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AR R R F AT R f’HMﬁM'“H F 5 e
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1.¢ &~ f7(color analysis) : X B~ ~ kb ~ PEsE 2 2 B A 25 2
5;‘%5:5&(L~a~b),;f]§4mﬁ;ﬂ?;ﬁa B His > WLiE (6 ¢
B HRF 4§ FARTIELRANLTF L ERAL S

F itk
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SPEA BRI~ 2
F R R R ., T
Maka o HbEE R A
fed ok Sk

(=) 2 2P PR R 2 B0 K i 4e 2 s i
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VX’LBB//E&’szilg_)iiiftrﬁﬁgi/ﬁg" g P, ezt ‘)5;1«} = A » H 1 ag
A e AR o VPRERSEHRBEEFEEF 2R 5 I ’Jé}/ﬁ
TR E e TR B L RRIRR 2 A ER AL LR -

2 Fip R  BRA A G ORE O B AR RRET > H i
PETRAFREEGREFAG  REFRME (BE) &7 §8
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fegiasz & (crude fiber): 2 Z ki & kp v Zfd > 2
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Establishes the core technologies of the
fast sense method of raw drugs powder
adding evaluated it quality

Po-Yuan Chiang

Department of Food Science and Biotechnology,
National Chung-Hsing University

ABSTRACT

Chinese medicinal herb is one of the inherent medicinal essences of
our country and its million years of application has made our country hold
leadership all over the world in herbal medicine. In recent years, the world
has raised the research development of the physiology, curative effect,
health care and multiple product of medicinal herb. In the traditional
processing of medicinal herb, the medicinal herb is mostly harvested,
selected, cleansed, decoction processed, packaged, and then manufactured
into different product types. Along with technological development,
“scientifically concentrated medicinal herb” is one of the main global
product types; “liquid”, “powder”, “granules”, “capsule” are the main
product types sold in the market, and “milling”, “extraction”,
“concentration”, and “excipient (granulization)” are the important
processing steps. Along with technological development, the use of
concentrated medicinal herb is convenient, and has already become the
main types of usages. The addition of excipients has become the key skills.
In recent years, many domestic businesses of medicinal herb concentrated
products often add raw medicine powder to manufacture excipients, but
owing to the numerous problems of adding raw medicine powder, like
amounts to bed added, curative effect, and also the possible contents of
more pesticide residue, heavy metals and bacterial infection, it is worth it
to value and invest in these relative researches.This research plan uses Ma
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Huang Tang (Ma Huang, Shing Ren, Kuei Tzu, Kan Tsau), Wu Ling San
(Chu Ling, Tze Shieh, Kuei Tzu, Pai Shu, Poria) as the raw materials and
are grinded into raw medicine powder (through a 60 mesh), extracted
(liquid) and its single prescription and formula are used as the comparative
raw materials. The research process and task items are distinguished into
three major parts:

(1) The core technologies of a fast physical testing of the addition of
raw medicine powder: This aims at making the changes in the related
physical properties, after the addition of raw medicine powder, as the
standard, so as to estimate the standard factors. The research and analysis
items include: color analysis, particle size, observations of the outer
appearance, turbidity, degree of relative viscosity and rate of subsiding.

(2) The core technologies of a fast chemical testing of the addition of
raw medicine powder: This aims at the item estimation of the test and
analytical results of the addition of raw medicine powder in herbal
medicine, including swelling power, blue price, gelatin ductility, cross
polarity, crude fiber content, etc.

(3) The analysis of the physicochemical properties of adding raw
medicine powder: This aims at the estimation of item test results of the
degree of continuous viscosity, differential scanning thermal analysis and
Scanning Electron Micrograph observations, so as to be able to develop
research technologies, to provide fast and self-management of quality
standards and technologies of governmental and herbal medicinal
producers.

This research uses Ma Huang Tang and Wu Ling San as the raw
materials. Different physical and chemical properties were used as
referential standards of determining raw medicine powder. The physical
factors include: color, particle size and outer appearance (SEM); the
chemical factors include: swelling power, water soluble index, polarizing
microscopy and crude fiber content; the physicochemical properties
include: Rapid Viscosity Analysis, Differential Scanning Thermal Analysis
and SEM observations can be used as referential standards and the applied
theory and mechanisms of the different items are as follows:

(1) Establishing the core technologies of a fast testing of the addition of
raw medicine powder
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1. Color analysis: Extract liquid, starch, carbohydrates and raw
medicine powder, each showed its own color (L, a, b). The aand b
values of those with added starch will be lower and the W. I. (white
index) will be higher. From the color analysis, it can be used to test
if there is added starch.

2. Particle size analysis: Starch and raw medicine powder have
different types of particle size. Starch is obtained from the breaking,
abstracting and purifying different plant textures. Most sizes of
approximate 3~50um have a complete particle size, and dried plant
raw materials will be 50~200um, after breaking and grinding. The
particle sizes can be mutually used to carry out fast testing if raw
medicine powder is added.

3. Observations of the outer appearance: Starch and raw medicine,
each has a set of outer appearance. SEM observations can be used
to observe the outer appearance and from these observations, the
outer appearance and particle size can be understood. Most plant
fibers have uneven outer appearances, which can be used to test if
raw medicine powder is added.

(2) Establishing the core technologies of a fast chemical testing of the
addition of raw medicine powder

1. Swelling power and water soluble index: The tested samples are
soluble in water and swelling occurs at different temperatures. If the
starch swells in water, then with the increase in temperature, the
swelling power will also increase. If there is no starch content, there
will be differences in the swelling power. Moreover, the water
soluble index of the tested samples will be also different. The stable
testing of the differences of starch and raw medicine powder can be
rapidly carried out by the application of swelling power and water
soluble index.

2. Cross polarity: If the excipient contains starch, then under natural
circumstances, the microstructures will show crystalline and
non-crystalline distributions. The cross polarity characteristics can
be seen from the cross polarity scanner and showed that there are no
characteristics in the fiber contents.
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3. Crude fiber contents: Raw medicine powder is mainly obtained
from herbal medicine plants, and it contains more crude fiber. The
crude fiber contained in concentrated excipient of herbal medicines
can rapidly and stably and quantify the added content.

(3) Estimation of the physicochemical properties of adding raw medicine
powder

1. Differential Scanning Thermal Analysis: During the heating process,
macromolecule polymers like starch and protein can produce heat
absorption reaction. The application of the changes of heat
absorption trends can show the heat characteristics and also assist in
testing whether there is any starch content.

2. Rapid Viscosity Analysis (RVA): The changes in the degree
viscosity and assisted testing of added raw medicine powder can be
understood from the application of water absorption, swelling
power, gelatinzation, and regression of starch during the heating
process.

