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W S IR SRR AT 8 AR T BEAT BIOFT S E EELLARES » A — 2D 0 B B — SE A B IR A
PROFROMIEL e F (AIEREERIE ~ RIESE) MBERHITER AR - K010 & R fr
7 B R (2 (B W I 2t e B P B e B BB 255 = D BORF IR S
ST (AN 58 ) & S IR R A7 20K - 5 & RS - B 8E M2 DL "W
BE” R S ORAF BT > 2R IN Tk 2 DAREAR A 28 A1 By 7Kk 70 & 2 R PR R B 5 20
H > DUEHR TR S > REEFEE &AM BSEN G - HEHT
BREEIROF O > BN s BE A RSB B B = (R BRI ZE R ) > iR
Tt P A EE R R K TR > T S R A I ) 2 25~ Wl ~ RGRG R B E B - D
BRI S PR A H T 1 £ B 2K G > dg SE T ] F A /KIS T ( water activity )
PERERE o SO A SR ET TS > B0 S P BB A BB P B215 205 H O PR A7 IR -
A SR AR 7 i I R R I KT T > RS A B IR R Rk R e RS (5 -
HE T DGE R PR A7 .2 A  2R0M0 - AR 3 /R TR se BRI IR H A IR - AL -
AR SRR RS BEAT ) KT R L R PR W A B AR 1

A PEMHSKE  REREGHEESEMEERL

HHTEEM I EH - ERRD > KRG 5 R TR SR 2 BV ~ (LB )
BPERYSOE > NIEk > SRS FEEARGLE PEMMNE - TI%E (1992) #&
12 Fe PSRRI P 70 e U E Bk 2 ~ RHER ~ T2~ SFE 8D > IT P EiRE 25 )
35°C > AHENRAL 75 ~ 84 K 1009 HUEREE » JIEL AT TR ZEp ok E ()~ L&
Koraa (R REBEEN (RZKM) - fEREUR Sk S KR IERE B &
FA > MEAERE > JBck 28 > R HE - 22 27K 705 B R/ INS 5 B A > ok 2 > RAESH >
TR o TR AR 3 A B 20 1R % B B R > RBHESE > S I 2 > o - B AR (1997)
W% (K10 WEUR @ BEFEN=EAR (FEERE 13.1 2] 28.5C ) kAHE
RIERYANF (R 56 2 8996 )5k . VU rh SE 4 By RE 25 B et iy 16 T2 86 {1,/ -
DA b g el L S 5 PEEAM Y EREIEE - B 7 S SRR AR B i S MR B DL
S 52 A B B U B S R Y S
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F— +EREEESBENRXENSL (X SD%)
Table 1. Moisture uptake of 12 Chinese herbal medicines at different conditions.
" B4 R.H753% R.H 84.3% ZR
;}:’ do 71(% 0 0 0 0 7"({,7]\
(%) 25°C 35°C 25°C 35°C (%)
. i & 12.58 3.89+0.54 2.06+0.25 4.01+0.65 4.97+0.14 16
Doiscorea opposta
RIEH
Trichosanthes 16.14 0.20+0.15 1.62+0.34 7.40+3.19 4.97+0.50 16
kirilowii
. *E 11.94 5.01+£0.64 1.23+0.18 18.00+8.01 2.49+0.67 17
Pinellia ternate
ﬁ‘% . 8.64 8.15+6.75 2.554+0.40 9.90+2.95 13.31+4.38 16
Glycyrrhiza uralensis
-
® K
Astraglus 6.23 7.59+1.46 3.844+0.28 | 29.20+12.2 | 11.64+11.56 | 14
membranaceus
AN s
. iﬁg‘.m . 13.92 2.624+0.48 5.76x£0.27 11.7944.10 9.47+6.21 14
Lonicera japonica
= 547 | 0.88£031 | 1.0040.00 | 36.29420.89 | 324+1.88 | 6
runus persica
&i= . 6.04 0.72+0.23 1.58+1.00 5.35¢1.72 2.734+0.44 6.5
Prunus armeniaca
thF4= 6.67 4.69+3.28 1.01£0.62 2.73£0.44 1.50£1.16 7
Platycladus orientalis ’ ) ’ ) ' ’ ) ) '
%
* g . 17.07 17.00£16.2 | -7.34+7.42 | 12.3945.38 3.15£9.9 19
Codonopsis pilosula
|t 1421 | 19324733 | 8344823 | 26.67+1032 | -025+2.90 | 18
Lycium barbarum
PR 17.20 | 18.17+13.46 | 6.49+0.68 14.72+6.49 0.4449.1 19
Achyranthes bidentata ) ) ’ ) ’ ) ’ ) )
(Ed - 1992)
K- WEEAEEFERETRKE (%)
Table 2. Moisture uptake of Chinese yam at different conditions.
BE | BMEBH(XR)| 2 3 4 6 8 10 | 15 | 17 | 19 | 24 | 28
25°C R.H753% 2.63 | 393 |3.82|3.72|3.92|3.89|3.88 |3.87 |380| 45 | 4.88
R.H 84.3% 321|342 | 345 |3.68 |3.79|399 | 398|393 |441|492|534
35°C | BmEBH(R)| 5 7 9 11 13 18 21 24 28
R.H753% 1.97 1.73 1.96 1.88 2.28 2.61 2.18 1.97 2.01
R.H 84.3% 4.94 5.26 4.87 4.73 4.99 4.98 5.01 4.94 4.99
(F&r > 1992)



