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Study on extraction of selenium-containing protein
from selenium-enriched green tea
YU Fang', WANG She-ying”, FANG Yong', WANG Fei-fei', XIE Wei', WANG Ru', HU Qiu-hui'"

(1. College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China;
2. Department of Garden and Horticulture, Wuhu Institute of Technology, Wuhu 241000, China)

Abstract: The extraction of Selenium (Se) -containing protein from Se-enriched green tea residue was optimized by several differ-
ent solutions and an orthogonal test. Moreover, the content of Se-containing protein and amino acid compositions were analyzed.
The results showed that the best extraction condition was extracting solution 0. 1 mol - L. ™' NaOH at material-solvent ratio 1:30 (g/
mL), and incubating for 16 h at 40 °C with continuous stirring. In addition, the content of total protein and Se-containing protein
in Se-enriched tea could be increased by application of Se-enriched biofertilizer. About 30. 3% of total selenium was incorporated
with alkali-soluble protein in Se-enriched green tea. Se-enriched biofertilizer did not significantly affect the content and component
of amino acids except methionine in green tea.

Key words: Se-enriched green tea; Se-containing protein; extraction technology; amino acid
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1 MB57RE
1.1 #

EARSR S I Xu 250 BT A5, SRR B AR VT IR BT B A A R ], A 1 AR
2000 m*, FHy53H 6 AS/NX, 2005 4F 4 25 H I EEGEAE P RAL (i 60 mg - LY, R 75
g hm™) F3IA/NXEM L, 5753 A/NXAERXTIRBTERE K, F2005 455 H 6 H /R AR
f, SRARASH Sy — it —2F ) TR s A, RSk 100 B, -20 CUREA .

1.2 FENSHERRF

JY98 — IR S I Al MM iRML (i 2 AW RWEFET) 3 Alphal — 2 R THEHL (Christ) ; Centri-
fuge 5804 R A RE L (Eppendorf) ; H 37 835 — 50 &R H sh A Hr; AFS —3100 I XGH i )51 2¢ '
T (AR AR AR ) . Sl AR AN A 3B Y S [E P b Ak
1.3 FHik
1.3.1 EWMFFERSEMAIER 5.00 ¢ S 40% OB (RHEFEEE N 1:12 (¢/mL)) &
P2 10 min, #hUE, FERUEMW, EE 3K, BRI,

1.3.2 EWMSFWMECARIEMNFERRRIZ FEEMSAAETSHMALEFIK, 0.1 mol -
L™ NaOH, 0.5 mol - L™' NaCl, 0.05 mol + L™" Tris-HCl (pH8.0) #10.2 mol - L™' PBS (pH8.0) #&H
W, SRIGHEATANMLARE (800 W, 180 s), FLARE/IHEFEELIUS B> (10 000 r - min ™', 20 min); B
B, FEIMAGIRE 2 50% WA E LTI SE A, 4 CHE 12 h, B0 (10000 r - min~', 20
min) , VIEVHIEBORIAES , BT 24 h, -40 C%ET, BMHEH, WEmsE,

1.3.3 EXRWiEIT EHRCAFREE L, $F2H ®1 EXHBERKF

Bpla] . BRI T = E =K L, (34) 13z Tablel Factors and levels of orthogonal design L, (3*)
RIS (F21), XIS, Wl K OB (g/ml) BT PEHCRIE/C

é I:‘Il: % E@ 1: g 5 ﬁ‘ *ﬁﬁﬁ % /ﬂ\: % ,f i flitEl's H:X T 42_: % { q:o Levels Material solution rate Extraction time Extraction temperature

1 1:20 16 20
1.3.4 MEME RHMEIIKERZE, &R 2 1:30 20 30
GB/T 5009. 5—2003 iy 7 v 5 26 1 i 1, B 3 1:40 24 40

ZE ML R B 25 mg, fE6 mol « L™ HCL, 110 °C F/Kf# 22 h, FH H 57 835 —50 & IEAR H sh4r A
FERIEMRAR , RHAEY R T2 615, I GB/TS5009. 93—2003 H ) J7 12 & filfi & 2
1.3.5 Sitoth B R SAS 8. 0 M55 100, 57 BB ERIR R « M58 ik,

2 HERE5HMm
2.1 EWEFFHEBRIUKNIRIERREE G RN
H1Z22 FIA1, 0.1 mol + L™" NaOH I & ®2 BEWMEKFWEORNBMNGLE
E;&;ﬁ%ﬁ}, BT8R A AN S R e , fifi &+ Table2 Selection of extraction solvents of extracting Se-
4 7.85 ng - g—l , A 100.6 g - kg_l , containing protein from Se-enriched green tea
AR e, e TR TR T
AR B O R T A5 R — B Gergely  Sm ok Deiomired waier 38.8 1.31
AEU R AT 7 R R 2 A g 0.1 mol - L~! NaOH 100.6 7.85
04 T A A TR SRR 0.5 mol - L~ NaCl 2.5 1.53
LLO.1 mol - L' NaOH WiRHUR, kgt 700 ™ 6.2 L6
bR, XIS 1 AT Ly (3Y) IEACIE 0.05 mol - L~!

