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Analysis of Volatile Components and Bacterial Community Diversity in Guizhou Niuganba
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Abstract: The flavor quality and bacterial community diversity of Guizhou traditional natural dry—cured beef
named as Niuganba were analyzed in this paper.In order to analyze the flavor composition of Guizhou Niuganba,
the volatile flavor components were qualitatively quantified by headspace solid phase microextraction —gas
chromatography—mass spectrometry combined with retention index. And high—throughput sequencing technology
was used to detect the bacterial colonies of the Niuganba. The results showed that a total of 67 kinds of volatile
substances such as hydrocarbons, aldehydes, alcohols and ketones were identified in the three groups of
Guizhou Niuganba, with more alcohols and hydrocarbons. Through the flavor formation pathway and principal
component analysis, it was found that the spice, the strecker reaction of amino acids and fat oxidation
contributed to the unique flavor of Guizhou Niuganba. The traditional fermented Niuganba was rich in bacterial
diversity. The main dominant phylum are proteobacteria and finnicutes, and staphylococcus, staphylococcus
and psychrobacter were the dominant genus. No. 3 Niuganba also had the dominant genus of cobetia, which was

unique to Guizhou Niuganba. There were some differences in the structure of bacteria in different types of
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Niuganba. Further analysis found that there was a certain relationship between the flavor quality of the Niuganba

and the diversity of the bacterial community. Microorganisms contribute to the flavor, but the characteristic fla—

vor of Guizhou Niuganba was mainly derived from spices.

Key words: Niuganba; volatile substances; principal component analysis; high—throughput sequencing; dom-

inantbacteria
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Table 1 Sensory evaluation score of Guizhou Niuganba

B [aREE g L s HLR VS
FrE1s 17.9420.22° 16.71+0.48° 14.59+0.18" 14.19£0.17" 17.65+0.13" 81.090.73"
FrE 25 14.3120.26" 13.76x0.39" 18.800.14° 19.32:0.34° 18.040.13¢ 84.57+0.99*
FHE 35 17.9020.10" 16.87+0.19° 14.55+0.08" 15.7520.08" 17.08+0.19" 82.140.53"

T [ AT B A A ) 7 B AT 22 5 (P<0.05)

1501 3 54T APy, Ui 2 HLL, A
FOREIE B E ST 2 54T E(P<0.05),2 S4BT
EL ) T O 0 O B, € B TR G, 9 L 101 J8O TR R 4 A
HAgELZ 5, P BRIk, )& 2 5
T AR, EWRAMALIESEMET 1 5M3 5
A (P<0.05), #1484 T E LA FR, SRIEAR, &

RAEIE AR HE B 2, DI 35 5 6, 4121 0
T 1SR 2 A T E PR R R ) L T
JEA AT B R S AR TR
2.2 BOMAT O R R R ST 5T

Dt A T I P AU B 43 1 P R 3 T
SRR 2.
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Table 2 Qualitative and quantitative analyses of volatile compounds detected in Guizhou Niuganba

i CAS %5 e SCHERRIE SRR FTPE15/% 4 TFE2%% FTE35/%
fek

Vi 110-54-3 2 25.60
V2 111-65-9 FhE 1.53
V3 13475-82-6 2,2,4,6,6-H F R 860 0.13 11.16
V4 124-18-5 Z445% Decane 943 900 1.54 0.16
V5 2867-05-2  2-HIFE-5-(1-HJE 238 ) -XUA[3.1.0] 925 0.15

-2-C
V6 7785-70-8 KM 1019 975 3.94
V7 555-10-2 B-IK T4 1115 1 088 1.19 1.63
V8 17302-23-7 2,6- " HIFET e 1109 0.55
V9 123-35-3 B-F kel 1145 1139 1.03 1.26 2.02
V10 1002-43-3 3-HIREA—be 1152 0.06 0.11
Vi1 99-86-5 o PTG 1156 1 160 0.11 0.26
V12 554-61-0 3B 1162 1 160 0.11 0.26
Vi3 5989-27-5 VEY SRR 1175 1175 3.12 3.58
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Continue table 2 Qualitative and quantitative analyses of volatile compounds detected in Guizhou Niuganba

G CAS %5 lazs?] SCHRRIME R RIE #TE15/% FTE25/% £TE35/%
V14 138-86-3 Friaid 1187 1187 5.20
Vi5 3387-41-5 ¥l 1192 1200 0.48
V16 28634-89-1 2- UG 1171 1199 0.75
V17 3779-61-1 2 -B-% Wi 1 240 1230 0.08 0.27
V18 99-85-4 A 1250 1 240 0.24 0.67
V19 13877-91-3 L 1242 1242 0.24 0.46
V20 99-87-6 PO IF S 1268 1264 0.12 0.32
V21 629-50-5 IET =k 1300 1299 0.22
V22 629-59-4 +puke 1400 1 400 0.10 0.41 0.16
V23 539-52-6 EPiN 1413 0.07
V24 629-62-9 ke 1 500 1501 0.18 1.04 0.08
V25 644-30-4 a-FH G 1781 1781 0.07 0.19 0.21

it 7.62 50.80 12.63
V26 590-86-3 3T 918 815 6.01
V27 66-25-1 (WAL 1 064 1038 0.39 0.51
V28 111-71-7 DL 1183 1181 0.78 0.56
V29 124-13-0 s 1289 1282 0.37 0.34
V30 57266-86-1 (E)-2- Pl 1319 1318 0.14
V31 124-19-6 T 1395 1388 0.82 1.08 0.76
V32 2548-87-0 S -2 1425 1425 0.08
V33 4313-3-5 S, -2, 4P I 1471 1489 0.15
V34 112-31-2 AY 1 494 1 494 0.28 0.07
V35 100-52-7 R 1530 1520 0.42 0.69 0.22
V36 564-94-3 b U 1 630 0.06
V37 122-78-1 N 1614 1637 3.74
V38 2497-25-8 (E)-2-38 4 1632 1 639 0.19
V39 2463-77-6 2| 1748 0.04

