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Quality Evaluation and Allergen Analysis of Plant-based Meat

TONG Zonghang, LI Yamin, GAO Ang, XIE Heran, GAO Zifan, XING Zhuqing )

(College of Health Science and Engineering, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

Abstract: In order to examine the quality of different types and different brands of plant-based meat, sensory evaluation and
instrument testing were performed on 18 commercially available plant-based meat products, and the correlation analysis
between the sensory evaluation results and the instrumental analysis results was carried out, and instrumental analysis
results were analyzed to further explore the risk of allergens. The appearance, flavor and taste of the indicators could
effectively evaluate the authenticity of the plant-based chicken nuggets, plant-based beef patties, and plant-based meat
filling categories. The chewiness and shear force in the texture profile analysis (TPA) parameters could effectively evaluate
the sensory indicators. The cohesiveness, chewiness (instrument) and shear force results of the plant-based meat could be
used to predict the sensory softness, hardness, juiciness, firmness, graininess, fiber, elasticity (sensory) changes of the
samples. There were significant differences in the color a” value of different types of plant-based chicken nuggets and plant-
based beef patties before cooking (P<0.05), and the color L" value of different brands of plant-based meat filling before
cooking was less different than " and b" values. There were significant differences in the cooking loss rate of different
brands of plant-based chicken nuggets (P<0.05). Among different brands of plant-based meat products, products containing
soybean trypsi inhibutor (STI) accounted for 57.14% of the tested samples, products containing S-conglycinin accounted for
64.29% of the tested samples, products containing glycinin accounted for 57.14% of the tested samples, and products
containing gluten accounted for 85.71% of the tested samples. This experiment compared the different brands of plant-

based meat on the market, and would provide atheoretical reference for the establishment of evaluation indicators for plant-
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based meat products and potential allergen risk assessment.

Key words: plant-based meat; textural properties; sensory evaluation; association analysis; allergen analysis
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Table 4 Sensory evaluation data of vegetable protein meat
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Table 5 Shear force measurement and TPA analysis data of selected samples
5 PR AP BEAEPE(N) R (N) W (N) 511 (N)
J1 0.77+0.03® 0.52+0.48® 0.77£0.91° 0.73+0.24° 1.00+0.18° 32.15+10.20°
J2 0.80+0.01° 1.65+0.42¢ 3.60+0.92° 6.20+2.90° 4.47£1.12° 47.63+7.30°
J3 0.70+0.08° —0.01+£0.35% 0.47+0.04° —0.03+0.15° 0.66+0.03° 34.30+4.76"
J4 0.81£0.05" 0.98+0.27° 1.3740.62° 1.47+£0.97° 1.7340.83* 30.90+8.40°
J5 0.79+0.06" 1.61+0.18° 1.2940.44° 2.09+0.81° 1.64+0.61° 11.22+£2.03*
N1 0.70+0.01 0.78+0.44 0.59+0.07* 0.48+0.33" 0.84+0.12° 8.27+£2.76"
N3 0.73+0.13® 0.21+0.33* 0.43+0.05° 0.08+0.13" 0.59+0.06" 59.10+10.02¢
N4 0.65+0.02° 1.98+0.25¢ 4.13+0.60° 8.25+1.97° 6.37+1.03° 18.88+5.52"
N5 0.64+0.03" 1.50£0.12%¢ 4.29+0.63¢ 6.48+1.47° 6.75+0.95° 8.82+3.12°
N6 0.730.04° 0.96+0.55™ 1.35+0.80° 1.59+1.26" 1.80+1.01° 28.29+6.49°
N7 0.85+0.10° —0.08+0.38" 0.45+0.08° —0.05+0.17° 0.54+0.05° 58.05+7.06"
Z1 0.80+0.07° 1.64+1.07° 0.81+0.56" 1.80+1.78° 1.03+0.71° 23.74£1.76™
z2 0.75+0.10° 0.86+0.53" 0.42+0.20° 0.28+0.32° 0.56+0.23" 25.03£9.07%
z3 0.75+0.06" 0.45+0.66" 0.79+0.78" 0.85+1.52° 1.05+0.99* 33.92+10.62"
Z4 0.70+0.10° 0.54+0.30" 0.32+0.16" 0.20+0.17° 0.44+0.15° 36.40+5.02¢
z5 0.78+0.05* 1.2340.56" 0.93+0.43* 1.30+0.98° 1.21+0.61° 24.90+5.34%
Z6 0.73+0.05° 0.97+0.57* 0.72+0.53* 0.90+1.09° 0.99+0.73* 17.49+4.00*
1B B2 5 JI AR EE . wlE AR R P R PN SR L nELEE

