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Optimization of Chelation of Juncao Ganoderma lucidum Peptides with Selenium by Response Surface Methodology
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Abstract: The purpose of the present study was to optimize the preparation of Juncao Ganoderma lucidum peptide-
selenium chelate using response surface methodology. The independent variables were pH, the ratio of sodium selenite
solution to protein hydrolysate (¥V/V), reaction time, and temperature. The response was selenium content. A quadratic
polynomial regression model was established and its reliability was validated. The chelate was characterized by infrared (IR)
spectroscopy. The results showed that in decreasing order significance, pH, reaction temperature, the ratio of sodium selenite
solution to protein hydrolysate and reaction time affected the selenium content of chelates, and the optimal values of these
factors were 9, 75 C, 1:2 and 60 min, respectively. The selenium content of the obtained product was (2 985.89410.59) ng/g.
IR spectral analysis confirmed the chelation reaction between Juncao Ganoderma Ilucidum peptides and selenium ions
and the generation of a new chelate. This study can provide a new approach for the development and utilization of Juncao
Ganoderma lucidum.

Key words: Juncao Ganoderma lucidum peptide; chelation; response surface methodology; peptide-selenium chelate
DOI:10.7506/spkx1002-6630-201714029

A>T TS201.2 SCHRARERD: A SCESRS: 1002-6630 (2017) 14-0187-06
g1 30A%

ARASLAN, WRECLL, MR, 55, W R A LA B R R 2 2 K- S T Z0]. R, 2017, 38(14): 187-192
DOI:10.7506/spkx1002-6630-201714029.  http://www.spkx.net.cn

ZHAO Lina, CHEN Zihong, CHEN Hao, et al. Optimization of celation of Juncao Ganoderma Ilucidum peptides with
selenium by response surface methodology[J]. Food Science, 2017, 38(14): 187-192. (in Chinese with English abstract)
DOI:10.7506/spkx1002-6630-201714029.  http://www.spkx.net.cn

RZJE (Ganoderma) HHERE T LI HEF R ZREMEERSA GRS BN, HARNEL R
(Polyporaceae) Z X, 4t FitA7108 Fl™, & AIFAREREHMRAZESHRZ, HEZREHLHER
ks H#A: 2016-10-08
REWH: EREARBEESEFTERFESTE (31501432) 5 WEARHLTELEH (2014NZ2002-1) ;

“+ T AP ETTE (2014BAD15SBO1) 5 AR@AMR KR AR FEIH (xjq201608) ;
TR R HART @i 2 AEE  (2017N5003)
EHE WA BSLE (1984—) , %, BhEFFii, L, SAasmhemAEYHER. E-mail: zIn20002000@ 163.com
HEEER: XD (1969—) , 5, #d%, WL, W P E AR . E-mail: liubin618 @hotmail.com




188 2017, Vol.38, No.14

E6oill

= XTEHAR

RREF, EFRMER, S5 THRANER  FR R R
ZEMMAAEIAE,. FIE. Jrii. H R Bt
R e N TPy £ XY NN IR A DR e SN S = N
FRTEATT BRI — R, AR AR ) 75 SR
b, B X A W A P A R A AT A S A B £ T A
5ZEAT 7o NARGREN REIE AR A 2GR (1 DI RE
P, EAEAREIRIE . R, DB, AN,
L S 1 R AR Y T AT A AT HLAR L
G A 2 A W] R T N T RRECR AR (K e LA £k
Yy, HEHLT)REEER T A, ik, HAHRE
P P A AR 25 AR T A LRI A & 0 BAT ST R 1) K
eIl

HATE A ST % Ik S5Fe Zn, Ca%5H 45 25
FHRAH Y WRE SRR, DL R 2
N JE R % 2 IR-f B SRR FUEE A RGE . AT T A
R R KRR I R Z 2 IR S, e
R ZZ KBS T Z5% A, 8 1 5 R 2 2 k-l
BEEW), W5 RAE 2 KA 5 0 306 A A L 77
THRERFIE, N SR ZTT AR S fit 13 i) B

1 MWHEHEL

L1 MRS

B RZ VLVEH R LA B AR SR A R
NGB
HEEABNS37I19 G4 E (PED AMEARSE

FRAT, WHEEREN. oK 8. SN B R
o KA.
12 {5 E%

UV-160089 58 7h- 1] W23 R T RS ik X
HWHRAF: KDC-40(KH &0l BEROIHT A R
NEIFES AT J25IM EEEOHL 2 E Beckman
Anly EHOKRZHESE  BINKIRE LA R AR

FE20U K % pHIT  MERFEI-ER 2408y (L) FIR
Nl FD3AGETENL AL R SIS A PR A A
1.3

13.1  BEERZZIKMH &

TR R 22— Ry — K ORI L1500 — 1
pH 11.0—>60 ‘C/K¥51.5 h—6 |20 A ied i€ — B b5 i — 4l
JE—pH 2.5—~4 500 r/min 5.0 — JUIEA G T~ R ZHE
1 — e B 7 B2 $03% — P pH 10.0—~ 5 & 25 I iy il iR
(IS0 C. /Y6 000 Ul/g) —50 C/KIB1 h—fik
10 min’K#§ —~4 500 r/min#.0»10 min— FIHEH (FEH R
Z 2RO
132 WERZK-WE SR 6 &

