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Effect of Milk Fat on Sensory Quality of Coffee
with Different Degrees of Roast
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Abstract: The current research studied the influence of milk fat mass fraction on sensory profiles of
whole milk coffee with different roasting degrees. The just noticeable difference (JND) threshold of
consumers in fat content of whole fat milk coffee was also investigated. Hereby, for light-, medium-
and dark-roasted coffee, the flavor of the milk coffee with varied milk fat contents was evaluated by a
quantitative descriptive analysis. Meanwhile, the JND threshold of fat mass fraction in whole milk
coffee was determined by a three-alternative forced-choice detection. The results showed that the
decrease of milk fat content could enhance the intensities of sourness, bitterness, astringency, smoky
flavor, burnt flavor, roasted flavor, raw bean flavor and sour aroma, and inhibit sweetness, body,
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caramel flavor and milky flavor. A consistent trend of influence was observed in all three coffees

with different degrees of roast. However, the increased degree of roast caused more significant effect
of milk fat on the flavor of coffee. Further analysis of the threshold tests showed that JND thresholds
of the mass fraction of fat in light-, medium- and dark-roasted coffee were 2.59%, 2.45% and 2.36%
(mass fraction), respectively. Female consumers were more sensitive to changes in fat, and their JND

thresholds of fat mass fraction in dark-roasted coffee were significantly lower than those of men. The

results could provide a theoretical basis for the development of low-fat milk coffee.

Keywords: coffee , milk mass fraction, degree of roast, sensory attribute, just noticeable difference

i S R = ROk 2 — AR M A A
Bl 1) 7 B R AR K 25 4 AR L kT b 4 A
348 5 R 3L 20% , T PR W 8 I B A AR G L i
73 1 A g Y 29%~99%1, 2= 2019 4F | BLEE i
MEFT MV o5 Hh ATl B 70961, T B S i £ 5 2%
SR DU A 5 4 At ) A5 Y =
A AT IIE S R A 2 Ry 3 R TR
TS A 2 X i e JRUBA £ 552 0 X I ME A7l ) &
JR AT EEME X,

ELT, B0 o ME b BT 58 0 04 4 5 22 R 4 g A
SR, BE (e B T R A BTG AT R 2%
1R FH ARG B0 A8 4 93 488 42 g 2 5 1 48 46 X
ME (TS 2% 5 4 2 B Lok BRI R 5]
AT 32 R A L 4 g A AR 2 45
MEFERRE LR RIMAR AN, IBAXFp 22 7
T E S SRR A AR A4 0 A Rk 22 R
A K7 Chapman S50F 5 R B, 4= W5 i 1Dy 5 4 73 $ A
— B PN R A A S Y o R B Y 25 RO
AN BN X IR A 4 A R T R 44K 2%
445 78 = f ik AU 309% 3 2 3 Be 57
S 3 25 S0 S (R S50 & B, 1 F R
G EGRE] 4.49%I0F I 25 A RE D) MR B H 5
Ji 25 37 22 180 1 XUBER AR AR AT UL 3% 3 1T 5, AN TR
i s 0 St 43 B0 W 0 XU 22 RO R B R, Uk, 4
lig 5 J5E B 2F kA 22 5 0T /B 32 EOk A AR AR W
XoF W AU ) 2 0, — A 9T o, A 05 R 6 i
XoF WP 92 M DX i 43 B4 5% i K T 1, IR K
Tk ALA P, B aE i 5 e b 25 AR R XU
Jo 25 A3 160 6 W MR AR A R A R S =2 G B
Iea) | B 7 I 6 4 5 B4 A8 Ak R 2 S B02F A i v K
DB & A e As L SR, B AT Y 3 A X i 4
M R 140 AR Ak, e = MR DA 15 X6t i e
DRV fi J5 A8 R T I A N 9 . 9 HL A AT 4 105