PR A5 S RAE N R DAHZEA KR, TEIRE
e NEHIEPE DT 23 5 Z6 BT, X S5 EVE Y
e WAgm —2 . 25 77K, S 1.21 N.
Z4 B iR, M 36.40 N, Hiak Sl 73, MR E
Py 2R T HZ U A AR AR, S LR EE AR L
FLEERIAHX AR B, NS, Z6 sipkad b, T
Z1 s R, B AR A = i, SXAT RES H A
TR BT
2.1.3  ANERIE FE AR5 B E VEE TR A SCFE bR A AH
FPESHT  TPA MIEFRAR SEETEM g R b fih b 48
PRZ A FAE— B PR (WL 6) o Horp, Irfa I8
FEARI 5 TPA R MR W35 IEAHSC (P<0.05) 5 BYE
Fabrrl, BRIAMEME BB F5 S A E (S ) A8
FHIEAHE(P<0.01), HAHICPE RBAR &, iX RUIXTF
6 MEVE AR, NHIEH:(SGH Ty B Ry Tk nEIE
PEURE) /MY TPA 554) 72 WA IEAHE(P<0.05),
HARS: R BAR X R IHXT T 5 NECE SRR, 55 1)

F 6 TPA FUBRE M ICITMHE AR Z M 14 K IR AE C R 5
Table 6 Pearson correlation coefficient between TPA and
sensory evaluation index

TPATEHR

NEME Bk EEYE MMM R siblh

BRI 0529 0212 -0.198 0943 0263 0.561
kP 0429 —0.115 —-0.163 0.817" -0210 0.337
BIR 06687 —0291 —0305 0.926" 0381 0.619”
BB 0596° 0326 —0337 09217  -0399  0.601"
2 Ui Jk 0.587°  —0.197 -0.102 0912 -0.176  0.563"
s 0.676" —0.246 —0224 0900”7 -0.298 0.625"
MHIEEE 04857 -0.148  —0.194 —0211 —0269  0.450

T FIRTEP<0.057KF ARG “**" RIRFEP<0.0 7K AR b 3
Ao

RE TR

UXER) BT J 45 5% i Ase B B AR B | 7ok
SRR, JoRE, EFAEER. B (EVED) IYAE LR

22 EYEHANGES

2.2.1 @B AR ECRARTE A WLE 1, A
XA E B i E IR EEA B R A sE ), (HVE R E
PN FERR, SEMNE TH 2% 33 0 MESEEOR & Ak, Ml (O
TGN E TT LASE ANAERR T AR R S B A
FEERIZERE, A ABPRMEY o A4Sk, LR RA,
b RFEEE . HIE 1 T, XS HegH 4 DR AR
ZEPE AR o 22 78 B (P<0.05), [AFfZE
ANE R E AN B3 (P>0.05), S EeE 1, 5
PR SRR o 255 W3 (P<0.05), 1 2L J1,
J2 1 I3 1Y a'25 5 AN W 3 (P>0.05) , ZEATHT J3 Fi
IS Bt b 22 F R B35 (P>0.05), AL /E 3k i
2, ISR, J4 FN IS5 FEATRT L' 2555 3% (P<0.05),
MRS 2Z R AR R (P>0.05) . (O o Fc KJE 12,
J4 e (A BTRR 12, 15 B/, AH AT S 13 e/
O L'fok J4, 71 /).

A APEZE I, N1 Al N2 P S ATTT o 25 5%
AN (P>0.05), H¥) 5 N4 f27E W 22 = (P<
0.05), N1 5 N3, N5 fll N6 Z 4T85 b H8 A b &
(P>0.05), N2 5 N4 il N7 A~ 3 (P>0.05), N1, N4
N6 SEATHT L™22 5 A o 3% (P>0.05) HLAHX #2708,
N5 Fll N7 227 K W3 (P>0.05), L5 N7 5 N3,
N4 Fl1 N5 #A B3 (P>0.05) . M5 1 7%, LA
F &"F BT REATETE B R R, X AT RESE il TR AT
AL T S EPY, AFE o B N4, Fe/ME N7
O b iR N7, TN N6; 3 L' kol N7, fi%
/NR NS 8 EE I R E A/ INERASF T PR I Y
TERL, S M 2 WA SEAK

TEATHIAS [A] S A R4 A (2 LA o
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Fig.1 Color changes of various groups of vegetable
protein meat

b ESMEN, FALHT 24 5 25 Fil 26 AW E (P>
0.05), 1 255 Z1 f1 724 R & 3 (P>0.05) . Xt T
b R, AT AT A AR 35 (P<0.05), Z1 ZATRT i
/N, 23 AR R K . X T LT, 25 RATRT /D, Z1
K.

