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1.2 FHik
1.2.1 ke AL PR
1.2.1.1 WS A B2 40 ¢ HEE R E &

H, il HSE 7R AE 200 mL 2548 K HF 30 min, B
IR mAK S S
1.2.1.2 HI&BHEA =% Chiang FVHIR 4 4
SRS 7 B R HE R R o A D A K TR
&y 5~7 min, & NI 75~80 CJa B,
PitEmKS BHEER, &M,
1.2.2 7Ky pHAH ., AR MM E  FH
F¥: (GB/T 5009.3-2010) M 5E ke & B9 K 73 &
it

Z % M4 A Wk Ok H 5 )AL L
24 000 v/min ¥ 5 555 43 50 20%FF i 5 2K IR S
1 min J& , 1 pH 7100 %E £ & pH {E .

Pk TS 2 3 A i, 3 T A R A
SR B T
1.2.3 iR S H e 28T kR
FH A0 S0 7 AL TR RURE PR 1 A R, L
W EWT . B 1.5 cemx1.5 emx1 em WFESH B T
YA ik & b 7E TPA BT ffH P50 48
S, MR FE S 1 mm/s, T RFEREE R 50% , B[R] [H]
Wk 3 s, 718 2 IR, BANFESL DI E 12 3K
124 HEULENE SHEMKeLE0 %, T
PSR & A LR 1.5 emx 1.5 emx1 em R
iR FH A/CKB #4834 5 F 47 55 1) (B35 D) e
K1 mm/s, 55 YIRS BE R SR B 75% ) , BEASHE
st 1R AT 8 o] AN 1] 5 B0 SRR D E 12
"o

HLME (kglkg) =18 71 57 Y] 7 (kg) /9N 1] 55 1)
71 (kg)
1.2.5 BOWRZSH WS KR K E B AR BT
emx1 emx1 em [ I1E 774, H OCT G238 | HI W AL
HIE AR FE R WL 18 wm JEREH A, SRIE
FHOG2 W B WLEE
1.2.6 RAMEIRE S5 b 28 Brodko-
vh S5 3k TC A 00T TRV i R, HE AT 1
i — /N R SN A

1) FESTHEAE R RE 5 BT R AL T i A4
1 MELIEE , FRE— 2 B A i T 50 mL — i e, fff
A HLRE R T i R (0.85£0.01) g, IR NS

HIKE 5g, MA 3.5 mL B 48LE 3 (SSF) i £ ¥,
A 25 wL 0.3 mol/L CaCl, % ¥ Fl ME 7 3 5 il
(TEmRA U RGP WIEYER 75 UmL), #h50
T 2RI OK BB 10 mL, % pH £ 7.0, B
FESL T 37 CHEPR S 100 r/min JR4E 2 min,

2)HE WM HEEAAESRE B ERS 8 mL
FEPL S W (SGR) i 45 IR 5, V8% pH (R 3.0, i
A5 L 0.3 mol/L. CaCl, ¥ Al H 5 A (4B
IRA YIS PE K 2 000 U/mL) , b 75 28 18 7K AR
20 mL, F 37 CHE IR 100 r/min A48 1 1k 2
h,

3) MaiHk BIEALHRE, AT pH A

£ 7.0 M HEABEE, HHAYS 11 mL &3
/N W (STR) it & IR &, A 40 wL 0.3 mol/L
CaCl,,2.5 mL 0.16 mol/L BT 5 mL HEE (&
N IR A RIS YN 100 UmL), #5878 18K
% 40 mL, FE S ARLETE 37 CHEIR T 100 r/min A5 4
INBIEA 2 he B, CBERE SO B K TS
min i i 23
1.2.7 RifRiE  FENEE R, BOE AR
BOEALSE =, B b RSO R A i Ok B R
AN R
1.2.8 Tl R NGB Ik S
bR 4 BB Tian SO 7 HARFRLL 101 1R
B S LA o, RGP RS 4 3
h, FEHLEE S KB 95 CARB 4 AL HE 5 min,
F J5 A 10 000 r/min &0 15 min, B 3§ W (10
W) i E g b FEfE R 125 V R ML 2 4 h ARt
55 R 12%57 B R 5% 45 i 647 70 Bt , % S i
ST YA
1.2.9 MRS ENE IR 101 o)
W AT WY A TE AR R 5 KR A B FE 60 min, LU
10 000 r/min 5.0 20 min, £ 2] 3G, R B4
i BEIE AL =97 LA 10 000 r/min #5.0> 20 min, 153 |-
TR, R LR E A 5 b3 W v ml s
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2.1.1  SPLfHY) A Ko R B 7K 4 28 1 o & o R
pH {E  SPI. AHYI A LA B A H 7K 43 pH (8 &

