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%2 Sensory Attributes and the Way We Perceive Them

RIEBMEEERAS TV

-EUCJ

TTHBRUB B (sensory attributes) i@ GoBY Y MR (appearance) ~ 5
lBﬁ(OdOF) v @K (flavor) % R E(feel) » DL FRFIREADELE B4 BIES]
P0TRE (visual) ~ 122 (olfactory) ~ k& (gustatory) & #HE tactile /ALEY3 %Ej]
KDY kinesthetic 5L /RUKD/X0E (senses) o

IIIIE A

RUBAIE 2 — B FETE YR Z(Sensory testing is an inexact science) o

BRI EEANR R BRI B EERRYIEE{LBRE -

B BERBE2EH LI E - BRFRENKEZOER
ZHREEER T PIRVENIEEI R EREBIMHNEEMS ‘#”B’Jaﬁﬁ%[]u"&ﬁﬂk
R o
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2.2- Sensory Attributes (R{EEIM)

BYINRFIDETE - IKBMRRIZIB
® Appearance YpES
® Odor g lk/aroma &7 /fragrance T
® Consistency FFIHEAD texture WL/ Eih
® Flavor [@X (aromatics &%) ~ chemical feelings 2R
taste 3{0XK)

27 Flavor” 4RI REOBDEULEIEE B (chemical senses)FT
BAIESHS  BINEENRED  (ABEANES)

BY) “Aromatics” —518ABLER B O EVIESEEMN D B BERE
fiZ25& (posterior nares) A2 IRE R READ ©

BUSESIASARNER  ARRTS I BEE/ARNERT 25 HEBMARENST HRRNE- £3/405
2.2.1- ANgB(appearance)
INEHE B B —RARTEEE R E—BIM o

= /ZFF 2 lﬁjﬁf”%ﬁ%ﬂi ME kG

OrE@ Color— I—_]H% BEYIEEMNMEN D RS
ANEEELHE = RIAINSBIEER o B Munsell color system [
@#8(hue) ~ BAEE(value) ~» BfE (chroma)FETs ©

Value Munsell Color System

——|— Hue

=

Red-Purple

Yellow

Purple-Blue  Blue

Blue-Green
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*E@iﬁ’ﬂ@%ﬁi@r 1PN HISREER
BYEIR — ZRENbEZoE ;
AEREEenERIREEH— EEEE °

® K /)\(size) A7 iR (shape) — R@EVA/NR T AR BEIBVSTIE ©
Y0 /E length ~ BE thickness ~ EfE width ~ §8¥i7K/)\ particle size ~
L& oJ L HR geometric shape ~ )#I:ﬁ ‘Mfn distribution of pieces 55 o
K/NEFARE R TR BBV IER

® RESIh(surface texture) — R @AIFZE B BRIV ©
QOBBIL/EEYSE dullness 8§ Y3 shininess ; $8ES roughness 255
evenness ; 209 wet SU#z0Y dry ; 8XBY soft SRABEAY hard ; fEHY crisp Y
EXZ1)8Y tough %5 o
;55 (clarity) — BEGRBVER » BEEELME o
BRI EEN B8 2 )E B (haze) 3 iEBF (opacity) o BER R/NFBRLZ
GHEES o

=
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Ok L1l (carbonation) — fRESERKLZHFIE o
BILABRICERSERRE ; IJBESAIE o

Carbonation  For carbonated beverages, the degree of effervescence observed on

pouring. This is commonly measured with Zahm-Nagel instruments
and may be judged as follows:

