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Abstract: To investigate the effect of Bacillus amyloliquefaciens GSBa-1 on the ripening and rotting of differ-
ent fruits, jujube, kiwifruit, mango, melon and pear were selected as the research objects. The fruits were
soaked in 1x10% cfu/mL B. amyloliquefaciens GSBa-1 for 15 s, and the disease index, hardness, relative conduc-
tivity, respiratory intensity and total phenol content of the five fruits were measured during normal temperature
storage. The results showed that B. amyloliquefaciens GSBa-1 reduced the respiratory intensity and ethylene re-
lease peak of jujube and mango (25.78%,10.93%,and 11.97%,2.92%, respectively) ,and delayed the respira-
tory intensity and ethylene release peak of pear by 5 days, maintained fruit hardness, delayed the degradation
of titratable acids and color transformation, and reduced the relative electrical conductivity of the fruits. Com-
pared with the fruits treated without B. amyloliquefaciens GSBa-1, it effectively induced the increase of total

phenol content in mango and jujube and improved their scavenging ability against DPPH free radical. The dis-
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ease index of mango and jujube was to 0.2 and 0, respectively on the 4th day. Due to the short storage time, no
disease occurred in pear. However, the strain failed to lower the disease index and relative conductivity of
melon and kiwifruit. Conclusion: B. amyloliquefaciens GSBa-1 could delay the aging of jujube , mango and pear
and inhibit the rotting of jujube and mango, thereby preserving jujube and mango, but its preservation effect is
not ideal for melon and kiwifruit.
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P 2% 2 AT, Bl IR B [ ) 2 K, AT Al
Hedlk T S ANE I W T G5 R, ABT Ab B (1) 4 A (4~
6 d) TEH (4 d) B TR B 3 (P<0.05) sl B 3 (P<
0.01) ik F CK, i ABT Ab B 4R ARk B (4~6 d) FEH
JIN(8~12 d) 15 5 Fiotl . 2% = T CK(P<0.01) , ABT Ab
PR A AR SR BRI VR, AT R0 ) A P 2R

disease index of five fruits

s eIl P
CK ABT
ZH 0 0 0
2 0 0
4 0.60+0.06" 0
6 6.00+0.06" 5.60+0.10
ARk 0 0 0
2 0 0
4 7.1240.01 8.2740.01*"
6 9.20+0.01 11.20+0.01
TR 0 0 0
4 1.20+0.04™ 0.20+0.06
8 8.000.58 7.60+0.06
12 9.20+0.03 11.80+0.06™
fHipLN 0 0 0
4 0 0
6.60+0.12 8.60+0.12"
12 14.40+0.21 18.40+0.23"
A 0 0 0
5 0 0
10 0 0
15 0 0

T = # (] — L SR ] B ) Py AR 3201 ) 22 53 1 32 (P<0.05) 5+ 3%
7 [e] — SH ST [ Ao ) PA 0 Ak 38 2 i) 22 S A0 ik 3 (P<0.01)
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WO AR o R VE R ZEAUAT I GSBa-1 Ab3EXT 5 AR
SEEAPERSZIR N 3 R o