FUBC S AR AR 1 Bos  Herb AW A ik o0 35
AR 0 L R R T RE 2 0 B — )
Ky, BOHIR IR T — A 5 K o & (>
70%) o 3 FAE i B9 1 35 S K S B E ARG,
RIUK 7y 2 3 o ik . HEY) A R AL B9 pH
(EAR 4 T vk, T SPT Y pH (RS2 B M | IX AT RE
Hol & LA,

x1 H&WkS pHEREERSE

Table 1 Moisture, pH value and protein content of samples

Ko E 1% &G kA EI% pH 14

SPI 6.67 £0.37° 85.75 £ 0.42¢ 8.47 £ 0.026*
AR 70.38 +0.24* 20.78 +0.11¢ 6.82 +0.029¢
A 5842 +0.11" 26.95 + 0.63" 7.23 +0.022"

H LRSI F/NG FhEFRR 5 B3 (P<0.05),
2.1.2 YA KFE R B LF4ELhE R 38 I g Ay

R | 2 GUA R O 45 R A SRAE AR A R T
LT AEAL S o 3 2 PR, 0 P ) S 8 T L g4

PIRKE TR A, v ey 80 2 FE 4 A
TR, XATREAY A RN T T2 8%, It
Hh R [ 52 AH G

&2 EYWRATE AN REREE

Table 2 Textural characteristics of the plant-based meat and pork

W g T CE 223 oL o /g o A
M B 16324 +516.2" 0.859 + 0.063* 0.805 = 0.027° 11329+374.8  0.245+0.020°
o 20 024.3 +2 510.5° 0.496 + 0.037" 0.537£0.026"  53663+911.1°  0.208 +0.019"

Y« UK RN 5 207 2 5 13 (P<0.05).
YU LR LT R LA IE ML FEAR . iR 3 1l

R, R DA AR v 9 1) O A 1] 5 U g 4 3
TR (P <0.05) ;111 P 2 A 21 AL JEE B ATt 35 1k

Z5(P>0.05), XEHREECNRHLUL R R
2T (BT 75 iR k) 1A B S Y 5 55
25, Bl B YRR S5 AA e IR K 5

x3 EYAMEANE ABETAREBALE

Table 3 Crosswise strength, lengthwise strength, and degree of texturization of the plant—based meat and pork

& A (F)lg W T A (Fy)lg PR
M 1 843.9 = 112.6" 977.4 + 108.6" 1.15 + 0.20°
R 2181.5 + 157.8* 2703.1 + 166.0° 1.28 +0.09*

T RS RN T4 R 22 53 8.5 (P<0.05)
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Fig.1 Light micrographs of the plant-based meat

and pork
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Fig.2 Particle size distribution of samples

during digestion
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Table 4 Particle size of the plant-based meat and pork during digestion

7 AL o B # Dy 3/pm Dps ofpm D10/ pm D.¢so/pm Do)/ pom
o 3 4% 2 min 4 350.1 + 88.3 99.5 + 26.3 45.7 + 18.1 267.9 + 663  769.5 + 194.2
A 216.1 + 28.0 489 + 5.4 18.5+3.3 138.8 + 12.4 529.6 = 73.1
§ %1% 120 min A 317.0 + 44.7 67.8 +5.4 25.8 + 2.1 189.8 £27.6  787.0 + 111.2
L0 160.1 + 58.5 46.0 = 10.0 167 3.2 99.7 + 28.5 365.0 + 137.7
A EAL 120 min - AR A 81.7 + 15.4 30.4 + 0.7 12.8 0.2 46.5 2.3 167.1 +20.2
Ll 340 +5.8 1.1+04 0.3 +0.1 25.4 + 4.5 80.4 + 15.3

TE Dy i 3 AR O3 BLAR 5 Dy o8 R F M0 T35 AR 5 Doy Fm FEARL T 1P A 10% 19 UKL/ F I RS 5 Do B FEACKL T A 509% 1 oL

INTF RS 5 D)oo 278 B B RE T H 909% 149 UKL /N T RS,
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SER O G K F A A A AT ) A SCEE I AR A
SDS-PAGE 3%, w] LAy #7 iH A ik 72 v 2 H T 4
TR A IE O, AEY RS SPT N T i =
di, 1 3a B UKE 1 AT DAL B R B LY
BT R GERE M (e F1 B 3 Fh KL ) R Y J
A S, A2 S WP S AR 30 min S5 A AR
MR Gy FFi B AR IR, /Ny 2l B 60 32 4 i
W, R, fERE Y A AT SR BE LA B B K
ERE R AN S A A, A EEZ R, SPI
HEA B IHA B B G AU B -1k K BERE (4
W, I Z A 28 59 0T BE R B 2 A 4 S AT
A, NGBS AR R R R oy F S

ku M 1 2 3 4 5 6 7
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3 #miHEiEF SDS-PAGE B %
Fig.3 SDS-PAGE of samples during digestion
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I S/NTHE A, SPL M R fie K, A 0 A B AT i
Ao mALT SPLAR, X AT REE b FAEY A i
KREE AL R B R A AR, BRI,
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HFR/INIT 5 AR WAL RE S AR TR, FEH R i T8
TE LET A 45 ¥, £ 2 5 2 4 2 0] S i 4, B A
T 5 Il 1) 2 g | S BOK g A B R T R
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TR /Ny T 4000 SO BT AR v, U B I Je 18
JE R 1 8 S I /N I3 1 9 IR BT Al R
fifk o FEPE 3b T AL 28 A 7R 280 T AL 30
min Ji , 7r 1R R 4545 (= 97.2 ku) (9B 72
e, R B2 7 B /N T 14.3 ku B 671 10
P A7 2% B B S L (RPN R X i W A
BRI AL, 237 R R B R SRR R A A
N BEE AL B IA RO T AR O AN T
FAr B O Bk,

