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Figure S1. Starch digestibility in vitro extruded cooking rice with different material moisture con-

tents. Values are means + SD. Values followed by the same letters in the same column are not sig-
nificantly different (p <0.05).
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Figure S2. Starch digestibility in vitro extruded cooking rice with different barrel temperatures. Val-

ues are means * SD. Values followed by the same letters in the same column are not significantly
different (p < 0.05).
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Figure S3. Peptides composition and amino acid sequences of samples tested by LC-MS/MS. (A)
The total Ions Chromatography of SP, (B) the total Ions Chromatography of extruded rice (6% SP),
(C) the total Ions Chromatography of extruded rice (0% SP).
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Figure S4. Response surface plot and contour plot showing the interactive effects of soybean protein
content, moisture content, and barrel temperature on taste value.
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Figure S5. Response surface plot and contour plot showing the interactive effects of soybean protein
content, moisture content, and barrel temperature on balance value.

Tables

Table S1. Factors and levels of response surface experiments.

Factor Code levels
A (soybean protein) -1 0 1
B (material moisture) -1 0 1
C (barrel temperature) -1 0 1

“-1” - the minimum value, “0” - the suitable value , and “1” - maximum value of the independent

variables.
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Table S2. Factors and levels in the response surface design arrangement and experimental results.

Model Soyben  material moisture Barrel temperature Taste Balance
No. protein (%) (%) C) value value
1 0 0 0 93 0.35
2 -1 -1 0 83 0.23
3 1 -1 0 76 0.18
4 0 1 -1 88 0.2
5 1 0 1 87 0.3
6 -1 0 -1 84 0.18
7 1 0 -1 86 0.26
8 0 0 0 93 0.35
9 -1 0 1 85 0.21
10 -1 1 0 83 0.1
11 0 0 0 93 0.35
12 0 -1 -1 85 0.16
13 0 -1 1 89 0.17
14 0 1 1 89 0.21
15 0 0 0 93 0.35
16 1 1 0 83 0.15
17 0 0 0 93 0.35
Soybean protein (%), -1 - 4%, 0 - 6%, 1 - 8%; material moisture (%), -1-23%, 0-25%, 1-27% ;
barrel temperature, -1-105°C, 0-110°C, 1-115°C.

Table S3. Variance analysis of items of regression equation on taste value.

Item Sum Square Degree of - Mean F-value P-value Significance
Freedom square
Model 356.81 9 39.65 1521  0.0008 *
Asoybean 112 1 112 043 05322 e
protein
B-material
. 12.50 1 1250  4.79 0.0647 >
moisture
C-barrel 6.13 1 613 235 01692 o
temperature
AB 12.25 1 1225  4.70 0.0669 o
AC 0.00 1 0.00 0.00 1.0000 o
BC 2.25 1 2.25 0.86 0.3838 o
A? 206.32 1 206.32 79.13  <0.0001 *
B2 95.00 1 95.00 36.44  0.0005 *
(&2 1.05 1 1.05 0.40 0.5454 *
Residual 18.25 7 2.61
Lack of fit 18.25 3 6.08
Pure Error 0.00 4 0.00
Total 375.06 16

*represents extremely significant difference (p < 0.05), **represents no significant difference (p >

0.05).



Table S4. Variance analysis of items of regression equation on balance value.

D f
Item Sum Square egree 0 Mean F-value P-value Significance
Freedom square
Model 0.10 9 0.011 7.20 0.0082 *
A-soybean 5 113k 003 1 3613E-003 227 01754 **
protein
B-material ¢ 5305004 1 8.000E-004 050 05010 e
moisture
C-barrel
1.013E-003 1 1.013E-003  0.64 0.4510 *
temperature
AB 2.500E-003 1 2.500E-003 157  0.2500 **
AC 2.500E-005 1 2.500E-005 0.016  0.9037 **
BC 0.000 1 0.000 0.000 1.0000 *
A? 0.018 1 0.018 11.63  0.0113 *
B2 0.059 1 0.059 37.36  0.0005 *
& 9.007E-003 1 9.007E-003  5.67 0.048 *
Residual 0.011 7 1.589E-003
Lack of fit 0.011 3 3.708E-003
Pure Error 0.000 4 0.000
Total 0.11 16

*represents extremely significant difference (p < 0.05), **represents no significant difference (p >

0.05).

