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Chemical Composition and Physico-Chemical
Properties of Chinese Water Chestnut
(Eleocharisdulcis Trin.) Flour
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Abstract

Chinese water chestnut (Eleocharis dulcis Trin.) is one of the most popular ingredients
of various Asian cuisines. It is traditionally used as peeled corms. However, the flour
prepared from the corms also finds its applications in some Chinese dishes. The objective
of this study was to investigate the chemical compositions and some physicochemical
properties of Chinese water chestnut flour. The flour samples of different particle sizes
(60-, 80- and 100-mesh) were investigated for their microscopic structure, pH, color
(CIE L* a* and b*), swelling power and water solubility. The thermodynamic properties of
the flour samples were monitored using a Differential Scanning Calorimeter. The flour pasting
behavior was investigated using a Rapid Visco Analyzer (RVA) and, finally, the production
yield of the flour was calculated. It was found that Chinese water chestnut flour samples
were high in amylose, especially the 100-mesh sample (32.75% amylose). The Scanning
Electron Microscopy (SEM) showed that the flour sample with larger particle size was
more likely to attach and form clusters when compared to that of smaller particle size.
The pH values of Chinese water chestnut flour samples were in the range of 5.62-5.66.
Chinese water chestnut flour was light yellow while the flour with larger particle size had
lower L* value than that with smaller particle size. Swelling power and water solubility of the
flour samples increased with increasing temperature. Moreover, the flour sample with higher
starch content required more energy for gelatinization than that with lower starch content.
The 60-mesh flour produced a gel with higher stability upon cooling than the 80- and 100-
mesh samples, respectively. The production yield of Chinese water chestnut flour was

65.41% on a dry weight basis.
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cona lopdwluth com 2 ad Usnwden
wazuen ufilddesniseenlsivee  duiFud
ﬂamﬂﬁanuﬁaﬁ"utﬂu%umoﬁ “uUsza 2-3
fadwns Taldiedes lad udnhlsuukslug
pUANIDULLUUNNA (Tray dryer) ﬁqmwgﬁ 65-70
avAzaldy  aunszieldaady 6-7% ua
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2. 193RI NTANISLATINIEN WYL
Wa15INUHAIFUIUIA 60 80 LLAZ 100 LyY
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Wa1sNWHIFU 2UR 60 80 WAz 100 LG
Tae@nesanunnudy Usinalusiiu Ysanu
Tosu USanaw “uly (Crude fiber) USanauLdn
Y5unauleemns (Dietary fiber) Usunauna wWas
Usmnouwdn Usinaueaifos Usinanihina uay
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Ysanuaslulawmsanenun  (ldsanloeaims)
1ae A8 AOAC (2000) Ysuneuuils (starch) laeds
Polarimetric method A4 88N, 52-2516 ( “1NNU
NIAIFIURAAA TR MNTIN, 2516) WAL
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AR NI, 2529)
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A5 1 89ALUIENEUNNLARIDILTNWAMIFIINUIIFUDUIAGNG  LASHILAITY a*

a9ALsENaY uilenans®
MILAI** 60 LNY 80 L% 100 L%
AN (%) 5.78°+ 0.15 6.04° + 0.00 514°+ 0.10
Tusfu (%) 10.41° + 0.01 9.73°+ 0.05 857+ 0.04
Tosu (%) 1.46° + 0.01 1.62° + 0.08 1.43° + 0.05
L “ule (Crude Fiber) (%) 455 + 0.04 3.66° + 0.17 2.80° + 0.03
L (%) 9.02% + 0.01 8.92° + 0.03 7.73° + 0.01
aslulanse (%) 7454° + 0.11 76.05° + 0.01 79.47% + 0.01
1ma (Total sugar) (%) 10.98° + 0.36 10.32° + 0.03 4.11° + 0.30
Toons (Total dietary fiber) (%) 993" + 0.14 9.55° + 0.02 8.35° + 0.08
wa wWa¥ (mg/100g) 0.45* + 0.01 0.40* + 0.03 0.30° + 0.02
AN (mg/100g) 5.34° + 0.01 6.85"+ 0.04 838" + 0.05
wARLEEN (mg/100g) 36.24° + 1.63 35.60° + 0.38 27.60° + 0.77
U a5y (%) 65.91¢ + 0.00 70.41°+ 013 73.12° + 0.03
pxdlla (%) 27.45% + 059 30.54° + 0.11 32.75° + 0.06
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pENNY AN DF (p>0.05) WFN
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uilowanidaunm 60 L ol AN
(p<0.05)
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A15197 2 Arrnadunsaae (pH) 2v udinarsanuiidusuig 60 80 waz 100 Lus*