Keywords : herb medicine, extract, excipient, raw medicine powder
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FRGER > I FRCOEF BB K ik~ 9 #)

FRRE - 2 k4 D)EEH -

20 A T 2K RGE ~ BHEARG D £ XS S 0T o BRET S 8% 1
#E(Lactose) ~ % 7 A5 %% (CMC)» A upbp R> 27 » 10 8 5
& o

o

SER IS FER

o fadl
W ROR T ] AT k1 (I P P 2 B RIS 5 &
P TUBRES L BT T E LA SRR R

ERRNE- 3 W R APAAR

1.-k A ( Moisture ) : = A.A.C.C 44— 15A (2000 )& 2 = ;% jp| %_o

2.% A~ (Ash) : =AA.C.C46—11A (2000 )& & = ;= jp| Z_o

3.42 75 %%( Crude lipid ) : %= A.A.C.C 30—10 (2000 )& & = ;= jp| %_o

442 3-v 5 ( Crude protein ) : = A.A.C.C 46— 11A (2000 )& i = ;% |
'—‘io

S.e 4k s ( Crude fiber ) @ fP~2g Mg A E» 2 AR > it
fg 3~ 500 ml “&E4r p > 4e ~ 125 Qgmiphin e 200 ml o Ao g BE
30 mine iEmis MECRET RIRS P ber 125 952 & F -4
i% % 200 ml > 7% 30 min - ¢ Wt U ECRET RRAY B R
VUERE R (s 0 105C 4 p sz 25 € o ¥ 12 250 C % i 2 hr
s > %4 600°C A i 4hr> 4 évaﬁﬁ‘—é‘ ARG 2GR B MR
PR sl Az £ R AR BRdasE o

F o2 RRFERRL %*ﬂ* e 2% FpE
SO B MR PEATR 2 zeafn%gr]%ﬁﬁ@p e (R
B~ FEER )~ ,Ag ERNTIS SR }gwnnh\ﬁ,&—i'gﬂ@%ﬁi
ZR MG %\#ﬁf”j‘x IEJ}WHF]+ A SN AP NINET SN Y
8 % & (bulk density) ~iskid F (A1) 2 A EBRERERD o
PR AP s el e é‘%frvi Tt 2 AR B 4 1R 2 FReo i o
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1.4 % %~ {7 (color analysis) : 12 Color Meter ZE-200 %] ¢ % 3* (Nippon
Denshoku Industries Co., Ltd Tokyo, Japan ) B 24 54742 L ~a»
biE- 2% WILiE -

2k E At B R RS ,% A o A * F ks A~ 47 ik (Fritsch
Analysette 22 » Germany) » &£ F S BplR > FHREF 2 £ RS
Fo i8I tak T o

3k R (SEM) Bz @ #-¢ Ej AR & o B AT EHE
(aluminumstab ) £ 2 35 % %% (ion sputter coater » JBS-ES 150
model ) ** 2 7k & %+ £ (gold coating) 90 #) - X1 W HF
T F R pcs (ABT-150S » Topon Corp., Japan) 7 1.5Kv #4e i 7
@Tﬁvyn%wo
B8 %R (bulk density) @ #-riple 2 2 #Ff k2 KL L EH
ﬁa #Bff C RN SRR

bulk density(g/cm®)=

5.7 7% & 2_ Bl =_: & Chanlder and Robertson(1983)z = ;2 » 21 & %
T KGR R 2Rl 7 660nm 2o ek kR o

6.4 & 5 1 B~ 1~5 Bl & 0 5% 100mL 45k ¢ (= &5g) >
*+30C ~300rpm > B 7 10 » 45 > % 2] 7> PTEHAE g F o

TAREAER A 47 0 M-pl 2SR g R 2+ k% > 2 Cannon-Fenske zt 33 £
AR E (No.50) *+ 20°C ™ ipl = 2 PFRF/ &4k & 20°C 7 il 2
iﬁ@oﬁﬁ%ﬁ%ﬁﬂﬁﬁgaﬁﬂéi&¢~%ﬁ\%ﬂ»ﬂ
AR RA B AR RITHEAPHIER 7 FEE KRBT o

IARECRE L AUt SUER 2o X LR L
WA S PERER 4 Bk ’@¢ﬁ£$9gp;ﬂ HE3 2 ks
kA NS AR kR R RaE e A s L
FEBREEN P > a2 Peid R 2 B A b 2 AR B A R 2
70 L o
LEW © %+ Gilbert&Spragg (1964) = i » MR k3 Mg ot
2. b i o P~ 1mb > 4o 0.1 mL 7 INNaOH » 2 £ 353 > »v oK
Y 3 A4 LT FEE 0 4o r AN HCL P o0 £ 4e » 0.016
7. potassium hydrogen tartrate % 8mL erZiAg-K & B F 2 > @ H 3
f3 o 2_{s4c ~ 0.1mL 873 7% (2mg |, + 20mg KI/mL) & 12 7z 45k
TE 2 10mL> ;R &35 > % 20 248 0 P 2_680nm 2w kB
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TR SR 2R 0 B ES-E i AV Fi =sfriixd+ik
& (mg/dl) -
2% 4 (swelling power) : & Roach and Hoseney (1995)z_ = ;& 4c 12
e o MfEscE 045 g 2t e B E g dg Y o AR fEE
(Wy)» 4> 30mL 2. F4g-kiR £355 > & %% * 55C ~65°C ~ 75
C~85C ~95Ckip® «# 30»4s KighBPFESLSLHBRT
- X HREIHBS > 26000 x g s 15~20 & 480 UK IRA AL E
FBHE W) B Rpsigd v fifmd (W) e @ oo
3 105 C i I EE (Wy) o B4 3 N,F-g,ijxi“,f R A
P EE o
wiEgd (gg) = [(W-W,) I#E&EicE x (1-3#34/100))

3.7k % t+4p ¥(water soluble index) : iz i [ Ao tsz F Rk o ik
FicRPFE£8  To kiziapih - 3P H 2 e
BfER (9%) =(W4-Ws)/sample £ x 100

4.52% 1 E B (Gel consistency) : & Juliano and Hicks (1975)2_ ;% 4c 12
xR o By € 010 2 He& B 3 13x200mm zEg ¢ o0 4o r 0.2 ml 2
0.025 %5 4 X f= & (thymal blue) 2 95% iFp#iai% 2 2 ml 0.2
N KOH 3% » pIZI R F 23 > »ARig P 44 10 min > 284 4r
5min> % k-kig? 20 mino #E g BT B RA(F 5 Imm)t o
B2 30 min £ 9 R R 2 FEHE(d FE ARINE] M o hEEd) 0 F B
o & ?ﬁ °
5.t F ik adr i ga gk LR E S BBl 2 b o

BRSO PR ERY 5 F iﬁsuﬁ"’ﬁf @"1#”%7?? B L
R R R LR A ;g,,!w}aw 0
6.42 5 % (crude fiber) A 45 @ LB~ 2 g (Wy)" fq e &% » & 2 A
R BEtis e~ 500 ml dEr oo A ~ 1.25//$fﬁf&,p 7% 200ml > e
#4730 min - WBR S M BORET RSP o 4o 0 125004 %
L gphig it 200 ml > 4o #0% 5 30 min o g {6 1 BCRE D g Y
VERRIN R ﬁ‘*ﬁa‘ Foete w1050 P FoE IR E (W) o £ 3+ 250
THiv2Nrts » #F 60004 4hro 2 et fEE (Wa) o B e
RAZE2 3 E 40T

