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Abstract

People eating snacks don't only pursue to be full but also pursue to be satisfied
spiritually. Currently, the snacks market in Taiwan take approximately NT $ 14 billion,
including potato chips, one of which is the most popular snacks among youngsters.
However, there are merely related research to identify the effect of the products of potato
chips on Taiwanese customers’ choice behavior. Therefore, this study, aiming at
exploring the potato chips’ attributes, tasting, and perceived information overload, has an

impact on the choice behavior of youngsters in Taiwan.

In this study, consumers were investigated by tasting and questionnaires with
regression analysis to verify the importance of product attributes, influencing on their
choice behavior. The results are as follows. First, in the perceived information, when they
cannot understand the information displayed on the product, the choice proportion of low-
calorie products will be reduced. Second, in the product attribute, when consumers pay
more attention to calorie, the proportion of their choice of low-calorie products will
increase. At the same time, the higher price, the more complex label, the stronger taste,
the prettier shape of the appearance will reduce the choice of low-calorie product ratio.
Third, in tasting of the interference effect, if there are tasting tests, they will undermine

the consumer's attention to the importance of product attributes and choice of behavior.

Given that tasting played a significant role in affecting customers’ choice of behavior,
the sensory evaluation was conducted in order to investigate the relationship between the
degree of preference and the sensory characteristics of potato products. The results are as
follows. First, consumers' acceptance of potato chips is between "no likes / dislikes" and

"slightly like”. Second, consumers prefer the light yellow, aroma, flavor, aftertaste of



seeweed and other characteristics of the potato chips products and less preferred aroma,
flavor and taste of chili of the potato chip products. Third, through the collective analysis
analysis, it was found that the high acceptor group was not affected by the taste, shape
and other factors. The low acceptance group was influenced by the different shape of the

product.
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Consumer number:

Code: 034
READ THE INFORMATION:

Fat Content:

\__/

TASTE THE SAMPLE:

Indicale an the scale how much you like the yoghurt:
1 ="don't like at all’ 5 = "neither like/nor dislike” 9 = "like very much”
How much do you like the yoghurt?

1 2 3 4 5 6 7 8 9
Don't like at all a a a a a a a a O  Like very much

Indicate on the scale how likely it is that you would buy the yoghurt if it is sold at an acceptable price:
1 ="wouldn't buy at all” 9 = "would surely buy it"
How likely is it that you would buy this yoghurt if it is sold at an acceptable price?

1 2 3 4 5 6 7 8 9
Wouldn't buy itatall O a a a a a a 0 0 Would surely buy it

Bl 3- 4. Johansen et al. (2010) & 3.4 &

7ok % &+ Johansen et al. (2010) -
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¥ ¢k > Cerjaketal. (2010) » # {1 P cha » B EE 3 3 E S92 P &rf
HEE 73 a2 REFHE - 7 R4 3-5:

PE G20 L4270 LB )

2| e (FERRE Epk 2 R )

23R £ GRER RIKEE R

B 3- 5. Cerjak et al. (2010)#= % i& #2. 5]
TR KR LAY A .

FALAAAFHPENS BRESLS B2REDERI P &7 L8] 2t

ERFEE kB E A EE R EE N R R R B BEFRF AN L

(233 N 4r@ 3-6) 0 T3 i‘#—‘ﬁ%\ A EiEFTAGE 0 BEFR o LR A
AR R f ke R H A B BEL BARRB > Vi) ST -

LIGHT BEER LIGHT BEER LIGHT BEER
CARD A CARD B CARD C
BRAND: QzZujsko BRAND: QZujsko BRAND: Stella Artois
PACKAGE: draught beer PACKAGE: bottle PACKAGE: draught beer
SIZE: 0.51 SIZE: 0.33 { SIZE: 0.33 1
PRICE: § Kuna PRICE: § Kuna PRICE: 16 Kuna

B 3- 6. Cerjak et al. (2010) & 3§ &

7ok kR - Cerjak et al. (2010) o
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Fl2EFEAXN0591 FFHHEP -
TR kR AR EOE .

(2) SENAEERERESER 2 TS (5 A FLH)

1 P RELHEEIRPMEL T

A i R R it Pt S kAo d 3-25 2 326 ror 0 R BE R HE AT
BT R R ETEETFHFLE 4ok 32497  BEFR T TN
serkan el Sl R 2 T 3ol Ay £ & (p<0.001) o B =x > g fEom &7 FoeE
(ST 2 Ty x4 B (p<0.05) o & fs o Srfm v e Bed (5 v orR 2 T 30dc
B ¥ A R (p<0.001) - ¥ % B e T304 ¥ R X BIF ¥ el (S0 20 Rk
PR BREFR ST F PR RIFES B R ERA S 7 (p<0.001) o

% 3-24. ERE*%
FEREEFRASERR DL F R R)
L $ S T RREBT
t p-value(# &) p-value($ k)
#HELRAE -1.139 0.257 0.416
FHRERR -4.011 <0.001 <0.001
#BEFRTHRR -2.052 0.042 0.383
vrREALR 5.017 <0.001 0.108
A, € ALA -0.366 0.715 0.702
p-value<0.05 277 BEF L R -
TR KR AP FER .
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op