Cabonaion ~ Carbonation ~ Degree of

(Vols) (' Weight) ~ Effervescence Examples

15 0rless 0.27 or less None Stil drinks

1520 0243 Light Fruit drinks

20:30 03604 Medium Beer, cider

3H0 05+072 High Soft drinks, champagre

BUABTIAPABNER | ASSNS LS/ ABHERT 225 REBHANGNST -SRMEE- 2608
2.2.2- RIK/BR/EHE

OF 0K (odor) : VRBIRIKIEEESEME \ S EMBIRERIFRIK]
055, (aroma) : EY)ERHIIRER

®Fj5 (fragrance) : HiFUAZGRHIRK

075 FW) (aromatics) : M)BEVESEIYTE =D BIREZRIFRVAD

EYREDEEYNESERE L EMNMERMS/E o
B —EYENSREREE RENRSMEIEEEIFRIEN o
NV

Log p =—0.05223a/T+ b
p: ZXRER mmHg
T: {BYHRE(T =tC+273.1)
a K b: YJERE

BUEEEFAERRRNER  REREISELRBR/EGRERT £258  IEBMEAERST -MIRREIE- £7/408

B REARRE ; 8 IR RN REBELNE RS « FiBR
A NEER

KK 5 (odorous molecules) ZB3B@ T EEMEE ' TJRE2 AR~ KR
B T XERAREE  TRAIRKRNBEBEERENZREHRTEENRESSS
2R RASHVELER o

SRMADNBAD BEH - BSBRENRE -

BEB/IER @m(fragrance/aroma sensations) BB AN 2 IR /3 O 581 51 B fiT 58
(identifiable terms)ZR3E
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2.2.3- F@ME(Consistency) R0 B #b(Texture)

O P REFDBYIF R (taste) K2 AL ERRE B (chemical feelings) AN RL B B I ©

O%5E (Viscosity) (19— 18/E =4 1BHYR 2 homogenous Newtonian liquids) :
foP—LEfENNT » RASOVRENERER o

® 3% (Consistency) (FFATBEYSYEEHE
heterogeneous liquids and semisolids) -
iR (purees)~ 7t (sauces)~ Rt (juices) {B5Z (syrups)» R)E (jellies)
EAbAaGa(cosmetics) o

O it/ (Texture) (B2 solid 33 E 82 semi-solid) :
BERMOVEIE

%E’Zﬁf@%@ non-Newtonian or
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EMITEER | ERioEATESH NIERERBHERIR

B ¥FENOISFE Reaction to stress & J8TE A& 4 E (mechanical
properties)  EYNERFEL « FiE ~ B AN EIHFRZALA
BUANPYZEEN X BFATRIE ZIEE hardness/FEEE firmness ~ ZoF 1%
adhesiveness ~ ZEEXME cohesiveness N BRERGME gumminess ~ S84 springiness/
@ﬁﬁ'l{{ resilience %ﬁfg viscosity ©

B BT Tactile feel properties & 8| TFE/R2%{0]$8% geometrical
particles (KAR grainy ~ BMEERR gritty ~ ¥5S2AR crystalline ~ & 5 AR flaky)
gl 7K moisture properties (JEIEHA wetness ~ SHAR oiliness ~ B
IKAR moistness ~ EZJEIAR dryness) » SFHBFEP « BE R EB/OIZER
BB EEETPL (tactile nerves) o

1o
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TABLE 2.1
The Components of Texture HMME - 8 B ORE - APSEEHNESLTVAIE

- Mechar_lical Properties: Reaction to Stress, Measured Kinesthetically
Foods Skincare

Fabrics

Firmness (compression)
Hardness (bite)
F5E3  Cohesiveness; degree to which sample deforms (rather than ruptures)

Force to compress
Force to spread

Force to compress
Force to stretch

Cohesive Cohesive Stiffness
Chewy Short

Fracturable (crispy/crunchy) Viscosity

Viscosity

Z6Mie Adhesiveness: force required to remove sample from a given surface
Sticky (tooth/palate) Tacky
Tooth pack Drag

Fabric /fabric friction
Hand friction (drag)

g Rewseness corpactness of crosscsection.

5

Dense /heavy Dense/heavy Fullness/flimsy
Airy/puffy/light Airy/light

agi Springiness: rate of return to original shape after some deformation
Springy /rubbery Springy Resilient (tensile and

compression)
Cushy (compression)
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Geometrical Properties: Perception of Particles (Size, Shape, Orientation) Measured by Tactile Means

Smoothness g3 Absence of all particles

Gritty BhREY Small, hard particles

Grainy $EHIBY Small particles

Chalky/powdery ¥3AREY Fine particles (film)

Fibrous HAERREY Long, stringy particles (fuzzy fabric)
Lumpy/bumpy SR/ BT Large, even pieces or protrusions

Moisture Properties: Perception of Water, Oil, Fat, Measured by Tactile Means
Foods Skincare Fabrics

