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Abstract ; Objection : In order to make full use of potato protein resources and reduce the waste of potato protein resources and
environmental pollution, the optimum extraction process of potato protein was optimized. Method : The optimum extraction
technology of potato protein was obtained by single factor experiment combined with response surface methodology, taking
particle size,extraction time,solid—liquid ratio as independent variables and potato protein content as response value.Results:
The optimum extraction technology of potato protein was 80 meshes in diameter,4 hours in extraction time and 1:25 g/mL in
solid-liquid ratio.At this time,the content of potato protein was 0.27 mg/g, which was closed to the predicted value 0.28 mg/g.
The relative error was 2.56% . In vitro antioxidant experiments showed that potato protein had a strong ability to scavenge
ABTS " - ,DPPH, - OH. When the concentration was 1 mg/mlL,the scavenging rate of potato protein to ABTS reached 92.54% .
Conclusion : This process was stable and reliable ,and could be used to optimize the extraction of potato protein content in actual
industrial production.It would provide a theoretical basis for further development and utilization of potato protein.
Key words: potato; soluble protein; Box — Behnken response surface method ; optimization of extraction process; antioxidant
activity in vitro
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FPAE , S P I E S B AOR TIER, AN 4.6%
TR O 19 Fha LR, IR i 5 0y 5
HEE AT Y o IS TR /INKE T4 B R R Sy
AR L S T R AR B AR R R R 3 28, H
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P A PR AR PR | TR R A 2R X e kA
H AR P 2 BRI M, 8 AT 8 PR R K A T M
P R LA 2RO BN TR TE B AR
et it LA K A 25 07 b B A 55 v e s e R A T

S E AR EWNREIFESA T 2, EENE
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FEVER B IR T R AT AR A 5~ 12 m® (R, o
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X BT ] SR 9 3 el B TR S AR, 3T
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AN ST T 8 B A T UE Ay o R v T 7 A 1 Y R
3575 G RN B IR VR 2 ) ] A, T EL X S 48 S A 1 AE oG
PR IT R BA S i, H RN B ETUESE S
PBEE RS A R SR EE AN L2 EAN
R Rk ad R AR FLRT R B A AR R R
TCEEAREN AT T8 S GO 25 RO 0 B4 58 A .
SCRRTART & B0 H A 42 B S B 1 0 5 A - TN R
PEUEE Eh R =AM PR IR Wy e O
Bk A BF ST A SRR 5 Fh R 44 SO Y
Jrigh SRR #h 2 v IR PR BOR 1S B 1 S SR
Gt LA B DAY R TR R e . (B X
JREUE B A Y AH G 2R 0P RO E AT 5 . BT
VL EAFSETS 5, AS 52 96 SR FH i) 137 TAT 355 X il 1R 6 2% o
WHRI 445 B 2 1 0 23 T Ak, I oy 4%
BEORLER RSN A AR TG P, LU S SR s T 5
HIRRAGH T 2577l LA BB dinoll 295 Hefith
1 #R5EmE
11 HEENE

LA B2 (Solanum tuberosum L.) W B H 4 &
PH T 22 E DXPY A B SR T 35 4B R =y L KH, PO, |
Na,HPO, NaHSO, . Z B (4r#rali)  [E 258 Hfh 2=
iIXFNA RN A ;2% s #s G250 ( Ultra Pure Grade,
No.C8816 ) Solarbio; 4 Il & H & H ( No.
B0052) Roche;1,1 - K3 -2 373 (DPPH) |
2,2-BREM(3 - ZHEAE I EME k-6 - T iR ) (2,2 -
azinobis) ( 3 — ethylbenzothia — zoline ) — 6 — sulfonate,
ABTS) 3 Sigma—Aldrich 2\ H] .

