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LBL3.0° Brix ZAUEEZERHE » 20 ~ 40 ~ 60ml/min ZHERFHE » N 260 CRBBERBZBTHET
EBER, EWEERKEL1.51% - 1.44%3110.74%. FRREEZRNRERREZ BB KRR
{& o #3.0° Brix{IEEZEEVHMAE « 25ml/min % » LL200 CZEBEREZHEMKE (2.410% ) » K
B175°C (2.187 % )M o LA 12.0° Brix ZAIEZEEHE ~ 10-12ml/min & HEHHRE » 75 140 CEL 200
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msaR B ERBONS, K RSUEXNKTERZ SBEYF, TEEKMBMLZBR ST, i
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4 2TEUERY  UFRINEEENTAY > Eil8 25 CHRIFERE -
5.557% . #RF Brookfield Engineering Laboratories. INC. StoughtonFEEZHEIE o
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WL LIFLBR 1K AR, FERRUEFEFERRE -

$ERELETEH
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HRPREXRSK  MEMNBCEERERSEMERRBRIE -
BIEMEENBELTEEERYSENEMNEIES®  BRET (F—)4.0812.0° BrixZ
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WBEABREK » EBEE22.0° Brix U LR > MIERSNBEARELE - £HK - RERBE
AR TFET  EEAREBNRI®4E, HAURRMERBRARNERETRE -

£— TEATEEEPYEHUIEZNEREEZER

Table 1. Effects of different total soluble solids content on the viscosity of hsian-

tsao extract.

(B ZE B il B ZEEN
]S E YR R - 2 EEERYBE FEFE -
Total soluble solids Viscosity Total soluble solids Viscosity
content of hsian-tsao content of hsian-tsao
extract extract
° Brix ° Brix
4.0 1.4 16.0 9.0
6.0 1.8 18.0 11.8
8.0 3.7 20.0 14.3
10.0 3.8 22.0 64.0
12.0 4.8 24.0 58.4
14.0 4.9 26.0 67.3

*: No. 2 spindle of viscometer was used.

PEE IR IRMO.1% & NaeCOs » LMEHEMEE - BN B EBEFEBR(L, BREHLEERE
BEYZ S HERAR pHIESE 9-10/ » B—TEREMEER (NEBEABER)  fiAm
i R AL AR 2 pHERIES 6.5 ©

ARHRF A BMRARINBRENFBERZEDRZ pHES 2~ 3~ 4~ 5~ 6 » 2T BFUERY
BERO0.8° Brix IWEBIER » BIFM2.0% 2/ BB, BB REEREBHE  #1
BN (R )TEpHS.0FE pH6 0K IEH L ¥EF » 7E pH2. 0 F pH4 . ORFRIEEEB AL - BNEX KA pHAE T
BEMERBZERENGIER » MEETWEZERZ E BRI » (U5 F) B INEEE (L pH(E -
PAHNH R INB B E B IREE (carrier) FEER A » SR OTHEE pH B (B MM IREZ B »
BN & WS (polyphosphates)®, HEE—SHE o

&= TRMEZENRRBEHHERREZEZR

Table 2. Effects of pH values on the gel formation of hsian-tsao extract.

pH fE BEBME SRR
pH value Gel strength Appearence
2.0. HKERE
- Light brown
3.0 FRE
Brown
4.0 rxRE
Brown
5.0 18.0 E2RE
Dark brown
6.0 34.7 2RE

Dark brown
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B IS X RIS TR B R, o ARSI IR 0T SERETRYESURY
A F R AT AR 1 AR G 2 0 B BLVA K R T, AW RRE T AR RIS I U E X AR L R,
DURBREEBEELIEE -

BA1-3% Z/ANEBRY - BHERYEBERME > £TEEERYRER 0.8 ° Brix ZIIEZE
POEITMBMIL R Z BB ST BRER (RENUZNERY - RHREBMETEURLERIFZ
BBREK  HWM2%L ENEEY EHERME, INERIFOEBHEE > Ko 2% B0 TKRZ
BBEREXEI%ERE, BRARENBRES RSB ILEEBIYMZERENE - LL1-3%2
BRIRMIE RO ST Z W EENREB R MRETEURBRIFZEBEE BT NRERS
TR ERUEEBLRREN, FAELERRET RS ZEE -

£= BHRIMBUIEZNBEEEREBEZIEE
Table 3. Effects of different kinds of starch on the viscosity and gel formation of

hsian-tsao extract.