Se¥ a2 dpRE GlcEk drd 3257w o A MG M P A EF A HcE i o H P
S HHAPMALAZE 04 F > B IR - U B B EHT H ST T RS Sl A
A2 AR B4R ) 5 -0.448~-0.404 > e AT 2 ErEm AR AR LM IRB S A gy

L

|
7
i

Ao m Ak SR IR §E A HAPM L 0.4 XA 4B A R0k 3n
BRIEE > i EER TR o d Srb o TR B A5k 2 ApREE 5 -0481 0 H
% % &7 Resurreccion (2004) ~ Spence etal. (2010) ~ #8523E (2015)#13% &1 2. #7 3 % R
- ROWEFIaRLZCRERCE)F L RBHE > KD ER Y G o

St 2 AP B hlic Rk Ao 3-26 Tom o AR ARM M B F N BciE L > H P

ﬁ%ﬂkﬁ04i’wfﬁuﬁ%°%@@ﬂﬂﬁ%f% t6 v ek 2 ApBEIEA B G
-0.446 > e ARy 2 FeE S B BT SRR
¥

34

iy

R

o

ST I P ER R
Tior sk mef 875k 2 4p B
125 -0.484 > iz Resurreccion (2004) ~ Spence et al. (2010) ~ #8723 (2015) % & 4§ 2
FLEShpdirkek(HR)E T A AN s SR -

Hpm e ul s p R B KK R
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% 3-25. 2 WM LA 52

2k Bl | Lok @) @3) %) (5) (6) ) ®) (©)

l v

(F®L)
3.45

5% WA P 2 a3 120 129 1
F LY 58.33
L ESOTY 1201 (37.42) | 00% :
fer W 2.81
AR 120 od2) | 018 | 0067 1
P 8.53 .
M 120 oan || 0017 | 0de7 | 0475+ 1
FerE 6.84
TR 120 0020 | -0044 | 0071 | -0.165+ 1
FRERR (5.23)
Ferk 120 1588 0120 | -0219% | -0.070 | 0210* | 0114 1
#E T AR (10.05)
&-"f 'E—;‘ 39.12 Fhk * *hk
A 120 (as0) | 0008 0.158 0093 | -0.386 0.186* | -0.448 1
ol ST 30.03 . e e
A 120 (ags) | 0418 | 0112 0072 | -0.210 0474 | -0.404*** | -0.481 1
Sl 120 0.42 0027 | -0452 | -0267** | 0.725%** | 0043 | 0.261** |-0.339%** | -0.220% 1
e RS ER G (0.10) ' ) : ' ' ' ' '

ALK R

SR LR
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% 3-26. Frffs 2 REppBILLS 172

P Bl | e | O @ ©) @ ©) © ™ ®) ©
(FEL)

LR s ) 120 (igg) 1

N S 20| g7z | 00% L

;ﬁ; it 120 (32;2) 0119 | -0.073 1

;gz i 120 (gjgi) 0011 | -0022 | -0145 1

T‘:;‘i ié AR 120 38%603) 0.139 -0.010 0.146 -0.133 1

ig;,r i 120 | (oge) | 0041 | 0065 | 0121 | 0057 | -0.1947 1

fi z R 120 (ﬂ:gg) -0.088 -0.039 0.213* -0.072 0,079 | -0.446%*** 1

iﬁi an 120 éi:?‘?‘) 0037 | 0002 | 0112 | -0386%* | 0280 | -0.282%* | -0.484* | 1

igz sogmes | 120 (8:‘111) 0222¢ | 0402 | 0141 | 0434 | 0020 | -0077 | 0018 | -0.038 1
FH KR AR T -
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2. ARBE -RETAR{FIAMEISERLING

PR GE AT R Aok 327 417 o R HRWAK L 0 FlASBIE(RE B
B ok AR Z EARR 635 100% 0 S WL MM RE LS =B
WA NHREAMMTLZBERX cAAMA LR EF T2 E SR AE
PIIOE L AR KB A SR LM G B 10 AR b RAFR
R RE SRR F FRTTAARTARRE MBE A SER B o B R(HD)-
FEFR O R TFTALPTEUMBREASER VS HEF DL M R(F=
-0.286,p<0.01) T i F FIFALPRASFEN §ARIERHUAEAL S

2 BT G R A HL

A2, e > BEERAERE ZEHTERARL Y F A UAE R ZEH 6
I o B fﬁ‘ﬁ(HZ)of‘f—;—%%ﬁlﬁL’%@i‘_i#ﬂ&éﬁ’fﬁﬁﬁé_wmﬁ” bl B F D v B
(3= 0.723,p<0.001) » T“ﬁ W HARERBRER . HERMAE AL b g4

oA REETAHFH2

Befs A3 Rlser B s BB vk A ke BRM HEET B Y
BRI R FUBEARSER B o B (2(H3 > HA~H5~ HE) - 5% 30 >
(B = -0.368,p<0.001) ~ # £ & 7% ( 8= -0.911,p<0.001) ~ v w (8 =
1.480,p<0.001) ~ 25,4 (8 =-1.376,p<0.00) = & F#c s &2 K ¥ &2 L EH L 0T ¥
B B IR0 e 1A «ﬂ FHEANEARG R T TR AR M R E A
SAEHE Y GIR]E N 3 R L 4 H3<H6 -

