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Effects of wet processing on coffee quality
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Abstract: Objective: This study aimed to optimize the wet

processing of coffee. Methods: The effects of pectinase
concentration, temperature and drying method on the contents of
flavor precursors and flavor substances in coffee beans were
investigated. The quality ranking was obtained by grey correlation
analysis and the volatile substances were analyzed. Results: There
were significant differences in the contents of protein, crude fat,
caffeic acid, caffeine, chlorogenic acid and volatile compounds
among different pectinase concentration, temperature, sun
drying and heat pump drying. Grey correlation analysis showed
that the quality ranking of coffee in the 2% pectinase + 27 C+
sun-drying treatment group was the first. The protein content in
green coffee beans was 14.04%, the crude fat content was

9.05%, the caffeic acid content in roasted coffee beans was
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1.05 mg/g, the caffeine content was 1.41% , and the chlorogenic
acid content was 13.89 mg/g. The relative contents of the main
volatile substances esters and acids were 40.87 pg/g and 7.62 pg/g,
respectively. Conclusion: The comprehensive quality of coffee
obtained by 2% pectinase + 27 C —+ sun-drying was the best.

Keywords: coffee; wet processing; enzymatic degumming; drying

method; grey correlation degree
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Table 1  Information about 14 samples of coffee beans
under different technology of wet processing
E fh IS b 37 5 E dh o5 b 37 5
LCKD) K BB » i T 8 1.5%,27 C,4tT
2(CK2)  JKyEMLE 46T 9 2.0%.,27 C. T
3 1.0%,27 C, W+ 10 2.5%,27 C 4+
4 1.5%,27 C WG+ 11 1.5%,37 C T+
5 2.0%,27 C T 12 1.5%,47 C Wit
6 2.5%,27 C T 13 1.5%,37 C 4T
7 1.0% .27 C .4t 14 1.5%,47 C 4T
1.2.5 EARSEIH N SR Excel 2010 fF 4k £ 4E

SPSS 20.0 3K #E A7 AR i 25 L 25 5 W P Hr (24 P<C0.05
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Table 2 Effects of pectin removing time and pH in

solution under different removal mucilage

processing
FE i Begcws il /b Wik pH o R E R pH BURE pH
1 48 4.71 3.96 3.88
2 48 4.81 3.93 3.89
3 25 4.47 3.83 3.72
4 18 4.40 3.97 3.82
5 17 4.22 3.90 3.70
6 16 3.95 3.84 3.67
7 25 4.51 3.93 3.73
8 18 4.00 3.98 3.70
9 17 4.34 3.93 3.72
10 16 3.92 3.88 3.69
11 17 4.11 3.83 3.77
12 16 4.12 4.00 3.91
13 17 4.20 3.81 3.66
14 16 4.10 3.93 3.89
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pH HFEAR . B = 50 BF 58 A B0 S e i — A% de 35 11
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Table 3  Effects of quality content of coffee beans under different pectinase concentration

GG

oY)
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gEp/ o Mg/
% %
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12.13£0.28* 9.52-+0.244
13.7140.33> 9.844-0.36¢
13.8840.33" 9.6140.24%
13.90%0.33 7.9040.75°
14.0440.31549,054-0.07<
14.1940.35¢4 9.1040.14
14.51+0.119 8.61+0.54"
14.2940.071 8.8040.23"
14.26+£0.114 8.27+0.43%
14.2740.10% 8.6440.37"

0.2240.03" 0.15+0.00¢ 49.2740.50>¢

0.2270.00> 0.1640.00" 45.04+0.82*
0.2470.01% 0.1740.00° 48.27+0.48
0.2540.01¢ 0.172£0.00%¢ 47.39+0.52"
0.267£0.02¢ 0.1740.00¢ 48.32+2.32b
0.2440.01% 0.160.00" 47.86+0.42"
49.114-0.14"

0.0370.00* 1.41+0.00f

0.0340.00* 1.41+0.00" 51.02+1.47¢

0.0240.01* 1.41+0.00

0.0240.00* 1.3970.00° 49.36+0.03

49.264-0.61"d

10.8240.27" 1.29-40.02°
14.61£0.11<¢ 10.2840.27% 1.10£0.00¢

13.5740.12¢

14.8440.11¢ 10.5540.25¢ 1.0040.00¢
14.4540.06" 10.8340.45" 0.90+0.00°
14.5540.07>410.074-0.14¢ 1.0540.00¢
14.63£0.09¢¢ 10.244-0.29% 1.04£0.00¢
14.7140.11%  6.3640.19* 0.93+0.00"
14.38+0.12>  7.3540.15" 0.90+0.00*
14.4940.13%410.044-0.24¢ 0.9340.00P

14.5240.19*¢ 9.2040.04¢ 0.93+0.00"

