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1) o] 9/] Z COP

21352 #5524 -8 7] H(Sensory shelf life; SSL)
= A7) Slste] 7 de] ARgE = e

= Tdolu AA A o & A s CoPE 7|+ L.
% SSL= A7k WHolth o] S HExw
283t A= Gacula(7) 241 4771 3ke]] wp
AEe o] F WA AFE FHE A (77 H sl
“-none, 775 -very strong)°l] 2]3l] AFA|H o= HH
¢k 2194 coP2.5%] = 7]—%3% A|%2] SSL& 4
gt Zloltt. o] = T E S o] galoF shaL
24 corE ¥ W FskAY, A4
gallobnt sk 540 alrk Aol 4 gl 4
Q1 H| g7 F3)o] ZhsakAuk /1 9] A Q1 7]l
ofsfl A7 € copell 9J&ll A E 575kl g
25 5ol A sttt

Portela and Cantwell(8)2] ¥ & 2] SSL A4S 9
& Aol T 2] Bk e FW L0
A 715w 2ol o8l Frkeka coPR 63
A3t Ross(9)Y] AT-AlA = A7 =H
T UF 71 5w 38 ) 2l AES B
3ot 9 715 H e 0% B 7}slal COPE 5
QQE ):_:_]x%ﬂ.w];]. ol¥l u]-}d o= o]gﬂ;ﬂ o] &
2} copell ol A = 455 9] SSL @77k
BT Y, o2 Eof BAHOR A7)
S0l EL olelaay FE AlFES CoPE
5-641 0= A erhd o o] A FAIAA
o] sfoll 9] %] 5}~ ?%E—D]r(é)

Rustom 5-(10)2 Z 3Lk 35 5.2 SSLA
= flsto] 7-1278 9 e & ERsto] 74 V&
T AT 7]5 43S 514 3H (acceptability limit)
2 AAsg o Ui AL ool uyt AH
Ak e Bt 27} pEshel At
| it 2l o] o]z th6). Martinez 5 (11)i=
=5 AAIA ] SSL A A E Aol A 57
21_112_ ] 37<4E zﬂ-ﬁpl-oi Hz%;}oﬂ our /\H]
Aol 2AAE B7FE o o2 e 4

off e = A ek okt

Poubol ¥} Izum(12):= 3

2

7} A 2] SSLAA S ¢



SFo A& 2] 20% o] Aol 22 sLE] ALt 60% ©] 4
o] et TS vEb w) Z A S = A5
o} Atef Fojat i d o] FH P el

th ot g w7} et w o] A ae] A E A o] HHk6).

2) 3172 7|4k COP

34 5 BEAHCRE COPE AT A=
Fritsch(13)7} # % & afjule}7]1 4 2] SSLA ol 2]
gatalth A7)t Fet sntet |4 2 7| S5t
Zv| xR s o] o] s FrEE VS A=Al
Ast AlR9] 7T Es) vl A H ek Al s
Aze Te5 st e AE 5] Ao}
7155 A7} 324 H QAT 3] 24 A el A
ANz E HAA 72 % AFES yHSE A48
o] A3t A5 2] FA AIgke] 2 = A Th6).

Gambaro 5(14)-> frob& 21552 SSL A Y-S 9
3to] COPH o Ay =241 & 7333l e 2 1749
ol &b An Al 7| B 7)o H 07 Yrolx| = 3k
& 71Fo® S u COPEHE 87 Lol o) &
HIZF 715 2 65 (97 A Edh= 7o = e 4
o= SSLo 1870 & F7g = vk =14 o
olahd o] gk 25%2] &AM AT} AES A (re-
jection)sti= &Itk AR AAE 7|F 0%
P wf A2 SSLgto] A s HpA o
JE = A o] vka B gltk(14).