VFD1000 I B2y R TRl JbaT o = R 55 5
AU E8 A BR 2N ] s KDC—160HR # &5 38 R s ool R
KRELH AN A BR LS 7 s PHS-3C B % pH i+ i
TEREALAR) s TU=-1950 RIS AR AT UL 43566 EE i b
HOE AT A AR A BR BT A 7] FA2104N B 457K
o iR SRS R A E
1.2 WHIE
121 SDEAZEMHEARKRTZHE SHHRFEMK
AELS) P B T A SR R 1 ) O 1% BT e T S S,

150 02152043

T HK

PI%2 1 em® (A/hEe, BREX 0.50 g, R JH 1% NaHSO,
WA 4 10 min, B S4B e, B TR RENLY, 0
A 40 mL BEMRERSZ ik, W s = 5130 0, Jin Ak g £k
ZMREZEZE 50 mL, #'E 1 h, Fo/r R I 4 200 R
F1, 2505 :5000 r/min,4 C &> 5 min, 5P HC L IE W,
b w b i A 95% (NH,),S0,, 3 H 31 m A
(NH,),S0, i1 5] # i+, T K48 v % 58, B a1k,
B, 2500 (4000 r/min, 20 min) , 3 i B DLVE,
FABSBREL VS VR S R DL VE , WS MR AE 4 °C R, 3B 07,3 d
J& B 5 mL AT VR CE T P I R0, I AGE R M
HMR S W, WA H A ULTENT H, WO 2R B W,
4000 r/min B5.0> 20 min, B EiER, B %F T4 ,48 h 5
BB AR B R T, % AR o

1.2.2  PRINZRECE  EFIFRER 0.50 g BART i R8T,
BT 1% 1) NaHSO, ¥ €0, In A — 5 1 I i iR 5
SRR S ST 3R S A . A TR SOk, B2 A
PR A SR PR 2 AT ¢ BRI 1] R L R R A0
A1 1 356 2 T 48 20y by 3 | B RS (8] ORMUR LU Sy B IR
R, S A E A S g sgm, Hop
RLEE A3 SN FRZG L 1 595 (10 H) 3 50§ (50 H) .5
S (80 H) 7 =i (120 H) 9 S (200 H) , $2HL
B ] 43 ae 6 1.2 .3 4 5.6 h B Lb 53l e £5 1: 6,
1:10 1:14 1:18 1:22 1:26 g/ml, 4% K2 [F &K
iR Sy 80 H (5 “Z i) , $2 BT ] 1 h, BLK L
1:10 g/mlL,

1.2.3  many Ease  FE 5 R 3R S e 45 R 0 BR Al b,
FIFH Design—Expert 8.0.6 #3147 3 K FE 3 /KFik
BTt , DURLRE JRECETE] B Loy A AR i, LA S48
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Table 1  Factors and level value
of response surface methodology
SES
K AR B 4 Bt [A] C RHREL
C(H) (h) (g/ml)
-1 20 3 1:18
50 4 1:22
1 80 5 1:26

124 ZOHrs2ig ke M D4 EMHE A E &
B AR R AR RS 2 RRE 0.1007 g A= 1 iE H R
L, B2 100 mL, Bl 1 mg/mL BYHEW, 53 31 %
H¢ 0.2 .04.0.6.08.1.0.1.2.1.4 .1.6.1.8.2 mL &
F 10 mL ZFBEAHFER . 4 HIFE 0.5 mL 25 il 7 H
FEEBERE TEE P, INA 5 mL % SR EE G-250
WA, RS, ¥ E 5 min, T 595 nm R & HE %
B, LUHAR & B (mg) ARG AAPR x, LLIROGRE vy
WA BRZ AR UERTZR .y =0.290x-0.01 ,R* =0.998 ,
FES I E B 0.5 mL D44 SR B B Tl
LM S mL B S W AW, E 5 min, T
595 nm FEW G, 25 (48 0.5 mL Z2iB /K10
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PR MR . B EE D E 3 WK,
PrfER 2T R R 1 A e .

Fedh P B & i (mg/g) = (CxNxV,)/W,

. C BB R I AE (mg/mL) 3 N g #6 BaA%
BV, RBUR SR (mL) s W, SRR E (g) o
1.2.5 DhESEMEAIARIMTAELSI S eI I
SAF R ARAS 1 T B S TR oK, 43 5 ) AR B v
J£245 0.2.0.4 0.6 .,0.8 1.0 mg/mL 14 ThES B VR,
LAV Xt BRZH AT A S Mt A A TS S 58 o
1.2.5.1 DPPH HHIERGEHME 1,1-—FKFH-2
TEERE (DPPH) [ Fh 2L 35 5 BE 7 19 I 52 2 2% X k™
LRI MEAT S, IR MR AR . R R MR A 43 i)
FE 5 mL Bk E - 0.2 .0.4 0.6 0.8 1.0 mg/mL [
DA LS MCRAAH R BT B e BE iV, IR E T AR
38 T, I A 2 mL ¥ JE A 0.2 mmol/L (1Y) DPPH %
WHEST , wEYE I N 30 min, 7F 595 nm 7K A R 75
IR SGRE  FA R R 8 3 AT, BT 1Y
{8, HARPE T 205 DPPH [ H S5 BR %

