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Development and comprehensive evaluation of Lonicera caerulea
composite liquid beverage
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ABSTRACT: Objective To develop and comprehensively evaluate the composite liquid beverage (CLB) based on
the same source for Lonicera caerulea and other medicinal and edible materials. Methods Based on the binding
rate of cholate, Lonicera caerulea, Auricularia and Crataegus pinnatifida were selected as the main raw materials and
the ratio was optimized. Single-factor experiment, response surface experiment and more objective electronic tongue
experiment were used to determine the amount of additives in the formulation, and the changes of physical properties,

composition content and functional characteristics of CLB before and after sterilization were measured to evaluate
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the feasibility of pasteurization. Results The optimal ratio of extracts of Lonicera caerulea, Auricularia and

Crataegus pinnatifida was 20:8:5 (V:V:V). The supplemental amounts of excipients were: Erythrolitol 13.00%,

carboxymethyl cellulose (CMC) 0.40%, potassium sorbate 0.03%, soybean polysaccharide 0.50%. Before and after

CLB sterilization, the polymer dispersity index (PDI) was less than 1, the centrifugal stability coefficient was more

than 90%, and the chroma AE was less than 2, which showed good stability. The differences in soluble solids, pH,

turbidity, centrifugal stability coefficient, hydroxyl radical scavenging rate, and active ingredients before and after

CLB pasteurization were not significant, and it had good shear characteristics, indicating the feasibility of the

sterilization method. Its viscosity value approached that of milk (0.01 Paes), and it had a good drinking taste.

Conclusion This study provides a theoretical basis for expanding the development of Lonicera caerulea with poor

palatability and the application of plant-derived health beverage.

KEY WORDS: Lonicera caerulea; bile acid binding rate; composite liquid beverage; response surface analysis;

sensory evaluation
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Table 1 CLB sensory evaluation criteria
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(B04r) A, FEEZ R, WA RSIR(1~14 43)
FAFE AR, S ELARMT R, B RIRERIE(0 49)
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Table 2 Response surface analysis factors and horizontal design
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pH I Y pH IHEFR BRI [(25+1) °C) T I
H CLB WA pH,

BURRE BN K50 720 nm, I E A R
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HEFEBOR L I E R AR IR A S, WK 2 FoR, M40
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FRNG e A 3T I PR E R T I Ak . ARl 3 BT
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XTREAH (14.19%)FH L, 25 4 2.0 DITE R Br T f, Hop
CMC. R, ZREBEREN . K& ZHAE.OUITER D5
THET 33.91%. 28.99%. 42.34%. 38.29%, Fa & IR R
I MR BAE 2T, 52 AXTR4(17.19%) 4 L,
4 JEU I (20.07%) 5 = 2 1R 41(24.18%)33% W 41 1 5 0 DL TE
ST R, % BT RS IR 32 R R R Ak, TEAGE
KA T EE G REREINS, W CMC, K245 T
T 38.46%. 46.16%, FCRMXTHELF, HIL#EH CMC. X
O ERHENRRER
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AR R ER N2 A

80 |
=
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fE 40+

B 6 FlSURHZIRY) (a)F i e 2R R RCER B (0) B0 T ZUHER S . AR IR S & 4

Fig.1 Binding rates of sodium glycocholate and sodium taurocholate in the extract of 6 kinds of raw materials (a) and the
compound extract of indigo fruit (b)
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Fig.2 Binding rates of black fungus hawthorn complex (a) and black fungus hawthorn
complex-indigo fruit (b) with two bile salts
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BLTTTER %

S G R S LR IF A4 HIRE CMC. ARBERmE . 111
S A S A P
AN S KT LRI T A . LIRS TR SRR T P4
) SR S PR, BEE CMC B, 14PP AR Y
90.2 4¥, MLEF CMC RINEEH 0.3%. R EEH B I it f1 3%
] 3ff Kﬁfﬁ u(fzjgxf CLBbl U/Mfﬁhﬂ FM o RO 12%, BETES 714 WNE] 91.2 4%, ARERpEE S
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Fig.4 Effects of soybean polysaccharide addition (a) and CMC addition (b) on the stability of CLB
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Fig.5 Effects of CMC (a), erythritol (b), potassium sorbate (c) and soybean polysaccharide (d) addition on the sensory
evaluation score of CLB
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FREIAE N 0.01%H4 %) 0.03%0, EE T4 78.2 43
HF] 85.6 7%, MIIZLFREIURINI LN 0.03%HH, CLB 1/
TR AR, JRE ., HRE L RR A kLA, BB IS
SRR, BB, FERK . MILBL R
TR 0.05%0F 2 74 H B BL R 1 sk . K ZHH )
TR 0.5%BH B E PN A BUR R, k8 94.7 43, ATLLE
W, KT R VR I T CLB BB TEN 4 U A A T4
Tt ILEERE CMC RN 0.1%~0.5%, IR ZREEHE
B INEEA 9%~15%, IHALERETESINEL N 0.02%~0.04%,
KRR TRINE N 0.3%~0.7%HEAT 0 o7 T 5256
2.2 Mo ESEE RS HEIEFHERE S HE

