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Application and Research Status of Sorting in Food Research and
Development
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ZHU Baoqing', WANG Xiaonan""

(1.Department of Food Science and Engineering, College of Biological Sciences and Biotechnology,
Beijing Forestry University, Beijing 100083, China;
2.Beijing Industrial Technology Research Institute Co., Ltd., Beijing 101111, China)

Abstract: Sensory analysis methods are widely used in the food industry. Due to the limitations of traditional sensory
analysis methods such as long training time and high investment, various rapid analysis methods have been developed, one
of which is the sorting method. Sorting method requires assessors to categorize products according to the similarity of their
sensory characteristics and use multivariate statistical analysis methods to quickly obtain the sensory distribution of
products. This paper mainly introduces the experimental design, data analysis, development, application in food research,
and advantages and limitations of Sorting. The development trend of sorting is also prospected, aiming to provide a
reference for further research and application of the method in the food industry.
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Fig.1 Experimental design of sorting
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dimensional scaling, MDS) Fl1Z2 5 X 5 734 (Multiple
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RS 1| 1 0 1 1 0 0

Fef 2] 0 1 0 0 0 0

RS 3 1 0 1 1 0 0
Befh4l 1 0 1 1 0 0
KBS 5| 0 0 0 0 1 1

Kedh6| 0 0 0 0 1 1

B FESh 1 IRESD 2| FES 3| RES: 4| RS S| FEM 6
FeEfL 1| 0 1 0 0 1 1
Fefh 2 1 0 1 1 1 1
FERL 3| 0 1 0 0 1 1
4l 0 1 0 0 1 1
Fedh S| 1 1 1 1 0 0
Fedh 6] 1 1 1 1 0 0

K2 MR
Fig.2 The co-occurrence matrix

T (A): FERL AU RS (B): Al AR SRR R

32553 M (Hierarchical clustering analysis, HCA) Fl
JIPER (Additive trees) 4.

YR S TR VA ISR EE S M i v 0 —Fh
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elrE=s | orAn, H B S48 — MIRGEZS TR SR
MRZBISER . ZHXIRSIHT, JEXTN 5347 (Correspon-
dence Analysis) FYSEfH, ] DLUBEAVE SRR 25453 0y
BHRHAT F S50, J8 AR PR A G ann] A A
o SE A YE S SRIRIZE T S 22 7P BRESHHT
WP V2 TIASSEEIR AL R HOR, R IRER
F&4 PR A R R B XA L A T SRR, HH

ARG —ZH ds Z TR AS RIS S — 2R, 5l
BAEA R RO SRR _E, B b3 0ok 45 2 B Y
21, AR AT AR H A I 2 A1 B2 IO &R o
PRS2 AR BT AT SR R s R D2, 32007 1A il
=/S /S 2 o <19 R e R 5 Dy e e 21 [ D R
Wl it Z [AIARAL R B, I AR VR AR s B S5 A A0
PR HARE VEDT TR R, anl&l 3 s

B3 Ay
Fig.3 Additive trees

{EAS RIS, HATTEAR Z UM hAR ] 1R
ZUERREE | SRR IRIE T LU SIS A5 AR S
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JEHIRAEZFLRIA L BRSOkt W AESUR A BT
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Table 1 Examples of statistical analysis methods commonly used in the sorting
Tk F 5 TR LN €7 Tk Z:7%5 30k
JapiiEZ 17N L g 207
25 G (Metric MDS) Piombino%s, 2020
. RkES R L bR FalaheeZs, 19977'; FayeZs,
E }%‘22% (Non-metric MDS) 20042%%; SpencerZ, 20162
N S 1
(F¥ ﬁ*’? % | DISTATIS (Metric) Abdi%, 200729
actor analytica H o et an A o . X
methods) Ftnﬂzllﬂ E’] | 'ﬁiﬁﬁ I—I—Uﬂzféﬁﬂ‘ﬁ( SOTtlng Lahne% 2020[25]
Backbone Analysis) ’
ZEN R AT o
E \ ) Cariou%s, 20182%; Cadoret%s, 20091"
;ﬁ%?jf FEARAS AR R (MCA), MDSORT
IDSORT, SortCC Takane, 1982*); QannariZs, 20104
N . . Lawless, 1989%); Lebart%
JZ2WK A2 (Hierarchical classification) 01, Taral i ’
BH 4R HI(Global dissimilarities) - 2006""; Pétel, 20171
(Classification SR (Additive trees) Dubois, 199352
methods) 1 J¢43 X (Central partitions) Guénoche, 2011%; Courcoux:, 201454