N

65



% 3-27. &9 % ii&ﬁﬁ‘#ﬁ.&%—%%‘

p- Sk A B3l B3 2 B33
A F 0.033 0.067 0.015 -0.003

-0.153+ -0.173+ -0.010 0.021

-0.286**

#EERR 0.723***

=T
R ERA
=
#ERTARA
=3
TR EARR
=%
HRERR
N 120 120 120 120
AEBR 0.007 0.081 0.513 0.537
Notes : (1) Values are standardized coefficients 5 (2) +P < 0.1, *P <0.05, **P <0.01, ***P
<0.001; Q@ FBEE: THAEESERN B, o
TR KR APy R

-0.368***

-0.911***

-1.480***

-1.376***

3. EEHASBESRCTRARL B

FERT T E LA B A iAo ded 3280 1t s HOAY i
HELDLE  MEkEs P HAe ] RRGL TR R E R RS
CrA S AR)EPEE o AAFA LS BF e EE P g K EE L T
S E VIR MHTAEASER " BI B A1 A & RE 2 A
P R RS ﬁéﬁ RATRAAFAR 2 SHE R SER G MG
(H7)e % 5 R ol B R PR RA R SREEFER 01 HF DL+ M
(6= -0.286,p<0.01) » fe So¥ fhinrFaL R & Mg
FHE(B=-0125p>0.1) T i HF SrE A S 0 § 35 RATT AT ALR $ K

FREASERERFLOPTS > TRREEEAFHT -

2o mET RS REERARE RESTEHCRAEZERRE YT
W E A E R B2 B A(H8) e R F I B AR FARAE Y MR A T

it o B R(B=0.723,p<0.001) > fe FrF B EEARRE HKHE A
E 0GR R ATE M (8= 0.134,p>0.0) 4 Rl i F 4
CTHELRAHERMAEASERFL RS > FHEETLFEHE
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WA 3o R R S Bt BB ek ARk fﬁ%&’%éﬁ%vfg

B Y AR A SEE S G2 B R(H9 H10~ H11 - H12) - &
FIR o w2 %é(ﬁ=-0-368,p<0-001)  # £ 57 (8=-0.911,p<0.001) ~ * k(S
=-1.480,p<0.001)~ 755 ( 8=-1.376,p<0.001) = B $#c s & M F A HEH/ " 5 &
Fhoo MG o k&2 (8= -0.106,p>0.1) ~ # £ %7 (8= -0.298,p>0.1) »
*A(B=-0.293p>0.1) ~ A4 (F=-0302p>0.1)r b F#s & MEE A FEH " O] Y
AEFM G FHoER o 5 ﬂ Tt A £ B T s Tk AR
HRAEESERGT LTS > ZFFES L F H-HL2 -

.
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4328 BbHE S AR FAH SR

3§ 3 & * ) #3 1 w3 2 #3] 3
PRk Ferd Al g A ¥ i Frd rE 18 FrE s g
G EE P2 4ES 0.033 -0.219* 0.067 -0.204* 0.015 -0.220* -0.003 -0.229*
T ARV -0.153+ -0.095 -0.173+ -0.104 -0.010 -0.091 0.021 -0.087
REFARP -0.286** -0.125
#EELHRR 0.723*** 0.134
FRERR -0.368*** -0.106
#EEFHER -0.911%** -0.298
rekEALE -1.480%** -0.293
AR EARR -1.376%** -0.302
N 120 120 120 120 120 120 120 120
R2 0.007 0.042 0.081 0.050 0.513 0.052 0.537 0.037

Notes : (1)Values are standardized coefficients ; (2) +P <0.1, *P <0.05, **P < 0.01, ***P < 0.001 ; ()% ¥ 3 " HM#A T A S EFH v 6], -

ALK R L AATT AT .
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5t

A% 0 B ed 3-20 45T o

4 3-29. *F ] BRBREL

Fi M3 ply
B3k ¥
HL | i 4acfaad e ) 3Eanpianv ok joln | $2
H2 | #2ERAae )i sERNaRAS  6IE0 » MG =2
H3 %ﬁgmawdﬁﬁgﬁajié&wwiééwﬁ =2
H4 | #EHTARAL Y FFERMBEARGE [ w MG = 2
H5 | rok iR 3 ¥ EBSHEAS 6§+ M & —
H6 | RERASE) ;¥ ERMRBEA S G oM + 2
H7 | &b g s sunf R fane i f 488 SBBA S vz M & &
H8 | meb ¢ i HBERAEIF HERCREAL S 0|2 B A
HY | S gt RRERESNF FERCBEARGIZH G N
HIO | Sk g £ 2 Ba e i) X ERRBTAS 02 W ik &
HIl | & F st rkdARAZ R FERUNREL S B2 B 2
H12 | &ef g 550 2k SRR 5 E 8 R E AR D12 W &3

