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Sensory Evaluation and Taste Sensor Analysis of Milk Coffee Drinks

Manufactured under Different Processing Conditions
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Kana TAKAHASHI, Reiko KOIZUMI, Takeshi ONODERA and Kiyoshi TOKO
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Abstract: To develop a ready-to-drink (RTD) milk coffee which retains the original coffee flavor, the effects
of manufacturing processing conditions on flavor characteristics of the milk coffee were investigated by
sensory evaluation and by taste sensing analysis. Principal component analysis (PCA) of the sensory scores
evaluated by quantitative descriptive analysis (QDA®) showed a milk coffee prepared using a new
blending-after-sterilization (BAS) process without pH adjustment of coffee extract and a milk coffee
prepared using a homemade (HMD) process that retained original coffee flavor were significantly stronger
in coffee flavor than a milk coffee prepared using a conventional blending-before-sterilization (BBS)
process with pH adjustment of coffee extract. In addition, PCA of the data analyzed by a taste sensing
system showed that a BBS sample was clearly different in the flavor characteristics from BAS samples
and HMD samples, as well as the sensory evaluation results.

In conclusion, a new BAS process was superior to a conventional BBS process, as the manufacturing
process of an RTD milk coffee that retained flavor characteristics similar to an HMD milk coffee which we
targeted.

Keywords: Ready-to-drink (RTD), Milk coffee, Sensory evaluation, Taste sensing system,
Quantitative descriptive analysis (QDA®), Ultra-high temperature (UHT)
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Ready-to-drink (RTD) I/V7 2—k —%, ZOfifEME FEHROBW RTD IV 7 a—b—0fFFEEE LT,
LEDTEL @?‘%%% STV, 2oETES hV R FEH¥E L Y UHT (Ultra-high temperature) 7% #i5
B DIRAFIC EMEEED DI, INEEEE O] BHEHTHSD 9. UHT ZEECE, 1 72—Yark

iZa—t %Ehtljmz@ pH HEEAZITO 2 L ﬁkgﬂx%f‘&)éﬁg
FOTRIZE > THERKODEMNT L EBRMLNTND
DD, ZDRD, a—b —AROFUE TEHETHRT
7-0121%, pH FHEEOEE OB HE & A B L9 5 Bl TR
75@%&)6&6. EIAT, B AR THRMO BRI

F(RE) THRTDLLEABHTHDN, ‘i) SHE
Loy & MIECHMRET 2 HERMTOEELREW 9. =
D=, KL TIE, HTHRLL2L0% M), BFETHRT

AR 6 A 3 HEAS

* ALY RIS R IR
s FOKILE (BR) - HEARD

st FOKFLFE (BR) - BFZEAED

T Ty he=2 XM

T EEATERE

(INF) #EHICAR SN DEHEMPGEEEL, 7L —F
A (PLT) ZHEMICAR SN D MBENBREERH D,
FHORBBEEIZHOWT, BREDREZFAFICTLLIICKEAD
INEGAE GREE, W) ZERE L7a, D omAE
TOBEREIZ, IETZ‘EJJD?TE&Y£®ﬁﬁ>ﬁaﬁ?ﬁﬂﬂ¥ﬂz&l¥£i U
b/ANSV. Ee, ESMEEOREIC , BEOSEIC
KT HHBEIERHTED Z &75>4:?L'C“§Fii§2’bfb\é 5,

