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Abstract: In recent years, domestic and foreign "plant protein meat" products have been launched one after another. In
this experiment, the by-product "broken rice™ of rice processing was used to prepare vegetable meat, which not only
made the vegetable meat have the nutrition and flavor of rice, but also was beneficial to the comprehensive utilization of
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broken rice resources. In this paper, taking the mature tissue protein formula in the early stage of the laboratory as a
control, according to the mass percentage of raw materials, 24.67%, 20.67%, 16.67%, 12.67%, 8.67% were added in a
gradient to prepare "broken rice" vegetable meat, and its texture was analyzed, organization degree and functional
properties such as water and oil holding capacity. Compared with the control, the texture indexes such as hardness and
chewiness of the plant textured protein of broken rice were effectively improved. The water holding capacity and oil
holding capacity showed a decreasing trend with the increase of broken rice content; compared with the oil holding
capacity, the water holding capacity had a greater impact with the change of broken rice content. The best formula is
formula 4. At this time, the textured protein tastes closer to real meat, has the best texture properties, functional

properties and appearance, and the sensory evaluation is acceptable.
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Table 2 Basic ingredient list of raw materials

EII:IEO

FER R R % K% HEH/%
KEABEEA | 5.0140.02 6.4840.20 | 91.1540.35
ek 1.3340.58 7.7740.34 | 85.9540.64
A 5.8540.33 6.6740.27 | 55.5440.98
VEN 0.47490.30 11.9940.38 | 0.6620.01
K 0.3240.01 12.4240.47 | 7.3040.17
W Ry KAy HEASTEY TR
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Figure 1 Appearance diagram of tissue protein with different
formulas (control, formula 1-5 from left to right)
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Table 3 Five formula plant-textured proteins functional properties
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fic sy 1 79.4040.00° 5.6040.02" 12.7946.02¢ 24.7440.01¢ 1.8740.04% 0.8340.05%
fic sy 2 78.8046.01¢ 5.6740.00° 12.9340.01° 25.2740.00° 1.8440.03% 0.8440.06%
fid J7 3 78.6546.01° 5.6940.02% 12.6840.01° 25.2240.01° 1.7240.02° 0.8140.03?
fid 7 4 78.9946.01° 5.5540.01° 12.760.01¢ 25.0246.00° 1.7840.02° 0.860.06°
fid J7 5 78.5740.02° 5.3940.01° 13.1140.00° 25.5640.01° 1.8540.03® 0.880.02°
payiisl 81.9940.09° 5.4840.01¢ 13.6340.02% 23.5446.04° 1.9740.05% 0.9429.06°
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Table 4 Five formulas plant-textured proteins structure properties

[yl R kg & % MR oo Rtk kg MEL M} kg

Bt 1 15.4020.95° 49.36+.13" 87.940.29% 95.42+41.81° 13.5440.85° 12.9449.92°
B )y 2 17.3240.90° 51.9440.56° 88.7+40.332 92.89+2.66° 15.3540.74° 14.334.07%®
Bie)s 3 18.7140.76° 51.000.46% 87.840.16% 90.88+2.56° 16.4240.64° 14.9740.95%
B )5 4 19.1440.38° 51.4640.25° 87.9240.18% 92.96+1.24° 16.8340.32° 15.6640.48°
BeJ5 5 18.7940.20° 50.130.36% 87.080.21° 92.1842.34° 16.3640.16° 15.08+40.40%
it HE 9.8440.22° 27.7540.63° 72.140.83° 82.1242.70° 7.0940.17° 5.84+0.29°

e [A1F1 P<0.05 I Z R R 2%
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Table 5 Shearing properties and degree of texturization in five plant-textured proteins formulations