AR

AR R -
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¥
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239
)
by
e
b

WE K3

AEFART 9L P - CERBE ORI TFEREESIE EXEES AL
F' Rl

WFF - mET R F R4 BEIVEAR

AR AR SR PAUSE FRE S Bk R R AR
(b 0 & E) e b RS Bl %“ﬁ T

AFTEEMTRET ST R A HASDRI I ENE YFEHA S
SRS PR LB BT O R T AR R B o e @ siongs i 4 47
ERAARE L A G AE PR FREEER R ) i SR
B AT SR B e A o MR TR Y g 2 R
YGRS o TS B R R A AT~ N P8R R R S 4T 0 0 iR R S
PASOERIRr RN LR EERFERD BRFHEFT AR T I

HRAT - T L QBT Adr s HELIE KT BEFTFORE FHEME

paig

1&1*
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R e Rl

I

JLTE R A

o
<l

mMoggk (2015)h P HE 0 T RAFT A FE P TnEF A EF Y

SRR

)
g
W
I
3¢

(=) %&

KRR AT * chd RS PEH P ARG B INA A Ko Aok

4-1 #7571 o
% 4-1 5%
B Ry EPETS Sy
" R (P) AT 0
AWL A R (W) % (L)
ACS B3R Bk (C) 5574 (S)
a & Rk (P) sk (S)

‘} Kk %£3m§3m°
S FE

SEhY S PE AR b Bt d £ PR RRA S 24
IR EH R X FE 60 2 FFFR 0 4030 2015/05/22 e R M E AR EE

() hEFAZ
AEL R EEE S 36 RARG R SRR S AN AR e
S e SRR GBS R M A o R K E S ek e

WL P M AL R R E AL Bl AR HE B 2 FA R0 4

1346~ heh 2348~ U 848~ 4hvk 18 8 0 drdk 42 #7170 pLINA X A M § e

BREernE L RARETL M PLE SRR EAT AR AP
£ 25t
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LR Uz
¢k BL(Appearance)
i W4 QA TR E
R ] iz d e R F oIl ok R
¥4 BBk Ul EE=EN S A R
v Rk Rk gk
3 # (Aroma)
B¥ERF A F PR s -1 U F R
TR FELF WA A A F A
AR F FTERAS %A F i AL F A
B *& (Flavor)
33 dg vR ek 95 PR o KRR A il =) NS
i R y o " ,
(WK %) FReR PR E R R 2 R # b PR
58 B PR T ek FthovR A ER R =2
EEle F vk A B R vA Rl RN
ErR AT W vk Fib b ek
T & (Mouthfeel)
i A AR 3 R
R DN A R A7 R r R
Aek (Aftertaste)
33 ki Ak = ARk TP B A B AR F ¥ ki # Ha vk
(iﬁj) Sk bk T T ST 0y - 3
55, B AR PR JE A ek A DARTR i ARek
P ARk 55 Afek TR AR A AR

THLKIR C AFTY I .

12



(2) & 3R AER S 2

EERELAPHRAFERL T TR SR R RE A Lh
BE DR RRE 0 F A PRS0 A 2) ERG AP 220
%o AL TR EHMRR(ERE) -

FEHENERZAG B ILFRL - v RSTHIT R 9 Bk

o -;,z»,s Hovrkip o ' @ s (Carry over effect) » @ B TR TR 0 A
BERE G EIFAF  LE AT s AR EE THEE T ATEE B
Ll ﬁgj‘ﬁﬁ P AR S AR TSR A L 2 s 3

S

=R #A A RS 0 12 Compusense Five &amgi fie (74 % 1~ E 4%

#

BT A
JBEIEPEE TP BHFAPN Btz T ) o X BE% S 94 (1 4%
BRAPEE 9 ZteAE FE) EHIF L 5 F MW (Overall liking) ~ % 48 ¢k gL (Over
appearance) ~ & %% 4 4 (Overall aroma) ~ %= %g)a v (Overall flavor) ~ # 48 o g (Overall
mouthfeel) ~ % 8 44+ (Overall aftertaste) - £ # i & 78 P ;2 %% Compusense Five &
FEHMEF AR SEA > ERFR R AR AR R ETI RIS E R F o L E
YRR FERHARRNCT R T ARSED T IERAR R F O35 BT i iE )
FHMEZ) 1 E7NRFREE S LR EE o FHERERE T BE 0 K6
RS EEFERAL S BEH 6 35 FTR) P FBFERINE - BRE
N EE o
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() B3t 445
1. # % 3E% (Consumer acceptance test)
(1) ¥ %15 % 32 #&4 $(One-way ANOVA)

#iF XLSTAT ik H 73 % B A7 9 42 (L €4&AE 72 L D 9 44
%) hFR J—_,p/};aﬂ,jﬂuﬁ«e,fg EER A R R L R
Hh oA ﬁ@f@~§@%%mi%H{,ﬁ& I+ £ B (p<0.05) » ¥ 12 Tukey’s
HSD i ¥ (4 %> A4t A s B2 L0 F 5 ¥ LB (p<0.05) %47 i 3 %4
£ 1 I -

(2) p WEA4FEF F (Internal preference mapping)

% 3 XLSTAT #cf8 2. 2 =4 & 45 12 £ g dchs;" (Covariace model) ¥4 < 14 9
RELEMEPRECALY OB EFEERASEA T .