A4 X (Individual partitions )

Bt 43X (Latent partitions)

Wiley, 19671

: 551 H Delarue %09,
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FR 4 45 AHICF ST B T A& FH P2
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2.1 FHl&

VA& 2L, an s s AR s i) 8 B V1
#ro Lawless GRS N FHT 16 FRAREIRST51%E
PRI s ZE IR ST IR Z BT P N A T T —
AN, FH DA T PEH A GO0 1 1 2R R R
FE o ARPEMERSE TR 16 PP A B4 B~/ N -
CHEG I/ INTE B . N AEAR T Sy
WTECE 2 B0 PR/ INSEAS 31 ) 25 B, #B AT LA
XIS AT X 535 Rodrigues S5 i AE T T 475 v itk
AT THESE, A T3E48E 100 4 7H 2o %t 7 FhF T 051
AT T ST, K BAZEE AT ARG A S T 0%
i BOREAE, I T AR ;= R 3 2 (A A4y I BX 3R o
Saint-Eve 55 LMIARER WG F 151, FH55 T 16 45701 N
GU, B T SPME S A HIRIR IR WA T4H G 5 f—1

VEIGR, BT T LI A Ak SRR B R AR R 15
HEA T BB 532, SR F A T v XU I 28
RS /R 2% B AR 3R AN [R) 2 OB B ReP Al i AH
HAER, AT DA BT 2% 5 X 52 A9 it AU 3R AR S N, S
— PRI P AR B AU R U E T . Cruz
SEUY W AR 2R AE TR IR WS AR T RIS, FESE T
30 BRI S FE T 12 PRI TRV E VY, 45
R BT ] T IECE M S & BT Z0RMIE
P E LSBT, JF 7T LARAS ™ 5k R B A1 ], XX LA
BR W Sk B 7 i B VA W 0 AT IR T R T A AT
(QDA) Iy /NI ZL S AL SR AR AT I E Y .
22 &I

VAZSEAEG SR PSS T . Cliceri 287 3
JFHAS [RIAF I B (14 245 AR B SRS oK 73256, 5F
— IR  65~69 %, 53— BTN 70~79 % [RIAT
WIATE THEWTE 18~64 2 Z JEIHIPEN A B2 Ol AR
SRt BEH; AT & B 70~79 2 134 N BEAS BT 11
VA2, ks 4516 @ A28 E0E— R H Tl

22 SRRSO A N
Table 2  Application of sorting in the field of food
G Ji FH FE SRR EZHPNGY & E =P N
AR FEAR TR 15 n=19 Lim4F, 20055
iR Yy 16 n=16 Saint-Eve’¥, 2004
~ A PR 12 n=30 Cruz?, 201314
L . u
- 16 n=16 Lawless%, 1995141
J
. 7 n=100 JéssicaZF, 20201
FrEE RERYZE R 13 n=12 CartierZ, 2006
KERL TBEREFIRE DG T AL 15 n=40 Pétels, 201751
Pl JEREP % 9 PanclA:n=13 DehlholmZ, 20121
PanelB:n=10
R IR TR 10 n=24 Tang?%, 20071
. Y\ ST 16 n=15 Deegan4¥, 2010
B IR, o "
ISR IR/ S 10 n=12 Cliceri%, 201717
558 7 K 35 5w il b LR S| 14 n=25 CourcouxZ, 2012147
RNy 1Bl IS 10 n=30 Fleming%, 2015
6 n=9~22 CholletZ, 20111
MR 8 n=10 Abdi%, 20074
8 n=10 QannariZ, 20104
18 n=23~27 Ballester%, 20091
8 PanelA :n=9 BECue-Bertaut®, 20115
K 4G PanelB:n=15
R 8 n=24 Brand%%, 201851
96 n=156 Koeniga%s, 202152
Wtz 10 n=21 Lahne%, 20165
LA 12 n=25 Lahne4%, 20185
SR 18 n=65 Kessinger4%, 20205
RAHK 9 n=20 Falahee 45, 199701
ROk 7 n=50 Ares%, 20115
PanelA:n=11 o
A K 5 [40]
PR 8 PanelB :n=24 Moussaoui%, 2010
okt A AEIE 12 n=80 Hamilton%%, 20201
PanelA:n=36 L 56]
10 PanelB:n=118 Ferini“, 2020
LIE[3 PanclA 129
anelA :n= e 23]
99 PanelB: n=43 Spencer3y, 2016

