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Bacillus safensis TC3-1S H]jA & S%EAL$N . pH 10 2 NB 52 Bt A4 K- 4% 2 RETE
E#5y Bl 107 K2 10° CFU/mI - BB © B il = $5 s st - 465
RIFE - AR 147.645.4 me/L /KA VERE - BUAWREETS] - BIPk TC3-1S B8 1%1E% -
1%k R R 0.5% BB » 48 6 RIFE R B 2 W3k I THE & IR ZRGER 7 EH A
E#ATE 10° CFU/g DAk » 3f AT R P (AR KO b & & - Bk TC3-1S Bl A
BYIRNES VB LT RS EE » &€ 6 RIEFEEE TC3-1S X HE s 10°
CFU/ml » B HAWRE ) » BURE SV AIE R RE TC3-1S Z EREEBIEH - & E
WS E R TC3-1S BFE &Y 2R E (Peat-TC3-18) » HAHF-# 22 0] % 80%
LTS R R PR PR AH SRAEE 22 B - A1 B E A & A B A B R R &) R R E
(Peat-sterile med-oys)sl 27t 2 JEfE/E  (Peat-oys) » EEEZFZ I35 Ky 60% K2 47% - it
JKE B Peat-TC3-1S /ME th » HARPE#L 4.620.9x10° CFU/g HETERIRRE — » &
BOX-PCR 73#fr » BB #k TC3-1S 2 PCR &[5 —% » HUREPK TC3-1S w5t HiAG
HEATITARA - (ERIRNEZ ER -

RASEEA © Bacillus safensis ~ W75 ~ #iAG ~ 7AWEE ~ BUEHE
H 5

%% F R oY B IR EESS > & 37.4%85 ~ 0.59%3h K 0.27%3%” » HFRm 2% LM > Wi -
i BE ELEEEE KA /K o B 2e4E A P A M) B0 b 46 T/ B2 (R - MR T 2 e o
BYPRRE BT BURMAEM S BARY 257 « HEEERIRREY 84 AILHRERY
0.54% > HIFREEHERE 1 4E 1% > HERME S L2 9.9 MithAaRBEEE 023%% - A g H
B P ERIE AT SR 0 W0 Bacillus licheniformis CBFOS-03" : 5375 W92 4% B3 (¥ 4 4 aT I
ENREEER  BRAYEY  BERMAEY SRR ESESER 2B - AR
fifi 188 Bacillus safensis TC3-1S BB E &S > R HAE &YIME R A 1R AL 8L0E K BT
B 0 DUHE S EE A R R A > -

ITB R R B P R RIS E S 0963 5F -
PTBbt R B E TR RN BB S - LRRITE -
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AT B > B AL e P 0 ] 2 R £ L3I0 A R LH PR TC3-1S - i Z AR B IMNETT
16S tDNA 515347 °

= Bk TC3-1S A IR

A EEEc® pH9 5z pH 10 2 NB (nutrient broth, Difco)i%E% > LA 1 N Eifiz5; 1 N €81k
HYEH T pH 1% > 48 0.20 um MEJEFIEIER > 2058 S ml RHEEE THH - ZicEE 0% ~ 3%
K 5% b#E R Z 5 ml NB Z%.%/ﬁ;%@/mitﬁt%ﬁﬁ PEEE PR TC3-1S Z B —E &0 Ll 5
BE o PANEIRL 100 rpm B EEE 2 K18 0 MY NA (nutrient broth agar) » 7 30°C B3 &
3-5 RIGHETTHEECHE - 5 BEEKE TC3-1S 2B —H% N 5 ml 2 NB 55&E > 7 30C ~
40°C ~45C J 50°C /KinfErfLL 60 rpm REEEHE 2 K MRS NA &AL 7t 30 C &
3-5 RIZETHECHE - DL ERFE DL 3 EE T
= Bt TC3-1S TheEME MR

B R Z A RE ) R PR Ei bk TC3-1S Z B —E% E?EPEE%'E% e (Ca-P agar) k. 50
ml Wil = $5R AL R 30 CHEE 5 R1% - M EE RSB A 2 Fi% i HIE{“‘ ° R ARRE
B 30T ~ 120 rpm EEEE 5 K > DISHEASITRREEAZ 1S fét Wi g - BE A
FoshEtite M 2 WAL R B 5 7A (U7 7A4R9t AFS3183-1) - ﬁ%ﬁﬁfrgaléléiﬁbj]ﬁtﬁ » ok
BEHE PR TC3-1S Z B —F% % skim milk agar (Difco)sf 231 fY 30°CHEE 5 Kk BHARERE Y
EEBUATIE EE - DL EEI S DL 3 ST
v Btk TC3-1S AR S REA D4R

72 5 B 8 ) ot HE 1T v Of = BEJRUERT (121°C > 15 psi) © Bk TC3-1S B1 &0 1%4E % - 1%3%
FARIEAREEARAE » N-P,0s-K,0=6-2-1) 5z 0.5%% &5 2 50 ml i REREE R - 2 30°C
J2 120 rpm EEEFE 6 ik > HERELRE 27008 o DL 15 LhEURMES A% > BN #E
W2 FEER 10em & 12cm)d > PECHRE R ERFE% > BUE BR300 8 S YIm R
PR NA 528 5L A 30C B R ETHBONE - BPEE 2 E% D R FEEE K TC3-1S > [
DL 7% R B8 H B 5 > 52 DL BOX-PCR 43 #7®> PCR {4 5 95C 5 min>95°C 1 min~60°C 1 min~
72°C 1 min 35 cycle » 72°C 7 min > DURERE H B EFE TC3-1S - 7% Bk TC3-1S 2 &)
&L 1:10 /K28 1% - #ETT/KEIR Z pH ~ EC I E &5 1T ©
A~ Btk TC3-1S BRI R S ME B i B HmARSY(E

AelBAn 0.05 g 7 E#k TC3-1S B3 E &1 (E& 60 X)> AHE 2 50 ml (1) 1%
W B +5 % TR (N-P,05-K,0=6-2-1) ~ (2) 1% 88 +5% )% + (N-P,05-K,0=12-0.6-0.1 » H{
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HE[E P ERGBERAE) ZIREEER > A 30C4K 120 rpm B E 6 RIGHETEHE - B8
WETT ROBWERE JI 71 » B RE 10 i R HL 100 1 L 55380 A & Wi i = #5558 & > % 30TC ~
120 rpm B 58 5 K DSHE A IR B R 2 v /st &5 - HIRH KA 100 1 L
B2 ER -

7N BHINE | aER

Kek5p e FHE R TC3-1S B E &Y  ME B (1DIEE ~ 1% K& 0.5%F 5
) B ] o 18 S W S i =y > o I EBE e DA 105 (wiw)¥g ZRFE - ETTET N GE & > Cucumis melo
LTl SEEZFHENMER (1)JER (peat) ~ Q)ERBEME TC3-1S Z W70 E &)
JEFE (peat-TC3-1S) ~ (3)JJE ik B fit B &= A 7 B &R FE  (peat-sterile med-oys) ~ (4)JE
R B R EFE (peat-oys) o sERY 2019 £ 7 H 17 HEL 100 L/ T H H » FEHE 3 =
B - AR FEER TR MERSWHEREESEE -

T4 R P 1 B 28 1398 Moronta-Barrios % A J7 &G i eb i £ « BRI E R AE LK E
AL W E R g 4R DLARZER K5y B 2 g IR 4K 70%: 75 K5)% /8% 5% 1 min >
FEIFRERE RN 1.2% R Al 307K LA 80 rpm fB2% 15 min 1% » DU E AKH5%E 6 X > HURZE
bk o AR 0 2 mil 46 B B B /K (0.85% & (L8R » 5 H /R & AR R 2R BRI NA &z Ca-P agar »
&K 3-6 REZE % > X Peat-TC3-1S piz B4 Pk 758 i % AU RE B %% TC3-1S MHLE > &K@ 4ifE1%
i H DNAViE1T BOX-PCR 4347 » %8840 B HY peat-sterile med-oys 2 (& 7% #£1T DNA ZEH
BOX-PCR > DUBEZIE R TC3-1S 275 7] #E AFH AR A o 8 8 il 3 B b 7 e 1% — e B /K 2%
R 100 ul > 53 BIEEFE Y 5 ml NB R H 2R HR N NA Ba i KEEllEE T e hak -
+ ~ WERKER RIRABE D T