Moistness: amount of wetness/oiliness present, when not certain whether oil and/or water
Moisture release: amount of wetness/oiliness exuded
Juicy 23ty Wets down

Oly  SBitey Amount of liquid fat
Greasy /BREBY Amount of solid fat

Moisture release
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2.2.4- @K Flavor

Rk (flavor) : BARAENERE ©
TERBM R R IR 2 — BB - Amerine et al. (1965)89E %
BEBEITFIRBNADRES — LIRS R EHIRIE 2 0B 69#8K0 o
ERREDITERB0 » XA Caul (1957)0FE : EREDORED
BBV RIS (chemical senses) FTRVXIBYENZR ©
RBILTEE  BKBES :
® 5 EY)(aromatics) » BBEGE L PELNEENE IR BRSBEEMS|
FREYIRE R R0(olfactory perceptions) o
®%i K (tastes) * BB £ D PATSIHEAYERE KL X0(gustatory perceptions) * Ul
8 salty ~ & sweet « f£ sour ~ & bitter ~ &F umami S 0K) o
OV ERLE X 5 (chemical feeling factors) » RlgI O fZREE S PZRERIR AV
SRS (SRR astringency ~ BFFRIUIER spice heat  JBIRRL
cooling ~ RIIREL bite ~ SEEBME 0k metallic flavor) o
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2.2.5- 125 Noise

BEEVFEENES @ 2—BHVMERIRIZLIEM °

BB (Pitch) REF S A/\(loudness) : SEIEEBHRNS I ESEN ©

— IR EYNEIREAE (FRIRBY=E crispy ~ SBBEVEE crunchy ~ i
BU=E brittle) 324t sensory input - FLPIFBEFTEF/FBEGER - ELR)
(freshness/staleness) BYELE

=228 7E Oscilloscopic measurement

=N AEENRIE B TE (Kinesthetic measurement) : EEHNE=EHMERER
TRE ~ BE RIREND (B8RP fracturability) FHaDAIHEVESR o

>RIBGELEBIRES @ E(F SRR bias) EFBHAHE ERIEAR

B ESFAERERER  Rom 2 LRER/EaRERY £25 HEE

591‘93%%;8%F‘ﬁ_j?,}%i%g'lﬁ(duratlon or persistence of sound)—E [48
HiE - E058/E strength (ABAIFR%Y crisp fabric) ~ 5165 /E freshness (£
AEOVEER ~ E5E5ZME H crisp apples, potato chips) ~ £)[Z toughness ([%015 &
BY05 R squeaky clams) 8% Z57FE thickness (BEEEEERAES plopping liquid) ©

BHERERIS T -MBREE- £ 14/408

TABLE 2.2
Common Noise Characteristics of Foods, Skincare Products, and
Fabrics

Noise Properties®
Foods Skincare Fabrics
Crispy Squeak Crisp
Crunchy Crackle
Squeak Squeak
Pitch: Frequency of sound.
Loudness: Intensity of sound.
Persistence: Endurance of sound over time.
? Perceived sounds (pitch, loudness, persistence) and auditory measurement.
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[#7e)

O Crisp: FABHVSE) ~ BRAEBY o T DIFAEPEIRE T db HT i EZLaY
MBS - 1B8)  FINERIIREBIRH ~ BKFH ©

O Crunchy: SBHI(PE) u%ﬂﬂ%lliaﬁoi‘%ﬁ%ﬁ%ﬁ%@(brittle)ﬂ%ﬁﬁ
BY(crumbly)+E (FBE ~ IRE ~ IRE) © HINFER - £iHES °

O Crumbly: %HFETJHEEJEE“)\%MESZEEU fz *@J@Bﬁ Fn—ANESS
AR NMARBERIME (FBE  1RE) - ST IIEHIREE - A
WEEBSE ~ EXIBE - RRBHENRS ©

O Brittle: fEBSE) ~ SO o RIENEB DEFF %—k%%ﬁﬁ%ﬂﬁﬁmﬁ*
LR EER DI E (FRE  12E) » BINFRIBIEEFTHIE
fEeHt o
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2.3-The Human Senses AZBBIRLE
AT RBRIBRE : vision (T3& ) touch (E8& ) olfaction (IRE) ~
gustation (k& )~ hearing (§28)
2.3.1- Sense of Vision TR&RH%0
JE#&— lens of eyes (BRIKSBAREE) — retina (TRI@IE ) — rods (R4