COXRIBUEROMAESBIZ LN D, fERRE

(Blending-before-sterilization, BBS) & 13572 % Mk

(Blending-after-sterilization, BAS) #3& %L, kDl
BEEDEEOSHORETRICE > TER L RTD IV
7 a—%t — (Fig.1) &2 T, Retronasal-Aroma
Simulator (RAS) #HAWTEHERK D ZHEL7-. RAS &
¥, DEENEEEREEO—>TH Y, WEWE L7
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e D AMEN D> & ST =T D RSy DAL 2 B L L 7o 250
Thd. AEBEFEHTL22LI2LY, RTD I/ 2—¢t
—Z A LBRIC, AENTHEESh, SFETHRIND
FEOThHHLV bR AT o~ ITHY T 2052 BHRT
HZEMTED O WELEZKEDIZOWT, Gas
Chromatography-Mass Spectrometry (GC-MS) 434712 X
v, ZOFXSS (RAS FRRS) ZFELE. £, H
UigE Rk 5y % Gas Chromatography-Olfactometry (GC-O)
SATIZ X > TRIE L2, Z® GC-0O #Hric L - THE S
72k PRV E LTHR TE 500 1%, RAS HX & —
B L2gnizw, Buvas (RAS BV As) &ER L TR
TLHLZEETH ENHLOT—Z LY, RTD IV a—¢t
—DHELE TR OBV RAS FXUL, LT RAS Uik
T RIETRBIZOWTHN, TNDLOFEN G, pH %
EATORWHTT e ik (BAS BE) MERk O —fkay 722 ik
(BBS ) IZ L TENTWDH Z L 2 MAE L TE 7 D9,
AEOBF5ECTIE, OQuantitative Descriptive Analysis
(QDA® : EEAFEIR /M) 5 N L 50T B Eeik i, @
HRFRREE TS-5000Z (A > 7 VY= by —T7
Jav—, RN EHWEZRE Y YO8 10, OFFIEI
L oT,RTD I V7 a2—b — DG TRROBEVRFERIC K
ET A TRA L7,
ARFZED HAGIE, RTD I V27 = — b —fRJARC AT 5
FRAGY, BOBRGOSHITMZ T, SFKAFEPEC 55k
EWVOBLRIZSI D, BREIME & O FEEHE, K OWER
T LW D RICET D FBIAHEIC L > T, #Fric e fdik
(BAS #1%) 73, feckofdis (BBS L) Lo b, AER
ETERT A FEY DIV a— =GRV ERKEZ A
TOLEN-RIETHD Z EEFMTHZEICHD.

2. REBAE

2.1 a—e—HHBEROER

a—b —4 5 (Coffea Arabica) %, 777~ 7 SHB
L —R&Z{#EMA L, Probatoneb5 (Fm Xy hE, =AY
v, RFAY) CLIE=18 /M L. LAEIE, 8 Rma:
T (R F<500 um) ZMWT, @z ZE-2000 (HAE
BT (KR, WR) THELZ. idozwis, giia—
b — BT GRN— 1041 (AR T =2 L—4& — (1),
Fri) 12 X o TR 1000 - 2000 um IZHFELZ. 2O X
INTRERL, s a—e—HI%, HEERT7 74 Ra—t
—a—AX—X () CGER) ko TiRitsh, o7
FEIHWS . 105 LARD D 7 A a— b —HhHi#
() b—o77 /7, BR) 2HNC, Bifliza—e—
©.2,100g 725, 100°CoOMZEREABIK (RO K) %l H
LT, a—t—fliti# 11,000 g (Brix £ 4.2° ) &7,
Hohla—e —fHKRIZE HIZ 10°CLL FICmAE L7z,

2.2 SHYa—E—YUTILOHES

pH Kl = — b —i%, = — b — iR B (dkiE b
MR, ) 2L THRI L. pHIEa—E —1F,
a—t —fiHEERET Y v A (R (KK, &)
TpH68ITHELZDOY, WHEZREML CGRRL LT

INT sy RERIO IV X, BUBRMEIL (BRokAL¥E
B, HA), 7V —2 (k¥ B, £30) 2R L,
TR 7.

RekBETHS BBS ik LB Iy a—e—iF, i
NEWEMERL, 7 U — 2, IOBE, Kk, pH i 2 —t —Z2RAL,
ZOMAW (pH 6.8) % PLT %@k (200 L/H, k=
=TV s (BR), B Tk, BHEEITo7= Fig. 1).
BE LIV a—k— (pH6.8) 1ZEHIZ 10°CLLTFICH
HLUTHYY T LT

(Cooled) Coffee

(Cooled) Coffee
pH
adjustment

l
' 3 3

R-mil o || Coffee Remilko||  Coffee
with sugar with sugar

Blending PLT or INF PLT
sterilization sterilization®

-

PLT
Stel‘iliiitioll Cooling  Cooling
Cooling Blending
Filling Filling

BBS process BAS and HMD processes

a) R-milk : Reconsitituted milk
b) HMD process : without PLT-sterilization of coffee with sugar
Fig.1 Various manufacturing processes of an RTD milk
coffee drink: BBS, BAS and HMD sterilized by
PLT or INF.

