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Abstract: Black sugarcane is a plant that contains a variety of bioactive compounds. This study aimed to
evaluate the total phenolic and anthocyanin contents and the antioxidant activity in the juice and juicing
residue of two black sugarcane genotypes and to examine the relationship among these substances.
The experiment analyzed juice extracted from peeled and unpeeled stalks, rind, pith, and bagasse of
‘Black Khmer’ and ‘Ratchaburi’ genotypes, comparing extractions with water and 70% ethanol. The
juice extracted with ethanol from the unpeeled stalks of the ‘Black Khmer’ showed the highest content
of bioactive substances, including phenolics (328.48 ugGAE/mL), anthocyanins (15.30 pyg/mL) and
antioxidant activity (256.09 ugTE/mL). The ethanolic extract from rind and bagasse of ‘Black Khmer’
contained higher amounts of phenolics, anthocyanins, and antioxidant activity than those of ‘Ratchaburi’
genotype. However, the pith of both genotypes exhibited similar levels of these substances, with very low
anthocyanin content. The ethanolic extract from the rind of ‘Black Khmer’ contained the highest levels
of bioactive compounds with phenolics (6,937.50 ugGAE/gDW), anthocyanins (1,410.50 ug/gDW) and
antioxidant activity (3,860.04 ugTE/gDW). There was a strong positive correlation between phenolics,
anthocyanins, and antioxidant activity in black sugarcane juice, rind, and bagasse (r = 0.64** to 0.97**).

These findings can be used as information for further utilization of black sugarcane.

Keywords: Bagasse, Black sugarcane, Medicinal sugarcane, Sugarcane juice, Sugarcane rind
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Figure 1 Comparison of total soluble solid (TSS) of black sugarcane juice from Ratchaburi and Black khmer genotypes
using peeled and unpeeled canes. Error bars represent + standard error of mean and different lowercase letters denote
significant (p < 0.05) differences between black sugarcane genotypes
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Table 1 Phenolic, anthocyanin content and antioxidant activity of peeled and unpeeled sugarcane juices compared
between water and ethanol extractions of two black sugarcane genotypes.

Phenolic Anthocyanin Antioxidant activity
(WLgGAE/mL) (ug/mL) (ugTE/mL)
Stalk preparations (SP)
Peeled 239.02 b 0.23b 164.51b
Unpeeled 292.25a 11.3a 199.7 a
F-test - *x x
Extractions (Ext)
Water 252.05b 516 b 15517 b
Ethanol 279.22 a 6.38 a 209.04 a
F-test - ok *x
Genotypes (G)
Ratchaburi 269.82 417b 181.55
Black khmer 261.46 7.36 a 182.66
F-test ns * ns
SP x Ext ns * *
G x SP ok *x *x
G x Ext ns > *
G x SP x Ext ns * *
V. (%) 9.83 11.79 5.49
Mean 265.64 5.77 182.1

Mean in the same column with the same letters are not significantly different by least significant difference (LSD).
ns, not significant at P<0.05; *, significant for P<0.05; **, significant for P<0.01.
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Figure 2 Comparison of phenolic content of peeled (A) and unpeeled (B), anthocyanin content of peeled (C) and unpeeled
(D), and antioxidant activity of peeled (E) and unpeeled (F) sugarcane juices between extracted with water and ethanol
from Ratchaburi and Black khmer genotypes. Error bars represent + standard error of mean and different lowercase
letters denote significant (p < 0.05) differences between black sugarcane genotypes
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Table 2 Phenolic, anthocyanin content and antioxidant activity in different cane samples, extractions, cane parts, and

genotypes of black sugarcane.

Phenolic Anthocyanin Antioxidant activity
(LgGAE/mL) (ug/mL) (WgTE/mL)

Cane samples (CS)

Fresh samples 1,27490 b 55.96 b 1,158.20 b
Dry samples 2,733.10 a 247.33 a 1,788.80 a
F-test o . .

Extractions (Ext)

Water 1,630.90 b 83.05b 1,352.70 b
Ethanol 2,377.10 a 220.24 a 1,594.30 a
F-test o . .

Cane parts (CP)

Flesh 937.30 ¢ 3.90c 787.50 ¢
Stalk bark 3,632.50 a 405.87 a 2,556.00 a
Bagasse 1,542.30 b 45.15b 1,077.00 b

F-test x o o

Genotypes (G)

Ratchaburi 1,830.30 b 85.49 b 1,427.00 b
Black khmer 2177.70 a 217.79 a 1,520.00 a
F-test o wx wx

CS x Ext x . .

CS x CP o . .

G x CS ok wx .

Ext x CP * * *

G x Ext * * ns

G x CP o . wx

CS x Ext x CP * * *

G x CS x Ext * * *

GxCSxCP * * *

G x Extx CP * * *

G x CSx Extx CP ns * ns

C.V. 11.12 37.6 9.8

Mean 2,004.00 151.64 1,473.50

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD). ns,
not significant at P<0.05; *, significant for P<0.05; **, significant for P<0.01.
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Figure 3 Comparison of phenolic content extracted with water (A) and ethanol (B), anthocyanin content extracted with
water (C) and ethanol (D), and antioxidant activity extracted with water (E) and ethanol (F) in dry samples between pith,
rind and bagasse of Ratchaburi and Black Khmer genotypes. Error bars represent + standard error of mean and different
lowercase letters denote significant (p < 0.05) differences between black sugarcane genotypes
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Table 3 Correlation coefficients (r) between phenolic, anthocyanin content and antioxidant activity in different cane parts

of black sugarcane.

(n=24)

Phenolic & Antioxidant

Anthocyanin &

Cane parts activity Antioxidant activity Phenolic & Anthocyanin
Sugarcane juices 0.73 ** 0.64 ** 0.72 **
Pith 0.82 ** 0.29 0.28
Rind 0.97 ** 0.92 ** 0.90 **
Bagasse 0.90 ** 0.73 ** 0.85**

** Significant at the 0.01 probability levels.
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