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Isolation, identification and application of lactic acid bacteria
from Yunnan pickled pear

DING Feng-Ling CHEN Wei-Wei HAN Peng ZHENG Lu-Hua LUO Yang YIEn
LIANG Xiao-Bo

College of Agriculture and Food, Kunming University of Science and Technology, Kunming, Yunnan 650500, China

Abstract: [Background] Pickled pear is a popular pickled fruit in Yunnan Province with delicious taste
and unique flavor. It has been eating in Yunnan for more than 100 years. However, the systematic analysis
of the microbial population in this product and the study of the fermentation mechanism are still lack.
[Objective] The purpose of this study was to analyze the distribution of lactic acid bacteria in pickled
pears, and to elucidate the effects of lactic acid bacteria on flavor substances in pear fermentation.
[Methods] Lactic acid bacterial strains were isolated from twelve samples of pickled pears collected from
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four different regions of Yunnan Province. Bacterial strains were identified by colony morphology,
physiological and biochemical characteristics and 16S rRNA gene sequence analysis. The isolated lactic
acid bacteria were used in pickled pears preparation and the resulting products were evaluated by sensory
evaluation and flavor substances analyses by GC-MS. [Results] Altogether, 79 strains of Lactobacillus
plantarum, 3 strains of Lactobacillus paraplantarum, 1 strain of Lactobacillus pentosus, 1 strain of
Lactobacillus casei, 2 strains of Lactobacillus paracasei and 1 strain of Lactobacillus brevis were isolated
from pickled pear samples, with Lactobacillus plantarum being the dominant strain in pickled pears. Using
isolated strains in the pickled pear fermentation, the product got better flavor and shorter process time than
natural fermentation about 5 days. The composition of flavor substances analyses showed that in lactic
acid bacteria fermented pears, ester and alcohol were much more abundant than those in natural fermented
pears. [Conclusion] Lactic acid bacteria are abundant in Yunnan pickled pear. Using these bacteria in
pickled pear fermentation could produce picked pear with better color and taste, more abundant flavor
substances, in shorter time. This study confers great significance for the improvement and standardized

preparation of Yunnan pickled pears producing.

Keywords: Pickled pear, Lactic acid bacteria, Fermentation, Isolation and identification, Flavor substance
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Table 1 Source of the pickled pear samples

GRETE RS R R RIS pH I3 B E R S
Sample No. Sample source Sample type Strain No.

1 Cuihu, Kunming Merchant purchase 3.63 1-1-n, 1-2-n

2 Nanping Street, Kunming Merchant homemade 3.74 2-1-n, 2-2-n

3 Zhonghe, Tengchong Merchant purchase 3.34 3-1-n, 3-2-n

4 Gudong, Tengchong Merchant homemade 3.33 4-1-n, 4-2-n

5 Dali Ancient, Dali Merchant purchase 431 5-1-n, 5-2-n

6 Zhongshan Road, Gejiu Merchant homemade 3.57 6-1-n, 6-2-n

7 Yangjiatian, Gejiu Merchant homemade 3.34 7-1-n, 7-2-n

8 Kowloon Farmers Market, Mengzi Merchant purchase 3.56 8-1-n, 8-2-n

9 Guilin Street, Mengzi (1) Merchant homemade 3.37 9-1-n, 9-2-n
10 Guilin Street, Mengzi (2) Merchant homemade 3.33 10-1-n, 10-2-n
11 Ancient Farmers Market, Jianshui County Merchant purchase 3.81 11-1-n, 11-2-n
12 Hanlin Street, Jianshui County Merchant homemade 3.50 12-1-n, 12-2-n

T O 12 RS BIHEAT 2 RO EE, X BB AR EA T A 5 5 1A 1-1-n A QR AR — AR B EAT 26— WO B A B 28 — A i
Note: The 12 samples were separately separated twice and sequentially numbered; For example, “1-1-n” represents the first strain of the

first batch of the first sample.
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Table 2 The sensory evaluation indexes and scoring standards of pickled pear