W] 7y B AR &) 2 1:10 /KFR S AR AR - LEMCHTE pH K& EC» & H M E ERUE M
EY B EEERYY  $ RGO EEHIE - 85 K 8 R TR IO AT o
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Bacillus safensis TC3-1S 3@ > pH9 & pH 10 2 NB )RS &EE » &K 2 KIE&E > A pHI
R38R 4.440.2x10° CFU/ml> fj pH10 27 B #05 6.1+0.1x10® CFU/ml> %871 1 TC3-1S
HAWRS pH BIE R ERZFME - Bk TC3-1S N 3% K SPRAAbih 2 KRG NB 55k o
88 ) KEzE% > HEES R B 5.540.4x10° CFU/ml J 4.4+0.7x10" CFU/ml » 81k B ATt
BRI o A Sm IR o IR PG LA ALY - HEE M pH HR S HREHWE - &
EC {H71& » Bk TC3-1S Z A MFi M B MM E S 2B - 55 0 Bk TC3-1S A 30CH%
BB R 2.320.9x10° CFU/ml > 45C DL F &R B8 H B E THBEE - 1 40C B EEHK
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5.4+0.4x10* CFU/ml > 45°C ¥ 8 3.3+0.7x10" CFU/ml > Tfij A 50°C B2 E L 7.9+3.2x10°
CFU/ml -
— ~ ERINEEMES A

Efk TC3-1S B2 A i = §5 /R AR R R A > &8 5 REFE » nlfH 147.6£5.4 mg/L iY/KA
PERE - R B =5 EIRE R R AL FE B 0.320.0 cm > EEHRE EAR 0.67+0.05 cm > &
A skim milk EREREEE > BHEEKL 0.520.0 cm » ZEHBE EK 2.3420.1 cm » F#k TC3-1S H
B R T REEERE ST -
= ENEIGEMESEN SN

Bk TC3-1S RS 1%MEZE ~ 1%3EATHI K2 0.5% B B1I R RE S 8 2L 6 K> Hi 8L 2.320.6%10°
CFU/ml » BR[04 & WA AR B R 8 2 B8 SR &2 & B bR — AR » B8 R B 3k 48
& T{EAM > EEEE 10° CFU/g DL F > i &2 9 A EEE T2 10" CFU/g » 1 &Y
TR NA BEE  E%EIBEE— » £ colony-BOX-PCR 2347 (@ —) » FEE B A H B ik
TC3-1S - Btk TC3-1S Bk 8 & 1% » & BE R HKZR 2 $h & 8 K EC H » IR [EfE K
B LA R MR » H8 & &4 AT 3,500-4,000 mg/L » EC fH47 7] [#1K 2 dS/m >
T B by B R B AR 2 8 H - s A R H gl & B FE (K 1,000 mg/L » EC [#1K 0.70
dS/m 745 - & 78 H 8 & B AW 49 TR 2,300 mg/L > EC {E %K 0.97 dS/m » BI/R
W]k 18 G 0 AR VIR B A AR 3k 2 KA RSN & & - Bk TC3-1S Bty 8 & » H pH E
SN > R o AR A B o A MR Rk T Ry AR TC3-1S 7 #(Hg -
F— ~ MRSV BRI 2 B pH ~ EC K& &7

Table 1. Bacterial number, pH, EC and sodium content in oyster shell powders complexed with strain
TC3-1S under different storage period

Treatment Bacterial number pH EC Na
log CFU/g dS/m mg/L
2 month 8.86+0.04* 8.17+0.01 2.61+0.30 3550+387
3 month 8.11+0.07 7.9440.10 3.04+0.40 3890+386
7 month 8.00+0.05 7.63+0.03 2.49+0.19 3480+237
9 month 7.8620.20 8.62+0.04 2.39+0.14 3230151
2 month sterile medium - 7.71£0.08 3.64+0.16 6375+188
7 month sterile medium - 7.924+0.04 3.33+0.22 5005207
Blank - 8.50+0.02 4.30+0.30 7306+94

*MeantS.D.



Bacillus safensis TC3-1S ERH[FHH318 & M R B FH A B ET B TR 5

[l — ~ Bifk TC3-1S Blfpin iyt & 7 8 H Es 2URE (ZEE]) e Pk BE 7% 21T colony-BOX-PCR
M (AE) © M:Biol00 marker ~ W:E R TC3-1S K A:[E/F 2 H% ©

Fig. 1. Left: Colony morphology spread from sterilized oyster shell powders complexed with strain
TC3-1S and stored for 7 months, Right: Colony-BOX-PCR profile, M:Bio100 marker, W:strain
TC3-1S and A: colony from left plate.

PO GRS A e PR R
AR R HERRIE PR TC3-1S SRR I £ ] HEFH Ao BRI TR S 1%
S 96 FEAT HI(N-PO5-KoO=6-3-1.5) (Rap) L 1901 . 5% - (N-P,05-K,0=12-0.6-0.1) (FD)~
TRABHERIE » 45 ISR MEAD T 07 » I pH (B » S B DL FD ¢ Rap > BES R
HEFRA >~ $5 R RAIL Rap 085 » BB 10° CFUMI DL > BT s T e
=R 6 5 REAE ARSI BRETR TC3-1S SRR~ W91 T 3Lk TC3-1S
> [ERERIER -
B~ R TC3-1S BURIA) M & VB RERL(F 2 B RS 1 3 17

Table 2. Characteristics of cultural liquid by inoculating oyster shell powders complexed with strain
TC3-1S into two different formulated liquid media

Bacterial Soluble P in Ca-P

pH EC NH,* P K Ca Mg Na TotN .
Treatment number medium
dSm —m™ —— mghL — % 10° CFU/ml mg/L
Rap 8.70%  8.75 598.5 8.5 711.0 2025 1070 122 034 9.2+0.7 138.4+6.0
+0.05 +025 545 +0.5 005 6.5 +2.0 +0.2 +0.03
FD 8.80 8.85 1084.5 55 283.0 62.0 48.0 18.8  0.61 1.4+0.3 140.2+2.5

+0.05 +045 #63.3 +0.5 1.0 +16.0 #2.0 08 +0.00

*Mean=S.D.
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A MHAEEGAR

HNGER)EE N &N E Z 4w EkaE o - HP EERJER (Peat) H 3 2F ZR il
HYVERIEFEE R TC3-1S B E &) (Peat-TC3-1)fEFHZEZHR (R=) A > &5
AR SRR A I ) (Peat-oys) B iy B ff**iﬁ%ﬁ%’; Y (Peat-sterile med-oys)H #5
FRGEE TR - LURFEAM R (Peat-oys) T Ef % » BURARLL R 2 i1 3%k 1Y B 5 1
BREAMERL - 8 NE H Y Peat-TC3-1S HEEZEKET Peat-sterile med-oys 15 20% ° BH N IR
TC3-1S 75 Bl ve A il 7% 9 #1010 il & IR 38 2F 2 A FIT R - B0 #E 40 v A & © B4 e AR e B2 R
TRRA & R B 22 52 [T M b B 28 B S 2R R BT » DA Peat J¢ Peat-TC3-1S 8% » #%
S HIDUE E Y Peat BIZ#E - ZIHEMKFZE LS Y Peat S » HHi Y Peat-oys £ 7 °

HNEENAENEZRANEE BT ORUFA R Efp LA RR Peat-TC3-1S
Peat-oys BB S HNAEE BB ABEEETT » M EF Peat Bl Peat-sterile med-oys HIJ K &f

BERABRE o BB TEY Peat-TC3-1S /MEH » HAWIRNE 2 EABIEE— (E=)  HH#
Hik TC3-1S E % AIEEFHPL » 48 BOX-PCR 47 #f7 » BAE#E TC3-1S 2 PCR [E|5E—%¢ (lane O, A

and B - [& 1) - {fi &H SR EA 3 N E - ,E:—QJJ RN B 2 B P BURREL TC3-1S AAHL ([
=) o REBAE RBURNE R TC3-1S &K B 7y 17 T’E?Eﬁﬁﬁf\ Eél‘{l\ » R TC3-1S AT A
GHTARA - R T B4k H SN AR & 2 G - ﬁﬁgjﬁﬁ'lﬁi R ST A AR N 2
SEBERUR 0 SR > AT AR N E B E R AR S ER BRI R AREY - B
BURNAERNEEANBENMES  BEBBE N 2 NAEREBEH 2RE - ] AR SR - T
I > BB RS EEYEL I NEE > B LEARHENY  MAE TR & B EE
PIEY) A& - WAKEYERS - B5 - REE R - BEPUR - BEFEEY) 25 5 E
WHEAEEE™Y KA AT RS Eik TC3-1S E Ryt IR P B 2 e F R B al I A R 2 5 4 -
F= - EUNEE N AR E 2 T3 2 R 4w A4 R

