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Abstract: Chemical indices and electronic tongue combined with principal component analysis (PCA) were used in this study to analyze
the taste characteristics of coffee beans from the Xinglong region of Hainan roasted to different degrees. The results indicated that with
increasing roasting degree, the contents of total solids, total soluble solids, and organic acids, as well as titratable acidity first increased and then
decreased, the pH value first decreased and then increased, the trigonelline content decreased gradually, and the caffeine content remained
essentially unchanged, leading to differences in the taste characteristics of coffee beans with different roasting degrees. After the raw electronic
sensory data were normalized, PCA was performed and the coffee samples could be divided into four categories. The first category included
extremely light (JQ) samples, the second category included light (Q), light medium (QZ), and medium (Z) samples, the third category included
medium dark (ZS) and dark (S) samples, and the fourth category included extremely dark (JS) and French roast (FZ) samples. Electronic tongue
combined with PCA could differentiate the coffee samples with different roasting degrees effectively. Additionally, the response intensities of
different coffee samples to the sensor were significantly different; all samples could be grouped in the PCA biplot and were clearly correlated
with the chemical indices of taste characteristics.

Key words: Xinglong coffee; electronic tongue; taste characteristics; principal component analysis

WP R X ) = BT EY),  BEEMIMES ik
WiFsHEA: 2016-03-24
HETH: EREAMFESIE (31501404); SEEANABRARMEL ST
S EI (ZDXM2015052)
TEEEN: Fak (1993), &, EFEMLHMsE, WhE: |RiE
BREE: BT (1965-), B, HIRRE, WRAME: AaFaEeHRHE
W TR R &

(A4, BRI Ay 2 g . R T 3= 22
IR pa X, ¥ D X = ok
Fi i (Coffea robusta) MMk, El 25 & JmF 2007
12 AT T T BN E S AR S S AR
k. AEMNIMES B R, AT E R AE— R
WA RS, AFE SR S SN EEREAL SR, T i
AR, BN EUEMN, ARYEAS [F R A0 a3

215



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

R ik e . . TRERL IR ARIRANESR
)\ B FTRHT R e G E SR A TR
11 5% T IR R B FE M D . B SRR
R RIS R AR, R
FH 0025 ] A8 o 26 B - SOAH €81 - o 3% 7% (HS-SPME/
GC-MS) MI5E T ASFIMREFERE N (1 32 B R 107
BZEEEBIR ) SPME-GC-MS 43 i pg /5 7 i [X 1
VB H X A I G R R Ry, R BRI
[ fr 2 S

Wl R A A SRR L, B K SRR
ARl AR A A e — R B PR XU o
TR FEE S S E R 1) B EEFANMAHE , Maier H G
SR pH S IIHER G pH AR, LABIMERLE C
i pH (BN 8.0 B A BREE s WHEKE R AR
MR (IR PP RASE IR SRR AL,
Xt pH {ELAN AT e TR P P AR R, A= AR R
U2 R e R 1) R AR, F 5 R E R
AVATERETE & B Oe, 5 AR BRI R o 2k
AR, ek R — A AL A, SR R,
ST E B R . S TR R R
Hh 2 B AR RO R AN 2R L 540, Janzen O S %50
W FE I 77 EEL i e JLATTAE M bR A RE )
AR TR

HLFEBARI CE 2 B T & dh iR,
. 25, 2. B Pl 5 i, Lopetcharat
K SR i R AR B R R B A A
BEAT AT, 8 RS T (PCAYRIT & 58 43 #
(GPA) R R AIAS [F SRR A IEERE s E LD
PP EBARLG G 2 708 Wt =P FRE0 B 1
WNRE AT X 4, SRF PCA HEATHENT, 45 SR WIAN )
FEI0 FE HIIIMERE fh IS A FREBS 1L AR RO — 25

I IR A DL X6 VA B 4 o b DX AN ) 4 R il 152
EARR R 9L, EDE BRI e 5 P A HR
SEG 0] ) AN RIS BERE St (R0 . BRI, A Scd
LRI T e & RN 1R e, R T
TR S PCA S5 FIHURS EERE S, BHBHAS Rk
FEEWMME S (AR 22 S Bt o R DTHRBOR IR A%
JEES, A G N T R e i R e 5

1 MRERE

L1 AR5 O

1.1.1  #H5KFA
WP SR KA T [ s ol B L= B R oRHiE
FORTUNMERIG S, IR, . T RERNR

216

SERA, R AR T (240 C) FKE
BN 12%/ 4, W45 BIAmHE S, A7 T 38 X
T HES IR R T N — 4. e K
AR ALK .
112 MREL5EE

PRE 1 Z B4k 7 MER5AL, #8E Probat (X35 Al
VTA-6S3 ZLfiE G EEAL, £5 E Mahlkonig {X#8A 75
AL204 BUHLF iR, MERRED-HER 2 AR TR A
F]; Master-s-plus UVF 4 A ZEAK RS, Filgn
FAX B IR T] 5 Xrite-SP62 B2 3 MK, 25 [ Krite
MEAT; MB4AS BIPGHEAR M, Fi B ST
#n]; Alpha M.O.S HTFEDHT RS, iLE Alpha
M.O.S AFl; pH i, MFFE-FERIZ AR A A
EOS 70D (W)i5H#L, HZA Canon AF].

