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WE ARRAMES D ORADREZEUFELERAD TG Y0, RAAZMNFERFRT BHARERE S A E
E-RER AN AR DB (DA IANEMERA PTG (ABRC)PRAENDHEEEMFELER AR, X2
T:DZ 5 ABRCHMADHEARARBEL LR KD EGEERANSZF, £ENKFEL DZ % mE %A uncultured_bacteri-
um_o_Chloroplast .uncultured_bacterium_f_Mitochondria ## SLEA HF 1 )& M B A A B AR F R B W F A B, AB & CHH
M A F AR R AR AR E A F A LB o TAAT I AR e L U B R 6Y AR kT
JETE G Y 2R Z W3 e 3G e B R A 50%8 KA TARSE B AR, N4 A R ARk 41 AR WS R
R 16 F R F EFHELEA S (VIP>1.0,P<0.05), L+ A(13 #) B(15 #) . C(10 #)F= DZ(2 #), i iF i AR & =
A E M E AL B CL DZ M EFE D, desb XS ARNKSE G L ZAKRT R EE— XN, Fas
B By R RBEER R4 R EEAR X AT AR ILA A 30% 6 B ZE B ol S B AT X R UG 4 G AL o 0Y 2 AR R R R AR FE AR

KB B g
XEHRS 1009-7848(2022)12-0290-13

T T2 e ] P TR AL R A AR AR
B Z RN YRR P T, R 7 3R A
R I S Rl | P el gl /S 7 T
(Dendrobium officinale Kimura et Migo ) HA7 i 4§
N, & A B2 0E YIRS 2 Fh s T,
LSRRI 1k e R A Iy G RN
IF S0 24 2 ] P50 B RE D i A T A K, R R AR
oA ) B 3 R 7 il ALK S ik A ) it
BFAR N 3% 0 A0 BT . A b 3R R S BRI, 2
e 1RSI ROBEAL 7, B A AR 12 TR 2
B EIEYI B A, S BB L B th i A6 ) A Ak )
AL G 1.3 A5 2.8 4%, H A, 8 A DUORE A it
ZEAE Ry /0N it R TR R B ) I AR

Ak, maEE )T E AR (high—throughput
sequencing, HTS) 7510 fifi o )3z 1z FH 38 5 1 A A1
XF TP G PR v A Al S R TR, R
A5G B 2 HOR W98 & v 4 M XUk ) I
(volatile flavor components,VFCs), Ul Zhao SE"¢%
A2 B R A% 1 GC-TOF-MS #F 5% T 520 3 Fl/h
LA P RV FUAR P T, 25 2R 0 s SLIR AT 141
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(Lactobacillus) . 2F{8FFHJE (Bacillus) . HE )8
(Aspergillus ) BRI ¥ £ J& (Saccharomyces ) 55 h /1N
b LA, IR ) 39 F 2 22 A .
Tang ZE®F| F] Mlumina MiSeq “F- &5 F10AH 2 3% 5
TR MY (Gas Chromatography—Mass Spectrome-
ter, GC-MS), #i 4 Fh/Ivih 2R Wy e 9% FI VCFs,
KIMA HEK B (Staphylococcus) . B IC AN 1 &
(Weissella) . 75 W J& (Rhizopus) & EE W&
(Candida) S L 3 Jai | 5] Iof 2 52 i 68 B i 35 22
FHIVCEFs . H B i B AT & T A fifh /0 i i Bt /Y
WFFE 4

AW 5E AL G/ i A Ak il A B X 42
K HTS A2 [T IAS UM 3 - i
B H R (Headspace Solid Phase Microextrac-
tion—-GC-MS, HS-SPME-GC-MS) 73 #7 41 fish i il 45t
Xf /NI A PRV | AR XU ) Jo B B R
ISR, A kN i T2 A A A 7 v 4
wE%,

1 METE
1.1 #RERF

A1 RIS i JEORE A T 45 Bk B2 A M2 7 B BN
Fifr it o KR R Q303 , Bt N B TR S BT 5 A% e /0N ith
ARSI, G528 DZ; A3 ik it 4% A feh s i i
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30% ,40% 1 50%53 M 45~ A, B 1 C,

Power Soil DNA #£HUL7] &, 3 E MP Bio
IS 2% IR BERE , VA BEF Biowest 24 H] ;DNA
REW, RKEEEY TEARAR IE 519, %
YT HEAR A= W B AR A FR 2> 7] s MinElute PCR 4lifk
R &, T8 Qiagen 24 Al IEFILERE (el ), 28
Sigma 23 7l ; R OB (599.5% ,GC) , LR T
YR A A BRA A
1.2 {228

ABI Veriti ™99012PCR 1%, 2 ABI /A A ;
Gel Doc 2000 HYFEEHE BUSRAX , 55 Bio-Rad Al ;

Mumina Hiseq M ¥ 4%, 3¢ E Nlumina 2 7] ;GC-
MS TSQ8000 5 TRACE1300 - ik, £
B R MR BR A F 550/30 um/CAR/PDMS/DVB
W 6 2R A H]

1.3 Ak

131 FEMdls 5 RE S HE RS ik
IR VR SO /Nl o B R e AT TR A8 | 28
Hf,E T -80 CHARE /K48, JH T HALFEPE VFCs
FGA: A

TR

AT Q303
l

A i ZZ B R — K 0.5 h— Bk 1.0 h— [ I 3T He—HE k- = A I 1 R 5
F£—24 h A 1 IR E IR 5 24 h— 85 il 58 BRI T % B

1.3.2  HEARFEARA I /NEhoK 2 R AR T
WAL K 1 RV AL A5 DN 2 25 SCik[9].
1.3.3 45 & M XU G
1.3.3.1 GC-MS &4 #EFE HREE . 240 °C; FHR
2% :40 °C (5 min),5 °C /min [ 7F%] 150 °C (3
min), 5 /)5 LA 5 °C/min L F5] 240 °C(5 min), M
1o 46 2150(99.999% ) R R, B 1.00 mlL/
min , N FRHEFE

i EL B TR B 7 IR 250 °CL
BHLE 70 eV, BRI 2 IR 240 °C, {0335 45 5 i [l
35~550 amu,
1.3.3.2 wdERoE s rik 5k NIST Sk £k
I L O3 5 AR B8 OE R D R KT 700 1Y
G, Tk AR T B &5 A M 4H 2 1Y 5
HIRE, IHEAKXWTF .

