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Taste Evaluation of Drinking Milk by Physicochemical Properties
and Sensory Determinations”

Sakiko FUJIKAWA ™!, Shuso KAWAMURA**'

Abstract

The objective of this study was to examine the effects of physicochemical properties and processing
treatments on taste evaluation of milk. We investigated milk quality and eating quality of 66 brands of milk
samples (a total number of 84 milk samples) by assessment tests of physicochemical properties and
sensory evaluation held in Tokyo and Sapporo. Milk fat content had a significant correlation with color L*
value (r=0.90, p<0.001), and milk with a low fat content was relatively dark-colored. Sensory evaluation
showed that milk body, sweetness, appearance and aroma had great influences on overall flavor of milk.
Low fat milk was evaluated as have a poor taste because of its lack of body and sweetness and its bad
appearance and bad aroma. UHT milk processed by an indirect heating method had a high taste
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evaluation.
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Fig. 1 An example of sensory test sample
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Fig. 2 Relationship between milk fat content and color
L* value of milk
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Table 1 Measurement values of physicochemical properties and standard deviation of

reference milk and other samples of each milk category

. FLIRRG LB FLy sl =
AEHK o o o " " "
(%) (%) (%) L™ (=)  a"H (=) b (=)
kR, 1 3.8 4.5 3.2 83.0 —4.4 5.2
47 60 3.8+0.1 4.4+0.0  3.2+0.1 82.9+40.5 —4.4%+0.4 5.3%£1.3
L 11 2.7%0.2 4.6%0.5 3.3%0.3 82.1£0.4 —4.7£0.3 4.7£0.9
EBERGZ4-7L 11 1.4+0.2 4.5%+0.1 3.310.1 79.5£0.8 —5.3%£0.2 3.6%0.9
gL 1 0.1 5.0 3.6 74.5 —6.4 2.4
e 84 3.3£0.9 4.5+£0.2 3.24+0.1 82.2+1.5 —4.6+0.5 4.9+1.3
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Table 2 Results of sensory test of milk samples with addition of sugar, salt and lactic acid
I i i) HE™ HE R FEE™ AR
wiE 0.1% —0.01 —0.17 0.02 0.00 —0.07 0.03
b 0.3% 0.12 —0.06 0.70™ —0.10 —0.13 0.46™
- A 0.05% 0.09 —0.24* —0.12 0.18 0.06 —0.27"
L g 019% 0.15 —0.22 —0.14 0.8 0.3 —0.71"
FLEZ 0.05% 0.09 —0.10 —0.30" —0.35" —0.13 0.05 —0.27"
FLEE 0.1% 0.05 —0.25* —0.65" —0.75" 0.16 0.37"*  —0.92"
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Table 3 Results of sensory test of each milk category

MR BRK o 3 Hy* au™ HBR™ VS [ELS o T
43 61 0.10£0.23 —0.24%0.28 0.01£0.21 0.01%0.18 0.03%+0.11 0.00£0.09 —0.05%0.20
FEEFL 11 0.03£0.16 —0.19£0.18 —0.04%=0.19 0.12%0.45 0.00£0.09 0.01£0.07 —0.03%=0.19
[Ny 11 —0.55+0.19 —0.50£0.25 —0.45*£0.16 —0.34%£0.16 —0.02£0.10 —0.03%£0.09 —0.47%0.11
InTFL 1 —1.18 —0.88 —0.72 —0.28 0.14 0.28 —1.02

