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Abstract: In this study, the total flavonoids of Pueraria (PTF) and total flavonoids of Hovenia dulcis (HTF) were used as the raw
materials to prepare a compound solid beverage of Pueraria and Hovenia flavonoids, and formula optimization was also conducted. The effects
of PTF and HTF on the activation rates of alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH,) were examined by the
Valle-Hoch method, and the ratio of PTF and HTF compound product was determined. The formula of the compound solid drink was optimized
by the single factor experiments and star point design-response surface method, based on the indices evaluation, forming rate, angle of repose,
solubility and hygroscopicity. The ratio of sucrose/maltodextrin, ratio of excipients/raw materials, and concentration of ethanol had relatively
high impacts on the particle quality. The optimal formula was: PTF, 7.65%; HTF, 15.31%; sucrose, 45.92%; maltodextrin, 30.61%; aspartame,
0.50%; 65% ethanol, an appropriate amount. Wet granulation technology was used to prepare the compound solid drink rich in puerariae and
Hovenia dulcis Thunb flavonoids. The star point design-response surface methodology was reliable. The beverage product based on the
optimized formula had a high forming rate, flowability and solubility, with acceptable hygroscopicity for production and storage. The
preparation process is simple and suitable for large-scale production.
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Fig.2 Effects of excipients on comprehensive scoring
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Fig.3 Effect of excipient on comprehensive score
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G, IRENIEEZE, WA, 2Rk &, W)
BIREEAC, MELUEREN, MREZ, Kk, Bk
RS, IRBNTEARREE, HIE . Ha
B PRI, ORI IR ARG, P RE SRR LE i) 2%
i, Camil TEE IR, B ERER
WRREARIRT,  TITRSORLAS B ) S 7K B0, ANR T RITRL )
FaEtE. T CRIEIRIRE RS, R, eI
SE TR CEEHIREE Y 40%~80%.
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F 1 ARBKERDEREMRETIES
Table 1 Code values of each factor and actual physical quantities

A K-
-1.732 0 +1 +1.732
X, FEAB/ S A bk 0.50 1.03 1.75 247 3.00
X, #HA JRA B 1.00 1.63 2.50 337 4.00
X, TEERE 40.00 45.46 60.00 71.55 80.00
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2 RIGITHRNE
Table 2 Experimental Design Effect Value

55 X X X, AR % REAL ks RIEH%  dl d2 d3 d4 &% 0D
1 103 1.63 4546  70.05 24.67 20.62 8.95 046 055 087 027 0.49
2 247 163 4546  61.76 29.55 15.48 9.26 027 028 100 021 0.35
3 1.03 337 4546  62.66 26.92 30.18 748 029 042 062 056 045
4 247 337 4546 6435 25.32 44.79 8.98 033 051 025 026 0.32
5 103 163 7155 6217 26.56 4428 5.26 028 044 027  1.00 0.42
6 247 163 7155 7826 34.59 40.77 931 065 000 035 020 0.00
7 103 337 7155 8452 18.24 29.42 6.87 079 090 064 068 0.75
8 247 3371 7155 61.84 24.85 23.17 8.92 027 054 080 028 0.42
9 050 250  60.00  87.39 16.52 21.52 6.49 086 100 085 076 0.86
10 300 250 6000 8525 24.16 48.96 9.17 081 058 015 023 035
11 175 100  60.00  82.98 26.24 24.13 6.98 076 046 078  0.66 0.65
12 175 400 60.00  91.19 18.65 24.6 6.06 095 088 077 084 0.86
13 175 250 4000  93.46 3247 40.32 1031 1.00 012 037 0.0 0.00
14 175 250 80.00 503 21.39 54.67 8.91 000 073 000 028 0.00
1520 175 250 6000  85.18 19.36 2231 6.80 081 084 083 070 0.79

=3 RSN TS EEXRBEZ 00
Table 3 Quadratic polynomial regression equation correlation coefficient significance test

