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Abstract

In this study, hardness, which is one of the most important texture properties of meat products, was investigated in
order to evaluate the potential of using crushed meat products as food for seniors. The hardness of crushed meat prod-
ucts in the Korean market, such as hamburg steak (12 products), meatball (8 products), ddeokgalbi (rib patties, 13 prod-
ucts), and wanja (meat dumplings, 10 products) were analyzed through a texture analyzer. Also, the hardness of UDF
Ist grade hamburg steak (Japanese care food) was assessed in comparison with the texture characteristics of crushed
meat products. The mean value of hardness of 43 crushed meat products purchased in the Korean market was
64,733+12,319 N/m? (23,650-102,780 N/m?) while the hardness of UDF 1st grade product was 50,910+4,990 N/m>.
The hardness of 16 crushed meat products was not significantly different from that of UDF 1st grade products
(p<0.05). On the other hand, crushed meat products had higher relative standard deviation (RSD, %) values of hardness
(mean: 19.6%, from 7.8 to 43.1%) than the RSD of UDF Ist grade products (9.8%) except for three products. There-
fore, crushed meat products could be a developable “food for seniors” if deviations of texture are minimized. These
findings on texture properties could be an effective data base for the development and quality control of “food for

seniors” using meat materials.
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TE ABALE], 20% oY ATE RAFABE 2R
TH(United Nation, 2008, Jang and Lee, 2017). 3= F
At a3t o] FolA = FAHE FAA WEH 2017
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Korea, 2018). WAl 53} A& Abgde] 2wz} A =4
AP AFHo|n, 11 F 53] aFzke] A A, A2 H
EAL 38 4Fe HaAo] HFEHIL Uk A FE
b AEi A 2 AFEA Ao w2, IEAE]
714 BQ s 7 H RS} A Folu Au| AR AES 1592
SHS ¥8(34.8%)°] 7 =3kth(Korea Health Industry

Development Institute, 2014). 3+ i Ao E3]
A7 39 A1 e A Ha @] 2 5
=HE AEF(173%, 18.0%)S A3Zste o2 e
(Korea Health Industry Development Institute, 2014) 717
a9 Az-Astel A AFe] 540 53] &
83 Zlo® AdEm, B4 I G, ", 7IE=
M ek AP AE AFe] BaAo] Frhstal At
(Korea Consumer Agency, 2013). =FUjol|A = =2t %
F3} 2]F ook obd | 7} <AL ® R3] E(Food for senior)’
S Aolsta 71E B A4S vHEsTh =ik EEol

wEw P RIsAFol/, Aot B, as]T At 5
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A= 0}0:] 1%’1}7} 4 7] ?ifi}ﬂ] 7%@ ﬂ%ﬁi
olof A3t B 4 o] ™ (Korean Industrial
Standards, 2017), 23] eFEebd=]e] 2Fe] 71& 4 4F
Aol w2 Pk HH, &8l F, tiAL w59
s8E st Az TFEstoof ahH, P, T,
A0 g 4 SFAACE st AF | THMinistry of
Food and Drug Safety, 2018). SH=AMGETZAAM = E4
mel PR FS v 2ol 3BAIR £/ ATt
(Table 1, Korean Industrial Standards, 2017). 1&Al= X|o}
2 A7 7Fed AFL=2 A=7F 500,000-55,000 N/m?, 2
HAlE dEer A3 7hed AFLE A =7 50,000-
22,000 N/m?, 3SAIE & H3F 7153 AFe2 A=r})
20,000 N/m? ©]3}, =7} 1,500 mPa's ©]7dQl Aoz 7]
5 A&}3. ok (Korean Industrial Standards, 2017). 9=

2% 4%

< 2006 5_133/\@ of Y3t o (o], 2017), 27
z13 AR HE o] N EAFS 7 AR T A=
3:/8'% U7 FE2 o]Fo)A Yth(Korea Agro-Fisheries

