= /NEEMI 265
=@R . EEE

m =

EMRBEERENARERE, ZFEERUAFE , URERE K BRER
TREEENERRECBERT , SAHANRFNABREECARET , RE
BTETIOREE  UHMEE, 8. ERREARESE  URSSERBK
H, BRETR 6 BBOHG4X), EREERS , pHETHRE350 , #EEE
UBEHD B BE38 x108cfuml, 9.0 20°cfum , MABERESEHZK.
BEok% K BREREEEZHLA  BEERABITEZHSE, BBE0KX
%, HEeE HBRMREEERESE, RERRERBHETM , 5 HRE,
RERTDERYE , TEAENRB1DER , BEMR0.25% CaCl,F 2% NaCl 2 iE
BERP , BUHEEREES4X , REZTHE | £100°CE BRE 207 #5990
CEBREINE K ZERYTREBTHEFEUEA.

BAGESE TN, MR BE

][]
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EMRERTTIN , BHEREY , FEREEERE , EFEREHAEAR
BREIHMENERC, THEENFERS  REERKESHEMEMRSA , \THE
REEEA2606/AE , FEEEEAL 791200, BHEEBEINFEHRERARC,
ENREREABREEE  28eEge_8  KREAREEN , 2Pk
MRA AR =5 ; MUUBER,. RAE, KEBEX, @FA2nERIE0, &
EERCREEVHKEN, BAFTEREN. ER-HRAEE K MUB-ER
SHHEEHFY,

| BHEREYRBHERRE
P RCEERREENBA
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EMzRERERENAMEE , SREE. hydroxytryptamin , 2&%K , HR
NHER, HEEEEBCESEYD BERECCEERS , ABREBENMZEE,
MEME L  MEFHES. BE. 9. #%. FONAB KR, FIT4NA ,
SAEETF RTE,

EHRNRAAR  SHETEBECBRERSEEAIE , XKRE BE
K, FAHER, H—RTNEA K DEEERETF—ER K BEETE.
HEAEARANAEBERBDRRACR  RERRXAREEC, EERES
SHEENAFRA AT REREEDR , SMFREREMRA , HEHE
REESRAM20% AL, THEAREE. BREEK, MRERZELHF
HEERSELABRAZHTHRMBE YRR,

BRieglehEHBNUHERE ABEENREZNIMR , AI£ARX
B, MEWEHNETNREZNLLRE  ERERBESEETFEARERANER
BHBARBEL, B, BAMAEZHREEY. BENSEEREBES
HIETRFECERSIHGELI5% 2BEREREm , AR TEE#HTSEZ
HmEE, —RERNDEEBRERR , MAMKRKIA , RIEAE, FHKE
MALSENETHENIER TR, NEEAREECAREETENHE
REE  YoWESETRRBARERAMMY (MGHE, SHKR, THRKRE )
RET  HEBHH REREARL  USKREEENHBHREF, BEE
AZHARESARE  FREUREcBRREB L E , UERESER. 5
ERECEM. EPRAERScERTNER  HEATCHIFER MBI,
HRESEERBATNGRERIT  HXERMERETRZRERIE TR
FHEEETBREECRR. ZTRSHEREAERTNRFEFERERm
ATHEITERE

MR T

—. #H
(D& MR o

(2 Z B E : Lactobacillus plantarum, Lactobacillus peka, Lactobacillus
acidophilus ZLeuconostoc mesenterioPd #k ZLEREE
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LTEREFRGFER(RERECE)EEHE IR ERREREL
s

2EBAEHERRKMEZLE.,
SHMBEEERFAMAR  HRBRERZIHREBRECZE,
4. BB E NREGREZ TR,
5. % B E MET 7 AR,
(Z)—MmE D
1.BRE : B0 Bk , fn10omiz&Edk , LARITHITEE |, BLO.ANE &L
SEEZEpH 8.1, UABEEERTR?,

2HE  BREILE  URBARER  UK.CO,EETREBEL0LN
HRRRTEE BAREO,

3MEE  UFRABERITHAE , ERBCRIFERIE,

4.3 - BLEBZESH(Color and Color Difference Meter , ND-1001 DP #)38I
E, BL, a bEEH. LEXRTE , 10052H , 0822 ;a
BER+RTILE , -RREE ; bEA+RTER |, -RIER,

5.8 #38E : HAFUDOH KOGYO CO. LTD. #1438 E % (Rheometer ,

NRM-2010 JCW)EATRIE , BIEMRGWT  AIFKFEA
10K gF& 1 FINo.33 4% (adaptor) ; 5 Ex(clearance) : 20% ; &
YMERE : 6cm/min, R ER | 1RSI HKEBHEE
6cm/mine

