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Abstract

Dysphagia refers to having difficulty in moving from the oral cavity to the stomach. These
symptoms can be caused by aging, cerebrovascular disease, and nervous system disease. International
Dysphagia Diet Standardization Initiative was developed to suggest appropriate meals for people with
dysphagia. Korea Food & Drug Administration presented guidelines that applied level 7 of the Inter-
national Dysphagia Diet Standardization Initiative. This study attempted to verify the applicability
of the proposed guidelines through the viscosity measurement of 160 types of commercial foods avail-
able in Korea. Samples were referred to the examples of food types presented in proposed guidelines
by KFDA and included commercial foods, special purpose foods, and senior-friendly certified products.
The viscosity of commercial foods was measured in the range of 223.20-67,157 mPa-s, and the viscosity
of senior-friendly certified products was in the range of 2526.33~67,326.40 mPa-s. On the other hand,
special purpose foods have a formulation with high flowability, making it unsuitable for viscosity
measurement. There is a negative correlation between the results of viscometer and LST. On the
other hand, a positive correlation was found between the results of viscometer and IDDSI flow test.
In this study, it was derived that two proposals of standardizing the viscosity of food distributed
in Korea based on the viscosity measurement and these proposals are divided into three sections.
The viscosity of products on the market monitored by various test methods and these results can be
used as basic data for developing guidelines for physical properties control foods for dysphagia.
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A A United Nations, UN)] THl 7] Q1 & 7 654] o4 a1 Q12] H]50] 7-14%2]
ARl IFSIALE], 14~20%81 AFSlE TRAR], 1831 20% olAQ] Alsle 2UPARSIE BRE
CHLee et al.,, 2020). SA473(2022) W2 20179 SeJuet 1 FHAFE 7087 FS 7| =519,
20189 H2E TFARS|f| ZYet o] ¢ IFATFY HIF A&sA Skt 20229 -EukEt
A AT F 17.5%R1 9015+ 83 o] 654 olF 1Al A 0= YAt 1A+ BlFY
Z7F FAE A&E Aoz A, 202530 20.6%E LUt 2 1A AU Ao
2 dE= 1 et 20219 YRS 233 HAEE /L7 ]FHOECD) F£8519] 654 ol 1<l
T H[ES thRE 7%E o] ofu] FsAtslo] ZQJe 7kt Sejuhs HiE 2 2P
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St AL & 654 o4 ALRRIE HISO] 14%01A4 20% o= A |7HA] RAERo} 534, =
509, Bl 159, Y& 1090] A= o, feughs 740 B4 Ao YrE Y Stk 119
U 2UPAR] 2] AYEE] vl f-2uEte] 1 gzIsalEe] gt ofsf 9 /e 23wt
ARl Aok

ZUPA]E Y o] AR=E2 olv| THZSHAE IAE 9 42 Yot St o]
% 7P i BAQ 42 A Aokatd] EESEA|Al(International Dysphagia Diet Standardization
Initiative, IDDST)O|t}. =A| Ashiehd] HEIHD)= ASEAE 919t AT A& (texture-
modified foods) & BA|(liquids)ol] tholo] e A, 27 W Eolof| 35407 Aed 4 Q=
4of 9 HoE Jdslr] o A=A g 42 2419 AT H=E 0 ~ 7 o] 24
Z SHAR FESIEH, B3] o] F 3 ~ 4= AAFH S IAFEH SHE 5 A= vrAVd
2 HHAVY A4 e R AAlokaL it} EF 2419 A AEE oA fA IR

W= ’\“ﬁr HF, FAY|(syringe)E ol-8sto] A AEO] Tt Hri; HFAES] s £
T & Sl TlelEERIE AAskL Al
IEAQ] A5a7|Q] YRS HoA] ExlEriels =2 71 RS (fiih)ets B3-S 1]

F9] Bol= B3 QU o] EHF M AEE A 71%50] At kS0l AAE 24
T UAEF PR AFo R AAVSH Ol wet HEE 2SI, vz, A7 9 J%S 1L
£7J0|tHOh, 2019). &2 AH|APY WL oRE Aoy fol, 1At 5 LukAQl
T Qe AR AR she SEEEAIE AeE 20l At 19948 SHE=AE
& AF9] #A] o710 i) AISHRIAL, o W NP AlES AskreAkg, A%
ARG AF o7 FRsto] 4513 20099 ¥ 7S S5l AskleiAbg AR EEEE
og st AZ W AL Al AE5YFZH(Japanese Agricultural Standard, JAS)
TR Hsh= FEIR o]Z3} SFATHO, 2019; =5rAtAE-R-83AL, 2020). 0% S5t
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e ATAE B A2 FUlel 40, B4, 44 I8 5 4FE LY 4 s 2o
Aol FE 7242 ASch A% HHo] ZAV S QUL P4 v, Ao utet 354

2 T AAEEAE B v, el T 3R TG AR A4 viae
BRI 9108, UDF B5E P71 483101 2047k 443 HEHEAL T 4 =S F2 ok
2t vzo] wet 8T 4 9 R4do] thed, sl B4 nhak oY AFo] e 71Ee
3591 ke AL 2nE ms—u FEHE vja2] ALgo] R, B4 vt 1AS 42
710 RYERE AR IAS A0 et 53 Ho S o 53] B vl Apgol
7Rssta, 44l SEEE %—E [S7HE e A A 4 Urkhin, 2021; TS
APEREBAL, 2017).
oA 2ok S AR

l"—4

4L YA gARl FEE=(Universal Design Food, UDF)Z
[o) B=%

AR QTSPHE WA b ‘{{Ml/ﬂ 215 ke QA A 7)) Hebd gu, AutalEs
o] s Fo] Exolct. i FAS 1A A% % oAt Ao} Aelol wt % axtA