FH e 3 AL, ABT A B & 4 (2~4 ) JRJ7 R
TRk (4~6 d) B2 AL A 25 2R (4~8 d) SRR TR
(4 d) 5z AR A FIEL(10~15 d) 52 R Y Le{E Y
W i T CK(P<0.01) , Ui HH ABT 4b B4 F) T 4k 45
RSP, A, ABT AR HIAE (6 d) R a*H -
H(4~8 d) AR AR R AIAL (10 d) 2R B2 R 2R A b+ fH AR
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Table 3 Effect of Bacillus amyloliquefaciens GSBa-1 treatment on color of five fruits
Ab e st 181 /d R RA
L& a*(H b L& a*(g b¥H
K HCK 0 70.78+0.01 -9.1120.01 49.89+0.01 85.44+0.01 ~7.4420.01 27.33+0.01
2 58.01+0.09 ~4.4420.01 48.11x0.01 83.56+0.01" -4.78+0.10" 11.22+0.01*
4 47.89+0.05 -3.5620.01 44.44+0.01 70.44+0.91" -2.1120.09 6.33+0.01""
6 39.00+0.58 6.33+0.31" 25.11+0.03 63.22+0.02 -1.8920.01 4.67+0.09”
KA ABT 0 70.78+0.01 -9.11+0.01 49.89+0.01 85.440.01 ~7.4420.01 27.33+0.01
2 66.00+0.46™ -3.89+0.05™ 48.33+0.01" 83.44+0.01 -5.5620.16 10.78+0.01
4 59.11£1.73" ~2.78+0.02" 44.78+0.01" 69.00+0.58 ~2.00+0.06™ 5.3320.01
6 40.22+0.12 3.89+0.02 36.22+0.01" 68.78+0.01" -1.67+0.01" 4.00+0.06
ASRAERE-CK 0 53.3320.01 -15.44+0.01 37.44+0.01 69.44+0.01 -16.89+0.01 47.89+0.01
2 37.22+0.01 -15.22+0.01 35.56+0.01" 56.67+0.01" -15.33+0.01 45.33+0.01
4 35.22+0.01 -13.67+0.01 31.11+0.01" 49.44+0.01 -12.11+0.04 43.56+0.01
6 32.56+0.01 -12.44+0.01 26.89+0.01" 35.33+0.03 -11.00+0.58 34.00+0.24
POARRAERE-ABT 0 53.33+0.01 ~15.44+0.01 37.44+0.01 69.44+0.01 -16.89+0.01 47.89+0.01
2 38.33+0.01" -15.11+0.01"* 29.78+0.01 53.89+0.01 -14.67+0.01"* 46.78+0.01"
4 35.33+0.01" -12.78+0.01"* 26.33+0.01 51.67+0.01" -11.22+0.01* 45.67+0.01
6 33.78+0.01" -11.01+0.58™ 25.78+0.01 42.33+0.01" -9.89+0.01" 40.56+0.01"
HH-CK 0 37.56+0.01 -18.67+0.01 49.89+0.01 77.44+0.01 -4.7820.01 24.89+0.01
4 48.44+0.02" -15.89+0.01 57.78+0.03" 66.20+0.19 -1.89+0.18™ 31.47+0.11"
8 69.1120.01" 2.89+0.28" 62.33+0.03" 63.22+0.02 5.000.18 67.44+0.02"
12 66.89+0.05" 8.56+0.03" 65.89+0.03" 60.89+0.91 14.56+0.03" 63.22+0.02
FLABT 0 37.56+0.01 -18.67+0.01 49.89+0.01 77.44+0.01 -4.78+0.01" 24.89+0.02
40.53+0.01 -8.91+0.01" 54.36+0.02 68.89+0.12" -4.000.12 31.00+0.18
63.56+0.01 -1.00+0.18 60.44+0.02 66.89+0.01" 6.22+0.12" 61.11+0.04
12 67.33+0.03 3.78+0.02 60.22+0.02 65.00+0.58 10.33+0.02 68.56+0.01"
#tM-CK 32.13+0.02 -4.33+0.02 7.33+0.02 75.81+0.06 -6.870.01 30.67+0.01
32.27+0.03 -4.60+0.03 8.06=0.01 66.21+0.02 ~7.27+0.02" 31.02+0.03
42.44+0.09 -13.67+0.03 22.44+0.03" 65.22+0.03" -13.78+0.03 44.78+0.02"
12 65.22+0.03" -19.67+0.01 25.11+0.01 60.56+0.01 -15.11+0.10 53.56+0.02"
ER-ABT 32.13+0.02 -4.33+0.02 7.33+0.02 75.81+0.03 -6.870.01 30.67+0.01
32.73+0.02" -6.40+0.02" 12.53+0.02" 68.89+0.01" ~7.4120.01 31.47+0.02"
48.00+0.06™ -8.67+0.02™ 17.89+0.02 62.33+0.02 -13.44+0.02" 40.11x0.01
12 48.78+0.03 -12.89+0.01"  29.11+0.06™ 61.33+0.02" -14.33+0.07" 52.11£0.01
FLCK 0 33.44+0.06 -6.0020.56 22.22+0.01 45.67+0.01 -2.0020.06 7.78+0.01
5 29.33+0.01" -5.33+0.01 16.78+0.01" 34.78+0.01 -2.00+0.12 6.18+0.01
10 34.56+0.01 -2.0320.12 18.56+0.01" 33.22+0.01 -1.8920.01 5.4420.01*
15 27.67+0.01 -1.78+0.01 17.67+0.01" 31.00+0.56 -1.78+0.01 4.13+0.02
AZLABT 0 33.4420.06 -6.0020.56 22.22+0.01 45.67+0.01 -2.00+0.06 7.78+0.01
5 28.89+0.01 -3.00+0.12" 16.44+0.01 42.89+0.01" ~2.0020.06 6.840.01"
10 41.00+0.02" ~2.00+0.06™ 14.56+0.01 40.78+0.02" -2.00+0.06 5.22+0.01
15 29.56+0.02" -1.1120.01* 12.67+0.01 39.22+0.01" -2.0020.06 5.00£0.06"

