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The Consumption, Perception, and Sensory Evaluation of Soy Meat by
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ABSTRACT

The purpose of this study was to investigate the consumption status and perception of soy meat among
university students and to compare their sensory evaluations of commercial meatballs and soy meatballs. The
subjects were students at a university who were grouped into those majoring in food and nutrition and those
not majoring in the subject. The results of the two groups were compared. The main sources through which
the students became aware of meat analogs were examined. The food and nutrition major students were about
three times more likely to learn about meat analogs through ‘education’, and those not majoring in the sub-
ject were about four times more likely to learn about them from the social media (P<0.01). The most com-
mon reason for having tried soy meat was 'curiosity' and that for not eating it was ‘no opportunity’. Without
significant differences between groups, the most common answer for questions relating to the product that
they had eaten was ‘Ramen flakes’ (30.5%) and the most common answer for the routes for eating the prod-
uct was in the order of: ‘restaurants’ (36.6%)>school lunches (24.9%)>large and medium-sized supermarkets
(22.8%). The most common answer to the question inviting suggestions on ‘improvement points to promote the
consumption of soy meat’ was ‘taste’(19.2%), followed by ‘product promotion’ and ‘reasonable price’. About
half of the subjects failed to differentiate the soy meatballs from regular meatballs before the sensory test and
21.3% after that. The difference in the sensory test scores of the two types of meatballs with respect to
‘texture’ was significantly higher for the major students than for the non-major students (P <0.05). These re-
sults could provide basic information that could enable the promotion of soy meat.
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Table 1. The university students’ perception and consumption status of meat analogs according to majoring in food and

nutrition.
Non-major Major Total Povalue”
(N=210) (N=95) (N=305)
Gender Male 64 ( 30.5) 21 (22.1) 85 (27.9) 0.084
Female 146 ( 69.5) 74 (77.9) 220 ( 72.1)
Aware-ness Never heard 36 ((17.1) 10 ( 10.5) 6 ( 15.1) <0.01
Have heard 61 (29.1) 16 ( 16.9) 7 (252)
Know, but not enough 73 ( 34.8) 51 (53.7) 124 ( 40.7)
Enough to explain 40 ( 19.0) 18 ( 18.9) 8 (1 19.0)
Route to get aware of Internet 56 (322) 8 (329) 84 ( 32.4) <0.01
Mass media (tv, radio, etc.) 45 (1 25.9) 26 ( 30.6) 71 (27.4)
Social media 40 ( 23.0) 5( 59 45 (17.4)
Education 12 ( 69) 18 (21.2) 30 ( 11.6)
Acquaintance 12 ( 6.9 5( 59 17 ( 6.6)
Book 7( 40) 3( 35) 0( 38)
The others 2( L1 0( 00) 2( 08)
Subtotal 174 (100.0) 85 (100.0) 259 (100.0)
Kind that get aware of"” Soy meat 159 ( 43.3) 81 ( 424) 240 ( 43.0) -
Mushroom meat 75 ( 204) 39 (1204) 114 ( 20.4)
Insect meat 67 ( 182) 4 ( 17.9) 101 ( 18.1)
Cultured meat 48 ( 13.0) 27 (14.1) 75 ( 13.4)
Seaweed meat 15 ( 4.1 7( 37 2 (40
Unknown 3( L0 3( LS 6( LD
Subtotal 367 (100.0) 191 (100.0) 558 (100.0)
Kind that had eaten'” Soy meat 120 ( 56.9) 65 ( 61.0) 185 (1 58.1) -
No experience 46 ( 21.9) 16 ( 15.0) 62 (194)
Mushroom meat 29 ( 13.8) 15 ( 14.0) 4 (13.9)
Insect meat 7( 33) 7( 65) 14 ( 44)
Cultured meat 4( 19 3( 29 7( 22
Seaweed meat 5( 22 1( 07 6( 20
Subtotal 211 (100.0) 107 (100.0) 318 (100.0)
Frequency of eating (times/month)”  Rarely 9 ( 70 4( 58 13( 67) 0.872
<1 97 ( 75.8) 4 (78.3) 151 ( 76.6)
1~3 16 ( 12.5) 9 ( 13.0) 25 (12.7)
>4 6( 47) 2( 29 8 ( 4.0)
Subtotal 128 (100.0) 69 (100.0) 197 (100.0)

" Analysed for the subjects except for those who had never heard of meat analogs

)
) Multiple responses
)
)

(o)

9 Analysed for the subjects except for those who had never eaten meat analogs

Chi-squared test

IS
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Table 2. The university students’ consumption status of soy meat according to majoring in food and nutrition.