1.2 REF=*E

12.1 B 2 RARIE 69 %) &

{8 Probat HEREHLHI & HFE M, HERRFRE 100.00 g
AEOE G AR R, BB KT T, IR 2, A
FAIERE N 180 °C, HR4ls| —HREE R K, $-RT—2
BRETIFAHISEE, Pl HE =R, R RIS A
RAER 8 MAFMRTE, IR IR (—IREER
BRBEREE); RE (CBEBRERHE); &
FE CIREERZ) 30 s D B (CBIFIRRTH E);
YRR (CIBRVIIRZ) 30 s B IR (IR EER
80 s HiT); MR (CHREMBIIE L), P NEE

(CRRRBERE ). AR PATHI% 5 A
ft, BB B AU KA RAT o« B R (e S R,
it 80 HIf, BT umHEa s, HO&H, FinfE
B 1 fis.

=1 TRIMEEIM S R RIEER

Table 1 Information on coffee samples with different roasting

degrees

ES BREE #F ES &

1 R 5 JQ

2 RE 5 Q

3 A 5 Qz

4 ¥ E 5 Z
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6 R 5 S
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Fig.1 Images of eight coffee samples with different roasting

degrees
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Table 2 Average color index values of roasted coffee samples

L* a* b* c* h°
JO#  42.17+1.21° 6.98+0.67 10.40+0.92° 12.53+1.12° 56.35+0.17
Q 40.17+£1.21° 5.96+0.60° 8.08+0.29° 9.64+1.14° 55.62+0.11°
Qz 39.23+0.83% 5.38+0.51° 7.35+1.16% 9.23+1.23" 55.44+0.21°
z 38.53+0.29° 478+0.13° 6.53+0.70° 8.7440.96° 55.26+0.17°
7S 36.42+0.11¢ 2.80+0.23¢ 2.40+0.25¢ 3.69+0.33° 54.47+0.07°
S 35.61+0.37% 2.05+0.29° 1.41£0.25° 2.33+0.38¢ 36.30+0.61¢
IS 35.02+0.55° 1.44£0.11° 0.91£0.13° 1.7120.16° 35.83+0.09°
FZ 34.76£0.81° 1.00+0.34° 0.53+0.35° 1.1540.45¢ 35.67+£0.22¢
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coffee samples with different roasting degrees (B)
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Table 3 Organic acid content of coffee samples with different roasting degrees

- iy BB BTR/ R/ FRE ATARER/ T8
R )%

(x10%ug/g DW)  (x10°ug/g DW) (x10%ug/g DW) (x10°ug/g DW) (x10°ug/g DW) (x10°ug/g DW) (x10?ug/g DW)
1Q 2.53+0.12° 55.9344.35° 111.39+3.94°  243.14£9.87%  503.02448.03°  52.92+5.31° 127.1846.15°
Q 2.61+0.17° 56.31£2.07° 132.61£6.56%  271.38+5.66°  675.10+54.67*  54.92+7.01° 147.62+3.81°
Qz 2.80+0.10° 61.71£1.76 198.33+£7.34*  286.46+7.03°  661.61£51.13°  59.92+3.07° 153.15+4.32°
z 1.53+0.15¢ 59.43+1.86°  170.96+£13.87°  277.21£6.11°  655.23+49.02°  57.8743.73° 155.50+19.30°
7S 1.16+0.05° 57.43+3.28" 163.9947.68°  269.03x12.31°  640.20£54.54°  50.53=1.50° 142.93£1.27°
S 1.1620.16° 54.97+5.17° 146.70+4.68°  262.98+5.88°  638.48+64.89°  4526+2.78" 138.74+3.11°
IS 1.08+0.09" 51.71+5.77¢ 142.39+3.58¢  255.96+7.81°  619.93+45.92¢  39.07+2.61° 133.64+3.75¢
FZ 1.07+0.07° 51.39+3.18¢ 140.40£6.59%  247.53+437%  617.73+34.01¢  35.94+1.60 132.58+3.14¢
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Fig.5 Electronic tongue sensor time/intensity dynamic response
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plots for coffee samples with different roasting degrees
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Fig.6 Intensity graph of electronic tongue sensor responses for
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Fig.7 Two-dimensional PCA score (a) and loading plot (b) of
coffee samples with different roasting degrees
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