REVIEMERRFITE R

x*= t+TIEBERAAEGHRETEHRIER (RE 35C)

Table 3. Mold growth of 12 CHMs at different %RH ( Temperature = 35C )

8 R.H 75.3% R.H 84.3% R.H 100%
L | R EREN R # EREN A # ERER
o 2 28 | AR RR 28 | AR RR 3 |BE-RE-LEE
46 & R

28 | BERAR—&K

R it 28 | & 4 | PR FHRe A K 3 | BEMBLEK
28 | #M KI5 A 28 | BB RS
*g 28 | & 28 | & 6 |EEMetk
28 | A ERMRAF
H#+3 28 | EBmEABE 9 My S | BEMBAEER
4K
28 | IR 0 A KRBT 6 18 PR A A8 > MR A f8
B A K
28 |MEAAKR—H
TR 28 | & 11 | FT 48 7 45 1 48 8L BA 46 3 B4 K
X3
28 |2 AMOMEBAAE RS 28 | A KRS
24858 28 | & 28 | FT 4 7 45 T e 1B 45 3 ZAu A A K
Ak o BEM AR 5 | Fiudk
28 | A ERMBRHF
A= 28 | & 28 | & 9 B~ mhef A K
28 | mEAK
%1 28 | & 10 | FoT 4807 45 4 f8 5 | FE - & eduik
28 | ERA KR 28 | BARARE
A= 12 | Fief ~ 24w 4 | Fium o~ 2hu 9 TRERME B

LR
28 | B A ORIy A 28 | I;AB - AR—K 28 | BE BT
oo~ ARk

Y 4 | TRAEVE4 3| TR T A s 30 |ARME -~ B BEE
8 A4sAEER—K& 28 oL A k% 28 | A K&
e 17 |EBEEBER 10 |EHmMetk 30 |EBERBAER
28 |2@mA k- k| 18 |FIHELTST e 28 | A KB
— % 28 | &AM AR
14 B 20 |FTaBATAE SR Aufe | 12 [JR4efE o MTBATAE T T JE fw e~ 1B PR 4w
18 o~ mha
28 | RF; oA A| 28 |IAM AR 28 | AR

E—ft

(Edr > 1992)
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&M +@BERAAEGRETEE2ER CRE 25T)

Table 4. Mold growth of 12 Chinese herbal medicines at different %RH ( Temperature = 25C )