_CoxA,
C=4 (1)

K C—FF 4% & 4 5y T s R, pe/
kg; Co—— AR I MR B pg/ml s A ——FF U #5 &
P 2H 43 B €0 % 0 T AL, mA U - min; A ,—— N AR A (1
T A, mAU - min,,

1.4 HIEHSHH
FH SPSS Statistics 26.0 %4 4t i1 43 #r 4

SIMCA14.1 F A2 i FH F 1E 38 e Fre /N — 36 11 50 15
53 &1, Origin 2018 A4 H 1 2 il A Wi s 4
REIEN W EIN-E S SN N R e
221l VFCs R | BUEY S VICs A G M A
Canoco 5 M2 704 3P S

2 HBR55W
2.1 INHEEMER

MR 1 AL, 4 BNk or & mAE 11.42%~
12.52%2 18], 22 5% A8 i 3 (P>0.05) , ¥/ T [ 5
HEM 13% , FIF R, 0 30% £ fjt 251,
WAL 7 AR 7 0 T D A5 KB 4 B o (122.40 =
0.61),(51.87 = 8.67)U/g F1(13.97 + 2.00)g/100 g;
SRMT, TR Ak 1 78 409% ¥ Jin 2 B 45 KAE (169.38 +
6.71)mg/g., BEAL I FN % W 1 43 ) s WLt A 0 p I
RE R B TE R A Ak R AT R T (4 BE ) BOfs A b
B T A RE 7 TR AR S T e AR v R 2
Y03 (AT 1 VIAH G, e A | R B 2 AN it A
R — AT B AR AR, FLBE A RS i & 9 3 om
MK, R IEN 50%H5 KA (0.82 +0.03)
mmol/10 g, £ b Jrik 3 DZ 17, U 30% 4 fig
2R/ il R AR S S A
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Table 1 Analysis of physicochemical propertie in Xiaoqu sanples

} } B/ WA H I ] KAk AL 1/
G Ko F %
mmol- (10 g)™ U-g! U-g! g+ (100 g)! mg- g
11.43 £ 1.02° 0.30 = 0.05¢ 122.40 = 0.61° 51.87 £ 8.67° 23.97 +2.00° 130.30 £ 6.71*
B 12.52 £ 0.92° 0.57 +0.02 102.93 + 0.15" 48.71 +£4.29° 13.32 + 1.15" 169.38 + 10.11"
C 11.42 £ 0.14* 0.82 +£0.03* 91.07 £ 2.50° 39.57 £ 1.65* 7.32 £0.58¢ 66.82 +20.08"
DZ 12.39 £ 1.22* 0.44 +0.02° 102.27 £ 0.93" 45.93 +3.98° 21.97 £ 1.00* 123.73 £ 19.02

TE B B AR bR (7R 3 Ui CF BB b il I 22 ) % ; T7) — 51 52 R R Rl F0R 22 57 1. 3% (P < 0.05)

22 BE MK BT WRAHAE (9 B 224 5, HoAE A B A C R B 2B

M4 BN P IE S TE T 41 R SRS R EIRE T DZ, AN R ERAUFTET A,
g, EENBESE 12 0 B2 T B KR 6 B BEER BRI C R, O BE 4 AR 2R AR i 8 i n , i w]
KoM, MK, BRARIFMAILEIAM (G 6K AAMERN, itnl WL, 75/l il 4 s s
2)o Hrb A B.CFIDZ ZrilG i ih 24,29,21 A1) BT VFCs 4D E i IR 40%
FhAN 7 Bl BEEANEIORMIN A B.C M DZ X W, /N VECs B2 K 55 ik 32 e A

R2 MHEREREY RSN

Table 2 Analysis of volatile flavor compounds in Xiaoqu samples

o IR 4 A RT R lpgrke
A B C DZ
5%
EFE 1535 - 6.06 + 3.03* 8.25 +7.00° -
Lo 165 271 +043 0.95 + 0.49" - -
IR T B 18.01 13.06 + 4.08* 16.23 +0.10° - -
3 R 2 187 0.71 071" - 288 +0.13 -
Fgmm 18.86 - 231+ 120 - -
oF ¥ B 20.89 0.45 £ 0.45* - - -
23-T =8 2233 8.05 + 0.66° - - 234 4234
3 22,53 2,04+ 1.06" 1084316 3031 +4.62° -
1-+—8 25.19 4.62 +4.01° 1542 + 1.41° 1.24 £ 0.29" -
A 2735 - 0.53+0.53 224 4204 -
K ¥ B 29.59 2.7 +0.22" 4.08 £0.18* - -
KT 30.19 6.09 +0.52* 6.46 + 0.44* 0.83 +0.41" 4.76 + 0.42°
it 40.43 62.88 45.74 7.10
Bk
a4 A > 29.32 9.1 +0.92: 3.09 £ 0.18" 0.35 £ 0.35¢ -
AT R B 2931 - - 0.39 + 0.39° -
By 31.88 8.99 + (.83 2.76 +0.07" - -
BT AHH 34.45 0.36 + 0,19 113 40,12 0.82 4 0.41% -
235,619 F £ K@ 34.94 - 0.31+0.31° - -
ABT RS 34.95 18.05£0.93 0.8 046" - -
2 4T RS 36.59 879 + 1.50° 1425+0.61° 19312243 14224367

it 45.30 22.43 20.87 14.22
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(5% 2)
W I AR RT & ¥ /peke
A B C DZ
P
ZRA Tk 5.28 1.79+0.92* - - -
E+ =% 7.29 - 1.44 £ 0.72* - -
16 =T R IR A 14.62 - - 3.10 £ 3.10° -
1% 5 1534 - - 6.63 + 6.63° -
-+ =5 1536 - 5.86 + 2.95° 2.00 +2.00° -
1-+ =% 25.38 - 2.28 £0.28* - -
it 1.79 9.58 11.63 -
B AR %
o 7.02 6.13£0.31° 0.45 +0.45" 0.78 + 0.40" 0.33£0.33"
EX 17.70 1.99 + 0.26" 422 %045 176 + 0.41" -
e 26.39 - 0.43 = 0.43" - -
W 27.50 0.11£0.11° - - -
4-R KT 24.98 - 0.20 = 0.20* - -
E S 21.78 3.30 + 1.76" 1.32 +1.32" 10.26 = 1.81¢ -
N it 11.53 6.62 12.8 0.33
B %
L 19.87 459+ 1,11 7.07 +0.82° 5.39 +0.13 2135127
Y 25.44 0.78+0.78" - - -
T 4429 - 0.96 + 0.96' - 1.76 + 1.76"
it 5.37 8.03 5.39 3.89
i £
ARK = W BR = W B 36.46 - 3.22+0.19* - -
MEZ TR 37.46 - 0.56 + 0.29° - -
it 8 P 38.88 031 +0.31° 0.33 +0.33 0.18 +0.18° 0.95 +0.55°
it 0.31 411 0.18 0.95
XY
E T 30.96 1.67+0.11" 444023 171+ 0.86" -
1,3-= &5 X FFkvh 37.83 1.57 +£0.78* - - -
N e H 25.96 - 4.89 + 1.00" 9.73 £ 1.51* -
3—vk vl B 25.35 - - 0.32 +£0.32° -
it 324 9.33 1176 -
&t 107.95 122,97 108.50 26.49

