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Abstract: In this study, 12 coffee beans from Xishuangbanna (A, B, C), Pu’er (D, E, F), Lincang (G, H, I) and Baoshan
(J, K, L) were used as the raw materials to analyze the contents of main flavor precursors and the differences of sensory
products. The contents of protein, fat and reducing sugar were determined by the physicochemical analysis. The compo-
sition and content of amino acids in samples were determined by an automatic amino acid analyzer. The contents of
caffeine and chlorogenic acid were determined by HPLC. 12 green coffee beans were roasted and the sensory quality
was measured by cup. The color difference of coffee beans was analyzed by the Colorimetry system. The protein content
ranging from 11.73 g/100 g to 14.72 g/100 g, the fat content ranging from 9.1% to 15.9%, the reducing sugar content
ranging from 5.83 g/100 g to 6.26 g/100 g. 16 kinds of amino acids were detected in all the 12 samples, and methionine
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was not detected. The total amino acid content ranging from 10.18 g/100 g to 17.25 g/100 g. The total amino acid con-
tent of E coffee beans was the highest, and that of K coffee beans was the lowest. The caffeine content ranging from
13.73 mg/g to 15.74 mg/g, and the chlorogenic acid conten tranging from 20.97 mg/g and 32.51 mg/g. B coffee beans
had the brightest color, better color scheduling and tone angle. J coffee beans were rudder than other coffees, and the
hue angle was relatively poor. E coffee ripe beans and I coffee ripe beans tended to be blue. E coffee bean had better
color scheduling and hue angle preference. The total score of sensory evaluation ranged from 42.79 to 46.09, the sensory
score of L coffee bean was the highest, and the sensory score of A coffee bean was the lowest. Therefore, the content of
main flavor components of raw coffee beans in different producing areas is different, and the sensory quality of cooked
coffee beans in different producing areas is also different. The results are of great significance for the improvement of

Yunnan coffee flavor quality and the screening and identification of high-quality products.
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Tab. 1 Score sheet of sensory evaluation criteria
PN AR i 2% (<64%) o (6~6.75 %) K (7~7.754)) 75 (8~8.7543) HAk (9~10 43)
Standard for Poor Good Very good Excellent Outstanding
evaluation (<6 points) (6-6.75 points) (7-7.75 points) (8-8.75 points) (9-10 points)
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Y. BRAER E. KREEE RE
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ARRVNEERFRRER BFH (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).
1 AEMEMHEENEARSE
Fig. 1 Protein content of coffee beans from
different regions
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Different lowercase letters indicate significant difference (P<0.05).
B2 AEHMRMHENERSE
Fig. 2 Fat content of coffee beans from
different regions
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Fig. 3 Reducing sugar content of coffee beans from dif-
ferent regions
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214 RABRAEE  HIEREANEATTEDH N MR (alanine, Ala), BEER ( cysteine, Cys ).
JUE, WREESWRASERER N AR B SR (valine, Val), F55% R (isoleucine,

RS AN, A X SRR Tso). 54 (leucine, Leu ). BEZMR (tyrosine,

eSS AR %ﬁﬁﬁjﬁ’jﬂﬁ% AT ﬁ%ﬂ]ﬂﬁ Tyr ). *KN&MR ( phenylalanine, Phe ). &R
ﬁﬁig‘aﬁ@@a KA TR B A R A i R 1R (histidine, His ), #iz R (lysine, Lys). H%&
BEET TR AR . o' R . RN AR @5‘% M2 (arginine, Arg). 4R ( proline, Pro), T
@&%ﬂﬁ’%ﬁ%@&ﬂﬂjﬁﬁ%%%%,Ifjuﬁ%;%%@&\ HZA M (methionine, Met) KA (£ 2), &
HER . BB LR 2GR, 12 S RRA S EHSEMEN . E>D>C>B>I>A>F>L>
FESL IR 16 F & 2L (amino acid, AA), H>[>G>K., Hr, @i B DEmmses (E) M
IolJE RA& AR (aspartic acid, Asp). H&ER  WMIHEG IR O FEEm, N 17.25 g/100 g; IR
( threonine, Thr). %R (serine, Ser). &  IITTFEMHX ALWEA (K) B LR & 2R,
% ( glutamic acid, Glu ), H 2 M ( glycine, Gly ). 47 10.18 g/100 g,