AHIE B 45 0 ™ 13T ORER, £ OFHEE B IZB W CEME 1% THELENH S 2 L& RT,

7L, PR, ARG FLIZ E NN OB O B REEHIE O T £ RS, LI EREEFME L R L7z,
F 4 TIRAFLOM AL O B BRI 5
Table 4 Results of sensory test of each processing treatment
pJ[IByUsE: AEHK o F Hh™ au* g EAVS U A I
UHT R s 72 —0.04%+0.32 —0.22+£0.26 —0.05+0.26 —0.01£0.27 0.03£0.11 0.01£0.09 —0.10%+0.26
UHT W& MEG 3 0.26+0.11 —0.50+0.15 —0.21£0.27 —0.16%0.22 0.04%+0.05 0.13+£0.05 —0.25%0.18
HTST & 4 0.24+0.26 —0.67£0.20 —0.31+0.18 —0.28=0.18 —0.04£0.12 —0.05+0.05 —0.37%0.19
LTLT #H —0.09%+0.50 —0.68+0.13 —0.09%0.15 0.06x0.12 —0.01%£0.03 —0.07£0.05 —0.16%=0.20
HTLT #H 1 0.17 —0.02 0.13 0.19 0.10 0.10 0.15
FEVF A X R 83 —0.01=—0.26 —0.26+0.28 —0.06%=0.26 —0.02%+0.27 0.02+0.10 0.00£0.09 —0.11%+0.26
JUREYFAXNFE 1 —0.80 —0.72 0.02 —0.08 —0.06 —0.04 —0.32

FHIE B A5 O ™ G AT O R, £ OFHMIE B IZB W TR 1% CHERENSH LI L 2R T.

HTLT BB LV YR EY A X FEFLIEHBEA L B TH D L5,

R A2 R L7,

BRI Z /R L72e Z DMz T,

# 5 FYLERMENNE M B X OB R R 2 M & B RERTANE ) O AH BI AR %L
Table 5 Correlation coefficients of physicochemical properties and sensory determinations

i FLARH FLAE RV

L (=) a*fii (=) b (=) (%) (%) (%)
a“fl (-) 0.74*
b (-) 0.35™* 0.29"™
FUEM; (%) 0.90™* 0.70™ 0.52"*
AHE (%) —0.33"™ —0.36™* 0.04 —0.33*
Ly vosrE (%) —0.38"  —0.40"" 0.21 —0.30* 0.89"*
R (-) 0.80™* 0.64™* 0.06 0.72%*  —0.29" —0.38"**
Y (-) 0.51™* 0.24* 0.07 0.36™  —0.11 —0.12
az (-) 0.66™* 0.32" 0.38"* 0.66™* 0.02 0.09
Hek (-) 0.41* 0.18 0.30™ 0.41%* 0.47* 0.47"*
g (=) 0.11 —0.07 0.06 0.11 0.20 0.16
mak (—) —0.01 —0.05 0.06 —0.03 0.25* 0.20
WA (-) 0.67* 0.41* 0.28* 0.62"* 0.04 0.06

HEREE 5% 1 r>0.216, fEREE 1% - r>0.281,

#* 6 CERERHIE O % RHAMIE H M O AHBI R %
Table 6 Correlation coefficients of sensory determinations
il &Y azy HER o PR BRI
(=) (=) (=) (=) (=) (=)
&y (-) 0.32"
az (=) 0.44™* 0.56™
Hk (=) 0.26"  0.35" 0.79"™*
s (—) 0.08 0.21 0.33" 0.31™
gk (=) —0.07 0.28° 0.16 0.18 0.43"
WARHE (=) 0.56™* 0.57" 0.84™* 0.74™ 0.20 0.08

el 5% r>0.215, fEkE 1% r>0.280, Gl 0.1%:
r>0.353 (n=84)

PHEIRER0.1% 1 r>0.355 (n=83)
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bNTze HFhORAY 280 H (hEAY) oaaf F
R EMRIERI G T 5 Z & TR EET S
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EEWIEOMBEDRD Sz, T HROFEMIL, LME
EFUIBN;, S SHIHBEEILY YN B E OEWIEDHE
WEBDOHLNTze LIS o T, AMERHLY 37/, &5
AR 7 L HRICKE 2w8r 5252 L
AIRIEBE N7,