& Food Trade Corporation, 2017). 3% U7H|EL A
3 A FE 939 YA TR F=(Universal Design
Food; UDF)& EAS 7|F0 8 49A| 2 FE3l 9Jom,
St At 23 A8 TH(Table 2, Japan Care Food
Conference, 2018). A& A} A& 5243 IHE HF &
A vl Aol HdEste FHe2E §7(16.1%),
N 2F(14.1%), Z/B/ANF(14.1%) 52 o2 A
o, AA| A FF ks AFo2EE /AN F(16.0%),
A AF(14.7%), F7(10.8%) 5 TOZ ZAMEO A%
A% aNlE HF F2o] g AFE Ve ATHKIm
et al, 2016). ZHA7L AAE T SHE ASst= vE&S
16.1%% 7P =skou AFNES] H&e 83%=E YW

Table 1. Korean Industrial Standards (KS) of foods for senior

Hardness Viscosity
(N/m?) (mPas)
Ist Grade Able to eat with tooth  500,000-55,000 -

2nd Grade Able to eat with gums ~ 50,000-22,000 -

3rd Grade Able to eat with tongue < 20,000 > 1,500

D Korean Industrial Standards, 2017(KS H 4897), Lee, 2015

Grade Descriptions

Table 2. Classifications of Universal Design Food (UDF)

3} - o]l
Holglow, o] T dFE W2 AdF el ot 3o
2 AAEkKim et al., 2016). 23} 78 X1 8}4] Fof
ik 2Pt 7S5 ZAPAE, FRE 0]/4(63.4%)°] &
F5 %3 (Jang and Lee, 2017), X|o} A<=, A7 A4
TOoE HF7F ot ool Bol A Fe] folgk &7

AE Mol a3ttty & 4 ti(Jang and Lee, 2017,
Kim et al., 2015). =71 FxA}] 7lﬁ sty e &
AF e gk AgtolA AE A= thE ARl Blsl] FUA
FH7 =B AA AHF s }v\oiou:] TR T A9 3
o FGFae] oA HFH vlE T ddo] 7P
25 o] Aoyt el A FH ol FFS mz
4 ATHKim et al, 2011). Wb -3¢
IR 7SR 5 S/FE o83
o] F gttty AekEw, I Rpe] A&t
olof & Zolth. i 7FESA

S5 A e B3t o]ol AF e AEH7
55 7kt & ¥, WEsAY £ e @xEs 3o
2 F9F 50% o] 21EFS 2|15 (Ministry of Food
and Drug Safety, 2018), T} SA| & vla] HE=7 YL
B4 2do] 47] "o AH XIS FoEH 7Hm’°] &
ol A|F FHE AtHETE 3 FHIESAEFS B
g SHET #4357 &olata tE AAEY H-"‘i‘ A7t
5 Bl I At 47] del aE xS F
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UDF Grade Descriptions Hardness (N/m?) Viscosity (mPa's)
1st Grade Able to chew easily < 5x10° -
2nd Grade Able to smash with gums < 5x10* -

4
3rd Grade Able to smash with tongue i éi }84 Egég > 1,500 (sol)
4th Grade Able to swallow without chew = 3x10-(sol) > 1,500 (sol)

< 5x10° (gel)

" Japan Care Food Conference, 2018
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Ak T 4370 AES skl st Alsell Al

= THESAE F =7k 59 @01 HA o] AUA
v A s A2sgo] AskE AFHAT AH B
EAA R golsHA] & AEFS xﬂﬂlo}l A ek
Ho|AF@EE /), PIEER, 94¥] R, {7 T 45/l
NF=e AFS Attt =4 tHﬁéUPE 2 2ERlE
oA Al Fol shkxEo)la FF 1271(HI-H12), FIEE
TH7 &(MI-M8), §9741] FF/ 1371(D1-D13), &AF &7
107H(w1 -WI10) 5 2 AES 3 2 dAnds] 7se

