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Extraction of Saarcodon Imbricatum Karst Protein and Research on Antioxidant Activity of

Hydrolyzed Protein Peptides
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Abstract: Saarcodon imbricatum Karst was used as raw material to extract protein by ultrasonic-assisted method. The
extracted Saarcodon imbricatum Karst protein was enzymolized to prepare protein peptide, and its antioxidant activity was
studied by measuring the scavenging rate of DPPH and hydroxyl free radical and reducing power. The optimal process
conditions to produce water Saarcodon imbricatum Karst protein were obtained through orthogonal experimental design.
solid-liquid ratio (W/V)1:30, ultrasonic temperature 5001, ultrasonic time 70 min, pH 11.0, ultrasonic power 100 W,
microwave power 100 W, the yield of Saarcodon imbricatum Karst protein was 15.22%. The protein peptide was obtained
by enzymolysis. Through the determination of reducing power, it can be determined that the hydrolyzed protein peptide of
Saarcodon imbricatum Karst has certain antioxidant activity. Compared with the scavenging ability of DPPH and hydroxyl
free radical (-OH), the scavenging ability of DPPH free radical was stronger, and the scavenging ability of -OH was stable.

Keywords: Saarcodon imbricatum Karst; protein extraction; ultrasonic microwave; hydrolyzed protein peptide; antioxidant activity

15§ PIEHERR DRI . S B R Hab . £E B ALY
ST SRR e oy, meany  DRERT, DETPRT RGNS, A, L

R BN TR . FTE A — BB,
R TRk, TR — R RIAEINR O, P Sﬂfgﬁ;géif?%iwrﬁif A
T, TEEL HA. P, ESHR, PO T?;i ;gzg;g;ﬁ;%m%ﬁ%fzwﬁﬂ%
FEHFONX, EAMEBEREAS R O BT s I PR S P R L AR
o S WP, AB AR T, T s
B, B B SSRGS, RRSES, RIS e e

T P, e RS WY i i, MR T RS LR, e EAE
WER R, HEAEARBEN TR, e e TP AT, S
208 7gkg™, FEFERIREREE | TS . B REIE TR, SRR ST R

o \ Crem TR TR, T HE R E RS B T B2k,
T At 2 B AT A T S MRS L PR LA SR T

. \ , ‘ TSR
BUE . BiEfr. B, MREE. A B R S R
T, B—FhEE RIFAF-ERTI ARSI i &7, 2 MRt ERHE

KA E AR IR — b, B R N A3 h e
MUK, AR S & AR, Habah, BATHEL

2.1 R SR
k. NS T, TEPIEH BN,

RS oM B R I BRI, BB D S A
OEAR, I BARRNRITEA LRI, ERNS SRR %
T, RARRmMERTEEER . B, RTER
BRI MR AT 9T . TRAHEARRA, Bk Z A

Al A5, IET RS, 2.2 BEFREL -1L1- AL (DP
PH) . #i/E3K C. FoKZEE . ABTS /i, I BRERER . $hR
RRZR IR . Rk . T SEALEL, KR | Bt 2 il (i
7 200000u/g ) BRSNS IvEE . SRELEE. B

53



MEERRE6E5H

ISSN: 2661-3735(Print); 2661-3743(Online)

ERE 40, fllR SN,
22 B HiFHE

FW177 REZGR AL, REET SRS AR A F];
XH-300B i - #8 A I A 22 B, AL b SRR L R
FRAE]; HC-3018R EidAVRECMIL, PR AR
PEABRAF]; RE-2000B FEER AN, HilgZRAENE .
SCIENTZ-12N BRI, TR Z AR A B TR A
A3 UV6100S BV E SN T, R ES A R
IR
2.3 KWK
231 BFRAZRANRRLIYE

