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Fig. 1 Effects of absorption wavelength on

Poria cocos grape wine transmittance
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Fig. 2 Effects of different concentrations of pectase(A),bentonite{B) , chitosan{C) and

PVPP(D) on transmittance of Poria cocos wine
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Table 1 Comparison of clarification effects of different clarifying agents
—_— Jik=s s | BN PR i RE LW RE=0E
Addition amount Clarifying time Transmittance Alcohol pH  Residual dextrose Pachymaran  Poria cocos triterpene
Clarifying agents
/(g L71) /d /% content/ % /(g L7 /(g L7 /(g L7
28 %1 CK 0 2 72. 4 13.72 3.52 52.1 6. 27 0. 44
S IEES Pectase 0.08 2 91.2 13.48 3.48 50. 5 4. 94 0.42
2+ Bentonite 2.0 2 92.8 13.49 3.49 46.3 6. 15 0.42
W Chitosan 0.5 2 91.3 13. 26 3. 46 48.3 5. 46 0.41
PVPP 0.2 2 88.9 12. 85 3.42 46. 6 4. 38 0.39
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Table 2 Design and results of Box-Behnken experiment
Jz2=3 X1 BAwE Xz RE X3 BBH Y B
No. Bentonite concentration/(g * L™1) Temperature/C Clarifying time/d Transmittance/ %
1 1 15 4 94. 6
2 3 15 4 96. 7
3 1 25 4 92. 6
4 3 25 4 95. 6
5 1 20 2 92.1
6 3 20 2 97.1
7 1 20 6 96. 7
8 3 20 6 94.2
9 2 15 2 98.1
10 2 25 2 95. 6
11 2 15 6 94. 3
12 2 25 6 97.2
13 2 20 4 96. 8
14 2 20 4 98.2
15 2 20 4 97.8
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%3 Box-Benhnken i%3& B 1348 77 £ 547
Table 3 Variance analysis of regression equation of Box-Behnken experiment
FEFRIR A HEE ¥y FfE P BEE
Source of variance Sum of square Degree of freedom Mean square F value P value Significance
R 46. 24 9 5.14 4.83 0. 049 BF
X1 7.22 1 7.22 6.79 0. 048 2%
X2 0.91 1 0.91 0. 86 0. 397 UNGES
X3 0.03 1 0. 03 0.03 0. 871 i
X1Xe 0. 20 1 0. 20 0.19 0. 681 UNGES
X1X3 14.06 1 14. 06 13.22 0.015 2%
X3 X3 7.29 1 7.29 6.85 0. 048 BE
X;2 14.77 1 14. 77 13. 89 0.014 BE
X52 1.94 1 1.94 1.82 0. 235 AEE
X32 1. 22 1 1. 22 1.15 0.333 NGE S
R’RE 5.32 5 1.06
el 4.28 3 1. 43 2.74 2.74 NGE S
iR 1.04 2 0. 52
BiRE 51.56 14
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Fig. 3 Response surface plots of effects of interaction among concentration of bentonite (X ), clarifying process

temperature { X;) and clarifying process time (X;) on clarification effects of Poria cocos wine
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Table 4 Change of Poria cocos wine indicators before and after cooling and heating treatment
AHr R RS - b G M wEEHE HE=TE
Processing Wine body Sedi Transmittance Alcohol pH  Residual dextrose Pachymaran Poria cocos triterpene
iment
method appearance /% content/ % /(g+ L™ /(g L1 /(g+ LD
PbTE Heat treatment HLAJEREH X 97.6 13.16 3.70 50. 16 5. 95 0. 40
¥ALHE Cold treatment R JEEEH X 98.0 13.23 3.51 52. 34 6.12 0. 42
=5 BEARPETUERNIEN
Table 5 Change of Poria cocos wine indicators during holding treatment
Wi RSN Vi By 2 HEE PehE WELEE RE=TE
Wine body Transmittance Alcohol pH  Residual dextrose Pachymaran  Poria cocos triterpene
Time Sedimentg
appearance /% content/ % /(gL /(g+ L7 /(g L7
14A 1 month LA JEZEH X 98. 1 13.26 3.53 52. 96 6. 20 0. 41
2H 2 months LI JEZLEH X 98. 2 13.28 3.52 52. 76 6.22 0. 41
3/ H 3 months LI JEZEN X 97.6 13.28 3.53 51. 90 6.18 0. 41
4 H 4 months LI JEZLEN X 97.2 13.21 3.56 52. 69 6.22 0. 42
54H 5 months LI JEZEH X 97.6 13.16 3.56 52.16 6. 20 0. 41
6 6 months LI JEZLEN X 97.3 13.23 3.56 52. 41 6.17 0. 41