TE : BUR R BE (2R 3 UGB PR (B bR R I 25 ) % =" R KA 5 R 9 8] 7 h) 37K 22 57 3 (P < 0.05) .

Ry B b U AR T ) VECs 35 R 22 5%,
FIFH IE 28 i Fe /> — 3 #5113 (Orthogonal Partial
Least Squares Discriminant Analysis, OPLS —DA)
HAT AT, W 1a TR ,RX R 0.675,Q% K
0.93, W& WA HLLE 73 BT A i I AN A7 7 S (00, 4
/N 23 AL T AN TR G BR 2 W 4% FF i 8] VECs 77
TE2 5, WA, 3T VIP > 1.0 Al P < 0.05, 3L ik
th 16 B i 3 22 AU Y (Important Significantly
Different Metabolites, ISDMs ) , X H AR G¢ 114347 .
WE b Fros A B A1 C ) KUBR FRAEATS B & A T

DZ. A Bl C Hfy ISDMs PAEES | R 25 0 iy 2
NE L WOFREEE IE OB R P R ORE R P
T AR 1 DZ Hh E R X e
R R AR TR 20 RN R A T AR A A
FHR 77 A 2R W I 2 g o7, O e S LA 22
T MR AU BURAE 1 D340, 28 2 B 2
I AL T DR FIBE R F IR 2Kl VECs 34
i S U0) O R  EL A A (R AR T A R
B HICR BOR ARG + & AP IECBEA B R RS
FURE A BB 52 ) 1119 75 A2 5 s T s 22 B A A7
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A AR A, Al T 9 E A A M ff 7R B R
B A AR R A 3e 2 B, POESy Hl b E 2
RN, R4 /NIRRT RS, A

| I}
8} | K
[ 14
6} 0z
j! °
.1 A2
= 2t " [ J§]
X0
=
g 2 o
— 4L 3@
-6}
8|
=% % 4 2 0 2z 4 ¢ s
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(a)
1
Fig.1

2.3 HmPHABEND W

231 ME a-ZHMSH AB.CHDZ 7E
9T % AR FE K- #E 47 R 28, 2Lk 45 OTUs 341
I35 h 214,393,582 1 339(F£ 3), t# 3 A%,
P55 R AE 98.44%~99.81%[1] , 2 B AR P H 7 51

MBEHN—FK, CHMDZENS K, X5 O-
PLS-DA 33 EAE (1 Fgs R —2,

+4
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036 086 078 FTM

012 o.a‘ FOm

DZ1DC2DZ3 C1 C2 C3 Bl B2 B3 Al A2 A3

(b)

Nt RIER Y K OPLS-DA B4 E (a) MEEZREEZRYRMREMRE (D) S
Opls—da score chart of VFCs (a) and hierarchical clustering heat map of ISDMs (b) in Xiaoqu samples

B e A0 R O ) LSS L . AT, Chaol 48 50RN
Shannon 8 B0 H R i R W AP = B 2 R0 C 19
Chaol Fl1 Shannon 5% f% K (619.12 1 7.87) , 1 A
Y Chaol I Shannon $5 %4z /v (341.88 F1 0.40)
NN 50% A1 fEZEIE /I fiy 40 PR 3 & 2R AN 45 4 fie

AL RN ARBETEI e S5 R RE B ol 2R
®3 MHAEBREYD a-SHEED
Table 3 a-Diversity index of bacterial microorganism in Xiaoqu
Hoe 5 OTU 4 ACE 54 Chao 1 #54& Shannon & £ B E %
A 214 384.77 341.88 0.40 99.81
B 393 427.83 437.72 3.52 99.73
C 582 603.23 619.12 7.87 99.71
DZ 339 384.27 401.01 5.86 98.44

232 AEHEEREONT KB, 44
ANl A I B 22 AN, 8] 2a s T
10 M A, ARG T 8 E . A 1B LU EE
] (Firmicutes ) A 48 XF A0 F A i 11, 40 505 1
96.96% 1 75.40% , Ut 5k ,B ™ ZE JE B 1 (Pro-
teobacteria, 13.59%) [FFE G #H, C LAREETE ]
(32.36%) . E LW 17 (26.13% ) FAUAT B 17 (Bac-
teroidetes ,23.98% ) ML ], [FIAS,B A1 C

W& A DR RFF R ] (Acidobacteria ) #1126 B 1]
(Actinobacteria) . DZ VAJEBER [ (12.91%) A&
£ (29.99% ) (AT B 17T (16.47% ) A K 40 i
I"J (Cyanobacteria, 12.63% ) ML A # ] P iz iE
JEEETE ] BT BRAT BT )AL TR 1) 2/
rh E AR T A B A C R ERER ] 5
R & 5 1 DZ s, Tl RE = A it 2 M e i A
13X 5 R AR AR SEPIE T 4 SR AR L
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AR = 2
Relative abundance/%
LR EYiS
Relative abundance/%

8 &8 5 &8 8 3 8 8
8

-
o

o

Al A2 A3 Bl B2 B3 Cl C2C3 DZ1DZ2DZ3
N RS
Xiaoqu sample

(a)

B 2

8 & & 8 3 88

I
(=]

(=}

Al A2 A3 BI B2 B3 Cl C2 C3DZIDZ2DZ3
/N R
Xiaoqu sample

(b)

NHTEAE TKFE (a)FEKTE (b) B BEE AR

Fig.2 Community composition of Xiaoqu at phylum level (a) and genus level (b)

