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Optimization of fresh Premna microphylla juice extraction process

YU Chao-Hang, ZHOU Nan-Qing, HU Qian-Min, HUANG Yan, LI Wen-Bin,
WU Sheng-Cai, YUAN Qing, LIN Chen-Wen-Yi, WANG Xiao-Mei, WANG Wen-Lun"

(School of Food Engineering, Moutai University, Renhuai 564507, China)

ABSTRACT: Objective To optimize the fresh juice extraction process of Premna microphylla and evaluate its
antioxidant and enzyme inhibitory activities. Methods Used fresh Premna microphylla leaves as raw material, the
extraction conditions were optimized through single-factor tests and response surface methodology. The free radical

scavenging ability and total antioxidant capacity of the obtained freshly squeezed juice were determined. An in vitro
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enzyme inhibition system was established using a-amylase and a-glucosidase to determine the inhibitory effects of
the juice on these enzymes. Results The optimal extraction conditions were blanching temperature 61 °C,
blanching time 56 s and leaf-to-water ratio 1:3 (m:V). Under these conditions, the content of total flavonoids, total
protein and pectin in the juice were (15.030+0.039) mg/g, (78.000+£0.032) mg/mL and (2.070+0.007) pmol/g,
respectively. The half maximal inhibitory concentration values for scavenging 1,1-diphenyl-2-picrylhydrazyl and
2,2’-biazo-bis-3-ethylbenzothiazolin-6-sulfonic acid radical scavenging were 270.70 mg/mL and 219.30 mg/mL,
respectively, while the total antioxidant capacity reached 0.572 mmol/g. The inhibition rates on a-amylase and
a-glucosidase activities were 4.09% and 5.01%, respectively. Conclusion The optimized process significantly

enhance the content of active compounds in Premna microphylla fresh juice, demonstrating excellent antioxidant

and hypoglycemic potential, providing a foundation for the development of Premna microphylla specialty foods and

its use as a food additive.
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Fig.l1 Effects of blanching temperature on total flavonoids, protein and total pectin content in freshly squeezed Premna microphylla juice
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Fig.2 Effects of blanching time on total flavonoids, protein and total pectin content in freshly squeezed Premna microphylla juice
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Fig.3 Effects of leaf-to-water ratio on total flavonoids, protein and total pectin concentration in freshly squeezed Premna microphylla juice
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Table 3 Results of response of surface experiment

SLIRE A EERIRE/C B BRI C: MK Y)Y WEREKE/(mg/g) Y EAEEE/ (mg/mL) 7 SRR /(pmol/g)
1 1 1 1 13.41 69.24 1.65
2 1.682 0 0 9.19 51.64 1.24
3 0 1.682 0 10.15 57.96 1.61
4 0 -1.682 0 9.82 52.56 1.46
5 0 0 0 17.24 91.64 2.69
6 0 0 1.682 13.55 71.72 1.98
7 -1 1 1 14.54 75.12 1.92
8 0 0 —1.682 11.63 60.96 1.86
9 1 -1 1 9.95 51.88 1.27
10 -1.682 0 0 10.56 56.68 1.38
11 0 0 18.44 98.32 2.62
12 -1 1 -1 12.11 61.36 1.31
13 -1 -1 1 7.87 42.60 1.35
14 0 0 0 18.72 99.16 2.81
15 1 1 -1 7.66 40.92 1.22
16 0 0 0 18.42 97.12 2.67
17 0 0 0 18.48 96.84 2.69
18 -1 -1 -1 10.89 57.21 1.51
19 0 0 0 18.03 95.40 2.65
20 1 -1 -1 10.34 55.32 1.61
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Table 4 Analysis of variance results of the regression model for total flavonoids

P30 il A ¥y F P A
A 279.38 9 31.04 56.98 <0.0001 ok
2.96 1 2.96 5.43 0.0421 *
6.23 1 6.23 11.44 0.0070 o
4.69 1 4.69 8.60 0.0150 *
AB 6.32 1 6.32 11.6 0.0067 o
AC 443 1 443 8.12 0.0172 *
BC 16.79 1 16.79 30.82 0.0002 o
A 117.05 1 117.05 214.86 <0.0001 ok
B 113.88 1 113.88 209.03 <0.0001 Rk
c 51.48 1 51.48 94.50 <0.0001 Aok
B 2% 5.45 10 0.5448
i 4.05 5 0.8091 2.88 0.1349 NC
gz 1.40 5 0.2805
BEIE S5 i 284.83 19
R 0.9809
Ragi 0.9673
Rpred 0.8848

T RORER IR R, P<0.001; **FREFWEH, P<0.01; *F/REFLH, P<0.05 NC LREREHE, P=0.05, & 5~6 [,
x5 REARAERSESNER

Table 5 Analysis of variance results of the regression model for total protein

KU SE H ¥y F P M
LAY 7584.44 9 842.72 108.84 <0.0001 ok
55.00 1 55.00 7.10 0.0237 *
173.75 1 173.75 22.44 0.0008 ok
c 129.94 1 129.94 16.78 0.0022 o
AB 142.05 1 142.05 18.35 0.0016 o
AC 82.75 1 82.75 10.69 0.0084 o
BC 451.95 1 451.95 58.37 <0.0001 ok
A 3178.62 1 3178.62 410.52 <0.0001 ok
B? 3014.32 1 3014.32 389.30 <0.0001 ook
c 1602.53 1 1602.53 206.97 <0.0001 ok
¥ 2% 77.43 10 7.74
1) 41.76 5 8.35 1.17 0.4335 NC
a2 35.67 5 7.13
KEIE B 7 il 7661.87 19
R? 0.9899
Rag 0.9808
Rpred 0.9516
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Table 6 Analysis of variance results of the regression model for pectin

P37 5 1 g ¥y F P i E

TR 6.5100 9 0.7231 239.67 <0.0001 R
A 0.0242 1 0.0242 8.04 0.0177 *
B 0.0274 1 0.0274 9.10 0.0130 *
C 0.0403 1 0.0403 13.36 0.0044 ok
AB 0.0180 1 0.0180 5.98 0.0345 *
AC 0.0162 1 0.0162 5.37 0.0430 *
BC 0.2965 1 0.2965 98.26 <0.0001 ok
A? 3.5500 1 3.5500 1175.54 <0.0001 Rl
B 2.5000 1 2.5000 828.77 <0.0001 ok
c 1.1300 1 1.1300 375.62 <0.0001 ok

FR 2 0.0302 10 0.0030

1) 0.0089 5 0.0018 0.4176 0.8201 NC

a2 0.0213 5 0.0043
1 1E B J7 A 6.54 19

R? 0.9954

Raqi 0.9912

Rprea 0.9850
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Fig.4 Response surfaces and contour maps of flavonoid concentration under different conditions
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Fig.7 Antioxidant capacity of fresh juice from Premna microphylla
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