TE - *3R7 [7]— SR SR I 1 A T Ak AL ] 2 e J 35 (P<0.05) 5 % 327 1] — 2L ST 5] I 1] A 19 A S 1] 28 S 1 f2 35 (P<0.01)

2.3 FRVERM ZETIATTE GSBa-1 AbFENT 5 P 5 S A BE (1Y
A

TR ST T 2 ) T SR S O e, S R SR SO g R A
IR R B E AR bR . TE R SE AT T GSBa-1 4k
FEXT 5 A SLAE A S A 1 TR .

A 1 A%, ABT Kb B KA (6 d) B R A Ak

(2~6d) T2 (4 d) FIFL(10~15 d) {1 5 25 Hg % & 2
T CK(P<0.01) , Horr OB FE 0~2 d B BT
R R At IR B 55.14% . FESS 12 K, ABT AbBRAYEH
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Fig.1 Effect of Bacillus amyloliquefaciens GSBa-1 treatment on

hardness of five fruits
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Fig.2 Effect of Bacillus amyloliquefaciens GSBa-1 treatment on

relative electrical conductivity of five fruits
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Fig.3 Effect of Bacillus amyloliquefaciens GSBa-1 treatment on

respiratory intensity of five fruits
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Fig.4 Effect of Bacillus amyloliquefaciens GSBa-1 treatment on

ethylene release of five fruits
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P 4 Al %0, ABT Ab B BR 8 35 4 T 4 (4~
6 d) KA (2~4 d) FIT 5 (4 d) B 20 B (P<
0.01), LA J ABT 43U RIS 2, Js Bk o v g 1
[BIZEIR 256 10 K, MAh, ABT ACBEAESE 4 Kot o 42
TR 2 B (P<0.01) , 7E45 8 K i R
TR 208 B il i (P<0.05) o 25 532, ABT Ab3g
AT AR AR AT BRI 12 RN AL £ 06 B il

JEZEIX 4 Fh AL e ST

=4

R MEF T E GSBa-1 SN 5 FRLAARE YL E. THERSE. LS EF DPPH BEHERS

2.7 FRVEM AEAOFT I GSBa-1 AbFHXT 5 S szl A
B4 AT 2 R B & A DPPH H L35 BRiE
ip=Ac

AT [ TR 0 AR AT o TR T A I R SR 1
PR A R SRS B Y EE B AR UE M 2R AT
P GSBa-1 AbHEXT 5 Fh AR SR B M EDE ) & i T 2
R i SR DPPH [ i R TE BRAE 1 AU dn
%4 R,