rgaz € (%)=[(W;-W,)/W;]x100
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[ 8- iR R PAAR S
W R UECORRERTE s REY 2 Hppe
R D GC -~ A iR
P& (&) 12M H2S04
& 28] % 50mg a-L-rhamnose monohydrate (NO. R-5875,Sigma) -
50mg fucose (No. 85138-8 , Merck ) - 75mg L(+)-arabinose (No.
A-3256, Sigma) - 75mg D(+ )-xylose (N0.X-2000 , Sigma ) » 75mg D
(+)-mannose (No.M-4625 , Sigma) > 75mg D( + )-galactose (No.
G-5388 , Sigma ) » 100 mg D(+) glucose (N0.G-5767 , Sigma) =_& **
50mL 7 509% 4 - ¥ f& /% /% (saturated benzoic acid solution ) ©
p 150 allose (N0.A-28500-5 , Merck )i® 3 p 28 BLpEag fir 4 i &
A|fe @ © ammonium hydroxide (25% & 12M)
# e # 1 octan-1-olsodium borohydride : & £ z 3 200mg/MI 3
2M ammonium hydroxide k iz f=  1-methylimidazole acetic
anhydride dichloromethane
Ak (TR
a.pe-k 3 (acid-hydrolysis)
(1)i%, ¥ pE#g (total monosaccharides)
F2B~ 20mg ek R ST 16mL e E sEE 0 TN AT s K
i 1‘]@ F oo r 0.7mL 5 12M H,SO, 0 3= 7R & 0 B > 35°Cokis
#F ¥ 60min-> = 15min p -Kip BN RF R L o £ 4o~ 3.5mL
z.fg; ko #=25 2MH,SO, > % * 100°C-kigH 4\:%% 60min » =
15min & F R & > RSB dup koRakibir: 24°C 0 ¥
Whatman#l jg A &g > e &Rk °
(2)2t4 2% H pEsg (non-cellulosic monosaccharide)
7}1—5& 20mg Pk R ST 16mL ek E R 0 TN P 3 s ik
ABEE o & B4~ 35mL ZAg-K > 0.7mL 7 12M H,SO, » 3= 7
RE > BEA35C-Rip? #E 60min> & 15min p -Rip B2 3k
j’,w £ 4> Ris L B3 100C kst ¥ 4\:’§% 60min > # 15min 3= F
BE B fsBd g RKoRanikis prt 24°C 0 5 Whatman#l g A iE
//,%3 om0 3 4ACET F AT VE * oo
% & % % (standard calibration solution) v fe @ 4 = 50mg
a-L-rhamnose monohydrate (NO. R-5875,Sigma) - 50mg fucose (No.
85138-8 , Merck ) - 75mg L(+)-arabinose (No. A-3256, Sigma) -
75mg D(+)-xylose (No0.X-2000 , Sigma ) > 75mg D (+)-mannose
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(No.M-4625 , Sigma) > 75mg D( + )-galactose (No. G-5388 |,
Sigma ) » 100 mg D(+)-glucose (No.G-5767 , Sigma) =_& *+ 50mL
e 5096 47 v ¥ B4 % /% (saturated benzoic acid solution ) ¥ ek
allose (N0.A-28500-5, Merck ) it 5 p &% %> ¥ {7 fe % allose eap
TR GER 5 Img/mL > ¥R F 3 4CTH * o
B.#74 it (derivatization)

W & B~ bt e 3mL fR KRR etk 05 0t 15mL g g o
B3 kiET o 4e o~ ImL allose p % # 5 (Img/1mL) » — A& 7 47
At R A e T T 4v 1.3mL ammonium hydroxide ( 25%
2 12M )R & ® o 11 pH EA (universalindkator pH 0~14 ,
Merck , Germany)ipl:# & 5 d&ktt o & pH ™ 2 Rt 2 1 PR 4
»~ { % &rammonium hydroxide - 4c » 5uL octan-l-ol(/ﬁ A ) SRR
4o~ #7@# e @ 0.2mL = sodium borohydride(=+ £ # 2z 5 200mg/Ml
7 2M ammonium hydroxide) » 323 R £ {8 » &% 3 40°C-kig ¥
30min- R £ ;% ¢ 4~ 0.4mL ﬁﬂ;fkﬁiﬁ'ﬁf@u BUEBRE o phR4a
B~ 0.2mL B R £ A5~ 20mL enk 3EE 0 &k B 4o > 0.3MI e
1-methylimidazole > 2mL < acetic anhydride > = iF /& £353 > § *¢
287 10min > & dE5E e fpit (acetylation) o 4c ~ bmL Z 45k >
J}'}Ef/w £ ts 1 El KRS AP 2R UK T ﬁ—Tﬂz_lL o4e ~ ImL
dichloromethane 3 P~ alditol acetate > =¥ = & > # % 10min >
i dichloromethane & 2 -Kip & & 3 o g 3g ¢ X B sk R o
Z 3 &t 2mL z45-kixisT 2 dichloromeyhane & » £4F 2 =& o
‘v »~ if & 2. anhydrous sodium sulphate = 2~ =% dichloromeyhane
R ook A& o ¥ 4 i £ o anhydrous sodium sulphate B 3F
dichloromeyhane 2. % 4c & - #-dichloromeyhane & ##5 % -] 3 ¢ ¥
v (32><116mm)’nmxa° 20 C #11 GC & 7 o

C.# 48 % #7 & (gas chromatoraphy , GC) 4 ¥+
a.rtp e = (allose) 1% 5 alditol acetates =z & ;g;x B0
i % B (flame ionization detector , FID ) 2. GC % & 47
b.GC ¢ 1L (column) : Quadrex 007-225 (15 m x 0.53 mmi. d. x 0.1
um film )

AT iE i deT ol
AR R D478 100C 0 ¥ 3 min; &= 4 2 4C 3 1607C
#5min ;5 & fs= o + 2 3C32 220C » ‘24F 1min -
AstT R R 2 270C
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T ER 270C

HHF W FF

FH# FF 21mL/min; & § 500mL/ min
At (splitratio) 1 25: 1

%L ~ 4 %,F; * ik 4r 2 TB 4L e ?ﬁ’; 1 ?ﬁ'—:‘a’_f—'-

1k i@ 4k & (RVA): 41 * E-:# &k & B ik ( Newport  Scientific
Instrument > Narrabeen N. SW » Australia) - = AACC61-02(2000)
Rl ek R AL o e B TR SR R0 (4 Fb A=10:
0,95:05,9:1,875:1.25,85:15)30ml - & plz @ »
e P TR L3535 (4543 50°C T 4F 1.0mins £ {8 12°C/min
‘e# 3 95°C - fdF 2.5min s £ 2 12°C/min "%  50°C » & 50°C
T 2min plEs it o272 £ % o T & Bhattacharya
% Sowbhagya(1978)2. = ;2 i& {7 ¥k & & faAF & %~ (viscosity ratio)
AR U
T AL FFR (DSC) 447 1 e 7096k A m(kp 4 B &
-10 0,95:05,9:1)%3~H & > o £ 4447 & (Setaram,
DSC121, France) & {74 1“5 4 47 » £ R # ] 25C & 120C » 2
au?~5Chmnwﬂaﬁnﬁ%“W%#wéﬁ(AH)WW“&&NE&
(To) 2 %8R (Tp)-

>~ 2%
¢ERMEEA AR P T A &2 AR R F R S
3O A5 PR T AR R R R)Z R T A RFHEE

ﬁﬁ&&ﬁﬁﬁﬁx%ﬁm’@@ﬁﬁ4%%%mﬂ$”J A2
— 0 AT EZIREAD O AEEFIEL R KBTI L
AofFPE S PEEIT RFEFEMETE ofpg F 2 L8
R AR AR TN R &R S AT
- PR FERR L R R A2 P R

Bl- s FEM i~ 2 B2 X208 Bl- 55
TP E BRI RALE P TR KRG o b R
A FERBEESARFALANN 8 FEE GEY BRFEG
EF e HEcemRna A nHEE . FZ o~ Fle A5 R
BEPRED LPEY BE(pR F)RY > Hd W3 R EHTT 2
A d FEEPAFLIIZIETERERI I FE S EPEY
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PREEELE S2TH 5P
P S A R ARG AL R P T g R L 5%4$%ﬂ
ALT FHPEYFE LR TR AR F e AT HRA
A EFE S RS ) SRR B R 2 SEMBL R £ p
LB BT B R R R 2 2T ;}Hﬁly - o

