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Abstract

In this study, tea seeds were used as experimental materials, and the comprehensive utilization
technology of green extraction and preparation of various components in tea seeds was discussed
by using the interaction method of ethanol, water solvent and salt and ultrasonic-assisted extrac-
tion. The extraction temperature, extraction time and ethanol concentration were selected as in-
dependent variables to carry out single factor experiments. Based on the single factor results, or-
thogonal experiments were conducted to optimize the ultrasonic-assisted extraction process of
effective components from tea seeds by response surface methodology. The results showed that
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the optimal extraction conditions were found to be extraction at 60°C for 50 min with 15% ethanol
and 0.2 mol/L sodium chloride solution as the extraction solvent, and a material to liquid ratio of
1:7 g/mL. Under the optimal conditions, the oil yield of tea seed powder was 20.567%, tea seed
polysaccharide, tea seed oil and starch could be effectively extracted.
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Figure 1. Test flow chart
B 1 {EREE
241, ERMRR
TEZERFAF R, 76 10 g F A (B 7K ZAE 10% LA R) I 70 mL 15% B 10 2% 5 347
Rifle LRI ) ¥ E B R R, U8, RIEEEAT S0, 4000 r/min B0 5 min. ¥ BB S SRS
RENRE RS, WM T 5 E520 . R QA RIMYTIE, M 100 mL Z&MKTH G, SRR E
10 min, HLPEE =K. FVRIR, Bek T ERIERUTIEE T 50 CHEARS, TIREIG A FFIER .
242 BEZRE
[i6] 5 7R U TR 200 W, $REUA [8] 40 min, BHELE 1:7 g/mL [11], #RFCHEEURE 40°C, 50°C, 60°C,
70°C R AR s e S P IhE 200 W, FEHGEEE 60°C, RHELL 1:7 g/mL, #RFTHEHUNSH 30, 40,
50, 60, 70 min HEAESREUN[A], DAFS S E S bR, EE =K.
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Figure 2. Effect of soaking time on starch yield
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Figure 3. Effect of soaking time on oil yield
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Figure 4. Effect of extraction temperature on oil yield
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Figure 5. Effect of extraction time on oil yield

B 5. $RENETIE)X 1S h R AR

28
26 |
24 |
2 |
20 |
18 |
16 |
14 |
12 |
10 |
8

HRZE (%)
oil Yield (%)

0.0mol/I 0.2mol/I 0.4mol/I 0.6mol/I 0.8mol/I 1.0mol/I
T

salt concentration/(mol/L)

Figure 6. Effect of salt concentration on oil yield
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Figure 7. Effect of different ethanol concentrations on oil yield
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Figure 8. Effect of different extraction temperatures on polysaccharide yield
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Figure 9. Effect of different salt concentrations on polysaccharide yield
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Figure 10. Effect of different salt concentrations on protein yield
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Figure 11. Effects of different extraction times on protein yield
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Figure 12. Effect of different extraction temperatures on saponin yield
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Table 1. Level coding values of response surface test factors
Fz 1. Wi A E Rk RS ER
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A RBURRE(C) B Z B (%) C R (mol/l) D $ZHX E] (min)
-1 50 0 0 30
0 60 10 0.2 40
1 70 20 0.4 50
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y =20.57+2.67A-0.58B +0.94C +1.39D - 0.37 AB + 2.75AC — 0.13AD

+2.325BC —2.05BD —0.75CD — 4.61A° —03.94B* —3.4C* — 2.025D°

[l 55 F2 R? il R®Ag {843 5124 0.87810.7359, Tt B 12 [m] U= J5 2 1T LA 3 i A 088 v 17 8 A Ak, [ 87.81% 71
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Table 2. Response surface test methods and results

