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Effects of different lactic acid bacteria fermentation on aroma components of
jujube-Cornus officinalis composite Jiaosu
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XIE Ya-Min, SHEN Shao-Hua, WEI Meng-Ting, GENG Tian-Rui

(College of Food Science and Engineering, Zhengzhou University of Science and Technology, Zhengzhou 450064, China)

ABSTRACT: To explore the influence of different lactic acid bacteria on the Jiaosu quality of medicinal and edible
plants, and then screen out different aroma substances. Methods In this paper, jujube and Cornus officinalis were
selected as raw materials, and the differences of volatile flavor compounds of jujube-Cornus officinalis composite
Jiaosu prepared by 5 kinds of lactic acid bacteria (Lactobacillus plantarum, Lactobacillus rhamnosus, Lactobacillus
casei, Lactobacillus acidophilus, Streptococcus thermophilus) were compared based on headspace solid phase

micro-extraction gas chromatography-mass spectrometry. Results A total of 58 kinds of volatile substances were
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identified, among which acids, aldehydes and esters were more abundant, furthermore, 52 kinds were contained in

Lactobacillus plantarum (ZW) fermentation sample. Principal component analysis and orthogonal partial least

squares discriminant analysis could distinguish the fermented and non-fermented Jiaosu (NFJ) samples of lactic acid

bacteria. A total of 16 different volatile aroma components were screened under the conditions of variable importance

for the projection (VIP)>1 and P <0.05. Among them, ethyl acetate and propionic acid could be used as characteristic

markers of NFJ samples. Conclusion This study will provide an important idea for improving the quality of

homologous raw materials of medicinal and edible plants and developing new products.
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TR, YRR | S-F IR | R L mE, TS R P
&, KZEEJET Strecker BEZR—Fh, T8 ih 2N H IR
fige e, HA M RAEERPY . 5 NFY FES A L, R
LAB kMmEH& T 77 PR O & & (P<0.05), L
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HAFEENE, AR LAB kR, L INFEREE AR R
R AT 4 RS, Hoh, (B)-2-CREEE S, KT
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Table 1 Composition of volatile organic compounds of jujube-Cornus officinalis composite Jiaosu fermented by different
lactic acid bacteria
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12 FEERE  dodecanoicacid  CobhiO, C143:07:7  piose  1A6OTE AIBS0TE 10230 AL T
13 TR pentanoicacid  CsHO,  C109-52-4  ND VoL el e Them o
14 i hexanoicacid  CoH0,  Claz621 18005 ORAGE 905 STOE A00E
S B e omo, cibas IS WS 0 Togs wgs e
16 3- LR dega;‘]‘:ti;c‘d CiH20, C60308-82-9 1115..8273 ND ND ND ND ND