LA

Table 4 Effect of Bacillus amyloliquefaciens GSBa-1 treatment on soluble solids, titratable acids, total phenol and DPPH free radical

scavenging ability

DPPH H M35 BRAE S/

e m:ﬁ AL 5 1% AT B2 P % S (eflg) (g Trolox/k)
TVl
CK ABT CK ABT CK ABT CK ABT
ESS 0 18.50+0.01 18.50+0.01  1.61+0.01 1.61x0.01  600.02+0.01  600.02+0.01 12 111.81+70.15 12 111.81+70.15
2 23.50+0.01 30.50+£0.03" 1.53+0.01  1.55+0.01  590.02+0.13 597.23+0.08" 11 250.12+88.32 11 650.43+39.27"
4 16.50£0.02 26.50+£0.03  1.49+0.02 1.5120.01  587.34x0.05 593.23+0.03" 9 062.49+58.72 10 504.95+40.04"
6 13.50£0.01 21.50+0.03"  1.37+0.06  1.46+0.01  580.26+0.07 588.34+0.04" 6 532.87+71.59 9 964.03+91.85"
e 0 5.50+0.01  5.50+0.01  2.11x0.15  2.11+0.02 3.00+0.06 3.000.06 23.45+0.11 23.45+0.11
Ttk 2 8.50+0.02 16.00£0.01"  2.01x0.02  2.03x0.03 3.21+0.01 3.31+0.01° 24.86+0.18 25.45+0.11°
4 14.00£0.03" 12.50£0.02  1.86+0.01  1.92+0.02" 3.35+0.02 3.4120.01 25.29+0.08 25.97+0.01*
6 11.50£0.02  11.50£0.01  1.35+0.01 1.55+0.02* 3.49+0.02 3.48+0.01 30.69+0.11" 28.62+0.07
R 0 9.50+0.08  9.50+0.08  1.63+0.01  1.63+0.01 2.98+0.01 2.98+0.01 2.49+0.03 2.49+0.03
4 13.50£0.03  14.0020.05*  1.03+0.02  1.13+0.03" 3.0220.02 3.1320.01" 2.49+0.01 2.57+0.01*
8 14.00£0.03 16.50+0.03**  0.71+0.01  0.83+0.02" 2.99+0.01 3.08+0.01" 2.44+0.01" 2.39+0.01
12 16.50£0.03 16.50£0.03  0.59£0.01  0.68+0.02" 2.53+0.03 2.73+0.02" 2.010.02 2.33+0.01
LN 0 8.50+0.03  8.50+0.03  1.37+0.06 1.37+0.06  240.02+0.01  240.02+0.01 17.73+0.07 17.73+0.07
4 18.50£0.03" 11.50£0.06  1.15+0.01  1.1320.01  239.51x0.02" 236.34+0.04 16.27+0.02" 14.92+0.03
8 33.50+0.07" 16.5020.03  0.93x0.03  0.84+0.03  239.26+0.03"  228.74+0.04 15.93+0.03" 14.09+0.04
12 18.50+0.03" 13.50+0.03  0.91+0.03  0.83x0.02  239.33x0.02"  220.43+0.04 5.71+0.01" 1.58+0.02
A 5.50+0.06  5.50+0.06  0.48+0.02  0.48+0.02 2.52+0.02 2.52+0.02 1.89+0.02 1.89+0.02
6.00+0.03  8.50+0.02  0.31x0.01  0.33x0.01 2.73+0.03" 2.65+0.02 9.39+0.01™ 8.29+0.01
10 15.00£0.01 17.50+0.01*  0.26=0.01  0.3120.01" 2.83+0.04 2.7620.02 11.93+0.01* 10.17.20.01
15 10.50+0.07 11.50+0.03" 0.25+0.02  0.29+0.01 2.93+0.03 2.88+0.02 16.39+0.01" 13.06+0.01