it 3.70 11.52 2.46
V40 470-82-6 el 1211 1203 3.26
V41 123-51-3 SR 1211 1203 7.45
V42 111-27-3 - 1355 1348 0.20 0.33
V43 3391-86-4 1= -3 1 450 1445 0.12 0.60 0.12
V44 111-70-6 B 1455 1451 0.15 0.07
V45 7299-41-4  1-HH-A-(1-HRLIHH) A iz 0.75 1.36
V46 5989-33-3  Jli-a,a—5- = HE-5-ZIRFEPU S AL 1469 0.25

WM —2— FI

V47 78-70-6 Dy 1547 1 544 71.41 173 66.57
V48 7299-41-4  1-HIF-4-(1-FILZI55E) RO 1 548 0.78 0.91
V49 513-85-9 2,3-TF 1453 1571 0.08 1.23
V50 562-74-3 4l M 1 601 1601 0.83 1.40
V51 98-55-5 oA 1 670 1678 0.65 1.52
V52 515033 5T A e 1699 0.09
V53 14049-11-7  2,2,6-=HH-6-LIfFH A -2H- 1758 0.08 0.05

k-3 -
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Continue table 2 Qualitative and quantitative analyses of volatile compounds detected in Guizhou Niuganba

Hs CAS % lacx?] SCHER R SRR FFE15/% 4FE25/% FTE35/%
V54 99-48-9 5~ =45 B 1820 1837 0.12 0.23 0.16
V55 100-51-6 FmE 1857 1885 0.08 0.11
V56 60-12-8 AR 1 896 1916 0.12 435 0.32

it 75.72 15.93 75.84
V57 513-86-0 AN 1278 1278 1.95 12.46 1.22
V58 1125-12-8 AR 1 420 0.66 0.81
V59 546-80-5 AR 1 440 0.64 0.95
V60 2244-16-8 AT 1734 0.20
V61 90-24-4 TEARER 0.26 1.09 0.55

Bt 3.51 13.55 3.73
V62 141-78-6 LR 901 2.17 1.58 1.02
V63 64-19-7 L% 1472 1.91 3.43 1.24
V64 1124-11-4 2,3,5,6-PUHI St 1474 0.20 0.21 0.08
V65 2179-57-9 TSN 1483 1477 0.06
V66 78-36-4 TS R 1554 2.21
\(Y 104-46-1 i 1 830 1827 0.06
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Fig.1 Score and corresponding loadings plots rom principal component analysis of volatile aroma compounds
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Table 2 The original data and effective statistics

T B P AN JRIEFIVE ik EAEL ET A/bp GC/% 020/% Q30/% E/%
15 76 752 73 897 68 813 68 649 429 51.07 97 94.36 89.44
25 60 178 58 123 54 562 51 401 429 51.44 97.16 94.63 85.41
35 79 590 77 401 72733 70 394 430 52 97.04 94.46 88.45

T ET WAL PV BT i 1 5 5 B RUT IR A FORFEM BT I GC RES: G FI C ZERIAYHEE (1 SRHE Y 11 3 1L 5 Q20 S BT
RTAET 20 BURE 5 SRR 7T 70 1L 5 Q30 S BTEE (R T4 T 30 IR 5 SR & 70 LG B A RUF B a7 L o

H12% 2 ATLAE S, ST i AT P A 7 3
J& .3 AMEERR Y Q20 1 Q30 Bl IE 4 b A BT L 40
HEE] 97 %F1 99 % LU L, ARLFEALT Nlumina 55
T R R
242 YHEEREE I F R AT

3 SN A= B R AR X S B A A (g ZKSF )
%3 PR

*3 EMNETREABEEERREER

Table 3 Abundance of predominant bacteria in samples Guizhou

Niuganba

& AFE15/% FTFE25% 4T3 5/%
AT ER T R 26.40 50.00 26.20
FLFFE R 46.80 31.50 12.30
WGV HT IR & 12.77 0.15 28.44
B DU LCTR & 2.04 0.05 17.12
BT IR 232 4.49 1.23
B BB Bk T 1.16 0.09 5.58
CINES)E 0.38 0.01 5.11
WL E 0.73 228 0.74
VTR 0.27 223 0.04
i FP L 0.44 1.06 0.14
He 5.73 2.49 2.94
E S 0.96 5.65 0.16

3R AR P TR K b R RRE R ]
AT R ET] BRI IR E ] SR E R R
IR AR JRRER T 155 3 A AT RIS
PIRhSEAFARL, FEA RV E T THERER ]
PR A T BRI RR AT 0. AN TR
RAETEPHRREIB ST —E 2R 153 FhET
B, LR T 3 20 R T R s v A T s D DI A

HELBI22 R8s 5300 3 54T R UAR R EE 1A
PEBBE, BRSO AR T R 1, e )y 4 ok
WARIE o AP E G A IX A 4T BT Z ,
PRI AT BN T R v, A R A% G0 40 5 0 5k ik
e B OL TR < SR EC P IR DA FLAF TR A SR A A
JrEKEE B EPR R g B it ik N s AT
EL e ) 4 RROCS R D, 45 2 bR IR 4 BR A
F12 BRFLER TR o X Ik 98 A5 0) AR P Ao 88 o Pl Dk %
AR 2 B 2 B T s R R A 40 R R TR 2 R A T
A3, K IR A ER A IR B VA R T I ER ER B AR
BEF AN, A N T B R AE AN AT B 3R
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