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Abstract: To investigate the effect of storage temperature on the quality and fungal community structure of fresh black
Gastrodia elata, fresh Gastrodia elata tubers were stored at different temperatures (1~3 C , 3~5 ‘C , and 5~7 °C ; relative
humidity: 85%~95%) for 30 days. The changes in quality, functional components, and fungal diversity were analyzed. The
results of post-harvest quality analysis revealed that, compared with the treatments at 1~3 ‘C and 5~7 ‘C , the treatment at 3~5 ‘C
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maintained a higher energy charge in the fruiting body of the sample (1~3 “C : 0.26; 3~5 °C : 0.40; 5~7 °C : 0.32); inhibited the

accumulation of malondialdehyde and proline contents (1~3 ‘C : 12.04 mmol/g and 19.56 ng/g; 3~5 C : 9.61 mmol/g and
16.44 pg/g; 5~7 C: 10.79 mmol/g and 17.79 ng/g), and slowed down the increase of rot rate (1~3 ‘C: 96.67%; 3~5 C : 8.33%;
5~7 C : 63.66%). The hardness of the samples at 3~5 ‘C (11.84 N) was insignificantly different from that of the group

at 5~7 ‘C (11.67 N), but significantly lower than that of the group at 1~3 °C (19.86 N). The analysis results of functional

components indicated that the treatment at 3~5 ‘C effectively delayed the decline of gastrodin, p-hydroxybenzaldehyde,

p-hydroxybenzyl alcohol, adenosine, and total amino acids content. The results of fungal diversity analysis showed that the

treatment at 3~5 °C inhibited more effectively the increase in relative abundance of Cladosporium, Penicillium

and Ilyonectria as well as the overall change in fungal diversity on the surface of fresh black Gastrodia elata. In conclusion,

3~5 C was the suitable storage temperature for fresh black Gastrodia elata, and this study provides a theoretical basis for

maintaining the storage quality of fresh black Gastrodia elata.
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elata tubers
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EMLLHEA T R (B 6). WIUARE S TR & &
N 81.85 nglg, Wi 30 d, R & &= B R E
3745 pglg (1~3 °C). 64.55 ng/g (3~5 C). 50.80 pg/g
(5~7 C) (El6a); FIHIEFRIKETEN
1 595.79 pg/g, AS[FIW 5 FE 4% 0 R B 5 5 K R
RIKEGED D FFET 80.42% (1~3 T, 48.54%
(3~5 °C). 78.12% (5~7 ‘C) (K 6b); 3~5 ‘CALFE
YBTIE S RIPRBZE O R IR R IR B N 7724 ngle,
BEET 1~3°C (570.69 ug/g) F15~7 C (34161 pg/g)
MHEEA (F 6c, P<0.05); Xf¥R3EIKH B & &5
A5 10.1 ug/g (1~3 C)H. 13.73 pg/g (3~5 CT)H M
10.04 ug/g (5~7 CH (B 6d), 435l % 38.60%
(1~3 “C). 16.53% (3~5 ‘C) H138.97% (5~7 C).
H L B, 3~5 °C REf% B8 4l 2 3 7 6 3 R R 4
T 2O A 2 i

2.6 TR T EE S R RS E i B A AL
B A& B 5

B 1 AT O, B 5 R R ER 255K %2 30 d, 3
AN SR T RE R SRR AR LG, i S R R
SEBEETRE (P<0.05). {HAX T HAb P 5E
FEM, 3~5 C 2% RV T i 1% R R E 2L e B
AL D B AR B K (P<<0.05). Wang
PG TERI, KRR A AR T 8 FHE R (4
AN HERR. FRER. SRR, ARER. ER
5. BEIR. R SRR . PIIEFERH 8 Fh A
WAL SN 30327 pglg, W 30d, 3 AN
Tkl T A S R R 1) 8 Bl A TR R R
MBS R TR 40.10% (1~3 T). 12.82% (3~5 C).
31.52% (5~7 ‘C)o &E b, HIH AN AR L,
3~5 C A T IR IE S R R A BB 5 LE L% L7 2 2
B A T T 4ERE 8 B AR L MR ER & & .
27 AEBECRMHEHEL RKIZLZRTE
HAE R
2.7.1 Alpha% #4547

AHEFAFIH Alpha ZFEPEFEFRH 1) ACE. Chaol

Coverage. Shannon F1 Simpson & £ %J #7 i % K Jpk
HeZE e Y V5 T F R 2 A AT VRS (3R 2D,
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Chaol 5 EBEHE VAl AN [R1R FE B 5 55 % R B 25 1) J& JiZ & 55 ; Shannon 1 Simpson $8 B0 7, AW

AR VE -, Chaol FREUM R, BMIAEM WL+ HEM Z P,

® 1 ARMEGREX e S RRREPFERERS BN (1g/g)

Table 1 Effect of storage temperatures on the free amino acid content in fresh Gastrodia elata tubers