TE: PESH (R LRI 326 H i) (R T B LB R A 1520204458 55 )
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L SRR NORGE 5 T A 094 4 FhEE B ik
PETRES, SCIRES S, PPN A BB ESR FH— 9 4
T 28 e T T 55 IMERE BEF TP o S5 SRR W DURP Ty
BRI AT APUIRE S B AR =22 (8] B 22 53, SRASSSIY
JEET S AT [ AE S R i ] Ui B B e i
PEAEIT H RS ME— 2, n] G2 i T A28 s
TFRFRE A AR DA TR . X ey A R rT L
VR A el AT E TR FE. Spencer
SR S T ST —ASET R TIE X UBR S, FESE T 29 4%
P = W oo 11 | s | S S E i3 N e v i VI N =D AR R 1
43 ZAWIHEF TV L 55 AT TASSE X AR B A T2k,
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FHR B B AN T2, 2N T MM E XU %S
FIF5E 2 BH - (68 FH U 2592 ofe b B A5 72 i XU $75 348
TR SIS E R s A0 = A Y| 4| LE [ S SE 73 % S e 7 84 )
JRUBRAE T LAAE SR WA 6l 74 388 01 7 i FENE B A % T
H.. Falahee 25 $H55T 20 S ARG ITEH A B
i FHYAZE T =PRI A T B PP, I 22 4k
FREEST AT A TER AN B, 25 R R R VNZRA0PE A
B REASAT S50 22 BRI BB AR FH 7K it o 9 28 A T8 il —
2, Moussaoui 51 X5f 7 Fh ISR AT ECE TEAT,
JH A | ML RIS 22l A TUSE, IR AR Y
AR TRDITE 25 AT T U S hRaf; 45 5 & BT SS9 36
FH T 22 4 B g, s K SAM A< Ml . 1
JE2 B b RN [E R 455 . Hamilton 252981 DL 12 Fhy2EmmiE
AR, R G AE VA ZEI [RT 386 T8 75 A S 75 e 2
M8, 45 LA, KR R E A TSR I BT
AEH AL . Ferini 260ty b A T T ST, 45
SR BRI A T DUB B SRR EZ B i 25 5. R
SR B N W R — BT IE 45 S B T b 5 70 2
VA, G AR B 220 1 IS IR A HA
FES R TE H o
24 B

VSISl FH R 09 | SRV L NS R A 2 T A
RSB E PR . Lahne 460% $6 6 NEZM
12 355 AR TP RS 55 B 23%~45%) XA 289k
AT THFSE, SEEGEHE T 25 AP A G IX 5T

FE BT A F IR 0 T 285 AT DA S S R, A
5 AFES R IR SN L AR . AEAF A A R, 534k
5 AR SEB U TBRANFATS, I8 P E S B
TR SR | RIS, S SRR TR A B T
77 SR A A 7 . Kessinger 259 J35 T 65 44
sINEH B B3 R S EE 3 5 TP 7R 1Y) 18 ZRSE S #EAT
T A HBIEZE, IR IA2EEE R S5 0B E TR R AR S,
B, R BNZIT AT LA W INH 3, 53 anrg s =
ST TISZE, ] AW PP A SISO RE B E
JEME . PP IR FIRT SR PP A Sl ™ bR s
PRALAYE BRI = S TP, Xt RS — IR SR
N XA, KA B TR R LSRRG I 235
I

TP 28 1S W A EASE S SR SR T 287 A B a AL H1
[AJRAS- 1424 Abdi P FEEET 10 AT ALIXT 8 3K
WA TPPAY, 380 T —Fh T IRZS 8 R i 7
5, XM DISTATIS., DISTATIS S 28 S HEARE 11
JEAR, 3@ T 53T = 0] PR 28 FRA BRI SHAE, AR 2
Y bR B T IR 3 455 32 BH, DISTATIS 944
R FeE, Bz b5 2 L B8 Ak,
DISTATIS ik BEHIR AL PP A SR RERS H—2X
IF S, 7T LSk B AR RS IR sl B AN [F £l
ISP N AR S SR 19 5 [F] . Qannari S50 $2
Hi SORT-CC(CCstands for common components) ,
AT SORT-CC k3 b 38 3R 1 By, 45 5% &
. SORT-CC e FARXT AT A, I HLAEIm I /R b1
e N G AT A A 7 5 A4 SRR ST A
B MAR2E 5. Chollet Z8™ LG Ay 12 5654 (87 FH
TINERT . Z4ERRE ST DISTATIS 45 = F4dE
AP SR A TR 34T, B ZAE ASIE T DA )
T VAR, $R045 55 56 5 R E 43 AT K .