S Qe VIS AR e, 2 12 fA e Sl B, A 2e dElE
Q= DAoM, 72 32 Aok, AF tAl HE Fe ¢ Sl B9 AEE o= ok,
4= A gote A & e AlEE EeRit

A AAZR] I 1o} FAo] wt 1 RUekAE APge] il Qs ArgolH, ol @4
YN AR UERd Ao= dSHnt. kot A= HA Helele Aol AlA4]
g2 @ Aj&o] #EoL, @ 3| vAMEI} S4so] Bk} wote] gkt Wikt=rt HojAl=
Aol A=2]1 Bt AlSsHA| Hlot. @) Aot eFEiA| L, @ sk o] oA, 6 Hef Z87t
Aag © 9 o] f5o= QIS A Zut Hasi, @ 2] 25sEol HEs A9lE
HojAaL, ® FAlol A ZH7F gasted, 53] 2] aoks#o] A EoiA|Al Hrk(Choi,
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2010). oJ2fet AH|F 3ioF T H2Pgol], AsPgoll | aoldolE tiEAQl AR 3o 44
7ol gsal AEKKim, 2017). 30 A4l 5 7H il &t Sle Holke kel e
ZolME 654 o) =] F 33.7%7F AsPdelE 7HAIAL QTkal HALERIEKOh, 2019). 0]k 74
S =9l BAAE o] GARE IR A AHIE AR AN SR thaez A4t Yl st
TS T40ks =919 BlEo] wer, APRSHES E-E3 A wEr) East Ao By
At EZF =9l BAAES oz APHF] ARERE 2ARINE W, BEREAE 5
SRAAES 7P gol 8l Qlttal SHEBIItHKim, 2021). IskdolE AA =W 24 A
of ofetge] A7IEl, vt W2 AE2 TR AUAA e ofssie] 7|ks FE 75/l
E W= AEr AGAA 2 AES A7 4 ghe B9 ohy), AR A B w2
Hre2 <A3f Q7 Ui ofs AlRto] dojA[HA] 7|2 FAE7| = HeRDewar ef al., 2007; Newman
et al., 2016; Rofes ef al., 2014). &, ASIELTALE Ao 2 dl= AES dolebArt AHS &+
e W9 Wl 242 2 Aol dpajolnt. feluet /o] st A/t kRl A
HE Sl 2o g RlehiEe] oiet 847F Ak ok A= odHnt. FRFA N agat
o AF, YYES, 291 9 FF 55 571 A =4, FHl, A2 52 2st] AR vedesA
AFA] AR R AE IR IASkeAE A AleE 2Fotal At sk
A Al 122 5B ABY A 7200 wheh ARl 9} F 5 ALPAE] HiE8AE Rt AR
9 g AlEe] HACCP $ Ao} KSw1AS 35471 A4 LB A& A
S ot LS PAE AP 7IE2 O 71284, @ FE-Pd SHe] A i, ©
Hold ¥ 22 S IR vz g0 et o] § 7IE80MME I ISHE KS

N1

M3 Zol=ekle AAISHL it BARARQ0IAE dskado] g B EAL 79
2 AlZJet Solet. TR ABOOREPAA(019) i T4 Qiskeky] EESHIAMDDS)E B85
of §H40] B4 £R2 THslo] AT o] lo|Selelol WA E4v o A0 A
wo] glont, olo] thet 2ALES AXIFo] UA] glek. webA] Flol=eelol ANt gl At
A% SEED IPATE O 248 A4F 9 ATAAG HERBNE 5L o e
3 AE 24U A8tto N RS lEoR ¢t TEo| Ha4o] tsie] AEshad et

1|, X2 2 diH

s 3 M2

AlS 785 113%, ET8E4F 128 B IPFRISARE 3552 Lol & 16055 A
T2 AgstioH, Y £3E2 53 Fulistith Aut AlS feEe AEelerEbdAt ARt
SR 0 QalERIE Sie 22 Rkl Zlol=ERIC0I9)IA A A eskek TS
Al(International Dysphagia Diet Standardization Initiative, IDDSI)S -85} =3 S41EA T} 5
£ xslo] A6l EFE8EAEE Al B9 8 AFE Hx 34 5 Be ARES AR 52
Hyol| glo] ANE= LEHAE FAISIITE AEAPIA AAISh= 27 ohet B9, AAE
e 2EHolA S Xkt AF3A AAE 710l weh WA RE 91T, ALAlR
+ 19£1C, ZgAEE 624209 2E270S AHsIlon, BE AlRES g 2404 124171 o]
g Hasto] ARGSIGIE o, AFRARIA ARt ] £EHo] Qe Alay 85| AYH 259
7t Sl AlEEol Foto] AlRARY 2o weh AR W H¥kE AAsHglth
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Hr =4

A SHEARIEE THAISAIE(KS H 4897)(Korean Industrial Standards, 2020)0fA41 AA1= v
Hof w2} Brookfield AE=A|(DV-1[+RV Viscometer, Brookfield, USA)YE 0]-8-5}t}t. 600 mL H|A
of A2 2k 500 g& F3to] Zu|3t the Al EAJol| W} spindle number 1~45 0185107 12 rpmo]]
A 287 75190 33] ol HHE S5l o, 20% EA MY WollA =9l

Line spread test(LST)

