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Analysis of aromatic components from brown sugar of main cultivated
chewing cane varieties in Fujian Province
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ABSTRACT: Objective To analyze the differences of aroma components of brown sugar in different chewing cane
varieties, explore the characteristic aroma substances of brown sugar in sugarcane, and provide reference for
screening brown sugar chewing cane varieties. Methods Headspace gas chromatography-mass spectrometry was
used to analyze the aroma components and differences of brown sugars from four major chewing cane varieties in

Fujian Province. Principal components analysis (PCA) was used to analyze the main characteristic volatile
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components of brown sugars from different chewing cane varieties. Results The 45 kinds of main aromatic
compounds were detected, which include alkanes, alcohols, ketones, pyrazines, aldehydes, acids, phenols, esters,
etc.. Five aromatic compounds commonly detected in all 4 brown sugars were trans-2-methylcyclopentanol,
5-methyl-2-furanmethanol, 2-methyltetrahydrofuran-3-one, 5-methylfuranaldehyde and 2-methoxy-4-vinylphenol
The volatile aroma components of brown sugar from different chewing cane varieties were classified and counted.
The results showed that pyrazines accounted for the highest proportion of brown sugar in Badila, reaching 60.08%.
The content of ketones in brown sugar from Minyin Huangpi Guozhe was the highest, accounting for 23.91%. The
content of phenols in brown sugar from Datian Xuezhe was the highest, which was 37.05%. The content of alkanes,
aldehydes and acids in brown sugar from Tongan Guozhe weas 16.31%, 15.76% and 15.01%, respectively. The PCA
results of volatile components showed that the brown sugars of the four chewing cane varieties were distributed in
four different quadrants, indicating that the aroma substances were quite different. The brown sugars of Minyin
Huangpi Guozhe mainly contributed to ketones, acids, alkanes and esters. The aroma components of Tongan Guozhe
brown sugar mainly contributed to other types, aldehydes, pyrimidines and alcohols. Phenols and hydrazines played a
major role in the aroma components of brown sugar in Datian Xuezhe, and pyrazines, alkenes and pyrroles played a
major role in the aroma components of brown sugar in Badila. Conclusion Brown sugars made from different
chewing canes share some common aroma compounds. In the meantime, they all have different kinds of characteristic
substances, such as ketones and acids in Minyin Huangpi Guozhe, phenols and hydrazines in Datian Xuezhe, other
types, aldehydes and pyrimidines in Tongan Guozhe, and pyrazines in Badila. The results of this study provide a
reference for screening brown sugar varieties with different aroma components.

KEY WORDS: chewing cane; brown sugar; aroma component; headspace gas chromatography-mass spectrometry
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CEMTASG, T SRR REHAR . RETERERE
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1.

F1 HAREBEIEERER
Table 1 Brown sugar sample information of tested
chewing cane

anfp ORISRk TEITARBUL FEVEREMESN /% HBER/%

i) 73| ¥ .
. 10.040.76  6.547+0.50 11.56+0.29° 11.82+0.34

B R
KHERE  10.0£0.62  5.959+0.39  14.45+0.33°  13.33+0.43"
FlZREE 10.0£0.43  6.057+£0.30  10.70+£0.54°  10.33+0.14¢
MY 10.040.11  6.109+0.08  15.75+0.62°  13.62+0.60°

T AT AR/ NG PRI 28 5 2.3 (P<0.05).

12 UFES5EE

Thermo Scientific TSQ 9000 = T PU A% #T < A -5
% B 4% . Thermo Scientific TriPlus 300 TS B 3 ik
FEAY . TG-5SilMS i (30 mx0.25 mm, 0.25 pm)(3E
[ 3% 2k AR B A D), GZX-9246MBE HiL #v gk KT
PRAR (R S AT B A W YT A T); IMUBS00
HLF RKOFCREJEE 0.01 g, W7 VI3 28 17 4 V3 A 2t 14 5 47 PR
NEIDS
1.3 ZWHE
1.3.1 &L

TG-5SiIMS {63545 (30 mx0.25 mm, 0.25 pm); #FHSHN
R4l He(21/%>99.999%); THEFLT: 40°CIR4F 1.0 min, LA
3°C/min JFZ 200°CHE4F 10 min, JERE IR E: 225°C, Wk
i 5.0 mL/min,
132 it

FEH IR 250°C, W T-ZE i (electron impact, EI)I
TR : 280°C; Uik # =, G 30~550 amu,
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Table 2 Volatile aroma components of brown sugar produced from different chewing cane varieties
] AEXT /%
G HERMR SIS {4 B4 B ) /min -