J&F2 ) and cones (TRHE ) — neutral impulses ( [H#EHKE ) — optic nerves
(RFHE) — KB
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Incoming ight

Optic nerve
fibers.

g Inner synaptic
layer

Quter synaplic
layer

Cells bearing
light sensitive
cones and rods

FIGURE 2.1

The ey, showing the Jens, retina, and optic nerve. The entrance of the optic nerve is the blind spot, The fovea isa
small region, central to the retina, which is highly sensitive to detail and consists entirely of cones. (Modified from
J:E. Hochberger. 1964, Perception, Englewood Cliffs, NJ: Prentice-Hall
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ERVEH R @+ EE R —LLEAERIXD(color perception)8y & -

o SHEH —WESEarEio—NVOE - BUERAIRE R KiEi ==
(SVETERISIR AR S 48 (hues) » B8/E (brightness) 5 ¥5/Z (chroma) R~
REOWERERNEZE °

O S ESEFENI B =R MR E BRIV A/ NFTRE ;
BTN A RRIZT8EEER D1 » e/ ZRIAD ©

O XAV EHEE M (FIR) L/ ZEaEAIRIAD ©

OEEEBIRZE (color vision)Z X AME ; 5 (color blindness) 35S BVFE
£ BIN0 A eEHE AT AR ERLRe WS BHIIIMIERE
BE  FELESHEHEIERIEREHEBENREERM °
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2.3.2- Sense of Tough f&&

SRS RIADE B HBILA the sense of touch B8 > Dk

® Somesthesis (882 ) : 8BS tactile sense « ERIE skinfeel

® Kinesthesis (ALPOIEENRE ) : IRIEBE JIRLE(deep pressure sense) I,
A EERLE (proprioception)

MBXEHEZEERYIRIHER D physical pressure o

o

ERERE  FH(epidermis) s B (dermis) & 2 N #B#8(subcutaneous
tissue) R 3 E B A TN BVBHIE R o BELEREMICKRKIEFEIRERS

(somesthetic sensations) » BJf& touch - B pressure ~ #\ heat ~ )5 cold ~

BB itching 235 tickling o

5 ABERE - XEBESHNE 0 2—BHIASES R NEFNE
—EBFFMELNRE  BITA "BIAE -
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|}
e e b e Sel i i
IERETBIEH  onnge el A A
=B :
Ep‘iii'e[m'ja :
Ruffini ending .~ .
ﬂ%' ...... Tacile disc

Deep pressure

B, KR8

Racinian corpuscie s, ’
Dermis . .
B - B
End bulbs
of Krause
:FH? Duct of Nerve ending Subcutaneous
/ sweat gland around hair fat (7 KASAH
HGURE 2.2 EEWCAR (DEEH)

Composite diagram of the skin in cross-section. Tactile sensations are transmitted from a variety of sites, e.g., the
free nerve endings and the tactile discs in the epidermis, and the Meissner corpuscles, end bulbs of Krause,
Ruffini endings, and Pacinian corpuscles in the dermis. (From E. Gardner. 1968. Fundamentals of Neurology, 5th Ed.,
W.B. Saunders Company, Philadelphia.)
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JZRIEBR 1) (deep pressure) ~ BLERIBENKIE (kinesthesis) = FEEBANEY ~ AR
R REEN RIS IHEAEOI RIS - BV EZR B AKX EAP0IFASHELLY
& o
AILPYSEENBYRLE (Kinesthetic perceptions) & & ]| 3 B 4 EN1E - BU0
heaviness 88  hardness 1&E - stickiness 5455 ; KRB ~ 8o Y
ANPSPTEEAEBIFE D (stress) IR oA & ~ BI85 P EE A 4 7] (strain)
( BR#E compression ~ Bit]) shear ~ 132 rupture ) BRIV o

B & BETFILIREEHE (surface sensitivity) iz SR EFEE AR
B WBZRVANHSOER ~ FRIA)IER ~ DUREVERVEERY
=Ro
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Ruffini Free nerve
Pacinian ending ending

corpuscle /
S < ‘“’lln

Golgi tendon — |

organ Neuromuscular
SHE = spindle Muscle fiber

FIGURE 2.3 (BRIAN B

Kinesthetic sensors in a tendon and muscle joint. (Modified from F.A. Geldard. 1972. The Human Senses,
New York: Wiley.)
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2.3.3- Olfactory sense [R2