(3) & ¥ {2#3% (Consumer prederence test)

% i XLSTAT #c 4 2. Fridemantest ¥ =2 chi R & 74 47 > 3% 6 B A &
FREE 5 A F 4 2 (p<0.05) » &% 12 Bonferroni i& (7 % (S ¥IFHA ST LTE T &
% % B (p<0.05) -

2. BHEPEAP
(1) %$& 4 +7(Correspondence analysis ; CA)

% iE XLSTAT #c88 > #-2 ot T E /BB 7 B2 N2 75~ 47
HY iRl S| 2 A& UEAREF LA K2 B % o

2) % w i Q# T(Cochram’ s Q test)

%8 XLSTAT ek » -2 S8 Kt T EH/H I H I BIA N 2F T L Ok
oA I REFERITEOVIAS Y ARNIARASTREFEFLT T
¥ £ B (p<0.05) -

(3) A =& 4 4 #7(Principal Component Analysis ; PCA)

MBS EREE L RRAASBREFF RS L CHFREFF AL UK
SRR FFRENER i REE ﬁ";{?ﬁ;;f$};ﬁ,r’€.ﬁ‘_ A -

4



*A O MR A S S R M
3.  # & £ #7(Cluster analysis)

PRSI R AR R AR D R G A R R A S -
% i XLSTAT #c#82 F & ;' F¢ & » #¥/% (Agglomerative Hierarchical Clustering ;
AHC)A 45 # ¥ HA Senfe 2 4 > BH A3 N 8- H o - 24
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£z 8 AgE

\n

C)FRFREERHRES

1. REABELSVHTFROBEFVAL

]\&
e
ke

4

b

T+

AT R R A AR FHEF Y ARRIEANTIG
fol ek e 2 B BRI REFRR S 6 420 TG FEAF A
Bk By 2 2 RS A RS B MF LB (PP0.05) 0 B g
B AWL(GR 2% ) ~ APCOR 1l #Lit) ~ APS(R il ke ) civh i » a3 & i APL(R %
4 E) ~ AWC(L it ) s ACS(>» # jkek)chvh L -

FRAFEERBR G A2 TR EE& 7 E8, o et g, 27> 2
ASEAFREIMELRA ] a APLURH S B)md § 5 B4z & & APS(R W ikrk)
0 F B BALR T BF AR (p<0.05)0 vt F Kb B APL(R s ) g f
BH B APS(RGLKrR) 3 § o

FRIRREEARE G AN TR EEAFEE o T MEE 272
ARBRREIBELE R A APL(R WA 5) AWL(A LA 5) ik R & BAR &
% APS(B ke )b vh & EAZR G A ¥ LR (p<O.05) » ot b o R F A E
APL(E fli% %)k vk » 5.3 & i APSUR Bl skek )b v

FHrREEER R A TfumiEp el RiE, 2P P AR
RS B L B (p>0.05) 0 @ i # % b ¥ fr APCUR 3 )ehr & > 57 &
B APS(R flskek)dhr B o

BRIA T FARRE S G o A TG BEAG B o T R, 2B 2
ARt LR A ) a APLUR % 5)cwprk & iz B &8 APS(R #l3kr)
Shigek 3 AR R § B ¥ 4 R (p<0.05)> p- #h o i i B B APL(R W% B)ihaek
B 7 & APS(R B FReR) ehaRek o

BEHEFRRRE G AN TR EERLA TR T MEE 2P 2 4%
Rz 22 ) n APLUR A B) 9§ Bz i &2 APSUR W5ik) cnir il &
ALK G M F A R (p<0.05) > #* b o i) § F #E B APLUR A7) ~ AWL se s chd
& 3 E B APCUR LAY ) ~ AWC(R 3+ ) ~ ACS(*» % 7kek) ~ APS(R B 7keR)
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WS 6 AEY YA

L RS- R - P NI
kB APLUR % %) ~ AWL(E /2% 5) %% 5 h v
2 kek) ~ APSOUR Bl skek) 3 ek 2 2 X 5 o

o T hAF o hovRZ ARvAZ
BF LR (p>0.05) # ¢
hE S 3 B B ACS(>

& gy A F B vk TR ek u

APL 5.972 6.632 6.75° 6.572 6.387 6.607
AWL 6.072 6.18% 6.432 6.482 6.22% 6.10%
APC 6.022 6.08% 6.07% 7.022 5.70% 5.973
AWC 5.922 6.27% 6.22% 6.202 5.87% 5.98%
ACS 5.752 6.15% 6.03% 6.252 5.69% 5.88%
APS 6.052 5.63P 5.52P 6.08? 5.52P 5.70P

a,b There are no significant differences at p<0.05 among the samples with the same
superscript letter (n=60).

