MK EEBHE Modern Food Science and Technology 2025, Vol.41, No.9

W2 EE 8 AR e IR SR AIAHI N ELIE IR AR A 1%

BFis ', WL, XEE', K, DB, KE@E
(L ARAFEHRFALTA SR, ) RAF 611137)
(2. BRARF B R F ok LA FRABRRE A T AN LT TS, W) RA 611137)

HWE: ARSEZEAHRRBRTRATFLANA, R, Zeob. 245 RE. 24, 8654, R —RKELA L2, (LR
R L ARE R, REIRNAIAR, KA ERKEAeve) [ B RISt F Se Bt A L HATRAL, B3 RAUKS | "L R, By
MR TR F Sk v ARG REBAT IR, REAY, BELSRERIRMERT H: BERMET09. REEXAmE 700,
Gk R R E 350, RAEMTIIEA: IR 3K, KERE 60 min, KEBRE 60 °C. it D E IR N Rtk
RV 2 min R Rraeok g, RS RBr bt 1, & T KK ZARn I £ 55 36.18%. 26.63%. 26.38%. AR HIF
e AR R R, AHE R, ER RAFAE RS,

KRR BF; ELh mAEEE; bk SRS RE

DOI: 10.13982/j.mfst.1673-9078.2025.9.0970

Development of Honey Composite Concentrated Pulp and Its Antitussive

and Expectorant Activity

ZHOU Xinyi*, DENG Hua', WEN Jiayu*, JING Lin', MA Xiaoju'", RAO Chaolong***

(1.School of Public Health, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)
(2.R&D Center for Efficiency, Safety and Application in Chinese Materia Medica with Medical and Edible Values, School
of Public Health, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

Abstract: In order to improve the development and utilization of honey and other medicine and food homologous resources, honey,
mulberry leaves, Polygonatum odoratum, dried tangerine peel, mulberry and lily were used as raw materials to develop a honey composite
concentrated pulp with the efficacy of relieving cough and resolving phlegm. Sensory evaluation taken as the dependent variable, the formula
and process were optimized by orthogonal test and response surface test. The antitussive and expectorant activity of the product were evaluated
by ammonia-induced cough test and phenol red excretion test in mice. The results showed that the optimal formulation of the honey composite
concentrated pulp was 7.0 g of honey, 7.0 g of concentrated pulp, and 3.5 g of concentrated flavored juice, and the optimal process was 3 times
of pumping filtration, 60 min of concentration time, and 60 “C of concentration temperature. The product can significantly prolong the cough
latency of mice, reduce the number of coughs in mice within 2 min, and improve the phenol red excretion ability of mice. The cough inhibition
rates of high, medium and low dose groups were respectively 36.18%, 26.63% and 26.38%. The honey composite concentrated pulp has unique
flavor, sweet taste, good antitussive and expectorant activity.
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Table 1 Factors and levels of orthogonal experiments

e %
Gl AMERElg BRERFEME/ML  CREGEARRT R E/mL
1 6.0 6.0 25
2 7.0 7.0 3.0
3 8.0 8.0 35

1415 WEEE AW R RIN T T Z RN 9
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KRS . R THHRIE R 2K LR 2.

32 MR ERREEATE

Table 2 Level of response surface test design factors

X BE
AdhEREIA  BIRGHE/min CIRYEIREITC
-1 2 50 50
0 3 60 60
1 4 70 70
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Table 3 Sensory evaluation standard of honey complex concentrated pulp
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Fig.1 Effects of the application amount of three raw materials on honey complex concentrated pulp
i B RRFEAT AR MEZR £7 2%, P<0.05.
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Table 4 Results of orthogonal experiments
KBHS A¥%ERmElg BRBRXMeE/ML CREGEARRTHImE/ML AEiTH

1 1 1 1 77.10
2 1 2 2 89.30
3 1 3 3 83.80
4 2 1 2 86.15
5 2 2 3 91.25
6 2 3 1 85.10
7 3 1 3 79.95
8 3 2 1 85.90
9 3 3 2 86.90
k1 83.40 81.07 82.70
k2 87.50 88.82 87.45
k3 84.25 85.27 85.00
R 4.10 7.75 4.75