siinpaguils aanudiunsanig®
uilowas sun 60 Lt 566" + 0.02
uihananas 2um 80 1w 5.62°+ 0.00
uilewanad aune 100 o 5.62° + 0.01

i aslumsedudiade + andesuusnasgu Aldannsmeans 3 o

®

95% finl5puifisuniy DMRT
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Ignanisnaasedansnit 3 lauiafiansunen
AN 19 (L) wudn uiwansouna 100 1w
flenan d9 it @ a9 Ao uilerlann
UM 80 WAY 60 LNY MINEINL B9 BAADY
Auwan133eseivsann ey Tumsned 1
ilvmansnaassluunwrlindetu asan
mspiianuus "7 39 deu $8 ende

USuraunanfiay SWaldA L* 81ndudoe

o

snwsnesengeidniiiniuandsiuluwoidsideafunandrsiusgrefive dun1e dafsziuanubadiu

uaNINT Fonuin fn " nany (0% Tuuilowanns
PUIA 60 LAY 80 LNU ﬁm”a‘ﬁ' K uazliuan
Aneuageiile dne §R (p>0.05) Tuamue
futlanannsouin 100 wy FAend 0 Fau Ay
Tidiudn 29 lH " wassdeensasidu 29man
walsfiusedazduagivouniaiflauialnaid
Tailg sy v luilewanisoua 100 wey fen

b* sndudenanaifiauineunialnaini
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A5 3 A1 Pavuiliwa1FanuEIIUBUIA 60 80 LAy 100 Luw?

Hiinpaauile A"~ CIE®
L* a* b*
uilowas sun 60 Lt 92.78° + 0.04 -1.25% + 0.02 12.79° + 0.08
uilowa1s sum 80 LT 93.37° + 0.06 -1.04° + 0.04 12.40° + 0.10
uilewans aune 100 Lo 94.66" + 0.08 - 0.75° + 0.03 8.19° + 0.16

A it avlumsifiudieds + anfoswuinasg Alénnmeass 3 51

° dhwsmnsenguinRniianiuanseiuluwafafaiunansiustneive @y dnseiuanadeiiuies %

Wiawsauifisuniy DMRT

INNITANBIMAINITIWAIAIUALNT
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Fuu 80 85 90 uaz 95 svATaly  ldka
miwmammugﬂ'ﬁ 2 Uay 3 Wy Lﬁaqmwgﬁ

JTUMAINIWaIRMLA MIazaBTaaLinas

oY v @ :
a2 o A G

AWNNTY AU Lﬁaui’]oayﬂuﬁ%ﬁu

2D e

v3enungddelal suniflia aszazwoesald

q Y
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28199110 uALlagungd mﬁuﬁuﬁﬂﬂmwu
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A A a @ [ 4 a o o U 1
Famiud 5z in asuAanTwassa vinlvian
ANAINITNDIFINA L uas WAL U89
uilvazataaanu1devinlsiainisazatueaauile
LWNTUAIE (Leach, McCowenand, and Schoch,

1959)
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-
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NNIWDIAD (%)

—o— uilanla1ns 1M 60 mesh
uilnans aum 80 mesh
winans au1m 100 mesh
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ounl (p9ABaLEy )
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a