Table 3. Germination rate and seedling characteristics of melon seedling in different cultural media

HH Mﬁf

s

Germination Plant hight  Root  Root fresh  Shoot fresh Rootdry Shoot dry

Treatment rate length weight weight weight weight
(%) (cm) (cm) () (€9) (€) (€9)
Peat* 8la 15.9a 13.9a 0.26a 1.79a 0.016a 0.17a
Peat-TC3-1S 80a 11.2b 12.9a 0.30a 1.58ab 0.013ab 0.12b
Peat-sterile 60b 11.0b 12.3a 0.26a 1.42bc 0.013ab 0.11b
med-oys
Peat-oys 47c 9.4c 13.4a 0.23a 1.16¢ 0.012b 0.11b

*Cultural medium: Peat-TC3-1S, peat mixed with oyster shell powders complexed with strain TC3-1S; Peat-sterile
med-oys, peat mixed with oyster shell powders complexed with sterilized culture medium; Peat-oys, peat mixed
with original oyster shell powders.

Significant in comparison with control at P = 0.05 (LSD test)
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B =~ BB E S E 2R FEY » (A) Jesk 5 (B) JERIEFEER TC3-1S B 3 48
a7 5 (C) JeRHHRE R BB ESY) © (D) JEREHE AR, -

Fig. 2. Melon seedling in different culture media, (A) peat; (B) Peat-TC3-1S; (C) Peat-sterile med-oys; (D)
Peat-oys.
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B = - /NS E 7 Peat-TC3-1S (& A) - Peat-sterile med-oys ([& B) ~ Peat ([& C) - Peat-oys (& D)~
RABE RS EIRE i Y Peat-TC3-1S ZIABHRNE (B E)SFH Y Peat-oys ARG
(& F)Z E#r T -

Fig. 3. Colony morphology of endophytic bacteria on NA isolated from melon seedling from treatment
Peat-TC3-1S (A), Peat-sterile med-oys (B), Peat (C), Peat-oys (D) and analysis of endophytic PSB
numbers from melon seedling in the Peat-TC3-1S (E) and in the Peat-oys (F).

R~ HLNEERARNE Z RN EB T

Table 4. Endophytic bacterial number of melon seedling in different culture media

Treatment CFU on NA/g root CFU on Ca-P agar/ g root
Peat 8.5+0.5x10" 0

Peat-TC3-1S 4.6+0.9x10° 1.740.1x10°
Peat-sterile med-oys 2.6+0.4x10° 0

Peat-oys 1.8+0.9x10° 1.0+0.1x10°

*MeanzS.D.
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[E Y ~ BOX-PCR [E[5% » M:Biol00 marker ~ O:Ef% TC3-1S 2 DNA - A-F:[E =/ ~E %~ DNA #
1T BOX-PCR -

Fig. 4. BOX PCR profile, M: Bio100 marker, O: B. Safensis TC3-1S, A-F: Colony present in the fig. 3
was subjected to BOX-PCR.

#& Em

A EREREE Bacillus safensis TC3-1S EURW f oy REEEREST - B LA A5 1F Ry A
HE {ﬁ_fﬁﬂﬁﬁﬁﬁﬂ Sk 2 i e & R EC fH - W30y B B ik TC3-1S 2 48 &% AT 1F K B A5 g
MPREEEEIR - SNE YRR R0 BLE Pk TC3-1S Z18 &) (Peat-TC3-18)AJ[# 1K
o] 3%y 100 ) S TR 1 38 2R 2 A R E > EH SR RIES E 80% ¢ A MK FER
Peat-TC3-1S » 4 EiR A 0l &7 88 B Ik TC3-1S HEAWEAE T sBR4E B bR vl I {E BE S i 7%
FEFIEE SN - RAIN o BEET B #k TC3-1S A EIR A B 2 A 382w
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Characteristics of Oyster Shell Powders
Complexed with Bacillus safensis TC3-1S and
Study on Its Application in Seedling Medium of
Melon (Cucumis melo L.)"

You-Hong Zeng, Ya-Wen Kuo and Hsin-Yu Lin®

ABSTRACT

Bacillus safensis TC3-1S can grow in the salt containing nutrient broth formula (5%NaCl)
or alkaline nutrient broth formulum (pH 10), after two days of incubation bacterial numbers in
two media were higher than 10" and 10® CFU/ml. After 5 days of incubation of strain TC3-18S in
liquid medium with calcium phosphate, the soluble phosphorous increased to 147.6+£5.4 mg/L.
Strain TC3-1S was cultivated in liquid medium contained 1% molasses, 1% rapeseed meal and
0.5% yeast extract for 6 days and then complexed with sterilized oyster shell powders
(oys-complex-TC3-1S). After 7 months storage, bacterial numbers of strain TC3-1S in
Oys-complex-TC3-1S were higher than 10° CFU/g accompanied with decreased soluble sodium
content and EC value compared with original oyster shell powders. When the complexes were
added to the liquid medium containing feather dust or rapeseed meal and incubated for 6 days,
bacterial numbers of strain TC3-1S were higher than 10° CFU/ml meanwhile showed calcium
phosphate solubilizing activity. This demonstrated that oyster shell powders can be used as
suitable carrier for strain TC3-1S. There was no significant difference in germination rate of
melon in the peat mixed with oys-complex-TC3-1S (Peat-TC3-1S) and pure peat treatment
(both can reach at 80%). However the germination rate can be significantly decreased to 60%
and 47% in the peat mixed with oyster shell powders complexed with sterilized liquid culture
medium (Peat-sterile med-oys) treatment and peat mixed with original oyster shell powders
treatment (Peat-oys) respectively. The endophytic bacterial numbers retrieved from melon
seedling in peat-TC3-1S treatment was 4.6+0.9x10° CFU/g, and colony morphology was the
same as strain TC3-1S. BOX-PCR profile analysis confirmed that the endophytic bacterium was
the same as strain TC3-1S, which implied that strain TC3-1S can be served as endophytic
bacterium and mixed with its suitable carrier oyster shell powders.

Key words: Bacillus safensis, oyster shell powders, carrier, phosphate-solubilizing bacteria,
melon seedling
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AHESR R PG E RG> IEE AR EE SN gtk RinmbtE 2/
FEEENERE » EEBELMBIATEIEEREE > RIA 582 R R - AR
EERYENRERE - A5 FH40 ppmXEREK ~ 1%L S AR R S &
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Table 1. The occurrence of fruit sooty mould and fruit quality after the application of antibacterial
materials in red-flesh pitaya cv. ‘Da-Hong’

Disease incidence (%)

Treatment - - TSS (°Brix) TA (%)

Green fruit Red fruit
1% B. amyloliquefaciens (Tcb43) 54.6 ¢! 86.3 ¢ 13.0 ab 0.20a
40 ppm hypochlorous acid 67.6b 97.0 a 132 a 0.20 a
Water 68.6 b 92.2b 134 a 0.21 a
Control 774 a 972 a 12.4b 0.18b

! Means separation within columns by LSD test at P<0.05.
TSS: Total soluble solid.
TA: Titratable acidity.
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. The occurrence of sooty mould in green fruit after the application of antibacterial materials in

red-flesh pitaya cv. ‘Da-Hong’. A: 1% Bacillus amyloliquefaciens Tcb43; B: 40 ppm
hypochlorous acid water; C: water; D: control.
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Fig. 2. The occurrence of sooty mould in mature fruit after the application of antibacterial materials in

red-flesh pitaya cv. ‘Da-Hong’. A: 1% Bacillus amyloliquefaciens Tcb43; B: 40 ppm
hypochlorous acid water; C: water; D: control.
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Table 2. The occurrence of fruit sooty mould and fruit quality after the application of antibacterial
materials in white-flesh pitaya cv. ‘Vietnam White’

Disease incidence (%)

Treatment - - TSS (°Brix) TA (%)

Green fruit Red fruit
1% B. amyloliquefaciens (Tcb43) 39.3 b’ 53.7b 12.6 a 0.29a
40 ppm hypochlorous acid 6l.4a 74.3 ab 125a 0.26 a
Water 55.7a 86.1 a 12.6 a 0.30a
Control 63.3a 78.1 ab 129 a 0.21b

! Means separation within columns by LSD test at P<0.05.
TSS: Total soluble solid.
TA: Titratable acidity.

