
Supplemental Tables

Supplemental Table 1. Proximate compositions of CC in different regions.
No. Region Moisture Fat Proteins Carbohydrates Ash Energy References

1 Bulgaria 89.59 ± 0.06a 3.48 ± 0.10b 22.95 ± 0.27b 65.73 ± 0.29b 7.84 ± 0.10b 390.90 ± 0.67c 21 

2 Romania 2.17 ± 0.02b 2.17 ± 0.04b 21.03 ± 0.04b 65.06 ± 0.11b 9.57 ± 0.08b 363.90 ± 0.66c 36 

3 Croatia 85.76 ± 0.79a 1.90 ± 0.61b 30.91 ± 0.28b 52.50 ± 0.24b 8.80 ± 0.05b 355.55 ± 0.07c 43 

4 / / 4.49 ± 0.06b 69.14 ± 3.26b 14.25 ± 3.96b 12.12 ± 0.26b 375.76 ± 5.40c 42 

5 Portugal 92.38 ± 0.31a 0.22 ± 0.04 a 4.09 ± 0.09a 2.44 ± 0.33a 0.88 ± 0.05a 28.18 ± 1.39 d 45 

6 Greece 82.57 ± 0.69a 2.88 ± 0.02b 21.57 ± 0.21b 66.07 ± 0.23b 9.44 ± 0.01b / 195 

7 Tunisia 88.82 ± 0.29a 2.82 ± 0.00b 12.37 ± 0.01b 72.24 ± 0.03b 12.57 ± 0.02b 368.55 ± 0.07c 39 

8 China / 5.41 ± 0.01b 23.24 ± 0.17b 52.61 ± 0.27b 12.71 ± 0.01b 376.21 ± 0.21c 23 

9 China 90.36 ± 0.82a 2.12 ±0.14b 21.82 ± 0.21b 37.72 ± 0.28b 3.54 ± 0.34b / 41 

ag/100 g fw; bg/100 g dw; ckcal/100 g dw; dkcal/100 g fw.
“/”: Data are absent from the literature.
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Supplemental Table 2. Amino acids content of CC in different regions.
No. Region Aspa,c Sera,e Glua,c Glya,e Alaa,e Tyra,d Hisa,d Arga,d Proa,f Asna,f Glna,f Cysa,f

1 China 1.09 0.65 1.65 0.53 0.68 0.33 0.62 1.01 0.52 / / 0.14

2 Croatia 0.06 ± 0.17 0.18 ± 0.08 29.99 ± 0.13 0.13 ± 0.07 4.98 ± 0.25 n.d. 3.15 ± 0.19 0.44 ± 0.14 / / / 1.99 ± 0.16

3 China 17.59 9.42 29.46 7.34 8.49 5.00 6.14 10.01 16.54 / / 1.92

4 Tunisia 2.30 ± 0.31 2.78 ± 0.12 2.00 ± 0.11 / 1.81 ± 0.45 0.78 ± 0.19 / / / / / 1.39 ± 0.26

5 Tanzanian n.d. n.d. 26.80 1.16 33.20 n.d. / n.d. / n.d. n.d. /

6 Portugal n.d. 253.80 ± 1.00 888.20 ± 4.50 404.30 ± 1.50 1356.00 ± 8.70 301.30 341.00 ± 0.20 95.20 253.80 ± 0.10 222.00 ± 0.20 1863.60 ± 21.30 190.30 ± 1.20

7 Finland 1.29 ± 0.08 0.53 ± 0.03 3.78 ± 0.24 0.21 ± 0.02 0.65 ± 0.02 0.43 ± 0.03 1.13 ± 0.08 4.47 ± 0.46 n.d. 0.29 ± 0.02 4.74 ± 0.39 n.d.

8 Finland 9.70 ± 0.50 4.30 ± 0.30 31.00 ± 3.10 1.50 ± 0.10 11.30 ± 0.90 4.80 ± 0.10 9.60 ± 0.30 40.00 ± 5.30 n.d. 1.70 ± 0.40 26.20 ± 1.70 n.d.

Metb,d Thrb,e Ileb,d Leub,d Pheb,d Lysb,f Valb,d Trpb,d Total AA units References

0.11 0.62 0.55 0.89 0.50 0.70 0.59 n.d. 11.19 (mg/g dw) 41 

0.41 ± 0.03 8.98 ± 0.16 n.d. 0.21 ± 0.04 0.06 ± 0.08 5.74 ± 0.27 1.34 ± 0.36 0.02 ± 0.19 57.68 ± 0.11 (mg/g dw) 43 

4.04 9.36 6.79 12.91 10.30 9.51 8.86 1.60 175.28 (mg/g dw) 23 

1.00 ± 0.19 1.08 ± 0.29 0.96 ± 0.11 3.02 ± 0.15 2.98 ± 0.45 1.93 ± 0.17 n.d. / 22.03 ± 0.40 (mg/g dw) 39 