- . /NI SHREEY BAKMINE
Treatment Wheat starch Potato starch Cyclodextrin
¥ Lol k] K5 BBwE HE BBmE
Viscosity Gel Viscosity Gel Viscosity Gel
strength strength strength
1 % Starch 18.5 - 2.5 - 0.5
2 % Starch - 45.0 - 37.7 0.4
3 % Starch - 28.3 - 26.8 0.5

*. The total soluble solids content of hsian-tsao extract is 0.8 ° Brix.

BRIMEERMESNERTYREBZLED", EREZEVMRET, HRBIFZHRE
D, —MEAGEAEBLRSZIEE, HERTRERNSYESEBEIEEIREEBLR
BRZERIHAE, DURARERBREEBZIE -

AFFH L 1-12 % WIE IR » B RAEMBMCAT R B ILEZER (4.0 ° Brix ) EBZEE
RN (R )MEFEE "INEET . MBZHRM ZREHREEZIMERIEL 2% -5%2Z
MR MEMREB R E - (BEDRERRPREIER 6% -9 % MIBRINE AR MR ERE -
KRS8 0 10% -12% A ERIAERAREEB R4 - IR0 1% -5 % HWIIEHS "IN, % - 3§
EIE R RGN0 (RW) » RS R WEREBCRB LN -

Lt R EREARIERY, HUEXEROERERBE AR AR BRERN I,
RBREZMEXNREFBRRAIE - KEBERUEZRBZ WBRZRAH » RUEZEEA
SAFHEE NG E R EBEREG ZBCRE, MRS ZRINLEEBSEMK, FIUEZERB
RHREE HRNSHEOSEBRK  BEHBURMBCSHHEEE, THEBLRESGLSE
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BRARNSABTFITAREERESL -

£ WHEBIEXDEMEZEE

Table 4. Effects of cyclodextrin on the viscosity of hsian-tsao extract.

KERE *
RS U A IR Viscosity SRR (DNZRET)
Concentration Appearence (before heating)
of cyclodextrin ik 3:0) kT

Before heating After heating

1% 0.8 25.0 WHE TS SR ~ AREE - FH 7k B E I

2% 0.9 69.5 B HIAREEEE ~ WAk RAR G

3% 1.2 63.0 BHAREER - B - @R KPR

4 % 1.2 84.0 EHIRER - 357 - MmNk kR BE

5 % 1.2 88.0 AR ~ BT - Wk A

6 % 1.3 - AR EER - 557 - MRk T 56
7 % 1.3 EHAREER - 8557 - W@HRAKR T 58E
8 % 1.8 HHMRERE - &5 - WRKPR 5K
9 % 1.6 ARG - &7 - WK 586
10 % 17.2 BRRER - 55 ~ BRKRTRBRIUE

12 % 55.0 BERINER - 855 ~ MR AKPAIBOUE

*. The total soluble solids content of hsian-tsao extract is 4.0 ° Brix.

**. Value tested over the range of viscometer.

Bl1~35> 10%BEBEZEFHE Maltodextrin) ¥ AETRAEBERHME » BIEHM
fEET R LB 2R AU SR A B 2 Bl S RREURTE TRIMBMIE T, HIN1E 10 %2 H#E -~ /VE -
HORY  EEEZEIVEN 10 % 2 BB R (HMEERDARMEBERE 10 %X 100 6 AN EZEB
) (TR -FN) o

7E THNEAKEIAL 0 1%, WRIN3BLLEZHE CINE CBEBY, F40% 100 % AN EZEBRY
B(RA) o EBEE 1%)T, BFEMIE Mahvin-M-100 IRF AR ESR ) - RIRWIE - HER
1 TR EL OMCHR TINBVKEML L R, BHEEEZAEEER (12.0° Brix)EHE 0-10% 28
ﬁﬁ’ﬂgzu%ﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁﬂZﬂﬁ’ﬁﬁﬁﬂﬁZﬁ%ﬂﬁ.?$ﬂ@@ﬁﬁﬁ
B 150 CZ 8B T FBCBREE - TREBHEENES > HILLEZRESTHAA, HRAAEBY
BZUBREEBRASZBEMNE °