Table S5. Peptides composition and amino acid sequences of samples tested by LC-MS/MS.

Extruded rice (0% soybean

. . o .
NO Soybean protein Extruded rice (6% soybean protein) protein)
Accession Sequence Accession Sequence Accession Sequence
1 IINGH2IIINGH2 PVNKPGRF IINGH2ITINGH?2 EFNSKPNT NLXD1IT1LXD1 GQTPLFPR
AOAOROGMV1IA AO0AOROKKD61 A0 NQLDOQM
2 TINGH2IIINGH2 REEQEWPR 0AOROGMV1 NQLDQNPR AOROKKD6 PR
AOAOROKKD6 | A0 AOAOROGMV1IA RADFYNP
3 B3TDK5IB3TDK5 TIMPLPVV AOROKKDG RSQSDNFE 0AOROGMV1 K
4 AOAOROFIE3IAQ DKPNGPVW DOPAW7IDEPAW ISPLPVLK IINGH2IIINGH2 RVPSGTTY
AOROF1F3 7
AOAOROKKD61 A0 EEPQQPQ
5 B3TDK5IB3TDK5 TIMPLPVV I1LXD1IT11LXD1 GQTPLFPR AOROKKD6 OR
AOAOROGMV1IA GNPDIEH
6  F7]0771F7J077 LGEEEEQRQ IINGH2ITINGH2 REEQEWPR 0AOROGMV1 PE
AOAOROGMV1IA AOAOROKKS84 | A0 TNDRPSIG
7 0AOROGMV1 YRNGIYSPH IINGH2 IIINGH2 PVNKPGRF AOROKKSA N
AOAOROKKD6!A0 AIPVNKP
8 AOROKKDE GERVFDGEL NLXD1IT1LXD1 GQTPLFPRI IINGH2ITINGH?2 GR
AOAOROGMV1IA EQEWPRK
9 0AOROGMV1 RSPDDERKQ C6EVF9|C6EVF9 SEYPPLGRF IINGH2ITINGH2 EE
AO0AOROGMV1IA NALEPDH
10 TINGH2ITINGH?2 ISKEQIRAL INKYW3IT1IKYW3 DVDGDPIRN 0AOROGMV1 RVE
AOAOROGMV1IA TDDDYPY
11 0AOROGMV1 NRNGLHLPS I1LHP6II1LHP6 RSPEDSIIF 0644581064458 RAK
D6PAW3ID6PAW AOAOROF1F31 AOA GHAPISLP
IPLPVIK
12 3 TI QI9XET1IQIXET1 RLPEDANPN OROF1E3 NQ
AOAOROKKDS6 | A AO0AOR 11A HLPSYSPY
13 F7]J0771F7]077 FENQNGRIR OAORO 61A0 GEDKGAIVT OAOROGMV 5Y5

AOROKKD6

0AOROGMV1 PQ



14 TINGH2ITINGH2

AOAOROKKD61 A0
AOROKKD6
16 AOAOROGMV1IA
0AOROGMV1

15

17  T1L862111L862

AOAOROGMV1IA

18 0AOROGMV1

19 Q9S9D01Q9IS9D0O

5o AOAOROFIF3| A
AOROF1F3
21 TINGH2ITINGH2
D6PAW7 | D6PAW
22 ;
53 AOAOROKKD6 A0
AOROKKD6
24 TINGH2ITINGH2
25 TINGH2ITINGH2
5 AOAOROKKD6! A0
AOROKKD6
27 QSLJWOIQSLJWO
28  F7J0771F7]077
59 AOAOROFIF3|AQ
AOROF1F3
30 AOAOROHYM3IA
0AOROHYM3
AOAOROKKS4 A0
AOROKKS4
3, AOAOROKKD6! A0
AOROKKD6