Ty
Wi

-

(- )¢ & (color)
o AR FEHGER 2 HEHE 2 BRI ER A

24 % ALE(RR)M A 272058 % » H = % Fp 70.46~ + ¥768.17 -
12451635 » haiE(d BR)EZDE(F ¢ R)IBEUEREE » A 5 &
15292 2182 ¥ fr# a5 4 —9.34 > 2 =bE & M —12.62 ° A}
FEEZRI A ER A REXLEY S > PR RS (B D)
6§ R67.935F o X BRI H S 6 0 U T LERFA3360 FrF B
1158 4 ¥ ¢t gkl > ai@24.35~bE59.7455 % & § w (&L =)o o
=9 » 24 (Corn starch)z. LiE (P = B)2 WZ(v ¢ B)A B A
95.06 ~ 92.75 ; £1%& Jik #> (Tapioca starch) /'] % 93.32% 89.98; # & 1 & ¢
%}ﬁ%jﬁ&j&-ﬁi%;ﬁi%& /:Qﬁpgg‘ﬁ R (A=) gk IR
GFhABERAGIE O HLE(RAR)E T B AbE 2 RS
e A FER G kb g ﬁﬁ » % ¢ B (white index) ¢ + = > ¢ %
¢ R BGY ¢ o WaltzI(1996)F7 7 47 21 3% 5 F XS M%agﬁwziﬂw
ﬁ%?ﬁﬁﬁﬁﬁ%iﬁ%%‘ﬁwﬁﬁﬁ =L ANEE I

Fedf ~ HF R s gk it 2 m G 2RI R F T
FUB L BT E Uik 0 TP E G AR hEL s Al ke P X F
ﬁ%ﬁﬁﬂﬁﬂkg%‘%ﬁﬂgﬁiﬁﬁﬁﬁ’* %ﬁ@é?l
Pd s iR d d F2 LR 2T IEL 2R (Ble)e 22 3
BEYFET T2 d B d BETEZIFEHTF AR A(BIT)o

(= )iz (particle size) & 45

oy *ﬁ*"}aiﬂlg%ﬂ?’ﬁ@?\fﬁuﬁ(%ﬂ\?\ﬁ---éﬁ)’.ﬁ—’\;ﬁﬂﬁdk
B % (lignin) ~ & %% (cellulose) ~ = 4 % % (hemicellulose) ~ % %3} & (pectin)
2pEered o e 3 i s T (H >~ )R 2GR
EFIHAR -BRAENESL > FESARRE 2Bk 2izd 3
FEE I 2 5 Baloks o B J2176.66 p mic~ > H =t 4£4c132.03
pm-~4 310572 um~ Frf B —9255um(£ 1) -

PR EN ROk S RRAR D 2 RER € A R ) o d
HAs 2 FARFEA R TG A RREZ L 0 - 350 umE F o E R
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Ao AR FEOEN B LN AE BRI EAR B
AR 4 B KR > b X b4 A0 s L)

Jood 2T v4 2% s FAeERE E 3R IOE i ‘LJ“ ~12.90 ~
10.83um> Rt & H2 4 B AR N 02-125um2 > L5 0 &
Frs Bd wH 2 Bk HacEd kA & a%wg_* ’J‘f@‘»i B A
(7)) ER&K?PHFRGFH2EL RS FEREE R T
fﬁi%%ﬁ*%>ﬂﬁ'ZF{Ji*d%>m<a~>°

= )% %H % R (bulk density)
R R R AT gzéz(:szt v e F]h R RAT(E
WEE B ) TG R RS b A R AL A
%ﬁﬁi@)’iﬁiﬁigﬂ ga_a;ﬁ» FEMR(EA4) %ﬁiga ““‘»L«‘Igugua ¥
P e RRAM SR FRL > B RET 2 ﬂ—*%n%ﬁrs
30-50% > & # FERE A 2 BRARIRE 0 % AGR 0.612 glem® >
¥ 0.651 glem®o % o d (4 1) BT §5El z%n‘%
3 ﬁﬁ”/;j"‘fﬁg TRt XERFRZCZBBPIYE S
“%& PR R > PEIFL D FRYPFRIEAZRZPEE
s HA A TRk (2 5k) R A %ﬁyﬁ.%%)i"f“ )
TEATEBLEMELMMBRARMELETE RS
%ﬂ”ﬁ‘“’ Fugppr B2 ERAZREF G5 F ﬂﬁﬁ

ﬂ

(z)* R~ RS

Wz hat s Ltz #\’Fﬁ—%ﬁ?{ﬁ H B~ L) (e
) B (A~ #0) 218 RFl2 - o BRAaFE RS fa%@}?@@fﬁﬁ)ﬁ
z 54 (Van Buren1979) BT EAH R T 3;;237 ERE A
(Meyer,1979 ) ; X a2 PR3 - fmre BEH Rt 4 2 7 ¥ |4
(Northote,l958)’ ﬂx‘gfr% (lignin) Bz et fmre 2 5 & % %Jp:b
PR VRRINEFES T 2 BE YR EAERL X
gﬂﬁnﬂ;ﬂ',‘\mjmhﬁ 5 Rl B SEN I <l RS T
B (AP mesh) o @ AR PR FC #FFI(F L7 Et#ﬁ")(ﬂ
ZA) 2R R S AA(R 5 B) ASEMBELR Y ¥ ot g H b s
Ak ¥R {'melk%ﬁlﬂol et Bk 2 ﬁj#ﬂﬁ-i— (B=G~ =
H) - Fﬁiét‘ Fd Stk a 0 bR < gRE Rk SRR
oo fedo#H B QBT d B R o
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CEEEE K 2H F 50

R R R L B R A T
Bp 5 F %% * ok #8 4 1 — 32 4 ( granulation or

agglomeration ) » ¥ 1 i%%”ﬁ“ B S AH e RARRE 2 S
iR 0 LT 2R (1) % RE R ORE TR CRE B
PR EYE(2) &2 F &+ 0 4opolyvinylpyrrolidone
P A aE s HPMC ~ Na-CMC ~ ¢ ka2 % ;(3) /| 4 F pE#E -
hod F o EAEZ LA ok (Starch) i P 2 B @t
F2mokit o B & d B 4P (amylose) fr £ 4K b
(amylopectin)® + $84 % = o Waniska and Gomez( 1992)#;: DR R
Rk fu’ Exchdldail Mg AR 28 h w2 BhH % EE
o R b g d 0 ‘é“&*’ﬁk‘éaﬂaﬁzaln\fwag éi—L
%;’é#ﬂivOIkke and Rha (1978)4% 1 48 1L » Bkl BE /R & T »
*3%*&%&&%’ﬁ%ﬁémaﬁﬁ?%gﬁ%mpﬁ,méﬁ