U E| i sy (N
Project  Standard Deduction Score
Color Pear color is normal, fresh, shiny, free of debris and foreign matter, clear soup, no mold floating film 20
The color of the pear is slightly dim, and the soup is slightly turbid 1-3
The color of the pear is not normal, the soup is turbid, and there are impurities and foreign matter 4-6
Pears are black, the soup is cloudy, and there is a mold floating film 7-10
Aroma It has the inherent aroma of pear, or a fermented aroma, or a compound aroma after the addition of 30
excipients, no bad odors
The aroma is not rich, the fermented aroma is light, no bad smell and other odors 14
Slightly fermented aroma, doped odor 5-8
Have bad smells (such as rancid smell) and other odors 9-15
Taste Sour, sweet and salty, moderately pure, no sour, salty, sweet, no succulent taste, good taste 30
Sour, sweet and salty, no odor, taste is good 1-4
Sour, sweet and salty, sweet and sour salty or too light, no smell 5-8
Sour, sweet and salty, sweet and sour salty or too light, unpleasant taste 9-15
Texture Moderate soft and firm, crisp, chewy 20
Soft and hard, the pears are less crispy 1-3
Pear tissue is slightly hard or slightly soft, no brittleness 4-6
Pear tissue is hard or soft and loses its organization 7-10
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Figure 1 Morphological observation of partial colonies
and bacterial cells
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Note: A: Colony morphology; B: Cell morphology of 1-1-8; C:

Cell morphology of 6-1-11; D: Cell morphology of 12-2-2;
1 000x.
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Figure 2 The gel electrophoresis of metagenome of PCR amplification of 16S rRNA gene of partial strains

7. M: 1 kb DNA Marker; CK: il ddH,O f [H %} BE.
Note: M: 1 kb DNA Marker; CK: Negative with ddH,O.
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Table 3 The composition and regional distribution of lactic acid bacteria from pickled pear

e A= R R IR o3 BB R (AR KO

Sample No. Source Isolated strain (number of strains)

1 Cuihu, Kunming L. plantarum (14), L. paracasei (2), L. casei (1)

2 Nanping Street, Kunming L. plantarum (21)

3 Zhonghe, Tengchong =

4 Gudong, Tengchong -

5 Dali Ancient, Dali =

6 Zhongshan Road, Gejiu L. plantarum (16), L. paraplantarum (3), L. breris (1)
7 Yangjiatian, Gejiu L. plantarum (4)

8 Kowloon Farmers Market, Mengzi L. plantarum (15)

9 Guilin Street, Mengzi (1) =

10 Guilin Street, Mengzi (2) =

11 Ancient Farmers Market, Jianshui County L. plantarum (5)

12 Hanlin Street, Jianshui County L. plantarum (4). L. pentosus (1)

e - RAGH

Note: —: Not detected.
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Table 4 Sensory evaluation of fermented pear product
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Table 5 Types and relative percentages of volatile compounds identified in pickled pear

S SR R K I H R A
257 Compound lactic acid bacteria fermentation Natural fermentation
Category AHRT £ it AERTF Bt
Relative content Quantity Relative content Quantity
Ester 10.183 21 7.54 13
Amide 8.361 4 21.77 3
Ketones 1.189 4 0.65 4
Hydrocarbon 55.190 54 28.87 21
Alcohol 22.383 10 2.49 10
Other 2.694 11 38.68 10
Total 100 104 100 61

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



766

(DGR7/E Sk

Microbiol. China

*6 MMABBRPIELMENS RBAXEE
Table 6 Volatile components and relative content (%) of two kinds of pickled pear

