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WE ABMIALALHZLENDFECHERATORNLEARLEVRAMKEN FHOHEAERRFREZSF M I HERL, L=
AL B HRAGIEE AR REARLB RO A R REH T RARGRE, RARFRAERRAXESERS
(SP) 2t B #h oy AT IR R AL L, 5 R AN B F 5 SPLA BRI AZERZ TR EZ T AL G 4L i1 1 st b
T B FRAS TN IR A2 F A KA AR F Ok b R B R 0 AL AR B e X B SR AT AR B R AT
FORNMLAEADAKAOANFRMEHEER G LT ke AER  ZHAMAKEIE, % SPL A mE 0.94% A2 5 o 4]
15.19 min A= A8 % 75 & 500 W i, —ast 55 75 & s bk 0.278, 52 @4k 42 & 2.53 45, SEM % R & 2 F bbb 4a
SamBHmA NI R R ERERFE RN LA, KA ERALEWE SPL ALK LA A @ A AR

Mg MR AA T RKR DS Eebm TREGRG,

KEER MER;, K24 BEKE,; L4 LAY, RER; GAMKREH

XEHS

LA B2 (Solanum tuberosum L.) &= F/NZE
FEAS AN B K Z J5 B SR DU RAE Y, i AR = i B R
DA S i L DX B ) EL AR B RN K X, i Eh 4
Sl PR BT S Gl X R IR A Y TS S Ak
(1485 37 143 i 5 7 Wl P AN TR) it A A8 Ak B0 SOk
fRIE , N5 B2 R oK s SR AL R
8.34% , i I W % 1~V R 5.73% , MR Wi & e AX
H0.37% , FER SN 62.92% , TN T AETER
MR E N 9.69%>3, ThAk 4l v b T A 3
e i, W AR | IR R R R T
S (10 0 R i S A B R ) Al LA R
G177 IEAF IR AN ROK /NZE iR B R BbE | R A
KI KDy A R WA E R DA S R
Al ik s 1 BEUA T 17, SR, E AT S Ak E B
TR AR SR TE T A RS P A R A i T
2%, O HAAE Ry B IEORE, I TR A /N K
RO, D8 E k& IR, AEEREA
N DA E RN T2 . R T
JRA

ERTE 1, R FRER T (Gluten) , RV A 8 1, &2
BAFAET/AINAE R KA R R s i Fhh A4
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EWEEAMESEN  ZEEE O RIEE, 7
TR /N, 7E 30~75 ku, 1 5 F P R A
BN B AKAE IR BRIk 254, 3> T 1A ZE e v
e KE, EREARIENFRN R TRE
43 F i @ 35 110 u, 43 F o (B Y RIEE [R] )
T R R 2 S R BRAEAE AT A i T 4]
PO 28 (1 A D, 32 ST T A S R R
JEW SR AR R K B REURR R A B ARG N, 5 1
] A A7 2 385 10 DG T o M A M TG 2K BT AKX B (Gluten
free food ) J2& 2% fift LA AR A8 RO S ZEAR TR
INERIREOLS (B A B Ak T AR/ N B T
P —HEREUE in T2 R J5UAR “ JE Bk o 73X — 52 i
I RE A ke B, e 78 Sy REAS A 7 TR B £ i, B
RIS AR ICER B (IR, e A
FH X AR S e B 4% S8 A AR ey Tk
T A B A T AT R A R R (EAR IR
ARG,

BT DRESRPASTHRER, BEAS
S AR | BT E= S AW S 50 i -4 & B e =y X (AR
PR ] R B — 2 AR AR, BRA B T
TR AT P AR 254, SCG o = v AR A i B e O Ak
|G =R S 8 SR A & i S NS s =
H (Soy protein isolate,SPI)  FLi% & FH A & & H
N NS - S LB ey i RS PN N el N
Iy @R AL Z AL R Tl h 4G 3 Tz
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PR BRI AGE B AR AR I A IR R A R AR
i IR A SR S R, A LR AR E 1
2SR G KT IE R, R P Ak BRAE Dy — )
2115l S RPN SN 9] I o R = S A SR e VI
AR R R T P K i P R
ok, B0 T B KRR, SR A T,
YRR il HL R =90, ERRAR L LR AF T
EFR AR JE R ORL s 5 A O S,
U [RVRE L (b i, T B TR UKL 45 44
B B R KRR INTE B 5 7K 701 B A AR
(161 ACRIE T S TS A SPT B 22 45 Ak £ Byl
RERlE7/B2 Y QIVA Bl ReR ooy v i ) i o il B o
it B ) A 0 2 A R/ | R BN 22 Dy T
P P B 3L B 2 08 IR i L, ol %
A AT R BOUL S A, DT B e i TR

