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Preparation of porous purple clay ceramic balls and their application in
the aging of Fuyuxiangxing Baijiu
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Abstract: [Objective] To investigate the effect of porous purple clay ceramic materials on the aging quality of Fuyuxiangxing Baijiu,
thereby optimizing the aging process. [ Methods] Porous purple clay ceramic balls are prepared and characterized using field emission
scanning electron microscopy (FESEM) and a surface area estimation model. Then, a single-factor experiment is designed to quantitatively
analyze 23 main volatile flavor substances via gas chromatography. Combining physicochemical properties with sensory evaluation, the
effect of temperature, the addition amount of porous purple clay ceramic balls, and treatment time on the quality of the Baijiu is studied.
[Results] Porous purple clay ceramic balls possess an area 714 times that of ceramic jars of the same mass. The optimal aging process is:
aging temperature 50 ‘C, porous purple clay ceramic balls 0.10%, aging time 210 d. Under this process, the crude Fuyuxiang Baijiu
demonstrates a pH of 3.53, a conductivity of 11.2 pS/cm, a total acidity of 2.58 g/L, and a total esters concentration of 0.78 g/L. Nineteen
primary flavor substances are detected, showing a trend of "increased acidity and reduced esters", with a slight decrease in total alcohol
content. The average sensory score is 93.67, and the liquor quality is superior to that of crude Fuyuxiangxing Baijiu naturally stored for one
year. [ Conclusion] The aging process assisted by porous purple clay ceramic materials under controlled temperature can shorten the aging
time of crude Fuyuxiangxing Baijiu.
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Figure 3 OAV value changes of crude Fuyuxiangxing Baijiu under different aging temperatures
233 LR R A IR EE R IR R 0 A 7 A A 01 —
A BT A (11 4) S5 5077, 50 CHRRRIT BE 1545 5 ol )
7 4843 ,20 CIEREFR 43 AR Ny 14 45, B A543 Bl UL B2 71 v g 35
SURTHIG MR S5 AL B R A R R R4S Eg 30l
5 I LB SRR AR P AR S 50 °C I FE DRI 5 s _—
24 HILEADKA R SR RO S0 201 /
241 SEWFALYER I8 5 C(a) AT, £ AL B % Bk T A 57 .
Sl B8 7 25 ST pHL A — i B L T RE SR [H M R Bk AL 5030 40 50 6o
B R A AR 0 0 G Ao 25 0 R R rging PRI
Al = A i 2, ) AF 2 8 0 I 9 KL e rh0.10% B4 LR SR A L AT R ) Y

22 fLL W BR T ak A9 R 90 T R pH B /N 4.30. i1 1A 5(b)
TR, BN T 22 AL B % 3R 0 R L S R 0 s TR BN

Figure 4 Effect of aging temperatures on the sensory

scores of crude Fuyuxiangxing Baijiu



E Al 33 FUNDAMENTAL RESEARCH

B 2028 | 2026 £ 2 A | RS

4.557 X =94 T ler . 7%5’@
4.507 / ) P e
4.45f @ 9.01 B2 1o
o ¢ ?ﬂﬂ- 2y oy \/\
= 440 ERYI I = 1.0p
B2 = ° i g
4.35) T 8.4t §0.8F o—_
P . < 82l A o\o/ o
4.30r L é 8-0 é 0.61
0.00 0.05 0.10 0.15 0.20 ~0.00 005 0.10 0.15 020 0.00 0.05 0.10 0.15 0.20
EZNGE ik EZNCE ik EZNGE ik
Dosage of porous ceramics/% Dosage of porous ceramics/% Dosage of porous ceramics/%
(a) pH (b) 153 () R TGN o 1 R J2
H5 FARAZIAMERTTHALZRLABpH. L+ ERAFEBMA T REG TR

Figure 5 pH, conductivity, total acid, and total ester concentration changes of crude Fuyuxiangxing Baijiu with different

addition amounts of porous ceramics

Y RE T RE R [ o 22 7L B B BR AT il i 9 0k AT AR
e R AP AR S R AR IR ILIR A T 5 A i 1, BUE
W 2 BR P B ) VA L R T A TR 4 JE PR ES
P 5 () AT, BN T 22 FL0 B e BR A AR AR 7 28 0 AL T