6.pH{E : LLJENCO ELECTRONICS, LTD 4 & 2 pH/TEMP METER

MODEL-67138I7E,

THEY - ODeeo&q:Wi%EE'l'gkwo
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—, REREREREEAHIREBIE

TR RETEARERRRT , BUMEEE 2 3B E Lcatobacillus
plantarumiZEBHETHE K YW M4RREBIEEETNRBcRE. FRETH
pH, BREMZETR K , HPLIRF107 EE HODgo MK ( E1 ), tERFRE LR
HFERPRERFREEREAR. EEIRFERRFEERAAEBABRE
g, TMEITERFTRE , HIEBRILEECERREEE, X5oERLD
EREE , HODeplt EABEZR, ERAREER. BFENRERLBRERER
BREGRE, B8CSZEERT , DEARRRFIDEFASRETRG

[ ODggo EAcidity(%) [IpH

1 - ‘ - 20
S | =
;03 15;
5 06 - !
I3 4 10 ©
f.) 04 t ke
8 lg =
Q 02 - I
o) _ S

0 x\ N\ %& 0

O I

10

Blanching time (Min.)

Bl REREAHENRECEE
Fig.1. Effect of blanching time on the quality of bitter gourd.

ARENABERERZRERALECFE , ARBERETEEHE/NARS
Z2WE , DEEREERP AN CEEUBELAE. B2 RE8LERER
=, IRBEENZEBRERE  BRPEEZERT01%ZE03%ME , CaClLiEE
5R03%% , TMERBBEZRREE , HODgg oM EE Tk, TRECHIAME
ZERESMRAR Y ARRCERER, RELE FREEERZEE0.1-03
% 2 [,
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0 ODego pH [ Hardness(g)

caCl , (%)

B2 SILEREHENRBRECEE
Fig.2. Effect of concentration of CaCl, on the texture of the fermented
bitter gourd.

AEBBRAAMEEECIREEREEIN , EACEEEREERER
MR, ERERTHEBEERBRER TR EE , BORMRERETKE
BBoHIR, B3R2. 3. 4% REKEENIRBBIE LB, HPLE2%
REAEBRERKESBRERE , BODeMBACHEEREERS. MrE
Rr2% kD  HEMAREEIRERPRER T RRERER  BETLLES
B EE 2 ER,

=, BEHENIRERHE

AERENIREBECEmmE  RBAECEFNNAMEEEECXE
B¥. B4RL. plantarumz BI#E5, 25, 3B5°CHEMERB2FEF. HBE R ODepo
ZHBOHMER , UGB EEUSHERERUER B cRETR
Bo B3 CEBREGENBAESERKTE (ERRT ) M5 CHBHREH
TfFEREE A HEABEENEBR , ANARS , HERAENSERE,
HERZBRBRENUZRTETRABER.
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0.6 4 1.6
X 1.4
05 | I
11.2
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o 2
0.3 |- —Xx— Acidity(2%) - - 108 8
—o0— Acidity(3%) 8 1 0.6
02 - g Acidity(4%)
C X - OD g0 (2%) 104
0.1 - - -0 - ODgm(3%) 0.2
- .o - OD 65 (4%) IDg
0 ‘ ‘ 0
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Fermentation time (Days)

B3 FEEREE TR S NEBLLR

Fig.3. Effect of different NaCl conc. on the fermentation of bitter

gourd.

—0O— Acidity(5 ) —O0— Acidity(25 ) —<— Acidity(35 )
X ODgg(5 ) ~ t ODgg(25 ) ~ X ODggo(35 )

05 118
A% | 16

04 |- | 14
03 112
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0.2 - 108
01 - 106
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0 0.2

Fermentation time (Days)

B4 FEBETARBEENEB o E
Fig.4. Effect of temperature on the fermentation of bitter gourd.
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=, DFEABREETE N #H B LR

AEBIAGXBEEACAREETENMERE , #5148 Lactobacillus
plantarum(Lpl) . Lactobacillus peka(Lpe) . Lactobacillus acidophilus(Lac) &
Leuconostoc mesenterio(Lme) MR FERE . 7 BliRER2% NaClk0.25% CaCl,
HAR , EERTHERESK , YEREERZBBESYE  UERPHEES
ZEEBEMK. B5F@). (b). ORO)ADHIAEHRARIZELH—B 2pH, BRE.
BEHBRODgoZz LB, BMRETI—_MEBEZERETRBE2-3REZHBEN , m
L. acidophilus Z EBRRI{I 2 L #Hi#8% = M Leuconostoc mesenterio(Lme) 2 EER
ERB2REZETR  BHEFHAERTHRANES  BENEEFESLE , BEK
ETRTHE, ORIBEFLUL pantarumLp) 2 EBRRIR, 5% , BH%E
BRI AER, B EKEEEE Lactobacillus peka(Lpe). Lactobacillus
acidophilus(Lac) , EEREZXFHARNERBESTECE ( KBEBERS , KT E&
#), WERREERERZ T,

a b

—O0— Lpl —%—Lpe —a—Lac —o—Lme

— Lpl —x—Lpe
——Lac —o—Lme

X

pH
OFRNWAM,UUION

o

1 2 3 4 5
Fermentation time (Days)