BL o B ARk o B SR R R L 0 S AP i A SRR AR o ik
B pA ok RA BB £ uk %ﬁmemﬁﬁ«Wﬁ
(swelling) o s 4 % |- eha] Rk A MRS K IR AR R o A T
FARGNEI R Vit RaogE4 24 82AE (Singh and Singh
2001) - % B HAFIR B BEA P S ANk TR
2= U A Fﬁﬁfﬁtﬁpﬂﬁjiﬁg Rbrfg gEk o @A) 5E R ;]J—;}ﬁ
FeoglohadBora) s imitie o TREREAF > MABUEE
)if@wa K 2 EJ4r§ o FETRAUEE B 2B MBI KR~ R R
(] 3 B 4K 7 £ % %1% 3 M (Perdon and Juliano,1975) - k4~ 2
BAE AR R TR AFARE SRR S B B iR
B~ ARR COBRA CRRPEgT ) R EK ﬂ“&%ﬁawﬂﬁ
Ear o Bl Bk HA RS REE Y URFAFLE T
B Az G A¥ s +émﬂw\‘Awoi%%%*
Ard (F) EgEe kel 5o - A 2 0 T EF
gdﬂﬁﬁﬁigﬁiﬁéﬁﬂw¢ﬁf~’%Uﬁ@P&AQ,d
! ﬁﬂ’fﬁ‘*”’ Mgk H Tétxfrr?‘rﬁ’ Bz feiw )z H ik ”J ey RERFT

wa

T AAE o AL IvJ»*ﬁ;EJ;}i,{h—ﬁJ-}»fyﬁ//ﬁgJ SATRR S AR /»,%,‘ .
FRZEZ LT RELEIRERR A7

(- )i 4 (swelling) % ;3 #% & (solubility)
R 2 LR AOR ¥ ARG SOt PR Y B 17 5 RAIE
A B3R ZBLE SR AN A2 R (swelling) >
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TRER B2 BAHEA F R R B e HE R 2 W4 d 55°C 2.2

g/ Q%65 ~ 7585~ 95°C# < 3 14.00 ~ 13.21 ~ 22.34%2 2753 g/ g =
3K AR A A 231408761 1154219.18g/g (%L ) &
Fri B2 B4 d g 2 ERRR A g g L o 4

WY RS e PLE Y B T P AR A Rt
FEHLRAUF D 2L Lo T %mﬁ%FJ%W*&%%“w
s fed %:&;/9]&4({,}_@/5 D HOE S RS ABER o AL - L 2 LR

BEPLEY B F S T PR fRA o d ’g;}i%‘?v‘ C R B £
Moo F]pt A C M R R AR INAfER > F Y TR R A B A
R

(= )32 B 12 (gel consistency)* E i (blue value)

Wianiska and Gomez (1992) 45 & & 1 Jik 4 ¥Eﬂ‘¢* A d F Aol gaik
B RARR A SR R E R L TS A & HF A jeF Rk
BENE AR > Bk R LR B RE (DP.14~20> m s R
7 iE 50 70A b R é ;v* »fe s aagi ks ¢ 12 kT >z double-helix )
= 5 T %ﬂx’}?ﬁﬁbﬁ?nbl? m’f#r”’ﬁéﬁvﬁx
P Aok B 0 23 I é@ﬁzn"vﬂi Q
@ﬂjd»‘%ﬁ%ﬁgﬁ# Hg g Bt ]g;;: B A s (BAEANIEY B UK
;—1;*53 o ¥R MBI ATFILFONBEA S A Sk FE

AACPE 0 B A BT eE 4R € BT 4R 0 A A S A Rk
%* B ORR A BETA S il g % 5&@} gk AR PGB E
BACA IS 5 LRIGH - ROPURRLF HRE KR Rp A
2 BalkE 2 E & %14 7 M (Perdon and Juliano,1975)- # +w ~ -+
I Rl 2 PEY By B2 I FRZAGUEEEA TS % > d 30k
do RBK SR Rt s @R R E M gﬁf{ﬁr’ ) ‘@‘;ﬁi

P

7 gg&ag“ﬁ'g"‘/]ﬁ“ﬂl%*ﬂ T2 W4k Iﬁ;%lb 1A S B - - ;}
Jf%lr° wf%' (blue Value) PEPEREFET T ERC T ok % A
g &

R b i
ﬁmg’rd:i%#%a&#m

(Cl)azdunldpmesr
Ki]»ﬁtjlmzjl,,% i‘a%t,ﬁﬁpga 7
R L S B R - B e
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Fld kg A2 fEd o B3 F 2 g_ﬁ%iﬁgg\.#@;}?ﬁéﬁ s R 4
Bl WO EER 2 % }ﬁi 2 g 7z 3 (¥ =g/kg)rhamnose
10.42 -~ arabinose 14.68 ~ Xylose 64.68 ~ mannose 34.64 ~ galactose37.37 -
non-cellulosic gluose 198.60 ~ cellulosic 19.41 ~ uronic acid 29.06 -~ lignin
39.8 ~ z = B r2non-cellulosic glucose 180.64 ~ cellulosic glucose 66.14 -
Xylose 49.74 ~ lignin 50.24% 3 13 1< ' non-cellulosic gluose 190.23 -
Xylose 62.01 ~ lignin 44.63% % - + ¥ r2non-cellulosic glucose 190.37 -
cellulosic glucose 62.31 ~ Xylose 49.65 ~ lignin 48.7#.% - & % ® ¥ 4
41non-cellulosic glucose ~ Xylose % lignin .7 (¥)& 47 2 2 & ¥
BE A o

()L Fipkis

R s AR T F R L BSEMAp v A A E
PERE Y EFREIEY J R E RS Ry 1 L F Mk
Bt F LR R E REREAL L TR GRS
TN ERR(EREEI TP AT kb 0 YT d Bk ek
g A5

=~ 4 %*,%9&4‘:9 I fL r;—?j’,g.\ﬁ
T s & ﬁéc%@,ﬁs it (gelatinization) fs » Mk 4= Rl + B R A F 2L

# 4k & (¥ (hydration) » B A 2 BB KB E A 2B
(swelling) CAF W AT A R B AR s bk it o

- fERBE S PSR —E’l”ﬁ N *“33\? NS AR AR o e P
*Mﬁtg T AR A G AR o R 9T REG
T A (DR S WW?‘F(Armero and Collar, 1996) ; (2) 7 % ¥ #»

¥ ji# 5 (Davidou etal., 1996) ; (3)#% % -k + Fuf £ & B & Fh
%15 #P (Rojas et al., 1999) - ks 2 & * B d ik o 4 s Su? ¥ iR
FAPE AR EF o A S I B ER AR RS Rk
toF i anEt F’”]“ kB AT R LY %’ﬁd Bk~ Ak~ 51
%‘““E%“’*Uﬁééwi* SRR K ST X AL 2
OBk SR LA 2 R A
4 & A ,:gs\/}%%’lz."lﬁ%‘?"%“@é ERENSE DR TR o U
ddfgd 2R KE Fw T 543 RES 4\:’%57&" €3 A
TEE RBF A YV FIRE & }\V}gﬁ\z,\y \Bglﬁ\/\&‘]}fﬁiﬁ%c\" Fo v~
B SER R A A A (v )RR R B 28 2 > 7 d Bl - RVA
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\zt

5

Bog il FAER AR TR XY, ¥ F *ﬁ?
RSP FHERIGRE C AEERE § 7P s
C a2 EFghkb ~Fd F7d R HA‘/H%;.?JZC

g

‘\ “E\“\
% /%3”

F&‘ l‘mb

H £
£ 138 5
#;

y;.