TEJE K b A ) 342 S JE . 18] 2b
B FEHET 10 YR, AR a2y g, W
¥l 2b 7R A B HI C 5 DZ 4 B R & A7 AE R 2%
S, HTHAT F . ZFMAFEJE (Bacillus ) 72 A
(96.13% ) Fl B(71.89%) P L H M JE . C A
2.75% W LR KT 7 )& (Lactobacillus ) .5.26% ) un-
cultured_bacterium_f_Muribaculaceae .5.15% W] %
% EK W R (Staphylococcus) 1 4.05% W) uncul-
tured_bacterium_f_Lachnospiraceae “H L # AN J&
DZ Lk uncultured_bacterium_o_Chloroplast | uncul-
tured_  bacterium_f_Mitochondria FLE& AT 1 F un-
cultured_bacterium_k_Bacteria N 0¥ & & |, 43
5 i B 12.63%,12.04% ,5.51%F1 7.83%,

uncultured_bacterium_f _Muribaculaceae J& F
PUFFRR T B, T 2002 4F 1 UCBE A B, ] 7 A= 4
A B2, BEIR T M BT MLAERY uncultured_bac-
terium_f~_Muribaculaceae | uncultured_bacterium_f

Enterobacteriaceae 1 uncultured_bacterium_f_Lac -

hnospiraceae 533 J& T HAFF B 1T AL TE 18 7] A1 S BE

BT, HORKRERS FFROBE IR R K 36 Kk e R P i
PRRRALE TR T, ZEAAT B AE A F1 B v SR
2 KR 0 MR I 2 AR, 2F A T R i i )
WAEE T A E R B R T /N R D L WAk T R R
Py B I S g R BRI ALRR 25 I
WY FURRAT 8 A7~ 28 1% A PLIR , i BE
7R 0 T R AR B R Rt T UL 2 AN 30%
AR, /N AT 25 20 TR LGB B e, TR I DR 509}
AHITFA 25 40 B 2a

24 HRPEESW

241 HWE a-ZHMSN RFR 4T, KT
9T%ARE | 43 33k 45 OTUs %k 80(A) 444 (B) .
510(C) \121(DZ) . 4 5 KT 99.0% , % W17
G5 W LR B RE /D il T TR R A5 R Y 2 R
P, C 9 Chaol F1 Shannon $§ % #x K (577.80 F1
5.83), i DZ (X Chaol FI Shannon 1§ % £ /)h
(140.88 Fl 1.24), X F B C 1 H A VA 3= & 5 Al
ZREVE R, DZ B, BRI 50% 41 fift 2505, /N il
LA ETE L S S5 M e i AR

x4 NHMEERED a-SHEESH
Table 4 a-Diversity index of fungus microorganism in Xiaoqu
o Gy 5 OTU # ACE # % Chao 1 F84& Shannon #5 4% B EE%
A 380 471.72 491.49 2.36 99.82
B 444 506.97 514.30 3.42 99.89
C 510 561.32 577.80 5.83 99.91
DZ 121 145.88 140.47 1.24 99.96
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242 HEBEESEMSN TEIKE L, 8T S 13738 {E AR B 2 FH T 58 ] (Basidiomycota ) {2

TAEEYF, K 3a ik, AB.C.DZEHE
W13 1] (Acomycota) F1 B [ ] (Mu-
coromycota), 779l i tb 54.53% .46.56% .50.27% .
82.42%H 42.92% 47.25% .33.38% .17.45% ., ik
B, FRETTMEEEEASRE S5 E

-
8

M Unclassified

H Glomeromycota
Rozellomycota

M Chytridiomycota

1 Basidiomycota
Mucoromycota
M Ascomycota

AT
Relative abundance/%
5 8 5 8 38 3 8 8

-
°

)

Al A2 A3 Bl B2 B3 C1 C2 C3 DZI DZ2 DZ3

ANHHRE
Xiaoqu sample
(a)
B 3

M Mortierellomycota

FAET A BALC b, BS54 2R 20 T ok
Z. BEEAETEE A B A C P &g
I, UL A RS rp A L3 R ) RE e HE B R )
HHETFRITAER,

AR B

Relative abundance/%

i

-
o
T

Al A2 A3 Bl B2 B3 Cl C2 C3 DZ1DZ2DZ3
N HRE
Xiaoqu sample

(b)

INBTETTKE (a)EAKT (b) EREBZEEN

Fig.3 The fungus composition of Xiaoqu at phylum level (a) and genus level (b)

)8 K b e 3] 226 > E R . K 3b
R AHX A EEHT 10 BB Rl HA W R o0 5 2
He Rk, DZ 5 A B I C 8] & & A7 7E
2E5¢ AW, A B Al C [ ArfE 25 A L E
WE MM EEE (Rhizopus ,42.89%) . %% W&
(Aspergillus ,26.97% ) Fl Jak 5o I B 1EJ& (Wicker-
hamomyces ,22.59% ) , B H AL 3 EL T i HR 25 T I
(47.25% ) H1 i 7 DUIH 1B s (24.06% ) 5 C I 3
HA )R R W8 (33.37%) . WA Bl C
A e BRI BE B & (Saccharomyces) | 15 16 % B
J& (Clavispora) . 77 ¥ T J& (Archaeorhizomyces ) Fll
B 1A & (Fusarium) . DZ " BB ¥ Fh 20 508 M i
B D LR R O R TR R (17.42% ) A 2 1 s
(81.60%)

IR R, A0 ARk RE A 2 AR 25 TR a8 R R T 19 B
J BEHE AR S A ) o R AR PSR R T
fara koI it rh AR 2 TR R AR I RE R A 2, i h
B 1 Jm B R R AR AR B AR R A i T
JEAE R/l A% O B R B AE 22 FhoK i g,
T UE B W AL R K R AR A R B A
AR 1o Hoth 2 S ML gR 2 BRSO B AL B Y
TR A 2 DI 2R 1, gl v DU 19 B S 2 o L Y