C o REEMTFREREMARERAEHEERBER IR E

FIH 1900 1K 2F FOFR B Tebd3 K Teb4S W fl B IR M BE 1001% » FEALRERICEELERE
ERUSARE - T RR 178 R 2 M it 1 20 > 8 [E 38 25 00 A LB b 28 FROARE B B R S SR LS Y P VB R
GESREUR 0 K& - DU T A 1 DORA LI 2F f AR B Teb43 fe Teb4s » F ] R (R E R U
BFE R R RESEREER - REEREEREAER > T HERH99.5%0F 255.4%
(Tcb43) 5273.5% (Tcb45) o A {5 F 7 7K B 48 W Tl 1 20 R B 3 2B 3 5 94.4 % » B ¥ HE4H fi B2
2R o FEHGE AR R U R 28 (1 s > SRR SR E AL R SR S 4 1 1489.9~91.4% 2
] > B HRAH MBI A2 52 - R (A SRS i A 120 Teb43 F Tebd SR 3 » HLAR B E 7 i
YIS 5% AR 77 A1) F52.8 50 39.3% » BAE RN B IRAHAY86.1% - (HIE /KR B AH MM s 38 AR R Ty
66.2% » B IR AR M B 75 (R =) HTLATcb43 K Teb4 ST Fl B 1k g2 B - B9 1 M e v 25 4R
HIRCER - T2 1 RAHE AR - AL 2F AR B Tebd3 K Teb4 5 BRAH 1Y 61 | B 55 4
FREE1DAEEE - AR S 2 65.8571.1% » FE/KERI AT 287.9%  FRTcb43FREL4HS - HoaR
QE N Y 5 A A B S HEAH B i B 7 B o T SR R L 3 AR 032 T T > Teb43 K Teb4 5z BE 1 Fe
2EE N 1R o H R E S AR L IR - IR > IR B R R AR R E R B AR
fE o HR R BN oy AR HERAR N A B IRV R - bR R B BEWIEEM AL
Wt S FRA B A PR i FH FET BRI 2 R - LIRSS R Ay B A T -

HEEM R BAE R AR - LB S AR E B A HENIE R » TR ERAL R R E
RS AR > HAEABHIE R LB FAREE TN RERES EEARHEE > GaFf
FH TR EHE 24 B R B3 8 4y 2R DAREA DAY EIGRIRE E RS » B HIEE
WEAERD TR K A B DU AL R RS R 3 B RVBR AR B IR R =
5 o HPR IR R AR KRS 2 HE F R H AR ERNITERNR - BEHBEREZEN
va AN E B HL IR o AT AR TR R R T 1 R & B /K2 5 IRDE R T PR 2R R fig - (sE ELHITE



T B A B AL B 3 2 B 19

BOR LR o PRt oh > 4T HE 55 0 2 B8 AL B B A [ P 4 DA 4 38 AR IR AR
2B #U A 7K RE R I SR BT o B > RF R K R SR 1% - e R BRI
AIHRMENREEE L - Bt DIBKRHEH 1AV EEER - h8EA R SN S 4LFE £ R EJ T
R A » R BB PR E T E > EMBRERERERE®R  EFEENEE

AT B A AR SR B R E AV ERE - SRS R BR -

k=~ ALRE SR R A R REL A C L SR B AR HART AR [R5 PSRRI 1 %R Loty 2 AR B

Tcb43 ~ TebdS FE/Kik - RELERZEEL
Table 3. The ratio of sooty mould disease occurred after the application of 1% Bacillus amyloliquefaciens

Tcb43 and Tcb45 and water during the growth period of floral bud and fruit in pitaya (cv.
‘Vietnam White’ and ‘Da-Hong’)

‘Vietnam White’ ‘Da-Hong’

Treatment Bract Peel Bract Peel

Disease incidence (%)

Tcb43-1week' 52.8 b’ 10.0b 55.4c¢ 1.3d
Tcb43-2weeks” 65.8b 20.7b 914a 182 ¢
Tcb45-1week 39.3¢ 8.8b 73.5b 5.7d
Tcb45-2weeks 71.1 ab 19.6b 89.9a 23.8 be
Water-1week 66.2 ab 13.8b 944 a 16.7 ¢
Water-2weeks 879a 37.7a 90.5a 30.0b
Control 86.1 a 51.8a 99.5a 442 a

"1 week interval.
22 weeks interval.
3 Means separation within columns by LSD test at P=0.05.
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Study on Reducing the Occurrence of Sooty
Mould in Fruit of Pitaya by Antibacterial
Materials'

Meng-Sung Chen’
ABSTRACT

Pitaya (Hylocereus sp.) is a semi-climbing cactus, which secretes honeydew from the
tip of bract during fruit development. Honeydew caused Phaeosaccardinula javanicacan
infection of pitaya easily and resulted in gray-black mildew. Antibacterial materials
including 40 ppm hypochlorous acid and 1% Bacillus amyloliquefaciens were evaluated
for their efficiency on sooty mold prevention. A significant decrease of sooty mould
incidence was seen when treated with 1% B. amyloliquefaciens on ‘Da-Hong’ cultivar
after blooming for 1 and 5 weeks, which were 54.6% and 86.3% compared to control
77.4% and 97.2%, respectively. The similar result was also found on white-flesh pitaya cv.
‘Vietnam White’. In addition, the inhibition of sooty mould is better in 1% B.
amyloliquefaciens application per week than every 2 weeks. However, 40 ppm

hypochlorous acid and water did not show any effects on preventing sooty mould.

Key words: Hylocereus sp., honeydew, sooty mould disease, hypochlorous

acid, Bacillus amyloliquefaciens

! Contribution No. 0965 from Taichung DARES, COA.
? Associate Researcher of Taichung DARES, COA.






EIEEEN RETTTaHR 144: 23-33 (2019) 23

P HokfeA EF AR RS
B4 7 F]F 2 T 4

EhR
B =

PR F RN RS Ry B AR ESE R T K - AR R BB RS
FEBIVBOR . — » By T B KRS S S e RAC B RN &R - ASUEREZET5E
TiASHEIE T BUR RS O AGERE ) TR DIEEHECE R R IhNZR - HE5Tsr
PréiiR - FEFCE RN R IR B AERYE ~ 11 & EA - ISR - RIEREZE R A
tRE  ERETES B ITH - PERPRT 3 B RAEEE - ATEREH B ER - 2
srIBUT T 58 75 R IR E Y 8 8 R S AR B R SRUIRS P = B R ERL S A [
H SRRl B R RR 0K - B AT KRR R - ATEEE R ATt b R A
LR 2 EABEPBUFHEBCR M EHE 2% -

RARERA : KREEESE ~ fEMIFA R - (25T - BRIAREIINER

il

HiJ

EEREGP PR N HZH BRRER(DEERE - WSS EEE - SR%E
Refif = B R SARRARTRE NI AR I A R R RESE T AR - HFTRREE
EHAVEE A ER > SRR A S BECAIEL T st H A EHEERE T Dle i
RSN ) > TR BRI E S - AR AT (Ul ES) |, B T\ B R ) 1A
FTII B R REEBECRT » TEB R EZ R G CL M OMEZE)95 IRty | HestEs) — %
BETEE > DU 102 SEHEHAY T GAB REEHERE ) TREIBUR & IR R R
B -

AABBRERHETS  FRZERGSHAWHELR st EFEERENVE TR - 24t R
2 EREAEAE - BE  BIEAIRE B - B Saei - AN G RATECERE) - BIRRETEL
R AT BB EERSEESEAS  IATE B TS & bRy PR B 8 DU B S 25 5 H B AT
B RESEE R UM - S BB N  RE AR BRI S
B 16 (HE#ET ~ MEHBEEIL N VE  TEAEM SRR - 8BRSk ahafFR