—J7, BASHEIC L 5 I v = —t — (pH 6.4) I, PLT
RS 7213 INF & @8 (200 L/H, k= y=71 v
7 (KR, W) TRELEI NS &, PLT @K CRE L
7- pH K a—vr — (pH5.1) % 10CULFCIRA L TH
Myl Lz (Fig.1).

BAS #EFRIERIZ = — & — D pH A TDRNF— A R
A4 K (HMD) 832 X 5 I v/ a—b —i%, PLT &HE£72
WXINF&RE LI A2 L&, pH KRR ORKEHEDa—
— itk % 10CLL T CIRA LTy e L

(Fig. ). Znb 5FEOY 7L 0N % Table 1
R LTe.
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Table 1 Preparation of milk coffee drink sample.
Coffee

G q R-Milk Milk coffee
Material ey (MSNF® 10.0%, (MSNF® 5.0%
coffee) MF " 4.2%) MF" 4.2%)
Coffee extract 40.3 0 20.2
Sugar 7.6 0 3.8
Sodium carbonate * 0 *
Concentrated
e 0 275 13.8
skim milk
Cream ¢ 0 9.1 4.5
Water 52.1 63.4 57.7
Total 100.0 100.0 100.0
(unit: g)

a)MSNF: Mik solids—non-fat b) MF: Milk fat
¢)MSNF: 34.6%, MF:0.4% d) MSNF: 5.2%, MF: 45.0%
* Trace levels

2.3 BELHEL

2.3.1 PLTHHE

PLT #tpit 2 W23k 2 5 a7 i, #%
BOLZAIESEENRICLABELZIIET S0,
87°C « 5 Y BIINEMRF 21T - 72D H, 140°C » 2 B TR
BAToT-. BH%, WEHE (CRBERTE ), #M)
ko T85C, h—#NES) 22MPa, 2 EEHJE/) 5MPa T
PPRME 24TV, EHIZ 100C FICmEI Lz, —F, Ak
BEREALTVIRN T —E —(F, 87°C 1 43 TIRARFE,
PLT ZE# % H\C 140°C - 2 BRI CTERE 1TV, Z0%
O¥EAFIIITH T, EHIZ 10°CLL FICWmHI LTz,
2.3.2 INFF&HE

INF ZEfks A7 I v 2103, 141°C - 5.5 R CRE %
Tol-. BREHICHEICE > T, 85°C, h—X/LES 22
MPa, 2 EtHJT/ 5 MPa CHWHEWE 1T > 7. HENHE
%, EHIZ10CUTFICHAEL-.

2.3.3 BEFHORE

PLT # 7tk & INF ZEHOZRFESME, W TRk
O, e, WmH) O FEEFHNELI 2D LI ITHRE
L7z, FEEE, MEEESE, T7hbb, HOHREICE
WOMBAER B O R & T 28 % 1/10 ITFER S 2 INERE
Wz, LI DEEICHE Lo mEi () <X
THLOTHY, ZOMRITEOFEHIC L > THRARD. £,
7 B & FEOBEEIER 2 1/10 (A ST 0IcET S
REZE (C) THDHA, PEEMNRMAREOMREL L
TFEZHVWIGE, EEMICETHEMETHLIRY U X
AWED ZAE (Z=10) &, EAERE 121CEHWTHEAT
HON—RNTH D W, KRBT H2RESIETH DR,
PLT BT FERIEIC BT 2B &M (140°C - 2 M) 2 H
W, ZOREFMENLBRETRESRO FHEAHEZRD S