A5 54 == mm 7HA)0] Sl= AEQF F(AF, 30 mm, 0], 28 mm)Z o]-&5to] A=
&= gRloklrh HEE 3ol 52 AE F4H9] SAY0] D2 YA B2, AR 20 mLE
TR 3027 BHAIA Alwrt oPgst 8 & QLR 3t vy, g2 $H0E S0] ST HHA
3027 AN o] F FAHUY FAlolA A= v PR Y AE S5, AlE W
FAE 6339 £ wme 247 Fo) BHAE A3 LST A= i3l

International Dysphagia Diet Standardizaition Initiative(IDDSI) flow test

10 mL FAF7](BD 10 mL syringe, Becton, Dickinson and Company, © 2010 BD, Singapore)S
o1§3}o] IDDSI Level ST} 4] 478 &712oR o ) AlRE 10 mL Fk.
27142 AAT F 102 5% RS S HUL, o] FAP|S stk o] o) FAp7]of ot g
A&o] &5 SR

4 =4

E AT BAEAL SPSS for Windows 12.0 (SPSS Inc., USAYE ARgoto] EA5I30H, AR
9] 854 EAS molsly| Yato] 714 SAEA](Descriptive analysis)S AAEHTE Hwo] gk
Alg 9 Z2AYE 2Jo]= APRF(General linear model) ©]-&5}] Tukey HSD multiple range test=

A

>

g9 AR 160F 5 JEAE Bl A8 AE SF-AE B2 & AAE AR 89F 115740
gt AEZ7 AIE Table 10 UERHSITE AlE 588 605 80719t 1@ XeRISS 2 gzl
SHAE 298 357004 HEg ST & e, o] & AlZ+= Toque A7} AU A RAY =of
A Z74o] E7150I5th Ale 622 Ak 223.20~67,157 mPas M9 WERLoH, WA H IS
Ho]ZA]FHo] 223.20 mPa's 2 HAFS, SuEAY} 67,157 mPas 2 O3S Eth o5
A1 FORERAA 7L ARLRE A2 A sttt g et R QI Zhol=2R1(2019)0] wet g
B193S ] ) 2(ASH T, 251.88~2,341.75 mPa-s), B 3(Z, 223.20~49,064.30 mPa-s), HH 43

I,

r o 1

o, Fa, 2,685~67,293 mPa-s), FH SCHAIAY 2L 42, 13,443.50~67,326.40 mPa-s), FH 6(F-
EE F 2,20620~67,058.60 mPa-s)2 Ua <= ISIH. @Ol Adgete] wEt o] WA I
F5dte] AlEos YTt o e Bou AR At EAiEe 1ol st 7
7 AES] A= P FSE AR ot TR HEE VIEeR =Y 78 AR 38
< BEBH| o] f1Rt E] VIEo] uiiEofop & AoR Wk



Table 1. Results of viscosity measurement of commercial foods in Korea

= == HIZ=AL B & (mPa-s) LST (mm) IDDSI test (mL)
OHE|H|O} Z|9I ZoQIrke AL 251.88+1.11 50.83+3.19 0.0
L E 335.25+13.72 47.1743.13 4.0
He LR A 20|
%t 285.133.09 50.33+£2.42 4.0
el 2
L (j) LXE 2,341.75+116.69 52.17+5.60 9.0
AUDR2TQAA AOtA Al 1,625.20+24.85 57.8345.64 8.0
QEf 1,456.75+37.30 49.17+3.66 6.6
satAT Sesnc A} 1,598.80+42.11 49.83+4.96 6.0
LA 455.83421.46 47+2.83 8.4
[0 E=IN AlOfA
Ale 223.2043.54 47.5042.35 6.9
LS 475.75+10.22 47.50+5.96 7.6
oaly HEAE
o= 224.88+5.47 44+1.79 7.2
232 KA RS LA 254.5045.85 48+0.89 8.4
Py 3,482.50+508.95 4742.10 9.9
AR NE22F
Al 1,868+25.82 47.50+1.05 9.8
AHEHA AlOtA LA 2,079.80+39.58 44.50+2.51 8.8
melof= =3 Al EHIICOLAE} LHAS 2,088.25+254.40 40.8344.62 9.9
P2 ICHESOIXE Ma|= 2x} 2,526.33+436.50 35.17+4.02 9.9
e EftE oa|ga =i=plES X} 2,923.60+909.75 27.67+1.63 N.D
Al 6,263.40+249.41 42.8340.75 9
Ot = EfE e
R} 3,810.60+165.07 474276 8.0
el
i 3 LHR} 11,968.60+480.62 28.8342.99 N.D
(37) UB0|4T ERUME
2%t 2,8274232.12 N.D N.D
LS 6,519+174.52 35.17+3.43 N.D
HEAS MMARE
%t 2,963.80+130.97 40.83+9.30 N.D
Al Nz X} 2,978.40+:684.89 44.67+2.80 8.5
AR 8,255.60+167.92 46.50+2.81 8.0
O=e = =17 AR
¢ 3,017.80495.22 37.83+2.71 N.D
Ale 13,235+10.44 40+0.63 N.D
0|22 = 217| MERA
QEf 3,730.33+26.50 47.17+4.88 N.D
5I0|210| AAA E-Tpaqa 2% 3,2304234.26 34.17+1.72 9.9
EOIETIAEIAA AOtA 2%t 3,278.20+463.38 37.50+1.64 N.D
LS 4,421.25+325.46 40.33+1.21 9.4
gi2joprjAaA MO R RIS
AL 3,489.75+41.65 42.5042.43 9.0
Hemguzi= =i=pJES 2%t 3,526+472.44 37.67+0.52 9.3

Resour Sci Res, Vol. 5, No. 1 |5



Jung et al.