Non-major Major Total P-value”
(N=210) (N=95) (N=305)
Experience of eating Yes 135 ( 64.3) 74 ( 77.9) 209 ( 68.5) <0.05
No 75 ( 35.7) 21 (22.) 96 ( 31.5)
Number of eating (times)” 1 17 ( 12.6) 13 ( 17.6) 30 (144) 0.617
2~5 69 ( 51.1) 36 ( 48.6) 105 (1 50.2)
=6 49 ( 36.3) 25 ( 3338) 74 (1354)
Subtotal 135 (100.0) 74 (100.0) 209 (100.0)
Product that have eaten'”  Ramen flakes 71 ( 29.0) 47 (1 329) 118 ( 30.5) -
Meatball 46 ( 18.9) 27 ( 18.9) 73 ( 18.9)
Bokkeum * gui 45 ( 18.4) 18 ( 12.6) 63 (162)
Hamburger 26 ( 11.0) 13( 91 39 ( 10.0)
Steak 27 (1L1.1) 12 ( 83) 39 ( 10.0)
Salad 16 ( 65) 6( 42 2( 57
The others 8 ( 32 8 ( 5.6 16 ( 4.1)
Pork cutlet 4( 1.7 8 ( 5.6 12 ( 31
Pizza 1( 02 4( 28) 5( 15
Subtotal 244 (100.0) 143 (100.0) 387 (100.0)
Route to have eaten'” Restaurant 59 ( 30.6) 41 (42.7) 100 ( 36.6) -
School lunch 45 (1 23.3) 27 ( 28.1) 72 ( 24.9)
Large supermarket 51 (26.4) 15 ( 15.7) 66 (22.8)
Convenience store 30 (155) 10 ( 10.4) 40 ( 13.8)
Online mall 8 ( 42) 3( 30D 11 ( 28)
Subtotal 193 (100.0) 96 (100.0) 289 (100.0)
Reason for having eaten”  Curiosity 28 ( 17.0) 21 (1 23.6) 49 ( 19.3) -
Environment protection 24 (14.5) 14 ( 15.7) 38 ( 15.0)
Health 23 (139) 12 ( 135) 35 (138)
Weight reduction 17 ( 10.3) 8 ( 9.0 25 ( 98)
Taste 14 ( 85) 7( 80) 21 ( 82)
Animal protection 14 ( 85) 4 ( 45) 18 ( 7.1)
School lunch 12 ( 73) 4 ( 45) 16 ( 6.3)
Included in commercial products 11 ( 6.7) 5( 5.6) 16 ( 6.3)
No reason 9( 55) 5( 5.6) 14 ( 55)
Without knowing 5( 3.0 3( 34 8 ( 3.1
Acquaintance 3( L8 2( 22 5( 20)
Experience center 3( 1) 1( LD 4( 16)
Meat allergy 1( 06 2( 22 3( 12
Religion 0( 00 1( 1D 1( 04
Substitution for meat 1( 06) 0( 0.0) 1( 04
Subtotal 165 (100.0) 89 (100.0) 254 (100.0)




Table 2. Continued.

Non-major Major Total

(N=210) (N=95) N:305) P-value”
Reason for not having eaten™ No opportunity 55 ( 62.5) 18 ( 69.2) 3 ( 64.0)
Looks not tasty 15 ( 17.0) 5(19.3) 20 ( 17.5)
Not knowing advantage 7( 80) 3 (115) 10 ( 8.3)
Reluctant flavor 6 ( 6.8) 0( 00) 6 ( 53)
Soy allergy 3( 34 0( 00) 3( 26)
The others 2( 23) 0( 00) 2( 18
Subtotal” 88 (100.0) 26 (100.0) 114 (100.0)

! Analysed for the subjects that had eaten soy meat

)
) Multiple responses
)
)

(=)

’ Analysed for the subjects that had never eaten soy meat

Chi-squared test

IS

1. ZACYRIQ| CiH|S 14 3 A% HEl

Table 12 AlFHELst A
2 2 giASol] g ﬂ*-liﬂr MFAE Fxtolot
Ake] vlgo] HFe] e 77.9%0)a vIHZ9]
69. S%Olmt} oSl l ois ‘ol

ol AHut QP ik vlgo] vEF
A et B ZH2E 46.2%2F 27.4%aL, B
I QoA AR 4 bR ek vge 7
19.0%9} 18.9% oL}, ‘gl YR MHE 4=
P& gk HlEL 34.8%$} 53.7%E YHTHP <0.01