9.19 7.99 / n.d. n.d. n.d. 6.11 10.50 / (% dw) 196 

/ 182.40 ± 0.50 95.20 142.70 ± 0.10 95.20 ± 0.40 364.80 ± 0.30 n.d. 150.70 ± 0.10 / (mg/kg dw) 197 

0.14 ± 0.00 0.47 ± 0.02 0.23 ± 0.01 0.46 ± 0.02 0.25 ± 0.01 1.00 ± 0.10 0.31 ± 0.02 0.32 ± 0.04 / (mg/g dw) 95 

n.d. 3.20 ± 0.10 1.40 ± 0.10 5.90 ± 0.30 2.40 ± 0.20 7.40 ± 0.90 13.70 ± 0.50 n.d. 174.00 (mg/100 g fw) 94 

aNon-essential amino acids; bEssential amino acids; cMSG-like amino acids; dBitter amino acids; eSweet amino acids; fTasteless or no reported taste property amino acids. 

“n.d.”: Not detected. “/”: Data are absent from the literature.



Supplemental Table 3. Free sugar content of CC in different regions (g/100 g dw).

No. Region

D-
Galacturoni

c 
acida

Fucosea Arabinosa Glucosea Mannitola Mannosea Xylosea Fructosea Maltoseb Trehaloseb Total Units References

1 Tunisia / / / 0.770 ± 
0.009

2.570 ± 
0.001 / / / / 12.010 ± 

0.091
15.350 ± 

0.073 (g/100 g dw) 39 

2 Croatia / / / 7.980 ± 
0.130

8.560 ± 
0.020

28.560 ± 
0.020 / / / 6.680 ± 

0.090
48.780 ± 

0.120 (g/100 g dw) 43 

3 / / / / / 8.330 ± 
0.090 / / / n.d. 6.120 ± 

0.100
14.450 ± 

0.190 (g/100 g dw) 42 

4 China 0.003 0.010 0.001 0.222 n.d. 0.040 0.004 0.00 0.003 0.043 / (g/100 g dw) 23 

5 Portugal / / / / 1.060 ± 0.02
0 / / / n.d. 0.850 ± 0.01

0
1.910 ± 0.03

0 (g/100 g fw) 45 

aMonosaccharide; bDisaccharide. 

“n.d.”: Not detected. 

“/”: Data are absent from the literature.



Supplemental Table 4. Fatty acids content of CC in different regions.
N
o.

Regio
n

C4:
0 C6:0 C8:0 C10:0 C11:0 C12:0 C13:0 C14:0 C15:0 C16:0 C17:0 C18:0 C20:0 C21:0 C22:0 C23:0 C24:0 C14:1 C15

:1 C16:1 C17:1 C18:1 C18:1n9

1 China / / n.d. / / 0.11 / 1.21 2.64 2.90 0.31 6.56 1.70 0.30 1.85 0.93 2.52 / / 1.71 / 9.61 /

2 India 6.6
0 8.00 0.10 18.30 n.d. 6.00 n.d. / n.d. / n.d. 8.30 / n.d. / n.d. 35.40

3 / / 0.67 ± 
0.05

0.04 ± 
0.00

0.01 ± 
0.00 / 0.03 ± 

0.00 / 0.13 ± 
0.00

0.31 ± 
0.02 13.08 ± 0.14 0.19 ± 

0.01 6.49 ± 0.11 0.31 ± 
0.02

0.23 ± 
0.02

0.38 ± 
0.03

0.11 ± 
0.01

0.88 ± 
0.06 / / 0.49 ± 

0.03 / / 10.78 ± 
0.34

4 Bulga
ria / / / n.d. / 0.10 ± 

0.03
0.10 ± 
0.02 n.d. 0.50 ± 

0.10 27.30 ± 0.30 0.40 ± 
0.10

10.50 ± 
0.50

0.40 ± 
0.10 / 0.20 ± 

0.05 / / / / 1.20 ± 
0.20 n.d. 31.70 ± 0.60 /

5 Portu
gal / 0.06 ± 0.

01
0.10 ± 0.

00
0.05 ± 0.

00 / 0.02 ± 0.
00 / 0.09 ± 0.

00
0.14 ± 0.

00 7.19 ± 0.14 0.09 ± 0.
00 3.34 ± 0.01 0.18 ± 0.

00
0.12 ± 0.

01
0.23 ± 0.

01
0.06 ± 0.

00
0.51 ± 0.

02 / / 0.20 ± 0.
00 / / 8.13 ± 0.