W hF v g»’?;gd,figa o R A R A B AT

fif’

T %

\-“J 1\‘:' ).a

o
FE
e F AELZ st T RBR R (R R R R
Bl2. 530~ gk o BB FIAERRE 0 H BRG A RA2 &
fﬁ“«(ﬂ—L’C D) - ’]4“4%7[”#‘&6%&4%%”#‘(5%‘5)?] H 14
f“’ﬁ:@ il N /EifJLf‘f:mﬁlg(]%]i\zC D) -

-

- P (R)EEH A S s A RRT(RRE T RAFE AT E)
RAlo HEHF2 AT ZEESRARB L H Y ﬁ’FWﬁ
B~ 5 ﬁ ~ 3R A e 2 ek (Saura et al, 2000) - s Z
(cellulose) H_id-E tm Pz 247 MM T e & = A > R e I_E;E/};E)i z
5% 4 (Van Buren, 1979) » H * E /@ H i R hi & i & 4
(Meyer, 1976) ; X % %% (hemicellulose) ] & & B>t fm P2 B2V 3R it
4+ 2 ¥ % 4 (Northote, 1958) > * g%(lignin)gi\‘génﬁ" P fm e 2_ AL
&£%€*°%i\ﬁ%ﬂ€$f LR T
’P‘r—&l’ﬁ?é%aifﬁﬁ’4£ v~ A %'Ji#‘a#m&m o H9rg 2

X f“%‘?»%ﬂ%*(Phytochemlcam pf»ﬁ =R % e FEE
8 F AW v A fRRE R FelA] - ﬁ@ﬁ~ﬁ%¢%¢
At E s AT LA ert B3 B AT E AR S
R SRR S ) R A X LER R T 12
ALE R R EPRED I e W AR S b BRER
B¢ FFFITIRAM L e For 1T o d T E
2% "f"v"’* 5 HErig 2 - > 5?%’%d i%‘%“:’%i%ﬂﬁ*/»\%‘rv ¥ aL
BB izt o ¥ d 4B A I RER ST g,FLEu,

g e (f)ﬂﬂ’h‘fézﬁ‘?@ 50 FERA O o N i 2 A\ﬂf’%
Bk ol g lewt FEARERFTT AR o

SAE)EHIFARCERT A SEE AR 2 h
PR AR BUK T AR BRE)S S §F AR
HER > GuRBE 2 ERARE LI FLEMAR) 2 (L
§ B)-biEe(f ¢ B)Z v ¢ @(W|)ﬁg;’{.§%§,?*gd ﬁ»s;zjg»;
B d FAATHZED TR RIS - o Mk
’ﬁ_ﬁ‘éﬁﬁii}@g‘;&@@“ =4 4 % E'r]paﬂgp\i,)ﬁlbt’ﬁmg
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T FRHEEFIR, VT ,{+_<4E1\;"J@r’(;lo§ SEM)+ BELiP| Mk
B AFERRZ S BHEY B 2 L RHPTIFL L %@&
— o A OERES RER SR FET %1@“94#54@ o

CAE AL ALY X F e 4 e AR S LR AR RER
- fiAe L G A G RPN A ¢ AR g £ R PR
i o g4 (granulation # agglomeration) p ihA k-] de+ 5 d 3
GRS R ALY SRR S LR AL RS (S Rt
A VR AR E & (fluidized bed)ig 4> > #f 75 323k (spray drying)id
o 2 R Hg(compaction)ig e o H ¢ e K g 2 R ok R
RS k2 (wet process) o @ R Hgig Rl Agr @iz (dry
process ) (Augs-burger & Vuppuala, 1997) - & & #&|(Binder) 2 ;2
(Khankari &Hontz, 1997): % & &|enie* A ¥+ 2 &8 A - 42001
3 B R o By T S Ik ds R AR frdz o
7L g H R - '\f“%’%r‘ i,"r‘c EAIr gL o — B PSS

fi

%‘J’fg%‘liﬂ¥§.°'3%,A/\r"}'il“}"y‘ R¥ A& (1>%ﬂ_
A#,%ﬁﬁ~ﬁww&%\%#& GEMEL RS S E AV
= % & # > 4c polyvinylpyrrolidone ~ # Egé« 2% -~ HPMC ~
Na—CMC s AR x5 (3) A F R A RAEZ
D o Flut g £ RS R AR T g Rk %ﬁ%’i P2 — >

FERPEY FY o AR R LRAA - F R s g
faa- Astep 412 BRPET Lo a@E ] -
B s (Starch) g H 1 & 4 F 48k 4 (amylose) fr £ 48Kk -
(amylopectin) % < 384 % = - Olkke and Rha (1978)#& ! ik ¥
Lo R AR E TR > L FIREEDB A > REPEP R
B 4o 2 355‘,7‘%}#& P, FiE BB B B AR J BLA Sk 3
+ L IS FE N BN +«;1»L F AR TR RO b
f$ é“ %\ﬁﬁ*iﬁ C FRRL R SR A S F'WHTF’B 3 e
&yﬁr#@é‘ﬁé’mﬂ/ﬁwﬁw” ﬁ*#ﬂ%‘r B AR A BT R it i
,@5{;‘ ) ?'P}i“/?\”‘li\_}rﬁ PRy ST Y- }iﬂ&»\_}l‘{‘ K 2 E]J\_}rﬁ °
LR R 2B MEEG KRR RS ) 2 AR 2 R R
% 3 M (Perdon and Juliano,1975) - ¥ k& # & @ bv # Jra {
(gelatinization) 18 » MR s B4 F 2R o F 2 B 4 }» 2
(hydration) » ;8 B =1 % P& > Bk 3Ek € A 24 W «Fsg‘(swellmg) A b
ML R > R R R o 8 L - K
B PEER > B FoR AR B S R FI VAR
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R TR § LR Rt

TAABERAZRAYMEL Ak BY FERT FRARRERD
f1* RVADSC 7 it 5 f 25 2[5 » T 4 B4 % 2 i 4 &gl s
s i FREIE ¢ BPRE KB T L

-

«»

Y

LY (R)FRGURG R ARGRE) 2 F A ¥ FIRFH*
v ﬁﬁi*“f‘*ﬁ o LB RAFR PR R R EEEERAH
3B R RN R BT RFRRA R EH Y (97 £ R)%R7
E%’ﬁﬁ#ﬁ4ﬂ%%‘ﬁ%ﬁﬁﬁﬁﬁﬁm$$°
FE)FRGUR Y LA FRRERBRARTEALAL Y &
FRELEG AL \FF& EHO IR R ERL

—~
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B~ 23 {7;;&
154 % 42 - 2000 > ¢ Rk o fLE o3 % 51 )  53~65 o
A0 - 3 L FEAEE A FO NI RILBFEF A2 0 82
34,40, 181-186(1993)
M E > 2002 MIRARIEWRY A EIE LAY o P B F
EEBRRILE L CHLmY o oY o
4reiep 21991 FEFP AP AL Z AL LEILSERL T 0 L8
FEFL R -
5874 2004 ¢ FHY £ EFH EREFE L (%) 277
E P FHEER O 22(6) 141170
62l P ~2EX VIR L F 01986 0 iR AR E HREZ Y o
PREET ¢35 24(2):110-120 -
TrR P s SR E o SR > 19890 R RRARR R e AR
BB Rl SHBFEFT 3 No8» p.71-82.
BAKE A M > 2004 > 44 4 B FX 2K o FrtaiEd F ¥
g e
w0 20050 2 oY BB B 2R kS ECF (TD)-7
2RI FrhiFli F P FELAE - 57 o
A E 01973 B fE 2k o < RS 511{};4‘_{.‘0 S e
“5h & 0 20020 ¢ FEEs o g AL o8 oo
12-F¢i B~ AR - F g E 0 1996 0 FTRIRE R AP IR R £ R
é’—r’.—k PEPET o B¥EI1EFIR 42(2):88-99 -
B hE 2004 4r B ISR EH S FE A REER P ?5
% & 4R > 22(6):65-94 -
14.%544 4% » 2000~2004 » (R BRI RS2 P HF B R%RAT o B4 ¢
BEFHEHFEL -
15. ;E'J%"—;zf;i%‘ o B ¥ e85 4p42 (2) 1 88-98 -
¥ p®E 2000 ¢ F ($) 4 B AR FHEY (28) FArctaiEs
% ~E ﬁ}iﬁimﬂ”@»f”% » 3+ 4 %% 0 CCMP89-RD-045 -
175 FA~FH8E-%EF -2 227 8 E 52002 7 b igiE > 5t
HETREFEE T2 08 R+Hg4R 51(3) * 67-82 -