FRAE B RSB I, BT N R SE S . 3 A 29
ANSEI 5 SRR AE R . LAARGERERE AN R (4) . CMC %5
H(B). AR INGE(C) . RGN (D) R AL,
Ph CLB MR P43 10T S5 i o7 A

#£3 MNESERIRITREEITS

Table 3 Response surface experimental design and

JH Design Expert 13.0 /3 #rSLB0 503, W 4. T E50
Bras iR Bos, B P<0.0l, BEAIH B % . %k Bl
P=0.1840>0.05, FHBIRIFLE o FIHBERIAY R=0.9560,
HE BB AF, BOE R Radj=0.9120, £ WA W5
91.20% 9 K vT LAGE FAP. B — k30 e — ki, 38 LI
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Y=+95.50+0.99174+0.62508+0.4333C+0.5167D+1.354B
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1.83C*1.66D° (5)
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Table 4 Analysis of variance table for regression model

sensory evaluation FERPE SERFF AHRE B F P i
= JESZ/—‘—»“; "~
5 4 B ¢ D REEIEY B 91.56 14 654 2172 <0.0001  **
1 0 1 -1 0 93.5
4 1180 1 11.80  39.19 <0.0001  **
2 1 1 0 0 95.3 =
3 0 5 - - 90.0 B 4.69 1 469 1557  0.0015
2 0 0 = 932 c 225 1 2.25 748 00161  *
5 _1 _1 0 0 91.7 D 3.20 1 3.20 10.64 0.0057 *x
6 0 0 -1 1 92.5 AB 729 1 729 2421  0.0002 @ **
7 1 0 -1 93.6 AC  0.0400 1 0.0400  0.1328 0.7210
8 0 0 1 1 92.1 AD  8.12 1 8.12 2697  0.0001  **
9 0 -1 -1 0 oLl BC 08100 1 08100 269  0.1233
10 1 0 0 1 92.2 BD  0.0625 1 0.0625 0.2076 0.6557
11 0 1 1 0 93.4 cD 324 1 324 1076 0.0055  **
12 -1 0 0 -1 89.2 A 2649 1 2649 8797 <0.0001  **
13 0 1 1 0 928 B 1048 1 1048 3479  <0.0001  **
14 0 0 0 0 9.6 2180 1 2180 7240 <0.0001  **
2 *k
s ) ’ o ) 919 D' 17.84 1 17.84 5924  <0.0001
2% 422 14 0.3011
16 0 0 0 0 95.4 -
K 3.66 10 0.3656  2.61  0.1840
17 -1 0 0 1 93.5 —
4% 05600 4 0.1400
18 0 1 0 -1 922 :
BB 9578 28
19 1 0 -1 0 92.6
s **P<0. y, 2. *p<(. ‘\%o
20 0 1 0 1 915 T #4P<0.01 Wt 355 *P<0.05 4% B
o1 ) 7 0 o 90.8 AREEPEDE . CMC. LR . REZH 4 NMAEE
> 0 : 0 : 92.9 VB = Hmm b T AN 6 B, FEBEE SRMERIN T B H
: 255 (25261
23 0 0 0 0 95.8 RS AREET o o
” . 5 . 5 923 AT, AR E W I IR BB
oy 7 0 . 0 9.8 13.253% . CMC 0.392% . INALERHH 0.031% . K& ZHE
26 -1 0 1 0 90.4 0.488%, BE TN M ECHUNAE A 95.850 M4 i [fi S 3 45
27 0 0 0 95.8 HBX LR SEGHTIRIE ., 5490 R R eE e
28 -1 0 1 92.7 13.00% . CMC 0.40% ., IIZ4ERE 0.03% . KIS LM 0.50%, /&
29 -1 1 0 0 90.8 B M 95.164, STMMEET, HE—500E T L8455
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Fig.6 Three-dimensional response surface of the interaction effect of various factors on sensory evaluation
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Fig.7 Evaluation radar image of CLB electronic tongue