TEbE R T B G PR R S RIS T 5 0967 5 -
TR EZ B g PR RIS -



24 Tl SR RS e AR S — T

5 BERRZFTUEE  HEEFHRERNHERBRIHINVII FEIMARE  BHRE
SHRENIITE R - ERS SR - ERABEROMERRY TR R FRRG e
BEIMERABRTE - RSO LEPT B A S P A R S AR ) Y e S BRI e ayE E
R Rt DN L an BT SR RE T ~ REIEVIRURTIIERAE ST ~ BRAEROAURTIIESRE ST ~ T A R
BN EERETT ~ EESLMERRITIARE ) ~ B AR R AT ~ SLRRIREITRE DY) - EEALEERETT ~ EEALIEES
BIREEIRRE T - (AR ERRMERIE - HAlE RARAER - RS EEH R THEREE=
KR © A RRAEHER R oK L e 2R 2 S e A B B R 3 A1 25 < W R g X e B - AE T THE 7%
B > LA B S AR R A B A S (R ®

B ECTIIN 2R (Key Success Factor » KSF)EE LR  FRIFECEEE - 1S LRI 0RBEHE
W E RS RS - A A SR E A S R A A R R Y B SRR
IR AE — TR i RT3 FrRe JI B - P S TR (A SRRV RRSR IR 2% > A BB T
JNEH S5 FHESS - (5 TR RACE RN ZA RN T E R R S iR A S 5 R R AIER
RPN E X EREA ~ TR - S = (R EE D 5 o EHE e R R Retg
BASERCHAZ o EEMERT R AREE - AR - HEEA - IREERAEEFRERE® -
G105 IR E R B A S B W RSN % - B9 © MM - AIESK
B~ QISEEDE - HIERERE - HEEAKAEREE 6 1H > EABERI T - AR - HE R
HRISH N HEFREEEEEPE . MEABRERTH - JFRR THEEA B AR - Ba 5
15 R EL AR - 22V S R ST R R R Y N RS T
TTREEEUREHRAERES | M RS - 11 S K ERR A Ry - BB R EmL R i R 2 BUR
MHBEA T REAHIE - BUFSREEG - SRS TEIRILE R R AR e BRI SRE ST -

& LFTAL - SR R E B B RS HEU S SRR ERTE T EEN R
HERNE  WREERRMRIINE - EIHF B BEENRE - AU stliEEE ey
JESROE > T IR E KRR EESEAE B S - B ARSER N ~ BIRSCRf A BT LR A 3%
M > WHRETELE Z R IR - B B B F R REEHEER 2% -

MR TTE
— - PIHsERE
4 SABREAT B Hr 00 A B SEEIAE R » 3T B A S [ T B S
o TEPEEHEHITE  RAMAATIARS | BATREE R  ERER YE L
GETTE) ~ FIAIE - BRI -
= EEHEHES
ISR (R R AT s » B B P A ELAF ~ PR B R S -



M KR R R B N R BT 25

% BRIt - ZCOE RO I RCRIEM S - DR E R IZRL 2 43T
HiELIZERE R S EEH T H (B AR SRS a2 SIS LZRANE
B E Z e > AR LAMER 5 &R T (EZEhT 5t (case study) TREZRRL - #REE 107 FERREF
MEGRER ST - SERNSEETHE DIRRIFREEE G 30.4%% % - MEEBR 209,722 ha » °F
HEFLCERRF R 0.98 ha » MHEEHEHZRCLIFEE T  Fle4EE 20-64 5L EEBI R 60.2% - HATA
SR O ARB R MAEE FRREGEEG A SRR A E & - 73Ry 10 AR 537 A e
Fo T b Bt /KRS R R B R IR R Ih N R - AW FE 1L B 6 A RIFE AR Sotlbab/t
FERHERE  Zp ~ AL RIS 18-45 BRIEHN 5 FERE AT TR -
= BENE

AW 105 4 6 A2 11 HEET > (RETBENGHEL 6 {ILfEMth B RRETTE 253K > DI #
HE > Sk eiE -
© BASRALINE R Z Z2HY

AWFESER T Rtk E 1% - B Zalh 82 Z SRR B ) RERETT O FER  BTEE R
GBI W2 HRET & F VSRS R B A STHE RN R R HhEa A
FRRFE ~ AISE - P B ARSI & 4 KA - ARRAFE - AISEORES - BIZEEDHE - AISEETR - Al
EWE - AEEE - tEE AN 8 THE R R T/ R - T 2 m RIS K
I3 LR A S KRR AR SE R RAC R R DR &R MR E T BAEAE ~ 78 - A&
TR TR R R B B R AR -
Fo— ~ PEE KRS E SRS R R AR R

Table 1. The key success factors for young farmers of the rice industry in central Taiwan

Facets Factors

Personal Personality
Entrepreneurial strategy
) Entrepreneurial motivation
Entrepreneurial related factors )
Entrepreneurial resource
Entrepreneurial opportunity
. ] Knowledge asset
Intangible capital ) )
Social capital

External environment External environment
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Table 2. The basic information of interviewed youth farmers
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THIEENX B C-E
nf THHVIEUE > BT B

REAERR > 2
2 2 15 FA%E > ERIBE
AERPR Z BB DOKRE 5 28 - H R ET

R R A R R R Y R e

n-J- of

AL R R RS 2 i > R Ryt

EORIEMAAERN  T0F » #MEZ T2 2 HE
FHRESTAIERELE AL - EHE
e B B DA T 48 e R R

Item A B C D E F
Land Changhua Changhua Taichung Taichung Nantou Nantou
location County County City City County County
Gender Male Male Male Male Male Male
Marital . . . . . .
at unmarried married married married unmarried  married
status

third- second- second- third- second- third-
Background . . . . . .

generation generation generation  generation generation  generation
Age (year) 32 36 45 45 40 32
Farming
experience 2 3 15 2 3 5
(year)

ualit
Previous research quatity . technical electronics  marketing
. . assurance  electrician . .
jobs assistant ) worker engineer executive
supervisor

Total  area 0.5(own

2.6(rent) 3.1(rent) 10(rent) 23(rent) 2.3(rent) ( )
(ha) 1.5(rent)

. . . self-sale .
Marketin riee self-sale riee riee 60% -~ rice riee

g middlemen middlemen middlemen . middlemen

channels 70% middlemen

80% 100% 100% 80%

20%
e conventional N organic conventional natural conventional

Certification ) TAP ) ) ) )

farming farming farming farming farming
Brand product product product product farm brand product

brand brand brand brand brand

* Traceable Agriculture Product (TAP)
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Table 3. Analysis of the critical successful factors about farming management of rice young farmers in
Taichung district

Factors A B D F Total Ranking
Personality 5 6 3 3 6 7 30 1
Social capital 3 2 3 3 4 5 20 2
Entrepreneurial

L 3 3 3 1 4 4 18 3
motivation
Knowledge asset 3 3 3 1 3 4 17 4
Entrepreneurial
; 2 3 1 2 3 2 13 5
opportunity
Ent ial
ntrepreneuria ) ) ) ] ) 3 2 6
strategy
E ial
ntrepreneuria ) | ) | > ) 10 7
resource
External
) 1 1 0 1 1 2 6 8
environment

Note: The number means the times young farmers mentioned.
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Table 4. Ranking of key success factors for youth farmers

Item A B C D E F Total(%) Ranking
Production 5 3 5 5 4 4 28.9 1
management
Human resource 3 5 2 4 3 3 222 2
management
Marketing ) 4 4 3 1 5 21.1 3
management
Financial 4 2 3 2 5 2 20.0 4
management
R&D | i | | 2 1 7.8 5
management
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Table 5. The youth farmers’ suggestion of the key ability factors to new youth farmers

Item A B C D E F Total (%)  Ranking
Production
5 3 5 5 4 4 28.9 1
management
H
uman resource 3 5 ) 4 3 3 929 )
management
Fi ial
fnaneia 4 2 3 3 5 2 21.1 3
management
Marketing
1 4 4 2 2 5 20.0 4
management
R&D
2 1 1 1 1 1 7.8 5
management
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Critical Successful Factors of Young Farmers on
the Industry of Rice in Taichung District: A Case
on the Local Youth Farmers Counseling Project’

2
Ben-Yuan Tsai

ABSTRACT

In recent years, the return of youth to the countryside has become a trend, and in the new agricultural
innovation promotion plan, the cultivation of new farmers is also one of the government's key policies.
This research uses case studies to conduct in-depth interviews with in order to understand the key success
factors of young rice farmers in the rice industry of central Taiwan region, to extract the key success
factors of the business. The results, indicated that the key success factors of the business sequentially
are personality, social capital, entrepreneurial motivation, knowledge asset and entrepreneurial
opportunities. In terms of suggestions to new entrants, the top three key factors are production
management, human resource management and financial management respectively. It is suggested that
the government should strengthen the operation of youth farmers' associations and the guidance of local
youth farmers service exchange platforms. In the future, depending on different development stages of
young farmers and the needs of counselling, rolling review and adjustment of resources are highly
recommended. The results of this study is relevant for young farmers in agricultural management, for

government's policy formulation and promotional guidance.