B BB/ kg W1 BAT R R RE kg/mm | HAEIBTEI A kg Y1) BLAr R BERERE kg/mm | HGUKEE

fid 7 1 1.4140.04° 0.2940.01° 0.7320.03° 0.1520.01° 1.9340.08"
Bic 7 2 1.4040.03° 0.2940.01° 0.7520.04° 0.160.01° 1.98+40.15°
i 7 3 1.4440.03% 0.2940.01° 0.75240.03° 0.1540.01° 1.98+40.09°
Bl 77 4 1.5940.08% 0.3340.02° 0.6740.04% 0.1440.01% 2.3840.04°
Bt g5 5 1.6240.09% 0.3340.02% 0.62+40.02° 0.1240.00° 2.6640.21°
i Ft 1.5440.04% 0.2940.01° 1.0249.05° 0.1940.01° 1.5340.05°

VE: %) P<0.05 B 2 bk B 3% .
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Table 6 Determination of plant-textured proteins free sulfhydryl concentration

i B ok 2 XESBEEH ek X
i B SR Mg 2.5740.05 2.140.03° 3.8540.07° 6.7340.38° 5.4740.97°
W: A% P<0.05 i} 2R RE.
7 IR B SRR I e
Table 7 Determination of free sulfhydryl concentration of raw materials
i Bi7 1 BiJ7 2 By 3 [ By 5 RIpic
S SRR T uM/g 11.68+0.10° 8.5640.41° | 6.9340.04° 7.8440.05° 6.640.03¢ 5.6340.09°

V. [F%1 P<0.05 B 22 7 B 2%,
3.5 MM
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Table 8 Correlation analysis between plant-textured proteins and functional properties

WE N g HLEWE ki Eiciliifes L AE
T 1
nﬁﬂ%r 0.99** 1
HINE 0.81 0.76 1
Hcﬂ( [ -0.86* -0.84* -0.46 1
Frim -0.71 -0.77 -0.23 0.81 1
L -0.97** -0.98** -0.74 0.80 0.80 1
AE 0.95** 0.95** 0.80 -0.73 -0.69 -0.98** 1
* £ 0.05 ZH G, At RE.
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Figure 2 Total score of sensory evaluation of plant-textured proteins products
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Figure 3 Radar chart of specific indicators for sensory evaluation of plant-textured proteins products
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Figure 4 Production and finished product of broken rice plant-textured proteins sweet Green Rice Ball

4 G

AR SCCARORAE R E R TN R, RAHAE A
YR A RER AT, ROk EmE AN S
X HREHL 2 R (1 22 S S Re e, AR BA RS iR (W)TERI
JiTH, KB A ER PR 0 AN EL O S T A FR bR S
X L AH E A5 20 e T, WEREE D 15.40 kg~19.14
kg CGfHEZH 9.84 kgD, PHIEHM:E I 12.94 kg~15.66 kg

http://www.wjfse.com

(K HEZH 5.8 kgD, ZHAULEE 1.93~2.66 R4 1.53);

(QFETNRERFETT I, /KPR Rl P BERE K & B R N
EIBIES BT R, ROKTEREROK S B
SRR o PR R 1 PRS2 BE AT 1 2 B KR N 25
BRI RIS IE S . )RR E VF B S
B, BT 4 BRCE VAN o S RN G FE AR FR oF
gy, JFHAEMROEN ST, RIEDEH; Hl& K
AL E AR N THIEE SR, Bf
RUFRIN T 77



[1]

(2]

3]

[4]

[5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

AR5 TR 2023, 2(2): 20-28 28

W, RN, EE, FMEE. EWEARKERIF R N
LT LZE5RMWEFRAEI R [J] &8 DR, 2021,
42 (03): 338-345+350. DOI:
10.13386/j.issn1002-0306.2020030365.

WRRN 5%, AREAE:, W4, % MMEARTTRHERE [J]
i 5 kBT, 2020, 46 (12): 299—305.

Ou Y J, Zheng M J, Zeng H L, et al. Advance in plant-based
meat reasearch [J]. Food and Fermentation Industries, 2020,
46 (12): 299-305.

XIEESR, BRI, DK, ENRE, KB EMEARKR
RE T2 A e 0] 8RnEREETY, 2021, 47 (04):
293-298.

