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Effects of different thawing and processing methods on quality of plant-based
bacon

WANG Xinyi, XU Yuanfang, LIU Yue, DU Tongshen, SHEN Cunkuan, YAN Jinxin, YANG Liuming™, YANG Hua™

(College of Biological & Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China)

Abstract The nutritional and quality changes of soybean plant-based bacon were analyzed and studied under various
thawing methods (running water, still water, microwave, and room temperature) and processing methods (steam, roast, and
fry) were examined and analyzed in this siudy. Results showed that microwave thawing exerted the greatest influence on the
quality of plant-based bacon among the thawing methods. Specially, the fat content of the samples under microwave thawing
(1.43%) was significantly higher than those of other methods, L value (31.78) and " value (15.69) were significantly lower
than those of the other groups. Furthermore, the microstructure was obviously different from that of the other groups,
exhibiting a disordered and porous appearance. With respect to the processing methods, steam displayed less impact on plant -
based bacon, while roast and fry significantly impacted its nutritional content and textural properties. The water activity of
samples after steam treatment (68.09%) was significantly higher than that of the other groups, and its protein content {2.75% )
was significantly lower than that of the other groups. Additionally, its hardness, elasticity, and chewiness demonstrated
considerable differences compared to those of the other groups. The result of this study can provide suggestions for the
production and processing of plant-based bacon in future times.

Key words plant-based bacon; plant protein; processing method; thawing method
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1.1 HEIS{EE

RSN, TRTRESHERAT. REEAEETPHSE. BEHBN-18 CHRIKERN
HRAE R .

{38 F1i% & TMS-PRO Bt 4#1{¢, F#E FTC 24 8); DHS16-A Bt ik il A, B
FRERFUBARAE: Soxtec 2050 HRKZIRIEE (B 40 . Ml dbs) RISHAR
Z:F); Regulus-8230 MEHiHS:E, HA Hitachi A7]: CR-400 B E, )8 FRaEEH B A A,
KDN-08C(04C) RUB Qe A, il i s R A R AT s XTG-5200 Bk, _Egehis o8
(B EMWASE; TI-108B BUEH, T HREMEFHBIEFRAR.

1.2 LI FE
1.2.1 AEREHI.

(1) WKBER: B EEYREEREME TRAKQRIE05T FHTHE, HHEFREEE.
(2) BoK%: B GEYDEREERE THEH SRS TRERMKQR£0.5)TH#THIE. (3) ¥
AR : A ERYERRFGETQOL0STCTHER FHE. (4 BUEME: B4 EEDEER
5 o I (5% 6 S 0 TS TN BB b P R AT WV . BA AR 7 NS AR B B M R R R IR E) 0 CHE R
Rt G
1.2.2 AEMIAR

A E RS RS FRMEE XA T 3 AR m TR, 1) i B S o M
RS E TWILABMWMAR, FKABEEE 6 mn. (2) AUHl: IMAEEARHEAEMH 5
mL, ¥R RE AR AE(200+15) 'C FRIH] 6 min, AU ALBEN A -EEE 1 M. (3) BHl:
AR B R EE S E(200£5) C FREHI 6 min, 8% Lh38 I (6] — i 881 1 .

1.2.3 FRigE

PRI TG 3 emy B 1.5 em 1By iR, MERL: P25 #Hk: RESE: NMES 01
N, illl5gi% ff 60 mm/min, JEAF & 50%. T iR T 56 8M0E .

