E8 2T 5 (J. Taiwan Agric. Res.) 54:135~149(2005)
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Bt HE 2
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UM ~ B4 - 2005 - {RERBRUES BT 3% - SRR SE 54:135-149 -

AERE AN FR Y S SRS w8 Y asE R (0236 12%) -
kG (1~4% ) ~ HHERAS (0.1~0.4% ) k14 %) ( Saccharomyces rouxii ~ Pediococcuss soya )
& o FERBRSHEIRE 2RIy > HEE 12%8E 2 S HARR AR - B/ 14 X%
A RATERESE 5 IR0 6% > ST > ARG RBRFE R 6 X > (AMmSIE
Hiz o R [EA TR TP P 1S O BB A S [ A SR IRIIEERS (1~ 2 & 4%) Biefdpe
(10°~ 10%35% ) HAE ML ZJELE > RINALEE (0.1+0.2 F 0.4%) MIEEABE S
TRERHIT R - BT S 0 IR - FURS BB B I i R T R A M
FEAREZITHER SR (0.05%LL ) MEKEEE (5 LAT) » E5EHERE
Ul RBEBBE > FREEZ OEMREZ AR (10" 2UF) - Hdbl 0.4%5ES &
0.4%ME FR R T H A R BERE BT o RIBHE R SLAERT R LUR D 29%:389K & 6 i 3
4

RASEER : BRI - (KHH - 3% -

il

Al

WA ) R 1) P e Bl b i P o — R PR R A I 550 R RO < e Rt > R E %
FHITERE ZHR > AVNEIN ~ S0 ~ TR~ MESE B - TR -

e SR B 45 (AR PR S e 5 - (H A R i BV R IR R A SRR 2 2R SR R AR R S8 -
DIMEE R it fE BN —E W S A R - [REE AR R B F s - B i LRSI iNME
BRAGHIIN A - JRBESE 0 AR SR L2 R - B PRy e vt t 20 AR RN 1 - B 225 H]
e AR MER B (35 1992) ~ FI A NG & MRS B 7k DUt I Se e A e B (395% 1997) B¢
DI nenes - $5EENC & pERNEE T ~ 2 (ESF 1994) > HmA Yt EREY) $ - DUz 2
BRI - Q0TS INFLBR AR BB RER Y 2 I (2555 1998) minkmy (FF 1979 : B 1980 ; &F<F 1982) ot
B DI O & 0 ZLER B SRR NV I (RS 1996) <5 - L SBRff TRt SR (H R K i Y #E
B SAUCEREM LR MR o A E AL RO R A A S

CATEE R T AR RS S 2233 5% - B HBI 934 4 H 23 H -
- AFTEACHHBIEMIRE - 28 2R EIEYS -

- BT ERBHCRZE B R R EUR - =8 AR IS -

. EBENEE » ETHMY : shuchin@wufeng.tari.gov.tw ; {HE# : (04)23302805 -
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iU AR (Solanaceae) » By —F B ZHFENEY) > e £ BRI RFH R RKAE > BRI PAFE ra VIR e =
PRt RS - BROLEIINE S - WEAMHRRIEE - fEGHE - BRI RBUREZEUN S - SRR
PRI NS R AR R (P 1989) B AE th AU AR ah b - A A HE EEAVMAL - DUEBHE
FIBRBGE DU ARSI - IRTRIR IS IR 2 Sl DAD R R 0 AR TS L1 - TR KIS T I - L3
B X 25 M ~ R L MO DU P - BN R RN NMEREREANTIRE
fHEA > HBUHE RFFEAT o Y HATARE (KB E B 2 B A S A0 A M AR Fe b
ZWHFERAR L - [N LR M R B e g R e o 3 - 3 LB AR < B - F R
B o IR

MFERTGE

o # S i

T AR R BRI - DRI - AR - AT BB - TS A B 1000g - ARERIK B R
BB PE <A AN 0~12% Rkl (SEESE) » 1-4%09F (GEMEAER) - HH&EE (Riedel-de
Haen) ~ ZLMEE P. soyae eBERFES S. rouxii » IR EHIEMR - AEEIR T 38 14 KX - WIRIESNE AR - 3
Bt M TAL B S AT S AR ) & bl -
BEEREZIEESE