1 MBERE
1.1 ##

LB A SR B T DY
TN AR KRR EBE . S5 8T 0T
U5kl S gy, Mk By E
Ty it i 80 H—E a5, F 4 C
o, 75 o

A JRE AR, KK s 4 A BRA 7] 5 &
R4l AR, KHE XU AL 22 30 B A BRA | s =5
LR AR, ihFR AR.5,5 - " Hift L (2-fl3L 2K i
1% ) 4l 5 98% , — ¥& B SL 2 3k H &t (Tris )BR . H &
iz AR B-%idE 2 BR, [E 25 F A k4857 A R A
Al RGBS HE A BR, & e Ml H A F]

B 5L 2 : Biosafer 1000 71 75 % 44 i 45
PEHL, 3 (P D) A R A FD-1-50 Y H 25 1 Uk
TR, A6 o e B S 30 A 28 A B A B s HH=-2 7K
TR, b AR I S B A A BN ] S HS 4 B
FESR 8 IKA A #] ; TGL-20B B0 HL, i % == R
ANERT s VORTEX 2 JiE iR % #% (ALl basic AF %
PR, TKA 237 TM 4000Pul 4794 HE 7 i 39085 |
U=-2910 $4h-7] WA EEE T, HAS Hitachi 2 A .
1.2 kA%

1.2.1 W EC

1) Tris-HZAMRZ WiEl 69 ¢ HEMKR+1.2

¢ EDTA+10.4 g Tris+Z% %7K , H 0.1 mol/L 2 i

7 pH A E 8.0, % 1000 mL,

2) 0.1% /R 9 mL 36%H R+ 781K | &
%1 000 mL,

3) 8mol/L X  48.048 g Ik+Tris—H 2 FR 2% nf
VW, 225 100 mL,,

4) 8 mol/L lk+5 mol/L, £E 2 N 48.048 ¢ MK+
47.765 g R R WK+ Tris— H 2 W2 22 th 3 WL, 245 100
ml,

5) R =R LR
EZA 100 mL,

6) Ellman’s i 4 mg/ml. DTNB,

122 AN CHBEMNE g S8k
A b i 5 a4k, JF 5 Bh e BRI A
WL ZE T A B SO 3, 25 ¢ 75 Ah 315 S Jm A1 U5
A B[]V P T A i T AT v R R 85 4 1 5 T
Z: W8 i 5 T S U8 5 9 O i A sl 0 T AT
(R b S0 3 T T S R R O i, B 150 mg il
B TR E R, 1.2 WECHIAY 1 mL
Tris— H 2 82 2% th % W (pH 8.0)IR21J5 jin 4.7 ¢ £
AR W, Tris— H 2 B 22 vl 2 45 10 mL, 7 A FE R ATF
m

AL 5E B 1 mL AR A 4 mL(8 mol/L
% +5 mol/L R BR AN ) ¥E W A1 0.1 mL Ellman’s &5 ,
RAJE T 412 nm P K AL o M6 qE 115 5
B,

M IEA I E . B mL ARV A 4 mL(8
mol/L Jk+5 mol/L & IK) ¥ W Jm A 0.1 mL i
O, FEIBXM 1hJFA 10 mL 12% =45
PRV, 4k 2 W 1 h, L5 000 r/min 5% 5 5.0
10 min, 3 LW, FH S mL 12% =5 28R 5 2 X
VEULVE , BRRBEDLE 5 #R LA 5 000 r/min % 3 B3 .0
10 min, K UTIE Y T 10 mL 8 mol/L ik, Jin
A 0.08 mL itk A 4 mg/mL B DTNB, 1
mL ZE I S mL Tris—H %8R 2% this %, 1R
S TE 412 nm PR AL Lt AF O, 15 -S-S—
o, HEAR,