B B asP e d R R U S A SRS DV E RV K | g B
i, Ballester 241 Bécue-Bertaut 2% | Brand P!
LA X Koeniga 8507 Z2R N2 71 0 FH T 26 10 IS B
FepEfmFsE . Ballester 25149 e8¢ 1 ok [ L EIANF
AP Y 18 S AT, CLFELT . FRIRRET AR 4590,
Zead RPN AL L B F LU AT & 5 = A
[F] 7K S 1 /NeB 35 4 T T = T U4 257 ( Ternary Sorting
Task), —JCIHZEIEZRPFAN A O1 HREHIUARE & 43 s
FE MY =2H, DU A TR MR8 2 75 BB —Fhing
53 G5 R R IR, —2HIPAH A GLEBREXT [ i 255 1 A £
AT T MERR YIS ZS, (B X R LT A 2 i A T
VH25, AERFPRRE FORE, Br T 5 G IR
X5, R T A HIEZEEASEF R B M. Béc-
ue-Bertaut 25PN BEFH T 9 INZRP JE WL ZKH 15 37
VEER ST/ \ N2 2 Je WA TR B TR, Bk
PO A SRR A ORI R S el TS, FAH
B AR TR AR B sl — 2R, AR R 4y
A B e 2 R B EE PR A L A28 45 5 A3 B
S AL AL, (B SCARRRERZE L T ok B %
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JEMVANZE L SR — L6225 555 LATNZE S Je v/ N
AT SCEMNMEE . ARk HERs | IR EE R H Bk, 1k
ESRANZE NI BN B - s N - N e SV = L7/ P S U ER A
BH T A28k n] LU PR SCAR A gE i, O 2 T
¥ A —EAER . Brand 2551 Ol B B A
(Free Sorting) FIFT RIS AHES G HEA 7T, Al 148
=T 24 ZPFN AT 8 3K AE K AH B AT 1Y
BEE PO, AT T4 A B IE2E 2 S5 BEInXSRE SN, PR
BEFNRBE S P47, SNIRTES A 3 41, IR PRS- A
7 43, WRGETTF430 10 43, NP BT E S80S NHERVE
R Ak, AT DALl T AR S T L. PRIk
AT LIAE 5T 2 IRk i = - 3R sh IR 2, Ry
rm R A IR A A B .
25 HittRM

VAR vz B HTEHAB B S b, Pétel 5501
P T 40 ZARLEEINHIPENT AR BFZE T 6 R
TS T B B b o7 AL A BB AR, B P Tl Bk
7 H B IE2E, Z )5 T —A KRB E S5, BRI
PN D b L ST RS P 1) B 5 [ S B R4 B o AN LT
SEIR R ERAN )T R R LA SR AL i AU, BT LI
HEA 1 A AT T Fn 1, DA A5 38 B 4 o ) T
o XA ICHATE S5 AT LR IR H P AS B S AH G 1 7=
i 22 E) A B, (] Bt I PP Ak AR B, RN
it [ R VAZSE IO RN, XTSRS IIST
HiF—YER . Dehlholm 2 5 a5t %) 9 R AR [H]
AV RO ACIE R FE T 5T, e T Hih &I
23 . FR4F napping. napping. [ BERFEHEE w2
FUE SRR T Ik, 5532 A 2 EIF250k
ANTFEL 1 h SRRER U b AR S JE M, BRL ke FH A Sk
BREE . Cartier 4801 SR FHIAZEEXT 14 P B4R 4S
Wiz A TSR, RIASEIKE P E A SR LIS
B AR AR E A6 K] . Lim 25PS3EZE T 19 L 1E0T
N GO AL FE PO BEAS (1 AR BRI N Y 1S Rl 25
TR REHATIASEAE AT, G55 A B A2k mT L
X 43330 e R b AL, UESE T 2SIk A4 AT SRR FTA B
P, T A2 AN TR e R ] S s T A
BT R A AR s R BRAT, 3XR— MR E
FLROEE, Tang Z59 XF 10 Fh A 25 SR B P70 58,
begse T 2 F A28k | AHRIPRBE L (similarity scaling)
1 H A s 2 (free-choice profiling) =FECE 45
Mok, —HAEZET 24 ZIFM A G (15 4Pk, 9 44
BE), S X =R AT LIS B8 — B0 4%
i, H 2 Z F1 274 L AR P R 7k —SCrEREAIS,
X ARG EE— A AR T .
Courcoux ZF W IFZE T 25 Z¥FH AN B X 14 4~
=] S L AR 53 e FH 43252 3 R IH 257k (Taxo-
nomic Free Sorting) A THF5Y, X Fh Ik T LG 2
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Table 4 Strengths and limitations of sorting
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