2 37 ol Fdste] E9te F, 10709] B A8l
el Ax 103] v S48 st o F 7 AlF
L AR AR 7 HEY 7} 7S g EEE AE0R =
243 2]Fo) S|FE™, Table 39 AlEHo] *2 EA|S}H
ATH S UDF AlE# A= 54 HZE 918 Y2olA
Al Z<21 UDF 12HAo) sldsl= dEEE gufis o]
AFUD X e e S-S APsidh. 574840 9
3 dAshE AAE ALt AF AA W B4 AxE
Hrtelr] 98 42 =7t =2 "X Ze 25k
A AHE A AFIDE s A= 3 ”EHE%
2H5 S48, ol A TRl EATFESAERS A

Ay EEAR ) v s,

o

fiocel oo

4 % (hardness) 58] 49 St d oA AR S L
BRI B AlEwel wet 119 st th(Korean
Industrial Standards, 2017). &7l 3SAF2 A= =74
Alge] Azxatr] 918 7 AlFel AFAE FAG 22y
of wet 7kAEQIA e HEZES] A9 AAHRIAE
o]-§3t] 7tz E AUt 22 H A EE =AY
FF B4 A AAE AR A w10 mm x
10mm x 10 mm= Aeste] HF A FE2A ARGl o,
A5 A= Stable Micro SystemsAHGodalming, Surrey
GU7 1YL, UK)®] A& Ae7|-+(SP/TB Twin blade sample
preparation tool)E ©]-&3I9 Tt HAx =4 7]7|Z4] Stable
Micro SystemsAH(Godalming, Surrey GU7 1YL, UK)<]
Texture Anlalyser (TA.XTplus)E A3t o, &Y A=
Ae] A& 10mme] 93 probe (P/10 10mm & cylinder
probe)—E— o]_Q_s].oq 7:]1: Z;g_o_ }\1/\] L],0:1 . 5}‘—'_{‘}‘]‘0}33}_—71’—
o B4 Aol wel probe®] pre-test speed= 1.00
mm/sec, test speed= 2.00 mm/sec, post-test speed= 10.00
mm/secE AL, AlFo 5.0g oA do] rEiAE A
Holl A A8 HE 70%7F<] &Z(strain 70% compression)
3 ARERE AES =43 tHKorean Industrial
Standards, 2017). A3t At oA AlAE B
7 FY3HA probe A Al A HA 3] Eo|(N)E A
59 HAM)CE e @S AENmM)E SR, 7t
Az tisl F 103] SA st W+, TFUA B AR

THAE A& th(Korean Industrial Standards, 2017).

SA X
Minitab (18 version, Minitab Inc., State College, PA,
USA)S o] &3l ddFEAHEA (Analysis of Variance;
ANOVA)E 33l om, t5H|wEA M2l Fisher tests
o] g&3lo] p<0.052] FFM z+ A8 BAH FAS
A8kt