01

6 Turke
y / / / / / / / 0.67 1.74 14.86 n.d. 11.86 / / n.d. / n.d. / / 2.54 / 28.62 /

7 Portu
gal / n.d. n.d. n.d. n.d. 0.06 ± 

0.00 n.d. 2.32 ± 
0.25

0.52 ± 
0.05 15.66 ± 0.12 0.50 ± 

0.00
7. 02 ± 

0.13 n.d. n.d. 0.32 ± 
0.02

0.06 ± 
0.00

0.50 ± 
0.00 n.d. / 0.32 ± 

0.02 n.d. 148.17 ± 
2.32 /

8 Turke
y

0.2
0 0.06 0.15 0.49 0.04 0.09 0.03 0.46 0.41 17.05 0.15 5.56 0.29 0.03 0.25 n.d. 0.81 0.03 0.38 0.57 0.08 21.12 /

9 China / 0.39 ± 
0.10

1.03 ± 
0.12

0.15 ± 
0.05

2.11 ± 
0.13

1.19 ± 
0.16

0.52 ± 
0.27

9.23 ± 
2.11

17.47 ± 
2.36

1,445.90 ± 
82.38

23.24 ± 
3.25

661.19 ± 
53.12

34.06 ± 
2.88

2.35 ± 
0.07

26.78 ± 
1.86

4.34 ± 
0.51

76.71 ± 
7.42

0.23 ± 
0.05 / 37.27 ± 

6.13
6.99 ± 
0.66

2,432.80 ± 
46.44 /

10 Polan
d / / / / / 0.12 ± 

0.08 / 0.16 ± 
0.03

0.17 ± 
0.03 12.49 ± 1.53 0.12 ± 

0.02 3.56 ± 0.19 0.70 ± 
0.27 / 0.42 ± 

0.46 / / / / 0.39 ± 
0.06 n.d. / 6.76 ± 

0.60

C18:1n1
1 C18:2 C18:2n6 C18:3 C18:3n

3
C18:3

n6 C20:1 C20:2 C20:3n
3

C20:3n
6 C20:4 C20:4n

6 C20:5 C20:5n
3 C22:1 C22:2 C22:6 C24:1 Total SFA MUFA PUFA Units Referen

ces

/ 5.75 / / 5.73 1.24 / 2.46 / / / / / / / / / / 47.52 21.02 11.32 15.18 mg/g 
dw 23 

/ 17.30 / n.d. / / / / / / / / / / / / / n.d. / 39.00 43.70 17.30 % 198 

/ / 53.59 ± 
0.12 / 0.08 ± 

0.01 / 11.48 ± 
0.02

0.17 ± 
0.00 / / / / / / / / / 0.55 ± 

0.04 / 22.63 ± 0.24 23.29 ± 0.25 54.08 ± 
0.01 % 42 

/ 25.20 ± 0.20 / 0.60 ± 
0.10 / / / 0.20 ± 

0.05 / / 1.60 ± 
0.20 / / / / / / / / / / / % 21 

/ / 50.01 ± 
0.09 / 0.10 ± 0

.00 / 27.98 ± 
0.20

0.13 ± 0.
01 / n.d. / / / 0.09 ± 0

.00 / / / 1.23 ± 0.
04 / 12.04 ± 0.52 37.54 ± 0.14 50.42 ± 0.6

5 % 45 

/ 38.64 / / / / 1.17 / / / / / / / / n.d. / n.d. / 29.13 32.33 38.54 % 49 

/ 654.71 ± 
3.47 / / n.d. n.d. n.d. 0.09 ± 

0.00 / 0.09 ± 
0.00 / 0.09 ± 

0.01 / n.d. / / / n.d. 830.62 ± 
43.53

26.95 ± 
10.46

148.49 ± 
10.29

655.18 ± 
34.93

mg/kg 
dw 47 

/ 49.62 / 0.02 / / 0.22 0.14 n.d. 0.03 0.07 / 0.26 / 0.37 0.25 0.45 n.d. / 26.03 22.85 51.22 % 48 

/ 5,279.02 ± 
160.31 / 25.05 ± 

3.31 / / 50.27 ± 
6.38

36.05 ± 
4.36

7.75 ± 
0.27

1.10 ± 
0.18

14.45 ± 
10.12 / 4.10 ± 

0.87 / 7.20 ± 
0.71

6.58 ± 
1.31

5.69 ± 
0.19

16.60 ± 
1.36

10,237.81 ± 
403.48

2,306.65 ± 
151.30

5,379.80 ± 
183.28

2,551.36 ± 
47.98

mg/kg 
dw 199 

20.57 ± 
1.69 53.94 ± 2.30 / 0.11 ± 

0.03 / / 0.06 ± 
0.03

0.40 ± 
0.12 / / / / / / / / / / / 17.75 ± 2.11 27.79 ± 1.91 54.46 ± 

2.28 % 165

“n.d.”: Not detected.