18. %1745 » 2000 » Z* f5 4 Fh2 B &% (5~4) > FrcfefF
AL ERPHATFEENE 0 24 %Y 1 CCMP89-RD-050 -
1947 #5 > 2004 » + X a4 5P ¢ 2 fg it 4 2 H ¥ ® 5f DNA

P FGOmELEr o P EY B2 RERYPEFT AT IRLS
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< o ‘_j, AL o

20.F iz 2002 0 ¢ Fe QWEF > g dRAL s S LA e

21 23,2003 S AXEFHE R c B FXEFTT HALSG
2 o é, AL oo

2.B% ¢ oA ® R FUS 2006 (T nfARpE S o

235108 ~ M B E ~ R4 1999 BB B LG * T BRI B
F vz my o ¢ WA LT ¢35 37(1):105-116 -

243284 ~SRgrER 21985 FE S FHEIFF L2 (1) 53
FitE s B TR Bk 2 Mo DB FEMT 247 (5):127~134 -

25351 2 52000 LA LA AR R B ATT o B L LB
Fanfg ki HALHmT o AL o

2634 3% > 1994 5 ¢ BRTE R FE R o A A A dURAE s PR
Az

27.Adom K. K. and Liu R. H. 2002. Antioxidant activity of grains. J.
Agric. Food. Chem. 50: 6182-6187.

28.Allan G. G. and Peyron M. 1995. Molecular weight manipulation of
chitosan IlI: prediction and control of extent of depolymerization by
nitrous acid. Carbohydrate Research. 277: 273-282.

29.Asano K. Shinagawa K. and Has-Himoto N. 1982. Characterization of
haze-forming proteins of beer and their roles in chill haze formation. J.
Am. Soc. Brew. Chem. 40(4):147-157.

30.Augs-Burger L. L. and Vuppala M. K. 1997. Theory of granulation,
in ”Handbook of Pharmaceutical Granulation Technology” Ed. D. M.
Parikh, PP. 7-23. Marcel Dekker Inc. New York, USA.

31.Awang D. V. C. and Kindacl D. G. 1991. Herbal medicine Echinacea.
Can. Pharmaceutical J. 124: 512-515.

32.Baker R. A. 1976. Clarification of citrus juices with polygalacturonic
acid. J. Food Sci. 41: 1198-2000.
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Color
L a b W.I.
Sample

Ma Hwang 70.46 + 0.40 3.3510.06 2215+ 0.28 62.93+0.25
Shing Ren 72.05+1.03 9.34+0.14 12.62+0.61 67.93+0.70
Kuei Tzu 5153+0.78 1529+0.19 21.82+0.21 44.69+0.77
Kan Tsao 68.17 + 0.13 9.01£0.10 2450+ 0.20 58.83+0.15

Ma Hwang
59.70 + 0.55 8.67 £ 0.22 23.11+0.26 52.7410.60

Tang
Each value is expressed as mean + standard deviation (n =5).
Lo S REAERRLI RS
Color
L a b W.1.
Sample

Ma Hwang 1.58 + 0.02 3.73+£0.09 2.51+0.02 1.47 £ 0.03
Shing Ren 17.66 + 0.03 15.18 + 0.10 23.02+£0.09 13.17+0.02
Kuei Tzu 5.65 + 0.02 17.89 + 0.01 8.89 £ 0.08 3.56 + 0.02
Kan Tsao 43.36 £ 0.02 24.35 £ 0.03 59.74+0.01 14.16+0.01

Ma Hwang
8.73 £ 0.06 15.26 + 0.01 13.63 + 0.22 6.47 + 0.09

Tang

Each value is expressed as mean + standard deviation (n =5).
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Color
L a b W.1.

Sample
Tapioca starch 93.32+£0.14 6.45+031 -3.76+0.15 89.98+0.29
Corn starch 95.06 £ 0.12 5.00+0.18 -1.78+0.12 92.75+0.16
Ma Hwang 50.39 £ 0.57 995+0.14 2499+0.15 43.57+0.53
Shing Ren 7740+ 0.12 954+010 16.62+0.19 70.37+0.23
Kuei Tzu 37.34+0.60 1833+0.22 20.55+0.13 31.55+0.59
Kan Tsao 5393+052 1556+0.15 27.77+0.10 44.10+0.45

Each value is expressed as mean * standard deviation (n =5).
I - A N L il
Color
L a b W.I.

Sample
Chu ling 4136 £ 1.23 9.28 £ 0.13 11.75 + 0.12 3948 + 1.24
Tze shieh 6459 £ 1.06 12.34 + 0.33 28.11 + 0.75 53.13 + 1.28
Kuei tzu 37.35 £ 1.04 18.02 £ 0.27 20.50 + 0.22 31.66 + 0.98
Pai shu 57.44 + 122 1365 * 045 24.14 + 055 49.21 £ 1.40
Poria 78.63 + 0.28  8.34 +0.05 10.09 * 0.18 75.14 £ 0.44
Wu ling san 4583 + 116 14.09 £ 0.25 21.11 + 0.41 40.18 + 1.19

Each value is expressed as mean * standard deviation (n =5).
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Sample Average granule size [ pm ]
Ma Hwang 92.545 + 5.152
Shing Ren 176.660 * 4.386

Kuei Tzu 132.031 + 3.847
Kan Tsao 105.721 + 5.004

Ma Hwang Tang 125.908 +6.421

Each value is expressed as mean + standard deviation (n =5).

A BB EHEY EFRF L Tiokig

Sample Average granule size [ pm ]
Tapioca starch 1290+ 0.16
Corn starch 10.83+0.14
Ma Hwang 157.545 £ 5.175
Shing Ren 114.660 + 4.396
Kuei Tzu 150.031 + 5.827
Kan Tsao 130.721 + 5.004

Each value is expressed as mean * standard deviation (n =3).
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Sample Average granule size (pm)
Chu ling 199.87 + 6.15
Tze shieh 221.93+7.03
Kuei tzu 135.37 £ 4.74
Pai shu 158.37 + 8.05
Poria 132.32 £ 6.33
Wau ling san 215.15+9.04

Each value is expressed as mean + standard deviation (n =3).

AN A ERABRFLMARTREAN

Sample Bulk Density(g/cm®)
Ma Hwang 0.377 £ 0.004
Shing Ren 0.412 + 0.003
Kuei Tzu 0.302 + 0.010
Kan Tsao 0.302 + 0.010

0.281 + 0.02

Ma Hwang Tang

Each value is expressed as mean + standard deviation (n =10).
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Sample Bulk Density(g/cm®)
Tapioca Starch 0612+ 0.007
Corn Starch 0.651 £ 0.011
Ma Hwang 0.373 + 0.009
Shing Ren 0.461 + 0.006
Kuei Tzu 0.359 + 0.004
Kan Tsao 0.372 £ 0.009
Ma Hwang Tang 0.476 £ 0.006

Each value is expressed as mean + standard deviation (n =10).

