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Abstract

In order to study the extraction characteristics and optimal conditions of polyphenols from dayli-
ly, the single factor and response surface test design were carried out and the yield of polyphenols
was taken as the test index to discuss the effects of ultrasonic time (10 min, 20 min, 30 min),
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ethanol concentration (40%, 60%, 80%, 100%), material-to-liquid ratio (1:5, 1:10, 1:15) and ul-
trasonic temperature (30°C, 40°C, 50°C) on the yield of polyphenols from daylily. The results
showed that the material-to-liquid ratio, ultrasonic temperature, and ethanol concentration had
significant effects on the yield of polyphenols. The order of influence was: material-to-liquid ra-
tio > ultrasound temperature > ethanol concentration > ultrasound time; the interactions between
material-to-liquid ratio and temperature, time, ethanol concentration had an impact on the yield
of polyphenols; the optimal extraction conditions for polyphenols from daylily were 66% ethanol,
22 min of ultrasound, 43°C of ultrasound temperature, and the ratio of material to liquid was 1:12,
and the yield of polyphenols was 2.318%. The above research results can provide a useful refer-
ence for the research and practice of the extraction technology of daylily polyphenols.
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Table 1. Factors and levels of response surface test for polyphenol extraction
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Figure 1. Standard curve of gallic acid
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Table 2. The influence of different solvents on the yield of polyphenols
2. PRIFFIN ZEMSERIFNT

tasill
2R (%) alizk i L
1 1.415 1.848 2.294
2 1.409 1.858 2.264
FIME 1.412 + 0.004° 1.853 +0.007° 2.279 +0.02°
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Table 3. The influence of ethanol concentration on the yield of polyphenols

3?3, CEEREX SIS RN

LR E (%)
2R (%) 40 60 80 100
1 2.022 2237 2.313 2.294
2 1.970 2242 2324 2.248
FHME 1.996 + 0.03° 2.239 £ 0.004° 2.318 £ 0.008" 2271+ 0.03%
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Table 4. The effect of ultrasound time on the yield of polyphenols
e 4. BERE)X ZEMG AR
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ZIHIFHE(%) 10 20 30
1 1.941 2.262 1.881
2 2.069 2.336 1.991
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Table 5. The effect of the ratio of material to liquid on the yield of polyphenols
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BHE
Z 3R (%) 1:5 1:10 1:15
1 1.680 2.286 2.289
2 1.729 2316 2.294
SEYE 1.704 +0.03° 2.301 +0.02° 2.291 +0.004*
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Table 6. The effect of ultrasonic temperature on the yield of polyphenols
= 6. BAEIREN SEHSRAIFM

B HRE(C)
ZIHEE(%) 30 40 50
1 1.744 2.281 2.011
2 1.761 2.290 2.001
SFME 1.752 4 0.01° 2.285+0.007* 2.006 + 0.007°

6 o, MEFS RN 2 B SRR AT S5 (p < 0.05). S BE SRALE FE AU DT 7,
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Table 7. Response surface results of extraction conditions

7. BREE AW EmER

AbER A: ZFERFE/%  B: BE)/min C: WE/C D: kR t/g/ml ZW1FE%
1 60 20 40 10 2.235
2 60 10 30 10 1.611
3 60 20 40 10 2.241
4 80 10 40 10 1.966
5 60 20 50 15 2.157
6 60 10 50 10 1.872
7 60 30 40 15 2.033
8 80 20 40 5 1.692
9 40 20 50 10 1.811
10 60 20 50 5 1.601
11 80 20 50 10 2.004
12 60 30 40 5 1.601
13 80 30 40 10 1.951
14 60 30 30 10 1.574
15 60 20 40 10 2.237
16 60 10 40 5 1.433
17 60 20 30 5 1.312
18 40 10 40 10 1.693
19 40 30 40 10 1.681
20 40 20 40 15 1.969
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21 60 30 50 10 1.855
22 40 20 30 10 1.601
23 80 20 30 10 1.755
24 80 20 40 15 2.289
25 60 10 40 15 1.912
26 40 20 40 5 1.411
27 60 20 30 15 1.892
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+0.005BC—0.0118BD —0.006CD —0.16914> —0.2493B* —0.2664C> - 0.2342D°

RIGLER LW T 200, SR8, % 8 EoR, ZEIAMA P<0.0001, VBRI EE, Hfa
AR FE o P I P AR LG ) p < 0.0001, % 22 T B BUHCR B s i Al 35 i F B A B Ase T 2 % DR 35
XFFRAREZI RN AR L > A EE > ZE9RE > @S a. 2 I 4B, AC, AD, BC, BD,
CD [¥1 P KT 0.05, UEHASAS BN 2 W R MAN B3, MR Z M AR AR IR 47,
B’ C*If PE/INT 0.0001, X LA REMMEE, BRI R R =0.9795, UiHABRALE &,

REF R T FRRE ZMRRZEKRR, AT RS SR .

Table 8. Variance analysis of the results of the extracted conditional response surface

8. RENFZHMEEERSESH

T5 22 KR Rl H ¥ 75 F 1A P{H BEM
| 1.8527 14 0.1323 41.03 <0.0001 Hox
A-CTER 0.1853 1 0.1853 57.44 <0.0001 **
B-ji# A I [A] 0.0036 1 0.0036 1.12 0.3112
C-H IR B 0.2015 1 0.2015 62.48 <0.0001 o
D-EHE EL 0.8544 1 0.8544 264.93 <0.0001 o
AB 0.000002 1 0.000002 0.0007 0.9794
AC 0.00038 1 0.00038 0.1179 0.7373
AD 0.00038 1 0.00038 0.1179 0.7373
BC 0.0001 1 0.0001 0.031 0.8632
BD 0.000552 1 0.000552 0.1712 0.6863
CcD 0.000144 1 0.000144 0.0447 0.8362
A2 0.1526 1 0.1526 473 <0.0001 *
B 0.3313 1 0.3313 102.74 <0.0001 o
C 0.3784 1 0.3784 117.34 <0.0001 o
D? 0.2927 1 0.2927 90.75 <0.0001 o
B 7 0.0387 12 0.003225
S AIT 0.0387 10 0.003868 414.45 0.2004
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Figure 2. Contour plot and response surface plot of material-to-liquid ratio and ethanol concentration

2. MRS ZERREES L RN A
LR (%)

B: 7 75 B ] (min)

60 ‘ 80
A: Z@%{E(‘%)

Figure 3. Contour plot and response surface plot of ultrasound time and ethanol concentration
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Figure 4. Contour plot and response surface plot of ultrasonic temperature and ethanol concentration
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Figure 5. Contour plot and response surface plot of ultrasound time and ultrasound temperature
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Figure 6. Contour plot and response surface plot of ultrasonic time and material-to-liquid ratio
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Figure 7. Contour plot and response surface plot of material-to-liquid ratio and ultrasonic temperature
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