25 R MR Y LR K B AR A
Category Volatile constituents Compound lactic acid bacteria Natural fermentation
fermentation

Ester Methyl palmitate = 0.07
Palmitate 0.252 =
Ethyl acetate 0.294 =
Vinyl acetate = 0.03
Octadecyl vinyl ester 0.064 =
Butyl trichloroacetate 2.199 =
Dibutyl sulfate 1.143 =
Thioacetate 1.049 =
Isobutyl phthalate 1.270 =
Ethylhexyl phthalate 0.381 =
Diisobutyl phthalate - 0.40
Dimethyl phthalate = 0.03
Dibutyl phthalate 1.093 0.26
Hexyl decyl ester 0.086 =
Mercaptoisobutyl ester 0.036 =
Eicosyl vinyl ester 0.190 =
Bis(2-ethylhexyl) adipate 0.491 0.07
Ethyl benzoate = 6.33
Methyl benzoate = 0.09
Ethyl crotonate, (E)-ethyl trans-2-butenoate = 0.05
v-hydroxy octadecanoic acid lactone 0.177 =
y-hydroxybutyrolactone - 0.05
Ethyl B-hydroxybutyrate - 0.08
8-phenyloctanoic acid trimethylsilyl ester = 0.03
4-octadecanolide 0.346 =
Ethyl 3-hydroxytridecanoate 0.079 =
3-(methylthio)-(E)-2-ethyl acrylate 0.021 =
2-pentyl undecyl ester 0.034 =
Ethyl 2-methylbutyrate - 0.05
2-butoxyethanol benzoate 0.164 =
Methyl 13-methylpentadecanoate 0.550 =
1-(+)-Ascorbic acid 2,6-hexadecanoate 0.264 =

Alcohol Isoamyl alcohol 0.768 0.31
Isobutanol - 0.11
Cetyl alcohol 0.188 =
Cyclohexanol = 0.03
Trans linalool oxide (furan type) - 0.02
Trans-2-nonenol 0.035 =
Octadecanol 0.088 =
Phenylethanol 1.278 0.55
Benzyl alcohol 0.081 0.40
Alpha-furanmethanol = 0.09
3,7,11-trimethyl-1-dodecanol - 0.02
2-methyl-n-butanol 0.915 0.92
2-hexyl-1-octanol 0.180 =
2,6-Dimethyl-2,7-octadiene-1,6-diol - 0.04
2,3-butanediol 18.753 =
1-methoxy-2-butanol 0.097 =
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Other Butyraldehyde 0.05
Isobutyl tert-butyl ether 0.048 =
Dibutylhydroxytoluene 0.029 =
Vinyl guaiacol 0.10
Quinol 0.07
Phenylacetaldehyde 0.228 0.03
benzoic acid 28.3
Benzaldehyde 0.01
phenol 0.165 =
N,N,2-trimethyl-3-pentylamine 10.00
D-ribose, 2-deoxy-bis(thioheptyl)-dithioacetal 0.460 =
3-allyl-2-methoxyphenol 0.304 =
2-ethylhexanoic acid 0.045 =
2-naphthylaniline 0.327 =
2-methoxy-phenol 0.073 =
2-methyl-1,4-benzenediol 0.04
2,4-di-tert-butylphenol hydroquinone 0.527 =
2,4-dimethylbenzaldehyde 0.488 0.01
1-isochroman-3-carboxylic acid 0.07

T - Akt
Note: —: Not detected.

AL R HA ARE MG E, RATRE SRR AN
B P,

WP & BT B vh (45 R ML A W A8 A B B
20, 1652 G FLIR T8 R IR AL h LU IS (R
R 55.19%) . B CHIXT F 5k 22.38%) . RIS (HH
Xk 10.18%) & bl %, 7E AR KB AL
MR WA HABIE AR A 38.7%) . KRN
T 28.9%) . BRI S WI(AHNT it 21.8%) &% &
2 o B2 TR TR R TR T AL Rl 2 i R A
PIFIZE(104 Fyiz 2 T H AR K BEAL (61 Fl), o
X IRV BT R 5 A P iR 28 4 o TR ) T 2 F A
SRBEEAY, MR FD ZLRR TR R B A, 3L
i R 7R U PN K B0, A LR PR R 2R, X At
TAEP AR AR R DT v A Ad TR e
HOFLIR TR & W B, AKXk B R e AL R PY
Hp=Eom T, X RS TH. iRk
THe. BRI & R = (R 6). 75h,
15526 FLIR TR R TR AE vh 35 i i T 28 S IR AR 1Y
Sk, Sfem MY A RE , BEb Y B (EA
%, KA Rt AE = AR R Ay AR Y, X AL