gFlss A @ 42, B8 diFsY TF
AFg diAlRY TR dAlSS S8 Fo] gt
T 4678S ALIFE 2595] EAFHRIIA EAIEH
o @A ® A2e HEE diege JEU(322%)
> Z oA (25.9%) >SNS(23.0%) > 11-5(6.9%)=X] ¢
(6.9%)>#(4.0%) oI, HE tede ZHee ¢
Hul(32.9%) > S A (30.6%) > 2S(21.2%) >
SNS(5.9%)=X]Q1(5.9%) >H(3.5%) ¢o2, ‘WSS A
& tggol, ‘SNS’= BIAZ tjghdo] g3t H|Eo]
Aol Hls] 2A E=QUTHP<0.01). So1E diFS
o] et AFg dASY THe HESHAE £

&3 ]

Jfolr ox,
e oo 4o &2 ox

ol
3
=)

il
O

N
>~

=

Alste] 7t xtole] BARAE SHA| FteTl, =
2 U S R T717 80%= 1933, HA
1171(20.4%) >22317](18.1%) >8L-L-117](13.4%) >
FHRFI)(4.0%) >R E(1.1%)0] HE oYt AFs)
2 gdlse] S 3P 8I1%E 199R%3L AF 7
3] 91-8(19.4%) >H M 17](13.9%) > LE117](4.4%) >
HiOFS 1171(22%) > HEFIT](2.0%)8] ¢o2 FHE
ollt}. tiAlSe AFHI=E HFo|Relt FyshA
76.6%7} ‘4 13] mjabog 7t =9tom, ‘Y 1~3
SPE 127%, ‘4 43] o & 4.0%2 ZAFECH

l‘ﬂ OHﬂ

2. 37| &

HEN

&

7]

O

R

Table 2 BF cisEt HIRF chehel
93 Aol 45 2 ulbA olE mA

=
t} AFEOZ 20975(68.5%)0] Zil

e r_?L
oX, My o
i)

7] A 3ol
A=l PR Hlgo]l HE dighAe e
77.9%2 HIAZ thahd 64.3%Ect =YTHP <0.05).

237] 43 Aol Yok A% R 43 3
27} 2~537} 502% 19133, “63] oAk o] 35.4%,
‘18] oJsP7} 144%= FHE ollem, dFs] & 31
7] NZe @m Fglolar} 30.5%= 1997, nER
(18.9%) >E-8 - 0] 5(16.2%) >3] #](10.0%)=2H] o]
(10.0%) > B2 (5.7%) > 7] EH4.1%) > E7FA(3.1



%) >YAH1.5%) o2 HE oyt ZurE AF

3l AR=

Aol 36.6%= 19¥, st
(24.9%) >t - 9 0lE(22.8%) >H ) F(13.8Y

ZRIZ(2.8%) o7 HE o]t

7] AF 739l

e T -
(15.0%) > 717}
aH8.2%) >

o, 3E

Z71(13.8%) >THO]O E(9.8%) > M S E]
= E&U 1%)5<9 &2 FHE o}
8kl &2 9689 fr

Q1= 209159]
F3=0] 193%2 1€

L,

nJAE o]

‘HE 7)18)7} (1341\01/"1’5‘ ZAFERRS] 64.0%71 S
SIaL, Bglo] B(17.5%) > S ZE(08.8%) >

J Korean Diet Assoc 28(4):267-280, 2022 | 273

ol Y0 >
&0z 5% olgiek

A 27)(2.6%) > 7TEK1.8%)’

3. 347off st

olAl
[ W |

Table 3 Z7lo] thet QNS ARG Afolck
iR St 1% g @ 2y ST
go] Hrbo] Eolsls HlEL 734%YT, 27

7} 1719 GYAE BF AT & YR el
A sl 7.9%, “dF Bl 88.2%, ‘BlELl ol 3.9%
7b SHOIA By °4T°ﬂ wat 2] ket vk

Table 3. The university students’ perception of soy meat according to majoring in food and nutrition.