SRFBETFIABET e 80 Hifs, #khtt 1 - 30
HIIR &%), 1mol/L NaOH i35 pH 4 10.0, 7E#8 7 oh
200W, fHEEIhFE 150W, {REEA S0°CHE T, HARTHA
1h, E0H SR 1mol/L HCLETS pH 2% 4.3, E0M55]
TOHE, REAKHE 3 KRR EINE T EELATRTE, 52
T HEEMAR,
232 B FRAFONRRERN L S

DR T-E & R ERR, BEkhiEt 1 30, BE
LA 200W, O Bh 2 150W , F2EURE 50°C ., HEE(A]
60min, pH10.0 AXLAELM:, Bl AR E AR ACE, %
22 (1 0 10gmL. 1 : 20gmL. 1 : 30gmL. 1 : 40g/mL.
1 : 50g/mL) . %= (100W, 150W, 200W, 250W,
300W) . HEAEIIER (100W, 150W. 200W., 230W, 280W ) .
FREGEFE (20°C, 30°C, 40°C. 50°C. 60°C ) AIHEELS ]
(40min, 50min, 60min, 70min, 80min) . pH (8., 9.
10, 11, 12) X TBEEOSENEM,
2.3.3 BRI

RIERAR R LIGLE R, DU | $RBQRE | FREA]
pH{E. AR Wikt N AR, DIEOSEAIER,
BRAREARI T2, IEASLR R R 1.

F 1 EXKBERKFIZITR

S
ﬁ ABHEL | BIREE | CIR | | EEAS) | F )
(gmL) | (°¢) | (min) (W) | % (W)
1 1:20 20 40 10 100 100
2 1:30 50 70 11 230 200
3 1:40 60 80 12 280 250

234G b swme

HY 0.5mL 35, H07K 0.5mL, A SmL L Hr=is

G-250 PR, S 2min, T 595nm ShIIRSERE(HE,

PLA I 2 E( BSA ) APRERTR - 1250 1) EE A S
Yo (c —CO)X V «

mx1x1000
A, XARBEFEARNSGE, RAUAREE T
(g/100g) ; c AMIRUHERZE RIS EIRE AR, BATY

100 (1)

54

B EETF (mg/mL) 5 ¢, AZENRY T E ERIKEE, B
NEFEEZT (mg/mL) 5 V ARAFERERKER, BAY
ZFF (mL) ; m AT AR E (g) -
235 B FHRR OB I LA

BT R R AR FER 1.5% IREE S, 7 0.1mol/L Y
NaOH {5 % pH 2% 9.0, ARINGHIEZE (8§ (4000u/g) , 7F
50°CHEfE T I TH A RS A% 2h IHE], #E7Ki4 KBS 10min, %
HIJF, 7E 5000r/min B0 15min, 551K KR .
2.3.6 KR 2 1O

I 8.0mL (125 IR, A 60mL ZZ1F#/K, 0.05mol/L
) NaOH 1§55 pH % 8.2, A 10mL HIEE%T, F 0.5mol/L
) NaOH 737 pH 24 9.2, 1Z574EER 0.5mol/L ) NaOH [
(AR Vo BORBERRIARIREE & A sk EE DL E2P,
ICTEEEERY 0.5mol/L 1 NaOH FUIARFA Voo

0.014

N x100% (2)

DH(%)=Cx(V =V o)x

N, C——E E PR IR S 5
V—igfE SR E AL BRI A AN (mL)
Vo2 FVMEEE EA LB RO (mL)
0.014—F =T 4 ;
N— R E A S E (g) .«

2.3.7 KRR G PR L BALTE M

(D DPPH H g M,

B A 36 19 BE 5278 7 ImL 5 1mL 0.1mmoL/L ]
DPPH /AR A V%, TERZE NROEHGE 30min, RJG1E
B S17nm LM EEE, DIZEA 3 CEABHMES IR .
DPPH H HEEMRFEITE AN :

DPPH [ i B 54(%) = |1 —% x 100%
(3)