5519 1 XUACERE, 45 ONIR)ZLAR B & TR 21 48 1L 26 80 02 A e 28 A AU 0 2 i) 239
= 1(4)
PAN P = N
RO PICEE JOcHBR ATR cAsH fea it ke
NFJ 7ZW SS SR SLT GL
2026.18+ 646126+ 4160.81% 497533+ 434133+ 3585.33%
17 CRE hexanal CHlpO  CO625-1 “yoa6ss  314.04° 201060 57588  14943% 15791
‘ 64.97+ 15947+ 21600+  187.00+  170.67+
18 (E)-2-C Mt (E)-2-hexenal CH; O C6728-26-3 ND 1 s1e T0.140 670" 2297 28 68"
! 021+ 0.47+ 547+ 577+
19 (E)-2-B#H#E  (E)-2-heptenal CH,0 C18829-55-5  ND 0.02" 0.06" |12 17 ND
, 10.56+
20 5-HELBEEE  5-methyl furfural — CeHeO,  C620-02-0 0.68° ND ND ND ND ND
s U, 237+ 2.63+ 244+ 3.80% 437+ 3.73+
K 2 -5
21 WS R benzaldehyde CHO  C100-52-7 0.04° 0,445 0,39 P Lo 0,42
y 021+ 0.17+ 0.36 0.18+ 0.14+
22 2-FIaE 2-nonenal CH;O (C2463-53-8  ND 0,03 0.04° 012° 0.03" 0.05"
547+ 3.55+ 63.5+ 76.63+
23 (E)2-FJ%mE (E)-2-octenal CH,,O (C2548-87-0 ND 0.85° 015 s 5058 ND
. 5.62+ 2839+ 26.13+ 1423+ 13.17¢  14.10+
24 KT phenylacetaldehyde  CgHgO C122-78-1 034° 5 500 3540 267" 1.80° 5150
, 141.50+ 65.35+ 49.03+ 53.30+ 5040+  43.87«
% B furfural CHO,  C98-01-1 452 8.57" 2.85¢ 8.13% 6.75% 2.06¢
26 gy penanoicacid oy cegogg 100E ND ND ND ND ND
methyl ester 0.17
ThR  dodecanoic acid 23485k 607.88+ 60748+ 46046+  523.07+  386.62+
27 F i methyl ester Cista0  CIH-82:0 5, 50 20.28° 80.92° 28.60° 472° 33.21°
~mwe  decanoic acid methyl 280.52+ 72245+ 588.00+
28 4R W e ester CiHn0,  C110-42:9 7700 37088 52430 ND ND ND
s e benzoic acid methyl 98.47+ 33878+ 27621+ 37873+ 33222+ 242.86%
29 AR T ester GO, C93-58-3 7.70° 18.79* 32.94° 15.14* 16.94* 11.57°
b .
30 PR umzme ethylcaprylate  CiflO»  C10632-1  ND %%1; 91";%f ND ND ND
- 991.00+  721.67+ 78733+ 28947+ 32050+ 41933+
31 LR T ethyl acetate C,HgO, Cl141-78-6 70.41° 8.30° 28,508 1115 19.95¢ 11598
EY) SIRZHE  ethylcaprate  CpHuO, C110383  ND 90'37?; %25; ND ND ND
e hexanoic acid methyl 6.74+ 8.24+ 7.30+ 8.10+
33 R i aster CH,0, C106-70-7 ND Lo 0.80° 0.90% 0.30° ND
P — 3533+
34 ARG ethyl laurate Ci4Hy0, C106-33-2 3.06° ND ND ND ND ND
" 379.67+ 35733+  335.67+ 38933  273.00+
35 -2 B 1-hexanol CH,O Cl11-27-3 ND 38.42° 231 14,57 18.15° 0.85"
I 1584.00+ 202467+ 1617.67+ 1626.00= 1508.00+
36 REEE phenylethyl alcohol — CgHj O C60-12-8 ND 247 40% 488 74° 9131 12739 110,08
T, 55.74+ 58.08+ 4733+ 75.40+ 8453+ 6727+
37 1'#"‘%'3-@% 1-octen-3-ol CgHmO C3391-86-4 3'72de 6.74Cd 4.18° 3'4731) 403 8.65bc
(E)-2-CHf- 12,20+ 14.74% 17.43% 9,57+
38 g i (E)-2-hexen-1-0l  CH;,0  €928-95-0 ND o6 3 340 078 ND > 56°
o 5.56+ 5.78+ 5.57+ 527+
39 e furfuryl alcohol ~ CsH¢O,  C98-00-0 ND 65t 048" T |36 ND
2-2.3%-1- 54221+ 44633 33633+  348.00+ 243.67+
40 o i 2-cthyl-1-hexanol ~ CsHisO  C104-76-7 ND 33445 iy oo 05 530 1148
s 159.67+  169.00+  71.67+ 94.00+  67.00+
41 A benzyl alcohol CHO  C100-51-6 ND 17.79° 3210 6.51° 6.24° 557
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NFJ ZW Ss SR SLT GL
6-H2E-5- 6-methyl-5-hepten- 8.12+ 1210 4267+ 3400+ 2833+
42 Bekis-2-H 2-one G0 C110-93-0 ND 1.06° 2.13 208" 436" 416
- 2420+ 2344+ 25.00+ 1533+
43 2- B 2-heptanone CH,0 Cl110-43-0 ND 130° 6.15" 5200 306" ND
AR 1.45+ 1.58+ 31.67+ 2300+
44 i trans-damascenone C;3HisO  C23726-93-4  ND 0.02° 0.03 3910 755 ND
s - 117+ 138+ 137+ 1.69+ 1.94+ 1.48+
45 EZE 2-FEW 2-octanone CHiO  CII-13-7 013" 0,09 0.19% 012° 041
_ 7.03+ 3.72+ 733+ 6.07+
46 3- B 3-heptanone CHL O Cl06-35-4 ND 0,98 0.25° 071 0.96" ND
- 436+ 444+ 445+ 2333+ 5267+  35.67+
47 7 AL cyclohexanone CHiO  C108-94-1 0.07° 0.14¢ 5510 4.04° 569"
. 16333+ 38233+  240.67+  785.67+ 86133+ 73933+
48 LABIN acetoin GH©O,  CS13-860 “jogor Tiss0t 2434 814" 3166°  9.07
49 IR N guaiacol CH©, (€90-05-1 ND 13225(;? 7; lszlf ND ND ND
- . 39412+ 37605 35933+  261.33+
50 Frigdd limonene CiHy,e  C5989-27-5 ND 7 86" 3777 16.26° 1897 ND
i 111.61+ 23533+ 206.67+
51 KL styrene CgHg Cl00-42-5 )" ND ND 18.04° ND 28,04
2-FA JEni, - 327530+ 282696+ 2288.97+ 244320+
52 Wk 2-methyl pyrrolidine  CsH; ;N C765-38-8  ND 118.04° 306.20° 144.59¢ 122 29¢ ND
53 LM  2-methylpyrazine  CsHN,  C109-08-0 ND  Sodo8k 37998+ 32517k 31187\
Tofk 16.99 31.19 9.46 35.03
2-Z3-5- 2-ethyl-5-methyl- 7776+ 51.32% 4820+ 11570+ 11130+  71.20+
A 3L pyrazine CHiN - CI3360-64-0 50 7y 40 9.41° 560 2267 363
' 1-(1h-pyrrol-2-yl)- 6838+  572.93+ 37359+  343.13+  336.03+ 232.03%
- Ml -R3-
3 2-C T ethanone CHNO - CI072-83-9 5130 “1s990 3675 2653 27260 1955
" 9.69+ 5.14+ 11.70+ 16.67+
56 LH ethylbenzene CsHie  C100-41-4 ND L14° 0,890 0.8 L31° ND
THEFAE butylated 112555 67011  706.05:  483.10= 44120+
37 % hydroxytoluene CistO - CI28-37-0 4o 11.22° 53.65° 33.82° 15.78° ND
3, 5- " HIEHE ) 19.33+ 31.67+ 24.57+
58 S 3, 5-dimethoxyphenol  CgH;00;  C500-99-2 ND 473¢ ND 4.04° ND 1.25b