(1)FAMEE Pediococcus soyae 552 Fe#H ik - 0.5%yeast extract> 1% peptone 1%glucose > 0.5% sodium
acetate > 3.5% NaCl > pH6.8 - (2) E£R}E Saccharomyces rouxii 52 EfHRE @ 2% glucose » 1% yeast
extract - 1% peptone > 0.5%KH2P04 > 0.5%K2HPO4 » 3.5% NaCl » pH7.0 - (3) A EEE SRR 25
PR S 150ml R BIL P 2 A T 1Y 30°CRFE RS 24 /% DUEIR A0 8% 1000xg- 10min)
SYEEMCERERE - FELAMBRGT EAR B I R B - LB E ORI 10° K 10° ZHHE - FOR % T
B -
HAEMERASE

WRIBBREE (1996) 2 J7ikHEST & 1 R BRI Ik Sl AR W 2 Bl -
LB MRBRERTZEE

KBRS (1996) K25 (1980) 57 » AT R MR PR AU (AT ~ pH (B B PR & BR o Al -

0 HIE B R E R B DL 225 ( Gardner Inc.,Co., germany - BYK-Gardner GmbH Cat No.6800 )
HIEEN L-a-b{H  L{H 100 Fe2xH > 0 R > a (HIERE AL » R RIK > ERFRefk - b (HIER f o

AITEERCHIGE © REEX 1g BAREEEEY) - N 25ml ZXE8 /KR A B - FFLAJEAR (Whatman No.4)
IR BEREIR 100ml S - BE 4 REEHEA LO9EE - BERBKIMAEEHAEEE R
100ml » I HY 25ml fELEHAR » B AR 100ml = AR ¢ i 1 3 bromthymol blue-neutral red &
el > FBLL0.IN NaOH ¥E » Wik =X » EFEvIEME - DIFLIET -

518 &= E &= xFx0.009x100/Sx1/25%100 ; F:0.1IN NaOH A’ JIE © SiEARE (g); pH {EH
T W EEWEELL pH meter (Suntex Inc.,Co.,Model sp701) HIELZ °

BEREaE - DRI (1~4%) ~ HHEE (0.1~0.4%) ~ fif/EYy (10°~ 10°) ~ el (12%) Wi
14 R Bl s an  EREAATA 15 LA S R a ¥ B - W IT B RE AL ST » BREV4) J73E(scoring method )
R R REITE ST - REARHELR 1~10 S - HATHE Ly 10~9 S3 Ry fRAT 0 8~7 43 1 4 0 6~5 43 ¢
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W 0 43 4y 0 2~1 4y R FEEEESNE - A - B - B2 FER - SR
M REE Z O TE R i B BT A 52 2 21U » mhatRi R UG o0 M SRS PR B R o 72 A
1 -
WHEt SR

BT = - TSRS IRERA] Statistical Analysis System  (1985) kST BT
(ANOVA - Analysis of variance ) Ei Duncan’s Multiple Range test 43#7 - DULERHE SR 2 SE T REE 1 -

m R

REE B - AREREMEYFHESENEINBERAK ZEE

PRSI (0~12%) METE 14 Ktk - SN L r ZWERE (Zygosaccharomyce ) Z#AETRIPANZK 1
AR > sy REERC EA R SRR I - G 12988 58 tLiH SR = RN E A HBER)
AR AU B Ay B A RN R IR IR 22 - SIS R - SIS K > 3% R Y 2R
=K~ 6%ERE AR R B ARY > MEEEGTRRERY - BEES o A#eREmETE - D
AINEEREE (036~ 12%) ZEFET > 2HIIMA 1~4%F5Hs ~ 0.1~0.4% G R H 1t B - 70 K%
REGBEE IR IR L < T BE < 3 - E A& RGP pE e 3R R i e R — R
BEARED - LRI 1298 RN =R A E A0 REERE - 0 HBEEREA G RNV < FEE R
IR MG A L - BN ENE AR IR E % - EERE nmmd -

TEJIR b - BEREE 14 RE& > SERINR RN 3% REEE - B 28R - U 6 5l 12% &
BRRINES > A SR CBEWRESL - W oHIR R HBER (Zygosaccharomyce) ZEA & A
BAE o IWINTREREE (0~12%) ZEBET » IRMNSHERE (1~4%) Z#F - AR (0.1~0.4%) K
AIRE - SRR 3%l 2 FA - NEmEFNRE ZHINY) - EREINIE 14 R - FHREA RIF
URZATELE WA A R - HEEE M LR - ERRITUE I - 6% .2 25 > SR EEER N
R 1 FRIRERE - AR AT W BURUR B e I R 4 2 s

Table 1. Effect of NaCl and organic acid and microorganisms on the flavor and Zygosaccharomyces appearance of
pepper paste