W—ERmAZLZIRER (W3 KT, IA—

SE PR R LA 0.5 mol/L i SV Al R AN 5 0, 7S 4 ik
FrpHME AT B — 2 E 5, KILHCE T — R E K%
PEIR 700 e B — BT R], N 5 BT S A A, 7R
4500 r/min. 10 minff 56 FF T BEOECEIEW, MAS 544
FHI95% LW, #EVISELI2 h, 4500 r/min, 10 min
BOITTE, FTCK SRR PR, B E T
HEAR AT IR TR AR B A TE K B K, SR AT R T
G L K-SR R

133 o8 YA VS T

1331 AR QERERNE -2 8D & &%
(IRl 25 B R

ERELAr 916, 133, 1:2, 2:3, 5:6, HUEHE
RZ 22 mL, MIRESO C, pH 8.0, SN E]
120 min.

1332 S ) 26 P 2 & 1R 2

JN iR B4 30, 400 50, 60, 70. 80 C 41t
T, MR L AKEW2 mL, TGN £ Ik VA W A4
AL N1:2, pH 8.0, M [a]120 mins
1.3.3.3 NI )R 4 AR G 2 R TR s )

5 BB TE) 43 S B 10 20, 30, 60, 90, 120 min, HY
B R 22 K2 mL, AR ER AN AN 2 K AR AR E N
1:2, pH8.0, RFEE60 T,
1.3.3.4  pHAEXEE S Wl & = 1) 52

pHAE %> 5%HX4.0. 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, HX
B R 2 Z KB WR2 mL, U ERAAA £ KIS A AR EE
1:2, ONIRE6O ‘C, S [E60 min,

1.3.4 W R R

MR PR ARG 25 L, DU o bR, XpHAE.
SOREE ]S S B i B AR R B I 4 A DR 2R AT i o7 T AR
th, REEKFEIFHEL R EZ3 K.

1 mpiE AR E RS K

Table1l Factors and their levels used in response surface design
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Fig. 1  Effect of the ratio of sodium selenite to peptides on selenium content
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Fig.2  Effect of reaction temperature on selenium content

HP2AT R, TR B RONAT —E IR, SR
FITE60 CIPAN & Hbiere, FHARST | i AL & R AR,
BEEE R ke, B R, B T AR
SRS MR EIRE RN, SIS TIRRGES, &
BEARIE, BRSSO LE AR,

2.1.3 LI [ADK 2 A B

2000~

(pg/g)

1500

4T 1000
=

50%7 1 1 1 1 1 1 1 1 1 1 ]
0 20 30 40 50 60 70 80 90 100110120
S N B 8] /min

3 RBIR IR R R

Fig.3  Effect of reaction time on selenium content
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Table2 Experimental design and results for response surface analysis
wies AR sen (OB pgp ?ﬁf?
1 50 8 20 1:2 1071.47
2 80 7 40 1:2 1384.37
3 50 8 60 1:2 1986.13
4 65 9 40 2:3 2758.94
5 50 9 40 1:2 1474.44
6 50 8 40 1:3 1299.29
7 50 8 40 2:3 1747.44
8 65 9 40 1:3 182191
9 65 7 40 1:3 650.79
10 65 8 60 2:3 1959.27
11 65 8 20 2:3 1 664.01
12 80 9 40 1:2 2661.97
13 65 8 60 1:3 1958.85
14 65 8 20 1:3 1243.62
15 65 8 40 1:2 252851
16 50 7 40 1:2 972.30
17 80 8 60 1:2 2708.80
18 65 7 40 2:3 1412.51
19 80 8 40 2:3 2206.98
20 65 7 20 1:2 1565.79
21 65 8 40 1:2 2378.68
22 65 9 20 1:2 1 836.62
23 80 8 40 1:3 2009.18
24 80 8 20 1:2 2616.52
25 65 8 40 1:2 2665.81
26 65 8 40 1:2 2 478.46
27 65 9 60 1:2 2831.89
28 65 8 40 1:2 2387.74
29 65 7 60 1:2 1018.34
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Table3  Analysis of variance of quadratic response surface model
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BpHf  3.39%x10° 1 339%X10° 6297 <0.000 1
CRBiIFE] 5.07X10° 1 5.07X10° 9.4 0.008 4
DIERIL  6.37X10° 1 6.37X10° 11.83 0.004 0
AB 1.50X10° 1 1.50x10° 2.79 0.117 1
AC 1.69X 10° 1 1.69X 10° 3.14 0.098 3
AD 15 668.78 1 15 668.78 0.29 0.598 2
BC 5.95%10° 1 5.95%10° 11.04 0.005 0
BD 7683.4 1 7 683.4 0.14 0.711 4
cD 44093.7 1 44 093.7 0.82 0.3810
A 4.47X10° 1 447X10° 8.29 0.012 1
B 1.50X10° 1 1.50X10°  27.86 0.000 1
c 320X 10° 1 3.20%10° 5.94 0.028 7
D’ 1.25%X10° 1 1.25X10°  23.11 0.000 3
k7S 7.55%10° 14 53893.14
FIR 6.99X10° 10 6991527 5.05 0.066 2
iRz 5535127 4 13 837.82
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Fig.5  Response surface plot showing the effect of reaction time and
pH of selenium content
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