Table 1. Continued

= == HIZ=AL Hpdi & (mPa-s) LST (mm) IDDSI test (mL)
Ale 7,302.40+145.39 3840 8.5
Oz Hads FeIC
2t 3,810.60+165.07 40.17+0.41 8.2
Xt 4,600+433.13 41.67+3.61 9.0
EJAAA Q|
Al 4,250+40 37.83+3.37 9.0
SCIAY ool Al 4,304.25+237.27 43.83+2.48 9.9
=rlni=; Ts[loTbs ieths =S Ao 4,340.50+103.52 42.17+4.17 9.8
A= Z2=my; 2xf 5,250.6+73.59 37+1.90 N.D
AEE QA A2 6,003.33+241.73 41.17+1.72 9.9
Lt 9,942+143.01 37.83+0.41 9.9
=aA Chiet
Ale 8,222.50+165 37.67+1.21 9.9
LR} 11,610+74.16 35.17+0.98 10.0
ZAA AORA
Ale 8,356+288.15 36.67+1.63 10.0
ZSMAIHSEHIAA L == ¢ 8,556:+189.39 47.17+4.88 N.D
2|el
i 3 LA} 31,687.50+1,363.44 28.8343.97 N.D
(37) QR|X|RAA Chit
Al 8,618+197.03 33.83+0.75 N.D
TRAA szinc Ale 10,104.60+375.20 29.83+2.99 N.D
BSHEIIEIRAA S T 2%t 16,255.80+1,957.14 19.8340.75 N.D
Ly} 19,625+497.49 30.8343.19 N.D
SILIHAEIE Chaf
Ale 16,320+408.66 30.67+5.28 N.D
i L} 24,612.50+999.48 24.83+1.33 10.0
AE Q7|
Ao 21,950+674.54 24+0.89 10.0
Xt 41,400+1,174.02 35.17+8.50 N.D
ESnE>S, MIKIO MRS
Ale 24,030+893.45 35.17+1.47 N.D
JRUMAEIAA AORA 2t 24,507.50+3,820.98 28+5.80 N.D
SHIEIEEE Ta|olA n2Ji= k=b 31,800.40+741.74 21.83+1.94 N.D
ATI7|0k O] majala p=i=lJE =P 33,174.20+143.22 28.5040.55 N.D
ADAS|Y - ICMA ¢ 49,064.30+1,638.47 N.D N.D
2Il12A MQHE LIoro o LHxE 2,685+303.48 29.83+2.71 9.9
ECtmE MH|O | JI R = b 7,408+118.41 35.83+1.94 N.D
sloARe = LHEF&B ¢ 12,166.20+319.13 38.17+2.64 N.D
2| N
12222)4 L3z UL LHA} 14,126+2.861.56 N.D N.D
AR 22|05 LHX} 14,359.60+1,296.96 25.3342.25 N.D
haesvie) Aeeo L} 17,587.501,326.89 24.3341.97 10.0
LIS Q7| 2%t 19,380+706.75 39.83+2.48 N.D
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Table 1. Continued

T2 =5 HIZ=AF e HE (mPa-s) LST (mm) IDDSI test (mL)
JEQIE EFCE= LR 21,980+2,312.73 21.67+3.14 N.D
I=1=] T TI|O M| Ly 23,155.50+2,162.14 28.83+3.66 N.D
— . LHS 46,829.30+5,902.35 N.D N.D
2 46,519+1,875.70 N.D N.D
7XI0|0]|2A MNATRE L 49,680.50+259.25 N.D N.D
AZAS|L Tt TEmMA % 50,758.30+1,880.15 N.D N.D
HLHF L A2 56,863.40+1,526.14 N.D N.D
e o4 SRR 0O2ER(E RS WA 63,200.20+2,506.05 N.D N.D
22) INE=S,[=PN AMARE LY 66,007.40205.44 N.D N.D
TOME SEYA LHS 66,271.60+284.58 N.D N.D
ZR b= o|0tE LH 66,345.60£3.78 N.D N.D
ABTI|IRA AMAARE LR 66,633+216.22 N.D N.D
HR| D7 |=5RA MAAZE LR 67,131.80+500.92 N.D N.D
S7|2A AMMAREE LHRE 67,156.60+:204.41 N.D N.D
StsFA AMARE HA 67,157+207.95 N.D N.D
ZOSI0FE] A2H Zoc LR} 67,293£129.02 N.D N.D
HHAFZFOIRSS LHZF&B ezt 13,443.50+38.91 24.33+1.51 N.D
17| G| 2%} 15,379+2,625.66 28.83+1.47 N.D
HAOERZ= JrSIlolyslietbs[=s %t 17,787.50+£772.85 28.33+4.63 N.D
LS NI ES LHEF&B %t 23,800+1,567.28 30.50+1.22 N.D
PArSESINES El=Tked=y Q% 25,927+426.86 3442 N.D
ASASTIY URFR LA Qxt 26,022+1,189.09 N.D N.D
ARAG)|Y 1070k ZCHA %t 32,702+780.68 N.D N.D
Znte fhls oajaja na2J1E @Xf 39,832+1,518.85 22.50+7.09 N.D
B s AZASI|Y M=20|H TomA Q% 39,462.30+3,128.89 N.D N.D
(21 3l = 2enc 2%t 44,328.50+2,875.99 20.83+3.54 N.D
ARABHI|E OFXY ZCHA 2%t 47,913+1,743.70 N.D N.D
7R TR A SHAZ Qxf 56,377.60£297.21 232,61 N.D
7oAl YHIE mp|gIA n=yjls @} 66,199.80::200.94 N.D N.D
710EY YSSX| MIE Xt 65,901.60+176.85 N.D N.D
SAMAR srj72me QXf 62,763.30+2,473.72 N.D N.D
HEE 66,052.40+61.47 N.D N.D
Aotc24! EEIS CHAFESSA A2 66,222+196.30 20.50+3.21 N.D
ext 67,084+206.80 N.D N.D
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Table 1. Continued