Yeast appearance *at NaCl (%) Paste flavor”
Treatment 0 3 6 12* 0 3 6 12
None ++7 ++ + — 1° I il v
Alcohol (1~4%) ++ + + + - I I il v
Acetic acid (0.1~0.4% ) ++ ++ + — I I il v
Lactic acid (0.1~0.4% ) ++ ++ + — I il il v
Phosphoric acid (0.1~0.4% ) ++ ++ + - I I il v
P. soyae10° /g ++ ++ + — I | I v
P. soyae 10° /g ++ ++ + — I il I v
S .rouxii 10° /gl ++ ++ + — I Il il v
S. rouxii 10%/g ++ ++ + — I i} I I\

? Zygosaccharomyces appearance expressed as + -+ (appeared) -+ + (slightly appeared ) and — (not appeared ) .

Y Flavor expressed as 1 (rancid taste) » II (slightly rancid ) - I (light pepper paste taste ) and IV ( pepper paste taste with
flavor) .

¥ Concentration of NaCl (%)
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I A BT SRR+ (BRI R o @B R et B L Wt e 4 20
TR - L2%BRE S 2 PRI 14 5+ o @ BT A BRHURE » EChVRIBENS
% TERERZ S SRS RE I - AR AR e T o FR S TR S R e
RS W Bk 3 R AR A+ KBS B R I o R LR TS 491 F o2
U 0 T 2 RV E o TR L DR B e BRI B A v
% SR VR B 4 SR PR I o IR S B IR 2 JEU: VA S.rouxii 2% »
FIVRIE R R RN @ B2 S5k o SRIK] S.rouxii Fy—PRIREZE 2  VRANELIG B P.soyae % -
EPABRE R vk - e o MEvRWRNS o BEREE T SRR IS - KRR (129 ) s
B (6O ) 2l FEAME - B R BURE IR R NI 2 % ST 5 A 5 R
Fr BT e FETHRY B R 2 B o AU P+ By 2 L T8 » 0 A e 5 P O -
2 L+ RO B R T 7 2 PO » SRR R By B IR+ 72 by
I SEOREE REA  ERA R + B R e R -
A R MAEMRABSHEBRRNE T ERRERTRE

DURTERBEEE (03~ 6~ 12%) ZIERET » AMHINIA 1~49%79HY - 0.1~0.4%75 BB a2 54 -
TRICER U o e R I (1B 1) S BT B M U R B VR I R 2 BT » T
R BN o FEE TN NSRRI o TR A R SR B VRIS
Wo > FREE ORI VR DTS 2 RIS 5 BB - SLRG T BB T B - TR
e R - OBl 0%z 254 o FEWGIREE £ IS TR E NG + B 3%K 6% £54 » BAIH A pRED
EETE L TTIER 1 0.290) F » FOMRERES TTHIEILE 0.15%LL T + B 12%:2 24 BRI ABEE
7 0.1~0.15%:2 11 » VRIMEREHI @IS + 5 0.0% LT » Bl A% % I -
EAE BB MAEMRAESEHEERHIE T RREZTE

DUVRIMACBIISEE (03~ 6~ 12%) ZHERET » S)BINA 1~4%i5H - 0.1~0.4% 7 KRR 250 -
LB R pH 2% (1B 2) R BRI S50 » &4 pH RBGERL 4~5 21 5 441
DU PR B WS pH (- BRI BT 2 BT » pH A e ke 3% 5 1L 0.1~0.4%05
WEDR I + pH IR B VR Tt B T P A (L B o 0 I T S e e T 2 i3 - X
0.1~0.4%FL IR + M2 FLMG o [T pH (8 - (B B Z 000 » pH B2 IR IE, - 1
0.1~0. A% RAREFEIT % » BERGILIEIRTS 2 + T2 pH 8 + (RS BANE 2 WA + pH (E G « VAN
W BT R+ FRIREE R B PR S 0L 5 SOV M A5 A o o I B G ~ S R
Fz pH (VRN 3% B + AR R FIAR T A2 pH 1+ (S ATA RIS Z pH i »
11 692 FEE 5 + LM BB R R B I 2 pH (B VAN 12% 2 BEE % - A%RBERE A IS pH
fi » R+ pH (I - MO @i (8 AR BR R AR AL » pH 2 i (E B o2 W A —
B ELA » 1 7 R R A 2 1 e L R o IR > S P I A e 3 O 2 e (B
£ 1983) -
A R MAEMRABSHEBRRNE TR BE