# 4+ R.H 75.39 R.H 84.39% R.H 100%
AR | x#m E9EN | A% LT LD ®# FHER
b 2 28 | EMAEE 24 | 7T R4 45 A A 3 | RERRER
28 | A RRAE 28 | A RR4E
RIiEH 28 | & 14 | =T R P48 847 45 FH S 3 | B4R
28 | A AR 28 | EE A KR
¥R 28 | & 28 | &AL K 20 B2 BAKRAE
28 | EH A KR
HE 28 | & 14 |[FrEssAiammess| 3 |BEHBLE
E
28 | A R RAE 4 | TREM
28 |#i A RAmat
* K 28 (& 16 | <7 R sui¥ 3 |2RmAeRAE
28 |MEARRY - REAE | 28 |4 R
S4RGE 28 | & 16 | P77 45 #+ hu b 5 | TRRMBM - £
e
Med= 28 (& 23 | TRFENEeM- 2| 6 | Ziempssk
PR
28 | AR—#& 28 |4 Rt
Ei= 28 | & 16 | FTEA745Hdife ~ Kdafd| S5 |BEARAE
28 | Ak#&E
A= 13 | REMBAE | 10 |Ziem - BER 3 |RE - Am - BE
28 |AR—#&
¥ % 28 |BmMEAE 16 |FraEuisshem - £ | 2 |REEEAsE
11| 7T Rmsem
M 28 | & 18| FoT b7 45 A+ S 2 ARk AMAER
28 | &R 30| T Ramsem
S 28 | & 18 | Zaemd & 5| maem - me
6 | BEINFR -~ Fhu
28 |AR—#& 28 |mi A Rat
(E4r1992)
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Table 5. Observation of mold count of 4 Chinese herbal medicines at various month.

A #r 1 2 3 4 5 6 7 8 9 10 11 12

®mECC) 131 147 17.8 21.8 255 273 285 282 271 238 193 152
BE(%) 56 61 68 82 85 89 81 77 68 64 41 58

Rt
Can, 1720 32 45 81 86 78 83 61 47 19 2
(#5A4R > 1997)
2~ REMHYIK 3 IR BT B2 7K 1%
IR 93 T R BERL B Y — R = {ELZK 53 B A i - AN [F] Y S22 7K 93 7] DL E 22 560 B 5
6 B 20 22 5, - At EE AL B 2K AT DURIIY fi] 22 S@ 1 7K L AEAC 8 o S8 Fi m] DAACHRI) 7K

B "HHZK”  (free water) o MR H /K o thEEM RRNGERERIVAK > HRFES

“Hir/k”  (bond water ) o FHRYHEERT RHN & A — B ELBIAY H H17K - AT DLELPY fig 22
RAH - NbFe— R B B & BURAE — B IR SRRy - A e ok - it
QIR - 38 Gl B a2 AR % PR PRI BR B HETT - KGR — BRI RTRYRE A7 i E o
BERF IR BEAERF IR E I 1F - BREGARIYAH ST (relative humidity, RH) 2R %E
1y = (75 8¢ 84% ) » MHEHREL I E Fo i

%RH = ﬁ *100
v

Prro BB Z2 R UK RIS © Po EAHRREE T~ » 2258 BRI RIS E -
Po RIS - AE T2 2% E W LIRS - 48 1009%6RH I > 1o = Fuo -

(BEEAE A REIRIERBRIGNT - I MR BMIACHRAE 4 - (% T SI7E T5%RH > 35
CHs > EBEIK (-7.34g) THITEEK (8.34g) « IIREAE LI > MM S g
HkSy > EEIR B A E AR RS IR 2 BUE e /Ky ? B3f1EE ( Bell and Labuza,
2000) ? HFE I BRI THIRER - ERE ECHASE R BAS SR

A
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N o KRR HIRGE - 225 HP /K A B 22 RAACHY B H/ KGR AL S BARERE
FHYIRTE - AEBIRE EAH AR /K37 URBFTE S BRI BRE SAESS: - DA » 2258 B R
HHEER YK SR A EMEREE AR - BT B PR KRR
U=ty +RT In(a) » Horr p, RRAEEHEIRTEHMEEEEHE (J/mol) » R Z5RESHE > T 2
FEEREE (K=C+273.15) « i a 2B JEHEMEH# (activity constant) > & FEYIEITIRY
P - HASSRERE T A WA AR - B p RS © FERTEE
BT (p) we= () wie= () 2w o REIREME > FTLA (aw) w2 = (aw) we = ( aw)
s o da E b EEBARERIAHIE] HLym e B SRR S R h = W B A A Aok o3 SR
IR - e = YRR IVE A o SRS AL - EEEER 225
FHERRIEES - B EEAAE 10096 ARG KIEME # % 1 - RZKIEMEFORES

. PH20
a, =
PO
)5
_ %RH
" 100

FHER DL RO E A BEORAE BT T B2 P IR EE - INokis M2 —FE iR ey
B oo BRI > EEM P AR B RS P Kk > & (equilibrium moisture content,
EMC) - #8IlI5 & > TPEEMII/KTGTE (Water Activity » a.) BHEEFHPHZERT (AIEHPHZ
aeac IR AR ) o TR A 2 S R LA R RE AT /K BT 2R SRUBRR LA » FTEA > HIKAY
AIEPESFIR 1.0 ©