= == HIZ=AL Hydi & (mPa-s) LST (mm) IDDSI test (mL)
Ly 66,187.60+247.11 N.D N.D
OIS 24| OFRHE CAIIEZ A e 66,080.40+62.54 N.D ND
=¥ 66,803.80+474.67 19.67+1.51 N.D
5 AZRMIQUEIE TajaiA f=1=pJE ot 66,282.40+245.32 20.3327.58 N.D
@D ymyomE Zejga f=1=pJE3 2%t 67,134.404234.18 19.3343.33 ND
Eﬂm;joaﬁﬂzﬁ*gé =Pl 2%t 67,303+20.30 N.D N.D
MBI ATIIE AIEEZ A 2% 67,326.40+56.06 N.D N.D
oA o =¥ 2,206.20461.65 46.67+2.80 N.D
M 3,359+7.91 36.67+1.75 N.D
A 6 HEIZZI7 2] SHRO AHAIZ ext 3,884106.56 39.50+4.28 9.2
® e EoaZ WA 31,084.75+1,264.61 27.17+1.33 N.D
SUISAIHZZR|IRE  RESHA L 2 66,661.80+176.39 N.D N.D
SIQOFRHRIEL LHEIF&B 2%t 67,058.60+121.90 N.D N.D
Mildly thick (36~43) Thin (1)
2ot Moderately thick (32~36) Slightly Thick (1~4)
STE Al IDDSI
3| Extremely thick (30~32) Mildly Thick (4~8)

Moderately Thick (8<)

8 | Resour Sci Res, Vol. 5, No. 1

q=z4 754 g o) G 1(H2 IF)ol sidoks AR T
5EA0] =oF RS AE £AE 92 S el2laL I 1(YRh2 Ak &% Sl
o7 Al AFIACNA ALJsitt. LST -9, @ 39] A1E<+-e q1 é’éol 7]%3}312%

24 4-60] sfigohs AETE ARt ol F750] BVl ESF Y dstRA

371A] SF7FEMildly thick, Moderately thick, Extremely thick)2 2 34| 9] &%EOI]HU]— FAES|
03 483 4 908, ol9] TAUIAE LST S} YR YA Fo} S 2T 4 U
IDDSI test HA] 24 39] AEZA 7= =380] 7155 ou, 2 49 ’ﬂﬁ—rat S| E7155}
o] $AE AL 4 Qoth =A) st 544 A (International Dysphagia Diet Standardisation
Initiative, IDDSI)(2019)°] w2 Extremely thick(H|H 4, o>~ 223}t Hr) ~FFE+= Fork Drip Test
L} Spoon Tilt TestE AMESh= Zlo] Adsh, & AL9] Ao FYskA Vet

i E s B B @5— 2,526.33~67,326.40 mPa-s HOE UERton, nrhlsoIxlEo]

F_L,

2,526.33 mPa's 2 |4k, L4EAL %}Eﬁ-ﬂ A1171%0] 67,326.40 mPa's 2 atﬂao Eoﬂ
. LFZBRISAIEE ?'16} 2 AREE] ofFeE Ae 185e WIoE dfe AEE= ot

& eigom, M SR B SR RIS W, SUAE SHoIR8EAE 5
SHBEE 1259 39 SR40] 9 2 Yol AFOR AT ST+ Yol 54

