FAIRF=WIN G 5T % Nat Prod Res Dev 2018 ,30:246-250

X E%HS:1001-6880(2018)2-0246-05

BEMNE HD- T EERESH A A
RWELREFELE OWLE 4LE R AELE L UEE RE, andA

" PR T AT BRI R L 650202 o RN RE A R 1 R A4 2\ RV R S GBS T, g 571100
*rpE RN A YRR TR S 1 R ST T, T 5 266101

B EMEY BRSO KRR R S A 7= A TR R Lo AR SCNEEAL A R - 43 25 15 3 — R
4B HD-7 ARIFIE S AR AL LA K 16S rRNA JE R 7 I SR HRAE , X 7= 45 Bk HD-7 647 T 9125 %55 , JERA
SAHETE- T (GC-MS) B FIH AR 70 B H R B 1 o3 o 45 R W, Wbk HD-7 ) 45 4 % 2 R 4 /N 28 FURT TR
(Bacillus pumilus) ; 2 GC-MS Kl H ) it b & B2 &Y T, REMIEE 6 IR Gl LR, SRR
fi b 3-F2H-2- T ( ZABUR) 45, oA 4300 5 25. 56 % ,12.68% ,6.80% ,4.86% . HHNTR LME K 3-F2H-2-T
i SR Iz AR, TP A HD-7 LA 77k E AR R RS M {E

KRR B /DN AT R S % - BT (GC-MS) A HFRW I KRR

i E 4 %5 :0939.97 SCHRARIAEG : A DOI:10. 16333 /4. 1001-6880. 2018.2. 012

Identification and Key Aroma Compounds Analysis of Strain HD-7
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Abstract ; Aroma-producing microorganisms have considerable promise for producing natural flavors and fragrances in an
environment-friendly way. In this study, morphological characterization, physiological and biochemical test,and 16S rD-
NA sequence analysis were performed to identify aroma-producing strain HD-7. Additionally, the aroma compositions
from aroma-producing strain HD=7 fermentation were analyzed by gas chromatography-mass spectrometry ( GC-MS) . The
result showed that the strain/HD-7 was a Bacillus pumilus. A large number of aroma compositions were detected by GC-
MS, and the main components included ethyl propionate, acetic acid, n-Propyl acetate, 3-hydroxy-2-Butanone with the
contents of 25.56% ,12.68% ,6. 80% ,4. 86% ,respectively, among which the ethyl propionate and 3-hydroxy-2-Buta-
none were widely uged as flavors and fragrances. The aroma-producing strain HD-7 is of great application value for pro-
duction of natural flavorsiand fragrances.
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Table 1  The physiological and biochemical characteristics of
HD-7
FHIE Rtk HD-7
Characteristics Strain HD-7
B2 YL (B Gram stain +
AL A Catalase test +
%177 Kinetic test +

AR ER A IR Nitrate reduction test -

VA TH P Lysozyme test +
HEPA ] (JRS) GClucose utilization test -
H 22 B2 F1] | Mannitol utilization test +
V-P i V-P test +

RN B2 N4 Phenylalanine deaminase test -

I K fft Gelatin hydrolysis +
VEH A Starch utilization test -
£ &4 Litmus milk test +

e+ TR, - A,

B, A MEGAT. 0, LA B 1< 5 12 v 110 48 422
5 (1 MH > 50% ) # I TR AR SE A e 91 2 4 it Ak
RECIE 1) o SERFBI R R HD-7 A 4 T PR A
INZEFIFT T 3-N48 ( Bacillus pumilus strain 3-N-48).,
45 HOB 2 R AN AR BRAE AR , 020 FKr HD-7

52 Xl Bacitlus pumilus strain HKG212(KJ741252.1)

0s = Bacillus pumilus strain KMDHI0(XU844052.1)

Bacillus pumilus strain CLB-4(KX664473.1)

02 Bacillus pumilus strain ISE_24 (KX035059.1)

o8 00 Bacillus invictae strain T2.18(K1720226.1)

o0 Bacillus sp. strain MD9B1(KX673833.1)

3 74 Bacillus sp. FJAT-22379(KP728958.1)

« = Bacitlus pumilus strain CLB-21(KX664476.1)

6 - Bacillus pumilus strain 3-N~48(ET927487.1 )

09 HD-7
1.8

B 1 HE#k HD-7 5HEXEH A 16S (RNA EE F 5 2%
BB (4REE)

Fig. 1  Phylogenetic tree based’on 16S rRNA gene sequences
of HD-7 and its closest relative species ( Neighbor-
Joining) . Bootstrap valués (1,000 replications ) >
50% .