~SH=73.534,,, . x% (1)

it':'j ,—SH %ﬁ%éﬁ\i,umol/g;/lmm—iﬁi
K 412 nm W KA PWEIE ; D—FR B K T ,5.02
(FiFE) A 10 (FFE+30 5 AT Wik ) ; C——FE i i

12 g =R/ L R+75 1K,
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mo2E 4R 2022 4E55 10 1)

ERE  mg/mL, A RE S TR E N 15 mey/
ml,

-S-S-FEitE A,

—s—s—:ﬂﬁiﬁlf (2)

A, -S-S—— i B & &=, wmol/g; Ni—
I 5T B BB N—— 18 I 5 I S B 5
1.2.3 BRPEZESLE LSS S e E
SR FE b, 2 AR E SPL BN R R S a) Ak
PR, AR 0.01 g SPL 5 0.99 g Th44 4
BHRA, DB 1 g A P A 9 mL /K i 3
Blf LU 451 530 368 75 Ah AR 5 v T 8 2B A TSP 1Y
M, RSB TR 2R, L 500 r/min $i
FE 5 min J5 A AR, 25 A R AN AR R] Ak B Y
LhER Ay ANGHE 75 A BRI AN I SPT B 41 A
X HRZH 1, /A2 My Akt B 2 5 e Ak () R
WCAMER 60 CHET =, K arad 80 H i, £
M, B 1% SPL, #75 [E] 10 min AU 5 DR
300 W R MLE, LLSPL N (1% ,2% ,3%,
4%) 7 1K (300,400,500,600 W) 1 7 Ab P
A (10,15,20,25 min) 7E 4 BLR FIOKF 23 51 2%
G 7 A 3N V5 AR A P DA X T AT e A
B R AR LR A A S
1.2.4 w7 e Ak s SR FH e R TR 58 TG
PR 7 i 5 SPI bip [ Ak B AL 8 5 4% 325 4 ) ThT 141 9
SREEMI T2 A L DL AR B S R A
Wi 7 fFL, MR PR R AL 25 R, A SPI S in
(X1, %) 7S FUAL BRI 32 (X, W) FLEE 75 B[] (X5,
min)3 NAE & 5K UL 1 FESR AL T2 404 F Ak
PR S A RAE R T 8 Bk, RTAR A
I5ig

F1 MEEXBETEESKF

Table 1 Factors and levels of response surface design
B &
KF
X% X,/min XW
-1 0 10 400
0 1 15 500
2 20 600

1.2.5 1 A ORI SOW I SR A SEM W A A
OB SR, T 455 S L f w5 s i gk, 4%
AR Ak B PN A IR A A B )R X i A

AREGHE AR AT B o HBCme) o 1 O A6 T 25 40 B TR
B 12 g, AT B2 YR T A0 3, S B S A A5 1 )y
IR AT B KR TR S50 4 Oy S5 [ E
TEER 1em WA G B BI4E RS BB T
3R T LL 600 i R AT KW EE 73 A i o
1.3 HiEgit

K F Excel 2019 Origin 2018 A1 SPSS 26 #&
40 B 55 B s, FH Design—Expert.V8.0.6 43§ %4
B ] U ABE AR 22 S 7 T VR A R X A I
4RGSR DL A (o) AR HER 22 (s) "R

2 BR5H5W
21 BEKEWMESPIXNEXESLMEAREM
ik 7= 9B )

T A Ky (75 2 ) AN R 7 O A B ) D A%
BN W BRZ 1) 57N K (o B4 2) % 3 Bk
J IV BV T A ) S S | i S R R R A )
SR VLR 2 % HREZH 2 /N A2 T8 AT v e 15 4 i A
i B 10.82 wmol/g F1 34.85 wmol/g, —Hi
ORI T oL . BUNE B & A 2 R
AR A, A AR R v 8 5 AR
HORENT AR T Y S R AR AT B T, B A
SEETE U R 3 EF AR ER G A I 1 A g <o 420
et /N 22 10 A EL A R G S R M A S ) ) 4% 46
¥ o F /N 22 T AT v it i s A e/ R e ]
Y, T AT ) 4 2 R T IR R T S SR A A
TmARE DRI T O U0 R E Y LA (DA
T SR S B AR AR A ) R O IR AT I £ 25 4 Y T
BURRE B, FO AR K, T B T 6% 4% gl RS 1] X %
2R, SHHPIFE SIS Y 14.92 umol/
g, RS AL 1.73 wmol/g, T A AN WA B, 1M 4
7 U A B T AT BRI 1, A S
I IR 1.5 A%, wi A S S AR {1
1.82 fif , 5 /N2 11 P AR L AT AR 25 K, B B 4
Qb B T A S W O S T AL R R R, T DL Bl
T 7 U Ak 3OS T 4 S 4 oHy T A ) 4% 45 A 1) e A A
A — L VE AMHRCR AR