A7y n&

8

=
ZA Zh(texturey> 213F2] FHo & A= 84
% BFU=(Savell et al, 1987; Savell et al,, 1989), &
79 7% X(tenderness)$} ©]2] Al 73
(hardness)= MR =R} AT =2 $23 FE
o] th(Huffman et al., 1996; Platter et al., 2003; Kim et
al., 2007). & Ao A8k A % (hardness)= LA JH)
o] AFS °‘?<é TFTo = JH |IA7)7] fs g7
< omlsiy, S/ AF T ohFe AFoM T F4
1202 A&7 YrkSitz et al, 2006; Kim et al.
2011; Jung et al,, 2012). 53] #3844 E 3} o] &
of tist 7= 2 F40] A= AF AT Hre A
T T R AHR BEE Y SHAA AFE F
JAE7E 2 e adty & k. 2
sl 5+ 654 o] aEAF 1,200 o
SHAMAZEA ] =4 A3, 7P
;‘d@rﬂz og wﬂOk /Hlﬁo] FE
(20.6%y, ‘437t & HE AF(19.9%), A7) 3
7171 & BEHS AE(121%) 59 £o = E/\}QOJ
12_1%_/] "73:1 /\u]z}.: EAS ] /Hsu_q Z0 QAT
T3 9°] Ve tHKorea Health Industry Develop—
ment Institute, 2014). ¥ AGolM = ZH RIS} 0 Z A 9
& 78S HES] Slal Al T A 7HSAIE
gxg—g_.— AR BT I E A s o] Al wet 54
stiom, 7 A} Table 33 7o) dhatidHo]l =R 1270
AEe] B AEE 61,591+12,374 N/m® (32,750-99,130
N/m?), Pl EER/ 8/ AFe Hd HET 74,449+11,818
N/m? (37,100-102,400 N/m?), HZH] 7 1370 A|F2 H+
AEE 63,322+14,512 N/m? (35,240-102,780 N/m?), &HA}5
107 AEe HA AEE 62,565+£9,801 N/m? (23,650-
98,540 N/m)Z et AA 2oz B 7FLSAE 43
N AEL] AEE 23,650-102,780 N/m>E H i 64,733+
12319NmM’E A= oH, Y& UDF 157 Ffzd) o]
A AEY AEE 50,910+44,990 N/m*E =X =20t} UDF
194 AEF} BAHORE p<0.05 FFNAN FLI AxS
et = AF2 gurzEola 67) Al F(H4, H7, HS,
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Table 3. Hardness of crushed meat products purchased in Korean market

Hardness (N/m?)
Sample Mean"+SD Relative ?;?gga’lr% ()iev1at10n
H1 * 93,980+23,190 abed? 24.7
H2 71,160+20,000 ghij 28.1
H3 * 65,730+12,730 ijklmn 19.4
H4 55,200+7,220 Mnopqrs ** 13.1
H5 67,740+14,290 hijk 21.1
Hé6 99,130+12,660 abc 12.8
Hamburg steak H7 * 57,480+15,810 klmnopq ** 27.5
H8 45,420+6,690 rst ** 14.7
H9 32,750+3,850 uv 11.8
H10 * 55,650+12,910 mnopqrs ** 232
H11 45,910+8,540 qrst ** 18.6
H12 48,940+10,600 pqrs ** 21.7
Products Average 61,591+£12,374 - 19.7
M1 * 78,110+19,690 fgh 252
M2 102,400+18,920 ab 18.5
M3 84,450+7,650 def 9.1
M4 * 101,500+9,020 abc 8.9
Meatball M5 37,100+11,820 tu 31.9
M6 59,290+6,790 klmnop ** 11.5
M7 57,200+8,500 klmnopq ** 14.9
M8 75,540+12,150 feghi 16.1
Products Average 74,449+11,818 - 17.0
D1 83,770+£23,850 def 28.5
D2 67,630+13,460 hijkl 19.9
D3 44,420+9,580 st ** 21.6
D4 66,180+15,470 ijklm 234
D5 35,240+10,140 tuv 28.8
D6 54,130+23,330 nopqrs ** 43.1
Ddeokgalbi D7 62,250+11,510 jklmno ** 18.5
(Grilled short rib patties) D8 90,230+18,060 cde 20.0
D9 50,940+11,380 opqrs ** 224
D10 49,490+12,820 pqrs ** 25.9
D11 102,780+18,290 a 17.8
D12 35,860+5,680 tu 15.8
D13 80,260+15,090 efg 18.8
Products Average 63,322+14,512 - 234
Wi 55,190+6,510 mnopqrs ** 11.8
w2 90,810+16,560 bede 18.2
w3 98,540+16,670 abc 16.9
w4 73,680+5,750 fghij 7.8
W5 79,970+16,270 efg 20.3
Wanja (Meat dumplings) W6 * 56,080+6,040 Imnopqr ** 10.8
w7 64,160+8,570 ijklmn 134
W8 23,650+6,760 % 28.6
w9 32,690+6,930 uv 21.2
w10 50,880+7,950 opqrs ** 15.6
Products Average 62,565+9,801 - 16.5
UDF Ist Grade Hamburg steak U1 * 50,910+4,990 opqrs ** 9.8
Jelly for dysphagia n 14,310+1,210 - 8.4