EAE W TS JPRANE, B4 JYRANE 5 1952 O ke AEEe] 4
- Egepl sleke st 1939 92 Y97 S 401 0T 042 48R B 19
% W, E4gEAEe] B4 thet AU 7120 2ol slslolof & Zolch
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A, Line Spread Test(LST), IDDSI flow test & 37} SA4HIHE &-8dl0] AAH A= 160Z
O] H=E S5t olF EUE S w468t Fig. D). AFE Alg 5 3 705 92719 A=
oM HEALE LST A5 BT 9 5 A, o] F 465 62712 FAE B3 #4515 o,
T Aol 29 ABBAE 7L 9SS BRIT = AUATHR=0.802). F, A=A F= X7}
S7FZ= LST Sheet W] AlR9] SH4bAZ7} ZasH "ok 45 UeHeH, ol2fet dx=
o]79] AFAToANE FL5HA A= Budke 5(2008) TRt SHY w=o] SHAIY &
= 3355 SR 1059] S0 diste] A=Aet LST 34 19| fAMdS Hlwet 2, Hreet
LST &% A& 29 JBAE HRltal BEarsigith H=AI LST 3] 7t Aol geld
Z 62719 A& 2 61711 20,000 mPa-s B|9ke] ATE 712 7 QlgloH, w2 AL A9} LST B&
St oy &4 A 7 Aol YEhA] ot A 30719] Alm F 2371 20,000 mPa-s
ool FEE 7KL UG LSTE B3l A=E S| Al At gike 4 Sl BxY
29 A=rt Bashy, Hwrh AUAA B Aol SFHAE HoluA Hol S40] o
= UtKBudke et al., 2008). T3 7|7} & AT717}F Y A5 A= Shitof FFE £ & ol
LSTE B0l FEg ERIS 4= 9= AR 9= Aotk Bhaduri ef al, 2019). Y& AstRAA]
813 57 SHIEOIE LST SAHEIE 7180 37H] 53 AXISHL Sltk 30~32 mme]| sfgst
= A|Z+= Bxtremely thick(32 84)), 32~36 mmo]| 3]Fdl= AlFE+= Moderately thick(F7F FA)),
36~43 mmo]| 5Fok= Al Midely thick(F2 /)02 5, o] 9] M= SH3F6HA] %
CHBudke ef al., 2008). Yr=-AlFAT9] 1 PZI8HE FU7157 AF 7MY A7EILA(2020)00 =t
EW S Al 501 34 A 8AE 1050 tioto] LSTE S4515 o, A 87 E 235=
A QAR 852 L9 st 24 B T WLl ZEA ottt ol B3l SEAS 7IECE
Y 78 AFES Bl loiA 49 dst 244 £ 538 AR IRIsIt R
FAAERE AL 2017). E3E = A 20l Ak Frsw 71t A 4
Stk W, LSTOA AAsk= 3714 553t Al Als a8 S42% 7 A3t Aozt
E UEISTHTable 2). &, LSTE 5843 ¥RI5k, o]& 7|Hte & BRd 4 Q= AlEa2 Al
o, LST 2l 71202 Age] g TR ofelg 4 Utk

IDDSI flow test % 27% 37749] Al2] tfafo] 23=Ion], ol % 1374e] Alzvt WA
IDDS test®] A4S 40517] 919 SHBEIRIT, HEAL} IDDSH: k2] ARAS 7T 9o
o, R? $221= 0.8112 YERT Kim 5(2018)0] 6% AU& A A5 AxE SRIsh] 8]
el AT ATOINE A} IDDS! flow tests 73 40] AVBAS HSATHL Walolt), =

o
HT
AN
2
o
)
F ﬁ
)
o Rl o

R? 4¥(L)=0811 R? 43(1)=0802

Viscosity

60 70 80 uY~. 00 20 1:? n‘o <‘t‘ 4‘0
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Fig. 1. Correlation between viscosity measurements.

Resour Sci Res, Vol. 5, No. 1 |9



= /\oﬂo

Jung et al.
Table 2. Comparison between foreign viscosity rating criteria and viscosity measurements of commercial foods in Korea
LST M= (mPas)
= 22| (mm) HAotxgrlete| JIE NS REE 58240
Midly thick 36~43 50~150 2,088.25~19,380
Moderately thick 32~36 150~300 2,526.33~41,400
Extremely thick 30~32 300~500 16,320~23,300
IDDSI MT (mPa's)
= T (mL) =4 /& Mz S22
Thin =] 251.88
Slightly thick 1~4 285.13~335.25
Mildly thick 4~8 223.2~8,255.6
Moderately thick 8< 254.5~24,612.5
2ol ATAS Bl 13719 AlmE 285.13~3,526 mPa-s B9 AEE 7HA|1L Atk A
A& 3 313 A|E9 IDDSI flow test A1}S =4 AshZerA] FESFA A0 whet F23 4= Qe
o, 0]59] HEl= 285.13~7,302.40 mPa-sE SRIFQIL) o] F YR A|7Z A|QJ5lH IDDSI flow
test2 ST 5 Qe AE W] oA 4,000~5,000 mPass U-& & 5= A9Ich IDDSI test=
FAP] Ul Alg dolEe] FuE S45ke S OR FAP] JE 2 A7 7R Alge
270] oS 4 k. 2 WO AREE ARt THIeA g Hro] YL 5242 7))
wfio]l AekolA] ko, e @E o 27} Aro] Ago] H3et 4= 9tkBudke ef al., 2008)
o33t o]l9= =A| HAslLetA] FESFA|A|(International Dysphagia Diet Standardisation Initiative,
IDDSI)(2019)°f| 4] I: 44 —,—.—.4 SEAE 7= Thin(EE 0, EXH 2= AX), Slightly thick
éE) Mildly thlck(EﬂHQ 2, et A& A, Liquidised/
S &S Jx) 57H] IDDSI flow testS
22 4 ek 9o
AE SHAE X—i%f’& A&
AEL

@ 1, g4 55 F=9 2
Moderately thick(r?ﬂ”,—i_] 3, AN «] 4&39 A/
2 gslz 2 Pusky 9k E3 IDDSI flow tests AlEO] *éTOHE IJF=
2 29a A5, WL AN
A=A9t IDDSI flow test Z7 2] Ato]Q] A3H4do] WA =4 = o] IDDSI test7F %
8Lo]51 I THKim et al., 2018)

AJE2] Z7A el thstod IDDSI flow testS
=0
Amg A5k o AW 28 5 USS B
HTIIE Sast Yo
ASREIALNA A= A At AYAA $AY 2o
< 4 et wEbA kel A AdFslrof AEet Hx He % A
O]FolA it} ol A HREL w=gYetet
National Dysphagia Diet Task Force2] National dysphagia diet: standardisation for optimal care2] ¥
thick(>1,750 mPa's) HY oA = A} Newman o] Aol o)E 714 A91S o=
FFE et 33709 B E43E Z3h, Thin liquid
BN

39 wt Thin liquid(1~50 mPa's), Nectar(51~350 mPa-s), Honey(351~1,750 mPa-s), Spoon
U] ]— i
o)