Makhoul “5(15)<> afivlet7] 2] SSL 4 = 9
sto] 5075 ©] A| At oJgh 7] Sl TR T
dofl o)t bl gke] tjst ] AvE AA
th A€ COPE &&3to] THHE Hd=2 A
=9 Aol gke]| o 3t ‘3] -&-(acceptance)/ A HF-(rejec-
tion)’ 7]5= 3} Weibull ¥ = %3 SSLS 443}
AT av|AkEo] A3 Al =E] 6] -E-(acceptance)/
A H-(rejection)’ o1 -5 F 7T T H A d S
AFESEA] L AETA S Bl TU S A0

7Fe 3= 201 TH6).

b4

Qo & BAAMPHL Anzl 7| R EHE
o] EA 7w 9lo] 3] A A8 o] L5he] A5}
= 54o] k. i A Al [f-83F 57 o] 9l

o, 2u| AL B4 A v}o] 7] 2 ko] 12 E 7] wl &
of g% AlFAg A AHE dojdl = =,
2 A A F S SRR o o) 9ol 71 E
T B5Holgta B = Qs Ay o]d o
7)1 %3 A= SSL A A 7S A sH=d Qo] o
2 B ok A7 3 ke).

(2) A& 71NF 2= B AL 7|9 B A -5 7] 8
(Sensory shelf life; SSL) A2 4 ¥

1) A% 714E SSL %2 % *H (no censoring)

Gacula(7)= FHZE Weibulli- 25 AFE-5}o]
AFE AA Q] FAe 719e sSLS A ekt
Cardelli®} Labuza(16)- 2335 7F4] A 25 73] 9]
SSL A& 918k fAbst W& AFS-8HS =)
= A5l A data censoring®l| tH$H 7\F o] A7) %
ATt Sl & S0, vk Au| A7} 2015 S AF
H AFE FH8HA o]stE y sttty ol &
H| 2ol )&t A1 @ SSLo| A gH3] 20.1577} o}
Y e} 20.15 o] steh= o mf otk upebA], 3 7FE A
%2 77 A5 5ol 1557704 AFE AT
of thet AH|AF ‘5] -8(acceptance)/ A H-(rejection)’
o Fof| th | A= Bl /g o] Ay star o] A7)
Zholl thsh =2hal /g o] BERA] oA censoring 2.
2 Ao EHok17).

Duyvesteyns-(18)= -+AFst B2 © % censoring
glol 2] SSL= 274kl vt Al-Kadamany s
(195 55 AES] SSL A4S 9ste] gzt
tin] Ao 2o = 0-67 07 Hrbska oo
Ao 7 258& COPE A3 o] & e
2 A7 8 v oF A7 9] AR (re-
jection)' & Weibull #3201 2] &l o] 53}aL SSL& 4
g 33Tt

Perez's(20) X3 3278 ¥ H7b52E 9] SSL+4
S 9lete] 122 T H AES &83te] 91
o o AE Q) 71 EE HHE 7] S gko)
57 o]std wf AFo] v Rl o) A F-(rejec-
tion) Pt A& X O} o] = AFo T
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Yo 93t 7|5 = H 7= 25 9} data censor-

3) A=A (Survival analysis)

ingS 11 3FA] 9kl SSLS FA o g A} Hough 5-(23)2 censoring 718 3} A &3-4S A}
2 F) g of] ZA 7 A S = 2l Tk6). |-3he] 2)35 9] SSL A st H x| AFAFRA] 9]

2) Logistic 2] 12
Vaisey-Gensers-(21)= A 747|3F &< 7=
o] F4 W 3}E logistic 3] 71412 AH-E-5}<
sQlth e S A A o esto] ¥
G sl 3 ahebA] B E A R E AR
TFeA ko R ol ARE ANE =ET
&
7

£

o ) o o I o

o] =

ATHE). & 59, 12Uz A Fh=et

2 2ol 7 A F glvhd o] Apo)= A 713kl

2

o

SOl ARG O] TR 5 0% a)SSLEA
< A% s ATE AF AA T obd AES
‘AH- (rejection) 8= AH[AFEC THE FE A
7} b) SSL A2 & 913k A o] v w4 destthe
Aotk A7 ke whE A2 FAW S A=
Slto] AxpjAtz ol Al A 2] 5] -8-(acceptance)/ 7]
H-(rejection)” O F-E “of]’, ‘ol @& Wrd] &<l
g Atk o) B[R9 AlEel thgh E] E(ac-
ceptance)/7 -(rejection) & & S+ A5 2] SSL A

TS A kol Fol g ol 2ol & UA AFL Hrhsks 2nAEe] o5 4
FFE e R1914) & 5§17 wo] . 522 YA AR 57130 R 3

