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Abstract: In this study, chickens gizzard-membrane processed products were used as the raw materials. The effects of chickens
gizzard-membrane processed products prepared by different methods on the in vitro digestion characteristics of soybean protein isolate were
compared through analyzing the digestibility, enzyme activity, particle size and relative molecular mass weight distribution. The results showed
that the protease in chickens gizzard-membrane processed products might be the main cause of protein degradation in the absence of exogenous
enzymes. In the presence of an exogenous protease, digestibility of soybean protein isolate increased upon the addition of chickens
gizzard-membrane, and the effects of the processed products on protein digestibility followed this order: wheat bran stir-frying > vinegar
stir-frying > raw product > sand stir-frying > plain stir-frying. The effect of a chickens gizzard-membrane processed product on protein
digestibility was consistent with its promotion effect on enzyme activity. The wheat bran stir-frying and vinegar stir-frying chickens
gizzard-membrane promoted protein digestibility the most after 1 h digestion, enabling the increase of the digestibility of soybean protein isolate
from 36.78% to 41.33% and 40.99%, respectively. The results of in vitro digestion characterization also showed that the addition of chickens
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gizzard-membrane decreased the particle size of protein digestion products, and shifted the maximum peak of particle size distribution to the left,
and the relative molecular mass weight distribution of protein towards the smaller molecular range. The influence of chickens gizzard-membrane

on digestive products occurred mainly within the first one hour of digestion. This study provides a new idea for the in-depth study of chickens

gizzard-membrane.
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Table 1 Formula of simulated digestive fluid

o, R iR SGF SIF
85 (PHAL7) (pHAL2) (pHAEL7)

/(mmol/L)  /(mmol/L) /(mmol/L)
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(NH4),CO; 0.06 0.5 -
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Table 2 Basic components of chickens gizzard-membrane
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Table 3 Effect of chickens gizzard-membrane processed products on the digestibility of soybean protein isolate with digestive enzyme

Bt A /h i+ B8, Ak By Bk E30) X HEHR
0 4224020  3.89+0.17°  4.12+0.19°  4.13+025"  4.65+0.06°  4.21+0.12°  3.87+0.25°
025  13.47+0.55°  13.104049°  14.98+0.69° 17.96£0.42" 17.59+040° 16.45+021°  16.61+0.47>
0.5  22.89+0.71Y  23.65+0.79% 23.99+0.44%  26.46£0.25" 26.98+0.57° 25.65+0.47" 24.73+£0.55™
1 36.78£0.51%  36.1120.78%  37.574049°  40.99+0.55° 4133+0.62° 39.48+0.41°  39.32+0.76"
15 458940497  4543+0.60° 46.80+0.82 48.67+0.33"  48.47+0.30" 47.90£0.34  47.99+0.42°
2 47.9520.71%°  47.1640.61°  48.66+0.30  51.78£0.33*  50.98+0.83°  49.96+0.54°  49.78+0.46™
25 56.15:037%  56.01+0.74°  57.03£0.48°  61.46+0.54"  58.98+0.39°  58.15+0.25°  58.28+0.25°
65.02£0.40°  64.75:0.89°  66.42£0.51°  69.45:0.66° 69.7620.52*  68.93:0.42°  69.02+0.21°
4 65.58+024%  6548+0.16°  66.98+1.37° 70.13£0.44°  71.09+028"  69.11+0.33°  69.42+0.47°
4 XKESBEEATEHAEEHERRETK
Table 4 Particle size changes of digested soy protein isolates at different digestion time

HALET ] AR Dyqioytm Dysoypm Dy 90/nm Dy3,2/km Dyj4,3/km
0 min A0 99.22+1.07 342.08+3.70 595.30+6.73 181.1142.53 358.9248.12
Al 91.38+3.45° 329284376  573.60£16.52"  166.69+5.71° 336.34+5.83"

. A2 85.16+2.71° 290.2944.49°  515.12417.58°  136.3043.58° 291.06+6.46"

> min A3 85.80+6.75° 298.1946.01°  526.80+15.91°  146.72+1.55° 294.6349.10°
A4 90.7742.40° 313.98+0.08" 54521+5.51® 145.08+3.18° 326.41+14.03"