U 2 Answesizpsuilewaniianudiiiusuin 60 80 uaz 100 Ly Ngumgdl 80 Gy 95 BvATALTY
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—e— uilowa1?3 2u1m 60 mesh
wilewanas au1m 80 mesh
uina1as au1@ 100 mesh

mManzany (%)

80 85 90 95
vl (asAnpaLEy )

a

sU# 3 Ansazanszasuilvanniannuiidusunn 60 80 uaz 100 Wy igauwgd 80 v 95 pvALTALDY

Y

WazBINIANE QN kas iU ETy wihwan5aua 80 way 100 s laiuansleiu

nsiiaeaflusiursuiinarisuas anss ptnafitly "6ty (p>0.05) Iaedlan_sniulenanns

U

1o

anuiidu lawldia3eg Differential Scanning UIN 60 LY (p<0.05) WANAIEINIT A5
Calorimeter (A13197 5) Wui qmwgﬁﬁﬁuﬁ NUAIFU (16.14 J/g) (Panid Ruijirapisit, 2005)
mswasuulas (T,) gungfisesmsuwasuuas Wasanmsiadmndsusieiaias DSC Wuwa
J3.9 (T) uzgunpdl avhefiaeandludi wnasavsznavly i asy Tesuils
(To) 229uilenardizuin 60 e Hpumnnd goﬁ' N W398 “n uzey ansaninndn fasdesld

Turnueiwgasun 14 lun19iiaeaA lustiuseg wawulumMsiaanInninge

M50 5 WANNIIATIER AN Thermodynamic  saduilwanIFanuEiTuIuIn 60 80 Ay

100 L% @835 Differential Scanning Calorimetry (DSC)*

sl Onset Peak Conclusion Enthalpy®
Temperature® Temperature® Temperature® (J/9)
T, (°C) T, (°C) T. (°C)
wilewans aunn 60 L 82.91% + 0.54 87.00* + 0.57 91.79" + 0.47 11.94° + 0.11
uilowans aunn 80 1w 82.10° + 0.37 86.10° + 0.42 90.84° + 0.60 1217% + 0.03
uilowanas aune 100 o 82.02°+ 0.11 85.97°+ 0.12 90.70° + 0.14 12.36° + 0.05

* gniu aslumsifudiads + Audesswusnnsgiu ildnnsmeass 3 91
° fhwsnmnsanguiniEnfuandreiulunadafeafuuanaeiued ity 1@y fnsziuanudeiiu95%

WaSsuisuaiy DMRT
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LUaIANALA (Pasting Temperature) 83
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&
+]
)
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9 amasAanila (Peak time) snndl o low
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— et
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.E. i i —— Flour 80 mesh
@ i Flowur 100 mesh I~
c e
St 2 i
W b
e 1 !
" o / §
el !k F
-l é —
S R L
; kTilrne -ll'l AinnSs : :
gﬂﬁ 4  mawasundasananiarasiuileieisnanuilenanisanuiidusuia 60 80 war 100 1Ny 1u

serinemavih i¥eu audstunaunsilvifuas fiswa3ad Rapid Visco Analyzer (RVA)

watlafuINUSITUHARAAT L (yield)
PaauinanIsanuidu wudn wandnzesuils
Waslaesam whitu 65.41% (lasdminui)
100
(47.08%) NNl .0 7998931 fip uilavlaniauna

Faidu quvssuilenanrisauin LY

80 LNY (12.24%) WAL 60 LNY (6.97%) ANNAIGL

?ﬂwamsmam

uilanansanuridu fusunaulysfudeu
9 slasudlerlansifsunalnaifiviannlysi
yon'hLLi'JGWan%v"iﬁmmmﬁn LasWuInile
WaFun 100 s fuSanaesdila agluinud

‘171.”\‘1 (32.75 + 0.06%) dnwauzzasuivwasi
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Thuazmanssizasudlonaifazanniu e
punpiuiniu  Tasuilawansiifiosdsznay
gpautlonninasldwdeulunsiiamaiilu-
iU wazuilnannsaun 60 wey aclv

AANanila i A
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