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1.2
1.2.1  A-F@kh & HABA NA 37 C 24 h
NB 37 °C 200 r * min "' 24 h HABA .
1.2.2 @& 0.5 em PDA
2.5 cm HABH 4 28 °C
2/3 HABH
8 )
+
/mm = >
= - x 100%
1.2.3 F@#&am e HABH 107 ~1077 s 100 plL
NA 24 h .
1.2.4 fhAkdzsikagitit . w=2% . . . . .
. D - . . 10 ’ NB pH
7.0 250 mL 100 mL 121 °C 20 min. 1 mL 24 h
HABH 37 °C 180 r * min " 48 h.
: 10 w=2% N N N N N
. . m( ) i m( ) =1: 1.m( ) m( ) m( ) =
2:2:1 10 NB . .
11
w=0.1% KH,PO, FeSO, ZnSO, NaCl MnSO, MgSO, CaCO, 7
; . 5 4
L,(4°) HABA
1.2.5 JaEEHREM4GHFLE pH 0.1mol*L™" HCI 0.1mol*L™" NaOH
pH . pH 5.0 6.0 6.57.07.58.09.0 100 mL 250 mL
121 C 20 min 1 mL HABA 37 °C 180 r * min " 48 h.
250 mL 100 mL. 121 C 20 min. 1 mL
HABA 20 25 28 32 37 42 °C 180 r * min "' 48 h°
250 mL 30 60 90 120 150 mL 121 C 20
mino 1 mL HAB4 37 °C 180 r * min ' 48 ho
250 mL 100 mL 121 C 20 min. 1 mL
HABH 37 °C 180 r * min " HABH 12 24 36 48 60 72
84 96 120 h.
250 mL 100 mL 121 C 20 min.  HABH
©0=1% 2% 4% 6% 8% 37 °C 180 r * min"~' 48 h.
250 mL 100 ml. 121 C 20 mino 1ml. HAB-1
37 C 120 150 180 210 240 180 r * min ' 48 h.
1.2.6 32 ARABIZHREMHRACH G HABA & 8 2 Ao dr B F ML HABA ©=1%
NB 37 °C 180 r * min ' 48 h;  ©=2%
7Y 37 °C 190 r * min "' 24 h. HABH .
1.3 3 Excel SAS 0
2
2.1

2.1.1 B RBEF2EE TR HABHd £ KB EHGFm
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Yeast extract; Tryptone: NH,NO; =2 : 2 : 1, C: 1. FeSO, 2. MnSO, 3. ZnSO, 4. CaCO; 5. CK 6. KH,PO, 7. NaCl 8. MgSO,
Fig. 1 Effects of carbon nitrogen and metal ions on the growth of HAB- strain

A: 1. Glucose 2. D —frucose 3. Sucrose 4. Maltose 5. Xylose 6. Soluble starch 7. Comn flour 8. Mannitol 9. Galactose 10.

Sorbose; B: 1. Beef extract 2. Yeast extract : Tryptone =1 : 1 3. Yeast extract 4. Bran 5. Bacterial peptone 6. Urea 7.
(NH,) ,S0, 8. Tryptone 9. NH,NO,; 10. Yeast extract : Tryptone : NH,NO, =2 : 2 : 1; C: 1. FeSO, 2. MnSO, 3. ZnSO, 4.

€aCO, 5. CK 6. KH,PO, 7. NaCl 8. MgSO,
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2.2 N
HABA4 HABA Y 30
gL' Jd0ge L™ 30g- L™ 40 g« L7 1 geL"KH,PO,. ZY
HABA 2.438 x10" » mL ™' 34.97 mm( 1) .
1
Tab.1  Optimization of medium components using the orthogonal design
KH, PO, . . . I
Code Corn ﬂ(ilfr Su(trosz:] Yeast extrfi(tt er{l (g L) Quantity of ba(tterla Diameter of inhibition
I(geL7) /(g*L7) I(geL™) /(g*L7) & /( x10° « mL™") zone /mm
1 10 10 10 10 0.5 20. 6Egf 29.40Cd
2 10 20 20 20 1.0 81.7Ccd 32.60ABb
3 10 30 30 30 1.5 76.4Ccd 31.53BCbed
4 10 40 40 40 2.0 209.2Bb 32.43ABbe
5 20 10 20 30 2.0 61.9CDde 31.67BChc
6 20 20 10 40 1.5 30. 5DEgf 32.00BChc
7 20 30 40 10 1.0 194.7Bb 31.50BCbed
8 20 40 30 20 0.5 22.8Egf 30.57BCbed
9 30 10 30 40 1.0 243.8Aa 34.97Aa
10 30 20 40 30 0.5 212.2Bb 31.37BCbed
11 30 30 10 20 2.0 7.0Eg 32.67ABb
12 30 40 20 10 1.5 20.4Egf 31.63BChc
13 40 10 40 20 1.5 39.4DEef 30. 77BCbed
14 40 20 30 10 2.0 24.2Egf 30.27BCcd
15 40 30 20 40 0.5 87.9Cc 30. 67BCbed
16 40 40 10 30 1.0 9.9Eg 30. 63BChed
0.01 0.05