" Average of hardness (n=10) + standard deviation
2 Mean values with the same letter in a row are not significantly different at p<0.05

* Retort

** Hardness values are significantly same as Ul



Table 4. Classifications of crushed meat products according to

KS and UDF standards
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Sample Mean of h?r]dness KS UDF
(N/m?) grade?  grade®
H1 93,980 1 1
H2 71,160 1 1
H3 65,730 1 1
H4 55,200 1 1
H5 67,740 1 1
Hé6 99,130 1 1
Hamburg steak 7 57.480 : :
H8 45,420 2 2
H9 32,750 2 2
H10 55,650 1 1
H11 45,910 2 2
H12 48,940 2 2
MI 78,110 1 1
M2 102,400 1 1
M3 84,450 1 1
M4 101,500 1 1
Meatball M5 37,100 2 2
M6 59,290 1 1
M7 57,200 1 1
M8 75,540 1 1
D1 83,770 1 1
D2 67,630 1 1
D3 44,420 2 2
D4 66,180 1 1
D5 35,240 2 2
Ddeokgalbi D6 54,130 1-2 1
(Grilled short rib D7 62,250 1 1
patties) D8 90,230 1 1
D9 50,940 1-2 1
D10 49,490 2 2
D11 102,780 1 1
D12 35,860 2 2
D13 80,260 1 1
Wi 55,190 1 1
w2 90,810 1 1
W3 98,540 1 1
W4 73,680 1 1
Wanja W5 79,970 1 1
(Meat dumplings) W6 56,080 1 1
w7 64,160 1 1
w38 23,650 2 2
w9 32,690 2 2
W10 50,880 1-2 1
UDF 1st Grade Ul 50,910 12 |

Hamburg steak

! Average of hardness (n=10), table 2
? Korean Industrial Standards, 2017(KS H 4897)
% Japan Care Food Conference, 2018

H10, HI1, HI2), "] E

B 27 AEM6, M7), BzHH] 570
Al #(D3, D6, D7, D9, D10), <A+ 370 AIF(W1, We,

W10) 5 Z 1671 AFo]|AtH(Table 3). ZF AF<] 103] 1t
8 243 Ar Ha3S 59 A= EE(KS)Y] 2B s
2 AT dENEAFH 3] FHHATYARIFEE(UDF)

> |

%Z!—% 7102 S Al T E7HSAIEe] slEst
= ©@7IE Table 49} o] EFstRem, =W 437 A&
25 KS9 UDF 14L 7|22 3163 w 12949 3
Fohs EAS Yo} a#Isly oz e] 8o AT
& Ro= LL:‘FJ_E}. THAASRZE KS H4S 7IFe=
39S 7 19 2970 AlF(FukzE o)A §l), PIEE 7
7, |zu H A2p 7)) 29 Al 117) A E(F ek ol =

= ]

47, IE% N, 92] 47), 23 270), 1294 A 370
AF " 20, &2 hHeE EREJeH, UDF +4
=3 71%_‘1’_& SRS A5 194 327H A& (FrarzE o] 2 8
N, IEE 77, 98] o7fl, &= 8N, 29kAl 117) AE
(FEtzdola 41, MEE ), Hau] 4, &2} 7))o=