3 WitE4&R

W TE T L — R W IR Tk 8 5
HEME S — B T LA 4 R
WER I RZS AT N s SR B+ e R
1 PVPP 4 B iE R A BERCR HEAT T X L, T v
B AREE T B 1, SR Box-Behnken #5231 H:
A PEARZS W B I T LT T Ak R
HHHMTZENELIERE 2.80 g« LTV IRE
16.56 °C.3B7EaHA] 2. 79 d, &% T 240 B S 1H 1R
R AW B YR IA (97, 9040, 57) U, F LB
A B AN E AL BRI E, B B E R AR
EERLT,

SHEEBFEMNMELL, 2 L FHERREFNTK
A P T 7 SR B L 2P R R R B
TN T AR R A R4 8 L e
ERFEELZP0N, BREBEIRERK
50T SRS A RS L B T AR S TR G B
FETE O Mt 2+ VRS, 4k 22 25 & BoxBe-
hnken M )37 T B % 1§ L2347 1 R4k (R
BEMRE SRR, RABEEZN TERE
ES AR N R 3 AN ko R R 2
B BT A A R TPR
HRBERRPER T 2R REA TEE, ¢
] A SR BRI Al B R L B R AR 2 )
IR PR S



144 It B B Z2 9 ACF

41,1995,
é’;‘%iﬁk [9] WEIZH,DUANY Y,QIAN Y Q,et al. Screening of Gan-

[1T EBRES. 25259 5 400 e s o R [, o [ s oderma strains with high polysaccharides and ganoderic acid con-
2015,34(4):17-20.
(2] FhL, BRaEpe, B 2. T BT I b T i s methods[ ] ]. Bioprocess and Biosystems Engineering, 2014, 37
BRI ALY, BE , 2014,41(6):57-61. (7 1789-1797.

[37 SEREE, XT3, Jr ek, 7 V8 v 300 % S S0 A s [T, [107 FAZENDA M L, HARVEY L M, MCNEIL B, Effects of
£ RS 5T 20153621 15-20, dissolved oxygen on fungal morphology and process rheology dur-
[4] RIOS]J L. Chemical constituents and pharmacological prop-
erties of Poria cocos[]]. Planta Medica,2011,77(7),681-691.

[5] WANG L,LI T,ZHAOQO Y,et al. Contents of some metabo-
lites in the peel and flesh of the medicinal mushroom Wol fiporia
cocos (F. A, Wolf) Ryvarden et Hilb. (higher basidiomycetes)[J].
International Journal of Medicinal Mushrooms, 2012, 14 (1) 79-
83.

[6] XU Z Y, TANG W R,XIONG B, et al. Effect of revulsive

cultivation on the yield and quality of newly formed sclerotia in

tents and optimization of the fermentation medium by statistical

ing fed-batch processing of Ganoderma lucidum[]]. Journal of
Microbiology and Biotechnology,2010,20(4);844-851.

(117 EBBEEK, R AR, LR I0, 5. R [FI % I 54 5L v v
BRI, AR R#4R, 2015,50(4) : 121-127, 134,
[127] YANG F,LONG L,SUN X, et al. Optimization of medium
using response surface methodology for lipid production by
Scenedesmus sp. []]. Marine Drugs,2014(12),1245-1257,

[13] B35k BR4k2L, W . R AW G B E L & BT i
L L&A /i S &8I, 2014,40(5) . 87-92,

[14] &7, HBHF, TEM, 5. WREERIXT 4 F e
T BRI, P E R , 2016, 35(1) : 133-136,

(157 AR%%. A BRRIZT AT e B TE (R 98 05 Kofe e M L. Tmon Al Rt
2#,2016,44(6) : 366-369,

medical Wol fiporia cocos[]]. Journal of Natural Medicines, 2014,
68:576-585.

(7] B3N, U ORI, 55, RRREVRES R (0 2 5 S VT
#0J7. AP E R, 2015,34(7) . 4852,

(8] k=45 MW Tk F MM 65T, R EE T H AR

Clarification Process of Poria cocos Grape Wine

CUI Peiwu, CHEN Lin, LIAO Yan,LU Yaobang
(College of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208)

Abstract; Poria cocos grape wine was used as test material, single factor experiment design was
employed to screen the best clarifying agent among pectase, bentonite, chitosan and polyvinyl
polypyrrolidone for Poria cocos grape wine clarifying. Then, Box-Behnken response surface design was
used to optimize the clarifying process conditions with screened clarifying agent. The results showed
that bentonite was the best clarifying agent, and the optimized clarifying process conditions were
bentonite concentration 2. 80 g« L !, process temperature 16.56 “C, and process time 2.79 days.
Under conditions, the transmittance of Poria cocos grape wine could reach to (97.90+0.57) %, and
also no significant indicator change was found after cooling and heating treatment, holding treatment
experiments,respectively. These data concluded from Box-Behnken design experiments could provide
the necessary technical support for the clarifying process of fermented wine in industry level.

Keywords: Poria cocos wine;clarification process; Box-Behnken design;response surface analysis