(2 E D L as b [EFR 0 S LRI MR R R W
s a (HIERALE - WIEAAT R OIBEAL > b EIER R BIRIR - EFRE > LIS
036 12%) ZHRET » ARIMA 1~%P5H - 0.1~0.4% KRR 2 1 » 1 HLBHHMUIS (1%
(6 3) 5 IREE RS N - L AR 8 - (52 0 15-25 21 - %
7 FLEG DA B 7L B R B A W S B 5 VTR I R A o A L A

HTJEIZ

(
-2
=X
=8
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Fig. 1. Effect of organic acids, alcohol and NaCl on the acidity of pepper paste.
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Fig. 2 Effect of organic acids, alcohol and NaCl on the pH value of pepper paste.
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Fig. 3. Effect of organic acids, alcohol and NaCl on the L value of pepper paste.
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Mo EERINREE > B0 1~4%i5K - 0.1-0.4% A B ECH a W R B % - H L HRECHRINEEE
Foll > SN L 2 REIG I T2 BRI Ry i M) - A B E A= L B RESE
3% 6% > DANEIR K EIRIREE# - iR L{H - 12%. 2 BERE - U DLV R s L R v i B AT
faZ LA -

AL a [HAFY 20~25 ZfH ([ 4) > DUPSHS M ALIR A BE S - Sy REREIE < S0 a {ECH o 1 s /%
FiP o BEIR ~ ZLRRW K B R R B - (H G PEE IR 2N - 5T B3 > DI BRI B
FEA - MELIARRBRBE S TR IR AR - a (HE S - HER S B BRI ARAR FAR N 2 S B
RN 2L SMARINAREE - 70 1~4%15K - 0.1~0.4% HHEIMREH IR E % - K a [HEHE
AHRMEEE K - SV ERER T SRR R B E LA RN 3% R 6% %4 - D
0. 1% 2 0.4%Wh BRFR B H k= a fH > SMBITL 2 BUSRAL - HARE 12%.2 %fH » AN 0.2% 52 0.4%
ZIRBRRE P B a o DU R i B e e L R R A5 e S B -

£ b {7 Hi(fE 5) > SEEH b (A M MR LI A e ki L3S - DISRET s o -
AR K UM B DR S - b {Eifs  SEREEAE 20 DL L - BB 3% 54 - LAVRIN 0.4%mNE & H s b
B+ B 6%, 2 25H > DU 0. 1% NS RRE A b (H - BHIE 12%.2 #5H - DURkER ke ZLRR B I 255 - b {H
Wi 0 AE 20 DAL - S R REAE ol — BRI 5 B S8 L BB S TR A e 2RI € i DU S B B (401 0%
ZEERE) > gm0 L~ a~ b R - FAIRLSR (lycopene) M ME BRI T 2 BIALE > LUK
PH EG RS LBk afH - INMEABOES b IN T 85 R — D 5RE -

R BB MEYERRRFHEERNETRLERY BEFNEEBRABEERZEE

DIRHEREE (0~3~6~12%) ZEBET » 2RI A SR 2R (1~4%) ~ FHHHE (0.1~0.4%)
B AR A PR (R A T B IR B BRI AR B B s (86~ 7) 0 iR

b R R A < BT AR A B Bl R (K B S Hrp DA A%BE R C BRI A - S R EUR
YRR AR R S WAL WA KT < 8N A Frgt s SR e
AN 1~4%iK5 ~ 0.1~0.4% H R A i W E B - W ARE CARE  12% ZBREN S S 1S
WA WEA R - FERERF B R R T (B 7) > DOPSHS R ZLIRAE B - S RE R < b i
RETR B B BRI R BB I 3R R P 23R B IR IR B 25 S5 ST R I R B e Bl B i
AT REINREERE 2 A/ - DIZLRRIE M H A R R e R B 0 12% 2 B RE DA NP A 4%0&
B MR R R R RBERERE - iR EGE 10°cfulg - FERER LR BUR
3 10%fulg o 5 DIMEFTARBSEBE AR - 5 R BURREMINH HAF G » — A pH5.0 ARt ey
R MALMEE - BEREE ~ il 5 AIAE pHB.9 ~ pHB3.0 ~ pH2.0 DUFEE A& A & (51 1986) » [RILEAGR
B Bl RABUS v SR B I 25 T IR RE TR B B e LR > FRIEE 6 ~ 7 REIREEUR - E Hi 2R BRI DAISE FRE 1R B
T ER IR R Z mEFHER