Kb, A AXHRANIEE; A ARERARIEE; AN
2 AL,

@ HEmE (- OH) B ",

EY 0.5mL 9mmol/L fJ FeSO, 7 i 1 1.0mL 8.8mmol/L
H,0, 7ifiRA, %4 Fenton 21, A=5Y% - OH. HY 1.0mL
IR EERE SN Fenton & RARZH, EEHIA 9mmol/L
BRI ImL, V&%), 37°C/KI 1h, T 510nm &bl
EWIEE . DR CEIE, #AHE - OH B
A, —A

<OH 5ERRZE( %) =(1_ 2)xlOO (4)

0

K, A, ARARNIOLE; A, AFESARNBOLE;
A, A IO LR o

GIRERES ™,

R B RIRE L A7 S 2.5mL BiR 227 (0.2m,
pH 4 6.6) , FEIIA 1% $EULEH 2.5mL, 50°C/KA A I
20min, AIEZR, A 10% =S 2B 2.5mL, B



MEE5RRE6E5H

ISSN: 2661-3735(Print); 2661-3743(Online)

2.5mL [ i, FEDIA 2.5mL ZZ 1 7KRT 0.1% S0 25
0.5mL, 4 700nm ZEWIENOLEE, DIBTERIERTE AT .
2.3.8 it oM

% F Origin 8.5 B f4-/E[E, IBM SPSS Statistics 26.0 7t
FFIEAS SG4TSR Design Expert 13 FE- 32517 Wi i I
Gakinne

SHERAT

3.1 EEIRINERELWER
3.1.1 #R e B G R0 %h

BHE LRI, BEEERREE TS, R EE R
R R ETHERAE NN, BRI, FRmk S,
BT REL, HobE K T EE SR Ekhkttiy
o, FERIREE R, EREEEES, F1 0 30 hAE
e 11.58%, BEIE T Bl ik, 5T MIEEH 8
FFREGGE T, MR TR, EREAATEH, ke
Bhwth, S#E SR SR, BEEQNRIE
PR

14.0%
12.0%
10.0% [
8.0%
6.0%

2R (%)

4.0%
2.0%

0.0%

1:10 1:20 1:30 1:40 1:50
BB (g/mL)

LR T ASE =L ES P

3.1.2 BUR E AR GFRG YR
RINVEENEAQSEWE WMo E2 R, £
40°C ~60°CHITEREN, & SRS R T sehy
KEEUN, EEIRIEE S0°CH), FIKHEAIGH 11.13%. H
THREREN S, BT EE RS TAKS FRHEEE
FH, T EOROERYE, MmiEs T EOREE; =
IR S S E L R A, S EEHENEN
[ A RS BRARIER A, FAEATRER FI TR IOTA RS, (ERRER N P,

F&ﬁgxﬁ//ﬁ\\ﬂ

14.0%
12.0%
10.0%
8.0% r
6.0% |

& (%)

4.0% |
20%

0.0% : : : : :
20 30 40 50 60
REUEE (°C)
B 2 IREUER E X & B SRR

3.1.3 AR BB A 2R @ 17 R 09 m

A 3 o, BEEEARIT RGN, T & SR
T a5 X IHEBER, R EA 70min B, &EHEE
IRFNERARN 11.28%. (24 A T 0 8 AR 78 T i s
WEEEARA AN, T E CRoE RN, BOE
FHEN s SRR AR R T S SRR, ZRA
R LR P,

12.0%

11.5%

11.0%

10.5%

R (%)

10.0%

9.5%

9.0%

40 50 60 70 80
SERURIE] (min)
[ 3 RENE X & B XA

3.1.4 pH & B F £ 0 %h

pH X f5 - 2B HEE ORI sEmaan &l 4 o, & pH
FIHEIN, ST L R A IEA S, 76 pH 4 11.0 i
EAFRNERIATIR A 10.30%, X5 H T Sk B e
TRFENYIIEEE, NS RKRNESSFIEH; pH KT
11.0 J5, |, FTRERY pH o S E i
Lhty, EEOFAMEUKAE, MinfEEaiiE, FEIKER
(CE.

