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Quality Change of Fried Chicken Nuggets with Chicken Breast

Substituted by Mycoprotein

ZENG Yan, ZHANG Xuewen, L1 Demao, WANG Qinhong, SUN Yuanxia"
(National Engineering Laboratory for Industrial Enzymes, Tianjin Institute of Industrial Biotechnology, Chinese Academy
of Sciences, National Technology Innovation Center of Synthetic Biology, Tianjin 300308, China)

Abstract: To explore the application feasibility of mycoprotein in meat products, mycoprotein was used to replace different proportions of
chicken breast during the preparation of fried chicken nuggets. The nutritional composition as well as the cooking loss, color, texture properties
and sensory scores of the products were evaluated. The results showed that the contents of protein, fat and total dietary fiber for the fried chicken
nuggets with 20%~60% of chicken breast replaced by mycoprotein were 21.12~18.78 g/100 g, 9.98~10.48 g /100 g and 2.22~5.23 ¢/100 g,
respectively. With an increase in the proportion of mycoprotein, the cooking loss of fried chicken nuggets decreased from 19.19% to 16.28%,
the hardness increased from 4.48 N to 5.97 N, with the elasticity showing a trend of initial increase then decrease. Compared to the product
without mycoprotein, the chicken nuggets with 20% chicken breast replaced by mycoprotein had a slightly different nutritional composition and
essentially identical tenderness (p>0.05), although its brightness (L* 67.60) increased and its chewiness and elasticity increased by 43.95% and
17.95%, respectively (p<0.05), resulting in good sensory acceptance. Taken together, mycoprotein can be used in production of new fried
chicken nuggets. Thus, this study provides technical support for the application and development of mycoprotein as a substitute/alternative for
animal protein.
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UKFAV R 1h, BURYIEEER, 180 °CHiMAE 4 min.
=1 IEGIREC T
Table 1 Ingredients of chicken nuggets
HAEaBKAE M A tul(glg T/ 2)

AR T 0 40% 60%
X504 1) 200 160 120 80
AHEa 0 1 22 34
sk 0 29 58 86
IR 25 25 25 25
EX S 10 10 10 10

# 2 2 2 2
1B 1 1 1 1
Bkt 1 1 1 1
XFrHr 1 1 1 1
=N 1 1 1 1
B 75 75 75 75

i ARG G BRI KAL) ) AR E, He R
WFE A 28%H 4TS,
1.33 BRI

SR FINERS U F i A LI GB 5009.5-2016

(B A EF A SR S AR E ) rELK

TERIENE; MR 2321 GB 5009.6-2016 (X %
A SAER S TR IE Y 2R KR E
i fr T4 S B4%I% GB 5009.88-2014 (£ i 224 HE % b
HER S R AR 4ERIE ) e s A T E s
K& B4 GB 5009.3-2016( & 4 4 S ARE £ i
HHK T IINE Y R BT EREIE s Ko B B
GB 5009.4-2016 (£ ity A= S bRt £ it A A 7 (R )
HHIRIRIREZINE « BRI 3 Ik, BCFIE.
1.3.4 pH/ARE

Z2 R, FREX 10 g HiERIAEXS S 50 mL 4l
KRS, FIFH e BB TE T AREE 1 min, JX
B 30 min, WAEUESEI pH B EEERA T, i
2 S, MR EEIE 6 Yk, BUTIME.
135 F KM

SR PN TT, FREIC TS HIHERT
s wl, BHATHIE, TS S FH BT DG FH AR 2o R
KA H B =I5, FRE LSS HG RS = w2,
AR EENE 6 I, BCFIME. % F0HE ST
R (A, %) -

_wl-w2

A x100% )

136 &ENZ
BHAR TP E, SR ISR TE
A BB EXS S T s DI T, 2 A E % L
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a*. bMEMEAPTIIRE I AR, A
rnEEE 6 Ik, BCFIIME.
1.3.7  JAmiK

B e ORES, YIRZT 1 emxl em>L.5 cm HK
TR, Wt i BORAGEAT A E . S E0R E R
P/45 3k, MIEHEE 1 mm/is, TEASE 40%, filk5m
Ha), filik/1015N, 2 RIELEN ARG 5s. MlEhd
B ERPE. SRR REGME. PHMEME. RSREME. A
FEREENE 6 K, BUTFHMH.
1.3.8 4y hmx

PR B JTER IS A e )R], R4y
M A € 8BS ) S4B . S H e N Wl
1 mm/s. M JEIEE 2 mm/s, fii& 77 0.15 No BN
HEMNE 6 X, HCPFME.
1.39 HEEIKR

Z2% Yuliarti 2P 751%, FALE NS HREA
URRE, NOUIR NG, S SR R G ERE ST
o 75 10KV (PhRIgE HLE R LA 300 f5 UK RS AE Stk
TSR
1.310 REIRHN

SEMEPTTE, %% 10 L2l
RKREFMEA (Bl 5:5) Hpite/ M, Xt
JEXSHPIER . Bk, SRS DR TR E PR . VP
S PRE LR 2.