REEE E IR KD (airborne odorants) B B[R SR IERER L IR 2
(olfactory epithelium)PTXIE @ TNEIRIKD S HBEEIR LR G =
FE(cilia) TR0 ° FTIR ABIZERAE —/NESD#E e B 2238 (basal turbinates)
N B B ORISR EIR L ©

7 e S I

Olfactory

gfRR cribrifrom plate ; [REK olfactory bulb ; [2/)\3K glomeruli ; 2188 /M) FIT##ESE nerve bundle
to olfactory centers

e o the olfacte o
b enters, (Modified from R, Axel, 1995, Sciert Anterican, €

B EEEFASRGRER ROV LRBR/ECRBRY £25 : IBBHEARINSI -MIBREIE- $£24/408

DI : BBOEEAEEO (sniffing) 15 21+ 21048 - S8
(receptors) 2JIE/E(adapted) HTEIRIZYD » ADEATT 5 % 20 WiE Lol
T PERTHIRRE 2 BTST AR 7 IETE (de-adapt) TIAEA SEEERRENRL

s o

=

#£/)3F = total odor blindness = F k5 ~ anosmia (125324 F)%R88 -
BRHIRERKLIERWABEE AT ENREL © 2B R °

EERIRSAHEME « #4585 10° & 10° Z2E00RE - MIRSBHRAERE
(threshold)f8 2= 10° {SEVZER » MRS ZEEERIEIEERERRD 3
Ak » BE X IRESAES0RVE —T=BRYAVEN SR » INBNERLE R EVIRZAD 400 2
800 nm JBREVEWRIR 5 1BEBY - SEBRROVHRIEN » —(IFENE
SEMRESY D FE 150 £ 200 BAFNREKME °
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RBZ AR EMNEREERE 10” RFS » BHER I
(ethane)Z 1.3 x 1019 D5 /mL ZB25R  2IEARERES (allyl mercaptan)
6x107 B3 /mL 2255 o

{WEIERERSS ALY (impurities)BURIZE o HI0—{I3IKAER GBEE
BT RER 1.5 x 107 DF/mL 2252 99.99999%EENPEE - B
0.00001% %X7ERAME(ionone){b1SPESHVENEIRS A 10 fZ » ionone ;2
BEIRE A 100 {3 ; UEEBRIEMIREIE T UL, » ionone Y)BVS 2]
PFE 10 15 - BEMEIDIRS A 10 {5 » 8 ionone IRBE(NEFRPIEAS
FOREREBE ©

SEHH GC HETER 10° D F/mL - ERKABR SN RFNE
(JRERITR) ZEBMNFT B2 GCoh BNERESH T8 -

SRSV FN

2R

RER  RRnl2 LRER/ERCRERY $£2 &  REBMHEERST -MBIBREIE- £ 26/408
TABLE 2.3
Some Typical Threshold Values in Air
Chemical Substance Molecules/mL Air
Allyl mercaptan 63107
lonone 1.6 10%
Vanillin 2107
sec-Butyl mercaptan 2x10%
Butyric acid 1.4><10"
6.9<10"
Acetaldehyde 9.6 107
Camphor 53102
6.4 102
410"
Trimethylamine 2.210"
Phenol 7.7 > 10"
2.6x10"
110"
1.3 10"
Methanol 1.1 > 1036
1.9:<10'°
Ethanol 2.4>10"%
2.3x10'%
1.6 107
Phenyl ethanol 1L 210N
Ethane 1.3><10"
Note: The figures quoted should be treated as orders of magnitude only
because they may have been derived by different methods.
Source:  From R. Harper. 1972, Human Senses in Action, Churchill Livingstone,
London, 253. With permission
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2.3.4- Chemical/Trigeminal Sense {V,E/= ViiBiERLE

LERIBADBINR ~ &~ BRiR (horseradish)  JF 2~ ERA ~ SETRI B (menthol)
FRA=XiPiE R (trigeminal nerve ends) » MEERES ~ SR OEE
SIEBYYE (burn) ~ #h(heat) ~ JR(cold) ~ FEFR/RIE (pungency) FBV A B
(perceptions) o

SHERHUDHES =N ERIRE/IKE o

BIEEEFARRGRER  RonsI2 LRER/ERRERT 28!