TERERG R 12%. KB T » RN 205 (1~4%) ~ GHEER (0.1~0.4%) SiEIEHE - M
RS - BahEE SMERVE LEY > A REUR - FEOETH - R 1% HARER (R2)) £F
RITTH > 2% PSR R 7o 5 AERRJTTH - 0L 2% ks A B 2 515 - R DU S LLRHE R
BE W Ry it EATEGH AR MR USRS Rt - BEUR DU i B m] R R Bl o
AR e Lt PR B A B SRR » A T U L IR B R T R ERSL - AR E SRR TR
Fit LABRABUESE DL S e B AT B B oh 00 AU S D B 1R B B R LR < (REE AU -
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Fig. 4. Effect of organic acids, alcohol and NaCl on the a value of pepper paste.
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Fig. 5. Effect of organic acids, alcohol and NaCl on the b value of pepper paste.
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Fig. 6. Effect of organic acids, alcohol and NaCl on total count of pepper paste.
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Fig. 7. Effect of organic acids, alcohol and NaCl on yeast and mold count of pepper
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;| 2. A[EIVR NI B AR R

Table 2. Tasting results of pepper pickled with various additives

Treatment Color Aroma Flavor

control 7.14 ab* 5.89b 5.33 b
AlcY 1% 7.71a 5.88b 7.00 ab
Alc 2% 7.55 ab 8.05a 8.0la
Alc 4% 7.47 ab 6.80 ab 7.00 ab
Lac 0.1% 5.23ab 5.58 b 6.50 bc
Lac 0.2% 7.14 ab 6.22b 5.73 bc
Lac 0.4% 6.21ab 6.58 b 6.14 bc
Ace 0.1% 6.98 ab 6.47b 6.50 bc
Ace 0.2% 6.13ab 545b 5.89 be
Ace 0.4% 5.84 ab 6.75b 6.32 bc
Pho 0.1% 5.79 ab 5.67b 5.00 bc
Pho 0.2% 6.11 ab 5.88b 6.45 be
Pho 0.4% 5.71ab 5.47b 5.94 bc
P. soyae 10 6.91 ab 6.27b 6.22 be
P. soyae 10 8 5.24 ab 6.29b 5.53 he
S.rouxii 10 ® 5.55 ab 6.00b 5.86 bc
S.rouxii 10 8 5.06 ab 5.94b 5.64 bc

? Means with the same letter in the same row are not significantly different. (p<0.05) under analysis of variance performed by
for Duncan’s multiple range test.
Y Alc : Alcohol ; Lac : Lactic acid ; Ace : Acetic acid ; Pho : Phosphoric acid .

FHRTA RN S fa ) (RESF 2003) > BUBUEE DU A MEE - R0 14% DL EBEE A4 A 505
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1986 ) > MIFRANY) L8R - AT A Al & A A BN & S VR ) B AP S e B~ (LR B R AL
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HERE o> AL PS> RBRA BRI T E PR IRE IR o AT RS B RIS IS & A A T #r &
R > (R - 575 RS AN S B R AN (L A > AR LI Bt B B PRI AT 5 FRSCRR S
— I R B o R B ¢ LR R ~ R (RBRIE ) o FLRRE A A BERR - &
B pH RS A Rk B R R A RIS - BRIE AR ARES > §EELR - RlEE -
VR R AR A SRk oy BE S BN R R R IR TR (G 1997) > [RIBES USRI K 7 2
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Study on the Manufacturing of Low-Salt Pepper
Paste*

Shu-Chin Lo**and Pao-Chuan Hsieh®

Summary

Lo, S. C. and P. C. Hsieh. 2005. Studies on the manufacturing of low-salt pepper paste. J. Taiwan Agric. Res.
54:135-149.

This study investigated the effect if different treatments on decrease of salt content in traditional
pepper paste. The results revealed that for all concentrations, only the treatment amended with 12% NaCl
protected pepper paste from spoiled, but longer fermentation time is required. For lower amount of salt

(6% ) , although fermentation time was shortened , but the pepper paste became spoiled quickly. Different
additives resulted in different taste flavor. Amendment of alcohol generated similar flavor as amendment of
yeast Saccharomyces rouxii. Adding lactic acid also generated similar flavor as adding Pediococcuss soya
which is a lactic acid production bacteria. As a whole, above four treatments had better flavor. The spoiled
pepper paste treatment had higher titrable acidity, lower pH value and darker color. The unspoiled treatment
had brighter color and lower concentration of microbes. Especially, those treated with phosphoric acid and
acetic acid especially had gorgeous color. After fried, the unspoiled treatment with alcohol additive had
higher scores on evaluation and is preferred most by panel.

Key words: Pepper paste, Low-salt, Fermentation.
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