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Study on bacteriostatic activities of alkaloid extract

from the inedible parts of the eggplant
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Abstract: The alkaloid extracts of the inedible parts from the
eggplant in food were investigated by the acteriostatic experiment and
stability experimentS. The common ability of bacteria inhibiting nine
kinds of common spoilage microorganisms, and the influences of the
heat treatment, pH value, ultraviolet irradiation, the concentration
of sucrose and NaCl concentration on it were also studied. The results
showed that the extract had good antibacterial effect on yeast, bacte-
ria and mould, and a significant bacteriostatic effect was better than
that of 0.5% potassium sorbate; the thermal stability of the extract
was good under the temprature of 121 °C, while the bacteriostasis
effect greatly reduced when the treatment temprature reached to
121 °C. The pH and ultraviolet radiation also had a certain influence
on the extract bacteriostatic activity, the optimum pH value was 7~
8; the bacteriostatic activity was basically stable when ultraviolet ir-
radiation in less than 30 min, and significantly decreased 30 min

later. In additioncal, the antimicrobial activity of the extract
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increased with the increase of concentration of sugar or salt.
Keywords: eggplant; inedible parts; alkaloid extract; bacteriostatic

activity
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S SR AR T E 43 A W B K SR R LB B R B F R O R 4R
BEFLISAR I, I g 0 K 7 50 4 1 25 B RO R R O 52 4R
8% .
1 FeLS 5%
1.1 #R5 s
LT AR

T o Al £ A R DU IR A R A (LR i T AR 2K
WA T LM A R PR T R X 4k R S A A T
WEEHR, BRERWMEERFTZEAARTE. T
60 °C HET . b . 2 45 H i (FLAE 0.355 mm) . 15 3 ik
EEH S K. JH PVC/PE & & M3 26, 4 °C ik 4 ¥ 5.
#H

7500 CE VRACEN R R TR L RE AR LB R AN o BT gt [
24 Bk 2F R0 A B A 5

4 68 ] 4 BR 1 (Staphylococcus aureus) \ K AT
(Escherichia coli) A8 2 MK (Bacillus subtilis) 3% 1 A8
TEHF W (P. wulgaris) ¥ 1T K Csalmonella) | % 24 1§ B
(Candida albicans) Wi B £ (Sac-charom yces cerevisiae) |
HE (Penicillium sp) VBT (Aspergillus nige) : i &1
BHEERA A

FRERAREREEAK 10 g 4 RWE 3 g BB
20 g.NaCl 5 g.7k 1 000 mL.pH 7.2~7.4, F T HE 5% ;

LS SRR IR AR 200 g T IR K 20 g AT 10 g,
K 1000 mL, B pH, TR GRS
1.1.2 FEMHTEH
TR K R A% . WDZX-200KC #I, | iff 22 BES7 2o i) s
M TR B ACB-4AL B, b 5t 2 1% 55 ) Bl £ A R
AP YRR . HD3100 %Y, 4% E Bandelin 24 7
JE % 7% % AW . RE5203 7, 1 ¥ Lb B4R il 1 A BR 2> 7] 5
A AL BT FRA - SPX-150 A, TE 4 WK AR {8 il 3 A BR A ] 5
1R R B ST-G100 A4, b 5t il # U AR & A BR A H] .
1.2 AFiE
L2.1 AR A W iR BOR M Hl & BOm AR s
FHE R A 100 g, 1 1000 mL 75 % 2 BRI i . 35 °C A I (3
800 W) H 40 min, il i . U8 B 0 % 28 R AR Uk 4 IR
BRSO R pHEE 2~3, L8 IE R
MINa, CO, 3 % pH & 10,5, 7% A4 #2597 8 U1 3€ . 20 C
8 000 r/min #§.0> 40 min, 3 2% F 5 W JH B AR T UL
J& B H T 10 mL JooK & B . BIAS 204 E & 3 o A Y iR
R 45 WA BT o AR AT 31 e B B R
1.2.2 BRI AL R R IR A 8 A5 Ak O D i AR R
T R AT IS AL R 3R (A P B SR 45 1 237 °C .24 by BERE
B ER B RS SR S 228 °C .48 WYL 4y i) T A BR Bk IR —
IR U Ak 0 1 bt o R T3 b TR K IR L R 1
A KR B A R G T R 1.0 X 10° CFU/mL) L, %5 .
1.2.3 FAE B oA YRR M E S RAWEKR
W ARSI 200 pL 1.2.2 RS B TR b R IR A
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BRI, WHEFWER 7 mm WERERRFRAMN
JEE AR 10020 A= Wy ISR T 30 min J5 o B I S A
Fm, fE AU E A 3 KFAT IS . B R E LR R
A R W B B R RE » BE X B T L IR B4 MR A R 9 AR R
S TR AW AT R R 22 K KA e 2 B B IR . LR
B JE ) R 2K M 22 L AE BT A R R TR R 2B
o3 B — AR AR B 7R BRI A AR 7 o A B R R TE A
B Sy KR H0 T UL R s . %7 Bk
JEH L AR B 58 AR 0.5 00 11 B4 I S V4 ik 17 98 4G B 7 B
PEXEBE L LLTE K S BEAE B %) B (UL B2 B 445 . 7R3E