X2 AEMRNMHENEERSE
Tab. 2 Amino acid content of coffee beans in different areas

A IR A AA content/[g-(100 g)']

iz AA A B c D E F G H I ] K L
Asp  1.08£0.07% 1.15£0.04° 1.15£0.03° 136+0.02° 1.63£0.02° 1074003 1.00£001° 1.01£0.02° 101+002° 1.08+0.02¢ 099+003° 1.03+0.02*
Thr  0.45£0.04%° 047+0.03% 047£0.02% 0.58+0.00" 0.69+0.01° 043+001° 043+001° 045+001* 042+000° 048+0.01° 042+0.02° 043+0.02°
Ser  0.60+£0.04% 0.63£0.03% 0.64+0.02° 0.76£0.00° 0.93+0.00° 059+001¢ 0.58+0.02F 0.59+0.03% 057001 0.64+001° 0.56£0.02" 0.60+0.02*
Glu  1.94£0.13% 2.17£0.07° 2.14£0.07° 2.41+0.01° 322£0.04" 194£005° 1.82+0.04" 191+004*" 1.86:0.037 2.09+0.03° 1.86+0.08% 1.97+0.03
Gly  0.65£0.04° 0.70£0.02° 0.70£0.03° 0.81+0.00° 1.02£0.02° 062+001® 061+0.01° 0.63+002° 0.62+0.01° 0.68£001° 061+002° 0.63£0.01*
Ala  0.58+0.05° 0.60£0.01° 0.59+0.02* 0.73+0.01° 0.87+0.02° 057+0.01°* 0.57+0.03°* 0.57+0.02°* 0.55+0.00* 0.60£0.01° 0.54+003° 0.57+0.01°®
Cys  0.34£0.01°¢ 035001 036£0.03™ 036+0.01" 0.38£0.00° 033£0.00™ 032+0.01¢ 026+0.03° 032+0.00° 033x001™ 036:0.03* 033+0.02
Val  0.69+0.04% 0.73£0.02% 0.75£0.04° 0.88+0.00° 1.09+0.04" 0.70+0.02* 0.67+0.03% 0.69+0.00 0.65:0.018 0.73+0.01°* 0.66+0.01% 0.68+0.02%
Met — - — - — - — — — - — —

Iso  0.50£0.02% 0.50£0.03% 0.52+£0.02° 0.63+0.00" 0.76:0.02" 049+002% 049+0.02%" 046+001% 046:0.01% 049+0.02°* 045+0.02¢ 048+0.01%"
Leu  0.91£0.05° 0.97+0.04% 098£0.03° 1.15+0.00" 142+0.03* 0.90+0.05% 0.86+0.03% 0.86+0.02% 0.88+0.01¢ 093+0.02* 0.82+0.02¢ 0.89:+0.03%"
Tyr  0.38£0.03° 0.41£0.02 041001 0.55+0.00° 0.66£0.01* 0.39£0.01* 039+0.03* 040:001% 037x0.01° 044:001° 039+0.01° 0.38£0.02°
Phe  0.61£0.05% 0.65£0.02° 0.66£0.03° 0.80+0.01° 0.96+0.01° 0.60£0.02¢ 056£0.01° 0.60£0.01° 058£001° 0.64+0.00° 056£002° 0.59+0.02°
His  0.20£0.03°*° 0.21£0.02% 021+0.01° 0.28+0.01° 0.38+0.01° 0.19001% 0.18+0.02¢ 0.19+0.00* 0.19£0.01°* 021001 0.17£0.01" 0.19£0.01%"
Lys  0.64£0.05% 0.72£0.03° 0.71x0.02° 0.87+0.01° 1.12£0.01* 0.65+0.03" 0.62+0.03* 0.64+0.02° 0.62£001* 0.71£000° 0.60£0.02° 0.66+0.01°
Arg  0.71£0.03% 0.75+0.04° 0.73£0.02* 0.89+0.01° 1.13:0.02* 0.67+0.00° 0.710.00* 0.66+0.00" 0.68+0.02% 0.75£0.00° 0.69+0.03" 0.68+0.01¢
Pro  0.45+0.06% 0.49+0.03% 0.53£0.00% 0.57+0.03° 0.81+0.03' 046+0.04° 041+001¢ 041001¢ 0.52+0.00° 041001 041+0.03" 040+0.03"
Eﬁ 10.70:£0.68% 11.47+0.36° 11.52+036° 13.78+0.06° 17.25+0.11° 10.58+0.21%10.19+0.24 10.30:£0.20° 10.29+0.12° 11.19+0.10°10.18+0.36" 10.56:0.23¢

: FOREKH, FATARR/NE FRERR 27 B (P<0.05),

Note. — indicates no detected. Different lowercase letters in the same row indicate significant difference (P<0.05).

2.2 N[ IX N A T A TE 0 SRR R 4 AT e e, b g 4
220 oo EAE DR T e L2 n o]
WAL A, e o i sk, &g

4 B L R 12 W SR A A o TR £58 80 H H H H H H H H
REPTE 13.00 mg/g DA b SUEHTBIIE & &3S S5t

CA DR UMRE ST AR OE PR 77 1k 86, 15.74 mg/g; 32

AR RTINS (1) (e & AR, A s saeno,
Hy 1373 mg/g. KA PRI = X KA NESERRERRBE (P<0.05),

I‘Eﬂ E[/J [lj][] ﬂE”E g%ﬁf{%ﬁi o Different lowercase letters indicate significant difference (P<0.05).
222 ZRBREET  HIERE-FEAHEYT, B4 EH XS A v E A