ARG 17 B, REARE 1E B 28 Ko 05 A& 2 W) B i, TR
W RERE & 2 CRE F 2473 (A3 RE ™ A= iR
FEHN P, T MR i ] R E | 2 AR R A
PAER EEAET ABACH, HS5AMZER
P AR IE OO FR | BRI HEN HOR A A BHERE, Sk
JITE & 5 2 AR s A AR RS U ™ B € rp
AR S A, LR B ST 30% 4 fifH 25,
AN g B RN R R R, R T R mE
B2, BN 50% A7 2SR A 4 HE AKX S
N TR TR A o T — 2K
2.5 NEBEERMERES T

g B G b 150 B A 0N T R RCAE R R B 22
S 43 K A P B TR A R AT 3 43 43 BT (Prin-
cipal Component Analysis,PCA) MJZH It
(Hierarchical Cluster Analysis, HCA), 41l 4a it
71, PC1 A PC2 36T 240 11 HF K 22 57t 1) BTk 4 2 Ly
K 94.2% , REHLIS B WA ot /0N it 1] 40 T R g 22
5t A B 5 C A DZ 2l 3 T A bR Ze A7
i, Bl A F1 B 5 C FI DZ Z [ 22 580Kk, [ 4b
WoR, 4/ NIRRT, AMB R, CH
DZ R —2 X5 PCA 45 R —%, W 4c fir
7, PC1 A PC2 X6F BT ¥ 22 57t DT 4 2 il iy ak
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97.4%, A B Fl C 5 DZ 43 5 T F AR brfh 22 A
P, EH A BRI C 5 DZEEREK, K4d B

*
02f DzZ1 o4
AB
*C
. 0.1F B‘s c1 & DZ
§ B2 aB1 P Salate
o 00FA1
~ L]
3 A2
&
&~ 01k
02F DZz2
i " ; . Dz
-0.4 -0.2 0.0 0.2 0.4
PC1(87.7%)
(a)
[ #C1 eA
c3 AB
*C
0.2 & DZ
9 *C2
g o DZ1e
bt
Pt *DZ2
N 00fF
o *Dz3
[ aB2
-0.1F
AB3 N3
AB1 A2 gA1

02 00 02 04 0.6
PC1(81.5%)
(¢)

N,A B A C BA—2K DZ B —2 X5 PCA
ZEIR—3(

10p

054

00 :'ﬂﬁ =] | i

Al A2 A3 Bl B2 B3 Cl1 C3 C2 DZ1 DZ2 DZ3

(b)

08

0.6F

04F

02F | |
0.0 ~= 1
Al A2 A3 Bl B2 B3 C1 C3 C2 DZ1 DZ2 DZ3

(d)

B4 MEHEFERHEEERS (Q)NERRE (D), EFHEERD (C)MERRE(J)SHE
Fig4 PCA (a) and HCA (b) of bacterial community, PCA (¢) and HCA (d) of fungal community

in Xiaoqu samples

2.6 XKEXMESHT

2.6.1 /NAY SR TTAR T TUR
73 H1 (Redundancy Analysis, RDA) 53 87 1 /)N i 73
A5 PRARE BT IR] B AR DG . W] 5a i, 24
RS &l BT A T K lig Ak g 5 B AH
K, A M B 4G REVE S5 M AL, PR 5 i 4 4> B AL
Fe bR AR CME R o A BR T R AN LR AT R S R
SIEADC MR 25/l C A B m A DG s #i 4
BT 8 7E Il A 7 ol el R 22 4K LA L 1B
i 4 3K T R ) R A e e K T R AT e A R
A P AR ER B8 R B2 18, 8] Sh Frs AR T
J v DU B D B A S A T R B OB
e TR AL T S IR AR OC, o A F B S TR AL T T
01 KEACHEE T T ) FOTR AR A GRS . ik
TR Lk E AR R E R R e s A
P 7R I R ) 5 1R R £ 0 AR AH G, C 5 R AR
Kethdrem o &5 BRTIR B/ ith BRAR R PR IE Y

ALz N,

2.6.2 /NHITA Y SRR VEA SRR OCPE S KR
T Spearman 587k 43 i) & B 4H TR AN L TR 7E T8 K P
H 10 B #h 5 16 FF ISDMs 8] (OAHCPE, £S5 R
S P T I AT AR S B, ANl 6a TR 2
FOFF 8 5 PR OO R P OE O 4R T R
W FNIE O 5 38 3% IE A G, iX 5 Azokpota %5
B, AR E 5 D AR R R
FHIG . WIEL 6b TR, AR 2 TR R o LI 1 1
TR 24 | Tt SIS R 13 28 ) Jo 5 TR AH OG , AN BR 2B
ARHEE ECEE - —BEMaaARE, X5
Chen ZFUSHIX B AE S I X 25 3 — 3, O 5%
BRES 1-+—8 TR 5 s R
PRI R I s S EAH OG5 T 8% o R A 1 TR
AR AR R AR R R T, (R S
HW) BT B A OB, R T Eme 1-+— | TR
FFREEE | AN I 3 -2 P NS R 5 4T



298 E N W 2022 445 12 1]

AA
HB
*xC
¢ DZ

0.8

®DZ 0.4
02

0.0

021

RDA2(4.80%)
RDA2(16.26%)

04 F
06
08l EEED

-1.0 -0.5 0.0 0.5 08 -06 -04 -02 00 02 04
RDA1(95.061%) RDA1(81.72%)
(a) (b)

W Bl F AT & B (Bacillus);B2: i % Bk W J& (Staphylococcus ) ;B3 :uncultured_bacterium_f_Mitochondria; B4 ;uncultured_bacteri-
um_o_Chloroplast ; BS :uncultured_bacterium_f_Enterobacteriaceae ;B6: ncultured_bacterium_f Muribaculaceae ;BT : L& T B )@ (Lactobacil-
lus ) ;B8 :uncultured_bacterium_k_Bacteria; B9 :uncultured_bacterium_o_Acidobacteriales ;B10: uncultured_bacterium_f_Lachnospiraceae ;B11;
& (Others) ;F1. 85 W6 )& (Aspergillus ) ;¥2: M8 4 J& (Rhizopus ) ;F3: Ja 50 I B 1 & (Wickerhamomyces ) ;¥4 7 H T J& (Archae-
orhizomyces ) ;F5: R JJ & (Fusarium) ;F6 . 2145 W& (Russula) ;¥7 . 2FECEE W & (Cladosporium) ;¥8 . # I & (Mortierella) ;F9. FEfE
BLIE (Clavispora) ;F10: TR EEERER (Saccharomyces ) ;F11: H ¥ (Others) ;F12: A 4325 (Unclassified ) .