1.24 HEERE

Z: GB/T 5511—2008/1S020483:2006 {H¥WME RE T EMMHESFEITHE ALKE )
HEAT I 5
1.2.5 EEHRE

Z [ GB/T 5009.6—2016 ¢ £ 5 5 R il e » 2547 15 bl 5 .
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1.2.6 IKOTEENEE

Z 8 GB 5009.238—2016 X5 7K 203G BEAY S 52 ) R FE 70 7 378 FE 0 52 {50 47 0 5E .
1.2.7 9HEEBEE (scanning electron microscopy, SEM) 54

WA lal v N R B 2 g BRI EEEARPE S SE AT AR A EE, AR 15 mL REALFEREIE 3
W BRI 1S min, BERERIRE B AT 30 min. BRAGE RS IAT A R BEERITFAORE & R
T A AR M EERT R, A SEM X FEm TR, WEFSEE. MRS ECh 100, 800, 1000.
1.2.8 HIERIT SO

H15 Hdfs b 18 /2 3 3332 B Excel K17, 25K A IBM SPSS Statistics 26 #f47 ¥i#F 22 7 & 441
. BOERFRRATFIE L bR 2, F7ERFMEEROMRAERE P<0.05, FTREEEHRT 3 WL EgRAT
LIS, BKERAET 5 1FAT.

2 RSO
2.1 ARBELFFEYEISREFRMD RARNE G

2.1.1 FRBFESINTEMEBIRET NS NS
VR P L T S

Table 1 Effects of different thawing methods on nutrient composition of plant-based bacon

s AT HE AR e ERMEE GREE) ce
H R HE R 66,75+ 2,00 1.00+0.025" 3,500,090
EiREE 79 88 42 83 0.76+0.03> 3334029
i AR 69.63 229" 0.80£0.05" 313020160
W B 69.49+4.17" 0.52+0.22¢ 3.47 0,400
i A 72284267 143+0.25 3014028

e FEFA R E R A F R G A RS R (P<005) CFHED .

A U TR R E Rk F R AR 1 B, KATEE (water activity,
Ay) REMBEYEEESFEA O EERE. THENES K EERLEEEES, B
Ak S RE R K AT 5RO 72.28%, W T AR 3 MR AU RS CEEIN 69.5% 44D B
A () gt 145 7 =X 4 4P 2k 5% AR 19 7K 43 3 R g s

FRff s At AR ER AT A @ E EEEN, HHEMGIRTESREKRAEL, 51
E AR Rk E . MG SRR S8 1.43%, HEEBSTHM 3 PG
o DL E e AR AR, HP R IRMRRE MR EN 2R, (U8 0.52%. HERFEATEER
T Gl 51 FikshmsEm N GE, HA g thse e, 8T R e,

VAR AR AT L i R A R R R R R et . B R, AR
MHGHEEREANSBIE 330%5EH, SHEEMERBNAGERESRER . WHARBRSE T
A AR A E AR SRR BRI SRS EARSERIK, A 3.11%, EE
A k2 B At G R R R, BIREAMBREME KEREEEM, BEORSHERT, TAmW
RAEAZHE, (H 8RR,

2.1.2 ARG TFEDEZREENF M
Fe RN 1 TR AN S HE 5 2 1 B

Table 2 Effects of different thawing methods on color difference of plant-based bacon

B A L8 PR bE

W EERT AL AR 46.13+1.38° 24.03£0.72 2168061
A IR 3928 +0.93" 18.44+2.38% 1881+ 161"
i A 42 444173 18.24+1.51% 190341300
R 43404262 1551 +0.56° 18784025

i R 31.78 40,83 1549+ 1 .39¢ 15.69+0.86°
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A TR S A A R R E SRR, RN, L F RS
JCEEEERLF, R 2 VI, M T E R RS, WEREERERS AR E EE ORIk,
HEM 2 TR LB R, PRSP AT S AR AR, SR B R A R, RS S S SR e e ) B
m, ¥SPeEnsEEtl, SEHEETL. LPRERGEENEYEEEN L'HAN 3178, 2FET
Hode 3 PmEdR 720 T RAE TR LESE, N 43.40; o {5 3% B EE 5 A 2000 3 i 1)
THLE, BEAERBFEENMKBELEBMES o EBFE 18 LI E, & T 5 R 05 TR i i ok AL #
IGIFESE (1550 A7) b8 0 W] 38 BA FF S 0 B E e 2181, DMV S I R S5 B R BT R
FART HAL 3 MR T, (U 1569, H A 3 Rhs O AR E SRR S BTETE 18.87 KA. (BEFEN
A TE — S FREE b R AR 7 U4 o SR R T
2.1.3 AEBHL X T EMESIREGRIR