PR EPEY BRE FYES ST

Swelling power ( g/g sample )

Sample
55°C 65°C 75°C 85°C 95°C
Tapioca starch 2.26+0.07 14.004+0.20 13.21+0.56 22.344+1.68 27.53%0.89
Corn starch 2.31%£0.07 4.081+0.06 7.61+0.06 11.544+0.14 19.18+0.07
Ma Hwang 6.43+£0.23 6.37£0.28 6.67+£0.22 6.92+0.86 6.51+0.14
Shing Ren 3.2610.20 5.40£0.05 8.38+£0.37 9.94+0.15 13.97+0.22
Kuei Tzu 5.77+0.41 5.72+0.06 6.18+0.42 5.89+0.15 6.31+0.45
Kan Tsao 5.40£0.09 6.27+0.23 6.79+0.18 6.34+0.70 6.61+0.24
Ma Hwang Tang 574:0.34  568:0.07  5.62:0.09  4.72:0.09  5.53%0.06

Each value is expressed as mean * standard deviation (n =3).
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Swelling power ( g/g sample )

Sample
55 C 65 'C 75 C 85 C 95 C
Chu ling 2.66+0.09 4.81+0.24 4.51+0.20 5.66+0.40 5.35+0.06
Tze shieh 453+0.14 5.70+0.16 6.55+0.84  10.59+1.04  8.05+0.62
Kuei tzu 5.87+0.16 6.38+0.33 6.12+0.71 6.98+0.80 6.54+0.18
Pai shu 6.52+0.90  10.76+0.34  11.22+0.14 11.66+1.07  9.40+1.10
Poria 10.28+1.18  11.10+0.25  9.61+1.00 9.79+1.03  11.66+0.43
Wulingsan  6.71+0.76 8.35+1.76 5.89+0.77 7.55+0.83 6.77+0.12
Each value is expressed as mean * standard deviation (n =3).
2L S RBEEEY BEg FREAEAS T
Solubility(%)
Sample
55°C 65°C 75°C 85C 95°C

Tapioca starch 0.47+0.10 9.37+0.50 6.89+0.29 14.44+1.20 17.90+£1.32
Corn starch 0.29+0.07 1.88+0.17 7.23+0.05 11.92¢0.17  21.19+0.85
Ma Hwang 50.66+0.36  50.92+0.62  51.39+1.10  52.96+3.89  52.38+0.29
Shing Ren 33.11+0.18  32.68+0.09  33.56+0.27  33.18+1.71  37.31+0.26
Kuei Tzu 43.29+0.26  43.39:0.15  44.18+0.09  44.03:0.74  45.38+0.08
Kan Tsao 42.05+0.35  43.36:0.35  4542+0.76  41.75+3.96  47.91+0.43
44.75+0.66  4553t0.35  47.29+0.24  37.66£2.30  47.68+0.06

Ma Hwang Tang
Each value is expressed as mean * standard deviation (n =3).

547



¢ %j&‘é&r{? 2718 %5

AL B ET TR AN
Solubility(%)
Sample
55°C 65°C 75C 85C 95°C

Chu ling 39.46+0.17 39.63+0.13 40.28+0.35 43.47+3.36 47.17+0.07
Tze shieh 54.23+0.54 57.98+0.84 56.51+4.15 71.83+2.73 67.48+0.45
Kuei tzu 42.86+0.38 42.69+0.32 43.87+4.83 44.52+1.09 44.98+0.30
Pai shu 68.77+3.79 75.16+1.30 60.93+2.30 77.54+1.21 73.47+1.03
Poria 37.34+3.99 36.90+£2.68 34.80+£2.03 33.32+£3.18 35.98+0.64
Wau ling san 45.20+£0.47 46.73+1.71 40.03+1.29 51.79+2.10 51.59+1.04

Each value is expressed as mean + standard deviation (n =3).

FLw PR PEY FRE B LR A

Sample

B % gE42(mm)

Tapioca starch
Corn starch
Ma Hwang
Shing Ren

Kuei Tzu

Kan Tsao

Ma Hwang Tang

104.92 + 7.61

100.86 *+ 7.35

200.00 + 0.00

95.07 £ 5.22

200.00 + 0.00
200.00 + 0.00

200.00 + 0.00

Each value is expressed as mean * standard deviation (n =3).
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Sample B i ged(mm)
Chu ling 200.00 + 0.00
Tze shieh 200.00 + 0.00
Kuei tzu 200.00 + 0.00

Pai shu 200.00 + 0.00

Poria 200.00 + 0.00
Wau ling san 200.00 + 0.00

Each value is expressed as mean * standard deviation (n =3).

L2 B EPEY BRYH ER A

Sample W
Tapioca starch 0.316 + 0.004
Corn starch 0.316 + 0.006
Ma Hwang 0.010+ 0.002
Shing Ren 0.147 £ 0.003
Kuei Tzu 0.022 + 0.001
Kan Tsao 0053 + 0003

Each value is expressed as mean + standard deviation (n =3).
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Sample £
Chu ling 0.020 + 0.002
Tze shieh 0.057 + 0.008
Kuei tzu 0.012 + 0.002

Pai shu 0.017 £ 0.006

Poria 0.047 + 0.004
Wau ling san 0.031 + 0.001

Each value is expressed as mean + standard deviation (n =3).

%AA‘ﬁgdgﬁﬁgﬁﬁﬁﬁﬁﬁ
Table 18 Monosaccharide composition and lignin content of Ma Hwang Tang.

fraction Ma Hwang Shing Ren Kuei Tzu Kan Taso
rhamnose 10.42f 12.00e 14.15b 21.75a
frucose - - - -
arabinose 14.68e 11.69f 18.77bc 15.30de
xylose 64.68a 49.74e 62.01b 49.65e
mannose 34.64a 29.23d 29.97c 33.30b
galactose 37.37c 34.45e 38.33b 35.52d
gfu”égsé'_”'osm 198.60b 180.64¢ 190.23cd 190.37cd
cellulosic glucose | 19.41f 66.14d 22.82f 62.31e
uronic acid 29.06¢ 23.59f 26.63d 24.76e
lignin 39.8d 50.2a 44.6¢ 48.7b

- means trace amount (<0.1)
* Values in the same area row with different letters (a-f) are significantly different
(p<0.05). Expressed as g/Kg different treatments of water caltrop hulls.
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Light microscopy of :(A)Corn starch (B)Tapioca starch (C) Ma
Hwang (D) Shing Ren (E) Kuei Tzu (F) Kan Taso (G) Ma Hwang

Tang ( x 400).

Fig 7.
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Fig 8. Polarizing microscopy of : (A) Corn starch (B) Tapioca starch (C)
Ma Hwang (D) Shing Ren (E) Kuei Tzu (F) Kan Taso (G) Ma
Hwang Tang ( x 400).
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Fig. 9 Light microscopy of : (A) corn starches (B) tapioca starches (C) chu
ling (D) tze shieh (E) kuei tzu (F) pai shu (G) poria (H) wu ling san
( X 400).
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Fig. 10 Polarizing microscopy of : (A) corn starches (B) tapioca starches
(C) chu ling (D) tze shieh (E) kuei tzu (F) pai shu (G) poria
(H) wu ling san ( x 400).
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