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Abstract: A time-saving, efficient and environmentally friendly method for the preparation of soluble dietary fiber (SDF)
from coffee peel with ultrasound-assisted low eutectic solvents (UAE-DESs) was established for the first time, and its
process parameters were optimized by single-factor test and response surface test to further explore a new green method
for the preparation of soluble dietary fiber from coffee peel. Eight choline chloride-based deep eutectic solvents were
prepared as extraction solvents by the heating method and compared with the conventional water extraction method. The
results showed that the deep eutectic solvent system with a 1 . 2 molar ratio of choline chloride to urea prepared the
highest yield of soluble dietary fiber from coffee peel at 10.10%+0.11%, which was significantly higher than that of the
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conventional water extraction method at 6.50%+0.22%. The effects of DES composition (molar ratio, water content,
liquid-to-solid ratio) and ultrasonic treatment (ultrasonic power, ultrasonic time) on the yield of soluble dietary fiber
from coffee peel were investigated by single-factor experiments. The response surface methodology (RSM) combined
with Box-Behnken design (BBD) was used to optimize the soluble dietary fiber yield and investigate the effects of deep
eutectic solvent water content, liquid-solid ratio, ultrasonic power and ultrasonic time on the yield of soluble dietary
fiber. Based on the optimization results of RSM, the optimal preparation conditions were determined as follows: water
content of deep eutectic solvent 39.91%, liquid-solid ratio 32.37 mL/g, ultrasonic power 305.20 W, and ultrasonic time
33.80 min. Under this condition, the maximum soluble dietary fiber yield of coffee peel was 10.74%+0.14%, which was
close to the predicted soluble dietary fiber value of 10.80%. Therefore, as an efficient and non-polluting green solvent,
deep eutectic solvent can be used for the preparation of soluble dietary fiber from coffee peel. The results of this study
would provide new ideas and theoretical references for the preparation of soluble dietary fiber from coffee peel, and
have potential applications in the value-added utilization of coffee by-products, the production of new high value-added

products and the development of natural functional foods.
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Tab. 1 Preparation of different DESs
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Tab. 2 Factors and levels of response surface methodology
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Tab. 3 Experimental design and result of response
surface methodology

[K % Factor
TR PEHUE A

A’\
g2 DES &K

No. (X)) fi}%ﬁiﬁﬁzj (X3) . (Xo) - Y/%
DES water ratio/(mL-g ') Ultrasonic U_ltrasor‘nc
content/% power/W  time/min

1 40 20 300 20 8.72
2 40 30 200 20 8.83
3 40 20 200 30 8.39
4 40 20 300 40 9.03
5 50 30 400 30 8.42
6 50 30 300 40 8.64
7 40 30 300 30 10.64
8 40 30 400 40 9.98
9 30 30 400 30 8.19

10 30 30 300 40 8.96

11 30 30 200 30 7.84

12 50 30 300 20 8.81

13 40 40 200 30 9.51

14 30 30 300 20 7.32

15 40 40 400 30 9.33

16 40 30 200 40 9.14

17 50 30 200 30 8.28

18 40 20 400 30 9.05

19 30 40 300 30 8.73

20 40 30 400 20 8.62

21 30 20 300 30 7.33

22 40 30 300 30 10.80

23 40 30 300 30 10.63

24 40 40 300 40 10.25

25 50 20 300 30 8.93

26 50 40 300 30 8.33

27 40 40 300 20 8.80

MM R % (P<0.01 ); Z8HIN XXy X Xg\ XoXs,
XoXyo XsXy B 2% (P<0.01), Uil DES & /K&
FEE L . DES & 7K & AR D% L Y] L Fn
P W BRI SR R R ) S L A
6] 2 (8] 52 HAEFHXT SDF £33 (1 s dsinm ; Hiax
M2 AR 4 TS 1 PAEFN F (6]
HI, & HFX) SDF £330 K/ Ny B B [R]> Y
[ FL>DES 5 /K s> 75 U8R
233 vap@R oA FETRIAIE 3D i
K, @it B DES $280 SDF MR Bk
FBARRAH I, 3D A o [ B S B T 4% R R X SDF
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Tab. 4 Significance test of regression model and analysis of variance
ERAW FHM BMIE  HF L g | ESRW CERMO BEE BF p
Source? of  Sum of Free Mean E value P value Sou.rcg of  Sum of Free Mean E value P value
variation squares degree square variation squares degree square
Model 21.1200 14 1.5100 125.42 <0.0001 || X5X, 0.2739 1 0.2739 22.77 0.0005
Xi 0.7757 1 0.7757 64.50 <0.0001 X3 13.6500 1 13.6500 1135.30 <0.0001
X, 1.0200 1 1.0200 84.54 <0.0001 X3 3.1600 1 3.1600 262.96 <0.0001
X3 0.2108 1 0.2108 17.53 0.0013 | X3 4.0500 1 4.0500 336.91 <0.0001
Xy 1.9900 1 1.9900 165.88 <0.0001 | X3 2.5000 1 2.5000 208.04  <0.0001
XXz 1.0100 1 1.0100 83.66 <0.0001 | Residual 0.1443 12 0.0120
Xi X3 0.0116 1 0.0116 0.97 0.3446 | Lack of fit 0.1270 10 0.0127 1.46 0.4728
Xi X4 0.8259 1 0.8259 68.67 <0.0001 | Pure error 0.0173 2 0.0087
Xo X5 0.1770 1 0.1770 14.72 0.0024 | Cor total 21.2600 26
XoXy 0.3276 1 0.3276 27.24 0.0002

RP=0.9932, Ry=0.9853, CV=1.23%, R, =0.9638
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