M5 ME(a)NEE (D) EESHRERTFHTRAH

Fig.5 Redundancy analysis of bacterial (a) and fungal (b) community and environmental factors

R PRI IR R PR E ZPAER RERSE 6 DERIEAE A B M C PR A i
MW RE R R IEA I, REEE R FEFELE LS5 ARUECRA R DI, 0%k b [a] B AT &
AR AR (P 2b) A0 I T AR v 2B (P Sh) Rl ok, bt it — 22005

I RIE KA A T AR AL A AR R R )

R (b

E6 HE(a)MEHE D HESEEEZERNKYRBEXESHT
Fig.6  Correlation analysis between bacterial (a) and fungal (b) communities and important significantly

different metabolites



2286 H12W

G ik m 2 st s W AR A M B R R B R 299

3 #%it

R FH e A U R 45 45 HS-SPME/GC-MS
I3 M A SRS IR X /N R M RE v L BRARR R
FERMENIR Y B S2 455 R . DZ AL 40 6
J& A uncultured_bacterium_o_Chloroplast .uncul-
tured_bacterium_f_Mitochondria F1ZLER ¥T 1 J& , 1
PEwm AR EERE MM EREE, A B C PR
P T R A ZF AT L R R AR 22 5,
Sh R TR | I R R e DU R WS A
FRFZE I T /0N b 2 R T R % TR A A i R
Yo ik M INEERy 30% R, /NI 25 4R R AL
Yh i ik . 5 DZ AH M, A I B 1 ke
g6 BEZE M RN AL S Y R RPN E L D
HiRE A [ BEAR AR PR R AE A 25 5%, B3I 30% 17 fift
SRR TN g AR T T TR A
S o FHOCHE ST s, 2 FEAT I AR B T i T
DU Y SR SRR T . WAk s . R AR A
71, BEE WSS B S A OG g5 b R
B FE IS 30% A0 fifk 250 /N il o BT SR i [
RO M R ARG, AN ] B SR 0 4

L
Z2 £ X W
(1] ZeHi4, 2UM, FAR, % b E i scE g

i

Fit

FEHERE[T]. T EPRE, 2009(6): 5-8.

RONG R J, LI Z M, WANG D L, et al. Research
progress on microorganisms in Chinese liquor QulJ].
China Brewing, 2009(6): 5-8.

[2] KIM S, JO K, BYUN B S, et al. Chemical and
biological properties of puffed Dendrobium officinale
extracts; Evaluation of antioxidant and anti —fatigue
activities|J]. Journal of Functional Foods, 2020, 73:
104144.

(3] JATERL. A ZG]. BN RE, 1999, (4): 5-6,
10.

ZHOU H G. Making koji with the addition of Chi-
nese herbs|]]. Liquor-Making Science & Technology,
1999, (4): 5-6,10.

[4] R, BRWEZE. Rl 32 B GO W o3 B L B R R
w2 T T IE[] B TR, 2020, 36(5):
18-20.

WU Z, CHEN X Y. Isolation and screening of main

microorganisms from sweet wine starter and study on
the technology of Chinese herbal stater preparation.
Light Industry Science and Technology, 2020, 36
(5): 18-20.

(5] A BEhs. MRORROKIN LA A B S I 5 P AR 2H 24 T

J¥[D]. BEFH. SRR, 2019.
YU X T. Optimization of technological conditions
and metabolomics research in the fermentation pro-
cess of black glutinous rice wine [D]. Guiyang:
Guizhou University, 2020.

[6] HUANG Y H, YI Z L, JIN Y L, et al. New mi-
crobial resource: Microbial diversity, function and
dynamics in Chinese liquor starter[J]. Scientific Re-
ports, 2017, 7(1): 14577.

[71 ZHAO C, SU W, MU Y C, et al. Integrative
metagenomics —metabolomics for analyzing the rela-
tionship between microorganisms and non —volatile
profiles of traditional Xiaoqu[J]. Frontiers in Microbi-
ology, 2021, 11: 617030.

[8] TANG Q X, HE G Q, HUANG J, et al. Charac-
terizing of  microbial

relationship diversity and

metabolite in Sichuan Xiaoqu[J]. Frontiers in Micro-
biology, 2019, 10: 696.

9] EAmZR. B Hr S A M) db et fh2E Tl ik i
#, 2012 11-18.

WANG F R, Winemaking analysis and detection|M].
Beijing: Chemical Industry Press, 2012. 11-18.

[10] Pka7r. AlA AR 2 BM] dbar . P EE Tk
ikt , 1998 899-901.

SHEN Y F. Baijiu production technology [M]. Bei-
jing: China Light Industry Press, 1998:. 899-901.

[11] ZHENG X W, YAN Z, HAN B Z, et al. Complex
microbiota of a Chinese "Fen" liquor fermentation
starter  (Fen—Daqu), revealed by culture—dependent
and culture—independent methods[J]. Food Microbiol-
ogy, 2012, 31(2): 293-300.

[12] FAN G, SUN B, FU Z, et al. Analysis of physico-
chemical indices, volatile flavor components, and
microbial community of a light—flavor Daqu[J]. Jour-
nal of the American Society of Brewing Chemists,
2018, 76(3): 209-218.

[13] XIONG X, YAN N, HUANG Y, et al. Analysis of
the difference in physiochemical indexes and micro-
bial quantity of baiyunbian high —temperature Daqu
produced by different techniques[J]. Liquor—Making
Science & Technology, 2014, (1): 21-23.



300 OE A IR 2022 455 12

[14] YAN Z K, MENG Q Y, WANG X Z, et al. Anal- matography —olfactometry [J]. Food Chemistry, 2019,
ysis on physicochemical indexes and cultivation 293. 8-14.
technology of traditional Xifeng Daqu sensory evalu- [21] TR, 5 A B e A 80 i b A R B T 2%
ation[J]. Liquor Making, 2016, 43(5): 51-55. WF5E[D]. Jo#h. VLK%, 2014.

[15] 4BIE , T, WMAER, 5. GC-MS ik L 4 #r ik WANG X X. Comparson on aroma compounds of
B A iRk 3R 25 RO AR 0 45 R Ve 3 D], AR AR B soy sauce and strong aroma type liquors[D]. Wuxi:
2019, (9): 50-56. Jiangnan University, 2014.
7Z0U H, WANG W Y, DAI Y M, et al. Compara- [22] &WE, A, SO, S TV R A AT R sL i
tive analysis of volatile components of Dendrobium KRBT HE)]. BRI R, 2018(1): 97-103.
officinale protocorm and flower by GC-MS|[J]. Fujian GUAN J X, YANG Y, WEN R D, et al. Aromatic
Agricultural Science and Technology, 2019, (9): components of wine grapes in Guangxi[J]. Liquor—
50-56. Making Science & Technology, 2018 (1): 97-103.