1.284-0.00* 15.0140.07"
1.3940.00" 15.95-+0.09
1.40+0.00¢ 13.2840.03¢
1.394-0.00" 14.09+0.06°
1.4140.00° 13.8940.04¢
1.4140.00¢ 14.25+0.08"
1.414-0.00¢ 10.8240.01%
1.4440.00% 12.21+0.03"
1.4240.00" 14.50+0.06"
1.394-0.00¢ 14.11+0.06°

T FEEARNFFRRERBE(P<0.05),
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Table 4 Effects of quality content of coffee beans under different pectinase degumming temperature
i) L=
Fedh B/ MR/ WERR/ oiEEE/ LRIRIR/ AR/ KRR T/ Rz, smHERE/ SRJREER/
% % (mg+g ") % (mge+g " % % (mge+g™ " % (mge+g ")

4 13.9040.33® 7.9040.75* 0.2540.01> 0.1740.00*

11 14.2740.12¢ 9.0940.65> 0.0140.01* 1.40+0.00¢

47.3940.522
49.7040.55

14.4540.06% 10.834+0.45¢ 0.9040.00"> 1.394-0.00¢ 14.0940.06¢

14.6140.12¢  9.552£0.19¢ 1.0040.00¢ 1.39+0.00¢ 13.3940.034

12 13.9340.08* 8.51:£0.29"* 0.0140.00* 1.3440.00" 47.7140.11* 14.2440.15*  8.29+0.45" 0.960.01¢ 1.35-40.00" 13.20£0.01°
8 14.297£0.07¢ 8.8040.23*¢0.03740.00* 1.4140.00¢ 51.0241.47¢ 14.3840.12*>  7.3540.15" 0.9040.01"> 1.4474-0.00¢ 12.2140.03*
13 14.1940.08" 8.284+0.19%" 0.0240.00* 1.3840.00° 48.13+0.12* 14.48+0.11"  7.03+0.45* 0.81+0.01* 1.40+0.00¢ 12.66+0.03"
14 13.84£0.05* 9.5240.64¢ 0.014-0.00* 1.33+0.00" 48.03+0.08* 14.24+0.12*  8.6740.14° 0.94+0.01¢ 1.3440.00* 15.05+0.11"
TR AR 2 5 3 (P<C0.05),

10.83 %% - & 5L R % 4k e i 4y 14.09 mg/g. MET&AF T A RS> BERBRIZXEESANXKER

(i) 3R 2 Ak 38 ol AR S vp 2 o L HELAR U L el R FEHF

BEHER, HP, 21 CXUHTEARSERS N  Table 5 Correlation degree, relative correlation degree

14.29%  WimEE & R E N 1A%, SRR S RR &SN
51.02 mg/g. ASIRIELEE Z A4 T 1 2R Mg e Ot 2 s i vl 2
SN W e R e R R A R E R R . B
W, 27 C AR mm ke 2 S bl R R E o 1,44 %,
Mesfin %007 48 H 78 185 32 72 o L i A 0 b 6 AR
Bl 0 TR B A4 5w L F 1 R e ok e A Ak 2 R R
B i R R Y A8 Ak i T3 0 — A E 25 i
F LR E Y RS 3 .

L5 IR AN [ B £ o T R 0 A ke e
ENEYMERE S EEEE, W &4 T.27 C&H
T A S e R A e v oAl 2 S R g I L % DR
R, T RMUT.27 CHEUETmMEAE SR E N
JO L PR D R A e e A P R R AR
2.4 IREBXBRESH

X AN [ R 8 e T2 Ak B U i e 2 L
FITE KRR M ol e el R D R A R AT UK
JEAMREIA RN T T2 MM G G5 51 WL 5% 5
L2 A X SGIRBE O 0.486~0.513, RN [E L2 b3 5
WME S AR 2SS, REAL 5,2,6,1,3,4 MMk S A
X e Z B4 Wk 0.513,0.512,0.511,0.511,0.510,
0.505,HE/FH 1.2,3,4,5,6,14 RS R HEA T 6.

25 BRFERIZWMHESFELZEYRNE N

2 MR R R €0 56 186 B 43 BT A9 B0 0 HE Y 45 B kB
6 B AT A M I 43 BT L 38 3 5 NISTO8 §i% & e Xt
BR A5 Ab BIZH v 4t M 5 30 4 P 4 . X G AT
EMEE R M EIE 6. 30 Bl & M XU W R P A A
4 Fh 2 3 R W2 2 B ke ke 10 Bl RS2 3 R ERE
TRRFIERZE 1R, ST T e e A F RS
FEA R RN LS. A TR G R B L R
PEWIBRA v- T TS 07 B B A A B e OBERE L 5- S

and quality ranking of coffee beans under

different removal mucilage processing

i — - — =¢34z
527 s X ORI
1 0.903 0.866 0.511 4
0.903 0.860 0.512 2
3 0.901 0.865 0.510 5
4 0.895 0.879 0.505 6
5 0.911 0.863 0.513 1
6 0.902 0.864 0.511 3
7 0.868 0.906 0.489 13
8 0.878 0.892 0.496 11
9 0.896 0.876 0.505 7
10 0.889 0.881 0.502 9
11 0.895 0.880 0.504 8
12 0.870 0.900 0.491 12
13 0.863 0.913 0.486 14
14 0.884 0.887 0.499 10