2 MESHREEITES IR

Table 2 Sensory evaluation standards of chicken nuggets

IFRAT AR Aal
YRR, AR 8~10
ok Ve Rk, AAE T 4~7
Rl F RSB RER, RAE 0~3
ABEEFE, ERRHY 8~10

&iF ABERXFEREBE, EIRARYY 4~7
ABEOEIBE, EPATHE 0~3
WeRRAR, A dAE b ed-k  8~10
Ak MeAF, FARL 4~7
HEPA R EMAE, LT A% 0-3
K au R % itids, AUERYE 8~10
o R PR AT X B, AT M R 4~7
R R KA R A, TR B 0~3
E:OIRAREAH I E R ik,
1311 ZEaE
K- FH Microsoft Excel 2013 - AbFRZH B, Hid
TN A RER . KA IBM SPSS Statistics 22
B B R 2K o b £ LA AT S AT
p<<0.05 F/r 2% FHA BEM,
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2 R

PR A ER AR 23 X M P B b M RS RS AL i P
KEFDFARAIER 3 Fror. BEESARLEEm, {F
F T B AR X E RS S R R 6 R () RS R 2
AR ZERAKR, FEMEATRESHER, 5
TR TG ERARIR I 53 B - B A, i A 0 4
AR S, SREEAAETRES OGN (p<0.05),
WE ARGy 60%I, KERSHL) R A 5 it 2 4L
N 18.78%, MENiBTE TN 10.48%, SR ELT4E
TN 5.23%, K5 IR R 50N 2.04% . Albuquerque
PR T Sk B TR AN () S R AR RO AR T Tk

THYERRYRE I T 5 S FR AR, RIS TN
ASHE AR E BN 12.0%~22.5%, Ko REE
9 41.3%~58.1%, fIEWiiE5H0H 10.9%~22.7%, K
PRSI EON 1.48%~2.45%. Hntth, HEiAEAE
AR 3 RS 1 PR e | XS R e i A T S B s 7 S )
FRARER, T H R A EE 1 B ARSI A 5 S R
IS K T oy B R e R e B R K, BRI iR
SRR AR R TR R B A R4
RTAHIA (L5 TER 85%), HESHKREFRED
B RS, KR EA R R &2 460
AFAE ] RS A5 IIVERS BRI 5 7K 20 o 5 70 B
PR VAR LA 3 i 14 Iy = R R

7 3 EIAEBXESRICFELAERS oH ERFN
Table 3 Effects of mycoprotein on the chemical composition and pH of chicken nuggets

B ARG A8 ) B P 5] /%

0 20 40 60

EGRI%, glg)*  21.8740.04° 21.1240.03° 20.1440.02° 18.7840.03

R (%, glg) 0.8440.06° 9.98+40.04° 10.1340.18° 10.4840.12¢

BIERLF 4%, glg)  0.7240.04°  22240.04° 4164008  5.2340.11°

K51(%, glg) 49.5340.17° 49.1840.19" 50.0440.21° 50.5640.08°

Bol(%, 9/g) 23340.03° 2224005  2.1440.03°  2.0420.02°

pH {4 5954001° 59740.32° 6.0140.44°  6.1040.01°

E: RATAER AR DN EFEATRERARE LR (p<0.05); *FEMAEMIKE REmE, #FAHKH 6.25.

2#r JEXSHERL, P2 pH EESR S (p<0.05), HFEEM
<l e __ _1_ LA A\ 00638 22 12%, JEXSHRI) pH{E A 6.24 1 71516.43.
£ = HAEME = G B A4S 2R SEUMING S a MRS
£ st pH B LR e LR A pH (B 5
& FCE BILAHALRAE. 1 Golge STV RBLE & Uk
et (PIRE F- 242 BH B PR NE RSB pH B, & 20 S 1Y
SR AT YERNRERR RN ERS RN pH (. A EEH KE
0 0 20 40 60 DA SR S0 L T PO EE R I A 4, BAR

T 12 1 AR P LE 1/ %
B 1 EEE ARG R RN
Fig.1 Effect of mycoprotein on the cooking loss of chicken
nuggets
pH {E S5m0 R R AL BRI T rERE, it
s PR ot R SRR o SR SR R 600 KT
PRI R A R 1 ARUS , XS R ) pHAE M 5.95 | 71%16.10
(p<0.05). 5 20% ) B 44 2 11 R 2848,