Cc
12 -

10 + X
-0 Lpl

—x—Lpe
—&—Lac

log(cfu/ml)
o N N o ©

—o—Lme

0 1 2 o 3 4 5 0 1 2 3 4
Fermentation time (Days) Fermentation time (Days)

E5 TRIAREREENRE LR
Fig.5. Effect of Lactobacillus varieties on the (a) pH, (b) acidity, (c) total
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count, and (d) ODsggo Of fermented bitter gourd.

AREERREINFIMBERZAN , THSEREERE , 2Lactobacillus
plantarumB E R E T , BB HBR =% IR E 2 5l A Lactobacillus peka(PP) .
Lactobacillus acidophilus(PA) & Leuconostoc mesenterio(PM) , 5t =8HE ( A
ZRENRERMAMERERER  AREABRPHETASEES , DU
Lactobacillus plantarumBEB R vz ZHAEE , BuEEFEZ » BE6H(d). (b). ()
RODAABBFHEEABBREHE 2pH, BE. BEBRODsoZ ttE. ERE
™, EEBRIEZR Z Lactobacillus plantarumEZLactobacillus pekaff & B B2 &R |, B
RR{NAT S, BHE6C). (EREERBEREAKREE , #BlLactobacillus peka
BERRBIFcEERELESS M, JEEE Z Lactobacillus plantarumzt [&] 4 £ 1 i
LAH4l, B —#AAL. acidophilusE2 Lactobacillus plantarumB & 2B E , R &R
BEMREZSMI |, WAERAL. acidophilusE B R BB ELFTERK 2454,
WAz E MBI ERA AL acidophilusEl Lactobacillus plantarumiE & 2%
B UHRAREBZERASERRAKZEERN. ERHEEREKRDIacetyl 7t
ERMEHEYENNE S TEE,

b
a
7 0.6
0.5
/ \
6 g o4
X
—o- PP =
L. o g 0.3 —o-PP
5 X— PA 2 0.2 —x—PA
—o—PM 01 —o—PM
4 0
T e o)
2 R 2 0 1 2 3 4 5
3 . . )
0 1 2 3 4 5 Fermentation time (Days)
Fermentation time (Days)

¢ d
1 16
10 14
= 12
T 9 g 1 W
3 8 a 08
=) -o—PP 0 06 -o- PP
= e 0.4 —x—PA
° ™ 02 —o—PM
5 | 0 .
0 1 2 3 4 5 0 1 2 3 4 5
Fermentation time (Days) Fermentation time (Days)

E6. TRIEKESH S NRE LR

Fig.6. Comparison of mixture cultures on the (a) pH, (b) acidity, (c) total count
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and (d) ODego during fermentation of bitter gourd.

M, ERUEEEREBR BRI TR RERL

Bl7AEERERE25%2L. plantarumML. acidophilusE&E#k (PA) , B
B2%NaCl®0.25%CaClyz Bk | EER T RBIOXRZEHRER S MER.
HAZBMECERBAXRIFERBEE2ED  ARBBHB2EM AR
BAT  BAMBAERCZEFHERBIREZAIE  EHERERPHEZ D
W, HEAH Rz E NI REREEEREEEE4XR,

12 ¢ —+ Total count(log(cfu/ml))
10 —X— Lactobacillus ssp.(log(cfu/ml))

I —O— ODggo
8 1 X ——pH ¥
6 2!{- \X.x
— ¢ /

4 —aA

log(cfu/ ml)

A
A —
N— (A uun

2 +

0 — 1 1 1 M AN 1 7O 1 1 —

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Fermentation time (Days)

B7. &N EAE AR

Fig.7. The change of micro-florain bitter gourd during fermentation.

AT THRBARETNEE, B8, FERHSEIHEIHRE.
RIET , BBENCABEERCEEERB-REIHEME. MAFE
EREKRBE (Coliform) AIERB-AXEIRE. HEBESEHRABERP
BBARRAEREM , BURE, Bl. ERRELEFEE  TEUER4X
RE, SMERBARERHEE BEERESE RETERETR. XBER
HAEEN, EERSERACHEB10°  ALESBENRER  ARERUNE
ARERR, ERBETEORR , REMRERES RN  HBEETER
ESREE  HEBHBRRUTBLE2AXRERE.
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1.
Table 1. The change in sanitation and quality of bitter gourd during fermentation.