31

33 C6T8D8IC6T8DS

34 D6PAW7 I D6PAW
7

35 F7]0771F7]077

36 TINGH2ITINGH?2

37 P11828IGLYG3

38 IINGH2IIINGH2

39 AOAOROKKDG61 A0
AOROKKD6

40 AO0AOROHVK71A0Q
AOROHVK?7

41 AOAOROKKS84 A0
AQOROKKS84

42 T1IKC69I11KC69

43 AOAOROKKS4 A0
AOROKKS84

FKNQYGRIR

NQLDQMPRR

GGLSVISPK

RDENDKLFL

ALEPDHRVE

LPSYSPYPR

DKPNGPVWR
AIPVNKPGR
DHHDPIMPY

DFPALSWLR

RQFPFPRPPH
ITPEKNPQLR

LVPPQESQKR

TIRYPDPLIR
AIPVNKPGRY

GHAPISLPNQ

AIPVNKPGNF

APAMRKPQQE

LVPPQESQKR

KEAGVLPGIK

GGNDTFPYPR

KQKQEEEPLE
EITPEKNPQL

LVPPKESQRR
AIPVNKPGRF
REGDLIAVPT

NSLPKPYLPR

PFSFLVPPQE
GHRNPEEIPW
KTNDRPSIGN

AOAOROKKD61 A0
AOROKKD6
AOAOROKKD6 | A0
AOROKKD6

IINGH2ITINGH?2

I1LE57 ITILE57

AOAOROKKD61AQ
AQOROKKD6
AOAOROKKD61 A0
AOROKKD6

ITNGH2 [TINGH?2
IINGH2ITINGH2
IINGH2 IIINGH2

AOAOROGMV1IA
0AOROGMV1
Q7XAC5|Q7XAC5
11N747 | TIN747

F7J077 | F7]077

IINGH2 ITINGH2
Q959D01Q9S9D0

F7J077 | F7]077

QILD16/QILD16

AOAOROKKD6 | AO
AOROKKDS6
AOAOROF1F3| AOA
OROF1F3
AOAOROKKD6 | AO
AOROKKDS6
AOAOROGMV1|A
0AOROGMV1
F7J077 | F7]077
QIXET11Q9XET1
AOAOROKKD6 | AO
AOROKKDS6
C6EVF9| C6EVF9
AOAOROEDRO| A0
AOROEDRO

Q959D01Q9S9D0

0221211022121

I1LE57 [ TILE57
AOAOROKKD61AQ
AOROKKD6

RVFDGELQE

ENQLDQMPR

EITPEKNPQ

ALPADLLKR

GERVFDGEL

SVIKPPTDE

PVNKPGRFE
AIPVNKPGR
LRVPSGTTY

DVFRAIPSE

GRVGEVISR
ARFEPPRYE

LGEEEEQRQ

ISKEQIRAL
LPSYSPYPR

VREDENNPF

NELDKGIGT

NQLDQMPRR

DKPNGPVWR

EEPQQPQQR

YRNGIYSPH

EQRQQEGVIV
RLPEDANPNQ

YNNEDTPVVA
IGTVPVGRVE
RYPNDPYEQQ

HLPSYSPYPR

FGEEEEQRQQ
ALPADLLKRG
RVFDGELQEG

SEESEDSE
LR
AOAOROKKD6 1 A0 NALKPDN
AOROKKD6 RIE
AOAOROKKD6 | AOREGDLIAV
AOROKKD6 PT
AOAOROKKD61 A0 EEPQQPQ

IINGH2ITINGH2

AOROKKD6 QRGQ
AIPVNKP
IINGH2 ITINGH2 GRFE

AOAOROGMV1IA RSPDDER
0AOROGMV1 KQIVT
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45