Vankerschaver 5-(22)- logistic 8] 74 & &8
ato] Al#2] SSL& A7t =tl 13-157 2] &)
A0l A& 8] 7132 E H 78l 30%2] An| Ak
7} AlES A (rejection) 3H= 7] 2 % 4kS SSL
A& $1%k coP= A st

Logistic 3] 71541 7} =4 o] 7H & #fo] H
& A= A8 A1) AE A ol 27
SHA] b= Wb 2k A of] s gho] 7hsstth
= Holt}. o]= &n|AF T4l 9] A)5F SSL A A el

e
QoI A AERA ) 1Y F B P o)k B 5
9l

o

o

o] Alth. d) A3 A& floto] 53tE FAZE
Z1%o] F Q3lt} Hough (24)> R T2 135 &
g3t AERAE 98 77 FA meaag
70T (http://www.r-project.org/, accessed No-
vember 21, 2011).

Data censoring~> 3%t (left, interval, right) 7} <= %]
skarL o] of) o gt 47 ©] Hough (23)°1 #HA|3] 4173
Hof ATHE 2).

Cruz 5-(25)< probiotic & 1 E °] SSL 24 S £
shol AERAS AL SSL F92 913t
50-100 ] AH)AFE 2] Al Fell st ‘3] 8-(accep-
tance)/ 7] F-(rejection)’ o3 F-7F AEEA] 420 9
o BAEST ARE e AR E e 3

HE2 NMFI7IZHE RAEO thet 58| AH|XtS] 5] E(yes)/AH F(no)' data

Storage time (h)

Censoring
0 4 8 12 24 36 48
1 yes yes yes yes no no no interval: 12-24
2 yes yes yes yes yes yes yes Right:>48
3 yes yes no yes no no no interval: 4-24
4 yes no yes yes no no no Left:<=24
5 no no yes yes yes yes no Not consider

<% *]: Hough 5-(2003)>
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= Ao ]Eh“ Elfﬂ‘ﬂr(%)

56y A=
T e 7 2 432 thE SSLEFH ol o
-’E k213 W o] gkal A558FaL Tk Calle 5(27)

& SSL 7 O] A # A &= flsto] 24 9] wlo]

B e JRE EZ3she Bayes1an el S Al
SFATE B3 Curia 5(28)> SSL F4 0] 2. 7& &

o]7] f18kof Al el Alv] G B B 42PAR de-
mographic g X5 3 3oh= AT S A7) Rk

Hough 5(29)= 71438} SSL 29 &8 47l 813
= AEL] AR RS ARRSRe] Al
of thet AH|A}F “5]-8(acceptance)/ A H-(rejection)’
7h dvpug ohefghA| ol th sk A oA +4
= &3k SSL& A g 3k 31 . Salvador “5-(30)-> Al
w2 SSL 372 f18to] Abg-H = of 2] B Foll
] Weibull +3Z, log-normal, log-logistic 327} &
sotA A EA Qe AdE Alg stk ar B skl
CHELHE D).

Guerra 5-(31)<> SSLS F7d 8H= thefst W &
o] A AT An)A; 7|k W E
(COPe} LA EAIH =& v 2ol A
AlBFaL Qlth. a) SSL & 918k An|AHES] 2

Jacobo-Velazques 5 S-S T3 SSL

H
rUl |

¢

100%

=====Non-parametric estimation
— Log-normal model

0 5 10 18 20 25 30 35 40 45 50
Storage time (in hours)

75%

Aceptance %
50%

25%

0%

J& 1. Log-normal = Z£2 H 24 220 o[t HF 7|7t E 27
E9| AH|Xt 5/ (acceptance) &E& <E4: Hough &
(2003)>.

wro] A ¥ o] glvk. 12k, A& A ol A 3= cen-
soring= &3l o] 23k An|AE A e =
g2/ ofl i Ao Eﬁ%ﬂ‘ﬂ ATh b) TS
Ao & = ekl vk A 9] Al AbEe 9§
ol gt ssL A 27} E%% - olv e, & 4
= FA g AlFol et e A vt} G A 97} v
T Q131 48] 2= 9] demographic 7 K7} o] gHo)
A = Stk ¢) B[ A2 sFe] Al ol A
47§ o17d el AlE& B7HE & vk ey, A
A0 A anAEE @A s AE(EE
(acceptance)/ 7 F-(rejection) ) Tk Al 3 & 2L & Z- 23]
7H& 3HEH©).

