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Abstract: Objective: The primary objective of this study is to
investigate the chemical composition, volatile components, and
biological activity of pickled bamboo shoots in the Guangxi and
Guangdong regions, as well as the regional characteristics and
flavor formation mechanisms of these pickled bamboo shoots.
Methods: Physical and chemical experiments were used to analyze
the major components in fermented bamboo shoots and their
extracts. The volatile flavor components in fermented bamboo
shoots were identified and analyzed using headspace solid-phase
microextraction gas chromatography-mass spectrometry ( HS-
SPME-GC-MS). The antioxidant activity of fermented bamboo
shoot extracts was evaluated using in vitro antioxidant activity
methods ( ABTS free radical scavenging method, DPPH free
radical scavenging method, and FRAP method). Results: There
were no significant differences in moisture, pH, total soluble
sugars, fats, amino acid nitrogen, and nitrite content between
the pickled bamboo shoots from Guangxi Liuzhou Tianyi
Agricultural Technology Co Ltd (hereinafter referred to as
GXLZTY) and those from the Shaoguan Nanxiong Agricultural
Trade Market in Northern Guangdong C(hereinafter referred to as
GDYBNX). However, there were significant differences between

the two in terms of chloride, total acids, proteins, dietary fibers,

total flavonoids, total polyphenols, and mineral element content.

Analysis of volatile components indicated that the main
constituents in GXLZTY fermented bamboo shoots were
P-cresol, hexanoic acid, octanoic acid, 2-ethylhexanol, and

sulfur dioxide, while the primary components in fermented
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bamboo shoots from GDYBNX were p-cresol, acetic acid, and

serinol. Antioxidant activity test results showed that the

GXLZTY sour bamboo shoot extracts were superior in terms of
clearing ABTS free radicals, DPPH free radicals, and FRAP
activity compared to the extracts from GDYBNX. Conclusion:
GXLZTY fermented bamboo shoots have higher nutritional value
and antioxidant activity. These research results provide a
theoretical basis for the fermentation process and industrial
production of fermented bamboo shoots.

volatile components;
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antioxidant activity
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Table 1 Contents of the main components in fermented bamboo shoots (wet basis)

LoREER A LR DA GXLZTY Bi%  GDYBNX BR% | st LR DA GXLZTY #%  GDYBNX R%#
Ko g/100 g 94.60=+0.420 95.00+0.380 Cu mg/kg 7.8040.050" 2.1040.030%
iy mg/kg 69.00=0.000% NDb Zn mg/kg 26.20-0.080" 16.9540.080*
pH 2.8140.020 3.0040.020 Ni mg/kg 2.1840.030" 0.8040.002%
JuN A g/kg 42.35+0.120° 47.6540.180" Mn mg/kg 82.320.090" 7.0740.040°
CIRE2 e ¥sE g/100 g 0.05+0.002 0.0340.001 Sn mg/kg 1.660.010 1.46+0.010
g s g/100 g 0.1140.010 0.0940.005 Cr mg/kg 0.52+0.030" 4.6340.020"
AR g/100 g 1.9140.010% 2.3240.030" Al mg/kg 680.76 +1.910" 58.8240.890°
AREMEBA g/100 g 0.0940.003 0.1240.010 Ba mg/kg 12.2640.510" 1.2140.010%
fi B &7 4 g/100 g 3.0040.030° 3.8040.040° Ti mg/kg 13.5140.050" 3.4940.070*
RIROETIZEN mg/kg 0.70+0.001 0.82+0.001 TI mg/kg 187.0040.150" 26.55+0.110°
LB mg RE/g 0.2540.002% 0.1140.001° Sr mg/kg 9.5640.610" 0.4340.001*
M2 mg GAE/g 0.4520.003% 0.3340.002" Rb mg/kg 161.43+0.150" 10.860.720%
SO, mg/kg 3.3440.020" NDb w mg/kg NDb 2.5140.210°
Na mg/kg 77.7640.510" 55.18+0.380° Li mg/kg 0.7240.010" ND*