FLAME T G SR - 0 FF 7 5 (3 7 B s R 9 1 B 0
HiE,

1.2.4 MR E MIO Wi RAFMGHBEE. U
TCAK AR g 5 790 s A5k R £ 8 40 2 0 ok 2 BB 9 R — o ik
JE 6 13 TE B R A T I B B B B R R L AR A
161 1% F5 W b 2 B v B 43 R 0.391%,0.782% . 1.563%
3.125%,6.250% ,12.500% . 25.000% , 50.000 % , f% &% 75 3t
B 5 o H A A B B R O B4R R B SR O LA R A
B RLIGOK & BEAE Ry 23 B Xt IR ) T s o . PR R 2
TCTE A K B 5 % B b 4 OB B B I B O AR | R 4 AR
Py 4 HLAR 1 e AU A1 T A
1.2.5  SiAEE o A W 5 ORI AR 8 PR & b
T W B B SOR 1 52 A BRAS i #AGEE BE GRAEM) LpH
it FR BT ) 58 41 O B G Ola otk Bl Eh ik B S IR 2 )

(1) g 3R A ) 552 SO0V 30 11 B P 19 322 o < %% ik
BB 43 A W B 3R UK 43 ) B T 40,60, 80,100 C K ¥ K
121 °C B ISAF T AL HE 30 min, A A 28 FA 40 2R 55t JE B 38 45
A BB B A g 6T R DL 4 £ A R B L VD 1T R T L LT
Tk R AR AR R T R IR AR R R D e A S & R
B RE T

(2) 4t pH (B ] A= 7y 8 38 O 41 147 A2 7 P 1 5% il =
102 ) NaHCO; Fl 10 % (716 1 43 590 46 5% F £ 355 40 4 M1 ok
PRETBORC 11 AL 8 A~ pH (E M BE 1Y% :3.0,4.0,5.0,6.0,7.0,
8.0,9.0,10.0, k4 & 4 45 2 BRI V0 1) LR B L g Bk L 2R
il B 1R AR R T Lok FHIE AR A LD s R W) pH B4 F
At AE B8 43 A W DA IO 0 T RE T

(3) ANIRI 58 Ao 2k B S X5 A= 412 BB 00 1 e M 1)
A R AR B A A W IR O AE 20 W 254 nm SE4MTO0
T L AHER 30 cm &b 43 BIREEY 5.10,20,30,40,60 min, RS
S8 A1 I £k R 14 A AR £ A8 43 A= 0 0 4R TBORVE S X BR DA B
R A BRI U T I TA L R B R AR R R R
UEAR 7 % W A [] B [ 4% A0 o 46 Ak 31 Sk AR B 95 0 A 0
IO 00 T T AR 4K

(4) WV B2 X AE " 1 2 BB 3700 T A A M ) 2 )« TG 1
WEVR BE 43 5k 0.02,0.04,0.06,0.08,0.10 g/mL ¥4~ A 75 &
T 8 1 e R % T e TR G 7 o T 4 PR 4 T R B
IR 5 B D TR B AR S G AR D L RUAS I R 1Y
A B R R IR BTN S B R R O N IR e M A
R U T IR M A R AR O R R R R AR A
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XUHE 7 45 <0 AE B 30 23 A W B 42 BBV B G A T 5

T W AN T SRR VR BE A T bt Al G AR A BBV A
[ R R A

(5) b vl B 65 A= 4 B4 ROV 40 T RS M 1 5 I« TR )
NaCl ¥ B 43> % % 0.006,0.008,0.010,0.012,0.014 g/mL
A PR E B TR B IR 0 T 4% B RE FR L LUK NaCl iy 4 7
B MR I R T £ 5 B 3R O g 0 IR 4 0 9 2 BR
LU0 T) PR M I PR ol A A R R R T IE AT
T 5 AN T R e B8 25 11 o =l 0 40 A 0 e 2 BBV 4 14 i
JrAEfL.
2 RS0
2.1 FEEMBHSEVHRNAHIDERR