B 1 s SPL LAAS ] L 47 s & 4% 25 4
28R AR S T AT R i B s
m B B S S A AR A E A E DA
Ky i SPL G MR AL B, 53R 2 S A A
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Ak AL B Iy e

A B W K 45 M) 6 R v 245

Fb, T A v R e R AL e S R S R &
A AR A, Bl SPL S it (340, A &
Bt S o AR b R AR — B, B e T R AR B
W 17 VA 8 o R b A A S T 0 S 4 S
B 16 SPL¥RMNE N 19%0), —wisk &N 3.22
pmol/g , ik B Fie FAH, W B 50k & B /by 12.40
pmol/g , &L Hil K& 7% It fi 5 i 18.84 wmol/g, K W
I SPI I 28 75 A BLS 7= AR 23 VR L 38 KB
AR5 R A ) e T AR, KR 9 28 R T X
TR ) P T A O 1 P o, ol 2 11 0 285 4 i |

T FURE 25 AR A B R A, K 5 1 A IR 4
HaY DT 418 85 S B 7 7K A P g 2R R T H
JRGEA MK TB] AR AR F, ol 5 T 1l 0 4 245
ey P I 9 3 el ROV RV RE IR T AR B g
T3z Bl FTE By ORI il L K 5 7K 22 18] B4 A0 B
IO, % T T AT R R S 22 T S S P PR
T, B/ B SR (AR K, R TSP RN
N 1% T AT A 9 28 S5 R 5 R A T

x2 ZTESHRBREANERE FERE. _REBESEN_ME/FERELE
Table 2 Contents of total sulthydryl group, free sulthydryl group, disulfide bond

and disulfide bond/ free sulthydryl group

N EYP NN AR B AL TR 6 T o dy NEEN
T (Zeu) (*Fraz 1) (RF P21 2)
%50 A % /ol - o 18.38 +2.57" 18.16 + 0.56" 80.52 = 1.83"
#% % 3 /umol - g 14.92 + 0.26° 12,93 = 0.13" 10.82 = 0.26°
= s jumol - g 173 = 1.16* 2,62+ 0.27° 34.85 + 0.85°
=/ Bk 0.1 £ 0.08" 0.20 = 0.02° 3.22 + 0.08"

T« [ — S R AR R R 73 R K -] 22 5 2.2 (P<0.05)

:? 24 5 70.60
HE 2 Zwit 055
é’g%‘wwzo _.0.50 =
mis 18 10.45 %
=7 516 Joao £ 7
JEE M J035 = £
g 12 Jo30 £
gFE 10 1020 ®E
®_= 8 10 &=
5T J015 11
#sE 4 Joo =
B2 ® Jo.os =
Pis ] 4
| g 0.00

S

SPT 7 fil
SPI addition/%

1 SPIAMEMNIRELMIERE HERE.
THmENRER_HMB/IEERENZID
Fig.1 Effects of SPI addition on the contents of total
sulthydryl group, free sulfhydryl group, disulfide
bond and disulfide bond / free sulfhydryl group