Ca mg/kg 769.64+1.990" 57.1340.470% Mo mg/kg 0.5240.010" ND*
K mg/kg 19.9540.130" 1.7440.010° Sc mg/kg 5 821.2041.110" ND#
Mg mg/kg 1 266.84+2.470%  176.1840.910° Si mg/kg 9 500.62+2.550" ND®
P mg/kg 15 011.5345.970" ND* B mg/kg 9.4540.320" ND*

mg/kg 102.4940.710" ND* Zr mg/kg 9 252.0041.220" ND*
Fe mg/kg 60.8140.680" 37.48+0.2107

T ND RoR R AT NG F AR #8257 2% (P<C0.05),

AR AR R R RER. MELY  BR.EH
N e NN N = A YN SRR/ NIV g
GERARENLER . RER . EAMRUEEAME UL ITE
Cr.W S, GXLZTY 8 5 i S Ak 4 8 B0 L S 2 B LA %
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Al.Ba,Ti,TI.Sr.Rb.Li,Mo.,Sc.Si.B.Zr & &S
T GDYBNX FR %5 (P <C0.05) ., HEIRiE" , 847 % & & E
BT 3.28 g/100 g, @k K L& W 4.47 g/100 g, £F 4 R
0.90 g/100 g, BE Wi 0.13 g/100 g, %5 22.0 mg/100 g, #
56.0 mg/100 g, % 0.1 mg/100 g, M 1 HRREME A
TS Ak B e AT e T SCHR (15 JMRGE 1Y . R 2 — AR AR
SRR P B ST TR JHG A e B T 4 g R O Y B 4R Ak
VERE S0 L B, [ R R BE 2~8 d By AT Y B B
y 3.668 mg/100 g, B Ak B A Y P BR R S Y . R [RD b
XA [ i b A R 5% 3 B A A% I A 25 5 AT RE A7 B AT AR
B 3R A B b AR R R B Ty AR R
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TR ZES W A RSS2SR
MR, AGXLZTY R # 1 & & B 3 & T GDYBNX®
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Table 2 The content of main components in fermented
bamboo extract (dry basis)

6 0 46 A PR GXLZTY k% GDYBNX iz %
A T R g/100 g 1.5040.02 1.6540.01
Jig Wi g/100 g 2.13+0.01 2.3540.02
HE R g/100 g 3.5140.027 2.2540.04"
ISR g2/100 g 0.2340.01¢ 0.18+0.01"
B mg RE/g 3.7540.05 1.9840.04
SEAL) mg GAE/g 6.75+0.03° 4,91+0.05"

T W =47 /NG TR R R R 22 57 8 3% (P <C0.05) .

F(P<<0.05), 53K 1 g . GDYBNX iR 7 #2& it
W EARAMEERASAN & & EES T GXLZTY R
PRI (P<0.05) X PGS AT RE R . @ EEEW
FRFIVE2E S o BRAT SR RN B AT S 00 A T BE LA AN IR Y
SR BOAE 32 B B2 op 5 O [ b 2% W AR L4 0 g
J1. WRAY S BE ST RETE 5 5 R BRI IR, © &
FIR B4 M 22 5 . BRAT RN B AT S Y AR 1 AT BEAE S M
LS X T AR T BUE 7R B8 UM 43 0T o B R i AT
KR, BN, 320 26 (5 AT AR LA TR A5 A T
VLAE 3 5k 8 vl A 8 s e, PR b 7 9 B v 1 ARG
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1R 0.08% . GDYBNX R4 iIb g th 3 A R E M K
PR o A4 X S FE B AR X & O 99.5 %6, B R AR X
B 0.35 %0, 2 BRI XS & Bl 0.18%,