B

L 87 (Z=10) THH»7=DT, ZOFEEELL 25X
I INF B O HE S (141°C - 5.5 ) 2% EL, BHE
AR L ORI LR R L 7

2.4 EHReFTM

BHHEREGIL, QDA® ik 9t~ THEfi L7z, QDA®EL
%, B, ISR x A EHOTH IV OFREL
Pl A EBLT A Z Ik Y, TEHITEBNICEMN L
X9 LA oNRERET MO —~FETH D, BRI,
30~50 4t 97 4 %G, TIROBHEEAY Iy a—
b —8CEHZ DWW T 3 SRlEIC L 5 5 IO B REFHIIC L 0
SNENVRET A NEERLEZ. ThofBREodh»s, £
MEfE THY, [ZOENICHOWTHEY QAR THFATE
1o Ta—e —HMER &) L) Ffha Rz LT,
HIRD I V7 a— —OBIEEA N H 5 & Sz 20
%% QDA® /3L & UCRE L, a S LB 2R I A
FEhE L7z

AFEH LT, RO LI BFIECER L. £, TR
WOEAD S 7 a—e — Rk 8 AL, T& D, Tk,
MRk, T ORFEERTHELZ YA NT v 7 L.
ZOREE, 125 FESHIHE -, ERbiconT, SR
FIic X sEmic kv, TEENEERHREFF>Z LN TE
5228, oAbl HiEchr ), T
VTN OENERTIZOWCHETHD EBbhd Z L)
LW RETRR D IAREITY, &gz Table 2 (23 22
FEEFMAREE L CORE L.

Table 2 Final 22 sensory attributes.

Sensory attribute Sensory attribute
Aroma Texture

Creamy taste
Rich mouthfeel
Fresh mouthfeel

Sweet aroma
Coffee aroma
Bitter aroma
Caramel-like aroma
Milk aroma

Taste Aftertaste
Sweet taste
Milk taste
Caramel-like taste
Richness of coffee taste

Aftertaste of refreshness
Aftertaste of milk flavor
Aftertaste of sweetness
Aftertaste of coffee flavor

Bitter taste Aftertaste of bitterness
Acidic taste Aftertaste of astringency
Mild taste

Rich taste

D%, BE SN 22 HEEIZHOWT, HIROBIEAY 2
N7 a—b—fBHF TR AWT, FREE, FRAGR R
DT 4 =8Ny, TAATyay, "FIHTORE
EOEEDO N —=2 T EITo . RNEA~D L —=
JVE, BET 20 MoV T EMERLT, 1 By vay
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(f9 2 BEfED), 3 2 [BOBEEE T 6 11T > 7. ARFHERNZ I
A & ROV T a2 L7 ECORMEEE, RE
M OBFERFEOBENEFELEG) PL—=u 7% 12y
g PTOfTolm. ZDORL—=27, BIOEREDO QDA
ML, SRS Y 100 ml EBIEMEL, A be—
THRALTLH I Z LICLVEM LA, £72, QDA® Fff
I, BUKELE (BR) BFZE - Bk ¥ — BERRREEICE
WTERIR 24°C, 1B 39 %D AT THEME L.

2B, ARBRIZKT 5 BRI, AkE¥E () R
AEHAERLIZBDOTH Y, 7SRV BINEITITFARE N Fi
ICNBEDRAS 21T, ARBR~OSIMNIARN - AEE
BlzE 25RO LT, 2MENPLIEZA 74— L K-
vy b EEICE > THRGLE.

2.5 REE Y S

5RO NEE B (FE > 3 AAE, #i%& > CTo,
ERikE ¥ CAO, &kt > ¥ CO0, #At ¥ AEL) ##k
DOUEFEREEE TS-5000Z Z AW T o 2170, THX)
B (GEUR) =Bk O IGE AL — R OIS EENN ], B &
O TCPA M (#50R) =& v Vi 5 vtk O IR E B AL — FLvE
R DIE TN DT, FIXHE, CPAA R L7 (Fig. 2)
10 ZH T ATONT, 3 BOMY IR LUHIEEIT - 7.

| Reference solution (Vr) | Vs—Vr = relative value
3 Vr'—Vr = CPA value

Sample (Vs) CPA ( Change of membrane

3 potential caused by adsorption )

| Rinsing with the reference solution
4

| Reference solution (Vr’) |
4

| Rinsing with alcohol solution |

Fig.2 Measurement using of the taste sensing system T'S-
5000Z.