Key words: rice industry, young farmers, case study, key success factor

'Contribution N0.0967 from Taichung DARES, COA.
?Assistant Researcher of Taichung DARES, COA.
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Table 1. Basic information and background of the interviewees

Cultivated area

Interviewee Gender Age Year Type of industry )
/Matchmaking area
Farmer A Male 55 12 Pear, mandarin Shigang dist., Taichung city/
1.5ha
Farmer B Male 42 15 Pear, mandarin, Dongshi dist., Taichung city/
persimmon 3.3ha
Pre-service agricultural Male 32 2 Pear Dahu township, Miaoli county
specialist A Dongshi dist., Taichung city
Pre-service agricultural Male 24 0 Pear, grape, persimmon  Dongshi dist., and Xinshe dist.,
specialist B Taichung city
Pre-service agricultural Male 26 0 Pear Zhuolan township, Miaoli county
specialist C Dongshi dist., Taichung city
Chief of manpower Male 38 12 Assisting pear industry  Areas under Miaoli county,

dispatching unit

/ Dispatching labor
shortage of area’s
economic fruit

Taichung city and Changhua
county
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Table 2. Month, worker’s quota and and work content of farm labor shortage

Labor shortage /

Interviewee . . . Primary work content
Labor dispatch situation
Farmer A Regular and seasonal labor shortage, at Weeding, basal fertilizer,
least two persons of per month harvesting, packing, home
delivery, pruning, bagging,
grafting
Farmer B Regular and seasonal labor shortage, Top dressing, set up scaffolding,

Pre-service agricultural
specialist A
Pre-service agricultural
specialist B

Pre-service agricultural
specialist C

Chief of manpower
dispatching unit

labor shortage uncertainty, 5-6 persons
of per month
From May to Aug.

Jul., Sep., Nov., Dec.

From Sep. to Oct.

Fruiting harvesting, seasonal work
(Jul.-Dec.)/24 persons of per month

thinning fruit

Bagging, harvesting

Bagging, harvesting, thinning fruit

Harvesting, thinning fruit

Bagging, harvesting, pruning,
weeding, grafting etc.
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Table 3. Supply and management of human resources in agricultural labor shortage

For pre-service agricultural specialist

. Supply of Training for

Interviewee . .. .

human resources non-experienced Training Other opinions
labor

Holiday part time Training of practical Explanation and From wait-and-see
foreign workers agriculture demonstration of  to active
Manpower utilization practice skills of practical skills participation
of TCC. “Youth pruning, grafting,  Supervision and strong support,
Farmer Scheme” etc. immediate feedback promotion,
The elderly women in in practice recommendation

Farmer . . .
neighbor Asking for the application
Family of farmers accuracy of practical follow others to
Part time students skills join and employ
Pre-service Encouraging free
agricultural specialist practice instead of

close monitoring
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Research on Seasonal Agricultural Labor Shortage
2.0 Program for Agricultural Human Resources
Optimization - A Case Study on Agricultural
Technical Group in Taichung District *

Kang-Chi Tseng and Hui-Chen Chang®

ABSTRACT

The aim of this qualitative study, employing semi-structured in-depth interviews,
investigates the current practice, problems and approaches of labor dispatching pertaining
to the Seasonal Agricultural Labor Shortage 2.0 Program in central Taichung. By means of
purposive sampling, we interviewed 2 farmers, 3 pre-service agricultural specialists and a
chief of manpower dispatching unit of Taichung agricultural technical group. The results
show that agricultural technical labor shortage of fruit farms occurs during June to
December, especially when intensive agricultural labor technical services, such as
thinning fruit, bagging and harvesting is needed. Farm owners made an impression of
active-learning on all quasi-agriculture specialists, and satisfied their passion and altitude
toward working. On the other hand, the specialists believed that their passion on work and
learning can affect the farm owner’s evaluation. These quasi-agricultural specialists, who
are dispatched regularly in labor shortage seasons, have obvious willing to work in
agriculture in the future. Taichung agricultural technical services team could solve the

problem of seasonal agricultural labor shortage in some farms effectively.

Key words: agricultural technical group, pre-service agricultural specialist,
seasonal agricultural labor shortage

! Contribution No. 0968 from Taichung DARES, COA.
2 Assistant Researcher, Researcher of Taichung DARES, COA.
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Fig. 1. Schematic diagram of the modified sheller.
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Fig. 2. Buckwheat sheller machine.
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Table. 1. Effects of different rotating speeds of sheller on buckwheat seed hulling

Rotating Patented sheller Control sheller

speeds Kernels Powder Seeds Hulls Kernels Powder Seeds Hulls
r.p.m %

1,500 22.85 7.06  62.00 8.10 17.74 24.68 53.82 3.77
1,550 24.78 6.94  60.09 820 16.84 24.63 53.83 4.70
1,600 25.44 6.96 58.70 891 17.24 29.23 49.62 3.92
1,650 27.99 8.68 54.73 8.60 17.89 27.05 47.74 7.32
1,700 32.82 8.87 48.74 9.57 16.10 26.04 47.29 10.57
1,750 31.56 13.10 45.12 10.23  18.13 28.42 44.38 9.07

1,800 32.53 17.59 37.54 12.34  10.81 32.76 42.50 13.94
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Fig. 3. The performance of the patented sheller on buckwheat hulling at different rotating speeds.
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Fig. 4. The performance of the control sheller on buckwheat hulling at different rotating speeds.
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Fig. 5. Schematic diagram of the filter. Fig. 6. Structure of the filter.
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Fig.7. The pneumatic impurities selecting ratio curve of buckwheat seeds of patented sheller at different

rotating speeds.
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Table. 2. The pneumatic impurities selecting ratio curve of buckwheat seeds of patented sheller at
different rotating speeds
. Pneumatic impurities selecting ratio,%
Rotating speeds (r.p.m)
Kernels Hulls
1,500 5.19 0.53
1,550 4.53 1.54
1,600 2.37 1.31
1,650 4.11 1.43
1,700 10.53 1.58
1,750 8.31 0.96
1,800 7.19 1.28
Average 6.03 1.23
R AR AR T R 5
Table. 3. The wind speed at different outlets of the patented sheller with different rotating speeds
Rotating speeds Centrifuge Parts First Cyclone Separator Powder Outlet
(r.p.m) Outlet m/s Outlet m/s m/s
1,500 19.0 2.7 1.5
1,550 20.0 2.7 2.2
1,600 20.4 2.8 2.6
1,650 21.0 2.8 2.8
1,700 21.9 2.9 2.9
1,750 22.7 3.0 3.0
1,800 23.4 3.1 3.1
FhamEA IR
PIWAEEB - RV E AR R A AL > A SR T R LR, o B

FI2TE BB 45 1A 37 B BRI R ot T AR AR O IR AR A R B L R T R AR A, o
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Development and Application of Buckwheat
Centrifugal Sheller

Chin-Yuan Chang and Yun-Sheng Tien®

ABSTRACT

The purpose of this research is to develop a small size buckwheat hulling machine
suitable for domestic firms and farmers to assist hulling buckwheat seeds and to reduce
the broken kernels of mechanical hulling. This centrifugal buckwheat hulling machine is
small in size with full function, and has been awarded 2 new patents. The results show that
the broken kernal rate is reduced by 18.62% with the patented model compared with the
control, and the shelling rate is increased by 13.43%. The machine can also separate

kernels, flour and shells, improve subsequent processing efficiency and product value.