T/, BREFHMMICBU 2027 L HEOHEDMIZIE, &
WHIBARRD 5N ze bbb, HIROFHIAE WS O
X, 37 OFFHli b EEDERD Sz,

d BEFEM BAFEMOMEEEX 3 IRz, 3
L L THRETHIZERE 1% THEREVRO b
Tro FEEEEFAT L CHEICHR G BV & S5

FHI 1 R Tholze ZOREHT, AMEEEA6.07% L1l
DFEB LDV 1L5% m <, HK, a7 0K3FHfiEHIZE
WTHBICHW®YRH 2, 37055 IS, 5
DG D) LA FAOHKICEFESG T L L 3Nb K
H, 1996), F7z, 733V OikAIRET] % WHERR S 5 B e T
WZBWC, W2z 72 RO 542088\ L L&
MENAMETIZH 72 &b, /SR IVIFFEEFLE
WL, R TH D L E2 SN HEEWFLO
AR 2 < Bl A AR Sz, — AT, R
FeAF703 & O HTST W AL oM A 5l A E v & &F
fili S 2 MEHFADTED S L7z,

F72, BAEFHNIEEHR, F0, 27, HIROFHIEE
EEBEIHENE W LR ENZ (p<0.001),

DLED#EREDP S, RAIVIEAORAFHE (Bl &)
HWTHEICE, BHRNES, FYANEL, 32%
<, HEOFHWAFLE B L AwEHEIT S 2 & AvR
B3z TDO/NIVDBFFHOERE T T A4 2 R T
AN LA (PAOSIRERE S SN WTHRAZ
B, SAVIEIEIIEAZ LA E FYPEL, o b
HEDS 2V 7zollB v L WAL E IR L7z, F72,
a7 L HROFHHATE W b DT SRR D & E A
R BTz,

3. BMEHEDEVWHIERIMMEICRIFIHZE

BRI O & FHIE H O FHlifE % & & 12, 21 s O
BATHIIC & %5 PCA #1172 (GFL, 2009). #EFEN
ERERHl IS R TSR E L BT 5720, &fEEEO 9
L ERBEEA A ORED F A X FEHO 60 Hx
Vi7ze 60 SO BRI QKR FiEL, UHT M&EmE& R,
UHT MBS H, HTST &®W, LTLT ##H TH Y
HTLT FHEIZOWTEHAB A 1 HOATH D Z L
54 R OME A HIEB 72,

AT VAR ERERHIi O &K 5HMEE & L7z, £
DI, AL Z OMOFHIIEE 2 #4 L TRl L 72
LOTHY, MOFIED & OMEDHRNEEZ SNb
EhbINEREE, RV 6HHEHWTPCA &
1720

PCAICK o THONI-FH T LD EOZER L DM
A RTIERGEMELRIR LB REETRTIOR L, £
OFER, B 1 RS (PCD 1ZFED, 37 LW
DO, H2FEMS (PC2) TIEHERETRWAHEI RS
L7z, L7235 T, PCLIZOWTIHEAOFY R
7 EDEFLOEBE, PC2 IZoWTIZ4FLoHIRZ 3K
FThHhrEEZZBbNT, 2D E & PCl DEHIT 519
%, PC2 D253 206% TH VY, REFGHRILT25%
THhole T74bbH, PCl L PC2IZL ) EREaFM4A
O 7HYEOEHREYRITE 2 2 LAMRI N,