EFE A tHTable 4). dE2] UDF 1A guf2g|o] 3 A

F9] A9 KS 71F 1294 74, UDF 715 194 =
FEO AFe] Ax F#H 29 wE KS EE UDF ‘H‘
5 A= U A9 AlEF 92 UDF 194 AlE

fFAFI oW, =] At AFL] S AE BFHAT
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A 7 Al EA HAF H 437} e Eojof & Aol
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o} A& WollA =74 ztol7F YA st AL A3
7t E g Ak B Aol s 7 AlFel sl
Aote] FETHAE AHEsiien, 1 4
3 ggutigola 127] AlFe] Hd RSDE 19.7% (11.8-
28.1%), PIEE 87/ AFS W RSD)= 17.0% (8.9-
31.9%), 9724 1371 #AF2] B+ RSDE 23.4% (15.8-
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Higo]lA FFHE EFSE Ul Al F1 ARE F37t
TS5AF] W+ RSDET WA SR =R, 37 AF
(M3 9.1%, M4 8.9%, W4 7.4%)& A3k = =& 40
NE E5 UDF 194 AE R RSD7F =4 YElst
olo} M| #AET} =& Azh-Ast2eat 438 A Al
FUDS Frstel 9B UDF AFE 2 U B7H-5A)
F9 #4d A& vastazat siainh. Al ¢ =40]
dAsted A7 HAke] dlF-Fo] A|E A ] HAo| 71K
= NS AAE 2 34 A dAske Az & 5
A7) wEel AFo] ofd AFAA NN dA s HAE
Aot 7S AF AA RS B4 HAE Hrlehe
b golgt A5 2A &82 F ot Az-AstTA 4
£ A1l 7% RSD7} 84%E &2 A& 17H(W4)7+
74%2 AT K}t e RSDE YEMIAL 1 9] B7by
SAE 4271 25 AgET 22 RSDE YERoH,
UDF 194 3hakxglo] Z(UN)E 9.8%% Aa|(J1)E e
1.4% =A S8ERY ] S BA7HESAFE
= Wokth AA 2l RSDE W4 (7.4%) <1 (8.4%, A
Zh-AsF2 ek A} A F8) <M4 (8.9%) <M3 (9.1%) < Ul (9.8%,
UDF 194 <2 9] EH715AF 4070(10.8-43.1%) <=
o= vepgton, A2 AxE Farste] A I o
A A shE @3KB8A%)E ALHsiH e gk AlF 174,
HEE AF 20E AL g o2 s Al E37HS
AE2] RSDE EF UDF 194 AFEUNEYE =32 4
oz AFEe BA FAE7 B Ao AgEr) ¢
29| 3¢ Azrext AFHEo R AEE AFe] FH
Tt FEe (@A e 2 S (A g
2olH, o] 9] o}F] H{F&2 Hou I FEH= FH
£ QOL (Quality of Life)S &3t AFow 259 &
E a2 HA 3 A Fo|tk(Korea Agro-Fisheries &
Food Trade Corporation, 2017). °o]&€ U& A &3}
2 AE 7tete] FHE fAletE 24E AsiT)=
Wolu #ald AAEE T A Pst B FES
PN = B ToE AxstaL JloH, BF AE
AE U #4=7F 8 F4 84 5 s & ¢
oh B7HESAIE A 2B o2A N 7

o [ 1o o

P

B N Ho 30 %2

AF W A= REUAES UDF AEH fAHE FE2
w50l B4 dAEE FPVIE s A48T 38
glom, EA7FEEAIF] obd A8 A9 25 A

3} - oA

E3lal &7 AHISES NEstr] Hg 7| 2AEZA
etz vk AE 58 A Sl Al B
AE BAEE=EH ol AF 127, mEER &), HanH
1370, €25 1070)2] A=+ 23,650-102,780 N/m*Z
64,733£12,319N/m*¢] A= E Yehlglon, o5 A|&<)
B EAo] RS 024 AeekA] Hlwsr] gk o
B UDF 194 dtagolZUl)E AE7F 50,910+4,990
N/m*2 ==t = AHAIE 437) FolA 167] A&
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