(3) 713t AR (Accelerated studies)

71453} 2§l o] & Shelf-life?] A4S $lalo] o
o LTI A Ao m M o mE WEHE
B grlsl= v o 2 A AF o) F R E Zo|
a&AE =i 7= Yol 7t dub o

B SEASY, HadEYS, SRS,
30 Fol A A QLo o F 7H4 Hol AHg

= 0 7= 2w Ak o] QT (32, 33, 34)

Palazon 5-(35)+=23,30,37C ol AH frol&
21352 SSL A& flate] 257 2] T g d o
&l 712 EE B 7T 9% H = el A 475 COoP
2ARYOUTVZE TARE St T E A
2 Agelx] om 25 E YR LS o
7F BRaE vt 2F 2 5of tisto] A5 2] SSL &
A= S8l 21 (e 1hE y=, L+(C)*H
O & 20T oA A|E2] SSL -2 1,641 = F7 =
Atk o= 3] 72 Alrks $138ke] A H o] 37
(23,30,37C) 2 U5 2 0] 95% Al 2] 7-3tol| A =4
T-zro] AskA Heol £ 7] wi-olth

Lee 2} Resurrecction(36)] 1ol A= A o
9] SSL 2 & 46* 745 3h QIR A 2 152(23,
30, 35, 40°C) 9} %5 5(0.33, 0.44, 0.54, 0.67, 0.75 Aw)
& 2dsto] AlE 4 SSL= F4 83t
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n. Z2& 7 H-(rejection)” o1 -l &3l A7 o AA| A&
= AH| ek B[RS T o= A AR SSL A

¥ 32471 SSL A S fIste] =2% 7IME Aol 7Fe sttt b) 4l AF 2h2e] S o] A e

o] A& Qokgk Aotk Hough(6)= #8t2lo]  EFHd T o) F 3] o] Bl 4]

T AFHA = A F0 SSLAAS 95t th22 sored data 2] 0] 715 Etthe) T A 07 HAA

AlQrstar QAT a) EA A& AT A8 b)) Sl SSLFH o] 7 dtths ol the).

A o] A COP AHE- Al 8H, ) A1 #] 7o) L% SSL 2130 S-E 7|8k A A o] Qo] M 7} = Q5

F4,d)Tdd g FL s HUM AL e T A2 AAAF@IYESA) A metar g 4 QiTth

3t 55742 et 4 9 A}, Ak YA A w7 7)ol TFE W A%
2139 SSLAEA S skl A& o) 7B Al o B A A w7 7R S R3E 29lo] ") vl

FAd 2o R Ao APor = g4 FAdAQA {575 4H

=¥ 2t} a) SSLAA o] A|F AR Q] FA W3 o F4 AAYEE okt 713 A Ao 9

7F obd AlEell thgt An) LS 8] 8-(acceptance) 3l A AF-E Flojth  ZpR oA =olH o

<=3t} d) cen-
51

g W Al AHA

Features

Advantages

Disadvantages

Arbitrary cut-off points

SSL estimations usually based on
trained sensory panels

Cut-off points taken from literature
or decided by researchers

Easy and inexpensive

Arbitrary criteria lead to doubtful
estimations.

Regression-based cut-off]

point

SSL estimations based on cut-off
points obtained from consumer
panel vs. trained panel regressions

Useful in studies where there are
several variations factors

SSL estimations based on consumer
input

Based on a hedonic scale that does
not necessarily represent rejection

SSL estimations based on this
method tend to be conservative

Failure data with no
censoring

SSL estimations based on exact
failure times

Relatively simple calculations

SSL estimations based on consumer
input

The censored nature of data is not
considered

The censored nature of data is not
considered

Failure data with sur-
vival analysis

SSL estimations based on censored
data

SSL estimations based on consumer
input

Specialized statistical software is
necessary

Experimental sensory work is rela-
tively simple

High number of consumers when
there are many variation factors in
the experiment

Trained panel is not necessary

<% *]: Hough 5(2012)>
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