FIGURE 2.5

RUEEMEERFST -AfBREIE- 5 28/40 5

Masticator
nerve

Pathway of the trigeminus (V) nerve. (Modified from F.H. Netter. 1973. CIBA Collection of Medical Illustrations,
Vols. 1 and 3, Ciba-Geigy Corp., Summit, NJ.) Readers interested in greater detail are referred (From J.C.
Boudreau. 1986. Journal of Sensory Studies, 1:(3/4), 185-202.)
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BRI EYMNS @ = NiiEe QB HEHIRIBDIRE LRI
IREWKBZEE - FRLESNBE o

= XiPFEAEA (trigeminal effects) EER LHE B ¢
o ZIRENRBRAESET @ AU EMWPEE LB HBED
BUIREFR S (anosima) SR E TR Z fiE (ageusia) YA o
® 2= ViBiERHERIRIF » HIR0EIERHIZEE (capsaicin) o

HRANFDEVEHRRIOBPSEENRIERE « tAfRE
hFSRPTSREVIRELL » O, = NiiEDE - ERDD - &
BRVREGIVESM

BUOBSIAZASNER AR TS I RES/ASREST £25  BUBHEERAST -HBRSE- £ 30/40 5
2.3.5- Sense of Gustation/Taste k2 /53 0k

1%2 (gestation) RIIRE (olfaction) B AR ES 211,22 R Z (chemical sense) ©
REBOT BN SRR E SBOVRGIR IR IS B BI0RES (taste buds)

uuuuuuu

iciles)

~~Circumvallate papillae ERHRZ,58
....... Foliate papillae EEAXS,E8
mmmmmmm <------- Filiform papillae ##AKZL3R
Fungiform papillae ZEHAZ|,58

-

-
-

—
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Fiiform papilae
Fungifrom papilla

Tongue epithelial cell
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2.6 BB EAENKERR °

FIRENEW 2K » BRATERORE F0RE &2 o BV iEESE
RAR  B—SBXWRELENE - BEFEIASHEBENEE ' B8
BRI 2@ B8R0 (oversaturation) o

SIEER G IREY D SHEE 22 23&E B (receptor proteins) » D] gEH LEET
BESVNTRECR (IREBEKRE BRI 6 2 8 X&BH)

OENEREREVND » BE-OEOPRIGEHWE - REF
RFUKPTREADBYREME) 15 £ 60 ¥ - BT N —ixoedosY

E-REZDNGRIRAEHN - APIEZRECHEIBLE—DEFHM
ST T PEBENMEOIELEH AR - A aJgEZER @ BIW © T8
i@ 8 2y 10 IRFIEN T RBEEARIIRZHSE - ERBDEREES
BURBIHRIFZE o
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%amﬂnn(gustatory sensors) JBUNABERMVER 2D » ER
(EBKkD  BREE - 205 - 1858 - B - B858%5) ) IhBB8E -3
R - BIIDR(BE N REERMEEBENEMHVESY)) - ALt »
MIZEEREHFSYBERE LHER  IHBEEE » HERERDPS
E02E  BFNESER  BRNER o

WK E Y HRARHEDIRE 2.7 ©

= EBHEERAL T -IIBREIE- $£34/408

8

SNONGAG OVDD ONDAG OV O Ad

N

N

§ z
|
LUt

»
2

LU

!

s 8 8 8 2 38 3 & 8 8 8 8 @ = 282 2 & 4

rnr_.uru: ) 7

m.au sholds for 47 individuals (Fror
r a sy Evaluation of Food, 109 o
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H‘ﬁ%ﬁﬁzl}**«*@T’TZF*@ﬂiﬂaﬁﬁﬂﬁ strophantin (— @S R4 YIER alkaloid)
ZRENREEERBE 10" BERIKYEY 10788 - ARAKZ
b BEYENRERE @ SHREFHEYSRERS °