eI WRH 1 TR N 55 ML b B

Table 3 Effects of different thawing methods on texture of plant-based bacon

s TN EE fmm I W ma e FitE N
B R R R 5.20+0.13" 0,71 £0.02% 1.76+0,04% 247006
HiER 5.6+0.92 1.23+0.16° 3820720 3.240.59%
AR 5240460 1.3540.04° 3.704£0.13 2.74+0.06%
B AR 6.5+ 1,08 0.87+0,07 3.02+0.76" 34062
R e 4.734+0.31" 0.55+0.03° 1.0640.140 1934021

A~ [ it 7 AT R 2 B WY B R S PR R R an 2 3 BT . TR MR Ak B S (R A 2k B )
FEL S, MHASRER IR B 473 N, 0.55 mm. 1.06 mJ 1 1.93 N, #).8 EK T HAh 3 Bk
GBI . E AT AR R MR R, B e TR LR TR R R R s S g .
EIRMEER T YRR A Mt BT HAL 3 Fhafvdr AU, EE TR % IR R R R A R
£H 25 op R KOS TR R K, K A3 i R S K Ay B SR e, B A R SRR A, SRR . KRR

2.1.4 FRERFES I T EDEBRMNSENEE

a

a-M KT R b-TEACRR R - WIRRRYR . d-TUB AR IR
B 1 A [ A o A AU BRSBTS AR (1000

Fig.1 Scanning electron microscopy of Plant-based bacon treated by different thawing Methods (= 100)

ARG T R AR ) GO A B S E 1 B . WK R AR S A R RO, R Sl
I A7 E 8 % BLIAR B A B <AL, S Bk U ORI AR, JF T B A £F R 454, K #
5 R ) 2 B AR AL R IR ELAR o KL IR M R, AR OE, W Wi K R iR i 12
Hh RO T S B AR B pp e G, R AT AR N R A R R IR AR S I R AR B R AL AR A
FLER, (E H AL B K IR A R A TS e s, I AT S5 1 SO R, 1 7 UL R R [ 4 4
BT RS YRR R 3 MRS, HERSHERER, BAEEFZI
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W RS HL AT, HILFLBO R 3 MRS OB U5 B B SALIU N %, RS o T
PR R R R AR, RA BB RERES .
2.2 FEMIAXNFEYEZREFRES R AR
221 ARG TFEMEEREFR SN0
Bed B LI T 7 SR A A LS 95 4 0 B

Table 4 Effects of different processing methods on nutrient composition of plant-based bacon

WS AR HE % HE W 5 ki HEM A%
FEFRUAE TR 66,75+ 2.00° 100+ 0.025¢ 3,500,090
LR 40,03 £2.84" 2.06£0.34" 4.91£047*
il 68.09 42 36 0.79£0.03¢ 2,740,630
i 43.41+1.02% 4.10+0.36" 4021045

EHEERSE N TR ARSNGB e LA EERw., hE 4 a/fg, 23k
I b F RS B4 B K TEEE R RO, 9 40.03%F1 43.41%, HEEMT AR GEMES, HEZ
FIL ] 0 02 s 1 S R o R K P . T FE AR AR S A RE S KM IS RECN 68.09%, BT HT )
FEHEH O K A i B, HEWRE T AR O AR O AR AU A, A B EKESINE TR X
M, P S B0k S K A i R BT