30d
et 4 AR 0d
1~3 Ch3@4n 3~5 C4 324 5~7 C4b322a
RAR B 459.26 +0.13" 188.83 £ 0.29° 294.83 £0.19° 239.87 £ 0.28°
43 463.83 £0.28" 44332 £0.23° 462.96 £0.19 335.91 £0.03¢
RA- BRI 2005.96 £0.15" 96.37 +0.23° 1918.70 £ 0.31° 926.74  0.08°
BB 338.74 £0.18" 74.59 £ 0.35° 285.41 £0.27° 192.70 +0.10°
S i 551.81 £0.36" 90.66 + 0.54° 291.65+0.27° 292.85+0.71°
20 R BR 47.18 £0.53" 13.11£0.51° 37.03 £0.43" 18.27 £0.66°
H & B 313.76 £0.14° 53.83 £ 0.34° 272.33£0.74° 222.69 * 0.40°
IR 41.93 £ 0.46° 34.15£0.07° 67.68 £0.63" 38.90 £ 0.23°
JNRBR 6.39 £0.24° 0° 21.36 £0.26" 10.51£0.17°
e R BR 225.63 +0.29" 70.77 £ 0.74° 215.11£0.13° 118.98 £0.35°
E il 324.94 £ 0.64" 61.79 + 4.65° 293.74 £ 0.42° 156.53 £ 0.52°
B 2R 100.93 £ 1.24° 68.94 £ 1.24° 72.80 £1.37° 35.93+0.41°
* R B 51.80 £ 0.82° 7.23£0.59° 41.14+1.10° 35.23+0.82°
YRR 89.37 +1.15° 50.11 £ 1.12¢ 79.97 £ 1.34" 63.15+1.61°
R 51.38 £0.95" 37.89 £0.38" 32.99 +£2.02° 32.12+1.78°
D= 2221 +2.60° 12.42 +0.45° 20.13 £0.50" 14.10£0.28"
&R 21.08 £0.63" 12.41 £0.43¢ 10.30 £ 0.87° 13.86 £ 0.30
K AR 26.91 +0.20° 22.60 +0.23" 21.61 £0.66° 19.09 £ 0.83°
F 2R 25.39 +£0.29" 16.40 £0.67° 19.68 £0.55" 12.61 £1.39¢
BSE Vil 21.96 +0.65" 13.20 £ 0.14° 18.90 £0.75° 14.59 £0.27°
BB 76.02 £ 0.86" 27.70 £ 0.59° 53.62+£1.74° 40.28 £0.31°
F I R 75.75 £2.24° 19.85+2.14° 2227 +0.44° 21.65+0.57
WUR B 191.94+1.21° 258.08 £ 1.53" 155.79 £ 0.60° 157.65 + 1.29°
e 13.95 £ 0.36° 19.56 £ 0.48° 16.44 £0.32° 17.79 £0.10°
y- B TR 25.00 £0.09° 29.52 £0.43° 24.01 £1.39° 15.64 £0.82°
BRI 5223.92 +4.35° 172333 £2.19° 4749.48 £5.05° 3045.61 £5.10°
8 Fr AR E BILER 303.27 £ 0.74° 181.67 £1.29¢ 264.40 £ 1.63" 207.67 £5.27°

E: AP AR DB FHEEATERFRE (P<005). FTARF.
% 2 AECHRIEEHEE S XRRZEREFEAApha S TG

Table 2 Effect of storage at temperatures for 30 days on the alpha diversity changes of fungi in fresh Gastrodia elata tubers

20 3 ACE $84 Chaol 84k Coverage #84/% Shannon 4§ 4k Simpson $84%
PR 3 398.02 £ 36.46" 410.45 +40.01° 99.98 +0.000 17 3.12£0.01° 0.18 £0.01°
1~3°C 242.84 +7.92° 352.71 £ 13.45" 99.99 +0.000 03 3.46 £0.31° 0.07 £0.35°
3~5°C 352.37 £ 17.05" 238.58 +9.68" 99.95 +0.000 09°* 2.62+0.21° 0.01 £0.01°
5~7°C 361.80 £3.04° 354.38 £10.54" 99.99 +0.000 03 3.61 £0.21° 0.14 £0.01°
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SEH R
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273 BKREREANFE T
VR A IR S R, R KRR
B W R E M % 8 Cladosporium. 75 % &
Penicillium 1 + 75 5% J& Ilyonectria. % L ¥] 4f #

172
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(L FR5%)E llyonectria). Wik 30 d, 1~3 ‘CAbFHZ
vh B 7 8 )& Cladosporium %} =F & T+ & 37.66%,
1M 3~5 ‘CAl 5~7 C AL A+ 58 Cladosporium
RS 53 BEAN 0.73% H13.37% 5 L2 30 d, 3 41
JE AL BE2H 5 B R Penicillium (5 LG 53 ) N 4.14%
(1~3 ‘C). 0.44% (3~5 C) #F11.48% (5~7 C);
FHIE GBS (8], IR 58 )& Tlyonectria FX}=F JEBE &
BT EIm BT (1~3 °C & 0.35%, 3~5 C : 0.43%,
5~7 C : 0.95%)-
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Fig.8 Relative abundance of three pathogenic bacteria
at the genus level
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