2.6 WREHERMT

QDA® Fi#5 1%, Compusense five ver. 4.25 (BRI < &
WEEFOERT, W) TEMLZ. ¥, HOonERE
P A =27 O t #E, Tukey-Kramer HSD test {%, SPSS
ver. 23.0 (ZA + TV R« 7AW, W) TEMLEZ. 15
LN ERIHMEA =27 O FpS i (PCA) 1%, XLSTAT
version 2017.4 (=4 > KU = 7R, ML) Z2H\WT—
i7" a s 7 27 258 (GPS) %175 Z & TRHE#F M O
REOTFNEZMIELI-OLICERM L. Wt 5 —%
@ PCA IZ2oW T4, BEHEFENA =27 & [FERIC XLSTAT
version 2017.4 % W T L7-.

3. BREER
31 HMETEOEVNAIILIO—E—DEREE
HIcRIZFTERE

RTD I/v7 a2—tb —ofETROENIC X 2 Bk
~OEBEWRT 5729, [FU PLT £&#Z X5 PLT-BBS
HE S, PLT-BAS &% 5, PLT-HMD #4158 0 B GEREM <
ATIICOWVWTEHEMBREEIT 7. ZF O T, T
Z—7eF 0y, T, T, MEwoa—ve—ky, %
L], T#HkoR:H] o 6 A>T, PLT-BBS
BRI R C PLT-BAS #3544 & PLT-HMD #4905 53 i
FLHLAE (p<0.05) (29, —7, TEARRHE] I
DNTIEFIV EFHEi &7z (Table 3). Z ofEHR & v, PLT-
BAS #y5dh & PLT-HMD #58h1%, PLT-BBS fikfiZ Lt
RC, a—b—FEREWMEAICH I b D EEX LN, —
75, PLT-BAS #:4h & PLT-HMD #lyk 5 oRicid, &<
DORMHAIZEBWTHEREEITRD Doz,

ZNET, BAS BB 5 I A7 HOHFEICONT,
PLT# Wik L INFR& L L CTHE LA, T 5O RTD
NI a—b—OFKKS, WO RR D FEREEE
R ERELTXE D9, b O#E Tld, PLT-BAS
Rk dh & INF-BAS SES M OB RSB sy O Rk
WZDOWTIHE, AT ok (INF 2HE, PLT &E)
DEINT & H7EET, SE T (BBS fljk & BAS flj%)
DENZ LD ERIZHARTIINZ L EZRLTWE, 20
ZEND, BREFIENELRD 2 MO QDA® FHMEIZIIT D
BB, MUEMOERIZHE R T/RIND L3
"IN,

Table 3 QDA® sensory scores of RTD milk coffee drinks
produced using BBS, BAS and HMD processes
with PLT- sterilized reconstituted milk.

N=18 Tukey-Kramer
Sensory attribute 1;11;)2 f];lglé II_DIII\‘/IVIL) HSD test
Bitter aroma 7.10 8.60 8.33 *(BBS <BAS, HMD)
Bitter taste 5.93 7.45 7.11 * (BBS <BAS, HMD)
Acidic taste 459 5.82 5.03 *(BBS<BAS, HMD)
Mild taste 8.78 7.74 17.88 *(BBS>BAS)

Aftertaste of coffee flavor 773 9.11 8.92 * (BBS < BAS, HMD)
Aftertaste of bitterness 5.97 8.01 7.60 * (BBS < BAS, HMD)
Aftertaste of astringency ~ 5.03 6.48 6.30 * (BBS < BAS, HMD)
*p<0.05

% 2T, BAS BURIZEIT B IV Gy ORE FIEDE WD
RTD I V7 2—b —DOERERFMEIC RIZ T A M L 72,
INF %8 L7- I 27 # - INF-BAS $lyE5 & PLT #%
B L7= IV 2 % /= PLT-BAS #E 5 o il <%, INF-
BAS LSO 03 THR) NAERICRNE W FER Lo
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7= (Table 4). 7=72L, &BMEOME % KT 5 &, INF-
BAS BB OF A [#HED a2 —b —j&K), [HEOWHE],
ML DB D RVME A A fERE S 7z, —5, PLT-BAS
BRI THRKO I V7K < TEBROHBR] 23580 MEm
DB LNz, T72b5, INF-BAS #yE51%, PLT-BAS
BEARICHART, a—t ﬁﬁﬁ%ib,%%@iw&@%
A FME S EDRENT.
@m\f,PUPBBS§ﬁmDC%%§JB & INF-BAS #$l%
i COTARIE) 2 HeBGEE L7z, = ofER, INF-BAS ik
i TeX—72&F 0, 1EW, TEEW), MEkoa—e—
B, THRROER] BRARICBRWER L 2257 (Table 4).
(OS], TE AR IZOWTIIAE R ZITR
DN o= b OO, i PLT-BBS 54, PLT-BAS
Hgh, PLT-HMD $UE S 0 Mkl 5 & FBEIS, Wi#E OF
%%ﬁ@%ﬁ@k%é@,%ﬁ@%ﬁwLo BB TIED
BNEY S, BEOEWCE AEBERZIT S LR
BT,