DPPH 1 i1 3635 B 3 (%) = [ 1= (A, —A,) /A, ]
x 100

Hrp: A, eSS DPPH IR & W WGBS A,
MFE TS TEOK SRR A VR OG5 A, SRR S
DPPH &5 W& W 5'GHE o
1.2.5.2 ABTS' H H3EWERRAEME  2,2-BE - —
(3- -2 IT ek —6— TR ) — &£k (ABTS) H iy &t
T BRAE S I E 2 Wang 467 1 5 ik I FRIVEIE B
HHE ABTS 328 71 &5 09 Ud B, Ac il 4 ABTS TLAE R,
30 CK¥EHHEECIEE 10~30 min, BB IEAE 53 51
B2 mL AN[R] Rk FF (0.2 ,0.4 .0.6 0.8 .1.0 mg/mlL.)
SR AR R BT W 0 Ve R E T
i B ZE 2 BEAE Y, BRI 4 mL (1 ABTS TAEW,
TE 30 CORIEHRESG SN, 6 min, 595 nm {FZHC AN &
W GRS, B A e B 3 AT, Oy
8, ISR F =T HXT ABTS ™ [ I 3EATERR R .

ABTS® HHIEIERAF (%) = [1-(A, —=A,)/A)]
x 100

Hrp: A RS S ABTS IR SRR GE A, 2
PG5 IR A MR RO B Ay S R OK 5 ABTS
TRA WIS
1.2.53 -OH HHEIERAESME F2H i EEIHBR
file 7 BRI 2 2 2 G245 1 vk EA T IR 6 I R 1 1
o FIH % WA ME B TR AN [B] 5T & ok S (0.2.,0.4
0.6 .0.8 1.0 mg/mL) %) B 4% 25 85 [ 1% W A1 AH [6] 53 o
B Vo WA 2 mL, BT B I8 D, SRR
HIA 2 mL 9 mmol/L fJ FeSO, UK .2 mL 9 mmol/L
7K AZ PR R 2 mL 9 mmol/ L (18 BRI KW , 7853
RAYS), BT 37 C/KE XM 30 min, T 595 nm
PEARAE I E DG RE , e BE R B 3 AT 471056, B
SEIE, AR T R R B R RV R

cOH JEERF (% ) =[1-(A, —A,) /A ] x 100

Hirp: Ay 28 FeSO, U JH,0, UK /K15 R FlZE
TRKIR G GEE ;s A, 2 FeSO, ¥R \H,0, ¥ .
TKAZ TR FNRE TV WRTR B W IR G 3 5 A, O FeSO,
W FEVEIK K AZ R FIRE Sl S WROTR 5 MR R G 3
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A GRS
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Fig.1  Effect of different particle size
on potato protein content
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K, DS S RS I ) nT 2 2 (P < 0.05)
FEAG . X T RE 2 il T Bl A5 $2 B[R] 0 28 1<, o5 B8 28
R BT AP R BE 3 O, 2R O [R] 1A #) 4 h
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Fig2 Effect of different extraction time
on potato protein content
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Eﬁ 025k Table 2 Results of response surface experiments
. EA N
p F A B C D
o 020 T Sl (mg/g)
5 015k 1 80 3 1:22 0.1856
s <
éﬂ% 2 20 3 1:22 0.059
0.10 1 L 1 1 ] .
176 1.10  1:14  1:18  1:22  1:26 3 50 5 1:18 0.1258
L (g/mL) 4 80 4 1:18 0.1968
3 R DRI o T4 SR 2R 11 A B S > 20 5 1:22 0.0603
Fig3 Effect of different feed—liquid 6 50 4 1:22 0.2356
ratios on potato protein content 7 50 3 1:18 0.124
b g N 8 50 5 1:26 0.1998
22 MEEEACESREHEERRRIZ 0 % ; i Jpseni
221w ANECAE S BT AR SR Design 0 “ ) 1: - 0.2353
Expert 8.0.6 A4:1) ANOVA 43813 2 v (1% i 1 T [8] " 0 A 1: 6 (;0 X
PAZH, AEF[E TR . Y =0.24 +0.077A +0.012B + ' 07
0.020C +9.6 x 10’ AB +0.020AC +0.012BC—0.052A” 12 >0 4 1:22 0.2454
—0.053B* —0.035C> 13 50 3 1:26 0.1484
IR R SO T = A 1 ! 126 0.2664
SO 71 % 4% T REL B 1 ik 5 R 194 38R 55 R | 2R KL 530 4 1:22 0.2355
{10 T 57152 I3 Xof W 7 {1 55 000 £ 7 10 ) 0 A 1k 16 20 4 1:26 0.0624
17 50 4 1:22 0.2352