Al 75.48+2.33° 201.9643.62°  414.29+18.65°  129.24+1.17° 225.76+6.49%

A2 61.26+3.87" 168.74+1.17°  358.56+10.14° 105.48+3.66° 191.73+1.17°

1y A3 55.8242.21° 169.68+1.27° 372.75+5.20° 102.61+5.07° 194.860.95
A4 66.58+3.29° 180.37+4.30°  375.30+11.62° 114.1242.22° 203.05+6.86"

Al 46.14+4.12° 158.99+3.18* 303.76+3.49° 89.64+5.79° 166.56+1.94°

A2 38.45+0.34° 120.29+3.83° 239.36+9.92° 67.12+1.10° 131.36+4.61°

& A3 37.46+1.95° 137.88+5.40°  272.25+11.44° 74.1742.86° 149.22+7.48"
A4 42344234 150.08+4.69*  298.00£16.01* 85.4746.46" 157.62+3.15°

Al 28.99+2.96 74.61+8.61° 148.64+15.98° 53.40+5.81° 75.73+9.14%

- A2 23.49+0.67° 49.16+2.94° 90.216.70° 41.34+1.79 53.54+3.30°
A3 24.3742.48™ 53.71£6.35° 101.49+10.69° 43.98+4.36" 58.93+6.50°

A4 29.7742.59° 67.43+7.34° 130.52+19.59* 48.74+5.42° 66.98+12.22°

Al 6.92+0.13" 47.27+4.67" 89.3142.27° 17.01+0.82° 49.32+0.86°

A2 4.61+1.47° 21.48+1.98° 83.50:£1.28" 13.36+0.31° 34.66+1.00°

4h A3 5.90:£0.24% 31.2942.21° 82.7542.23¢ 14.20+£0.87° 37.404£2.32°
A4 5.40£0.24% 27.60+4.50™ 87.1242.12% 16.95+0.48° 45294245

VE: A0 R TR EAZR N, AL A2, A3, A4 5B AT, Ao ABERDRE A A2, SRR ALE . THA 4.
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Table 5 Soybean protein isolate particle size reduction percentage (%6)

x5 KESEEENERNBEDL (%)

AR 1] AR Dyqoy/m Dy (so/um Dy 9o/um Dyj3/um Dyja3/pm
Al 7.90 3.74 3.65 7.96 6.29
A2 14.17 15.14 13.47 24.74 18.91
5 min
A3 13.53 12.83 11.51 18.99 17.91
A4 8.52 8.21 8.41 19.89 9.06
Al 23.93 40.96 30.41 28.64 37.10
A2 38.26 50.67 39.77 41.76 46.58
th A3 43.74 50.40 37.38 43.34 45.71
A4 32.90 47.27 36.96 36.99 43.43
Al 53.50 53.52 48.97 50.51 53.59
A2 61.25 64.84 59.79 62.94 63.40
2h A3 62.25 59.69 55.95 59.05 58.43
A4 57.31 56.13 49.94 52.81 56.08
Al 70.78 78.19 75.03 70.52 78.90
A2 76.33 85.63 84.85 77.17 85.08
3h A3 75.44 84.30 82.95 75.72 83.58
A4 70.00 80.29 78.07 73.09 81.34
Al 93.03 86.18 85.00 90.61 86.26
A2 95.35 93.72 85.97 92.62 90.34
h A3 94.05 90.85 86.10 92.16 89.58
A4 94.56 91.93 85.37 90.64 87.38

JE: Al A2, A3, Ad SR ETITIBLE. AaABERIAE R ALE . SEVRE R A, SH AR 4.

24 FEBEIH A ERAT

24.1 MR tE et G AT MR R

BT AL FE R RS RN o0 A7 BT DS
VI AL R RS, s 4 TTAN, 1R B AL
B BOK 40 B B T AR RS 2 AT, S PG
LV TS B IAh, FEARRI B, Xt
FRALAHEL, IINASH S s RIG B R AE T EB.