R"5 HESER
Table 5 Analysis of variance
B&i wEFif AGE HFE  FA Pl EZEik

A 28.0595 2 14047 73934 0.013 *

B 90.305 2 45.153 237.645 0.004 *x

Cc 33.855 2 16928 89.092 0.011 *
RE 0.380 2 .190

E: R TERMEE (P<0.05). v R e EE (P<0.01).
MR 4 5% 5 0JA1, WEERNINE. RTINS IRAE TARR VTR I 16 38 B2 5 R4 SR I B VT2 TR RS
Wil R ENHEFRICN: B>C>A, BRI 3 S ARG R IR ER G RN, XAl Re S R RS BREZ I
B G MR 4 1 K R/ ME B35 SR e K AR TN AoBCo, B TZH A ARAE IR AT R T
e, ek 5 IEASIRIAS /G ABC AT LLEL, IR IE A . 1502, RN 6.
ZIUE, ABCoHE KBTI N 90.95 45, KT IEX RIS/ il G ABCs, XN ABCa HAHR
AR IR T S, AR AR SR FUR R R TE SR, [RIN BRI AR, AR
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Table 6 Verification test
Was AMEReEly BIRGRNAmEML CRGAARRTHmEML REIFH
A,B,C, 7.0 7.0 3.0 90.95
A,B,C, 7.0 7.0 35 92.00
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TR, R TR IR BT, BRI HOE PRI 50, 60, 70 min SR I =
MK,
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95 95
a a
90 L
; i\b i 0 /’}
& & 4 b
=~ 85 ¢ x . \c
4 \\d % + 85|
| g 5 5 -
fn fn m 80 |-
®oste b d g
75 F %
70
1 1 1 1 1 J 1 1 1 1 1 J 7() 1 1 1 1 1 J
1 2 3 4 5 6 40 50 60 70 80 90 40 50 60 70 80 90
38 K 3/ mL W48 B 18] /mL WK %8 im FE /mL
(a) (b) (c)

2 MITZHRMEES ARERREEITIHIFN
Fig.2 Effect of processing conditions on sensory score of honey complex concentrated pulp

E: BAYARFEHEEAT IR Mg £Z# 2%, P<0.05.
24 BB AWERK T TN ERRER

DAFIE AL IRAERTE] . IRGEIRE 3 ANRZ AN AR R, BB PEE MmN, fkHE Box-Beckhen Design Ji
H, AR RERAIEEA EREAT =R =P AR, w30 R Ta R IR 7.

®7 WEERESRESTER
Table 7 Response surface test plan and results

KBS AdERISK BIREGEHE/MIn G CREBEIC  AFITFH

1 -1 -1 0 74.05
2 1 -1 0 75.00
3 -1 1 0 79.70
4 1 1 0 84.90
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5 -1 0 1 74.90
6 1 0 1 80.80
7 -1 0 1 80.40
8 1 0 1 78.45
9 0 -1 1 75.15
10 0 1 1 86.05
11 0 -1 1 81.70
12 0 1 1 82.90
13 0 0 0 89.90
14 0 0 0 91.30
15 0 0 0 90.50
16 0 0 0 91.30
17 0 0 0 90.40

FIF Design-Expert 10.0.3 0 e rh gt 4704, SRImNAE Y 5FE AL By C I ZKEETTHEA:
Y=90.68+1.26A+3.46B+0.82C+1.06AB-1.96AC-2.42BC-7.54A%4.73B%-4.50C?, W% v & TiHEAT 15 225307 % B2
PERGIG, 255 W3 8.

%8 BMENEEMRI RS EN
Table 8 Significance test and analysis of variance of the model

7 ERR P75 A AR ) H7r F1& P& D&M
ARA 621.19 9 69.02 134.63 <0.000 1 xx
A 12.75 1 12.75 24.87 0.001 6 *x
B 95.57 1 95.57 186.41 <0.0001 *x
C 5.36 1 5.36 10.46 0.0144 *
AB 452 1 452 8.81 0.020 9 *
AC 15.41 1 15.41 30.05 0.000 9 x
BC 23.52 1 2352 45.88 0.000 3 x
A? 239.38 1 239.38 466.93 <0.0001 x
B? 94.10 1 94.10 183.56 <0.0001 x
c? 85.36 1 85.36 166.50 <0.0001 x
KE 3.59 7 0.51
K IR 2.10 3 0.70 1.88 0.2736
Wi £ 1.49 4 0.37
pSi:ES 624.78 16

E: R TERMEE (P<0.05). R mHaREE (P<0.01).