R BT A A BT D R RS BT A
AR TR AL o M HRAE A AR 1 0.10% £ FL M

595

320

45

A6

243 JERE R O R 2 AL B R A SR Y A
Al A S EA TR EATAN (B 7)o SR IR, 24L& Bk
TR 3 T AR YRR R, RN 0.10%
HF BRI e o TR O 5 AR SR 2 0.15% 1 0.20% B
W4 T, AT REJE R O o 22 08 22 L B e b4 ek, T RS W
B35 BV % AL MR AL 8 I G 2% BT RS 4 ok, ]
VL VRN T 22 LB % K 00 09 4% 3 23359 Lo X B8 2309 4 7
53 i 22 AL B B ST R R T L MO AR . 4 L
TEEL 0.10% 11y 22 7L B 8 BR 1) S A VR i i

2.5 PBRER B iE 3 B E B A & R AR

2.5.1 FWEIAEPER R 8(a) A, pH B & Bk R I [E]
A AL e B JE TE, Hovh 4 B 210 d I pH g 3.51 I I pH %
Mo FH A 8(b) AT, BT 4 Bl AR R A () A5 52 A 9,
Tl g N O 2 FL % Bk R i A K S8 E R R T

1420
1145
870

130.33130.69]

(b) 100>>0AV>10
TR 3ILHERNE THAAA LB OAVILM T L

Figure 6 OAV value changes of crude Fuyuxiangxing Baijiu with different addition amounts of porous ceramic balls
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aging times

Fd2 @ 54.60 404.12413.76 427.18 424.04 419.77 403.28 416.13|

entration changes of crude Fuyuxiangxing Baijiu under different

1345 23.30

747 9.60 882 862 8.66 10.19

630 797 791 772 179 | 18.76

108.0
81.5 14.22
55.0

285

LR T HR

%%%ﬁﬁﬁgg ﬁﬁgﬁﬁﬁgg %%8535%%
(a) OAV>100 (b) 100>>0AV>10 (c) 10>0AV>1
B9 RE AR T AR AR R G OAV 1A #) T A

Figure 9 OAV value changes of Fuyuxiangxing Baijiu with different aging times
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Table 4 Comparison test results of the physicochemical
properties of wine samples naturally stored for

one year and by the optimal process

- ML/ BRI HE v BRI hE v
(pSeem ') JE/(g-L") FE/(g-L "

RETY 35340045 11.2040 2.58--0.003 0.78-+0.008
I SRBEBR 14F 3.91+0.032 101050 1.34--0.002 1.88+0.004

x5 REIZH5 BRI EHEREXKY R LGNSR

Table 5 Comparison test results of flavor substances in wine samples naturally stored for one year and by the optimal process

¥/ (mg- L")

DRy 15t

JHE VR /(mg- L")

LR

RETE 1SR PRER 145 RETE 1 AR BRI 14
H R 2T 63.40+5.83 73.70+3.27 || LR 2B 2 435.94+20.55 3654.32414.21
T 52.614+4.28 54.66+3.52 || LHR T HE 4.9440.52 2.37+0.03
R TR 52.3042.52 78.18+1.56 | MR MK 740.47+18.95 881.74+12.67
BETR 2T 18.63+0.43 13.51+0.98 || 2£FR L 3.0740.23 2.42+0.04
TR 41k 4.71£0.65 5324018 |2 776.92417.24 824.78£8.61
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E P 9.47+0.28 19.5840.63 | iECV [ 68.343.45 78.96%1.11
2,3-T ZfE 25.5840.43 20.5740.31
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Table 6 Test results of metal ions in the wine samples by

the optimal process

GmotE  EARRE R/ (mg L)

BRI/ (pg-L ")

Pb <0.5 3.80+0.230
Mn <2 ND
Cd <0.1 0.90+0.043
Hg <0.02 ND
As <0.5 ND
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