B, A5 AE AT AT R ARk b Lo BH
o XGRFA N R TR SO AT, A e L
SR, #RE S ATS LA T T R, i AR LR /K
ZRM AT =X, AT A LA E T A
I PIZH I A Vs, X T ge e i PSR A R b 3=
FLE G N RS ZRARRAR N, Hode A T 4 2R il
R AR sl Ul ST RENP L RE S S iR U ([EA R A = E
WA B A AF S T 2 AP, i 2Ed e & AR e R
M, A= ARNFE A b 225 . NS BRI EE

Xt BECR B, X He ] A 5, J4 EATET o fedEiT,
I3 S EATELLRT 6" L8 i, £ HY 8 [ 4k
PDFRE S A 25 5 B W), Horh N1 AEXT B4 e 5 R ™
il JERL AP, 24 5 A EATRT o BT .
2.2.2 EEFETN S EEEFRARIA ST DT
M AR AR Z BN AEICHE DL 7, nI o HP 4 2 8]
EA — @M, (B A B35 (P>0.05), YRR F]
E- XS
2T EEEIEARAIEEEZ A]AY R IR A SE R AL

Table 7 Pearson correlation coefficient between chromaticity
index and color

v b I
FEA REE SER SRR T

Rz -0.155

R
—0.134  0.565 0.514 0.356 0.231

23 EYEARANZEITmMEE ST

FH AR A 2 1R A i S AT =T BR ey
H AT RIS R, A FE BT T AEARRISA T, A
T XS RIS 35 1 2 PR R R 5 P S ] =
SRS B, WA 8., EE 7 AN, XA R
HAS T 5, ANFEFZE= R R g Fan
#(P<0.05),J3 N J4 %F J1, J2 F1 J5 AN 24 (P>0.05),
J1 A0 J2 AN 3 (P>0.05) . IS AL R RHE KN
11.23%, HUIE 13, 12 AR SR/ INR 5.03%, i
X TAEYI R A AT, 7 7 S S AT R A
FM2ER . AARPFEEITRUR SRR IIE N2 2 24.15%,
B/ MR N7 28 8.29%, AHYIER XS A4 H A 2= 54
FRER, M NS HERZERE/D, N2 27 E K. 4R
H K AT A TS, SR AT O R AL ), A )
FEARNEZE DR GE A NER, STt —aE Rk
JEE I BT AE AR R BT S I

*8 AFtHYIE A AR R R

Table 8 Cooking loss rate of different vegetable protein meat

5 AR (%)
1 5.83+2.74°
2 5.03+2.85"
3 8.28+1.24™
J4 6.75+2.47%
5 11.23+5.22°
N1 13.91+1.71°
N2 24.15+6.89°
N3 9.69+2.80°
N4 18.1243.55°
N5 8.58+4.52°
N6 19.3343.75°
N7 8.29:+1.43°

24 EYEBRTIHIRRS 2

FURT T S AR 85 1A di Y 3222 0B R
B AT, BB RAFAURIIEEA S ORI
HAT LA R s BE A ZH LR 254, (H S I [R5 |
A TGS USRI XS, . S 1 B S & 1 A
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Table 9 Content of anti-nutritional factors in several products

PAERGERE M REIREH

5 STI(ug/mL) (ug/mL) (mg/mL) %)% (ppb)
J1 40.04+30.28 - 3.29+4.65 8.93£10.93
12 13.66+19.32 0.54+0.48 3.15+4.45 -

3 - - - -

J4 196.71+£29.55 0.15+0.17 1.8642.63 2.36+2.02
N1 100.98+87.93 1.14+0.23 - 20.74+1.38
N3 126.82+104.38 1.00+£0.32 0.37+0.52 8.96+12.66
N4 - - - 54.37+7.00
N5 - 0.83+1.17 5.19+7.34 56.38+10.80
N6 13.66+19.32 0.35+0.49 4.05+5.73 2.55+3.27
Z1 - - - 8.37+1.58
72 28.66+22.41 0.02:£0.02 4.05+5.73 1.15+1.62
73 - 0.44+0.62 - 2.10+2.96
74 - - - 4.11+£2.38
75  2.02+2.85 0.35+0.49 2.91£1.56 2.90+4.09
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