H1 L AR a3 A 0 e R TR X A R 7
PR TR N TR AR AT R A A P X R 2R A L B
0 2 BR A AR 22 R T R LR AR LT IR 3 A W
S PR AR D vl TR O R A 00 R P AR K
AF B8k (28.6340.42), (34.83+0.48) mm, B, MR
T8 43 0 B EDCTR 1Y 410 T FET 5 0.5 6 1Lt B4 R 0 O A T A
FAH HLH i & A W PR 3. Bk 8 ST WO T i A
W BAUHEL £ 0 X e DAL R SO T R T L R B R R T
IR o T A S 01 0 o) D (L X 2 T 0 40 A P B
i R SRR T MIC RG24 1 2 B 2 SR U X K
BRT A R 2 AOLRT B 4 B 00 7 R R T RE T RO A B L 45
RARW] L BE D X 4 Fh 2 s B bR RS A R . pH (H 8

R, 2 B 2 K R EOCH X DR AT B A 2 AT B L R
TR R R B A 0 B M AR A DL B RS AE AR S AR B A
—

2.2 FIFRBVBLEVHRBENEH G R EHREINEKR

& (MIC)

A AR £ 23 A 0 BB RO 2% b I B MICL R FT R
M B R AT I E . 3R 2 RN Al £ 30 20 A W AR BBOR
X 22 e BF L MU T BE R B/ 40RO A iR, MIC R
6.250 %6 5 XA L 2F AT B L B €A A BRI L U0 T IR L 2R ol
B o /N TR VR B LR, MIC Dy 12,50 %4 5 1 % K Jl F 1 38 58
ARTE AT R T B A de /NI e B B i MIC Oy 25,0000 de/h
VBRIV B 09 /N — A S e A AR R R 2 A W 4R BRI X
25 Tl A3 B 1 400 DR A 0 L MITC IR 400 1 550 ) sl b o B i A
Ay B B X R R T 1 0 T AR e S 3 L A5 DB AR A ik I E o
A4 T 2R — B
2.3 MRMBISEVMERRBENMEREN
2.3.1 AR B3 A B v 20 A= 4y AR TR 0 T AR E A Y
W e L RT AL AR R R A AR ) B B IR 2 AN [ I Ak B
30 min J5 . 6k 4 B0 H 4 BR B LU ] GBI R Rl A
4 FhIE 7R BRI B ROCR A T — E BRI . EL AR ROR 18
Pt S AR AR 7]« 24 55 IOV B o A8l B2 IR 100 °C I $
RORTEE TE Rg  Fovb 2 PGl AR T 60 °C b 40 3 R £
EVE S 40T P A TR A 5 2 PR B AE 60~ 80 C

1 MEEBSLEYHRNENERPERNSLEBEYHNNERR
Table 1  Antimicrobial activities of alkaloid extract from inedible parts of the eggplant
against common spoilage microorganisms in food (n=3) mm
B KIGH B Mﬁ% %ﬁ%ﬁ@:h %‘%ﬁ’l{ WITIRE  feezmb WG e HH R
FrT B ] 2 R R TEAT
YRR UK 14.2740.24 17.054+0.29 17.25+0.32 14.76+0.25 16.754+0.20 28.63+0.42 34.83+0.48 15.2540.26 21.25+0.37
Z X AR 7.00£0.00  7.0040.00 7.004#0.00 7.00£0.00 7.00£0.00 7.0040.00 7.00£0.00 7.00£0.00 7.0020.00
AL R A X B 10.20£0.08  9.37+0.18  9.5240.10  9.21+0.20 9.72+0.18 8.154+0.14 8.67%0.26 7.86+0.22 8.05+0.15
F2 FEAKENHEEDBHEVERERENERATERSTRAMEDNRRINERE'
Table 2 MICS of alkaloid extract from inedible parts of the eggplant with different
concentrations against common spoilage microorganisms in food
Eiﬁ:f;f T mr ;Z; ﬁjfﬁ zﬁ WITEE B WwES §% RO
50.00 - - - - - - - - -
25.00 - - - - - - - - -
12.50 - — — - — — - + -
6.250 ++ + + ++ + - - ++ +
3.125 +++ ++ ++ +++ ++ + + +++ ++
1.563 N S A T = T = ++ ++ +++ +++
0.782 0 +++ +++ +++ +++ +++ +++ +++ +++ +++
0.391 0 +++ +++ +++ +++ +++ +++ +++ +++ +++
Z BRI 4 +++ +++ +++ +++ +++ +++ +++ +++

TR REY R R AR T RAMEAER: KRR EMEYEK,
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Figure 1  Effect of heat treatment on antimicrobial activity
of alkaloid extract from inedible parts of the egg-

plant
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Figure 2 Effect of pH value on antimicrobial activity of al-

kaloid extract from inedible parts of the eggplant
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Figure 5 Effect of sodium chloride on antimicrobial activity
of alkaloid extract from inedible parts of the egg-
plant
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