Key words: grains, buckwheat, shelling, mechanized, pneumatic impurities
selecting ratio

! Contribution No. 0968 from Taichung DARES, COA.
2 Assistant Researcher, Associate Researcher of Taichung DARES, COA.
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BT T BUE DA EHEAE SR W DL Fisher /NS 72 5214 1B (Fisher's protected
least significant difference test, LSD test)fg HIFR BRI E 2 AV ZE SV > & p < 0.05 QIR E
FMERE KL -

e

— MMIEEEIAIRERMFEEN KRR EZRE

()N EIEZ R TR AR R FIR I AT 1 2 s

HF— ol BRsS R m Al - &K 24 hr SRR IR - B A AREAY/KENE 0.40120.037 - i
4H F A RARAYZACE M 0.20420.029 » 6 {EFRERAH 2 /AKEMEE RS 0.2-0.5 2 - R & B A
ERERERES 37 (R VTILE A EASH Bt o B LUTRIE - BI/KCEIMEAE 0.85 BT ~ 4675
SR ~ pH {E/INIS 4.6 Z RV B L ~ pH {E/INIR 4.6 BRERRIE RN 10% .2 351 Bdn ~ BREZEX
o~ ELAH DR AR AR E A R Z IR (FE - SIERATERNE - 521 24 hr SLRERTZIE)
KA HRAH 2 AGEMEEAE 0.85 BUT H pH {HEI4F B 4.6 > TS 155 7 S E Z k(7 -

DAEIRRH R FE QAT - D ERET A IR ] (24 ~ 48 J 72 ho) ¥ R B AH B /K S
B8 - MEETRR RIS I BB KIS S B 258 NaEsh - im B A ZK0EM: -
F 24 hr /Y 0.40120.037 » 12 48 hr 272 hr > 53 1] [ 22 0.392+0.021 K 0.382+0.039 » ZX]f1] » FR4aT
Bt BEER > ARG R IR 2 /KOE M S R IE SRRIE SR - LT IREAHAZ R 2
24 hr FFEZ—FREBUE » FrENINIFRTE 48 hr } 72 hr » 7R IEAH 27 ACE M FE R EUE BT
FERRLZIIE ©
(Z)HZKE 24 hr pa B 2 /KOS ~ 7K 2 BB R IR AT

FLHZKE 24 hr A [F G B AH Z KIS ME#ET AT - e B A AREKEES R 0401+
0.037 » BLH AR ERAH PR E AT b SREIE S - I AIAD > BB IR A ARIIG e B /KOS
&8 T - Shalaev 5 A (1996) "V R T.011) ViZE B » Bk AIERAE Z SR IIRIK 7 F45
& mED B KB AR E G - EITAE R TREN: © Zelko 2 A(2012)H15E 45
0 BRI A B34S &2 (amorphous) » RIS IRAS R ALK 2 5y T 45 A MR VT
AEF(polar functional groups) » REWZIT AEAY/K ST - 7K SEEETS 2% o TGS PR T8 2

7[5 (free volume) * [EAE S AKEMSE -
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H SRS T - RERAL A RS K 2R 9.36£2.11% - RFEA E A RIEHI K 2
B 3.7320.619 - BAREHIATER  REA A /K5 & RELE A A TS (5 S SRS
o TR BT ERIRIL AU ARSI R K 28 - AT RS LA
FIS B~ C~ D~ E % F X PHEIMEEER  HBmRIIBE R 20%8) ol 52804 SA i R
IR KSR TRITE SRR BRI A 2 K & RSN T - Tze
5 A\QOI2)FZESEH Y » IR AR IE BIPE » TSR R A KD 2 RRE
2-6% [ » A RBA T A DAREE -

RSB - LM EYE Bt > & LA 100 RR s iar o -
4 F ARSI LHE 95.5240.02 » BEFET: 10091 R BE (B80T (9 €5 » PEEDAH A FEHR(EAT L[
13.59£0.28 » L2 100% AT FESR R FRAHBA (0 (RAY 2 60 » SRS RIS I » pFEAE L
(B2 FFHES » RTINS AR AR ARSI - e HR MBS E &
B B TE B RAL 0 - T RIS SR = PB4 JEFIAH B A R0 a*(H 44.670.65
BEE RN R > RERALY a*(E R RS  HR T R R G EAL R AR
FAT (B - B E B R R P R E B ORI SRR e R AR
AL IR AL A A RS T A R 1854254 ¢/100 ¢ - FEE IR
PR > PERAE I R A R K - LUEHIA A BJR%E > JRFEIB - C D ERF>
HEE OB R DRI 35.9% » 17.3% ~ 11.6% ~ 4.5% ~ 0.0% « 45T AT AR AL AT
HIR G (PR ERAR LHE b7 (B R 2 4558 -

TR AR RER A HaES R RAASERYE REEBIREL - &
WFFEFT I FRALRE R AR 2 K 2 B 5 85.1% » [ETAAE R 5514.9% - ISR E0RF 4.3% »
B2 8 95.7% » LUBEIA B-ALRESFBURIZAIEL B2 80 : 20 3455 » AR RERAI S R
WA 2B 38.7%  BIREE R 2 A8 35 9% MM AR ESE o DRI 77 205 AR HIAH C
D+ E 4TREREA AR5 35 19.1% - 9.5% « 3.8% » JREIHEE G E AR RBMAAIL -

=\ HEERENEIRNR 2 ER
(—) DA 5] A AL B SR B SR B 5

By IAL B RS A H TE M - ARHISER R (TR Sk BT - — A A B
AAPRL B BB Bk 5 » AHISE LA BB A S - PRI B-F R R A R
BYERIRY  EERE e » TR EE - RERAL A AR - 4R
KRR SR B R ~ SEITHON R » SRR AT K S TR R B R BB o [ i - SN
CEBTE o REIAL C-F BUMEL TR B NREOTSR - R B SU(E LR B ME 2R ©
35 DB ST B WA RE A SR (BT —) » T 83 pRT4 D-F A A L sl AP 2
Bl REEAL B A (RIS & RS - M LA L SRR - BVRIAERE - AR
FE ~ FAREHRE - ISERERE - LM SR B T B e M R AL 0 SR 7
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TEEEAIRFRY - % BRI B BA Baray ot HEHM RS AR ReRna’ -
REFER LR EEAH B Ry B0 - SIS B sy HE1 TRy (B o 2 BUAFE -
(Z) B¥E4H B (RECA [FIEEBIEC T SER B 2 5 5R

DI EEAH B ALHEREZRK RAEE - IR EIEL BRI R B B F R 6 (BfCTT - S RIER
B INEE BRI N > BUBREERE LAERRGER 1 - i e mERREEES) - 35 > i
T3 A E B /KR B i - SRR AN DIEL BRI SE N > #3182 et N 220 2 D AIR.
HE—D oA AN FIEC T 2 A L RE R LI T HI(E ) > BT a ~ b~ ¢ AR ERE LS
{E&ESR - BRI R INEEPIREE 40%Hs > FE-Ete ERE A ITEREI - e 2 RIER TR
ETHHEES - (EEIREIE - RRRERENL ~ EARRLE - [IBERGEEEAADIAVEER o JRIEREE R
YRR L AR AT Z B = R Rk FEURL IR T I A e RE Bk REURL B KOB R P HE TR,
Bk RERL BLK 7 & 2 AR SR EE TR - SoKHEMIRZ R - W8t BRI SOkl % - Tk FEvt <RI
VAR - GEFRI SRV R LA —EEIR BN AR A R o FRDL RaER T
FIEBE RN IERE IS 0% - Bt NI EEZ - G LR S LB T — e
[BIESHERC T » RylEORALAESRND (Bl RN EE— R (B A ZE2 R AR - BRI TS d ~ BT e BUEZ Al
HET el -
(=) &LRER W EDHE B AR E P B E st At e