46

47

48
49
50
51
52

53

54

55
56
57

58

59

60
61
62
63

64

65

66

67

68
69
70

71
72
73
74

75

F7]077 | F7]J077

Q959D01Q9S9D0

AOAOROKKD6!1A0
AOROKKD6
AOAOROGMV1IA
0AOROGMV1
AOAOROKKD6!1A0
AOROKKD6
111862 1111862

IIMKY2 | T1IMKY2
K7LNL2|K7LNL2
F7]077 | F7]077

[1LXD1 T1LXD1
F7]077 | F7J077

ILXD1IT1LXD1

Q959D01Q9S9D0
AOAOROKKDS6 | A0
AOROKKDG6
AOAOROKKS4 | AQ
AOROKKS4
AOAOROKKDS6 | A0
AOROKKD6
1INGH2 ITINGH2
[IKYW3IT1KYW3
1INGH2 ITINGH2
[INGH2 ITINGH2

Q9FZP9|Q9FZP9

AOAOROF1F31 A0
AQROF1F3
AO0AOROGZS91A0
AQOR0GZS9

IINGH2ITINGH?2

AOAOROKKD6!A0
AOROKKD6
Q9S9D0 1 Q9S9D0
AOAOROKKD61 A0
AOROKKD6
IINGH2ITINGH2
I1LS061T1LS06
ITKMT6 I T1IKMT6
C6EVF9|C6EVF9
AOAOROKKS84 A0
AQOROKKS84

LGEEEEQRQQ

HLPSYSPYPR

NALKPDNRIE

NALEPDHRVE

NQLDQMPRRF
LVIDGRGHLQ
WDSIPIVPIR
IHEPPYFRDM
RFNKRSPQLE

VAPPQKGEVR

AGEKDNVVRQ

GQTPLFPRIL
GQHQQEEEEE
FREGDLIAVPT

APAMRKPQQEE

RRPSYTNGPQE

LAIPVNKPGRF
KDISEGPPAIK
EITPEKNPQLR
AIPVNKPGRFE

RHKNKNPFHFN

DKPNGPVWRIS

DLDLLPLPSPF

RQFPFPRPPHQ

SLENQLDQMPR
LKDVFRAIPSE
GERVFDGELQE

HEQREEQEWPR
ADRFFPNPMPE
VGVTGLTGLSL

VIDAPGHRDFIK

APAMRKPQQEE

AOAOROGMV1IA
0AOROGMV1
D6PAW3ID6PAW
3
AOAOROKKD61AQ
AOROKKD6
AOAOROF1F31AOA
OROF1E3

F7J077 | F7]077

F7J077 | F7]077
AOAOROGMV1|A
0AOROGMV1
Q959D01Q9S9D0
AOAOROGMV1|A
0AOROGMV1
AOAOROHEM1 | A0
AOROHEM1
AOAOROGMV1IA
0AOROGMV1
AOAOROKKD6 | A0
AOROKKDS6
0644581064458
AOAOROGMV1IA
0AOROGMV1
AOAOROKKS4 | AQ
AOROKKS4