Devatkal™®M 10060175 468 B AN A2k T T-HEn il
1B, RIGH pH EIUM 5.95 FTHA 597, LR#E
484k, (p>0.05). Shoaib Z£CUN K BRI E 2 S5
JEXSH™ 0 pH R R, N 12%1981 5 E A 12%
PIIKER AR, XSE pH (E2 MRECT 1 6.53 7351
FB&ZE 5.85 F15.62. Zaini 2P B0 A FH T

MRS AR RT3 pH (E TR, 2R
WS LT B L 4ERm] LURAE 5 pH (B ETF, i
FEFEE M veE T iR E A B ARG E R XS E pH
EAL

AR I R T B AU PR S AR R )
BEERN R IR, SR E A
K, BRI A AR 45 S PR RN, T
R, B DR, BT AR
KRG VERSHM R TR ST LB T2 A i
ZHREAR, OFSHPEN&E,. e, Be
SRR SR YRR S e A e,
SCERAE IR, HARER 1 R 2000X5 15 A FRIE XS ER
TAERUR 5 A KA B AR A 00 b T B 2 22 SR
(p>0.05) . {H A H EACELIHE 2 40% 5 60%HH,
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VERSHUS AR 2R B 52 I (p<<0.05). Yeater Z&PHii
WL E A ERE KRG HL R A 5N EHLE AR
IR SR VERS R Bk, S RIN=5Z
HEHRIGES. T Zaini 220435 G AR A 4B
JSHR A FHERSE, BRWLEEEIF 5 pH (BT =4, &
RIUNERSEH AT RIS . 5 BARER (A DL HERS
g R BN SE FAHRL, ST 4 BT
Rt SRR, HEWTRS B i & 27 4 5 B Rl g A 2R
FIA I K 25— FE R, BRI T MERSER 1) 2 R

RS EEE B TSR, Ry ot
VEXSHURE PPN E BN K. AR S R
SVEBBIEPH R, W 2 R, B R
R AE SR ARSI P L s n, R PR Ao
) a*E LB (p>0.05), AN LYMES b*H
PAK BRI LAE . a*E . b*E & B — 2 R R T+
1, RIAINEARED, SEESYRE B, B
OEEA G, WO, BEPYRBIRING S
RASTEERS AL B b, DERK LMES a*
{ti, Dogan 25PARHL 3%[H1/INE S B B 1 S AN
Rt esE, SR REFEER, 52X, 3%
KESFBEEAL 3%MNEESHRA OO, Lt
PEEREERE, (HIX =R AR AN S VERSER ) b=
SN, Kitcharoenthawornchai ZEBSH 414U p A Y B
A SRS R SO E TR, A
RIS R AL E A B SR as m . it i,
AR IR R R A X H RS R 33 IR AN [ . AT
FH AR AP EEE T A G, XHESHRIEE
PIHER.

ERG BRI A 5 L R R AR OK A A
YITE IR 5 MR e B B ARG, RS2 B 44 v i
i RKEE A B . MARGE R (R 4), HiRE
FUR XS P R B AR 2 B A B AR L Py SR
FME L REERIE SN (p<<0.05). ZRIM, YEAE
IR I A 20938 K: 25 6000, B ARAE B 4k 248 1,

TN R PR AR A TE B S 2 55, P AR R M A 0 A
G M. SHEBL, e SRR g & o
X5 PR R BE#AS S Hse  JTR Re PE R MR S R IR 7 B
ISR N A%IEINZE 12%, H PA) A JBEVGE A Pt i el 58
TR, SR 2SI S AR &S . Schmiele
BN o BLTE 58 TV 2T 4 A1 9l 27 4 7 I 1 P o)
it HH R R e (OB B R 1 S X e PR
A R AR R U 2R R DA S R A R
AT LGB A A PSR, [N, AR
RYER R B K B BRI 4SS & R8T B T AR R
AN, SRR T-IRIA B 25 & s, (AN
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Fig.2 Effect of mycoprotein on the colour of chicken nuggets
P2 2 5 DAY i L Y e R P e T B SR R 2R
BUY) I ReAE— R b s B A A RO RE . BT D ME
NG X PRBRARL . TS IN B AR £ 1 AR I A 1)
KPR AT BT JE , R AR AR 20%01)
R A KEXS BRI BT U] 1 o B AL, (H TR H
BARELH1 0 40% 5 60%IS, KEXSERIIBIT] A B 21
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Table 4 Effects of mycoprotein on the texture properties of chicken nuggets
B ARG 6 AR 1 L A511%