in potato flour

22 BAEKAAEZHNREM_HRENZI
Pl 2a Sy AN [7) 7 I 1] Ak B % 2 4 B I R

DRSS = I SN 1 = ) g %5 412

SEEIE 18] 2b S AR HE R I E] A B ER 0 SPT

Sn

i

() % S A By B O Y B SR I A L AR
i N U A I LU AL 2a AR 2b AT,
A I Ah T AR A M AR R VS N SPL R, B R S
Aab 3 [ A SEE K A B | T 8 0 R R T e 4
TR TRE RO DA E ek AR A,
SEATED KRPEA RS P
BIFES, W TR A S E T 8
WA, BRI S SPL NI b I A PR Y
oy, DT il SN R = 1 e 0 - 3 SR A ]
g e 9 R N G R f A T A < B
min B35 2 5 KAE 0.13, 4k 2 48 K 75 B[R], Py
i TR, X SRR CEPR AT A e — 3
T /NI BB BN () P R [ 52 W 2R P i
JiFR AT R 2 6 P U A 2 Ak HLAR BT U AR
., IR T KGR b 45 5 0 = s H
QR IREE AR ERAL , 5K AT 45 G e T B TR
Bl 3 s AN R 75 T i) 8 A i v B
JE U RS AL | T A R T R AR Y
Al MBI R AL R AL ey
SR, S RN 500 WO, TR B/ S A
FERE R I B AL & it i /D LR 0



246 b

puis
=n

IS
4_\.‘..
<d

2022 55 10 #1

:%‘ g E = 20r

S 20r - 7020 =
EE! §: - Cwe/mEnx . m& 40.20
N [ b S - -
22 16t e ﬁézu?clé- Z
BEE 10.15 = w2 10.15 =
£ .3 = 2 | w2
UHEE 1t B =3 2r =7
=< 5 g [ B
b= 1010 3= &2 Jo10 IE <
E3E gl ST w3t 8f =2
® s 2F EFS 23
Preg (S i 2 2 2
- 2 1005 1leg |22 | 4005 770
Heg 4T S wog =
2, © = N ° g =
5t Z oS
N .F:_'f 0 1 1 0.00 g § 0 1 0.00 a

S 10 15 20 25 E 10 15 20 25

et 74 B i) © 7 1 i)
Ultrasonic time/min Ultrasonic time/min

(a) (b)
2 BENEXMAMERPARE HERE _HERER_HRBE/FERENFT N
Fig.2 Effect of ultrasonic time on the content of total sulthydryl group, free sulthydryl group, disulfide bond
and disulfide bond / free sulfthydryl group in two samples

B2, 0.17 pmol/g; X4 7 ) 4 K F 500 W z
FF , T 5 155 5 R A A, 30 3 4 i e L] iR 1% =
b FOT 6 SPY 34919 2 BRHE R A% 5 7 BEIT 22 Sef |, s P2
O T P I P B R K 0K 45 H B , R 5 S-St B 57
ORI, A5 R VR AR 11 2 ] R 0 2 S I IR S )
W TR 1 B P I R A g7 [ o1 {012 22
F 23 7R ke 2 955 1 P 390 A 58 9, 23 3 522 5| ol 2
TR R S R R 2, R £0F | s 80 Z
i85 00 78 T 2, 2 A PR BB 1T O 5 =i W0 a0 500 60

O

L TR
Ultrasonic power/W

B3 BEUENERFERENFERE.

o UKL A R RE R 45 H T Y — i B T
BT W, ol B S AR LR R B LA

[RRCI CHESER_GEGEREGHMD
23 MEEERABERENE SPI4ETZ Fig.3 Effect of ultrasonic power on the content

DL B R S e N (Y ), B X, of total sulthydryl group, free sulthydryl group,
X5, X5 o B8 B AT o TR e T, disulfide bond and disulfide bond / free sulfhydryl
e A T ) ST 2 7 2 4 1 I 4545 group i samples

T4 4R 3,
% 3 Box-Behnken MM EIXIZITEER

Table 3 Factors and levels of response surface analysis with Box—Behnken experiments

N X, (SPI  X,(®F X,(&F  —ms/ | X, (SPI  X,(BF  X,(BF st/

KBF e o RKBs L o
FABR/) B/ min) HE/WN)  HHRL FABR) BWE/min) HE/N)  HHRL

1 1 20 400 0.02 10 0 20 500 0.11

2 0 15 600 0.03 11 2 15 600 0.04

3 0 15 400 0.05 12 1 15 500 0.35

4 1 20 600 0.04 13 1 10 400 0.04

5 1 15 500 0.29 14 1 10 600 0.03

6 2 15 400 0.04 15 2 10 500 0.01
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(%% 3)
o X, (SPI X, (& EF X (&F  Zmk/ o X, (SPI X, (#F  X(£F bt/
Lk o e w5 o .
HmFR) BE/ min) HEIW) #HBHRL HmFR) BE/ min) HEIW) #HB#RA
7 0 10 500 0.04 16 1 15 500 0.21
8 1 15 500 0.39 17 1 15 500 0.25
9 2 20 500 0.02