HH# 4 A58 5 v, B HAE R, HAET
SFH kAR (Dyp32p D)) B 50%, X Bk
I/ BLE B WA B, I, EE. BERR
[F) A 1] B P REA (R AR A IR — 350, B BRZEDREAR B K
HEAHIRZ, TN RBEOXS N . BAR
VUL BRLERAR AR AR — B, (R BEE VAL TAT Y
K, ANINNG PN S S HRADRLAR I8N 43 LR 224
TEIZBAE /N RIS INESIO RS P 5 2H 5 0 R AH P35 ki A%
(DypoyfH Dyaap) [ZEME, FEASRINT E] P 324053 51
N 16.78%- 13.12%- 12.43%- 6.65%- 2.01%F1 12.63%-
9.48%- 9.81%- 6.18%- 4.08%. I SESIHARL
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Fig.4 The particle size distribution of digestive fluid in different
digestion periods of soybean protein isolate

E: Al A2, A3 A4 SRR IBAL, AONBER A A4
PR AL, R AL, a. b ¢ dv e 2 ALRTFIHAAIE S min.
1. 2. 3. 4h.

242 AL IF St & a AT AT 5T
J &5 4 RS

* 6 KENBEEEATEHEMBHLRPERS FRENH
Table 6 Distribution of relative molecular mass weight in digestive solution of soybean protein isolates at different digestion stages

R TR
HALRTE AL X,
<500u  500~1000u 1000~2000u  2000~3000u >3 000 ul
Al 3.52 19.24 60.59 8.39 8.26
‘ A2 401 17.39 65.96 6.42 6.22
> min A3 3.80 17.01 64.25 7.12 7.82
A4 375 18.25 61.88 8.48 7.64
Al 8.95 3527 43.98 7.25 4.55
A2 12.55 40.02 3827 6.02 3.14
'} A3 12.61 39.92 3834 5.88 325
A4 10.25 37.88 40.55 733 3.99
Al 10.12 4430 35.02 7.54 3.02
A2 1521 47.92 30.75 4.17 1.95
Q A3 14.52 47.58 31.81 4.01 2.08
A4 12.30 45.46 34.01 524 2.99
Al 16.15 57.16 19.21 6.24 1.24
A2 20.11 60.73 15.50 3.14 0.52
v A3 19.12 61.24 16.78 2.16 0.7
A4 19.03 58.85 17.20 3.89 1.03
E: Al A20 A3, A4 HRVERTATIBAL. BERVAL. BRIV, HAR K 4.

M6 A, &dH. HHitE, KeaEEn
AR 43T A IZHTE 1 000~2 000 u, [A/NF
1 000 u EHEHF2. 4rFFiE/NT 1000 u EHEFEH
AR, WAL 4 h JEE AR TR
/NF 1000 u EREI & S 70%. 7ETEALPIHA, DY
FAbBRAH AR 73 F 434/ T 1 000 w YGRS

BEEHEAR. MM 1 h 5, VORI 515
BN 1000 u BN B EAROCZE S, WA
TEZTERE P o HU 44.22%, BEISRIZERAONS A 475 %70
Bl o LA 52.57% 1 52.53%, 65 b 48.13%.
FHECT XA, RN RIERIORS P 42 J5 2 AR RS 4
TR ATAE/NT 1000 it FE A 7355010 T 8.35%F0
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831%. WAL 2 h fil 4 h J5, BESRDUMACIRALE N T
1000w & &A MBRZER, (HRIGN A IR
X3 B ATEZ TG N & 2 N 22 E T K,
XU B XS P A3k 1 ) /N o1V R 7% R B AL
WHALHET 1h 1, Sk R —2.

3 g

ARSRIGARTT T XS PN Gk i i xof R0 8 2R 1 b
THARRER IR . S5 R, WIS N SRS NE AL
SN RS PE AR ER, AR S S
PERR R E RN ZE 5, HoHH R RIS A0 1N 4
Xof IS 1 AR R R SR B, B AT 15.86% A1
16.13%. LEAIANEBERT, 39 Py G0 5 b i & (g
A BE AL 5 TR 1 5 A 1) 2 R IR o AE I SN R B
R AT ZR AL BHMET 1 h 4, ERORIES
KO XF AR R R B K, K 5 B A T AR
36.78%3 i H 41.33%F1 40.99%. LKL
RAERI, BNINAS P8 & 238 (T AT 0 A 227
U ol AN 4 S £ a87 w 08=a F  PA 4 R N B0 728
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