FAAFEASL
0 20 40 60

AEIN 4.4840.24° 5.35:4.35 5.89-4).51° 5.9740.18°
M % /(Ratio) 0.760.03° 0.8040.04° 0.800.01° 0.800.03"
14 /mm 1.9540.15° 2.3040.20° 2.0920.20%° 1.9740.05
JEAEMEIN 3.7440.13° 4414032 4,5440.48 4.85:9.29
mfLog b Imj 7.0320.37° 10.1240.63° 9.5340.69° 9.8140.64°
4 HIN 27.5940.43° 27.2540.32° 28.760.44" 29.1940.45"

E: BATAERRR N EFERATEA RE £+ (p<0.05).
R 5 HAEBINEGRIORE TN
Table 5 Effects of mycoprotein on the sensory properties of chicken nuggets
B & AR AR A P 7 Pl 171/1%

BB TR AT

20 40 60
ok 7.5140.38° 7.5040.32% 5.8340.63" 4.8740.48°
RES 6.4040.41° 6.05:40.54%° 5.65:4).56" € 5.24-4.60°
Hrk 6.1740.38° 5.6740.38" 5.2440.61° 4.2549.53¢
=P 5.6640.442 5.8240.45° 5.200.48° 4.404055°
e 6.4740.40° 6.3140.40° 5.4440 44° 4.6340.54°
Er AR EF. OBk, Ankdeisrkig A i A4 0.15. 0.25. 0.30. 0.30. RAFERRRMGINEFEATEAAREER

(p<0.05).

Wk 3 s, SEM WSS BLREA b 1A R 3 AL
RGN, XEXS HRATOL S5 A4 v B A 250 S 20 AT s
WUIRBER P ALY KB, N Ras iR A, itk
— UM T RS B AR EXS H B AR 5o
MRAAET B2 1 7 i O S5 o

Pt i 4T 3 § 200 .

& 3 $3HrR SR SRR A TR B X h ERCIR I M EE A A F2 M
Fig.3 Scanning electron microscopic analysis ofthe effect of

mycoprotein on chicken nuggets

WEVFESSR IR 5. WA FOO XS A AR

Efilhy 20%0, FEXSEHRIIARIESD TR (p<<0.05),

PSR H1G _EbEss, EAHE (p>0.05), M=
(IR B LA SR A VPPN B AR AT B AR 1k

B ELBITE 40%5 6000, HEXSHRL) & UK B PEA T
PRETE T (p<<0.05). WAL FA R HAL 1
A= RIR P A R L2 E A S s 2R s, RIS
DA RIS T I BB RN 22 AN R, (HARBR S 2H 2
MR ZESEE. Hn L, SWHsns, <50
JESR AR B ST R BN R AR . I AR
FE A=A R S R ZDRIE T R A S 5 1365
TS MR I BARAR LA B S - g SR A .,
R R ER ARSI AR, AR T XS H 1 8
FRE R, SEONEBENE, HEA 53R
A LA L SR N 0 5.3 22 S = i S R B
FEAE IR, U Yeater ZECVZE NS HEC 7 i
10%-+ 20%- 30%-5 40%MI K H LR F BN ZH L
B, RININEE A RS B B EXS e 5 4
R EEXS ) BT PERERL, (HEYEA R
T 3096HT, RN R BLR A R A AU ERS HLUEAT B
B, T 2B TR DA ) 11 5 I
PEL RME. MR AR EIERSE (p<<0.0D),
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FRE AN E AR O RECE = . B8, A
BREE BN 20%FIFERSHRE S, AP
£, A AT A R RE R S e AR T A B AR B A
AL, Santhi 25U R IYERSHUR N 10065 & 2F 4
IHEEEN e, BRI Wt R AT, (HBEE RN
I 20% 0 BB VRS R . HEWTRE R AR
H LA B I, Foiy AVEXSHerb () KA 4]
AEZNT= S IR BB VRN I8 A R 52

3 g

BRI P A 1 B AR il P 2 SR K RS R (1 TR AL A
THUT MEA RS EA R HEEE AR AL
I8 55 60%, i 46 (RIS B AT A2 2% 3007 il B TR ALK
R

LN B R AW LT | A P PR P SR E N A AL S B
5 PUESHIE G, i HSZnaE S AR e
PR HEMBRE AN, BRI YD
KA T EEAER

AREE A 209X i I AOXEXSER, pH {E
SRR SRR R B A s ez,
ESEREREIN, MHARE SR, PR PR
FEREF, BRI E A E R s g R E R
T3S A i A

Bt I AR
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