AGABRRR_Eal i R ERAES T - 5 & — Aot BN CERER RS RR - G FEIRIIRERE A ThE
JH - BUHTE AR 20%0ERE < PR BEAH AT T A alER - oA 35 (AR e 2l E e RER A
(F=) > 2ol B2 E s B S - DRZEE TR 91.4% - HUAZEEEEH R
8.6% ° FLLEHR EIHETT 3T - 40-50 BB 2 E R SR AT I EE Ry 34.3% > HERS BT
e A 0 20-30 B S 22.9% ~ 50-60 R 22.9% ~ 30-40 &S 14.3% 0 60 gLl FER/ D
&5 5.7% - SEERBEEET O > A 62.9%H 25l & PR EAHE THEEHTEE - H 54.5%
AN TABEEIORH it & LB BRI i - SRUUSHES 4 SHATRE S EIRR L SN ~ BRE Bt
JER R B RG EAF ISR S (EHEREETTRY S - BoT d BUEZMIE S (EfsE P BE RN 3 o &
HEERTRERERZ - BU)T e BUEZME - SMNE - BREOEVE T — (BP0 8 E AR 3 77 Ak
KRG EAFTE(RIN 3 53 « Mg TERME - BT d MIECTT e B BB =4 2 P9 EAZ TR
B SPRTE R > WROTW R & R BB PTRERESZ © TR0 20%5ERE1R > 2 $HFCTTZ 5 (E
EROHEBEEHEFHEBRRIT IS R NIRRT EEEHE - &
TR B AT EE T 4 $HACTT Z 380 ~ [BHE M R e M = (R AR SRS RN 20%
FERE PR B AH 2 NI RE B B ER T BLAH 2 [B1E M » BiCTT d IRA 20% REfE pE HAH 2 [BI{E 1 Ky
0.540.04> BT ANREAEEEERAH 0.4420.01 /55> B3 e 700 20% 5 MR EE4H 2 [B{E 14 B 0.54+0.01
IRNER S IIRERE R EEAH 0.4320.01 15 - JEGE RN a P IEAZ A A TR it P B B2 1S R MERY R DA B
R EEM Z SR - Bo)5 d KECTT e NERIA NI R EH MR 2 P ER ST B
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AARHE AR PR MR TR LR -
= AR R SR AR

RSB FE S L 5175550 ST DIOEs MR - 107 SEATHER A R T T4 B By A T
35 752 BRI E I B AT 27 7T - AXPIRARE L IR R 20% » Rgh ks &R
% 85.1% - SRR GSEEEE T ERNE AR SRR, ARG KD
S AEDR 2 B 18.9% « RIATF/KY i B 85 SRAERAM Y » R AT R EATHER T
BT U B B R A N TR S 2 WA AR 2 TR EL B0 DU MRS R B A
5-6% 2 AL » 2 A AREE S NPT A TE AR 5 388.7 T8 » A3 AR 2 B T IR LA RO
B 126.1 T2 » B MBEHRICITZ 13 - BRIFRHBARTIES) - A3 BBH S ELTRAR MR -
IR A S BRI E —L » (0T 2 MSCBTL AR B2 5« E S BRI -
AR FER ROV - FEHIBRSEIA R I FREE R AR - ARSI A9
HRIRE » 300 MRS R R ARFERT 3 B RRISCURIE VTR - (5 A RS 1)
TR -
Ho R RS TR AT 8

Table 1. The effect different treatments and drying time on water activity of pitaya fruit powder

Drying time (hr)

Treatment o 43 7
A 0.401+£0.037ab 0.392+0.021abc 0.382+0.039a
B 0.354+0.050cd 0.339+0.033bcd 0.337+0.028abc
C 0.284+0.061de 0.278+0.056ef 0.250£0.045efgh
D 0.271£0.041ef 0.254+0.015efg 0.236+0.046efgh
E 0.234+0.047gh 0.226+0.033gh 0.213+0.041efgh
F 0.204+0.029gh 0.199+0.017h 0.197+0.021gh

Data expressed as mean+SD. Different letters are significantly different by Fisher's protected least significant

difference tests at P<0.05.
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Table 1. The effect different treatments on water content, color and betacyanin content of pitaya fruit

powder after drying 24 hour

Water Betacyanin Retention rate of
Treatment contear:f(%) L* ar b content (r?lg/ 100g) betacyanin (%)
A 9.36+2.11a  13.59+0.28f  6.55+091e 0.21+0.15b 185.4+5.4a 100.0
B 6.17£2.32b  45.20+1.61le 44.67+0.65a -8.88+0.62d 66.6+0.3b 35.9
C 4.19+£0.28bc  55.55+0.07d 40.70+0.48b -9.61+0.12¢ 32.1+1.8c 17.3
D 3.96+0.58c  63.23+0.65¢ 34.69+0.26c -8.90+0.15d 21.5+0.8d 11.6
E 3.73+0.61c  74.94+0.19b 24.37+0.13d -7.55+0.02c 8.3%x1.3e 4.5
F 4.3240.24bc  95.52+0.02a -0.17+0.05f  3.07+3.01a 0.4+0.0f 0.0

Data expressed as mean+SD. Different letters within the same column are significantly different by Fisher's protected
least significant difference tests at P<0.05.

R - BESPEHH AT

Table 3. Characteristics of sensory survey respondents

Category Type Frequency Percentage (%)
Male 3 8.6
Gender Female 32 914
Total 35 100.0
20-30 8 229
30-40 14.3
Age 40-50 12 343
50-60 8 229
>60 5.7
Total 35 100.0
] o have 22 62.9
The habit ofb(lr\irelggf hank shake haven't 13 371
Total 35 100.0
T~ ALRE R BB B S S B R e TAT IR
Table 4. The Sensory preference of pitaya tapioca pearls
Sensory preference
Sample Appearance Color Texture Flavor acc(zgf;gﬂi ty
Without sugar 3.1720.95b  3.51+0.98ab 3.26+1.04b  3.03+0.95b  3.14+0.94b
Formulad With 20% sugar  3.83+0.66a  3.86+0.81a  3.86+0.77a  3.80+0.80a 3.91+0.78a
Without sugar 3.26£0.70b  3.31+£0.87b  3.09+1.01b  2.80+0.93b  2.94+0.84b
Formulae With20% sugar  3.74+0.74a  3.80+0.90a 4.20+0.68a  3.80+0.90a  3.89+0.83a

Data expressed as mean+SD. Different letters within the same column are significantly different by Fisher's protected

least significant difference tests at P<0.05.
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Table 5. Texture analysis of pitaya tapioca pearls
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Sample TPA preference
P Springiness Resilience Cohesiveness

Without sugar 0.9340.12a 0.44+0.01b 0.85+0.06a
Formula d .

With 20% sugar 1.00+0.01a 0.54+0.04a 0.87+0.04a

Without sugar 0.96+0.06a 0.43+0.01b 0.90+0.03a
Formula e )

With 20% sugar 1.00+0.00a 0.54+0.01a 0.90+0.02a

Data expressed as mean+SD. Different letters within the same column are significantly different by Fisher's protected

least significant difference tests at P<0.05.

RN~ ALREREZERRY R AL A LR

Table 6. The manufacturing cost in different technique of pitaya fruit powder

Developed technique in the

Cost (NT$/kg) Freeze-drying technique
research
Raw material cost 132.6 122.4
Utilities 256.1 3.7
Manufacturing cost 388.7 126.1

Date expressed the cost.
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Fig. 1. RV A profile of different treatment of pitaya fruit powder.
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Fig. 2. RV A profile of different formula of pitaya fruit powder.
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Development Hot-air Drying Technique for
Pitaya Fruit Powder and Application Powder and
Application in Tapioca Pearl Products’

Pei-Chun Jen, Hsien-Chun Chang, Meng-Sung Chen and Chih-Jou Su®

ABSTRACT

In recent years, due to the good price in the market, farmers are willing to plant
pitaya fruit and result in rapid increase of pitaya fruit supply in domestic market. In
order to deal with off-grade products and solve the problem of overproduction
efficiently, the research use tapioca starch as excipients to make pitaya fruit powder.
The effects of proportion of excipients and drying time on the quality of pitaya fruit
powder are investigated in order to develop a drying technique suitable for pitaya fruit.
It is expected pitaya fruit powder can be used as raw materials for different processing
product in off season. The results indicate that mixing pitaya fruit with tapioca starch at
a ratio of 80 : 20, followed by hot air drying for 24 hours at 50°C is the best treatment
for pitaya fruit powder. Subsequently, we use pitaya fruit powder and tapioca starch to
make tapioca pearl products. In sensory evaluation test, the preference for all of the
treatment groups are higher than three points. In the cost analysis, the production cost
and time consumed for the current developed technique is one-third to the freeze-drying
technique, which is helpful for the subsequent multi-purposes application of pitaya fruit.

Key words: pitaya fruit, hot air drying, tapioca pearl

! Contribution N0.0970 from Taichung DARES, COA.
2 Assistant Researcher, Assistant, Associate Researcher and Assistant Researcher of Taichung DARES, COA.
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