Fementaion Time Color Hardness  Acidity Coliform Yeast
(Days) L a b (9) (¢o/100ml)  (cfu/ml)  (cfu/ml)
0 602 -26 9.0 3040 0.03 2.1E3 -

1 61.7 -20 110 3360 0.22 1.0E3 -

2 604 -16 124 4050 0.31 1.0E2 -

3 61.9 -17 126 4100 0.35 1.0E2 1.0E4
4 623 -14 127 4580 0.36 1.0E2 1.0E4
5 625 -14 129 5660 0.36 1.8E5 1.0E5
6 585 -1.0 121 4160 0.36 1.3E5 1.0E6
14 540 0.8 165 3880 0.35 5.5E4 1.0E6
21 550 21 171 2020 0.33 9.8E4 1.0E6
30 531 19 163 1940 - 7.1E4 1.0E5

I, RBENAREHREDSERT

BBEIARZEN , EAMUIMBERENEZSE K TEBT2RFA
80, 90, 100°CHEITHRE. HERMKR2FTR : LA80°CEKREEF4004E |, LA
OO CEKREE T30 , LI00°CRKREEF0DELEETHMERR. &
IRERFEAERRER  HeERAREESRERERENEAZEMMT
R, REALBMHERERERE A HEREAEHENSFHEBZHEITRER , 290
CRENDEERE. ARERBEYCHERE , AL EE—STTEHHREF
=

N, BEBENERITFERE

RIBBBEEN , LLOOCREINDERI00CKRE 200 EBECER , RER
TREBIOXEZRERERIN,. EREN _ERBRGETEUFEERREER
TREINIXMNREHEERF2RE , BEAERE,
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2.
Table 2. Effect of sterlization on the quality of bitter gourd.

Sterlization Color Hardness Microorganism
Temp.( ) Time(min) L a b (9)
Nonsterlized 62.9 -1.7 12.4 4580 ++

80 10 61.7 -2.2 12.9 4630 ++
20 60.4 -2.0 15.0 3830 +
30 57.8 -0.9 14.8 3670 +
40 57.0 -0.5 14.6 3270 -
50 575 -0.3 14.6 2930 -
60 55.3 -0.5 14.7 2970 -
90 10 61.1 -1.7 13.3 4070 +
20 60.4 -1.1 13.6 3470 +
30 56.8 -0.8 13.6 3330 -
40 55.3 -0.7 14.2 3360 -
100 10 56.0 2.1 12.0 3230 +
20 56.7 -1.3 12.6 2900 -
30 53.7 -0.1 14.1 2730 -
40 54.0 -0.8 134 2300 -
3.
Table 3. Changein the qudlity of bitter gourd during Storage under room temperature.

o Storage time Color pH M.O. Hadnes

Sterlization
(days) L a b (9)
90 ,30min 0 56.8 -0.8 136 342 - 3330
10 56.7 -09 135 357 - 3070
20 553 -0.1 139 355 - 3930
30 559 -02 142 350 - 3670
100 , 20min 0 56.7 -1.3 126 343 - 2900
10 558 -15 134 348 - 2630
20 549 -03 134 358 - 4000
30 544 -02 126 361 - 3533
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Studies on the Processing of Bitter Gourd Pickles

Y.H. Lee! and X.F. Gong®

Abstract

The deformed and defective bitter gourd were blanched with steam after
conditioned and sliced, and then were inoculated with mixture culture after soaking in
the solution contained NaCl and CaCl,. For searching the suitable procedure of
fermentation, the quality and micro- florain bitter gourd were analyzed for 30 days.
The results showed that the amount of acidity come to maximum after 3~4 days
fermented with pH decreased to 3.50, and the total count and Lactobacillus spp.
increased to 3.8 x 10° CFU/mI and 9.0 x 10° CFU/mI, respectively. Besides the
mixture culture grew well, lactic acid produced faster, outgrowth of Coliform and
yeast was also inhibited in the peroid of initial fermentation. After 5 days of
fermentation, the yeast and mold outgrowth become active gradually, and the color
and texture of bitter gourd decayed serioudly, too.

The data obtained from different states of fermentation have been evaluated, and
the procedure for fermented bitter gourd was built. It included that bitter gourd
blanched for 1 minute with steam were soaked in the solution dissolved 2 % NaCl
and 0.25 % CaCl;, followed by inoculated 2.5 % mixture culture of Lactobacillus spp.,
and then fermented for 3~4 day at room temperature. In order to maintain the quality
of fermented bitter gourd, they were vacuum packed and sterilized in water bath at 90

for 30 minute or at 100  for 20 minute, and the micro-flora was not found even
after one month of storage under room temperature.

Key words: Bitter gourd, Pure culture, Fermentation.

! Assistant Researcher of Kaohsiung District Agricultural |mprovement Station.
ZLecturer of Department of Food Sanitation, Tajen Junior College of Pharmacy.
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