IINGH2ITINGH2

1INGH2 I TINGH2
1INGH2 ITINGH2
1INGH2 ITINGH2
QILD16/QILD16
AOAOROF1F3| AOA
OROF1F3
AOAOROKKD6 | AO
AOROKKD6

F7J077 | F7]077

AOAOROKKD6 | A0
AOROKKD6
AOAOROKKD61AQ
AOROKKD6
I1K671111K671

INLHP6IT1LHP6

1118621111862
[IM3W1 I TIM3W1
F7J077 | F7]077
[INGH2 I TINGH2

Q959D01Q9S9D0

GNAVFDGELR

YEGGIKLPRD

NNEDTPVVAV

MDKPNGPVWR

VREDENNPFY
LGEEEEQRQQ
HLPSYSPYPQ
FNNQLDQTPR
NQLDQNPRVF

VVAPPERKYS

AVFDGELRRG

ENQLDQMPRR
TDDDYPYRAK
NALEPDHRVE

KTNDRPSIGN

AIPVNKPGRF

SEESEDSELR
RQFPFPRPPH
ITPEKNPQLR
RVSDDEFNNY

GHAPISLPNQ

GERVFDGELQ

AIPVNKPGRY

NALKPDNRIE

REGDLIAVPT
DLSGIPPAPR
RSPEDSITFR

FFGPGGRDPES

SGPREDATRIG

LGEEEEQRQQE
HEQREEQEWPR

NFNNQLDQTPR



76 RRPSYTNGPQE

77 Q959D01Q9S9D0

78 TINGH2ITINGH2

D6PAW7 | D6PAW
79 ;
Q959D01Q9S9D0
AOAOROF1F31 A0
AOROF1F3
F7]077 | F7]077

80
81
82

83 IINGH2IIINGH2

g4 AOAOROKKD6! A0
AOROKKD6
1INGH2 ITINGH2
1INGH2 ITINGH2
g7 AOAOROIVMS| A0
AOROIVMS
TIM3W1ITIM3W1
g9 AOAOROKKD6 A0
AOROKKD6
QIFZP9|QIFZP9
D6PAW3 I D6PAW
3

9 D6PAW7 I D6PAW
7

85
86

88

90
91

93 C6TKHOIC6TKHO

94
95
96
97

IINGH2ITINGH2

IINGH2ITINGH2

IINGH2 I TINGH2
[1KC69 1 T1KC69

98 C6T0371C6T037

D6PAW7 I D6PAW
99 -

100 D6PAW33| D6PAW

101 D6PAW33| D6PAW
102 AOAOROKKD6!1A0
AOROKKD6
103 IINGH2 I TINGH2
104 K7M1X9 1 K7M1X9
105 IINGH2 ITINGH?2

106 IlMWZ77| IIMWZ

107 IINGH2 ITINGH2
108 IINGH2 ITINGH?2

RRPSYTNGPQE
HLPSYSPYPRM

EITPEKNPQLR

DLGDPDKGENH
LHLPSYSPYPR
DKPNGPVWRIS
RNPIYSNNFGKF

FEITPEKNPQLR

GERVFDGELQEG

LAIPVNKPGRFE
ITPEKNPQLRDL

GGIKLPTDILSK
VVVPDPTQIDVK
RFREGDLIAVPT
GQIPRPRPQHPE

GRGPTVIDPNTE

SGGIKLPTDIIS
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0644581064458
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Q959D01Q9S9D0
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C6EVF9|C6EVF9
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AOROKKD6

0221211022121

IINGH2ITINGH2
111862 1111862

INKYW3IT1IKYW3

QILD161QILD16
AOAOROKKD6 | A0
AOROKKD6
IINGH2ITINGH2
AOAOROGMV1IA
0AOROGMV1

IINGH2 [TINGH2

AOAOROKKD61AQ
AOROKKD6
Q959D01Q9IS9D0
IINGH2ITINGH?2
IINGH2 ITINGH2
IINGH2 ITINGH2
AO0AOROHEM1 A0
AOROHEM]1

IINGH2 [TINGH2
B3TDK5IB3TDK5
QI9FZP9|Q9EZP9

IINGH2ITINGH2

IINGH2 ITINGH2
ILXD1IT1LXD1
IINGH2 ITINGH?2
D6PAW7ID6PAW
7
AOAOROKKD6 | A0
AOROKKD6
IINGH2 [TINGH2

HATATGDLVSL
NGERVFDGELQ

LDVVDPQPGGR

VMDKPNGPVWR
LKDVFRAIPSE
GERVFDGELQE
GIGTVPVGRVE

EEPQQPQQRGQ

FGEEEEQRQQE

LAIPVNKPGRF
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RVSDDEFNNYK
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AOAOROKKDG61 A0 AOAOROKKD61 A0
109 AOROKKD6 ARSQSDNFEYVSE AOROKKD6