SJth(Newman et al., 2016). TSt Clavé 5(2006)°] AdlLTHEAS Hol=

HeEn o

9le-2 slolg} &
}\O]- QC]_-X]- 46 [e2]

T
e 39 Oﬂﬂ]* 7% AT Felo] ¥ 7R
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FUEAY HAE 2

2 s
5] Sietel B

3)(American Dietetic Association

SR}l kst 42E

3 0] 850 490] YR, T Neotr 55

% et s, % % ekl
O] HmoflA FRl%
13E YA ASA} 467, 27 8L 4O E Thin liquid(20.4 mPa-s) Nectar(274 4



mPa-s) ¥ Pudding(3,931.2 mPa-s) FE9] Folg}E A7l IS vt L FYRAHOR A3t
A7}, Nectar 22 A7} Aoy 5 773 9 9% DA 9 a5 QHAAS A ASAIZItaL
B 5199t} Dantas 5(1990)2 77335 03RS tAto = 3l BT Q AU 24 A LoA] Axrt
Nectar(200 cP)OJ|A] Paste(60,000 cP)Z =71 ] 27 @ Q1% THA|9] BxfA|7to] Z7I8ittal Bl
stoH, ol mf- l=~: A 329 AFo| QIF Y of5&Tet AN S7HA711L SRR HE
vl ks e R 59 ojslgich olefe ATANE SUIRL t, FoEeiAel A
AR 5 23k iﬁé SollA Aolzhs WEAZIA] Y= Ak M= 200~60,000 mPas2 1
et APAL 275 EXE =EH He Wl 2R = Ali 2355 553 tdellA
AQI5FA 0, 200 mPa-s P|RH] ZHLXE DL AlE 2FT 60,000 mPas o] HEE Hol=
A& 2180] A9 Aol ZFE It oA 232 AQlH 2159 AlEi= 60,477~67,450 mPa's
Afolol] B3} Qlt], o] F 13%0] UTHAR] & FEfE 2E: UPFFSHIFOIQL) AR & TFE
FF Ae G Al ol B9 1FEY 9 w57 3RS A 1 Aol
Z7kslo] AE dA] Zrbeke A4S Helth UukAQl 2o Hokg v|Ret Yn o] FHrt SAE:
& 7HAL o, B2 1R o= Qlef Mt Eobd A AEHAAE Holus A2
82 ZA=KPark ef al, 2021).
0|2 ET|E 200~59,999 mPas E2 7= T 9 AZ 89Z 11672 A% 7|Z20 = B3}
%= 9lQIth(Fig. 2, Table 3). 200~4,999 mPa's H9S 19|, 500019999 mPa's WIS 25HA),
20,000~59,999 mPa's WS AR 528 k= 19T} 200~4,999 mPas HES 19,
5,000~34,999 mPa's HYJE 244, 35,000~59,999 mPa-s HS 3TAR 3} 51= 29k A A5}
om, APRPE Bl 4 AJolg AST 7Ur 7t 1% 2F 94 Aol7t 9hes g &
UK Tukey HSD, p<0.05). 19k A 343 H=Suhy 7+ g 242 HP‘%}i sa3t
71&S ARSI IDDSI flow testE 9}0}711 S S AU 2004999 mPas Y= HYS
1912 B25191, 2941 LSTS 2a)5}7]o] 23lst 584 g% 7H Ao BRI 5000~19,999
mPa's A& M2 AAsHGI) ol A|2g 20,000~59,999 mPa-s Mol tisto] 3THAIR EFoHA
t}. 29k 19t} SUsHA IDDSI flow testS FEoHA| 4383t 2= Q1 200~4,999 mPa's A% MY
2 A2 B2slE, OF 71 xlol7} E&Isk YR = 35,000 mPasE 7|&0 2 2uAI9) 3TAS
TFESITE YE O] Smile Care Foods 71-2(2020), 7Y TiR}Q] FE(Universal Design Food,
UDF)(2020), A512744] 318](2013) S& Astaaialg AES 3uAR THALT 91T, 24 st
24 RESHAIDDSHOA = H/FAE S84 M 004 37H4] F 4dkA o] HEska Slck.
%, gutg o= IAFAA HEE 3THAR RSt o, 2 f5 A 3TAR LRt
1907} 29k A -ohA| FR=qirkal woEth e & ATs U /5 AlE SolME AEoet

HN PN'

[l
‘1

R

ne

p
)
=

o 1QF el 20F s
I 35,000~59,999 mPas

A3
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Fig. 2. Viscosity rating model for commercial foods in Korea.
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Table 3. Characteristics and types of commercial foods in Korea using viscosity rating model

T2 P HESE OlAl =9 4 (mPa's) OIlAl
20,000~59,999

3 ESNESS, LST (mm) 20.83~35.17 Eas 5), d 955,
= XI5t AAE
IDDSI (mL) 10 =
5,000~19,999
ALZ B 5A QU2E
ot 2 LST (mm 19.83~47.17 = ?
19! 2 . (mm) Q38, 4rz, Haj
IDDSI (mL) 8~10
- 200~4,999
. 0, =288, A,
1 =Al \ 3 LST (mm) 28.83~57.83 oAb QUIBE.
' Sl 20 AAZ(CHA 5
IDDSI (mL) 0~9.9 =