B2 KOEMEPEMRE
FRR 7S P TS T8t a] DUE HE K 3 BAVY FIER BT ACHARTRE ST » TiE kI
T BV AR AR R AT - A2 H AT KA A RS T 0.99
et Fr it ] FEFR R IS B Y E PR R A AVEPE R 0.95-0.75 » HHE R AR KTS
MERER 0.75-0.65 > HZBIN T BIBEK R dh (VKREZ ~ ARZ) AltE— Rk PR =
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0.65-0.60 » FL2 FI - AlRZAR{ (OKI3E 8 12% > ZKiEME 0.5) ~ F=ikt (ORI 109
AVEME 0.5) ~ BBk (OkorErE 3-5% 0 AVEME 0.3) Kby (Okorard 2-3% o
AVENE 0.2) > FEERUKIE VR AEYIE A G - AR ME RS CR IRt A L 7]
DSER: » NErZE B E IR » NSRRI ~ BRI ~ B e Th2 A
RER A R ARATE PERR SRR Y 0.6 o IRILEATIASRE I C et s EEAT B ZTE PR 22 0.5
DUT - S8 2HzE Mol 1A B B E Y B U T -
FH SRR A AT (MRS (limiting aw ) (ERHMSEREHCEY LA G 4
R~ AR T BEA R o RANECYIHASHE RBCE VI AR R R i A A 3K T
A - ZkEVE A DA E IV U £ SRR R A ESESEY] (growth cycle phases ) © G535 Y]
(lag phase ) ~ #1958 %EH (logarithmic growth phase ) ~ & 17T (stationary phase ) Kz
5EM] (decline phase) » FFRFZEAEYIRURA IR ~ PSRRI  SHEUEHHER -
IR B BRSSO RIS BTG PR A RFE ] A g hEaeR
FGE H IR A& (Robertson » 2005 ) o HABAMERIIZRAUFRIRIL SR S
SR > MRS NE - e BRI EIR I - SR T LA A REF P
AR R REZ B E IR A R BT A A 3R -

Fi}

B ~ FREEMER A RY2KGE 1 B 35 i IR 28 B R

A HEEMAEA R KIE TR R K S B RHa SR FE - AE— - A SR 2EhS
I EEH R © ANRTRTL P EEM RIS PR IR R - INIIEE - TR AT rT LU
—fRihigs > R RRRL S AR IR LAY /K R R #. (moisture sorption isotherm ) °
BRI EER TS - &R 2 S RUATIIR - J&— 2R —AUAYSEIRIR I iR (type
IT isotherm ) » JEMRFFIRIN S il HRIE FH H BER BLK 73T IR T AR BOE  (colligative
effect ) ~ EAHXE (capillary effect) K FRIHIHLIKA A YER]  (surface-water interaction ) 55
VIR G OF ARy - AR A W (e ks (bend) > —{E4E 2,0.2-0.4 » S5—{E{E
0.65-.075  {IFE 2 /R T AU FEYEAL EELE D 1 - Wt fEE iR KA 5 =
SRR (Bell > 2000) « /R EERIGRIIFVE — SRR A EEA TH - af DR
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WP SEA AR R FTRERY M B s - (R A RMUE T RRER - (iR EERS
PRI E W) A FAIRA S P 2 A A R /KT M ] - PO & T SEp AR Y 7K
IR R AR AT USRI 38R - F5 KT PERERIAE 0.6-0.7 LUT > 2 AT AR IR
A5 TS Z SR HTRE » FHERZK SRR R AR AR AT LU S R =R o B
A TAE

Felgeerb gt ey st - 55 (2008) SIEE-HREM & hEEh - B4 B
B A IS U > ST B FIB R ORGSR © BRGNHK > B R
ARVEPHIEARE RATER ) - AEREUR © BB E RS - TEEM AR 0.7 - JBIR
R AR PR © TR A IR S AR > AR08 25°C » 01— - A5 REEUR
AR EER BT IR SRR IR IR H AL > HAUEE - (Rl gehs
HARDP RPN R T Wl 2ok » FLUKIEE 0.6 B35 KEMHIAR> &
T 1096FHT > (HACHEARKI S BAE (4.54% ) > (HEFHRIKIKS  BIA RS 3%
BRI - S ARMAALIAORTR » M SRRy hEErs - At - BERK SR
(143 96) > FHEE R PERIBIRAOMENRA - AN FHE 2P IRoK - (5T DU E AR
VIR -