rh I 7 B S 0 02 ) A 78 RS, A IR A
ME e A= 5 ]I U7 J5T St 4 501 e AR R 2 A wn i 7= 2 1
SR BE A5 B T 9 8 BRI B LA SRR 3 22 S Ik 10 22
S EAE H R s ARG HE . PRtz A, E ARk
IR o 35 0P S0 IR I 2R 0 3R 100 5 e T i e XL
IR 1 D 2o R RO | (L 30 28 PR 3% 2 5 2 5 1) 2 473 o
W v M %) 2 S 1 1 v A WA A

e A A= 75 v i 077 5 ek BORT W XU A ) 5 i)
TEAS [] % A B2 ol v 75 — 2, H A RS
J . Adhikari B 52 A A5 (9 SR 00 AN (5] A A 1
WA e ST ol A B 52 e O AN AR D R A % b ) o
WA AR AR A 2 Fh e T e R ek uh e 1
OB A 28 A R A6 55 ) 25 R IR X T 5 R
(7] Ak 5 A A P A B 7 7E B K IKUBR 28 Sy
Ko ST U ME L R BEN IR SR AR 22 (0 H T
B A O T A WG i I B k0 HRORT AN ) Bk A R i
TR PR 52 T 75 A7 22 5 B 4R

R V35 R e A iR 404 77 v (quantitative
descriptive analysis, QDA )4 10 P4 28 W3 5 15 o3 &2 7
HEOKT WP SRR BT S I O L 3G — 5 e 7E AN [
AL A A P TR 2 A A A 25 5 5 R = R D (3-
alternative forced choice,3—AFC )0 & 4= I8 4= W5 i
Ml i 17 o 0 B AR %) 22 5 BI{E (just noticeable
difference , JND ) , M1 #f 22 F5e 416 B W7 o 22 49 43, i
TEORAF B NG D B &  BO s L, 235 254k
L7 AR R P SRR BT, FEARIR T 2R B AR X
WFFE ] LA Ry A ) ALk 52 32 i ol b 25 AR S 7% 7 i
05 B 2 AR T 4 2 2 DT 4 e T 9 3 I
A= B MR G B A2

1 wiSEE

11 ##E 5
W e 2 A A A Ml -2 I K ki T 7

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 7 2023



RAE F . 03T R B ke A2 ok BB 5 R A %R

10 2019 4E 11 J & 2020 4F 3 J . Bl 48 5R [ b
B2 5 A7 BN 67 i JBURR 4R 5 4 RE AR 5 . P 5 R
S £ A I 03 A R 28 ) 7 i 5 BB G Ky 5 T
(¥R B A Z B A BRA F A A
Wi CE SR ) N AR IE AR B A BRAS 2%
01 S5k N 52 52 A ol (4 ) e A R A
PR e L 1 FE ST AR AR K R A RN R 5 AR
EAWE . SR RER R B . D
oK VG I g Bsf 8 7 5 S B R A O . b VA4S
B 5 R 55 A BR 2 R

1.2 UsE5&&

BD-O1WT L& HL . M 7 o6 38 FH % 48 A PR
T P2 SPER JOLLY Electronic Wi HE 5 #F B8 AL .
B RH) Mazzer 23 577 & ;GS/3 2 A g HEHL . 2 K
| la marzocco 2% 7 7= & s F11 Plus=S 4 H 3w ik
BL - o ol R SR A RS R
1.3 F#i%

131 RREBERFEm 26 H & HRE—FE
by 7 il 2 KA AS TR B R] R A5 S [ L 5 2 B A
mneE SRR 2 WL 1, 2 BIHE— 485 1.2 min
PRI S 1.8 min W R VAT PRE CERE minE
TGRSR R #T8 #60 #40, HLKT IS 1 nin
T2 7 BB A A B i) R 1) WA A i, Ry AR IR
Wl R B, SR 1 SRS AR T S R SRR RE
i ) RS I AR L BEBS JE 2 R P i el Mk A