3% L F M Z Carboxymethyl cellulose (CMC)ZEMNENAGTH » MIUERENREER Z W BEE
0% T (HEMBEESHLEHRBREARE, FERBETE MCEEIRBETEM
BREREZYE  HERSHARICRIMMAKE MCHERIBRRGEZEE » DIREBEREERA,
MEFE—FTHE -



(16) REERESNRIBGHTRSHAR

RE TEBHERRMEY CRMBMIL ) IEENRERLBEEZIEE
Table 5. Effects of different kinds of starches on the gel formation ratio of unheated
hsian-tsao extract.

5 H BERBE (%)
Gel formation ratio
Treatment BB
: Concentration of starch
1 % 3% 5 % 10 %
BFRHE 20.0 40.0 50.0 60.0
Maltodextrin (Mahvin-M-100)
BFERE 30.0 50.0 50.0 100.0
Maltodextrin (Mahvin-M-040)
RFERE 30.0 40.0 50.0 80.0
Maltodextrin (DE=11~13,{E%)
EAR RIS 20.0 40.0 50.0 60.0
Cyclodextrin
gimm 10.0 10.0 10.0 10.0
Sweet potato starch
7N %ﬁ%} 10.0 10.0 10.0 10.0
Wheat starch
OB 10.0 10.0 10.0 10.0
Green bean starch
Bl YA R 30.0 40.0 60.0 80.0
Soluble starch (Hanawa co.)
REMER 10.0 10.0 100.0 100.0
Carboxymethyl cellulose
*: The total soluble solids content of hsian-tsao extract was 12.0 ° Brix.
£~ TEBHERRMNE " MARL ) RUEEDNRBERBEZER
Table 6. Effects of different kinds of starch on the gel formation ratio of
heated hsian-tsao extract.
i i) BRBEBE (%)
Gel formation ratio
Treatment B IR
Concentration of starch
1% 3% 5 % 10 %
BFERE 10.0 40.0 50.0 100.0
Maltodextrin (Mahvin-M-100)
BFEWIE 20.0 30.0 60.0 100.0
Maltodextrin (Mahvin-M-040)
BIERE 10.0 30.0 40.0 70.0
Maltodextrin (DE=11~13,iE%)
TRAR WIS 10.0 60.0 80.0 90.0
Cyclodextrin
’Bzﬁiwﬁ 0.0 60.0 70.0 100.0
Sweet otato starch
NEEPR 30.0 60.0 80.0 100.0
Wheat starch
e AR L 0.0 40.0 60.0 70.0
Green bean starch
o R R 30.0 40.0 90.0 100.0
Soluble starch (Hanawa co.)
R 0.0 0.0 - -

Carboxymethyl cellulose

*: The total soluble solids content of hsian-tsao extract was 12.0 ° Brix.
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IEZERERNERE

LL3.0° Brix Z{UEEZEENHE » 20 ~ 40 ~ 60ml/min ZERFE » R 260 CZHBERBZETHE
FEBEGER, FFEBZKEERRBL.51% 1.46%80.74% (RL) BAHERAZET  BEWER
NEERAEL BB RKEBERE  BEANBZ 08U 2B EERMER, BHRM2% B, &
MBI 1% 2 BB E, Ll 2oml /minZ ERHEREERRS » 6onl/nin HERFE -

FEAB AL ES ZEEXAS I8 (3.0 ° Brix) ~ W% (25ml/min) T » MG 25°C—ERB 2 EBIRZE
(125°C -225°C )RR » HREMTR (FRL)ILI200CZLBERBZEYIE (2.410% ) » KKFR 175
°C (2.187% ) ~ 225°C (1.895% ) ~ 125°C ~ 1S0CHERHE - iR TEREZHBLRINR » KNS S
0.8%BEM) ~ 2 % IIN Z WS T AR » HUEERE M B RIFE 25-37g/ cnffil] ©

BL12.0° Brix ZMUEZERNK + 10-12ml/min Z EERHTE » 57517 140°CEL 200°CEE T » BHE
BIEMKE > BREAENWEZEDR, EEBEERN > REIEASWERSERINBREENE
o FEEB(CEBICRE  EBESMITNBCOEE, MASERR (BERK)BEKE -

£t TAEBLREENUIEEBERHFEBRRERREZLE
Table 7. Effects of different spray drying treatments on the yields and gel strength of

spray drying powder of hsian-tsao.