BEE 1-FA JE 008 A 8- T B ™ 2, i 50 vh A6 U £
R - A Wang 250000 Oy 2 06 HE A vl & XUk A
BRI Z — S/ A S B ER. AR L2
T o AR T A K E W 40 O 1.85,0.94,
1.41,0.62,0.68,1.29 pg/g. H A 4% G5 K P + W 1 4k FRAE
A R B R R O 1.85 pg/g. WM 1R Y G
IINE R 15% 3 E 2.5 % B, %54k & 9 7 & 2 k5L 3
T E R Y BRI LoYo RS ke ke s L
BER BB A YW & EY w9k 37.98,69.77,
19.44,138.32,82.56 pg/g. M fE 5 M M e 78 28 56, B R
Tt Ay 1.0 %6 Bt 3 1S 8 3R 0 K L & e I 1) L 2R P
SRR AR W) A HE R AR I T R P R e
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Table 6 Volatile components and contents of green beans under different removal mucilage processing
i/ (pge g H
W CAS P B8 1 ]

FEan 1l FER 2 FEM 3 FEG 4 FEM S FEM 6
K5 23726-93-4 32.213 1.85 0.94 1.41 0.62 0.68 1.29
BAi 1T 87-44-5 34.243 1.83 0.26 0.28 0.10 0.24 0.21
PN SRl 37839-63-7 37.958 0.55 0.25 0.45 0.10 0.22 0.19
2,6- AT HE X H 128-37-0 40.034 7.85 1.95 2.67 1.83 2.09 1.97
2, 4- T R B 96-76-4 40,519 40.57 8.71 39.13 9.50 10.51 11.74
EtAE 544-76-3 45.549 1.03 0.77 2.10 0.98 0.51 0.15
1+ U 1120-36-1 49.367 1.15 0.47 1.33 0.69 0.55 0.83
IE+Ed 629-78-7 51.028 1.66 0.78 2.88 1.07 0.76 1.27
T S 124-25-4 51.559 7.90 6.50 17.11 4.48 4.72 6.53
34 5-TURUT H-A-FR AL IR P s 1620-98-0 53.589 1.00 0.22 1.15 0.26 0.32 0.35
B g 1795-18-2 53.774 0.97 0.29 1.57 0.51 0.25 0.42
E+ Tk 629-62-9 54.743 0.90 0.32 1.58 0.54 0.33 0.57
o0 AN 593-45-3 56.243 4.80 1.63 6.38 2.58 1.58 2.35
E+ =k 629-50-5 56.727 2.39 0.94 3.04 1.04 0.66 1.20
JE L 6876-13-7 58.112 13.02 1.23 30.63 1.62 3.87 11.24
LI 502-69-2 58.296 19.85 5.52 25.63 7.16 8.73 9.34
AR W R T g 84-74-2 59.000 20.28 4.07 12.90 4.19 2.14 8.25
)+ \BR-9,17- — Js s 56554-35-9 60.177 0.78 0.30 1.19 0.27 0.37 0.50
15 b 295-48-7 60.811 3.32 1.25 6.30 1.59 1.41 2.25
E+Juk 629-92-5 61.215 5.88 1.82 9.12 2.23 2.23 3.39
To9- BT B A R [4.5]98-6.9- 7
. 82304-66-3 61.330 5.53 0.83 5.30 1.10 1.13 1.32
A-(3-BRHEETH)-3,5,5- = FHEIF O -2-4%-
- 36151-02-7 61.711 2.16 0.41 5.63 0.44 0.55 2.00
1, 2- 3%+ i 7390-81-0 61.873 1.99 1.03 6.19 1.87 1.73 2.06
K 1R Y i 112-39-0 62.346 5.16 11.33 96.83 23.40 30.63 32.82
KRR R 2 15 628-97-7 65.714 42.43  101.67  818.87 215.76  257.88  290.85
F R 1957-10-3 66.302 10.25 11.22 82.56 5.27 7.62 15.61
I i R Y i 112-63-0 69.971 3.25 8.01 54.18 11.67 17.02 17.76
R AT 544-35-4 73.063 30.41 85.41 513.66  115.15 155.25  174.92
R 2 g 111-62-6 73.340 10.12 14.61  100.22 23.15 32.26 34.05
T fg R 2 15 111-61-5 74.816 6.12 9.51 84.65 19.94 30.10 31.78

PR ARG K R I T b G e v R A R
B TR AR . Gilberto ST S, Winwlk AL 6P Y
P SNk S 26 e I 28 B T & AE LI JiE R 0 43 1 B
PR o DRI ab i e A Y 4 e i ) R 0 AT AR A S ) Ak R
e W A 5 — A T A AR A A A IR
BN 25 2R 19— Bl i 2 — P R

3 i

SR 58 T T4 Jo0 ek Xk W R A L R B OO R L % D TR
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