16.6 min 214 CH%
(k)
250 14.5 min 198 °C k4%

18.3 min 232 CIRKE
13.3 min 190 C—4

2 4 6 8 10 12 14 16 18 20
L s [A] /min

1 7 [E) 445 72 B2 ol ik 5 A et 5 o 4%
Fig. 1 Roasting curve of coffee beans with different degrees

of roasting
1.3.2 RREDBEAZ Eomubik 696 & 1o, B
AILAE Wi M SBAE B i BT 19 o RS e fg i
WA BB T [ SRR R,
it 2F A S HENLZE 0.9 MPa 92.6 °CF 2 B um i | 3k
PRAEPOR 25 g, BT HIRFENL DTSR, i3
AR FE BE MEITE 18~20 s #4575 e v

133 REMEW R E5 &4 momebeg b & K
MEVE 5 48 R G A5 2R D o o ME S A 4 o i
Fo Ay 1:9, ik 4 i 3 B 4 05 (g i 5t & 3 B0k
0.1% ) A4 JE 4= 105 (A8 105 5t 5 50 0k 3.8% ) IR & L
18] ) 45 [ Big 10 o 2 0 B 20 4% o R il 1 T ) L 191
W1,

F1 BERHELHRAESEDBHETRESH

Table 1 Sample preparation ratio and the final milk fat

mass fraction

ok | 2R | BelEE | o | R
okl | G | wnE ||
g g g ° 538 /%

FO ~ 10.00  90.00 0.00 100.00  3.80
M4y FL 10.00  60.00  30.00 100.00  2.57
P F2 1000 3000  60.00 100.00  1.33

F3 1000 000 90.00 100.00 0.10
R 1000 9000 000 10000 3.80
TI 1000 60.00 3000 10000 2.57
24t 1000 4000 5000 10000 174
zg T3 1000 2667 6333 10000 1.0
T4 1000 1778 7222 10000  0.83
TS 1000 1185 78.15 10000  0.59

T FO~F3 22 7% 4l i 1 43 7 i 7R (s G 10 5% ik 20 KRG s R
Sty 2 5 R 92 5 v () 2 BRRE | TI~TS Sy 22 50 B0 (1 52 46 o 10 75
Wk

134 #EMHH  FHBEPR GB/T 16291.1—2012
SR Tk 12 4 R EAN RO T R,

27 [ gt (I 5 VRN S DR S W P 23 (SCAA)
FEERvAR 01| AN S o ) P o Z VA =X L T B U i
FESLFEAE L 38 5 PF AN /N2 Ve 6 2 05 i ) J%
B, B RRA PEA BL A 22 sE EEA A W
MERE a5 45 A AR 1) PR /N K B TT T A ik
i), O B i 2 2 RN EE A 1) I, DA U0 3 1) gk
TE 51 A R B IEE  20E BUHE S B E T AR
BRI, FE A B IS 0 55 U1 B AR o R
SR,

Zad By B BRI S N IX 468 01 FE 2 1 R
—E0ME 3 AN AL PE O L, B PP A AR T
H B 10 NVPAN/INAL R it 4 R M 43 07 7 9k
15 50 (0~15 43 ) bp BE R 52 A A 332 X0 R i #E A7
PEAKS,

TERE SR VE B K5 30 mL 4= @3 HEMR] A S0 mL
— P AE B O s A, T 3 LB AL A 8

LRSSt A S 2023 FE 42 5E 7 H




RESEARCH ARTICLE

SONG Jiahui,et al: Effect of Milk Fat on Sensory Quality of Coffee with

Different Degrees of Roast

Tob DR TP AR I RE S PP IR EE A 45~55 °C, dEad 9
WL PP B3 58 BT X T AT B I TN, BRI S
P2 2 h, B R R PN — IR

135 MW R T £ BAEE 25 REE
“H3E o W A /N 0] B0 25 SO R e g
AT B 2 S BRI I i A B0 /N AE AR R S
2 SCHR[20-21], W 4 4= i 25w M v B 7 o i 43 4L
(9 26 50 IR 22 501 10 52 4 v 9 387 8 T 2% 358 60
PAERE K2 (B & ) 22:38, 4E 1% 20~21 %), 4
JIE 4= 475 1) B 107 IO i A B0 B AT A T 3 A BB AR
F14) 387 38 175 O AR B TSI 6 A o 4 I 2B i e ) 22 1)
AN 2.2%~2.6% , 1 % 13 {8 52 56 1) 76 R KLy
0.67, FHULHfE T — ZR 50 4= W51 B 17 o 4 5345