TE: NFJ AR R B LR IR BR A W, ZW ARERME Y FUAT I, SS ARILAERRILITIA, SR HFAEFIEAGERRTA, SLT fURHAN
BHEFLIFIE, GL ARERN T BEFLIF I, AT A /NG 5 B rm it il 0] 22 53 1 .35 (P<0.05), ND FoR AR A6 o

22 AFRURHREAGBESREHIMREREL
1 KUK B

PCA ST R—Fh A8 BB AT 5 050, e i
SRR, RERESCBNA J ZREAZ [ AR R T AR
J TR B LB LAB R TR 20 A 1L 2 3 A A
EREMESTBIRNESR, JE17 PCA 4¥r, ZRWE 1
fise FIE 1 aT%, B4~ 384 PCL fl PC2 SRk 2451
9 50.9%. 25.5%, RFATTHRKIL 76.4%, FRIIRBIRIZEL
EN SR . NFI AR FP7E PCL S Al PC2 i, 5N
LAB K FE 2 B73 MAREFIX 4, BEAT UL, LAB & ERE
il 5 A R TR i 1) XU L B 2 (B A7 — R 22 5 T SLT £

WA SR FEN . ZW AL LA SS RSN T 1 2R, 5
4 BR, Wi Z IR AR B AT o

J T LAB KRELU IR AR A &
Yy, #E—3EPE OPLS-DA 4T, 4ilEl 2 s o 1A 5
Mrigeit )ik, OPLS-DA 455AY R (R°X=0.981, R*Y=0.973)
Q% (0™=0.932) F iy, 106 WA T 7 AR J8E
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Fig.1 Principal component analysis of volatile compounds of
jujube-Cornus officinalis composite Jiaosu
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Fig.2 Orthogonal partial least squares discrimination analysis of volatile compounds of jujube-Cornus officinalis composite Jiaosu
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Table 2 Description of differential volatile compounds and aroma characteristics in jujube-Cornus officinalis composite Jiaosu

75 &2 CAS & VIP {5 FHFHE
1 (S C66-25-1 2.6566 R
2 IR (C334-48-5 2.0184 SIS
3 KL C100-42-5 1.7898 R
4 K C60-12-8 1.7168 IR
5 Z AR C513- 86-0 1.7009 BN
6 L4 HI iR C110-42-9 1.6868 KRR
7 Bz Cl111-14-8 1.6323 PULAS
8 FIR C124-07-2 1.4996 Jig 105 ik
9 IR C79-09-4 1.4529 IR
10 LR C141-78-6 1.4326 TR IR
11 (&Y C142-62-1 1.3343 SIS
12 .7 C64-19-7 1.3043 IS
13 RHR C65-85-0 1.3016 B IR
14 TR C107-92-6 1.2978 PULAS
15 2-H R C79-31-2 1.2903 IS
16 FrE s C5989-27-5 1.0573 A A

H: FHRUFMEHGA S % http://www.thegoodscentscompany.com/categories.html,
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