AOAOROGMV1I A AOAOROGMV1 | A
110 ) Roeny1 | RSPDDERKQIVTV % Wi 00 % GNAVFDGELRRG

111 AOAOOI;OJIO OI;L 4| AOA GTPLFPRDPAKKE I1INGH2IIINGH2 RQFPFPRPPHQK

112 Q9S9D01Q9S9D0 NFNNQLDQTPRVF 0239581023958 ADTGGGDAVRPV
AOAOROKKD6!A0

137 RoKKDs  VIKPPTDEQQQRPQ Q8GV241Q8GV24  ATNPAQSEPGTIR

GERVFDGELQEG

114 IINGH2 IIINGH2 RQFPFPRPPHQKEE D6PAW77| DOPAW SGGIKLPTDIISK

115 D6PAW77| POPAW YSGGIKLPTDIISK  [INGH2ITINGH2 HEQREEQEWPRKE

116 IINGH2 ITINGH2 FEITPEKNPQLRDL 1186211862 VGPDDDEKSWLQR
AOAOROGMV1IA

117 soroayvy  RSPDDERKQIVIVE IINGH2ITINGH2 EQREEQEWPRKEE

AOAOROGMV1IA

118 QIFZP91QIFZP9 INKVLFGREEGQQQ 0AOROGMV1 GNAVFDGELRRGQ
119 IINGH2ITINGH2 GEIPRPRPRPQHPE AOAOOI;OOFFllFF?;I AOA TVTPQGEYNVRVS

120 IINGH2 ITINGH2 DERQFPFPRPPHQK I1L8621111L862  FGPGGRDPESVLS
AOAOROGMV1IA

121 IINGH2ITINGH2 ESVIVEISKEQIRAL 0AOROGMV1

RSPDDERKQIVTV

122 D6PAW77| D6PAW ARPVLG(I;{NDTFPYP IINGH2IIINGH2 EITPEKNPQLRDL

123 Q588261058826 LEATKPTLPFPWLPE Q9FZP9|Q9FZP9 INKVLFGREEGQQQ
124 TINGH2 ITINGH2 VVNPDNNENLRLIT AOAOROFIESIAOA VDLVMDKPNGPVWR
L OROF1F3
AOAOROKKD61 A0 D6PAW7ID6PAW
125 AOROKKD6 SVIKPPTDEQQQRPQ - YSGGIKLPTDIISK
AOAOROKKS84 | A0
126 AOROKKS4 FEYVSFKTNDRPSIG IINGH2ITINGH2 RKQEEDEDEEQQRE
127 11L862111L862 EEFFGPGGRDPESVL IINGH2IIINGH2 RQFPFPRPPHQKEE

128 IINGH2ITINGH2 ERQFPFPRPPHQKEE F7]J0771F7J077 GEEEEQRQQEGVIV

129 TINGH2 I TINGH2 SEDSELR;{LHKNKNP [1NGH2 [TINGH2 HEQREEQEWPRKEE
D6PAW3 | D6PAWKGHGDLKDKPWWP A0AOROKKD6 | AO

130 3 KLO AOROKKDG  VIKPPTDEQQQRPQ

DERQFPFPRPPHQK A0AOROGMV1I|A

131 IINGH2 I TINGH2 oE OAOROGMYL  RSPPDERKQIVIVE
AOAOROGMV1IA DQPRPDHPPQRPSR

1327 RoGMV1 PE P11828IGLYG3 VISPPTEEQQQRPEE

133 TINGH2 I TINGH?2 EDEQPRIEPFPRPQP Q7XAC5IQ7XAC5 RGPLQPGISSDNDNF

134 TINGH2 I TINGH2 SEDSELI;IEI;KNKNP 1INGH2 ITINGH2 SEDSELRI;HKNKNP
AOAOROKKDG6 | AOSITDTNSLENQLDQM AOAOROKKDG6 | A0

135 AOROKKDSG PR AOROKKD6 >V IKPPTDEQQQRPQ

136 D6PAW77| DEPAW ARPVLG%\IDTFPYP R p118281GLYG3 VISPPTEEQQORPEEE

AQAOROKKD6 | AOSIIDTNSLENQLDQM A0AOROKKD6 | A0 VIKPPTDEQQQRPQE

157 AOROKKD6 PR AQOROKKD6 E
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EQPRPIPFPRPQPRQ SEESEDSELRRHKNK

138 IINGH2 I TINGH2 IINGH2ITINGH2

EEE NPF
139 11MO005/11M005 SGDVWFPQPAPKDHPWRY IINGH2 | [INGH2 DEDEQIEISSE’FPRPQ
140 QIFZP9| QIFZP9 GEQPRI}EEEPRPRQP IINGH2 I TINGH? DEQPREEERPQPR
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