/

®N REMEVERIERENKEHE

Table 6. Minimal a,, for Growth of Food Microorganisms

Ay Microorganisms Inhibited at this a

0.95 Bacillus, Clostridium perfingens, Escherichia, Klebsiella, Proteus, Pseudomonas,
Shigella, some yeasts

091 Clostridium botulinum, Lactobacillus, Pediococcus, Salmonella, Serratia, Vibrio
parahaemolyticus, some molds, yeasts

0.87 Micrococcus, many yeasts

0.80 Debaryomyces, most Saccharomyces, Staphylococcus aureus
0.75 Most halopilic bacteria

0.65 Xerophilic molds

0.60 Osmopilic yeasts, few molds

= 0.50 No microbial groeth

(‘adapted from Beuchat, 1981 )



REVIEMERRFITE R

&t EmRRERREEESRIRENEE
Table 7. Minimum aw for the Growth of and Toxin Production from Selected Pathogenic Food
Microorganisms
Microorganisms Growth Toxin Production
Aspergillus clavstus 0.85 0.99 (patulin)
Aspergillus flavus 0.78-0.80 0.83-0.87 (aflatoxin)
Aspergillus ochraceus 0.76-0.83 0.83-0.87 (ochratoxin )
Aspergillus parasiticus 0.82 0.87 (aflatoxin )
Bacillus cereus 0.93-0.95
Clostridium botulinum (type A) 0.93-0.95 0.94-0.95
Clostridium botulinum (type E) 0.95-0.97 0.97
Clostridium perfringens 0.93-0.95
Penicillium expansum 0.83-0.85 0.99 (patulin)
Penicillium patulum 0.81-0.85 0.95 (patulin)
Salmonella spp. 0.92-0.95
Staphylococcus aureus 0.86 0.87-0.90 (enterotoxin A )
Vibrio parahaemolyticus 0.94

(‘adapted from Beuchat, 1981 )

®//N\ MEREMKEEEKDISEDN

Table 8. Water activity and moisture content of ten Chinese harbal medicines from local market.

P 4t B % a8 R ® % E 4= B
KEME Aw 0.71 0.94 0.56 0.51 0.65
Kbt E (%) 12.39£0.01  30.91+1.08  8.32+0.29 2.65+0.44 10.56+0.17

P 4t b % 2 R A #+ % X &
KIEM A, 0.61 0.57 0.45 0.60 0.64
knag (%) 14.26+0.83 8.48+020  7.81%0.06 11.1940.35 10.72+0.84
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Moisture Content (g H,O/100 g solids)

0.0 0.2 0.4 0.6 0.8 1.0
Water Activity
B— XOFBRRRMIRNOME (A:F—8 -B:F & - C: F=H)
(88 Bell & Labuza, 2000 )
Figure 1. Classification of moisture sorption isotherm:

A=typel, B =typeIl, C = type III ( adapted from Bell & Labuza, 2000 )

40 R 4
35 F —“— B A
~ 0 T s
= | % %
. 0 | TR R
S5t s
%1[]— —— & 4=
—a Y

ST — L
a g

0 02 04 06 08 1 12
AFETE(AY)

B— mEtEPEMFRRRHIRE

Figure 2. Moisture sorption isotherms of ten Chinese herbal medicines from local market.
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ol
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B -~ #5

_E..