Non-major Major Total

P-value”
(N=210) (N=95) (N=305)
Perception for soy Good for health Agree 150 (71.4) 74 (71.9) 224 (73.4) 0.148
meat comparing meat Disagree 60 (28.6) 21 (22.1) 81 (26.6)
Nutritionally enough  Agree 17 ( 8.1) 7(74 24 (79 0.209
{0 replace Agree partially 182 (86.7) 87 (91.5) 269 (88.2)
nutrient contents
Disagree 11(52) 1 (L1 2 (39)
Help to environmental Agree 181 (86.2) 89 (93.7) 270 (88.5) <0.05
protection Disagree 29 (13.8) 6 (63) 5 (1L.5)
Helpful in weight Agree 165 (78.6) 83 (87.4) 248 (81.3) <0.05
reduction Disagres 45 21.4) 12 (12.6) 7 (187)
I can distinguish soy meat from regular meat Agree 151 (71.9) 69 (72.6) 220 (72.1) 0.506
Disagree 59 (28.1) 26 (27.4) 5(27.9)
I will purchase soy meat Agree 115 (54.8) 7 (60.0) 172 (56.4) 0.233
Disagree 5 (45.2) 8 (40.0) 133 (43.6)
How to improve soy meat consumption” Taste improvement 9 (19.2) 9 (19.4) 148 (19.2) -
Development of recipe 8 (15.1) 3 (17.1) 121 (15.7)
Teaching on benefits 77 (14 9) 35 (13.9) 112 (14.6)
Product promotion 8 (13.2) 7 (14.7) 105 (13.7)
Reasonable price 67 (13.0) 30 (11.9) 7 (12.6)
Texture improvement 55 (10.6) 32 (12.7) 7 (11.3)
Nutrients fortification 9 (7.5) 6 (63) 5(72)
Flavor improvement 24 ( 4.6) 3(12 27 ( 35)
Appearance improvement 8 (15 5(20) 13(17)
Packaging improvement 2(04) 2(0.8 4(0.5)

K Multiple responses
2 Chi-squared test
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Table 4. The university students’ identifying soy meat and perception change according to majoring in food and

nutrition.
Non-major Major Total Povalue”
(N=75) (N=75) (N=150)
Before sensory ~ Soy meat experience  Yes 37 (49.3) 42 (56.0) 79 (52.7) 0.257
evaluation No 38 (50.7) 33 (44.0) 71 @473)
Differentiate soy Sucess 33 (53.2) 32 (50.8) 65 (52.0) 0.463
meathall Fail 29 (46.8) 31 (49.2) 60 (48.0)
Clue for identifying  Appearance 39 (52.0) 32 (42.7) 71 (47.3) 0.498
soy meatball Color 27 (36.0) 31 @413) 58 (38.7)
No clue 9 (12.0) 12 (16.0) 21 (14.0)
After sensory Identifying soy Sucess 57 (76.0) 61 (81.3) 118 (78.7) 0.275
evaluation meatball Fail 18 (24.0) 14 (18.7) 32 (21.3)
Perception change Negative * A little negative 1 (14 3 (4.0 4 (26) 0.904
through sensory o) 12 (16.0) 10 (13.4) 2 (147)
evaluation
A little positive 12 (16.0) 13 (17.3) 25 (16.7)
Positive 25 (333) 24 (32.0) 49 (32.7)
Very positive 25 (33.3) 25 (333) 50 (33.3)

E Chi-squared test
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Table 5. The university students’ sensory evaluation of meatball made from soy meat according to majoring in food and
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nutrition.
Soy meat Regular meat Difference” P-value”
Non-major (N=75) Color 5.97+1.08" 6.01£1.13 —0.04+0.92 0.708
Flavor 5.71£1.15 5.85¢1.14 —0.1540.98 0.200
Texture 5.19+1.38 5.77£1.20 0.59+1.70 <0.001
Taste 5.48+1.43 5.89£1.22 —0.41£1.59 <0.05
Overall 5.56+1.32 5.96£1.07 —0.40£1.25 <0.01
Major (N=75) Color 5.84+1.05 6.00+1.01 —0.16+1.07 0.198
Flavor 5.60+1.24 5.95+1.11 -0.35£1.24 <0.05
Texture 4.89+1.50 6.08+1.01 -1.19£1.56 <0.001
Taste 5.31£1.37 6.05+1.09 -0.75+1.45 <0.001
Overall 5.49+1.22 6.11+0.99 —0.61+£1.28 <0.001
Total (N=150) Color 5.91+1.06 6.01£1.07 —0.10£0.99 0.220
0.4457 0.940 0.462
Flavor 5.65¢1.19 5.90£1.12 -0.25£1.12 <0.001
0.586 0.612 0.274
Texture 5.04+1.44 5.93£1.11 —0.89+1.65 <0.001
0.215 0.910 <0.05
Taste 5.39+1.40 5.97+£1.15 —0.58+1.53 <0.001
0.452 0.399 0.183
Overall 5.53£1.12 6.03£1.01 -0.51£1.27 <0.001
0.749 0.374 0.304

" Meanzstandard deviation, out of 7 point

2

w

Soy meat-regular meat

* Paired t-test between soy meatballs and meatballs

)
) independent samples t-test between students majoring and non-majoring in food & nutrition
)
)
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