35,000~59,999

g Z(EE, HEZ OFHE S
3 X LST (mom 20.83-35.17 F(es, U=, S)s
@/ . (mm) T HHLpL
IDDSI (mL) ==
- 5,000~34,999 o summE Has,
X =3 E'Iel'a s %ﬂ_r—ll:!’
b 2 Az ? - LST (mm) 19.83~47.17 SA QamE AAE,
IDDSI (mL) 8~10 |, ¢S
g 200~4,999
- 0ig, 285 AE,
. oAl o= LST (mm) 28.83~57.83 ofAf QTIEE.
) e 2 AAZ(E Eﬂ*' 3)
IDDSI (mL) 0-9.9

FAA 9 A2 I AotEeARE It 22 QI 7lol=2RR1(2019)004 AR FataAle B4
o= SyEglom, o] Qlslo] AT FEE2 Aol teiAlnt Fx FAE ST 4= ATt EFF
A5 g AR HEE SFo5iet, 9T Aol g SF A4 = BAF AR At St
Skl BT 4> glth(Garcia er al., 2005). 5, Al&2] /9 gEsE] el g A% 3 ofd
AE9] AeE FAoto] Hlwsl= A7t FRsith
A0 WEdH 1YAE HHNWIeRE HAolo] ol AE F BAEREAES HETt
500,000 N/m? o]a}o]ofof 511, AE7} 20,000 N/m?® o]ate] M 2 HAMA|E] gl A= 1,500
mPa-s& ZE5oof gt} T2t GF Ho|]AE PO AFES s 45| of#E 4 9lom,
Q5] F=rt FAARI 4 ARE AAEY|E gt B9 B, WS Bkl A% R AL
e, JEE, S48, w4, J2 9 MNP 52 ARESEAL SItKOroian et al., 2016). ©] & H=
+ Bo] 23tEl= oM S7foke SR B A5k X 0E HIRtEoHA] g @dolH,
AHR} 7557} ol UQlo R X BE|7| % FHKScripei et al., 2021; Tappi et al., 2021). T3t
Szafrafska 5(2019)°] ThFet A4 H7HEg EFRE (2449 {HsHy B3 WEolr| Sl
AEE 273 A3, ojd $F9] AT oML RAAY HEE 100 mNE 26k o=
ZAO= BT} 200 mPa-s 0] A Asklai ) AFoly] A4t E02 dEjA gl
U, AEZHANAE 1,500 mPa-sE HEO] slRHI0 R A7gstal glof dskaAr AT < e

¢
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R ‘&‘Wﬂwo} AQE S et & Aol 4T
QH2E, F= 50| FA A= Y At ﬂ PR @2 Jes et B3 Aes
HrANA AdEo] w2 555412 HsH HelkE S0k diHeEA dojz)= ¥hd, 4

= HA4 BA7|18 5o Hell 59 7144 A3 5448 S4oke uiviwsolt). Aol ¢
ot EAREAERS] B4 skt Qo] & HdFA, %14 g, S84 & W AT A2 H7tE]
o gtom, &gt HAY ARE HIES Ho|AE A2 Ak, SHY, MY 502 HUIEIt
(Giura et al., 2021). TS THZSH]|EL R é_‘%‘é 7HA)7] dige] AEE S35 AliAe
NRE TS 5 9= 87)7F WQshd, TPA w7 Aebgo] T2 A& 71 H|27} ofPris E4
< 7H 1 o] f-573 A2 S0k ol F3S 4= Ath(Funami et al., 2016). WA 11 X135}
AE A1) Ffiel AnRte] AeEdS Aol Hfote] HERAARe] E4qt40] kst FHojof
S ZolH, olF {siile AlEskE ArrleEo] aHch

t AR F Tt WA, delEAE, WS

-r

V. 2 ¢

B AP ) dskEei) BESHIA 78S 48 4 slolseiele] $4 % oAl
Fustel AF 4 A% AES S ofF EXE U3 slolSetel 1o HEyS zl
. o T8 4 e HEFALS AL Dit A HEk 232
~67,157 mPa-s H Qo] 44 &A=, 17 A ]%‘— A= 2,526.33~67,326.40 mPa-s H

E

= [
A= Yehgrh uh, E48EAEL gE 55490] B AFE 7L o] HE E4o] BAg
3ok A= 274 % 5l LS9} IDDSI flow tes9] 49, Z78439] B4 4 483 4 9l

te = |8 5

A= H7E AgEolojA AR *1 of thefARt S22 £ 4= USith A S 1t 4T
S B3 Av) A9 LSTE 0] AIMAAES, A= A9t IDDSI flow test= %FQ] AJLTAIS 714]
3 Q1% 3714 A= zx*‘:‘“%‘j% Yot 23E EUE 279 HEFAMS EESIGIH 19k
200~4,999 mPa's YIS 1944, 5,000~19,999 mPa-s HYZS 2244, 20,000~59,999 mPa's HYIZ

553} o= Wetolth Egh 290 24 200~4,999 mPa's HHE 194, 5,000~34,999 mPa's H*H—
21;}74] 35,000~59,999 mPa-s HYS 3TAZ SF3} sh= Weto] AAIE 4= Qe U A 39
AES Vo= bttt A= SRS 283 23}, =4 Asktetd] BESH|A Y ﬂ%ﬂ%@—%
IS &= Qldeh. 18y AUAIA AlEstE]e] Qo] ARAPE 1+ Tt ZpolE FElsHA IA[6H]
olg 1, FEdo] W2 Sh2Alo] Aoy e &= k. webA FhgAlo] et MEAS
Mdel7] 91t A7 BT Ao Pz

V. Al A}

B QL SYSNAER) AU Wol 2H A7U(G0203100-03)
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