®OE - EIE R A HOg R BEBRE
Treatment Concention Flow rate Inlet temp. Outlet temp. Yields Gel strength
° Brix ml/min ‘C ‘C % g/end
1 3.0 20.0 260. 135 1.510 44,0
2 3.0 40.0 260 102 1.440 30.0
3 3.0 60.0 260 90 0.735 20.0
4 3.0 25.0 225 100 1.895 29.0
5 3.0 25.0 200 110 2.410 30.0
6 3.0 25.0 175 100 2,187 33.0
7 3.0 25.0 150 90 1.363 37.0
8 3.0 25.0 125 75 1.389 25.0
9 12.0 12.0 200 115 S
10 12.0 10.0 140 85 S

*: The speed of the spray head is 3.0 KP/mine
**: No yields.

ARFIETREBEEROMH A EBSUERERENBRANEREEENHEZEE, UNREREL
EBEIRIEME o IR RBAEIEREL3.0° BrixIIEZEEMEE - 25ml /min & » 2L 200°CZ AR
ERSZEYIE (2.410% )  FRBE S FTALE I T A E & — BIE LR - e (E A LEEY)
BUBRMACH A TERSBRENTEWERENHELTS EZRR > I RS H RN R R E
2K TRIBERR  ENBRRUERENRS -
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265 °
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LDBEE - BREE - SB# 1982 IEFEBREBZAE -UARZEBELRLSSHBE &8
BUYERENEM Sy 2K o RARIE 9(1—2) 1 19~26°
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bromide AWMLMBHEZEBEMBER T XAAERENEBUZEE - ASRE 120—-2): 29—
36 °
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(Mesona procmbens Hemsl.) 1. Extraction conditions and different starches. Proc. Nat.
counc ROC. 1:438 — 442,



IEB T RR AR Z N TR AR (19)

Study on the Techniques of Spray Dry Instant Hsian-Tsao

Shih Hung-Tsair

Summary

For the purpose of selecting suitable carriers of spray dry instant hsian-tsao. Maltodextrin, cy-
clodextrin, potato starch, wheat starch, greenbean starch and carboxyl methyl cellulose were used in
this study for test which were the best carrier in the hsian-tsao spray dry procedure. Meanwhile the
best conditions of spray dry instant hsian-tsao were studied in the experiment also.

The results indicated that if the total solid soluble contents of hsian-tsao extract was below 12.0
° Brix, the extract diffused well in the water. If the pH value was beyond 5.0, it showed a normal
gel formation. Low pH value range between 2.0 - 4.0 restrained the gel formation of hsian-tsao.

The more cyclodextrins added into hsian-tsao extract, the larger the viscosity showed. When the
amount of cyclodextrin was above two percents resulted in slightly gel formation in the hsian-tsao ex-
tract. Heating increased the gel formation when the starches were added into the hsian-tsao extract.
Three percents of carboxyl methyl cellulose added into hsian-tsao extract produced less than ten per-
cents gel.

The 3.0 ° Brix hsian-tsao extract was spray dried under 20, 40, and 60 ml/min inlet flow rate at
260°C inlet temperature. The dry weight of instant hsian-tsao collected from spray dried under 3 inlet
flow rates were 1.51%, 144 % and 0.74 % respectively. It indicated that the higher the inlet flow
rate of hsian-tsao extract, the fewer dry weight to be collected. Under the same conditions of 3.0 °
Brix hsian-tsao extract with 25 ml/min inlet flow rate, the 200 °C chamber temperature treatment
showed the higest dry weight collection followed by the treatment of 175 °C. If the concentration of
hsian-tsao extract was above 12 ° Brixtreated with 10 - 12 ml/min inlet flow rates and subjected to
140 °C and 200 °C chamber temperatures, resulted in no yield of instant hsian-tsao.