“/”: Data are absent from the literature.



Supplemental Table 5. Mineral content of CC in different regions (mg/kg dw).
No. Regions Caa Ka Naa Pa Mga

1 Poland 211.00 ± 73.20 46,024.00 ± 4492.00 142.00 ± 19.20 / 84200.00 ± 54.20

2 China 2068.31 ± 311.04 25861.50 ± 1571.90 288.79 ± 37.32 / 1243.80 ± 233.56

3 Bulgaria 459.59 ± 17.35 31308.13 ± 1185.24 139.43 ± 5.02 2713.62 ± 168.84 626.06 ± 65.29

4 Greece / / / / 866.30 ± 11.90

5 Bosnia and Herzegovina 266.30 ± 0.05 28375.40 ± 4.35 53.10 ± 0.01 3794.00 ± 0.05 586.60 ± 0.20

6 Poland 747.00 ± 251.00 42000.00 ± 8000.00 158.00 ± 78.00 / 950.00 ± 130.00

7 Romania 1100.00 ± 3.00 / / / 710.00 ± 4.00

8 Bulgaria 459.59 ± 17.35 31308.13 ± 1185.24 139.43 ± 5.02 2713.62 ± 168.84 626.06 ± 65.29

Cub Feb Mnb Znb Nib Cob Seb Crb References

48.40 ± 4.20 58.90 ± 5.28 23.70 ± 3.25 113.00 ± 9.50 / / / / 56 

51.66 ± 0.08 351.15 ± 0.64 25.29 ± 0.93 81.95 ± 13.43 / / / / 23 

27.57 ± 4.96 82.29 ± 6.75 18.32 ± 4.24 78.83 ± 3.86 0.33 ± 0.16 1.48 ± 0.14 / / 21 

32.49 ± 0.30 118.20 ± 2.24 22.09 ± 0.54 54.29 ± 1.23 1.07 ± 0.03 0.05 ± 0.01 / 1.57 ± 0.04 183 

26.74 ± 0.01 138.99 ± 0.02 11.79 ± 0.01 57.02 ± 0.01 0.92 ± 0.01 0.30 ± 0.01 0.45 ± 0.01 0.45 ± 0.01 119 

49.10 ± 10.00 218.00 ± 112.00 35.30 ± 14.30 100.00 ± 17.00 1.01 ± 1.51 / / / 55 

64.10 ± 0.70 178.00 ± 0.00 26.80 ± 0.40 188.00 ± 1.00 3.48 ± 0.13 0.19 ± 0.01 0.17 ± 0.01 / 57 

/ / / / / / / 200 
aMacrominerals; bTrace Minerals. 

“n.d.”: Not detected. 

“/”: Data are absent from the literature.
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Supplemental Table 6. Vitamin content of CC in different regions.
Dry Weight References Fresh Weight References

Vitamin B9 (Folate) / / / 1.98-2.46 ug/100 g fw 64 

Vitamin B12 (Cobalamin) 1.09 ± 0.27-1.82 ± 0.57 mg/100 g dw 65 / / /

Vitamin C (L-Ascorbic Acid) 0.86 ± 0.01 mg/g dw 42 0.40 ± 0.02  mg/g fw 45 

Vitamin D2 (Ergocalciferol) 0.12-6.30 ug/g dw 61 10.70 ug/100 g fw 62 

α-tocopherol 0.12 ± 0.00 ug/g dw 42 13.40 ± 0.76 ng/g fw 45 

β-tocopherol 0.03 ± 0.01 ug/g dw 42 2.87 ± 0.06 ng/g fw 45 Vitamin E

γ-tocopherol 0.03 ± 0.01 ug/g dw 42 n.d. ng/g fw 45 
“n.d.”: Not detected. 
“/”: Data are absent from the literature.
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Supplemental Table 7. Flavor 5’-nucleotides content of CC in different regions.
No. Regions 5′-GMP 5′-IMP 5′-XMP Total Flavor 5’-Nucleotides Units References
1 Croatia 0.21 ± 0.07 0.03 ± 0.12 0.14 ± 0.07 0.38 mg/g dw 43 
2 Finland 0.19 ± 0.03 0.22 ± 0.01 / 0.41 mg/g dw 95 
3 China 0.29 0.19 0.96 1.44 mg/g dw 23 
4 Finland 2.50 ± 0.60 n.d. / 2.50 mg/100 g fw 94 
5 China 0.60 ± 0.07 0.88 ± 0.05 / 1.48 mg/g dw 97 

“/”: Data are absent from the literature.
5’-GMP: 5’-Guanosine monophosphate; 5’-IMP: 5’-Inosine monophosphate; 5”-XMP: 5’-Xanthosine monophosphate.
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