AR E R M, AR LA
s , A MUEYsCE R R, A
TR e P 3l A v A R R T 2L, e K
V) P e, B 7 A 1) AU ) o 2 2 T A RE R
LT L AR & W AL b R R A R AR v (A
Xl 28.3%), HARMPEER IR, 2520
ALK, X2 A FLRR TR & B A XU B A
(A JEA
3 Wik

= B AR — PR B B (AL 8 R TR KR, 7
B )RRl R e A Z I (ENE N1 BE 3 (B Wa s
J7 AR FUAFRE A SGEA X 2 F A 6 -
X 12 iR P LR R o s S, RIS
BRI E G Y U R R R
JEWIR ST . R PIFE R SE AL G K
[ 32 B A P AT DA 7E 11 2% & 8 i AS (] B B X
PR | RS R I B E R . T F SRR
FLIR T & B 38 v 26 X A3V, Hoh R LT
B B R 2 I — 2RI E . AP R
PIFLAT B & T B PR AT PR R R R SR K R
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YORE, UEBA T R LA B T LR FH L B SR K
SRR, AL R 2 g X LA AR et i & K
W, HAT M AR HL R B A GG o A8 SCRIFARE
FHEET S H MR LN ILIREF , R TSR RE
HILBRE A TE N . AR, MY ETE S ™
B B I AT LA , I & PR E R & I i A
H KRR R H i S R s T A
SRR BEEBL SR, fAE—E G, 734h, A
RIGOBLRER T &4 F &5 WFLR A Z A, B
25T AR B R o BRI eV B & b
AR . HEREE. AR . A REFEE WY,
AT T e L g % ) SRR A 9] o 2 oy 25 )
R FH LR 1 A T T A T o A5 S P R I XU 2
PRI A R RS T o IR e S PO R AT 1
FEFLAT B A QLY 3 Rl A A A5 10 g
BRI LR RS H BT ik 1.78x10° CFU/mL, Ptk
BEBHHOA 1.22x10° CFU/mL, 33X 15 B [ REAE 4 15
T L JC O EE S AR SCEE X FLRR A A T T
B RGN RE M S, TS LE
B Tt v 0 RH B A RO Y B O I 1 i A fr E
— 5T I

WA, A FLER B & e 1 B A R %
Jo 1y e e e T AR . A WF SR A 2 R FLIR 1R R
G RBEA LR SR, JIEELIR A E
B R TR RN 4 1R 1t P RS M R AT B 1
RCRPS . Sun 78 il 45 A BT 5T P & B
FL IR AT T 00 R L R T ) 2 WG 1 << SRR %
A BN FEARSSE R, R R S
FUFFRR LA 1:1 BB TR IS, & BRTE & e s
I A LR TR AT B E A AR ke T AL 1 7 R R
5. AN, TERE SRRy At kI, B
FLIR R T B4 s o A TR S XU ) TR PR R
o IR T IRIR LT A SR R B AL R R A
A R th LR - N R — O RS AR Y
BT AR AR H PR S P LA S L X P B R
FUFF P TE R BERTIALEA T TG 8l R A FLIR A &
PR AL B R I SRR, NI & I miT i pH {ELR%

fi&, bk mEE AR AL A AT,
A By i S U 0TS 0 A A A AT R A
PRAP P Y, SRS N T UE R T R e
R T 7R X B AR S M K KUy T ) HE it 3 R
WA

ik, mERAhIRE BN R, T
FARRYIFUT R . RAEYIFUAF R OB . T
MEFUATF I . R TEFUA A FLAF T, i
FUFRCA KOS R R . b, TEIEALE IR
B N RN R 5 ZLRR A RE 1R M B R el 2
- RREER, RIFRFNEER K I L3 BT A s
A RURORGR R BN 5 19 T 2010 . DAL XUk
JRERGL, G SRR A A i KR L
RABEAE R, a5 A A T A [k
AWFTER AT A P ALIR R AR O, N =
FVEL O AR E R it T Bk, SR A
7 AT S B A5 A e L A e K e ALY, 3
IURP T B, Dl B ™ b i m] 5 e S SR R
(5 Tl
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