24.8 4.34

BT, AER 3 AR, WMZE TR, Ry > Tris-HCI (pH 8.0)
Ry > Ryggnsn » EMRBUREE A e FE AR, HUOERHE L, EARE T, o e BT s AR L 1230
(g/mL) . $EHUETIE] 16 h, $EHGREE 40 C A AR,
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Table 3 The orthogonal experiment results of extraction of Se-containing protein from Se-enriched green tea

e FRIIE (g/mL) BTl BB/ Wi g - g
No. Material solution rate Extraction time Extraction temperature Selenium content
1 1:20 16 20 3.05
2 1:20 20 30 0.76
3 1:20 24 40 5.90
4 1:30 16 30 5.40
5 1:30 20 40 3.50
6 1:30 24 20 5.90
7 1:40 16 40 5.60
8 1:40 20 20 5.70
9 1:40 24 30 1.20
ky 9.71 14.05 14. 65
k, 14. 80 9.96 7.36
ks 12.50 13. 00 15. 00
R 5.09 4.09 7. 64

oy
H‘f
—

~

by kg kg ARG R KT S SR AR IR 3 55 (g - 7' ) o ki, ko, ks represents the average Se content of Se-
enriched green tea extract at each factor level.
2) RAEAEARRIKF T & W28 42 WOy 7 280 % i %k 2% (g - g7') o R value means the range of average Se content of Se-

enriched green tea extract at different level.

2.2 AYWEMEREEEARMBEEASENFIT
F () o2 WY it TR it A U IE AN AT DA S 4 s e il & i, i H RS E A& (P <
0.05, %4), XSRANTLIMAIBIRLE R AR PR -6l 8 (AR T 2, e RIS,
PR E T, W SR AR A RO 5 i R S T AR AT (P <0.05) , o il Sk A A Al
EAG R ESEARN 132 4% (F4), RO AT LS 246 5 & ek A il 8 ) & i
F4 EYPHEENERZEZEEARMESENZ I

Table 4 Effect of application of Se-enriched biofertilizer on the content of the protein and selenium in Se-enriched green tea

J5EL Material $EHY) Extract
Ffifm Samples BEAFEAR/g kg™ WS E/pg - g MR E S/ - kg ™! Wit/ g - g™
Total protein content Selenium content Crude Se-containing protein content Selenium content
EHZEAS Se-enriched green tea 345.23 £7. 15" 4.60+0.10" 624.87 £26.79 " 5.62+0.08"
TAMLEAS Regular green tea 330. 87 4. 15 0.12 £0.01 488.23 +15.76 0.11 £0.02

T FRGX R (L) AEL, P <0.05, " Compared with regular green tea P <0. 05.

FARKEI T2, S0 J5R 5. 00 g, HAEEN4.60 pg - ¢ ', MARIHE ARG T
Wi N 1.24 g, WISE NS 62 ng - g', EHEMSE DA 30. 3% WG S5HUAEE A R4 &, B
STV B R 2 A TR ST SR 45 2, 56. 0% ~61. 2% Wt 58 H R4S 4, Hrhmiates o 2
MEA M FEIRZ —, HEEAMN 19.0% ~26.4% , AHFI74E R 5 IEA — 3, AR 5658 1 $2 B
VT AR B O0AL, R R P O AR AR T, O B AR A A WL TR A DT R R4 i 2
il
2.3 AYHEMEMEXEERSENTEMN

WS Al BRSO R RS A 17 FhERER, MHARLFEAERSEEE, 5
MEBRRAE S g ik, BREERRSL, EEMSSHEA P ERR G E y S ESSHEAEARR S
i [T HRRIA SRR y =av, 15 0 =0.966, $EITT 1, RH BTN R, BREZARIL,
Jite FH A AR AE S AR R 25 0 3R [ A E SRR AL F & it (1=425.2, 15, =2.977) . & ERASHLEE A
P R R A B 35. 4% , DRERR & B A MK, X —45e S R Y i at e el A —k, R
B AEH2 S K AR & S R, SR — BRI /D . 3X AT g S5 A UG A 2 h i 2
REEERRA G, WAGE T F— 30, WAL, AP G A WS E A B, VA i
TR P it 2 R v i AR A R R R



%543 AT EANSESEE A BRI T ST - 143 -

x5 EMZFNLERFHEEBONEERSE

Table 5 Amino acids content of Se-enriched green tea protein g+ 100 g™
PR TSR WS HIE TR e
Amino acids Regular green tea  Se-enriched green tea Amino acids Regular green tea ~ Se-enriched green tea
B FLZ Total amino acids 7.31 7.04 FEH ik Methionine 0.91 0. 56
KITLAFR Aspartic acid 0. 69 0.77 LR Tsoleucine 0.33 0.39
J 48 Threonine 0.20 0.24 SEEMR Leucine 0.22 0.35
22 TR Serine 0.15 0.21 %2R Tyrosine 0.35 0.30
AHEMR Glutamic acid 0.57 0. 69 ZTN &2 Phenylalanine 0.72 0. 64
H& R’ Glycine 0.31 0.33 AR Lysine 0.33 0. 30
N4 Alanine 0.41 0.40 HE R Histidine 0.13 0.19
BEE R Cystine 0.33 0.27 K &R Arginine 0.21 0. 30
25 %RR Valine 0.87 0.72 I %2 Proline 0.71 0.57

3 &g

1) BEEAREUCE SR A il 2 A RCR W, il R B TR E s R, HAT 30. 3% RO -5 i
PEER RS A

2) W EsSREEEAL, A 0.1 mol - L™" NaOH E M EREUR , RHRFR AR 1:30 (g/mL), $#EHL
BHE 16 h, $EIBGREEE 40 C k& fLg A 2 (1 e FEFR AR 14

3) B ANERASRLAR B A B ORI 1 e S R T S SR AR A AR IO, P s AR
G 2 1 7 R AR A Y 1. 32 £

4) EMSAHEARBYhEDSH 17 MR, 5 ESAHE N EER S R, Est
ZH BRI o AR 35. 4% A1, X HA SRR & m IR AN K,
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