Day L. Proteins from land plants-potential resources for
human nutrition and food security [J]. Trends in Food Science
& Technology, 2013, 32 (1: 25-24).

XIBE3k. FEYE QRS O & T O [J. Eal
X 5IR K, 2019, 39 (11): 1638.

Carvalho AV, Mattietto RD, Bassinello PZ, et al. Processing
and characterization of extruded breakfast meal formulated
with broken rice and bean flour [J]. Cienc Tecnol Aliment,
2012, 32 (3): 515-524.

X, PRz oK R G R #ER [J]. RESiE, 2002
(03): 38-39.

BT, B, kR, kEE, T8 RERKEIE
AR HEARIUIR S K [J]. e SR Tk, 2015
(02): 29-34.

XIBH, 54, B, XIHGA, HBEL, MM, FCARIE
2D ARSIV A A A AU VAN ok S Daal ik i e iinp= 1 ) P
WA & R B, 2018 26 (01): 7-12. DOI:
10.16210/j.cnki.1007-7561.2018.01.002.

Jm g

MRik B, 25, B, W, IKAa8 KERREFRN
BESFFRFA [ Bk, 2013 (10): 37-40. DOL:
10.15906/j.cnki.cn11-2975/5.2013.10.011.

EERTR, ZE4, B, T, SREMLE, OB KRS
X ROKGEM R AN T B AR PR s [J]. e EDH
224, 2019, 34 (06): 1-5.

Anocha Suksomboon et al. Effect of extrusion conditions on
the physicochemical properties of a snack made from purple

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

rice (Hom Nil) and soybean flour blend [J]. International
Journal of Food Science & Technology, 2011, 46 (1):
201-208.

Aiquan Jiao, Xueming Xu, Zhengyu Jin. Research progress
on the brewing techniques of new-type rice wine [J]. Food
Chemistry, 2017, 215.

EFIZF. Ui R G AR E A | SN RS R [D].
WO T W ok %% 2021. DOI:
10.27791/d.cnki.ghegy.2021.000330.

X ST R A 7 s il 77 e L2 2 #i4k [D].
PERI K 2%, 2020. DOI: 10.27684/d.cnki.gxndx.2020.000547.

2B, B AR TEAR I f P SR T R 3]
AR, 2021 (12): 112-114.

R, B, EHER, ER— KHMFEBUERER
Yrm LR [0 FRESEE T, 2014 (12): 37-39.

Gujral H S, Kaur A, Singh N, et al. Effect of liquid whole egg,
fat and textured soy protein on the textural and cooking
properties of raw and baked patties from goat meat [J].
Journal of Food Engineering, 2002, 53 (4): 377-385.

U A A A A DL B R X (B R S 9]
A 54ROl 1995 (12): 24-27.

TKE ., BRI LA vE Rt R (3] o
-, 2021, 30 (09): 99-103.

A, M, HER, R, S
WAL [, TR K S 4 AR R),
430-443.

S S A 77 V2
2018, 48 (04):

sk, ak4E, gkE, MR, FURERLRR N R4 Sk
HYEAFRERE [ FEEm%E®R, 2017, 17 (12):
155-163. DOI: 10.16429/j.1009-7848.2017.12.020.

UKLy, FERF, XUEAR, BRI, SR B A K
HIEC W5 [J]. PIZEHIESE, 2010 (04): 18-20.

HEN, 20, £, HBE, KxXE, &5, R, £
R, SSRGS A R B A R R R
PEWRIT [J]. KR AR, 2022, 37 (01): 72-80+88.

AR, VB, ZERK, EBEYL SUBAT B R K S A4
FH AU RS2 RT SR [J]. i T, 2010 (07): 33-35.

PP, FLZECR. BREERAN IR R O 45 Th AE R i
Foyiiii [3]. SERLEHIGRA &, 2007 (19): 1499-1501.

http://Amww.wjfse.com



