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Moisture sorption isotherm of Panjakan (Gynostermmapentaphyllum
(Thunb.) Makino) herbal tea

a da A 1*
genNnNng dUNITU

Sudathip Inchuen'

uwﬁ'mi'a tloyadus (Gynostemmapentaphyiium (Thunb.) Makino) Lﬂuﬁmuuiwa?m@ﬁuTﬂﬂﬁ%%mﬁ “REauaIy’
LLZQ“’ZLI‘]]@D_I‘]J‘LLQ’] “aN1TNgg” uma‘mzvuuiwmumumlmﬂEW‘Emqu”Lusﬂm@qmLmumum@mmsmwammwamqmw
mfm':umsmmauuiwmfmmm'wummnﬂi”mﬂLW@WLLummfamiwmummmwmuwum’mmmvammm‘u
1“?]@ﬁ‘LI’]F;Iﬂ’]iLﬂﬂF;IuLLﬂﬂﬂﬂﬂdﬂ?u’]mﬂmﬂ%mm”ﬂ’] a, ivmwmﬁmwuﬁnummﬂ‘immﬂu‘lm”qumimum%w
HrUNRYRY (~30 °C) Laziien a, 93119190.113-0.976 m‘n@mmmmﬂmum” a, mmimmmmﬂmuwuﬂmmmu
AN NATAANEAT 10 LLLANAe9 LALALLLSa29289 Oswin, Caurie, LeW|ck|—2, Smith, BET, Haslay, Henderson,
GAB, Lewicki-3 Ua Peleg 1lsziiumendunlsy@nsine sesuuudnasidoenisiiaszinisnnnes AsaadeUs
UL ABIRTIANL LN EY (goodness of i) Ine/ldiAndutlszAnanstlsziu (coefficient of determination, R%) AN
Reduced chi-square (x°) WAz Root mean square error (RI\/ISE)‘EmﬂmmiﬂﬂmmlumuwLﬂumuLLmﬁmmﬁmwuﬁ
wennu 'Wm@miﬂnmwmﬁﬁﬁm‘ww"ummwmummmﬁmwuwﬂuaf;uwLﬂumuLL@VMN@ﬂwmwﬂmﬂmL@
(J shaped isotherm) uaz LULAA89999 GAB LﬁuLLummmwumwmm”mwmwmmm@ﬁmﬂmmﬂ“uwuﬁ
321 BN T LA AN a,° revninyaduglussndnansifiuinm daue1 X (Monolayer moisture content) R
Lﬂummmu’emmi”mmmmqmummwmm”mm mumﬂmwuﬂaﬂmqﬂ@@mnﬂ anuAsenaalaglduuy
41689289 GAB Wu91A1 X mmnmﬁmwuﬁmlumuwLﬂumumﬂm@ 0.041 g water/g dry matter

o

AR mu ﬂﬂ.l@’]]‘uﬁ Gﬁﬂ?W"]]uVL@IGﬂ LV]@N‘II‘NW]’]JJ‘H%

ABSTRACT: Panjakan (Gynostemmapentaphyllum (Thunb.) Makino) is a Chinese medical herb which is called
“Jiaogulan” in Chinese and “Amachazura” in Japanese. It has been traditionally used as a drug and functional products
that including herbal tea. The aim of this research was to find the best moisture sorption model which could define
well, the exchange of moisture between the tea and the surrounding air during storage at room temperature (=30 °C)
and water activity in the range of 0.113-0.976. The sorption data were fitted to ten sorption models namely, Oswin,
Caurie, Lewicki-2, Smith, BET, Haslay, Henderson, GAB, Lewicki-3 and Peleg modelsand a non-linear regression
analysis method was used to evaluate the constants of the sorption equations. The fit was evaluated using the
coefficient of determination (R?), the reduced chi-square (%?) and the root mean square error (RMSE). Panjakan stems
and leaves were examined separately in this research. The results showed that the isotherms of the tea for both stems
and leaves exhibited J shaped isotherm. The GAB model was found to be the best suitable for fitting the sorption
data. The monolayer moisture content (X ), taken as the safe minimum moisture level in the Panjakan tea for both
stems and leaves, was determined using the GAB equation and was found to be 0.041gram water per gram dry matter.
Keywords: Panjakan, moisture sorption isotherm
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Table 1 Moisture sorption models (Inchuenet al., 2009)

Model name

Model equation

Two parameters

Oswin W_=A(a,/1-a,)’

Caurie W =exp(A+Ka,)

Smith W _=A+(BIn(1-a,))

Lewicki-2 W_=A((1/a,)-1)*"

BET W =X Ca /[(1-a )(1-a,+Ca,)]
Haslay awzexp(-A/WeB)

Henderson (1 -aw):exp(-AWeB)

Three parameters

GAB W_=X CKa,/[(1-Ka)(1- Ka, +CKa,)]

Lewicki-3 W_=A[(1/(1-a,)")-(1/(1+a, )]
Four parameters
W)+ B@a,)’

Peleg W, =A(a

Where: a, is the water activity, W, is the equilibrium moisture content (g water/g dry matter), X is the
monolayer moisture content (g water/g dry matter), A, B, C, D and K are the moisture sorption constants

(dimensionless).



KHON KAEN AGR. J. 41 SUPPL. 1: (2013). 589

1.20

1.00

0.80

0.60

0.40

MC (g water/ g dry matter)

0.20

0.00
0.00 0.10 0.20 030 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Water activity

Figure 1 Moisture adsorption isotherm of stem’sPanjakan herbal tea
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Figure 2 Moisture adsorption isotherm of leave’s Panjakanherbal tea
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Table 2 Statistic results and estimated values of adsorption model parameters of Panjakan herbal tea during

storage at room temperature.

Samples
Models Parameters
Stems Leaves
Two parameters
Oswin A 0.07063 0.06908
B 0.74927 0.70955
R 0.99942 0.9996
X 0.00011 0.00005
RMSE 0.00883 0.00613
Caurie A -9.66659 -9.02497
B 10.0294 9.19634
R 0.98393 0.98456
X 0.00303 0.00205
RMSE 0.04650 0.03830
Smith A -0.13329 -0.10701
B -0.30485 -0.25842
R 0.90252 0.91830
X2 0.01836 0.01087
RMSE 0.11452 0.08810
Lewicki-2 A 0.07063 0.06908
B 0.25074 0.29045
R 0.99942 0.99960
X 0.00011 0.00005
BET RMSE 0.00883 0.00613
X, 0.02764 0.02344
c 14,999,668 1,158,931
R 0.99210 0.98415
X 0.00149 0.00211
RMSE 0.03259 0.03881
Haslay A 0.02831 0.02874
B 1.24345 1.18301
R 0.99544 0.99601
X 0.00051 0.00044
RMSE 0.01905 0.01781
Henderson A 11.31028 10.77769
B 1.13019 1.06329
R 0.97228 0.97036
X 0.00309 0.00330
RMSE 0.04696 0.04855
Three parameters
GAB X, 0.04124 0.04086
13.65329 6.87852

0.98748 0.98115
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R 0.99995 0.99983
. 0.00001 0.00002
RMSE 0.00253 0.00340
Lewicki-3 A 0.06534 0.06929
B 0.77316 0.71385
c 0.25997 0.59359
R’ 0.99993 0.99964
X 0.00002 0.00006
RMSE 0.00314 0.00589
Four parameters
Peleg A 0.70560 0.58354
B 9.12737 8.35940
c 0.70560 0.58354
D 9.12737 8.35940
R’ 0.98040 0.98016
e 0.00615 0.00440
RMSE 0.05135 0.04342
v _
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