fifi FH 3-AFC il 2 JND, % F B~ k% 12 B ke
mb (DU A ) i 5 A S R LI AL 2 A
SRR L ASREIEE . 2 BEEE Ry 2 R 2 W um il | £
DU Ay AN (W) i 7 J5 a4 500 A 5 i | 5 20 52 55 vh
Ji I I3 et A s 0, 3 B e MR ZE BIAT I 44
W2 RE S, IR 3 ANRE A e AS R TIR — A
HUATHE 9% 78 S RS, A 2 8] — gl ik
(A i, I [T ISOGT I 0] 4 6 it 55 e LR i T 9%
FEIATYT 3 RS D, T A
it 22 i DR 3 R A T, R B N B AN
FESD . BEAFES IR 3 7 B GRA , BE 4 3-AFC
S v R I A 1 LT 2
LG & BEAL . SER Ak 3 AN IR AR — R
S8 8, B IR AL — A B AR R LR oo A Y
I, g 58 1 — > PR 13K, 7 2% 34 RS 20 min.
TH DR b2 3 AR R A A I 2 P A 1

DL b 3 3 1 43 BT S 56 R 25 531 (39 4 52 58 3 R VT
B R 2 B B BB VT S50 & e A, BT S
I ST W PF /N ] 58 S B0 SIS AR 4T HE AT
DA 3kt 6 B €0, 25 S 6 XU 2 S T A 9
14 HESH

X TR S BT 45 2 SR FH A IR 3R O 22 4 T
B MAESIRE B RDE G AR 2R R A
PHL 38 5 2 49 v G A L6 2 3 55 8 0 0 a0 =2 T
G EAER,

i AR R A5 (BET) #3522 0 B {H .
BET #3158 J5 7% 2% GB/T22366—2008 ' BET #)
TR HL sk A8 R SR AN B AN T i 3 B 1Y B IR
Jo R 3 BORTT — 1 BE SO I i 6 5 A B A1 T

Bk LA A A A BET, 45— 44 7 9% & 4
— RA LI MO T IR B e R, MBI T 2 T
Tz e 7 U Sk 3 B R — > B O k0 S
iR B OF IR I 3 A A S A BET; [R] BE G R —
D B E R — A IR B T R R R %
T % 2 7E S AR AR 07 5T 42t 43 B0 R — A4S TR 5 & 43
Hoos O IE B e B T R e T H B S A BET, LUFAY
4 %% 3 BET By JL A 7 ¥ (8 1F 5 1 2% & #E 1R 1
BET! U344 22 1) B (5 i 13 200
J=w-B,

g, R T 2 ) A, gl 7 A T B T g%
2% 5 I T R AR 1 2 W 07 5 A 4 B w0 R S R
{14 B 05 S5 2 43 550, WA A 4 i 2 403 1 i U7 I i 43 4
(3.8%) ; B, HHERIY BET,

XA TR E A A 8 v | 43 03145 N BET AR
AR 220 A

AR 4 0 e 9 2 A R S TR 1~2 YOI
B o R = T S R L RV T SR R A i
AN N BET Y I B #4758 3R 22 40 ™, L
BN [ o R o e ) JND 1) 25 5 F0AS TR T
CHES T ) 1 22 572

K A Excel 2016 Origin 9.1 2> | K % . R H
XLSTAT 2018 #4775 22 53 #1 Al 3 553 43 #r o

