exiract, ethanolic
extract, and pectin polysaccharide—ethanolic extract mixture

from Huajuhong (Citri Grandis Exocarpium) (x+s, n=6)
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Fig.5 Microscopic observation (X 400) of different samples of Huajuhong (Citri Grandis

Exocarpium)
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Fig.6 SEM images of aqueous solutions of different samples of Huajuhong (Citri Grandis
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