Fma AT E t1E P 1
e -5.2081224 0.9689691 -5.3749103 0.0030027
X 0.4896413 0.2548021 1.9216531 0.1126895
X -0.4639379 02275661 -2.0386947 0.0970299
X 0.2095892 8.8045615 8.9662464 0.0002878
X2 -0.0989285 -0.8585076 -1.9660772 0.1064568
XX 0.0199161 0.1615888 0.5089848 0.6324214
XX -0.0064559 -1.0543984 -2.4805203 0.0558054
X’ -0.0019976 0.0348947 -0.0572477 0.9565652
XX 0.0088760 1.8171324 4.1213003 0.0091622
X2 -0.0018678 0.0001886 -9.9038964 0.0001790
TEHR R R IR L, 2 e OG0k i FE 5 0.0989285X12+0.0199161X1X2-0.0064559X1X3-0.0019976X22

BOR BT 22 SRS I L (X)) AR R HS H (X)) AT
CIERIE (X3 MENEERERER. DR RIR, iz
PR IEPE. IBYEEAE SRR, RAZEA VRS,
B ARERL T T2 MR A SR R, R
WE 5 KF, FRGAKPARIE S LR B & I,
R 1, SOV RUNAE LR 2, TR R AR LR
3,
223 @Ak
DA SPSS 17.0 AGHRAE, LALRETE X & R 3
BT IR ZWARE, WA TRRWR:
=-5.2081224+0.4896413X1-0.4639379X2+0.2095892X3-

+0.0088760X2X3-0.0018678X32
(r=0.9902, p<0.01). ARHE k2 W7 FERLA L
FE (o) FMEBREE (p) W, ZIRETTEEARR
MIEE, HMEERERER, AT &R
YR & T2 Ak
W= E PR — A e, B
IS IR Z WA A, KA Oringin 8.0 4ttt
AL SRS B AR BBV T AN SE = 2R 1,
Kl 6. WA EIARH, JEEREETE 60%~70%305 F A
AT HEHEC ELTE 1.0~2.0 £ 18] CRERE/Z2 20D .
R B 2.5~4.0 fi%.
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Fig.6 Response surface plots for various factors
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224 FZFARELT BIRGE LIS

e RHEC LG AR R SRR IR L
{8, BT Design-Expert 7.0 #4447, 15 H B4R
B AE R, FBREE AL A SR 7 (81, B

iptEuLh LEEA .

mfEiRC L CRERE/ZZZEMIRE) N 1.5 6%, HlikH
BN 3.0 1%, KRN 65%. KA, %%
ORI B, A5 R 4.

<4 FMECHRERLE
Table 4 Optimal prescription verification test

ke /A% AR EME TBEIRE /% PRIZ Y, RIE A /R BACHESs RITNME/ Y%
1.5 3.0 65 92.52 18.63 17.19 6.14
1.5 3.0 65 91.63 19.30 18.02 5.96
1.5 3.0 65 93.47 19.70 16.73 6.42
RSD/% 0.99 2.81 3.78 3.75
225 HEMA 3 i

WHL 20 AR REEREE, HFITE 25~50 % 2 |,
S, IR AT AR P AT =, HASIRI B
RIS TETRE 30 min BL Fo 23 AKA N 0.5 %00 5 EL T
0.5%FMIHETT . 0.5% %38 % BB BRI OR] 8 g
MY 50 mL FEan, B FURARET, BR. . IR
FEBEATVRAY, A REL 0~10 SRR, ik
FIEETE (U) 5RINEE 5 s, S8R, Hik
TR N fie S 35 R PR UK, HLAAS I 0.5% ki
Hr e I R, BRI, BE R 0.5% IR i 2
FHE R

&5 ORTNER
Table 5 Taste evaluation results

i NSl 1 BaF 4 /U
1 - 4.70
2 0.5% T 1 2.8 7.45
3 0.5%#F 4B 6.85
4 0.5% %K% 6.20

E: CORTARIETHARA. 10U RFBRHT 0,
ARk, 8<U<6 £ 1 REIF, ARk, 6<U<4 £ 71 R
—H, TR ERR; A<UL2RTFRRE, FRRE; 2<U<0 &
THARE R, HEVA TR,
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FORRELTE . JREhTE. FEATE. W PEDY AN R R AT T
W7, PR RIRCTT T 2R 2 r=thaArs. . i
PGB BIIER .

32 RPN EHBLERE . B AR ki
TRIG R TR, B BTN RS
R GE TR SARBL T SOEE 1.2 JREY, SRR S
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N 65%IM LREE R . WHAE S HER: BARST
M 7.65%, HMLTEER 1531%, R 45.92%, %
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