TR kR ARG EIE o B AWLGR A 5) ~ APL(BElA 7)) ~ AWC(i i
)~ APC(R L #t /%) ~ APS( tl3kek) ~ ACS(™> 1 5iks4) -

2. MR EERE

Ba1l56BETPASEF I XLAMEBLE R 2o Fg®d 4 xS

ggr\?{,,mg&lﬁlw&aﬁll*%/ﬂ? SiTR o e L 55.06% 0 HY - a2 A

_._“J

34.1% > % 3 d A5 2105% 0 7 LR N A SE AR 0 o St AE R

55.06% > % 7 £ HA D 5 o fUEA S B AF T ER X phd 2 BT 4 R4

BOETAZ EE R MR ET Y HUAZ EE R o e Y phenB iRl g P oA S
CF B R F SRR A S 9F 33% § 4 4 BAER APC(R

) 8 2% % § BRER APLUR LA ) - AWL(,ﬂ,\,ﬁ )0 1 25% %

H g EAER AWCGLIUIS) ~ ACS(> ¥ 3ok) » ) 10%:i) 3 & ¢ B2 E#

APS(& F 5 rR) -

— 2o

TRk EE Y o

DT g S FRE B TR T P AL G2 i f H AR



o o
6 T °
o
° AWC
4 ° Te
o © ¢ ACS
2 APL o PY ® o o
() ° ’o .Q
AwL ® oo
0 : : | | | 1 1 1
§ ° o '. o AP ‘ o
o |9 o9 o
— L ) O Y
o o
_4 m ) 4
°
-6 4
APS
3 F1 (34.01 %) o

10 -8 6 -4 2 0 2 4 6 8 10 12
W4-16 ES AR § F2p3E Fits §

FALK R D AFF T I o & 31 1 AWL(A R F) ~ APL(R 7% %) - AWC(is /2 g
)~ APCOR #li+) » APS(B B5iksk) ~ ACS(* 7 jikek)

3. FPEEEERREE

AT S Ak 44 SRR B F B APL(R WA ) 0 R s AWL(GE
s 5)AWC(A H T ) ~ACS(* %‘?ﬂ;v%)‘APC(/EE ’@l%ﬁyi)’ﬁd T poenE_ APS(R
#lykek) > » APL £ APS § % ¥ £ 8 (p<0.05) - SHE RS < K
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% 4-4.6 BEX ?é%&ﬁ%%%ﬂﬁ

& B
APL 1682
AWL 1922
AWC 214%
ACS 217%
APC 222
APS 247°

TR KR AFE I o Bt AWL(A 5 B) S APL(R %1% 5) ~ AWC(ik it
)~ APC(R B3+ ) ~ APSUR §l5kek) ~ ACS(+2 2 7k 74) «

(=) ERFLEAP 2 BN
1L FEHASAREFEPLLEEES

245 CEFVARZ TR QRLEE R I LNFERIASLT
A AR ERE L e B RBT ARSI SRS F RS
AR SRR N SRS A SAT U R Sl S AV S EE A
B HEFS R £ 16485 HF AL R (p<005)5 4 504 5 BEE R
AEAF CREAF CTEBAF T RIS FRAF A F FAF 0 58
BT £ B (p<0.05); B vk 84 B 55 dd vk ~ ddvR (B BI4F) ~ 55 d0ek - Bivk ~ Bk S
%#;vi\}ﬁ\f%‘%&vi\‘l"r,%ﬁ?%‘%“vi‘;%@ii}iv% AR R A R R EE R PR
vk o & 1446% B F L B (p<0.05) 5 ¢ B ERA iR G A L B (p>0.05) 5 A (s
BREAIRA G5 ARTA © SEESARTR S SRARTA S U B A0 E AbvR L B T AR L F EARA
b L ERARVA S b AL AReR P AR 0 £ O fEE B E A4 B (p<0.05) - M H 47 bk it
FIHFLE(P<05) - A¢ r By R REFLE A7 R EY R A 2
27 AL E AR
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% 4-5 EPRPLAP 2206 BEFLASNTALF QR TERE