FIT, BRBEHECL DO 0T 5720
PCl £ PC2D 2 T-%uhk L7275 7 LIC&EREDOE
WoiRREsER L 7Oy ML REER 4 1R L7,
4 X0, HRETEEFALOEREEH IOV TR D
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Fig. 3 Overall flavor of sensory test
F 7 EHRERENMEIC & % ER 00T O T BT = 1.0
Table 7 Loading of principal component by principal
component analysis of sensory determinations 05
AT ) X 0
aT“T[H]TE H PC1 PC2 X (g o o
3 —0.34 —0.50 x" o
&N 0.86 —0.49 0.0 B >
av 0.85 0.34 o m ° o039
ik 0.69 0.55 K S Q?%@
fUS 0.37 —0.05 -0.5
i3S 0.40 —0.23
1.0 O UHT#E ® UHTEHE
T L) IHRET L7z, UHT BHEINEGE L, JEBRAN X LTLT A HTST
WRERLAE {, LTLT &R HTST & W id UHT M 15
BT & SRR RS D, R WELTH > 72 & B i wE B8 BE  Gd
72, UHT BEHEMBFFE IZOW T, oo RE ik -
LR, EBRA L B HITH 720 —F, REFTEICE
4 EReRHMAE I & 2 BB 7 T & O E R R R X

HHRIZH T A5HF5 378D 6NT, HWFTEIHKIZS:
ZAWEIL N EPTRIBE NI, Do Ehn,
EFLOBREHERIIEEL DKL 5 FILOERICE x5
Z, UHT M#masmw s -4zl e kgL, Zoftio
R TR AL S R FLIER AN A 5 Z &
PRI STz,

PERD S, FILOFRERHKERS KT T INED
HEIZOWTOMERIIZH Y, BEmIREVIELE, £

Fig. 4 Scatter diagram of principal components score of
each processed method by sensory determinations

OB EBLYZITLIERNbLroTWD (FA
1996), 7:, UHT HE O T b BEIED 55
BE L, OB REVE SRS (B 1997), &
512, MBI X AT (INEE) 2D RV oh
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UHT 7 Th L L oHmELH D (FH S, 1999b). £
D7z, — A9 UHT & B AR 7L M BUR 25 F v
(120~130C) 7=DIZIMBAR R EH A ) AL R <
HWEENDL, LPLENLIIRLT, RRBEOFHRT
13 UHT M3mMEER 470 & ik L2 oo B 4701
JR DS % LRI S LD 2 & SRR B L7z,

DO EOFFLI B E TR O & EFLORFEELE D F
B S, FH I E AT 120~130C TR B M AR o
UHT BHEICE WV EES N0 98 & EHTH
bo H&H o 1H551E, HTST & (72C L LT 15 8L
b)) R LTLT B®W (62~65C T304 L h#iEsn
T2 (i, 1996 0 HAFSEILE ST — ¥ X— X
2011)o ZD7-%, HEH»S UHT #E 4% b tks
NEWEHEEINL, Lz > T, 754 )Vid UHT M
TR & 2 INER 2 A- LR Jaik & B L, 560
RHEHEE MO TICRATZTIA Y FT AT, 44D
XAV DS HESAEN T 5 UHT B#ENEEE -3 0
AR E BWE IR L2z o b, —HT, AEHRA
BT WRR TEOFFUENK 2 7R L 72 Rethsds
FWZ EATRIBE NI,

IV # =

TG L TV A EL T AW, HEEDFALITT
LEEHZHOMITAHI X HE L, oMb
PEDOME 2TV, S SR EALIED 2 HlgilZB W THE
RERTAM 2 520 L 720 € DGR, T OZ &AWL 1L
ol
1) FAOERIIIZ BT 5 L ALIRO /S A Vv D47

DJERRIZKRT S 2 =, FFLo BV L S OFFi 0
A AE I R X FRO SN d o 72,

2) EREEHl CTIEFILORAEMN B L SICELT, F
TR O NFL 2 i e F Y PEL T rPed s
WL eI L, FUIRI2SE <, FUERFL Y o8
7 BEHROHKRR T 7 53 5475 By L &I
THIENDh oI,

3) bAETOWHRAFLIE, BEMPU X %5 UHT &
ARG THLZ Ern, HEKRARZN/ UHT
MEREFALET B LW EHIR L, moREHED
FAHEBWL W IS 2 W REMEAVRIE S 17z,

#HOO®

RIFZED B RERHM IR 3B\ C, b s 2 SE T 28
Fioth 2157z IR L TEHOBEE £ T,
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