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Research on the Optimization of Activate Carbon Treatment Conditions of
Low-alcohol Luzhou—-flavor Liquor by Response Surface Methods

CHANG Li-rong', ZHANG Su-yi'?, ZHAO Jin-song® and LV Hui'
(1.Sichuan University of Science & Engineering, Zigong,Sichuan 643000; 2. Luzhou Laojiao Co.Ltd, Luzhou, Sichuan 646000, China)

Abstract: The treatment effects of the types, the use level, and the treatment time of active carbon on low-alcohol Luzhou-flavor liquor were in-
vestigated through sensory evaluation of the treated liquor samples. Single factor test indicated that 1# active carbon was the best. And the opti-
mum treatment conditions were summed up as follows through central composite design experiments and response surface method: the use level
of 1# active carbon was 0.388 %o, and treatment time was 52 h. Under the above conditions, the liquor had the best treatment effects.
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Fz1 AEEMHERAELESHANBEEGIEEERSSE (g/L)
i 38 %vol {5 W 0.1 %o PR A 0.4 %o WER R 0.7 % WK 1.0 %o
A PERACEERT 18 ot 3t 1# ot 3t 1# 2t 3t 1# 2t 3t
ZWzls  0.795 0.667 0.683 0.653 0.659 0.674 0.646 0.650 0.667 0.640 0.645 0.660 0.635
THZEE  0.325 0.263 0.285 0.256 0.256 0.273 0.249  0.249 0.262 0.241  0.240 0.256 0.233
CRZlE  1.954 1.585 1.617 1.568 1.573 1.605 1.560 1.570 1.592 1.553 1.563 1.585 1.546
AMZEE  0.682 0.507 0.521 0.500 0.500 0.515 0.495  0.498 0.509 0.490  0.490 0.502 0.486
2% 0. 483 0.473 0.481 0.465 0.469 0.475 0.460  0.465 0.472 0.458  0.462 0.469 0.455
T 0. 239 0.235 0.236 0.227 0.231 0.233 2.223  0.227 0.229 2.220 0.223 0.225 0.218
ci 0. 630 0.605 0.624 0.597 0.604 0.619 0.589 0.604 0.614 0.585 0.602 0.610 0.582
JE: A _BIEAE A FE 24 h,
Fz2 AEEREGEZSREEEGIEERENSSE (g/L)

Tt 38 %vol ¥ TR AL TE] 24 h TR AL RN A] 48 h TR AL FERSE] 72 h
) PR AL PRI 1# ot 3t 14 ot 3t 14 ot 3t
R 7.1 0.795 0. 659 0.674  0.646 0. 634 0. 644 0. 625 0. 642 0. 658 0. 633
TR 2.0 0.325 0. 256 0.273  0.249 0. 249 0. 262 0. 236 0.253 0. 268 0. 240
OB 2.1 1.954 1.573 1. 605 1. 560 1.543 1.568 1.535 1.556 1.582 1. 547
HWE 2.0 0. 682 0. 500 0.515  0.495 0. 490 0. 503 0. 486 0. 493 0. 508 0. 488
7% 0.483 0. 469 0.475  0.460 0. 462 0. 468 0. 452 0. 465 0. 470 0. 457
T 0.239 0. 231 0.233  2.223 0.223 0. 226 0.219 0.226 0. 228 0.221
o 0. 630 0. 604 0.619  0.589 0. 602 0. 615 0.584 0. 602 0. 617 0.586
E: A LEHREAEINH 0.4 %o
£ 3 FEIEMRBE LB BELSFRIRIGLE (g/L)
5 38 %vol i WEMEARHIH 0.1 % TR 0.4 %o TR 0.7 %o MR 1.0 %o
) PERAC R 1# ot 3t 14 ot 3t 14 ot 3t 14 ot 3t
P 0.99 0.97 0.98 0.96 0.96 0.96 0.95 0.95 0.96 0.94 0.95 0.97 0.93
Mo i 2.98 2.86 2.94 2.82 2.81 2.89 2.79 2.78 2.84 2.75 2.72  2.78  2.69
A URIA VY VEY GESUNESE NN VEE NAIEN N=c=N NESh=R NESh=R VB NESh=N vy B NESh=N
4 i VDR VDR YL W)L Hoe  THVEM TES Hre  dEse 6o Hre 856 18se
Fz 4 AEAIERESERBERIS RIREER (g/L)
i 38 %vol & TR AP E] 24 h TR AL PRI ] 48 h TEPER AL B ) 72 h
A e ST 1# ot 3t 14 ot 3t 14 ot 3t
PN 0.99 0. 96 0. 96 0.95 0.95 0. 95 0.94 0. 96 0.95 0.94
Mo i 2.98 2.81 2.89 2.79 2.74 2.80 2.72 2.79 2.83 2.75
PRI - e VN N N . . . e .
; 7% VAT NP A VAR NP NP N 55 NP NP 55
Zh
0.4 %o , 1.0 %0 3
1 2, (-4 C) ; 0.1 %o
4() 9’ b b
1 2 , ,2# o
,3 2# , s
3 1.
o ’ 1 ’
o 1# 2# 3#
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& BB+ - %6 MEANMAERKBRLEE
- -2 P EMERE (%) AbPERE (h) RS
S =3 1 1 1 91
m 94—
## 2 1 -1 92
3 -1 1 93
92 ~ 4 -1 -1 90
5 1. 414 0 90
i) 6 -1.414 0 90
: 7 0 1.414 92
T T ' 8 0 -1.414 91
0.0 0.5 1.0 9 0 0 94
PR %
PR H & (%) 10 0 0 94
AT e 11 0 0 95
=
pou - 2% 12 0 0 94
W] T 13 0 0 94
i o
[l
B £71 EEASHLER
92_ 0y N kY El 3 bie
TEFRIE VIR ¥J5 F{H  Pr>F W
i
90 1 A& 0.000 1 0.000 0.000 1.0000
- : i B absfH]  1.46 1 1.46 5.18 0.0569
0 30 60
PP s AB 4.00 1 4.00 14.23 0.0070 sk
AF 25.44 1 25.44 90.51 <0.0001 "ok
1 B 9.40 1 9.40 33.44 0.0070 ok
Model 36.80 5 7.36 26.18 0.0002 significant
o Residual  1.97 7 0.28
. , 1# LackofFit 1.17 3 0.39 1.95 0.2640 not significant
Pure Error 0.80 4 0.20
’ 0.1 %o Cor Total 38.77 12
0.7 %o, 24~72h, E: an” RAMDE.
2.2
o P<<0.05, ;  P<<0.01,
, 1# ,
’ 7 9AB\A2\B2 o
, ' , R>=0.9492,R,,;=0.913,
, Central Composite Design
, , 2 5 ’
13 , '
o s 1#
5, 6, 7o
%5 WMEEHHEESKE ’ 5 ;
K- AVEMEREE (%) BiEMERACELN (h) ’ ©
1. 414 0. 700 72
1 0.612 65
0 0. 400 48 &
-1 0. 188 31 :
-1.414 0. 100 24 EIK
(1
, Design Expert
6 , .
Y =94.2+0.43X,-X X,—1.91X >~ 1.16X 2
7 )

’

(R™=0.9492), Pr>F, 0.01, 2
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