H3% 8 AIAl, MANAUEE /T P {H<0.000 1, REIBIAINGE . KT P=2.10>0.05, NAREKXR,
R?=0.994 3, R°A;=0.986 9, UiWIMAISLI AT, AR, AT T I8 8 vk F e T 20k i
T A a iR, By A% B, CPHiRi, AC. BC WiEERE, A, C. AB IR E, &HZni4
B ARG RIR B VR IREIRTN: B>ASC.

W 7 A T4 TR, PP R 8 R 2558 LA PR B PP 2RISR R 3 2 ) 3 T, AR el vk ORI
SRR EVRIL T BT SIRARR A LR 2, R I8 BRI R AR 1] %o e 2 52 5 R 4 i S B B D (1 5 i B
&, B EER 8 HEMIEER 1. NI H B AL AL 3.117 WK, R4 H] 63.888 min, IK4EIRIE
59.612 'C, FfETIGHRAE, WM IRERhIE RS 3 Ik, W4iifa) 60 min, R4EIRAE 60 °C, B AB,Co. TEIX
ZAF T 3 RERRL, FRIM PR E N 89.730 4, SIS FAHI .
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Fig.3 Response surface diagram of the influence of interaction of two factors on sensory score of honey complex concentrated pulp

25 BERGWRHERERGBFER
251 R

AR, FHVEAL. IR SRR . RGT R REAE K/ BRZ i 39] (P<<0.05 = P<<0.01),
WD /INRIZI L (P<<0.01), BZBEAMGIZE S350 46.48%. 36.18%. 26.63%. 26.38%. (EMZIEL. Wmdmiil =R
b, RS S SR A SRR E 2, R AT R A R SR R B A 2 1 1 DAk

R BEESRGERRT R ZIERAFm
Table 9 Effect of honey complex concentrated protoplasm on antitussive effect in mice ( x-s)

283 #F ek AR s 25 OR B (R I2 min) RAAT ) 1%
AR LA 10 15.505.42 39.8048.50
GREZ:] 10 37.7448.96** 21.3045.74** 46.48-14.41
SAEA 10 27.3548.09** 25.4045.40%* 36.18+13.57
ik 10 27.3144 67** 29.2043.65** 26.6349.16"
1&F) Z 40 10 22.2846.71* 29.3045.48** 26.38:413.77"

R T EHA M EFEE (P<0.05), AT HBAMILE L FMEFE (P<0.0L); “ATh aratit £ F M2
#* (P<0.01).
252 ALHE AR

FHECREIA, PRI iSRRI S ThA A R (et N 2L HRE (P<0.01), MyZLflRidas 257
BT (P<0.05). fEMyZLflRdeE b, EE RGNS, TREASHEHTEEZER, W&, |
BN B SR [ B BB AR T

F 10 H¥ES SREFR R NBRIER NS
Table 10 Effect of honey complex concentrated protoplasm on reducing phlegm in mice ( x-s)
287\ & BraHEsE/(ug/mL)

A28 10 2.6140.46
rak 10 3.8140.64**
HilEm 10 3.6740.76**
FHEH 10 3.4740.42%*
&AZ4 10 2.8820.27%
A ek T BRI £ FARRE (P<0.01); “ R ratkikis £ 5 R E (P<0.01).

3 g

ARG LA RIS NS, FETT (EESRARYO) RS b, HE— B IEAE “TEii. A%, HLhaE.
S BT BRECEEERL SCHLEIM 2 . WIS I s R SR A R K B TN, BRI 7.0 . K
A JRIRANIEE 7.0 mL IRAERVRRITZRINE 3.5 mL, Hrh R4 RS IR 7= SRR PR RO R, ATRE S IR
T FRB AR O BRI T Z 0, ShigxE 3 Uk, RGNS 1A] 60 min, IR4EIEZ 60 C, ik
8
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