Cochram’s Q test

- A& APL AWL AWC ACS APC APS
A d* 17(b) 24(b) 3(a) 0(a) 1(a) 0(a)
R S 34(c) 28(c) 39(c) 0(a) 12(b) 5(ab)
s 12(ab) 11(ab) 14(ab) 3(a) 33(c) 15(b)
s 1(a) 1(a) 1(a) 9(ab) 8(ab) 19(b)
#eé* 0(a) 1(a) 1(a) 23(c) 6(ab) 17(bc)
Fazd* 1(a) 0(a) 1(a) 28(b) 0(a) 6(a)
Bpfex 8(a) 18(a) 15(a) 5(a) 11(a) 8(a)
g 41(b) 17(a) 13(a) 47(b) 39(b) 44(b)
PR 3(a) 55(b) 56(b) 0(a) 4(a) 2(a)
R HER 13(a) 5(a) 8(a) 10(a) 11(a) 12(a)
IR 14(ab) 7(a) 11(ab) 22(b) 11(ab) 15(ab)
R R 4(a) 2(a) 9(a) 5(a) 2(a) 3(a)
TR 14(c) 2(ab) 1(a) 8(abc) 13(bc) 15(c)
F AR 1(a) 0(a) 3(ab) 13(b) 1(a) 0(a)
#3583 j* 3(a) 9(ab) 13(ab) 18(b) 3(a) 5(ab)
EF 13(ab) 4(a) 6(ab) 9(ab) 18(b) 18(b)
G X o 28(c) 16(abc) 9(ab) 7(a) 21(bc) 13(ab)
FRE* 9(a) 4(a) 1(a) 7(a) 6(a) 8(a)
2H R 5(a) 6(a) 11(a) 7(a) 4(a) 8(a)
LY 2 XK N 26(ab) 25(ab) 36(b) 14(a) 24(ab) 29(ab)
AERF” 52(c) 47(c) 14(b) 0(a) 6(ab) 4(ab)
S EE B 0(a) 0(a) 0(a) 0(a) 3(a) 1(a)
T F 3(a) 1(a) 1(a) 31(b) 7(a) 7(a)
TELF 0(a) 1(a) 3(a) 1(a) 3(a) 1(a)
FEAF 5(a) 4(a) 2(a) 0(a) 1(a) 1(a)
v F 2(a) 2(a) 7(a) 9(a) 11(a) 14(a)
W Fr 17(a) 21(a) 21(ab) 24(ab) 36(b) 28(ab)
g F 0(a) 2(a) 1(a) 1(a) 2(a) 2(a)
2EF* 0(a) 2(ab) 3(ab) 45(c) 10(ab) 11(b)
b FF R 10(a) 12(a) 15(a) 9(a) 9(a) 9(a)
R 1(a) 2(a) 1(a) 0(a) 0(a) 0(a)
* A F vk 0(a) 0(a) 0(a) 1(a) 0(a) 0(a)
53 WprR* 15(ab) 14(ab) 23(b) 3(a) 11(ab) 8(ab)
ek (R R4 ) 34(a) 34(a) 21(a) 23(a) 33(a) 33(a)
5 TR 1(a) 3(ab) 8(ab) 13(b) 9(ab) 10(ab)
L 12(a) 5(a) 6(a) 1(a) 7(a) 7(a)
ek 0(a) 0(a) 1(a) 0(a) 0(a) 0(a)
fiEek* 7(a) 6(a) 1(a) 2(a) 10(a) 9(a)
Frk* 0(a) 0(a) 1(a) 48(c) 0(a) 13(b)
Fevk* 1(a) 0(a) 0(a) 15(b) 0(a) 3(a)
2 RR* 1(a) 0(a) 0(a) 35(c) 5(ab) 14(b)
ek 0(a) 0(a) 1(a) 2(a) 0(a) 0(a)
ek 1(a) 1(a) 2(a) 0(a) 0(a) 1(a)
UEF 2 T 20(ab) 25(ab) 32(b) 18(ab) 15(a) 17(ab)
bR 4(a) 5(a) 7(a) 3(a) 31(b) 30(b)
HOE R vR* 49(c) 47(c) 13(b) 1(a) 2(ab) 0(a)