[16] KFF, Lrfh, BB, % ETZuaitah [23] Z=wesn, waRFy, RZAEYL, . A MO -BE
B 2 B B ) B 28 S A (] R A RL A I8 FH v 40 1T 7 b T 22 AR HE R M O[] B A R R
2021, 42(24):. 276-282. AR, 2017, 35(5): 53-60.

ZHANG Y Y, WANG S W, KANG C D, et al LI X Y, CAO C L, WU J K, et al. Analysis on
Quantitative discrimination and differential analysis of volatile components of two kinds of Magnolia flowers
steak adulteration based on multivariate statistical by headspace gas chromatography—-mass spectrometry
analysis[J]. Food Science, 2021, 42(24). 276-282. [J]. Journal of Food Science and Technology, 2017,

(171 BRATE. 8RB A 322 W S8 kR R AiE 4 S0 &1 385 B B 35(5): 53-60.

ZHE B M DT B OESE[DL TN TN R [24] TR, L, FRALMS. 9 2R W o e A
K¥, 2014. 7R WE T ()] PRI AR, 2020(8): 83-88.
OU S J. The application of characteristic fingerprint GENG P L, HUANG W H, CHENG H P. Re-
technology of the Dendrobium officinale polysaccha- search progress of phenols in baijiu and their detec-
ride and amino acid, and study on the optimization tion methods[J]. Liquor-Making Science & Technolo-
of determination content method of Dendrobium of- gy, 2020(8): 83-88.

ficinale polysaccharide [D]. Guangzhou: Guangzhou [25] BEEEAK, WI/ANEE, WOKOG. P E B A B R
University of Chinese Medicine, 2014. EE P B W B2 BT[] A Bk, 2021,

[18] &M, KRIR, RV, 5. 5 B 25 JAE T L) 42(18): 164-170.

FF 5T Sk R[] b B b 2 AR, 2015, 40 (18): LI Y Y, HU X X, HUANG Y G. Analysis of the
3530-3533. diversity of fungal flora in maotai —flavor liquor
JIANG D M, ZHU Y, YU J N, et al. Advances in brewing environment in Maotai town[J]. Food Sci-
research of pharmacological effects and formulation ence, 2021, 42(18). 164-170.
studies of linalool[J]. China Journal of Chinese Ma- [26] WU H, ZHANG S, MA Y, et al. Comparison of
teria Medica, 2015, 40(18): 3530-3533. microbial communities in the fermentation starter

[19] dr sy, mo%ly, R, 5. R ACRHE B 3 used to brew Xiaoqu liquor[J]. Journal of the Insti-
AR PE 5 T P I 5 SRR E)]. B S R T tute of Brewing, 2017, 123(1)- 113-120.

b, 2021, 47(22): 126-135. [27] FALWG, RER, U, A T R Y £ oR 4y
GU C Y, RAN M F, WEI Y, et al. Correlation of *ﬁﬁﬂ@iﬁ%%éﬁﬂé@}xﬁ@m R W TR 2 R
physicochemical properties and microbial community TaAkeE, 2019, 40(16): 107-114.

in highland barley Daqu fermented with various ma- NING Y L, WU Y, HE Q, et al. Analysis of mi-
terials[J]. Food and Fermentation Industries, 2021, crobial community diversity in Chinese korean tradi-
47(22): 126-135. tional rice wine and its starter culture using high—

[20] YU H Y, XIE T, XIE J R, et al. Characterization throughput sequencing[J]. Food Science, 2019, 40
of key aroma compounds in Chinese rice wine using (16): 107-114.
gas chromatography—mass spectrometry and gas chro- [28] BORA S S, KEOT J, DAS S, et al. Metagenomics



2286 H12W

o B 2 DS W f8E 4 B RPR B R

301

[29]

[31]

[32]

[33]

[34]

[35]

analysis of microbial communities associated with a
traditional rice wine starter culture (Xaj—pitha) of
Assam, India[J]. Biotech, 2016, 6(2): 153.
SR A K W TR BT T Bk B A v 2 W N i T TR
RS ID]. BT IR, 2018.

ZHANG J N. Effect of polycaccharide from Dendro-
bium officinale on human intestinal flora in wvitro
fermentation[D]. Fujian: Xiamen University, 2018.
BOS N A, PATERSON Y, JONG H D,

Analysis of 16S libraries of mouse gastrointestinal

et al.

microflora reveals a large new group of mouse in-
testinal bacteria[J]. Microbiology, 2002, 148 (11):
3651-3660.

AL, KW, RIRE, . ORBULT 4R KRR
PR S R 8 P BE ST A W A s LSO [C /v T
DERESBPERISERIZBCE. M h
A P2, 2015.

LI L H, SUN Y M, YUAN Z H, et al. Anaerobic
digestion performance and prokaryotic community
structure of lignocellulose materials[C]//Collected Pa-
pers of the Academic Annual Meeting of China Bio-
gas Society and Sino German Biogas Cooperation
Forum. Guangzhou: China Biogas Association, 2015.
LR, Wlin, WEIE, % PR B RUE Y
AEREmAR. TEMAESERE, 2015, 27
(6): 654-657.

PENG M J, XIAO X Y, TAN Z J, et al. The ef-
fect of Dendrobium officinale on the growth of mi-
crobiotia[J]. Chinese Journal of Microecology, 2015,
27(6): 654-657.

JIN Y, ILI D, ATl M,

volatile

et al. Correlation between

profiles and microbial communities: A
metabonomic approach to study Jiang —flavor liquor
Daqu|J]. Food Research International, 2019, 121:
422-432.

HE G Q, HUANG J, WU C D,et al. Bioturbation
effect of fortified Daqu on microbial community and
metabolite in Chinese

flavor strong —flavor liquor

brewing microecosystem [J]. Food Research Interna-
tional, 2019, 129. 108851.

SRR, BIKLT, R, 4. R T R T HAR 4y
Br b st i A AR A 2 R ] P E R
2016, 35(11): 49-53.

ZHANG S Y, LIAO Y H, JI N, et al. Analysis on
microbial diversity of Beijing light —flavor Daqu by
high —throughput China

sequencing |J]. Brewing,

[36]

[37]

[38]

[40]

[41]

[42]

[43]

2016, 35(11): 49-53.

ESH, W, #a, F FERAFSHEFEZ T
PEPEM[]]. P EERE, 2017, 36(11): 38-42.
WANG D D, SHEN X, DONG Y, et al. Evalua-
tion of fungal diversity in Xiaogan Fengwo rice wine
koji[J]. China Brewing, 2017, 36(11). 38-42.
WIWE T, FREM, U, SR T RE R
A R O R R PR 2 R TR AT B
2, 2019, 34(4). 21-29.