AN R b
2.2 ERHS

PR K W 22 TR R ZE U , 242 GC-MS 4
BE, TE B B & 0, i B3R A5 29 X &R
DURR I 2 (36 2), W T AUE 43 b o R R4 1
61.95% ,H 3= L (A 38 5 N 4B TN IR & T (9% 2 &
B, SR (FRIE) , CTRINER (FZRUKRE) K 3-57%
BL2-THR ( AR IR, 05 A& ok ) 45, & & o 5
25.56% ,12.68% ,6.80% ,4.86% .
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Table 2 The aromatic components produced by HD-7

PRERETT] (43) L&Y VETHT R E 3 H %
Retention time ( min) Compounds Area percentage (% )
2.321 Ethanol ; Z, % 2.37
2.447 Propanoic acid, ethyl ester; N2 Z. g 25.56
2.559 n-Propyl acetate ; Z, BRI i 6.80
2.616 2-Pentanone ; 2- /%l 0.13
2:65 Acetic acid, I -methylpropyl ester; Z, /% i T Tig 0.42
3.236 Butanoic acid, ethyl ester; T2 Z i 0.07
3.387 1-Propanol ; 1F P i 0.07
3.925 Acetic acid,butyl ester; .2 T fig 0.43
4.359 1-Propanol , 2-methyl- ;2- Ff 3£-1 - it 0.28
8.33 1-Butanol , 3-methyl-, formate ; F i 5 /% fig 1.14
10. 653 2-Butanone ,3-hydroxy- ;3-8 3£-2- T il ( Z{# 1) 4.86
11.156 Acetic acid, methyl ester; Z, 1% /! Ji§ 0.06
13.979 Octanoic acid, methyl ester; 3% F i 0.04
15.83 Acetic acid; Z,i% 12.68
18.153 2,3-Butanediol ;2,3- T i 0.43
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2:5% 2 ( Continued Tab. 2)

PR ()

Retention time( min)

e

Compounds

WA T AR 0 L %
Area percentage (% )

18.782 Propanoic acid ,2-methyl-; 5 T 0.25
19.805 Butanoic acid; iE T i 0.26
20. 061 Triethyl phosphate ; B2 = 2. /g 0.20
20.252 2-Furanmethan ; # iz 0.06
20.39 Butanoic acid ,3-methyl-; 5 /% /% 0.91
21.613 Oxime- , methoxy-phenyl-_; F 48 3L 4 15 0.15
21.821 Pentanoic acid,3-methyl-;3-H - fg 0.22
22.593 Benzyl Alcohol ; 7 Ffi i 0.80
22.901 Phenylethyl Alcohol ; % Z, 1. 40
23.278 ( +)-(Z)-Longipinane ; K- i J b5z 0.07
24.284 2-Coumaranone ;2-58 7% fil R il 0.18
25.311 Hexadecanoic acid , methyl ester; |75 F g 0.13
27.466 3-Hydroxy-. beta. -damascone ;3-¥3 £-B- & K il 0.77
27.652 Benzeneacetic acid; % £ 1.21
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us) JE K EZ AT ( Bacillus megaterium ) B 25 1)
FFE ( B. subtilis ) A1 AR ZE /04T 5 ( B. licheniformis) 5
PREZFIRFT I, 383 GC-MS 43HT 13X FLR A Y & 18 ™
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H2-TER SRR, 205 B R RS 50% 3%
JURMI R Z P R R B H SR, PR
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