BthEET 47 EANRESEE SSRSEEHBEIEE 107 o
7£ phenylthiocarbomide (phenylthiourea H3.2)2/) ' o B EER D : B
EMEEA 0 —BHYIIRE 0.16 g/100 mL » 55—/ 0.0003 g/100 mL o
BB (vanillin) BHIRERBIFNS—YE -

BLEAMBGEHEFELLEY(HIA0 6-n-propylthiouracil; PROP)FVEE
M4 BEE (genetic predlsposmon) Lk PROP &f5l » & —([@BMEMERIAE
7EIEE PROP BYTEEE - F—ay (@M EFERKBI AR PROP taster » [
2 (A UERGABEESIE PROP IELITS c GEELR0 : ik
B~ — L S Y RIEB AR (status) R/ E - RIEMBIL SV
ERS REKRUADBEI09REFR © 251 » Ui and Drewnoski (2000)fi <3517
PROP RIEBHAREETHRIGTE NS IIEEMBIRA RN =B B UEE o

B EEEFARRGNBER  RRoiV2 LRER/RRRERY £28  IEBMERARKSI -MBREIE- £ 36/408

BRIGERRIBMONRE 29N » ER/ERERRAD2 D PV EMEE 8
ERE ~ ZE  BFR - FERERREYETOESE 0 MR ERVVE
ARREEAPT RIE B R POV EMIHR M B BIE1E o LREB RS E (ageusia)ziE
RSHREBHE LXK B  UHRBHENEHM @ R HSESE
ESER - BIEEEE o




BUYEEEFARRRRNER  RneiI2 LRER/RCRBRY £25  ISBHEARINSI -MIBREE- $£37/408

2.3.6- Sense of Hearing I2&

B 2.8 RAEENZEB ° K& - ZRNE > HRELES —
B/ N\S(HIRPE) > REELS hydraulic motion in the fluid of the inner

ear ' cochlea (HUf) — iPEIRE — A5

Fﬁ%éooE]UHFF(cnspness))iﬂﬂﬁ'*”ﬁﬁEE e R 8 E (intensity)
B%E%M Bl B(decibel)JBITE 5 AR S (pitch) » BITEE EEIIEER o
DhBIEH 2 BB R =N EERR - EBEANBE SINBNESHVE
EEDZ%:E B0 - TEESFENBHRCHESEENBE o

ear (From LW. Kli.., nd LA, Riggs, eds. 1971, Woodworth an

av i Schlosberg's
.lnlIi Illlk whaa t&\"\-’ 5o '\le lel]nrnl ion.)

BYEEEFARRGRNER  RneiI2 LRER/RBRBRY £25  ISEBHEAERINSI -MIBREIE- £39/408

Psychoacoustics ( METZLEE ) SEE T L2 (sound oscilloscope)
EEITIRE RPAAIENE TR HIUS R (pitch) \EE(BS A/ ;
loudness) ~ sharpness ~ roughness =Y —PIRIE o BLiEBRRESEE
NES @ BRNERRREH#NES @ o ARKOSEWEFENES 77
RESEEER?HNERE  BRESIRHEEREEENES -

I BER T IZMARNERNESH L  eEEHEEE—EHE
RUSIERRIEIAE VB TS Y ETEM o It/ ~ R R T 326 %%F
uﬁz SREKREMEMPERMEENES @ LR AIBWOOESLNE

o EARESHIRNB )52 212203 Civille and Seltsam (2003) o

BYEEEFARRGNSER  RReiV2 LRER/RRRERY £28  IEBMERARKSI -MBREIE- 5 40/40 5

2.4- Perception at Threshold and Above 7ERJEEA_FHIEEHIRLAD

B E5EE  HRGETYE  RELAEES  MEERSEESE LA
BHUHVRS © AT RRADEI S S RUA00Y ©

B FESMEOIBEEIRRENVFEMEY - HESIERmERE o

B SEBERENLESY) JeBnERERE L2 8 IBIRRERR
X R RARHEIFRRIA0BE N ESIZERLA T2/ o

B TERMRYREERERKSHENERSYNERR HEBEZRA
BLEERRKPEFERNCEY)  BEE—ENEMMN  REFMB=
RNEEADIBERRLENE - HIA01E 0.5 BEHEZRE! 3 BRIE - SREH
B © SRRSDEREETDRZERE C(scaling) FBIE °