BER R E RKIEY) ~ BV RARY) - S AN N AR S -~
R B BB NG Hs - BN I DIRE © P s SR 1o
W WEEARR  WEEM LR - PEEMEGE BRSPS
A ~ ACERE RSO > Ik S B B e G E - R R P B
TS ARG AR - A2 IR R BN R - AER B HIRRE - FfeER
BB AL AT AREH TR EEM I ST © ay SEAEEREAZEM > e A i 7 SR R L
FHIFRE AT AR BEATZA SRR ELAE - IR AR AE YA — SRR S PEAE (limiting ay ) >
R FRAERAE VI T A R ~ AR TR AR » BEIE SRS - B
FHHOEIEHR FE F IR E YRR & - HASMENR (AR ~ SRR R R
BSE)  AHSHOREN: » e B EEM AR - 558 NFR W] DUAH AT E T R
HERURAGR » SEMRE MY AR SSEIREEL TR - R EEhs R RfK 2
R AT B PSR /K SR B R (moisture sorption isotherm ) o [ ATRIFTil-H 24
KIS RS - NIt - (e AR nT LIE B il - W% EEp 1
7K SRR R R ( moisture sorption isotherm ) SR EH R ( moisture sorption
isotherm ) « 7K 7SRRI AE — IR R A A TR - AT DU ER NI SE /R IR
FIRERYMEE O - (R AR MUE T KSR - R e KR ROk
PHIERAS SREEUR © BRIB L REAS - FREER A VS MRS 0.7 A RABRATE M, -
AT R SEA SR IR ARAT SRR © A URECPEEM B 17K O ST IR AR TR
L FERCAR D FRBOR AR ZBK » £LUKIEME 0.6 F5% > KAk &8
1096 BT - 3 i BFZERIER B A SRR » A il N FRIRoK > ()] DU O R IR
R B RIDARZ R B AT PRI A S DARSIIER Ay > R S8R A0SR R
MRS FEAHE AT TE T - 5 2 B IROIR 20 SR NG BB AR S BmAe s L U S A
RERSES - FHEESEM TR BT » 5 A2l IR R D A P RIS PEAE 0.5
DU > SR A SGER BRI T (AHERRIE (S0% LU ~ 225 P e E - IR -
TAENEREGRIESE) - ATt R b A YRS - v DUERZE AR AFIIIR
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CRIFEEMONE © B E AR e, (A5 ) RIRESS (o Y ELAS Se e PEL R P R
Jeg¥EELE (41 Nylo/LLDPE ~ Nylon/EVOH/LDPE $#) » i & A B IS8 Al Ve - AT LA
FEAT THEERA BHIREIR - 5 2258 2= P 1 TP EEM T2 IR B - TR g e S B A T
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FOU A I 1992 o - T REAEERR DB TR E BRI o HEERS 0 15(8) 1 26-30 ¢
JEIJENGE - SEIEEE - O > BRESET » aREIE © 1999 « MfCEh /S TEENRE © BT RE -
36 : 302-308 -

B EEZ - 1997 - DUREEEM BRIRMIAY EEREIEE « rhgEpt » 20 (12): 615 ¢
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Study on Water Activity and Preservation of
Chinese herbal medicines

Abstract

Chinese herbal medicines (CHMs) were made from natural materials. The
quality of CHMs has deteriorated with microbial contamination by improperly
postharvest handling, packing, transporting and storing. Those would affect the
functions or properties of CHMs. Especially, the toxin production by the microbial
growth would cause safety issue of CHMs. Therefore, the research on the proper
conditions for packaging and storing CHMs is a important topic to preserve the quality
of CHMs. The correlation between the water activity and preservation of CHMs will
be discussed in this presentation. Date from literature search showed that the quality
preservation of CHMs was affected by the temperature and relative humility of storage
environment besides the natural properties of CHMs. So, the water activity of CHMs
is a important parameter need to be studied, since the definition of water activity is the
ratio of the water vapor pressure of the CHMs to the vapor pressure of pure water at
the same temperature. Also, the equilibrium moisture content of CHMs could be
plotted against the corresponding water activity at constant temperature, a moisture
sorption isotherm results. The moisture sorption isotherm is an extremely valuable
tool to predict potential changes in CHMs stability, as well as to select packaging for
CHMs. Ten of traditional CHMs, including Rhei Rhizoma, Crataegus Fructus,
Ligustici Rhizoma, Salvia miltiorrhizae Radix, Paconiae Radix Alba, Ginkgo biloba,
Armeniacae Semen, Bupleurum spp., Citri Reticulatae Pericarpium, Scutellariae Radix
were selected to study the the water activity and moisture sorption isotherm. The

results showed that, besides Ginkgo biloba packed in water, the water activities of nine
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CHMs were below 0.7 which could be classifies as low aw products. The results of
moisture sorption isotherm studies (at 25°C ) showed that the equilibrium moisture
content were between 10 to 1594 at water activity 0.6 for nine of ten CHMs. The the
equilibrium moisture content was 4.59% at water activity 0.6 for Armeniacaec Semen

which is high oil content CHMs.

Key Word: Chinese herbal medicine, Water activity, preservation
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