M HAB S EDEREROELTSE. BREMEHERFSERN SRR 4.10%FH
2.06%, eI (1.00%) MAEBIFEG C0.79%) ROFEHT & R, HED AT RE R B T BT HR] AN
MR R E R, TR PR =B S sR, SR SMEESER TRE, #9 m ok
B, A T SR IEE A NAE &Y R A T R R AL, T R O ) G S A FEAR R, DT
el S Er= T —E .

deAh, K E RS RS ROE AR SRR T 4%, BT EER (3.50%) f#E
BGFES (2.74%) BB AR SR, HEMR b T R R0 i i il b B R OK R 2k, AT 3 BUER G
R,
222 AEMIAEXN FEDEEIRBZMFE

SRR T Lo R B A 5 3 A

Table 5 Effects of different processing methods on color aberration of plant-based bacon

T L'{l a'fli Bl
STRF R L R 46.13+1.38° 24.03 40,720 2168+0.61°
T 201540960 12,59 +1.16° 939 +0.90°
i 27454137 13.41+1.20° 12.97+0.,59"
il 20.05+2.30" 14.51 1 48 12212 144"

ANE N LA TR AR A E R &k 5 FoR, 3 ML S B E REFESNSmHaE
fabr, HAPEBEFESF LEM 46.13 (X 2745, BEE & TFHEH (20.15) MEH (20.05) 51
i 3FMI AR ZEOED ISR d EAFERENEZER, BWAE 135 A4 BHlERFEERSD b
EHRfk, H939, ¥MEFKTFHEHMNTHA.

2.2.3 AREMNIARFEDEEREEF M

BE6AS A I 2O R A T R 5 T b e

Table 6 Effects of different processing methods on texture of plant-based bacon

ik g fill FEEN A EE fmm PELA {4 fm e HEN
AR AR 520%0.13% 0.71 0024 1.76 2004 247 20.06°
i il 6.00+ 1 08" 0.56+021° 1.42+0.33¢ 2.53+0.50F
R 315040320 1.294+0.30° 236+0270 1.834+0.24°
el 6531058 1132011 4060620 358+0220

AV FESTIR B A E — R LR T B E S e B, ARl e i AR LS B 4 i B9 5 A
¥ b S R TR A (A B L R o RO TS A VR A (RN T R A R AR U A A Y e e T A R
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W 6. Rl (5.20 N> A&l (6.53 N) <R THRE S A BERE, (HzSH] (3.50 N I 2 BRI fE 4 A b5
MROBERE ;. AR A7 30T R b 0 5500 2 (9] T e S R 22 e, B vl 8 R 6 ) A SR 43 B0 1.29 mm
113 mm, 0T R SR LB PEME Iy i, 25 R ] fr R AR 43 50 R 2.36 mI AT 4.06 ml,
PR TR E SR, B ErrE RN 3.584 N, B&F& TRIBIRER GRS .
02 1 T B 0 ) R e i A A R S B K A R e, T A o el b K S O TR S R
M, FHRES LR T —E BT, PR A i B 00 SO R 7 AR A R R R

3 g

A [ g AT I Ty ey 2 S D e 5 R o o 7 P R o BRI AR R O RE S A R MR R
Fe, HERMUESHEERmEE R G E R BB T ES/mEF S, HIEEER R &5
FRARE RO EE T B K HE LA IR K A R O E A 7E & TR AR S BN BRI 0 IR ¢ A O O CR B
) FE R A R W J k. #EIN L7 rh, 3 Fin Ty A SRR G . EERMD L, W
il 5 065 Wl o R i B A T R B, TUHERT S R A S W B, AR AR A IR AR R AT, TIlR
WAIE O SR TR B, B RERTRT 4 SRR ER R ST, BRSO A
R e T, 5 A A EL M A D B BRI, ) U B o RO R A R P T B, SR A AN L. 4R
BT, 3 FEAS (R R A T O A A A AR A i R G, R S PR AR R G BE SR S E AN T
A, ATRUR S S AL B R A P R e B i {H .
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