¥7F
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bt

- APL AWL AWC ACS APC APS

i Bk 2(a) 3(a) 1(a) 0(a) 2(a) 1(a)
i EERR R 0(a) 3(ab) 6(ab) 0(a) 12(b) 3(ab)
LRl 0(a) 1(a) 0(a) 1(a) 2(a) 2(a)
KR R* 5(ab) 0(a) 7(ab) 2(a) 16(b) 7(ab)
£ 20 8 2(a) 1(a) 1(a) 0(a) 2(a) 1(a)
D 1(a) 0(a) 2(a) 0(a) 2(a) 4(a)
B 45 R R 0(a) 0(a) 1(a) 1(a) 0(a) 1(a)
# ¥5h BR* 1(a) 1(a) 0(a) 14(b) 2(ab) 8(ab)
R 5(a) 3(a) 1(a) 0(a) 1(a) 1(a)
Rt 52(a) 51(a) 54(a) 53(a) 54(a) 51(a)
o2 A 11(a) 12(a) 15(a) 7(a) 10(a) 11(a)
SRR 4(a) 0(a) 1(a) 0(a) 3(a) 1(a)
2H R 1(a) 8(a) 8(a) 4(a) 4(a) 3(a)
R 8(a) 3(a) 1(a) 2(a) 4(a) 4(a)
#I R 10(a) 11(a) 14(a) 11(a) 6(a) 6(a)
R 3(a) 5(a) 6(a) 8(a) 3(a) 4(a)
rRE 3(a) 1(a) 3(a) 3(a) 1(a) 2(a)
55 WP PR * 15(b) 17(b) 24(b) 2(a) 17(b) 16(b)
i Ak (R #) 21(a) 17(a) 16(a) 18(a) 24(a) 25(a)
Y A 1(a) 3(a) 2(a) 10(a) 3(a) 9(a)
ek 7(a) 6(a) 4(a) 0(a) 5(a) 4(a)
ek 1(a) 0(a) 0(a) 0(a) 0(a) 0(a)
FRApek > 1(a) 0(a) 0(a) 50(c) 0(a) 20(b)
Aok 0(a) 2(a) 1(a) 1(a) 4(a) 3(a)
g ARk 0(a) 1(a) 1(a) 0(a) 1(a) 1(a)
NEX 2T 25(ab) 21(ab) 34(b) 17(a) 20(ab) 16(a)
t TR 2(a) 2(a) 1(a) 1(a) 4(a) 2(a)
E AR 38(c) 38(c) 11(b) 0(a) 2(ab) 0(a)
LR T S 1(a) 0(a) 0(a) 0(a) 2(a) 0(a)
F X4 2(a) 6(a) 1(a) 0(a) 3(a) 0(a)
W B pRARR 1(a) 2(ab) 3(ab) 0(a) 13(b) 5(ab)
5 id Aok 1(a) 3(a) 1(a) 0(a) 4(a) 4(a)
b AL AR * 2(a) 3(a) 9(a) 2(a) 1(a) 2(a)
¥ Badhea 2(a) 0() 1(a) 9(a) 3(a) 5(a)
i 3(a) 5(a) 3(a) 3(a) 6(a) 9(a)

a,b,c There are no significant differences at p<0.05 among the samples with the same superscript letter using

marascuilo test(n=60).

* There are significant differences at p<0.05 using cochram’s Q test (n=60).
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E)EEFTRE

IS F AEERENEE A HEAHO)HERE BARRFA T BT A
5 Cl-~C2-C3=B*%¥(Hrk 46) mFAulak- ¥F%7Y H72 pEFEE S0

BEM(F AT DR NE - BETPARY 0 R B REOREB(E 4T 57)
7 ANOVA A 45 » B fs R 4t5 B2 74 i ff Qi 2o

304-6. HE AR A

Cl# C2 # C3# 54
A i
) 28(47%) 18(30%) 14(23%) 60(100%)

APL 6.61 7.61 5.29 6.60
AWL 6.25 7.00 4.64 6.10
APC 5.64 7.17 5.14 5.98
AWC 6.18 6.67 4.64 6.00
ACS 5.75 6.61 5.21 5.88
APS 5.46 7.00 4,50 5.70

FAL KR D ARG A o F 2 D AWL(A A 5) s APLUR %75 %) - AWC(i# i
)~ APC(R L3+ ) ~ APS(R BLIRA) « ACS(*~ 7 Jik) e

B%drd 47 90 0 BHEAT A L CL 3 28 4 (47%) > C2 % 18 4 (30%) -
C3# 14 A (23%)# ¢ C2HEFTFAZRIP AL d COHXFPARRLE
B0 e ANOVA 82 p BT R B F 7GR N 2 A %> Bl - Y 2
PR ASFARIPIATHEFLIE T R-BASZARPEEIELL, A

WQHRILGF TP CLEFT AR I ~HEFL A ST4F AR
B3 £R2 C2PARAAEEFTEAL A CIEER AR E
ﬂ;ff’ﬁﬁﬁlg'%é'\jarz%*\,,{f"%ﬁéfﬁ\j@* R~ R S AReR

Rk HRE S FTwCLE TEIPPFE | » BEFd 2 35RNET S
i C25 THREAMEFH ) > IR FuhFhishit "2 LFEF AL
BEPFEFERE G B C3 5 TRLBEKE ) > R RELIGREL

@a”
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247 REpBaBELEL 4

Cl# C23 C3# FExE
A i
(5 4 ) p-value 28(47%) 18(30%) 14(23%) 60(100%)
APL <0.001 6.61aA 7.61aA 5.29aA 6.60ab
AWL <0.001 6.25aA 7.00aA 4.64aA 6.10ab
APC <0.001 5.64aA 7.17aA 5.14aA 6.00ab
AWC <0.001 6.18aA 6.67aA 4.64aA 5.98ab
ACS <0.001 5.75aA 6.61aA 5.21aA 5.88ab
APS <0.001 5.46aA 7.00aA 4.50aA 5.70b
B
b gL 1 * Lk S
/g']-‘::’t— KH’%J}’;' /ﬁ‘/ ;P‘ n
N e g AEARF
Bk %R b vk el
ek & B AR

PR RR AR I o it AWL(A RS E) C APL(R A ) ~ AWC( it
)~ APCUR Il #74) ~ APS(R lgkek) ~ ACS(*» & 5hwk) «
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