12.0%

10.0% | ]’——I/I"-\I

8.0%

6.0%

FFR (%)

4.0%

20%

0.0%

8.0 9.0 10.0 11.0 12.0
pH

4pH MEBEE

3158 FE AR ZROMAFRGH 0

WA s TR, B A5 R A h R HY Ok S 1
DGR, EEE DR 230W i, EAERKFRK
14.63%, HTHEMAKEEERT ST, ME-ES RN
B, BERPISoTEshiiE, Puspiiraniugs, #FHEN
JRRESE T AR o B K. U A DR K, B s
FEBRAR, RIRERRAVEREITH) SPI 4 T-Z A Gi/KAHE
TER, TERGE D NEVE SRS, #him S EE QiEREN T~

B 1, M E e

gEA)

55



MEERRE6E5H

ISSN: 2661-3735(Print); 2661-3743(Online)

18.0%
16.0%
14.0%
12.0% r
10.0%
8.0% [
6.0%
4.0%
2.0%
0.0%

T3 (%)

100 150 200 230 280
HAEHFE (W)

5 BREIEXNEBFEENZI

3.1.6 Bk T F AT E QIR R Hh

TR DO - B R R S an & 6 Fros, & H
JRAS R BN R IR B e R FERRARE S, TERRZh
H250W I, EEEFAREERA 13.79%. (ERBERIERT,
B 95T P ISR 5 Lo S I (% S5 A ek BE A 25 7 AR
K. HFFHPRS, HEARNSESIAE, ARTEAR
MOTEH, EECMERN, (ARERIG IR, EAk
AR IR, B ACERI R R, BiKEREARE (ERTER
Wz LERy, 38 TS ARSI (R; S 8 SRR ™,

16.0%
14.0%
12.0%
10.0%
8.0%
6.0%
4.0%
2.0%

0.0% . . . . R
100 150 200 250 300
B (W)

& 6 i ThEXE B FJ RN

32 EXKIGER KRR

FERRFELGEROEM -, RAELZLERERET
& MRERNT 2, EXRLEEERE ST I 2.

LM FE ST AT AL, Rp > Re > Ry > Ry > R, > Ry,
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100W, Z5GIFSEE, Z0HaRA T, RUETHELNR
TR 15.22%, MEEEREUT 2445,

H/E (%)
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5 ARNEEL (gml)  BYEEE (¢)  CIE) (min) D pH E#EATHE (W) FRUETIZE (W) EEd
1 1 1 1 1 1 1 0.0929
2 1 1 2 1 2 3 0.1111
3 1 2 1 3 3 2 0.1199
4 1 2 3 3 1 3 0.1283
5 1 3 2 2 3 1 0.1297
6 1 3 3 2 2 2 0.0834
7 2 1 2 3 3 2 0.1242
8 2 1 3 3 2 1 0.1484
9 2 2 1 2 2 3 0.0349
10 2 2 2 2 1 1 0.1522
1 2 3 1 1 1 2 0.1401
12 2 3 3 1 3 3 0.117
13 3 1 1 2 3 3 0.1112
14 3 1 3 2 1 2 0.1161
15 3 2 2 1 2 2 0.1326
16 3 2 3 1 3 1 0.1376
17 3 3 1 3 2 1 0.1352
18 3 3 2 3 1 3 0.1482
K1 0.111 0.117 0.106 0.122 0.13 0.133
K2 0.119 0.118 0.133 0.105 0.108 0.119
K3 0.13 0.126 0.122 0.134 0.123 0.108
R 0.019 0.009 0.027 0.029 0.022 0.025
Ss 0.001 0 0.002 0.003 0.002 0.002

HeR D>C>F>E>A>B
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