2% 3 110 58 2048 R A Design —Expert8.0.6
BAFEAT IR 507 2200, BT Zo0
YR 17 T [l AR A DL A5 (3) T 22 e B Ak 4

Y =-4.29075 +0.25050X, +0.15355X, +

0. 013237X5-3.00000x 10X X 2+5.00000x 107X X s+
1.50000 x 10 5X,X5-0.12275X 2=5.21000 x 10 X 2 -
1.35250%107°X ¢ 3)

x4 OREAFERFESNER

Table 4 Results of regression and variance

7 ERR T Fe B W 7 F1& P
AEA 0.2404 9 0.0267 7.7254 0.0067%*
X, (SPL %A% /%) 0.0018 1 0.0018 0.5206 0.4940
X, (A 75 & 1] /min) 0.0006 1 0.0006 0.1771 0.6865
Xy(# 7 2 /W) 1.25%10° 1 1.25%10°7 0.0036 0.9537
XX, 0.0009 1 0.0009 0.2603 0.6256
XX 1x10* 1 1x10* 0.0289 0.8698
XX, 0.0002 1 0.0002 0.0651 0.8060
X2 0.0634 1 0.0634 18.3473 0.0036%*
X7 0.0714 1 0.0714 20.6578 0.0027%*
X3 0.0770 1 0.0770 22.2743 0.0022%#*
2 %3 0.0242 7 0.0035
K MR 0.0029 3 0.0010 0.1833 0.9026
YR £ 0.0213 4 0.0053
B8 £ 0.2646 16

ek RN (P<0.01) %, o8 B35 (P<0.05)

128 4 )T R 2% ST i 3 (P<0.01) , 2k
PIUAR 2 , LI 5 B 5 S PR U5 e, th F
(B /IN AT L] 7 52 i g B 43 1) 2 vk PRI Sy
XX >X50 MG TT 22500 ol LA HY |, B0 S/ 25 3
FEAE/INT 0.01, S B b 25, Ud WY Bl /i 5 0 Ak
A3 AR AR W A m, Hd |, kI
BRI 2 AT PR T 0.05, RN
AN AT Y [ B A i vy,

R4 |05 J5 #2 , ] Design—Expert 8.0.6.1 £ {4
P me iz e, S 4 DR (8] PR R 52 AR
B8 S Ao0 T AT I 45 35 R A A ) S ), AN ] 4 TR
M) 7 {1 327 M1 £ 2 #4852 M) B I 19 il 3 %) T

VA 1) 2% A Ja %) 5 W) K 5 - 9 7y ot 2 34, 5% i)
LV

K da vh S IR S SPL RN 19 32 1AEH
i T3 A e o T A R T B A R 3
AR RN U U S A R S AN A RS
I, KE o B S s DA R | i i ook A v
TE 1 A S 0 A ) FH R 4 45 85 4 1) i
RAE W i SPL R Ja , 0T 68 L8 5 1E R 4
TFIE LA B S VR R 4R R MR AW

P 4b v s ) R A R 7 T S A
U, B R RS ] Xk R S R R R A K
X5 2T A AR A, SRR A BT SRR
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Tt B2 /0 9 0

Disulfide bond / free sulthydryl

L B/ 25 A
Disulfide bond / free sulfhydryl

T S/ 2 5 5
Disulfide bond / free sulfhydryl

B4 EREXEERE

Fig.4  Diagram of various factors interaction

I, P Y B U0 7 i A ) A GO SR LA O ek
ARG B AR, BN 1 () R 4R R AR T
JEPS1 E Ry PR R 7 ) S B0 1 DR T 2 i B L 2 2
fift, 5 8 O LR AT JOR B SR AR A,
IS A We /N R R S i B Y e P Ak B
AR K HE PR A i K S AT 2 82 ok HE
VE R OB IE R SR IR, B LU S, ] de
Hh, R I E] D SPT IS e 5 B AR Y b T3
JE fRe BE, B 3 Xk BB S S (L Y R )
K.