2. WMEEREGERER

R A B C D Y 13:5(%)
1 0 0 1 -1 17.5
2 -1 0 1 0 8.5
3 0 -1 1 0 9
4 0 0 0 0 21.2
5 0 0 -1 -1 115
6 0 1 1 0 15.5
7 0 1 0 -1 13
8 -1 -1 0 0 10
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REF] A
Continued
9 1 1 0 0 14
10 1 -1 0 0 17
11 -1 0 0 1 135
12 0 0 0 0 19.5
13 0 -1 0 1 19.2
14 0 1 -1 0 13.2
15 0 0 -1 1 15
16 1 0 -1 0 10
17 1 0 0 1 18
18 -1 1 0 0 8.5
19 -1 0 -1 0 10.5
20 -1 0 0 -1 10
21 0 0 1 1 18
22 1 0 0 -1 15
23 1 0 1 0 19
24 0 1 0 1 12
25 0 -1 0 -1 12
26 0 0 0 0 21
27 0 -1 -1 0 16
Table 3. Response surface analysis of variance results
3. MNEHBEDHER
25 5 R IR ELEILS ¥y F {t Prob > F s
i 353.97 14 25.28 6.18 0.0016 ’
A 85.33 1 85.33 20.84 0.0006 ”
B 4.08 1 4.08 1.00 0.3377
C 10.64 1 10.64 2.60 0.1329
D 23.24 1 23.24 5.68 0.0346 *
AB 0.56 1 0.56 0.14 0.7174
AC 30.25 1 30.25 7.39 0.0187 *
AD 0.063 1 0.063 0.015 0.9037
BC 21.62 1 21.62 5.28 0.0403 *
BD 16.81 1 16.81 411 0.0656
CD 2.25 1 2.25 0.55 0.4728
DOI: 10.12677/br.2022.113040 349 R


https://doi.org/10.12677/br.2022.113040

REF &

Continued
A 113.47 1 113.47 27.71 0.0002 -
B? 82.69 1 82.69 20.19 0.0007 -
c? 61.65 1 61.65 15.06 0.0022 o
D? 21.87 1 21.87 5.34 0.0394 *
PP 49.13 12 4.09

KA T 47.41 10 4.74 5.49 0.1638 ENTE-

a2z 1.73 2 0.86

HARE 403.11 26

3.3.3. AETF3ZE/ER RN A E S HT

ARG [ VA 73 Bir 25 SR A e )02 b TR T, 75 3805 0 1) T (oo 2 T o P I, 50 A R 2R M 52 LA FH sl
P RAFAE IR . WA & IR R 2 (M 28 AR AN Pl 13~18 itz . Wi S F T £ 3 5 A G 10 WA 5 i R 2% 1)
AT PR MR, IR0 45 TR 3 . 28 BN IR R 55 1] DA 5 s 2R I R T . F ] 13
A 14 AT, SR R, U0 ERIR BRI EOELE « RV RIS VR (128 FLAE X T 2 1) s
HAREME; & 15 AE 18 nI A, PRI RIS 8] RS AP U 8] 2 B) F TE 5 35 22 HAR A . 1
16 FIE] 17 M5 m 2 AMIETY, SLRHPIE A BAEA, BRI RN, W# 2 A8 EAERA R .
R HHE 5 v 20 PRI 2 S T i K 12 7 P 4% IR R A R e e RN IR g SRBURLEE > #hikfE > 42K
BffE) = PR . MIEFRIURE 60°C . LBEWRIE N 15%. FALEAHE )y 0.2 mol/L FZELES[A] 50 min
LB EMAA, N 20.567%. TERTRAA B BAESRIC T 20 T T 3 IREF IR, 4558 20.15% 5 T
WM 20.567%f % /N T 5%, Ui B 45 R AT g T2 m07 .

3.4. FMFFHMQM 24

RACME . BRAT . WA S A SR RS, ARG ik SR U A 10 28 R D 4 T Sh
HETTIEBEAT R 7347, G5 R 4 FoR. 3 WHEAREIAT & B AR . Fril, AR SRIOCR roFF il 42
PRAFERA R IVEIN,  PrAs g i SIS R .

Figure 13. Interaction of extracted salt concentration and ethanol concentration on tea seed oil yield contour plot and re-
sponse surface plot
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Figure 14. Interaction of extraction temperature and salt concentration on tea seed oil yield contour plot and response sur-

face plot
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Figure 15. Contour plot and response surface plot of the interaction between extraction temperature and ethanol concentra-
tion on tea seed oil yield
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Figure 16. Interaction of extraction temperature and extraction time on tea seed oil yield contour plot and response surface
plot
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Figure 17. Interaction of extraction time and ethanol concentration on tea seed oil yield contour plot and response surface plot

17. $ZBUBE)FN B R B 3 2R AT IS R 2 ELAR A s £ B A Sz ]

c:C D:D

Figure 18. Interaction of extraction time and salt concentration on tea seed oil yield contour plot and response surface plot
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Table 4. Tea seed oil quality values
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