Table 4 QDA® sensory scores of RTD milk coffee drinks
produced using BBS and BAS processes with
PLT- and INF-sterilized reconstituted milk.

N=13 N=14
Sensory attribute I];I;;Ié E\AFS T-test I];I;;é gj\FS T-test
Bitter aroma 7.41 8.10 6.90 8.27 *
Bitter taste 6.19 7.45 * 5.07 6.54 *
Acidic taste 4.80 4.98 4.19 5.35 *
Mild taste 8.20 8.04 8.97 8.48
Aftertaste of coffee flavor  7.64 8.61 7.34 8.46 *
Aftertaste of bitterness 6.73 17.92 5.07 6.49 *
Aftertaste of astringency 5.88 6.69 4.80 5.65

*p<0.05

ZNETONZEND, Mt TR (BBS &k, BAS flk,
HMD@&)@éwc DERETRE NIy DR D 2
BITHRT, Iy H5oREE (INF &HE, PLT &)

DIENIZ iéfiiméw:&#ménféﬁﬂ@ n
b OBFZERE R L RS, AE 0 QDAL X 5 oMl E b
SEHiIC X5 RTD I L2 a—b —OFREFIEIZONTD,
BE TR A ERFETRICE A ERICHATHhED
EWVWIORER LIS

3.2 WETRDARLDLII NV I—E—DERER

HT— 2 DERDDIIC & 5 BHRGHERBIT
PLT-BBS %4, PLT-BAS #Uikdh, PLT-HMD $ik i
2oV, ZNENOERFHEOEEZ B E LTPCA %
Ehi Li=. ZOREE, 1k (PCl, BEAH9.84, &
53 68.74%), B LU 2 T4y (PC2, A 4.47, %
5.3 31.26%) »&Ebne (Fig. 3).

Fig.3 TI%, #Mfir> 7 Ld PC1 & PC2 D ERSY A =
TE, HREBMHEBOENSEMEE NS T oy FLTW
%. PCLIZHBWT, IE (F) OERSAFENRE VB
ika—e —EERTHETHD 15K, Ta——ko
W&, T#HkoORH), HBHEoa—e—&), a—b—0
FOL, Tex—uFY ), BROER] 8%, A ()

BRENPRKEWVBIEIIII N EERTHETHS 13
T BR], THBR), NRIEZRE), NRERNYZY ), [#E
OB, 7 ) —=I—=72n%72 ), THWEFY ), I
DFEY |, THREOT X VK], TEAH007RK] BEho
7. Hﬂ@?(i)ﬁﬁ’,T%V?}W®£5@§@J

BfEAKRE, A (F) FHdig, IsoiEh Lien
720 OAWMENRKREN-T-. ;h%@l&f))%, HYED
725 RTD IV7 a— —OFEEOME L LTiX
PLT-BAS #i%4h & PLT-HMD kT = — b — a3 i <,
PLT-BBS #LMILI V7 AN EE 2 b, a— b —&
I oW T, PLT-BAS #3754, & PLT-HMD 3% 53 Bl
Lo ThsEEZ LN, —J5 T, PLI'BBS &M
X PLT-BAS #47%8h1%, PLT-HMD SYEMRICH~ND L &5
EV BT, &y T AP &l S vz