2% Design—Expert 8.0.6 3K 4 19 i 41 & 7
BT, 4521 45 2 40y 1a A I 465 25 K4 T i 1Y) S AR AR
& T2 0 SPI B3 il & 0.94% , # 7 iF [3] 15.19
min, #75 U) 3R 499.55 W, IE L &4, 6 B /R
B H A Y e U (B A 2 5 K AE 0.299, 28 3 IR
AE B0 I 7% TR S BR R AR R, K A TR E
500 W, 25 5 0 B/ B s Ak Y SN Dy 0.278,
oA, i m 2.53 £, 4230 B 0N 0
PR G A T Y ST AT IS T S
Yo skt o AR Ak T2 A B A T S 2 Ay B A
T o
2.4 HEHMMARIER

R T D BRI R i A B SPL P R AR
Xof B A g T AT DR S A A R ROR KA
H (SR ERR) NER B ER+SPL 5 TS
B AN A 4 B A 43 N HE TR BE A . Al Sb
AL, /N2 R P S R SR B T A AR A
B AT 5] DA A by v I 25 2 A
Az (F 5a), VER BUR B A& AR EA T
4 A 58 A R EE I TE M URE , 33X 55 00 5 A5 U UL
SPRHRL, SRFEERTRNKESEENEE
I ) X 6% 25 A 2t B S 1 A BRI SRS (T Se)
B CEE N E N R R R, AR SR Ak (K
5d) 7z I B @ A /N HACE D 5 B SPT Y
ARy L, N ERES A N 5 VBB, SN
93 T T A 2R TR I D 4 2 A S, R R
TR AERT, R AU 5 | E 8 45

)

(a) DR WAk (5 ) (b)/h 3

-

() T8 T 5 5% 4 4

() A E AT +1%SPI
5 AEHEBMUERMBEARER
Fig.5 Microstructure of different kind of dough
with SEM
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TRED BER AR A TE AT LU AR, R
b PRl HE T AR AR, SR A AR K A Y
RIS T HUKM AR, SEEAD T RER
JEE I, Ak i AN IR S S B B Y 5C
B, A0 55 SR B AR A I 4T B i HE R LR 4
i, 2t — 20 WA A BRSSP A B[R] AR AT
&0 S % Ak b A S N AR P ) SRR Y
G545, SR B VE R BURL Y RE ) A8 0 | B8 9 1A R
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Effect of Ultrasonic Pretreatment on Protein Enhanced Network Structure
of Potato Flour Dough

Xu Ru, Yang Xiaoqing”, Liu Xiaobo, Mi Xue
(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract Ultrasonic treatment combined with soy protein isolate (SPI) was used to modify and modulate potato flour in
order to solve the processing performance defects such as poor dough ductility and instability due to the lack of gluten in
potato flour and the inability to form a network structure of dough. The ratio of sulfhydryl to disulfide bond and the SEM
observation results were used as the basis for the construction of gluten free dough simulation network. The results
showed that ultrasonic treatment had a certain effect on the construction of the simulated network structure of gluten free
dough with potato flour, but the effect was not obvious. The synergistic effect of ultrasonic treatment combined with SPI
could significantly improve the conversion ability of sulfhydryl and disulfide bonds in the system as shown with significant
increase of the ratio of disulfide bond content to free sulthydryl content increases, The ‘opportunities” of forming network
structure similar to wheat gluten protein in potato whole flour dough increased, which strengthened the internal structure
of potato whole flour dough to a certain extent. Too long ultrasonic time and too high ultrasonic power would cause the
formation of disulfide bonds to collapse. The multiple quadratic regression model for constructing the simulated network
structure of gluten free dough with potato flour was optimized by response surface method. The gluten free dough simula-
tion network of potato flour was formed evidently through the proper treatment with the addition of 0.94% SPI, the ulira-
sonic time of 15.19 min, and the ultrasonic power of 500 W, at which the ratio of disulfide bond content to free
sulfhydryl content reached optimized value of 0.278, which is 2.53 times to that of 0.11 of controlled group. SEM indi-
cated that the microstructure of potato flour dough with synergistic treatment of ultrasonic and SPI was closer to that of
wheat dough. The results showed that ultrasonic treatment combined with SPI could construct the network structure of
gluten—free potato flour, which was helpful to improve the processing performance of gluten—free potato flour.

Keywords ultrasonic treatment; soybean protein isolate; potato flour; gluten free; dough network structure