[i8) 5 | 5 Rz KHERE [F] e R R
1 2-FJE-3- A - 1,3 o 3.007 3.04+1.15 - 16.31+1.20 7.00+2.35
2 L1-Z B ke 16.559 0.86+0.38 - - 0.53+0.07
3 Mi-2,3-58 T 4 3.208 0.81+0.13 - - -
4 2-F G 3 -1- B 15.466 - - - 0.56+0.29
5 2 -2-F LB 4.654 1.27+0.54 1.31+0.64 1.58+0.10 0.97+0.08
6 I -2 F 6.119 - 9.98+0.23 - -
7 5-FH -2 - g P 9.701 11.47£1.60 1.67+0.30 8.68+1.10 1.63+0.39
8 1-MEmE-2-5E-2- P it 12.605 - - - 0.52+0.06
9 2-FH JL PO Sk - 3- 4.791 12.62+0.76 5.80+0.82 12.30+0.35 10.91+2.07
10 1-(6- F JE-2- M3 ) 2. il 16.834 - - ¢ 0.50+0.14
11 2,3-Z&-3,5- R Jk-6- F JE -4 - -4 - 18.115 11.32+0.85 - - 4.77+1.25
12 2-F JEn s 5.241 3.39+1.45 z - 11.69+3.99
13 2,5- " HISLnfk ik 8.078 7.53+4.22 7.814£3.77 - 29.1242.18
14 2,3- " HISLnfk g 8.259 - - - 2.30+1.11
15 2-2 F-6-F Ltk 11.599 - - 0.55+0.21 2.02+0.14
16 2-£ FE-3-FU AL 11.720 - - - 6.82+1.33
17 3,5- T HIEE-2-(3-H 3 T )b 11.770 1.10+0.44 - - -
18 2-HHk-6- £ FEntk v 12.371 2 - - 4.17+1.47
19 2,6- . BEnk 15.140 - - - 3.96+0.74
20 2-Z K5 dk-3,5- - H JEA gE 15.157 0.51+0.33 - - -
21 3-hkE 5435 7.6642.52 - 6.82+1.21 -
22 3-HU BE T T 7.873 - - - 0.63+0.42
23 5-FH Jk g g 10.016 1.53+0.08 1.38+0.09 1.67+0.06 0.80+0.16
24 R 13.591 - 5.56+0.58 7.27+1.82 1.87+0.48
25 2-FR -3 3-THIEL TR 4.120 - 0.63+0.25 - -
26 4-GA LML E -2-H iR 5.281 - 1.84+0.14 2.39+0.46 -
27 W LR BE-2- 3R 1R 6.133 9.87+4.04 - 13.63+1.23 2.95+0.56
28 4,5- 5 FE-5- AU R 8.748 0.50+0.25 - - -
29 2-IRCHE T R 11.820 - 1.85+0.05 1.38+0.48 -
30 3- LAt 3.007 - 14.71£3.05 - -
31 FH R 5713 - 1.24+0.15 1.04+0.04 -
32 i 6.579 1.28+0.05 - - -
33 4, 5-— L REmE g 8.081 - - 7.03+2.66 -
34 2,4- 7 H LR IE 8.262 0.95+0.46 - - -
35 JHEEE R 13.604 2.39+1.29 - - -
36 SRR H R BT iR 37.164 - - - 0.43+0.08
37 R H IR e 37.187 2.50+0.37 1.12+0.32 4.0142.14 -
38 3-Z R FENE % 14.433 - - - 1.64+0.63
39 2-Z TR FEN % 14.446 4.64+1.14 - - -
40 3-[(E)-GRIE o) H B 1Ry 16.546 - 1.39+0.14 - -
41 2-H i F-4- LI 25.795 2.27+1.45 35.65+3.73 11.3742.26 3.14+0.97
42 TR 3.933 - 1.49+0.48 1.24+0.19 -
43 2-Z FE-2- Rtk 5.455 - 2.58+0.36 - -
44 2-Z, PRIk IRg 7.890 0.88+0.23 - - -
45 1,3-ZHE-2-Hif L L R 18.092 - 2.130.96 2.38+0.93 -

TE: SRR AR, 2K 4 .
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Table 3 Categories of aroma component of brown sugar in different chewing cane varieties
fn pedk MR BEE MRS mEERE RS MR MR mERESE MRE MUMRSE M2k HMlSE SRR
5| R 2 1 2 2 4 2 2 1 1 2 1 1 1 22
K H R 0 0 3 1 1 2 3 2 0 1 0 2 3 18
[ 22 SR 1k 1 0 2 1 1 3 3 1 1 1 0 1 2 17
BRI 2 1 3 3 7 3 1 0 0 1 1 1 0 23
F4 TRRERMOBESHS LHENEE(%)
Table 4 Relative content of aroma categories of brown sugar in different chewing cane varieties (%)
e ] 5 | 5 pz SRR KHEHE [F] 22 2R R
PSTES 3.90+0.83° 16.31£1.20° 7.54+2.30°
(e 0.81+0.13° 0.56+0.29*
EES 12.74%1.23° 12.96+1.08" 10.26+1.20 3.1240.32°
[{ES 23.93+1.59* 5.80+0.82¢ 12.30+0.35° 16.18+2.85"
2 S 12.53+5.94° 7.81£3.77 0.55+0.21° 60.08+4.73"
R 9.19+2.53° 6.94%0.55™ 15.7642.93° 3.30+1.04°
[iv&s 10.38+3.80° 1.85+0.05° 15.01£0.77 2.95+0.56°
=S 1.28+0.05° 15.95+2.97" 1.04+0.04°
W E 0.95+0.46" 7.03+2.66"
12 4.89+1.36 1.1240.32° 4.01£2.14* 0.43+0.08°
g 4.64+1.14° 1.64+0.63
e 2.27+1.45° 37.05+3.64° 11.3742.26 3.14£0.97°
Fifth 2k 0.88+0.23c¢ 6.20+0.31a 3.62:1.10b -

T FATARNG FREROR 28 5+ .35 (P<0.05).
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R AR Y =, Hid 2,3- 2 &-3,5- R Ik-6- i
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FEIZE R BELTR R, &5 50R 7.66%F 6.82%.
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HUE 1.3 ISR GC-MS %) 4 PR EEHAT RSN
A3REN, Bdmim it Origin 2021 2K T M- SRR (B 1) A
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VLA 4 SRR FLMEE YRR B W58 R LT
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Fig.1 PCA analysis of the main aroma components of 4 fruit

cane brown sugar
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