Fig. 4 Caffeine content o f coffee beans from

IEIL:MIHHEIFEP{%\% tbﬁ%ﬁ@m%%}ﬁ[m-zz s E’”l’]ﬂﬂﬂ”ﬂf different regions
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AORR L, I H T o mE e St A sk 24 Zenin
WE T ARk R I 5 I SR S ) A o R R
B, AU R TR TR A KU 6 B
J1, FF B Tk R 12 A nERE i Ay
SRR S EWE 5 pos, Hi, R E T A%
Mo SEoHER AR e (L) onE A SRR S i
h 32,51 mg/g; PRILTTEZRETTIL () MISRIEIR &
A, 4 20.97 mg/g.

b
L c ¢ ¢
d
| H H H ef
A C DE F G
FEdh 45 Sampl
AN/ NG FhERR 225 % (P<0.05),
Different lowercase letters indicate significant difference (P<0.05).
B5 AERMHENRERSE

Fig. 5 Chlorogenic acid of coffee beans from
different regions
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Tab. 3 Color index parameters of mature coffee beans

4% 2% Color parameter

FE 5

Sample No. L* a b* c h°
A 37.23+0.36" 29.06+0.45% 9.56+1.78° 30.62+0.88 18.15+3.04%
B 40.00+0.59" 24.64+3.38" 20.61£3.40° 32.38+0.99™ 35.36+2.79°
C 38.41£1.27% 28.45+1.64 16.05£1.06™ 31.35+4.16™ 26.18+5.56°
D 38.24+0.90% 29.03+1.41% 13.95+3.64% 32.36+1.12% 25.58+6.70°
E 38.63+0.99™ 28.09+1.04 —0.04+1.45" 28.12+1.03° 5.23+1.61¢
F 38.35+1.16™ 33.05+5.34° 10.26+5.17°% 34.98+4.02° 17.19+1.62°
G 35.43+2.03% 16.43+2.02¢ 16.16+0.04 23.08+1.41° 44.69+3.61°
H 37.10+1.74% 31.78+1.14° 7.37£2.76% 32.66+1.47% 11.82+1.16f
I 34.50+0.93¢ 20.09:+4.44° —2.22+0.19¢ 22.31+0.92° 23.50+1.85%
J 37.63+1.12° 32.80+1.39* 4.80+5.79¢" 30.16+6.62% 1.83+2.25¢
K 39.88+0.57° 28.92+4.60™ 17.86+2.47% 33.10£0.96™ 35.13+3.53°
L 34.56+0.95° 17.14+1.92¢ 12.22+2.71% 22.76+2.31° 27.55+1.76°

H: [FSIAE/ NG FhERR 25 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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St e B RR R A (F) iRk z,
BTG S SCEE A (B), st
SCEL=RRER (C), FHT iR A 2 A N
(D). e =EEmE (G, Iigm T E K

SCHE (HD, It KB RIS (1) 5 =2,
PR TR 4, HERARF (P<0.05); it
BIE £ ZEIER (A) BIIMHEPE 2 fRAR, B
Bk ZE, NHPULR.

x4 BREESER

Tab. 4 Sensory evaluation results

FE S iy WS (EINEY iz Ji it J5E F-fi By

Sample No. Aroma Flavor Aftertaste Acidity Body Balance Total points
A 7.32£0.28% 6.96+0.34° 7.11£0.13° 7.00£0.29° 7.11£0.38° 7.29+0.51% 42.79+1.35°
B 7.2940.22% 7.1440.28° 7.29+0.34 7.25+0.46™° 7.25+0.35% 7.3240.35% 43.54+1.31%
C 7.04+0.42° 7.1440.52° 7.1140.32° 7.36£0.61*° 7.2940.39% 7.1440.40° 43.08+1.41%
D 7.39£0.48 7.36+0.32% 7.21£0.22% 7.43£0.31™ 7.21£0.17% 7.39£0.40™ 43.99+0.88"
E 7.43£0.35% 7.39£0.35% 7.21+0.27% 7.50£0.41% 7.39£0.38 7.32£0.37% 4424+1.55°
F 7.32£0.35% 7.39£0.48 7.39£0.43% 7.54£0.39™ 7.43£0.43% 7.39£0.43% 44.46+1.18°
G 7.39£0.13% 7.25£0.25% 7.29+0.44% 7.18+0.28"* 7.29+0.27% 7.46£0.42% 43.86+0.97"
H 7.5440.17° 7.3240.35% 7.21£0.44® 7.11£0.43 7.1440.20° 7.25+0.20° 43.57+1.29%
I 7.18+0.35% 7.3240.47% 7.21£0.51% 7.25+0.46™° 7.25+0.46™ 7.2540.35° 43.46+1.29*
J 7.46+0.39° 7.43£0.55™ 7.32+0.37% 7.61£0.45% 7.32£0.35% 7.39£0.35% 44.53+0.95°
K 7.29£0.22% 7.36£0.57% 7.39£0.50™ 7.39£0.38" 7.54£0.47% 7.57£0.43% 44.54+1.23°
L 7.57+0.43" 7.75+0.58° 7.66+0.54° 7.67+0.32° 7.69+0.43" 7.75+0.38° 46.09+1.01°

E: FSIAR/NG FRFRRZR B (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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