GDYBNX 2 5 H X B 32 2% 1y 1) 4 5 7 o2 5 o5 » ik 3
99.5%, Al fig & H B A & Bl /S R W, W B, & A
0.35 % MBS R i L LA — 2 Rk . MR 2 F . GXLZTY
i 5 vkl FH B 2 1 R X 5 R 95.19 26, T R AN R 43
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Figure 1 Total ion chromatogram of volatile components

from GXLZTY fermented bamboo shoots
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Wy 4R PRI /min - AHXS & /% EM
28 5 - 5.807 0.18 £ FH AR
i P2 6.840 0.35 AR
Xof FY R By 23.274 99.50 £ 1 7

Figure 2 Total ion chromatogram of volatile components
from GDYBNX fermented bamboo shoots
®3 GXLZTY BEFEELZERS
Table 3 Major volatile components of Liuzhou
fermented bamboo shoots

H I3 2% P B ] /min AIXF &R/ % fEM

A 3.910 0.08 iy Ji5 51
o ik 19.190 1.14 B
2-ZH O 20.904 0.14 B
X P T 23.274 95.19 B
F R 27.693 0.47 BHE R

A 114 %R 0.47 % , A RE 2 HHL A ARy KUK A9 R, X
O OR Ty 2 — D 2 PR BLAK & 1, 6 1R 55 1 XU
A E AR, A BRI 0 AR L — 0 R
P B8 S R 56 7 o plRR 1 A A, 1 L EL A B R A
J1. i ELRE PR Wy B — E A B I b B A
A BRSO TR T R AR ) [, e R 3
JE 00 B LB AR, FUA 55 pe/ ke X R & KR A pe s
o, 5 I T 0 AR 0T A gT A5 R — B0, b XUk 9 5
B IR . CL IR L 2F R 55 55 6 WY R W 3 ) 4R FH L OB i 2 54
TR &

GDYBNX B2 & A 0.18 %% iy 22 4 e, fili H: 01 Jk 4%
KM, T GXLZTY MATEAH 0.14% 1 2-Z KO BE,
HHEA —EE%, GXLZTY AT &4 0.08% M —
AR HoE — s R LA B Ak R B S AR L R A
RSB43 BT . 1 GDYBNX 2 & oK # il — AL ik,
BRIE R Ve A 10 25 5 % R 5 I B SR R R R KL {H
AT 45 S M 3 v e 23 B T B 3 X R O Y Ay e
BE L, o BB OR I 1 AL R 19 GDYBNX MR %4 1) fig
B UORATR A Y T B A R Bk T A ORISR R Y
GXLZTY MW 55 7] fi 538 A 5 0 A KU (1 35 2 3
2.3 ARAMREBHENTAEALFELE

H Pl 3 Ca) AT, B TR 5 B8 L) 3 o WAk B2 1 0,
P PRI X ABTS [ FH 5 9 W [ 176 1 8 0 4 . 78 32 1K
Y & M <300 pe/pl B, GXLZTY E& 5 2 B Xt
ABTS H HIEMIEBRIGETE R 75%, 8% & T GDYBNX B
FHRECY (P <<0.05), 2 HUWY it W ¥ S 300 ~
600 pg/pL B, PR EEECY A TS M D0 B ARk, 4 b
GXLZTY MR A3 B T A i ZE R BRBE 1 &

FH & 3Ch) AT, Bifi 5 AR 55 B8 ) Jo & ik B 0 385 m , R
FR I X DPPH [ H 2k 097 B B8 0 2 W 1 0, Y $ I
Y E AR BE R 400 pg/mL I, T b 42 B 4 R R AR B oK
BITEBRAE J1. 7EM W E T GXLZTY MR B % T
37% % DPPH [ fh 25, i GDYBNX R 4R B G % T
32% Ky DPPH H th 4, fFR R Y GXLZTY /R H i I my
T Pk T GDYBNX Fg 2542 B (P <<0.05) .

1 3 Cod A0, 7 4R B4 A B A TG B
J e BE Y 1 B0 W . FE 400 pe/pl FBROE W E R .
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