HU X L, WANG K L, NIU G J, et al. Analysis
of microbial community diversity in medium temper-
ature Daqu based on high —throughput sequencing
technology [J]. Journal of Light Industry, 2019, 34
(4): 21-29.

TR, R A MR XA W AR 2 [T, SRR
A BHEE, 2018, (1): 235-236.

TAN K. Effect of Dendrobium candidum pieces on
microbial growth[J]. Modern Agricultural Science and
Technology, 2018, (1): 235-236.

T, ®okR, EE R, AN IE R R B kR
A1 ik 22 0 Lo HC AR W MR B 52 e ) R R
2019, 44(9). 39-43.

WANG D, YUAN Y J, TAN Q Y, et al. Effects of
different strains fermentation on polysaccharide and
biological activity of Dendrobium candiduml]]. China
Condiment, 2019, 44(9). 39-43.

HUANG Z R, HONG J L, XU J X, et al. Explor-
ing core functional microbiota responsible for the
production of volatile flavour during the traditional
brewing of Wuyi Hong Qu glutinous rice wine[J].
Food Microbiology, 2018, (76): 487-496.

WU X, JING R, CHEN W, et al. High—throughput
sequencing of the microbial diversity of roasted —
sesame—like flavored Daqu with different characteris-
tics[J]. Biotech, 2020, 10(11): 502-502.

MEDFIN H, WON J K. Antioxidant properties of
fermented green coffee beans with Wickerhamomyces
anomalus (strain KNU18Y3)[J]. Fermentation, 2020,
6(1): 18-18.

FAN G S, DU Y H, FU Z L, et al. Characterisa-
tion of physicochemical properties, flavour compo-
nents and microbial community in Chinese Guojing
roasted sesame-like flavour Daqu[J]. Journal of the

Institute of Brewing, 2020, 126(1). 105-115.

[44] XING Y M, CHEN J, CUI J L, et al. Antimicro-

bial activity and biodiversity of endophytic fungi in



302 hoE N % R 2022 4E45 12 1)

Dendrobium devonianum and Dendrobium thyrsiflo- of Food & Agriculture, 2010, 90(3). 438-444.
rum from Vietnam|[J]. Current Microbiology, 2011, [48] CHEN C, LIU Y, TIAN H X, et al. Metagenomic
62(4). 1218-1224. analysis reveals the impact of JIUYAO microbial di-
[45] TIAN N, GUO X, WANG M, et al. Bacterial com- versity on fermentation and the volatile profile of
munity diversity of shilixiang baijiu Daqu based on Shaoxing —jiu [J]. Food Microbiology, 2020, 86.
metagenomics|J]. Journal of Food Biochemistry, 2020, 103326.
44(10): 13410. [49] xUMek:, Z4e, ZEERX, 45, LR H 850 DU
[46] EWESF, WIS, PEMAR, % HEMARMERS Boxk 28 0 42 U B R PE R AL A s ()] &
R R 7 G R BTG (S]. BRI AR, 2015, mEHE, 2020, 45(11): 21-27.
9): 1-7. LIU X Z, LI H, LI Y F, et al. Effects of Inocula-
WANG X D, HU B D, BAN S D, et al. The re- tion Wickerhamomyces anomalus on the physico-
lations between enzyme system in Jiangxiang Daqu chemical property and aroma profile of Prunus salic-
and enzyme produced by microbial metabolism [J]. ina Lindl.cv “Kongxinli” Fruit Wine[J]|. Food Science
Liquor—Making Science & Technology, 2015, (9): and Technology, 2020, 45(11): 21-27.
1-7. [50] YAN S B, TONG Q Q, GUANG J Q. Yeast dy-
[47] AZOKPOTA D P, HOUNHOUIGAN J D, ANNAN namics and changes in volatile compounds during
N T, et al. Volatile compounds profile and sensory the fermentation of the traditional Chinese strong—
evaluation of Beninese condiments produced by in flavor Daqu[J]. LWT, 2019, 106: 57-63.

ocula of Bacillus subtilis|J]. Journal of the Science

Effect of Dendrobium Addition on Microorganism and Flavor of Xiaoqu

Chen Xiaoqin, Mu Yingchun®, Su Wei, Jiang Li, Zhao Chi
(School of Liquor and Food Engineering, Guizhou University, Guiyang 550025)

Abstract In order to explore the effect of Dendrobium stem addition on microbial community structure and volatile flavor
substances of Xiaoqu, the microbial community structure composition and volatile flavor compounds in traditional Xiaoqu
(DZ) and three kinds of Xiaoqu (A, B and C) with different Dendrobium stem addition were analyzed by high—through-
put sequencing technology, headspace solid—phase microextraction and gas chromatography—mass spectrometry, respective-
ly. The results showed significant differences in microbial communities and flavor substances compared DZ with AB and
C. At the genus level, the dominant bacteria genera of DZ were uncultured_bacterium_ o_ Chloroplast .ncultured_bacteri-
um_f~ Mitochondria and Lactobacillus. And the dominant fungi genera were Rhizopus and Aspergillus. The dominant bac-
teria genera of A,B and C was Bacillus, and the dominant fungi genera were Rhizopus, Aspergillus and Wicker-
hamomyces. Meanwhile, the relative abundance of Bacillus, Rhizopus and Wickerhamomyces increased with the addition
of Dendrobium stem as well. However, the addition amount of 50% was not conducive to the growth of beneficial mi-
croorganisms. A total of 41 volatile flavor substances were identified in Xiaoqu samples, and 16 important significantly
different metabolites were selected (VIP > 1.0,P < 0.05). Among them, A (13 kinds), B (15 kinds),C (10 kinds) and
DZ (2 kinds) were selected, respectively. Orthogonal partial least squares discriminant analysis showed that there was a
slight differences between A , B and C, DZ. In addition, the correlation analysis showed that there was a certain corre-
lation between the dominant microorganism and physical and chemical properties, and had a positive correlation with al-
cohols, phenols, aldehydes and ketones, also. It was found that the quality of Xiaoqu was better when 30% Dendrobium
stem was added, which provided a theoretical basis for the functional application of Dendrobium Xiaoqu.

Keywords Dendrobium; Xiaoqu; microbial diversity; volatile flavor components; correlation analysis