R

21 HIMEERRES 3T MEERE & RN

St e R TR SO e RS AR DL SR 2, 3
WE 3 AW RN T AR R 6 A RS
SJRPER 2 A EE

TG, AR ST A e S b R R R AT
B, LA 2 T ] 28 X R A A A R 25 S WA 2
Bz fe B 3 11 AN M, Hodh 2 ANkt g
PE2 A ORE T 4 A BETE RN 3 ARG
AE M B M R R B B, X R JE A BRBE (1.
8.3~6.0 77 ) B E I 55 v K (1:4.2~9.8 41) W E M
XF R T R R R R SN S 1T X T A R
B JRBR (£:6.1~9.1 43 ;a:6.5~8.8 43 ) FIM Ik (£:6.3~
10.1 43 ;a:6.3~9.2 43 ) & & 4 38 | FR PR (a:13.0~8.0
) 8 3 IS X — 45 5 Bhumiratana 55 1) A 57 AH
AU I A TE R oM b A TR R G AR S 1T R
S5 R RE HE TR AETE BRI 45 1 A [m) At
i RR I ME VR AR AR W B R 22

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 7 2023



RAEE F . 05 W xR BB IS A2 JE ook BB 3% T 09 % R

R2 HMHREERRA EX SRERRE
Table 2 Sensory descriptors, definition and reference of white coffee
S IRRE(0~15 53 H )

T2 U (t) T2 R 7 3 ) e K (1 2.4.6.8.10, 12 43X B #7485 B4 % 82 0.05.0.10.,0.15,0.20 ,0.25 .0.30 g/L
FEE (1) T AR AL TR P R 1.2.4.8.10, 12 434 7 7 % A HEA #E 6,912 15,18 .24 ¢/L
TR (1) N O EEBR SR BE (e R 2.3.4.6.8 435X hi AR A K 4 .6.8.12 .16 ¢/L
JE e 2R 4% (2 43 )
A Wk (f) R AR NIRRT A5 B A 0 R 1:1(6 47)
S REE (8 43)
. SN 40 5 iR A W i b 1:1(4 41)
WAk (a) AR5 1 R, AN B R LTS (6 4
BB (alh) @@ﬁi ST S et ORI KRR 14 251 (6 4)
S (a/f) BeAE MR JEE TR (B4R 230 CHERT 15 min(6 4))
JHEK (a/f) s ) 0 0.25 o/L M0 T K 75 (8 4)
FEATIR (alf) DR E B AR 164 230 CHERE 10 min(6 47)
PR (a) B RIR BRI A FE 1 L MIE KB (9 /L) A 1 mL RS (4 43)
A Tk (aff) AT ES, SO kst .ol ERES KA 1:5 B A8 )
TR (m) Al E%%*ﬂ DAF&;WEW@ 2.4.6.8 43X B A ALK % ¥ 0.20.0.25.0.30,0.40 g/L.
R B B
Bt i 255 (4 43)
P JEE 2% (m) 3k R Y R S G A5 5 IR 2R 0% TR L 1:1(7 43)

L NEFT5(8 )
TE 0 RN IR SE IR A £ 3R 8 3 T 222 B0 0 5 5 A R a 3RO 38 5 IR I S22 0 AT AR UB M m Ron LB o/l FROR

LT AN G S AR ME R BT, HRAT AR 0 ORI S BRAE

WP 3 AR, 76 SR 5L mE - 2 5w ME AR
a7 AN B AR T AR R e (Rl
R ), 3 AN B AR M (FERER W R AR TR A
3B BB (R WA IR EGR)
A TR (a/) AXHE T 65 A i e rh g SR B B R
7 S5 43 BRI REAIG L 3 A B B 24 5 ol vl SR
PER AR LR S A — B0, PR MR R 1R R
PEELFEBRIR () LA R (1) JEBR (m) JHBE (a/f) KR
(a/f) %5 20 Wi 4 i I 4 W ol o i oA i JE L
FEETOR (t) BRI (m) FEMEOR (a/f) (W33 K (a/f) 55
WES . BEAL R AR el A ) A B (a/f) Bl
I T S5 5 0 e 10 7 % 0 55

Xof M A R I Tk o HRCHE AT BRI R 22
AT, AN 3 BTR BRI O A B0 A IR e M
Yy 2y b i 2R (HH RS R B R A (1) B A R
(a/f) IR (a) S5 IR MEASFEAE W& 52, iF— 2D X
R R R i M IO A 3 SO A T BLIR R 25 43 B,
R HAEAESS HAE R, WIIE B g I 5 2t 506 R[]