25 L R A L e SPT Y R 731 4 F
T BRI A R i D /N oy T IR B R R TR,
TR IR B 3 1 TOK A RE S /N T SPL AR/ AL
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Fig.4 Soluble nitrogen content of the plant—based

meat and pork during digestion
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e, B AL 30 min 2 E WAL 120 min Bt
th, ATLLE D SPL AV A Al i A & I KOR 2
R B, 3X 5 SDS-PAGE 25 A0 . 2] T /Mg
TH A B B, 25 1 0T 4 TR Il O i, T s 1k R f i
—Hm, Hoh ER AR S R Y
5 SPL AT PE R & AT . DA B Beak A/l
WaiE AL By Bk A v, 5 SPI AN A A AH HE R4 T
UM AE R BB, X UL AR Y R FE /N B B
EORER A7\

224 FEEERA T K5 AHEREE
AN E AL 120 min J5 A7 S 2 LR AL, 456
ST A A 45 S & 17 B R A SRR
N RSSPISAEYI AN X 5 3 A 5 a] ik A
Fr i A AR, BTG IR 2R T AR B e A
W AT A A B AT R R R A R
SPI (A, 15 BH HL 27 4k 25 4 K e ) I (T T g
A5 ) BHAT T 26 T Ak, 3 5 SR RIS 25 R A —
o,

®5 HRENEHREEERAR
Table 5 The free amino acids of the digested samples

7 B 2 B /mg- (10 ¥ 120 min B 120 min
g HALR) MR A MBI EA
R A Z B (Asp) 9.3 22.2 29.7 473
7 2.8 (Thr) 4.2 91.3 13.5 20.1
2 5% (Ser) 12.3 7.3 39.8 16.8
528 (Glu) 22.6 4.1 67.9 94.6
JiE Z B2 (Pro) 6.5 7.9 21.3 16.9
H 28 (Gly) 5.3 8.9 16.2 18.7
A 2R (Ala) 4.9 14.6 14.8 31.3
A (Cys) 3.2 4.5 7.9 9.4
81 A8 (Val) 9.3 10.9 27.9 23.6
2R E B (Met) 2.9 4.6 9.1 9.9
5t 5 &R (Ile) 5.5 8.4 16.5 20.1
5% 2B (Leu) 11.1 16.9 35.6 37.8
B 2B (Tyr) 53 5.1 17.1 12.1
KW &R (Phe) 29 6.9 9.1 15.6
AR (Lys) 5.6 17.2 18.2 37.9
28 Z. 8% (His) 5.6 10.3 17.9 22.5
2R (Arg) 11.1 12.9 27.9 29.1

BHBALRES 1276 2540 3904  463.7

3 Hig
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8N & W, 5 SPLAH EE , R4 A A7 7E
1) T 4t 25 K9 FIE A T IR S5 B i ) TR SR
TE A

gi b YA B RE T AR P, (H
P R RN R P T AR S R R 22 B
T 5 AN W AR TR B il A8 T2, SR AR A Y
BARME,
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Studies of the Protein Digestion Properties of Plant—based Meat
Chen Chuling, Deng Ninghua, Luo Mei, Lin Quanquan®, Han Jianzhong
(School of Food Science and Biotechnology, Zhejiang Gongshang University, Food Safety Key Laboratory of
Zhejiang Province , Hangzhou 310018)
Abstract In recent years, plant—based meat has received widespread attention worldwide, and more and more food gi-

ants have begun to produce and sell plant-based meat. However, its digestion and absorption properties are still unclear

and need to be studied urgently. In this study, the digestion properties of the protein in the soy protein—based —meat

were explored and compared with pork and soy protein isolate through in witro simulated digestion. The following conclu-

sions were drawn: The degree of texturization of plant-based meat and pork were similar, but the fibrous structure of

the former was denser than the latter, and the elasticity and cohesion were better. During the whole simulated digestion,

plant—-based meat had the largest particle size. The results of SDS-PAGE, soluble nitrogen content and free amino acid

production all showed that the degree of protein hydrolysis of plant-based meat was lower than that of pork and soybean

protein isolate, and the fiber structure in vegetable pork was attributed to suppresses protein digestion in a certain ex-

tent.

Keywords

plant—based meat; pork; protein; fibrous structure; in vitro digestion