U+ 7 Tl — SRS R B ] 90 A L 112 58 035 (P<0.05 ) 3 7% [l — 552 B I BF ) g 9 Ak B4 1 2 S8, 58 (P<0.01) .
% 4 A J0, ABT b BN T4 A(0~2 d) &

BRERE(0~2 d) FEH(0~8 d) FIBL(0~15 d) (1) AT 5
T Z2ROEI 6 T & H(0~6 d) A FRAE B (0~
6d) TR (0~12 d) FIFL(0~15 d) i T % 52 R 1Y) 3 fie .
{H ABT Ab B TCRT 35V B2 9 B A 2 5 I T
CK(P<0.05), il R & &5 CK AH L o 2 5,
ULH ABT A B i 74 #E &R 8 37 9 5, A2 1k 1 &I
B . TEBE R 1 2 /D H A P R
WM 8 bR, DPPH [ Hh 35775 bR 16 P e o Ak 76
P& Z R W 2R G WM . Aryal SF08HF5 HHTR
AiE TS S W BT A AEAR R A AR DG . ABT Ab 3!
AT DR W 4 i A (2~6 d) ST 2 5 F1 DPPH [ Hy
KW B AE 71 (P<0.01) . ABT Ab 3 % 8 AR (2 d)
M AR B E T CK(P<0.01),H DPPH H 5L

Wfie 1 B T CK(P<0.05) ., 7E45 4 K, ABT Zb3fY
TR RS R B E T CK(P<0.05) , H: DPPH [ 3
TR BE I B2 5 T CK(P<0.01) , (B ZEEH IV AL 52
T 2 H, ABT Ab BRI T 0t 40 1) EHOTCOR Y 2 A1
A K DPPH [ 1 JETE BRBE ) W42 T, s 1 & IR
RUE SRR BT BRAR T RSP AT 1 .
2.8 fRIER FHATEE GSBa-1 AbFR 5 Fh 552 A4 I 51 S
R bR A S AT

Wt FIR IR, S AR SEE AR AL PRSI T
{4 A BRAS A B e AN — | XA S BUR S TR I 1 7=
AETHRNZES . F, 56X CK il ABT P 4b
T 3T B 5 iR S A A B B A B AR A DR T AR
HEAL IR 23 B, B 76 WL 2E ABT Ab 336 A [a] SR 52 1) 5%
W, 25 SR K 5 s .
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Fig.5 Heatmap plot of storage quality indexes of five fruits treated with Bacillus amyloliquefaciens GSBa-1
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I 5 0 AL, ABT b AT A7 S5 Ak 1 B RS2 A B2 I
RS SEAR R HL S 58 | PR 500 B8 R 2 R TSR, 40 i 2R e
W, FEMREZE RS B B 20 ABT Ak BHEE T i
PRI RS, G4 PO R AR . ABT Ab H ik =5
P v T RRAT R AR T HL 538 DA R S 15
FEHC 0 TN, ABT 4L 32 i 1 /ITIFI IR 2
KRBT ANARO HL S 3, AN 1 B TCAY S e 7

3 itig
3.1 fRIER TR GSBa-1 AbFEXS 5 Fh LA i
EALbA ]

A3 50 FH i € A 2F 6L FF T GSBa-1 T WRIR I
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I R RN AL Y F5 A AR B R B
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A

W2 558 R LR R TR PR R 5 R Jm A e
EOW Y 45 ARUSl, ABT Ab 3 S Y & K (4~6d) | 75 R
(4 &) BRI (2~4 ) B T2 58 B2 RN 2 BT 1)
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TR A . 28 PSR AL I S TE i FR vh e A
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A6 0T 55 1A B R SR B SR A 60 % AR A8k . ABT
A T AT DA AT R SN AL ) (o R A B T R S fi
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T CK 4. RN nT RE R AR R L & & 20, ff i
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GSBa-1 ] BB X4 o RAIAL Al B A A
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BRI, PR T AN AL LSS AR , i i
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