2.4 BEREX CLB I
2.4.1 *t CLB %t %h

MR H HIR B9 CLB HpRiAE43 4 WL 8, CLB LR AR
WAk 913.9 nm, BA Y0 HCHETS $ (polymer
dispersity index, PDI)Jy 0.389, CLB ™[R H 5 /124
HiA2h 927.7 nm, PDI Jy 0.315, A #HIG PDI H/NT 1, 32
CLB £ [CA RG340 L8 5), IRRRRE ARG REM A,
HAT R Rk vERT 28 SR BRI AT BT R, (HE S
AE2E(P>0.05), %A% PDI (& 0.389 K 0315, 3
B CLB 7E4ad B R WG A RS K/ N A B 15, kL
TREESMER, Pz, REEe.

M2 5 AT, HRACBRIE LA B/, AT HE iR A PR
CLB &4 T EALVEM, S3CLB =B EA R T, 56
R RTARE S A L, BEROR TG RERR Y AE S 1.28, /T
2, EPRAR LA 5 STk — 5

ME CLB FEEARAGEMREERIEY . pH, 1l
R RS E R AL, VPR RTIS CLB AR g M ARk, 4o
6 . MEERITH, ERARE CLB E.OFE R
M 90.41% % 95.45%, 455 hRETRY RS =2FT
CLB H, FIHAEMHEN, CLB £ B RA WA HLS pH B
3.45+0.06 £ 3.41+0.01, 27 A BEP>0.05), CLB £
L IR T AN B S PV DB & i 15.37%+0.31%48
15.02%+0.08%, 2254 B3 (P>0.05), CLB £ E R AT b 7
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Fig.8 Particle size analysis of CLB before (a) and after (b) pasteurization

*5 BERFEX CLB &EHNE
Table 5 Effects of pasteurization on CLB chromaticity

5 L a b ¢ he AE
TR 23.54+0.14° 3.55£0.21° 2.28+0.15* 4.22+0.21° 32.76+2.76" -
AWJE 23.43£0.12° 3.49+0.16" 2.36+0.15° 4.23+0.16" 34.04+0.96* 1.28

TE: Al =S ) _EAp A R AR P 2 A7 A S 25 1k 25 5+ (P<0.05), 3% 6 [l
%6 CLBRSRMERIJERGEMIPELITR

Table 6 Comparison table of basic physical properties of CLB liquid beverages before and after pasteurization

FE AT/ % pH (25 °C) HhE BORE R/ %
AT 15.37£0.31° 3.45+0.06° 0.145+0.003° 90.41£0.75"
RWIE 15.02+0.08° 3.41+0.01° 0.124+0.004° 95.45+1.35"

S I3 IS A 6 ) 0.145+0.003 PR 0.124+0.004, 2 (123.81+4.32) Rutin mg/100 mL, )5 CLB H &l & &
5135 (P<0.05), I3 BB ART TR AR i AR e Tk 5 i 47(112.85+8.19) Rutin mg/100 mLP*,

SRR B 243 #F CLB &4 8 Wk F R £ 6 %0
242 3 CLB ERARS> ST HH A5 FIFH EPR %7 CLB ¥ 5 A B B8R 4E

FWHT CLB bR Z Aol (73.242.64) mg/100 mL,  JEATAFZED), 550 9 B, MK 9 ml%, JeifHAg
AWJE CLB HETF R & #4(72.3+1.37) mg/100 mL. Xf L DU ER U, LU E I 1:2:2:1, BRSANFR G E BN
SyMT & B, CLB 7 = i # s 2% B (ultra-high temperature an=ay=14.9 G, Wi 1% 06 hg 2 1 ph Sl gk i 0371
instantaneous sterilization, UHT)/F /6 H & S B/ & T AILVEH, SR MEECR A MBS WP CLB A M 2 6]

F, HIHA B2 (P>0.05)R, FFTEETEZ R X T2 R AR O 43 B op i 0 s 2 R
KRBT CLB HP 2088 1:°8(6.03+0.94) Glucose g/100 mL, BV, HARRIETEARL, ST RBA A4 H TR
RHIfG CLB H 283 57(6.12+0.88) Glucose g/100 mLP, Jin CLB SECH R [ h KL 25w T HAtA: fh 2, AT
XFH AT A3, CLB 7B RAWE Z & M08 7, FW] CLB X[ HL A 3 — e MiE e, MEAISA
BB P>0.05) . RABEA] CLB H 2 M & &> TR
73 i % N F(I f L
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Fig.9 Spectra of unsterilized CLB (a) and sterilized CLB (b)
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