EER (D

A Ca)

JHek Ca)

RN R T B M RN R 2 R B B S R AE e

7 A WL 2 B ) SRR A U M m RO R
B2 ARMHBEEEENMHENEEESR

Fig. 2 Sensory differences of liquid black coffee with
different degrees of roast
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Fig. 3 Influence of milk fat mass fraction on sensory attributes of white coffee with different degrees of roast
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Table 3 Effect of roasting degree, fat content and their interaction on sensory attributes of coffee

e A 5 MR PRI 5 8 0 k43 O AR

BE R

T2 R (1) 2.734 0.068 0 12.156 < 0.000 1 0.936 0.471 0
R (t) 80.387 < 0.000 1 7.048 0 1.985 0.070 0
IR (1) 24.538 < 0.000 1 19.932 < 0.000 1 1.165 0.327 0
MR (m) 7.667 0.001 0 15.147 < 0.000 1 1.466 0.193 0
P JEL /% (m) 19.373 < 0.000 1 100.300 < 0.000 1 1.806 0.099 0
SR (a) 55.326 < 0.000 1 166.419 < 0.000 1 8.243 < 0.000 1
JHBR (a) 51.550 < 0.000 1 127.506 < 0.000 1 5.322 < 0.000 1
FETFIR (a) 1.783 0.171 0 47.376 < 0.000 1 0.198 0.977 0
FEHEIR (a) 17.242 < 0.000 1 65.889 < 0.000 1 1.464 0.193 0
WK (a) 17.120 < 0.000 1 85.231 < 0.000 1 0.392 0.884 0
AN ED) 2.164 0.118 0 114.760 < 0.000 1 2.066 0.059 0
AR (a) — — 154.459 < 0.000 1 — =
Bk () 141.414 < 0.000 1 62.658 < 0.000 1 2.051 0.060 0
JHIE () 76.194 < 0.000 1 47.157 < 0.000 1 2.056 0.060 0
IR () 2.945 0.055 0 12.285 < 0.000 1 0.714 0.638 0
FEWEIR () 16.556 < 0.000 1 82.944 < 0.000 1 0.064 0.999 0
W7 (f) 43.464 < 0.000 1 111.507 < 0.000 1 0.428 0.860 0
A TR (f) = = 100.084 < 0.000 1 = =

T A2 TR (aff) SUTE P B Wl rP A7 7, SR 20 A b % 5 B2 1) 52 ) A AL % i B2 L5 A o e o0 S B AR TR 5 i
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Table 4 Eigenvalues and variability of principal

components
PC1 12.625 70.137 70.137
PC2 2.700 15.000 85.137
PC3 1.639 9.104 94.241
PC4 0.425 2.362 96.602

AR ) A 5RO (RO, 7R Al A AR
AR AEH T X hE b, W3R S Pos , RZ8UR
PEAE S — £ o3 L A 3% P O (B A ok, HL Pl 3 iz
HR (a) FEAFIR (a) FIHHBR (a) , 3 2 X0 B i
S e o TR AR (o) FAR TR (a/f) W) R AR S —
By b AT R Y A R O (L, 2 W] 26 i AT A
TR o EAFTE 22 SRR

x5 BRERMZENREZFTAE

Table 5 Cosine square of the variables of sensory

attributes
o
JR I (1) 0.857 0.005
T (1) 0.405 0.464
AT (1) 0.685 0.008
WM (m) 0.829 0.038
i JEL )2 (m) 0.867 0.003
JHH (a) 0.893 0.055
I (a) 0.924 0
FEARIE (a) 0.905 0.050
FRIE (a) 0.835 0.021
FERERE (a) 0.892 0.017
W (a) 0.858 0.040
H Gk (a) 0.054 0.696
SR () 0.773 0.177
I () 0.710 0.191
FEA IR (F) 0.740 0.049
SRR () 0.492 0.197
5 (f) 0.867 0
HEGRR (F) 0.041 0.688
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Fig. 4 PCA chart depicting relationships among the
samples
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