5 Caramel-like aroma
a
Iftertaste of milk flavor y
3 _Acidic taste
G Caramegl-like taste. PLT' BAS
= eshiaEis priisei A
gAftertast@ bf sweetness—xs 3|ttegrt?§5%gj iterness
o~ Lreamgtaste- P §|t raroma
- o |--Mil 0ma... F
; Mild taste e A egas%e ;fcotffee flavor
~— Aftertaste of freshness_— fILerastept astringency
o~ Sweet aroma |
[$] -2 | Rich tast |
a Milk taste | °
=g “
|
| PLT-HMD
=5 |
L Fresh mouthfeel

-6 =5 -4 3 -2 4 0 T 2 3 4 5 6

PC1(68.74 %)

Fig.3 Biplot of PC scores and PC loadings of each sensory
description by PCA using sensory data from PLT-
BBS, PLT-BAS and PLT-HMD processed milk

coffee.

33 HWETENDREVWAILYVO—E—DKE
ORI RIFTEE
PLT-BBS, PLT-BAS, INF-BAS, PLT-HMD, INF-HMD
DOFEREDENPKRE IO RIET B LTRSS
728, WRERERLEE TS-5000Z 2 HWT, Zhb 5Dy
7w%mmb Bonie 5 EONEEREMR (Bikt o3
AAE, k¥ % CTO, BeWt > CAO, &kt > C00,
Beht ot AEL) OIGEE (FExiHE, CPA fE) %MW T
PCA #FEhiLiz. =okEE, PC1 (EAE 8.40, %hH%
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84.04%), BLVPC2 (EAMH 0.97, %54 9.72%) M5
otz (Fig.4).

Fig.4 o, FHir> 71 d PC1 & PC2 DEMSHS AT
L, BV OISEMHEOER A ELZ /A Ty FLT
RLUTZ. ZOREE, PLT-BBS #8iEHOHN, TGO
PLT-BAS, PLT-INF, PLT-HMD, PLT-INF o 4 f&D§lj%
g TGRS N EIZ T ey hEnTe. £z,
BE 4 MOERIZOWTIEIHMETIE R o7, 2O Z LI,
BAS #yE4h & HMD ®E 5%, e LAFWREETH Y
fEskd BBS LG L IIRE S BB T MR I L.
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Fig.4 Biplot of PC scores and PC loadings of each taste
sensors by PCA using data measured by a taste

sensing system from various treated milk coffee.

4. £ & &

INETICEESIL,RTD IV7 a—b—0fETERED
EHEVDS, SRR OEN TR L, %EAND BIEICAY
ARINDBELZRITHL L hrxA LT eIl KIET
WOV T, RAS & VW THZE L7k 5 @ GC-MS 7347,
BEOGC-ORHIZLVHFARTEL., ZORKR, a—b—
ik o pH #8723 RTD I L7 2a— b — D RAS FXUH 4y
R, METEPOMOBERIZESTREW
L, Fie, o LICEE LT, ®#ETED T pH LR
WEE4 2% BBS #EICx LT, pH A EMEL Ly
BAS #EOF N BE L § 5 HMD SEIC W EN 7= Rk
ThHhDHZLEZHLNILTER DY,

A EIOWFFETIE, RTD I L7 a—b — DG TRROE N
DERIC KIETEEICOWT, BHREFM & R & v 3
WCRVF L7z, ZORER, BEHECKL 2 EZRITRET
BRICE 2R ICH_T/HNENWZ &, £7-, BBS flEHS LY

% BAS ®UEROF N a—b —KKDOEFEXKEHTH HMD
RUESIZIEVWZ EAUREN, TN E TOFXKS ST O
FTRER L~ Lz, SRIOMRFMERIZBNTEH BAS #ik
DEN T BE LRI SN EE T, ZhE TORFSE L Rk
OBHIZEY,RTD Iy a——8ETERFOa— —
RO pH FREAEIZHY, ZNB RTD I L7 a—t
—OFWRHEICRITTHERRE W EHIEND.
INHDOZ EhD, fEkoBlERETHS BBS ®ILIC
AT, AEFER LHT7-72 BAS 83k, B2 L8 C/ER
FT5HIN7 a—b— (HMD #35) 2B L= FBWREEE
FT2IN7a—b—DRIETHDLZ &, FB, #Em
HNSDOFHC L > THLNCT DI ENTET.
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