Hh R 3¢ 3 0T LAY H 5 e S A% SRR AR S e ) 5 55 I
¥ :A>C>B,RLRE > B Ltk > $EHaT R, 3R
3 BRI LIAS B, e s REL R® = 0.9947 A& 1E J5 e
FH R, =0.9880, B & AT , 2 BRI (E 5 Wi{E =
(A B e B A S M . A P {H <0.0001 , & BH b 7115
FEL TR AR S 25, e 4T P {H = 0.0542 >0.05, f~ i 2, 3
AH AR TR ) 40L& A B A A, TT A b sk 06 A5 78 Sfe T
IR ER S PR IE I S VI E S R, =1
PR 22 X T 4% ZEORL B B 2k 1) 5 ) IR AR YR Sy < R B
(A) > B (C) > #=EUHRl (B) , 577 R P 52 m
MG 28 S —3 . Horp — R Ik BE R L FREAT
X 5 B & O S E 2 m 3 il 32 (P <

0.01) 5 32 H.IGT v Rz B2 55 P MU 8] 52 H AT FH 0T 25 8% 2

LR R RS2 A R RS S ORHM LG A AR 6T B %
ORI A S BRI S B IR 35 (P < 0.01)  RHR L

A5 PRI [R] 52 HAE X B B SRR S i AR R
2 (P <0.05) 5~V J5 T ok B2 547 5 BRI EE 19
J7 BRI ] 5~ J7 %) B A% B S B R 2
M35 (P <0.01) ¢

222 WUNZRMBIZZEHAERRE W =N E 2 E AR
X B SRR 1 A RS2 DL IR 4 18 S 1K 6, 4
A I TR R GE N , 45 v £ P SR R, R I PR 3R 52

i=PA
52
i=VA
2

3 HEHIGL
Table 3  The result of variance analysis
J7 2R A H B ¥ F 1 Pia Tk
fEETY 0.086 9 9.598 x10~* 147.16 <0.0001 ek
A 0.048 1 0.048 735.29 <0.0001 e
B 1.109 x 10 3 1 1.109 x10 3 17.01 0.0044 .
C 3.097 x10~° 1 3.097 x 10~ 47.48 0.0002 * %
AB 3.686 x 10 7* 1 3.686 x107* 5.65 0.0049 e
AC 1.608 x 10 ~* 1 3.686 x 10~ 24.65 0.0016 * %
BC 6.15x10°° 1 6.150 x 10 7* 9.43 0.0180 *
A? 0.012 1 0.012 176.92 <0.0001 e
B? 0.012 1 0.012 177.93 <0.0001 e
(o8 5276 x10~° 1 5276 x10~° 80.90 <0.0001 %
B2 4.566 x 10 ~* 1 6.522 x107°
KA 3.765 x107* 1 1.255 x10~* 6.27 0.0542
g 8.010 x 107 7 2.003 x 107
pyil 0.087 3
R’ 0.9947 4
R, 0.9880 16

T« FR B (P <0.05) , #x Fonili % (P <0.01),
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Fig4 Contour and response surface diagram of interaction between particle size and extraction time

CRlH(g/mL)

ARiAR(H)

18
10 17 24 31 38 45 52 59 66 73 80

212 Ze 55

: X'.\9~6. /Y%
A8 7

g/th) 1 o

PSR BEFIRHA 52 ELAR P A6 25 v A A 3 1 14

Fig.5 Contour and response surface diagram of interaction between particle size and material-liquid ratio
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Fig.6 Contour and response surface diagram of interaction between extraction time and material—liquid ratio
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DPPH - {9 7E BB AnIE 7 s, L 7 w1, S 84
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120r
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Fig.7 Scavenging effect of potato protein on DPPH-
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Fig.9 Scavenging effect of potato protein on +OH
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