Note: Different capital letters mean extremely significant difference at 0. 01 level different small letters mean significant differ—

ence at 0. 05 level

2.3 7Y
7Y .
2.3.1 pH1& pH 5.0~6.0 HAB-
mL~" pH 6.0 2.05 x 10" * mL"™"'
pH HABA
( 2A) .
2.3.2 BEAEE 37 C
mL™" 32.2 mm. 37 C ( 2B) .
2.3.3 ®%¥® 250 mL 30 mL 60 mL
60 mL 2.31 x10° * mL™'
mm 60 mL HABA4
60 mL.
2.3.4  3EIRE) 12~24h  HABA
3.4 %10 e mL™! 72 h HABA
35.7 mm( 2D) .
2.3.5 #AE HABH
3.3x10° e mL™"  32.8 mm.

( 2E) .

pH\ ~ ~ ~
1.42 x 10" « mL™! 2.05 x10" »
35.0 mmo
o pH 6.0
1.83 x10° »
HABA
32.3
( 2C) .
250 mL
24 h
72 h ;
24 h
HABA 24 h .
2%
2%
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Fig.2 Effects of different culture conditions on the growth of HAB strain

A: Effects of different pH values on the viable count and antifungal activity of HAB strain; B: Effects of different culture tempera—
tures on the viable count and antifungal activity of HAB- strain; C: Effects of different liquid volume on the viable count and anti—
fungal activity of HAB strain; D: Effects of different culture time on the viable count and antifungal activity of HABH strain; E:

Effects of different inoculation amount on the viable count and antifungal activity of HAB- strain; F: Effects of different rpm on the

viable count and antifungal activity of HAB- strain
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Comparative Trials of Different Pumpkin Cultivars for Fruit Quality

LIN Shisen ZHAO Shuniu CHENG Shanhan

( Key Laboratory of Protection and Development for Utilization of Tropical Crop Germplasm Resources Ministry of Education;

College of Horticulture and Landscaping Hainan University Haikou Hainan 570228 China)

Abstract: Fruits of 8 desirable pumpkin cultivars were determined in quality traits such as firmness water con—
tent soluble solids content vitamin C protein content fiber content and 8 — carotene content to assess their
fruit quality. The results showed that these pumpkin cultivars were high in the contents of soluble solids and be—
ta—carotene good in firmness and stored well. There are significant differences in nutritional composition among
different pumpkin cultivars. Pumpkin Miben 41 and Changde Miben had a higher while Pumkin Micheng had a
lower nutritional quality.

Key words: pumpkin cultivars; nutritional quality; general traits
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Optimization of Fermentation Conditions for Bacillus subtilis
HAB- to Produce Antimicrobial Substances

SUN Liang LIU Wenbo YANG Tingya HE Hongyu WU Guoliang
ZHANG Yu MIAO Weiguo ZHENG Fucong

( Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresource/College of Environment and

Plant Protection Hainan University Haikou 570228 China)

Abstract: An attempt was made to determine the optimal medium for Bacillus subtilis HAB- growth and the
best fermentation conditions for Bacillus subtilis HAB to produce anti-microbial substances. Suitable C source
N source and metal ions were screened for the medium and the cultural conditions determined for the strain HAB-
1 through single factor test with the methods of shake flask culture and plate confrontation. The optimal carbon
source was sucrose and corn flour the optimal nitrogen was yeast extract and bran and the optimal metal ions
were K*. Orthogonal experiment showed that HAB- had the strong anti-microbial activity against pathogen
when cultured in the medium ZY. This medium contained 10 g * L™ sucrose 30 g * L™' corn flour 30 g+ L™
yeast extract 40 g * L ™' bran and 1 g * L' KH,PO,. The culture conditions for this medium were further opti—
mized. The optimal cultural conditions of this medium were pH 6.0 the fermentation temperature 37 °C  the
medium volume 60 mL in a 250 mL flask the inoculation volume ratio 2% ( V/V) the fermentation time 24 h
and the rpm 190 r * min ~'. Under these culturing conditions the strain HAB- had the largest viable count and
the highest antimicrobial activity against anthracnose pathogen in rubber tree. The viable count and inhibition
zone diameter were 2.6 x 10'° /mL and 34.0 mm respectively 123.81 times and 1. 10 times higher than those
of the strain HAB- cultured in NB.

Key words: Bacillus subtilis; plate confrontation; shake flask fermentation; optimization



