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Study on the preparation and physicochemical characteristics
of taro starch acetate
WANG Xiao-dan,LU Guo-quan, CHANG Yin-zi~

(College of Food and Agriculture ,Zhejiang Forestry University,Lin’ an 311300, China)

Abstract: Taro starch was esterify with acetate, using acetic anhydride as the reagent. The influences of reaction
temperature, pH, the amount of acetic anhydride and reaction time on the acetyl content of the product were
studied and the preparation conditions were optimized.SEM and XRD were applied to determine the properties of
taro starch acetate,and comparitions were made with taro starch.Reaction temperature,pH,and reaction time had
the most significant effect on the acetyl content ( p <0.01),the amount of acetic anhydride (0.16 ~0.37mL) had
significant effect on the acetyl content (p < 0.05), and the amount of acetic anhydride (0.37 ~0.51mL) had no
significant effect on the acetyl content( p >0.05).In an orthogonal experiment, the optimum technological conditions
were determined ; reaction temperature 25°C, pH8.0, the amount of acetic anhydride 10% and reaction time 2h.
Under the condition, the acetyl content of the resulting product was 3.56% .Physical and chemical properties test
showed that the transparency increased by 41.28% , the solubility increased by 12.36% and the expansion
increased by 2.94% .XRD spectra indicated that the diffraction diagram of taro starch was concordant with taro
starch, and type crystal starch was formed A type.SEM showed taro starch granules were intact, no cracks, the
surface was smooth,the morphology of polyhedral,there were many small particles around large granular starch.
Taro starch acetate granules were alike with taro starch but porous.
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JJ-2(2003-61) ZH 2L i 5] 3K ML AL 104 B H T
K- M- FCR 2R A R A 7] s HH-4 AU
TE@AK R EIE RS R DGG-9053AD #l
L RVE R S X T A R E SR AR A R A
Al LXJ-1IB IR KA B2 A B 0L DR SR
AR VIS=7220 B4R b mt 5B FHAY
A FRTTAT AN ] 51300 BUKS 25 1 1 RO 35 [ XA
SR BRS W R BOSCR IR AL # ) ; pHB -4 %4048 1R
Bt R RERHEEA BRAE S E T R, SS
—-550, H A i 8t X = AT 51, XRD-6000 78 L Kz
S H AR
1.2 ZWHE
1.2.1  EEERERZEIy e MEdE il T IS
R HEAT R A5 BRE 4g FETETERS LA 6mL K, i
FEFHEC AL 40% HTER FLUE , B T 50mL (LR, &
T 20~45°C 12 JE 1K s A 3% 1
NaOH W #h E M FL A0 pH ££ 7.5~10.0, [RIH}4)
I 0.16 ~ 0.5 1mL il i IT, ¥4 o0 s 12 15 1) 1] B
3% NaOH W IR ZAEH] pH TEAHRBEE LN . 2
I 1.0~3.5h 5 A 0.5mol/L HCI ¥ 5 i 1R -5 4 Fn
% pH6.0~7.0 455 1B . a0, FHZEWEOKBE 3 Wk, i
A A5CTHRFa TR . BBWEEE 100 B 248,

TE B DR 38 Y SR Ay b, 356 48 ) T R R & Tk ik T &t
BRSO A I R U TIE RS S8 . SR Lig (37) 1E
ZEF% AU LR SN pH | 5 B S TR] TR P P
B DY R 28 =K IE 3E S8, X 4s SR AT S0 BT, 1E RS
FHGFRILER 1,

1.22  ZWEESE RSB E  FRER 0.5 #4119
TS 792 i b AP 3 A 3 93 43 S BT 250mL g AR
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H L A 50mL ZE AR K I 8 5 AR L T bR A B, 4K
YOI 2 i M Bk 48 7 57, FH 0.1mol/L %) NaOH #75 #i
W R W R BRRCE I 4Lt HBR WS R I
25.0 mL 0.5mol/L [ NaOH % , % 71955+, 30min J5
JH 0.5mol/L ) HCL %5 W % 1 2503 £1. (31 %, S 56
7= o T RO B 2 WL T %K
(V,=V,) x107° x N x43 x 100
W X

w(%) = 100
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Table 1  The factor and level of orthogonal design
K
A= 1 2 3

A SRR BE(C) 20 25 30

B [ Jii pH 75 8.0 8.5

C BRI FH 1 (mL) 0.30 0.37 0.44

D SR s (h) 0.5 1.5 2.5
ZH E 1
25 F 1
=3 G 1

1.2.3  FALIEFRI E
1.2.3.1 BEW)EIE  AERFREBCT R E 3 a0 ok
VEM RS TH JE MY 45 0.5g, 43 A 35mL ZE 18K,
P ) R TE A L, Wl K VA HR A 30min FHEOR W, SR
JEEHMEER ., KBRS E E 50mL 25 /IR I
REREZIE . DIFEBK 2 E, % 620nm P47
FE S IREESRIYIB R % P
1.2.3.2 @R MEME  FRELO0.5g st vER (T
Ho) AN 0.5g JR=EFTEMY, 43 BN A 35mL 281/ K,
1 95°C K ¥ A 30min, #£ 3000r/min & .0
15min , W1 PCHER 53 B I UE B, 0 1 R 40 B T4,
BNAS K IEsEmy i, #2302 MR 3 10 H v A T
FEZIK =,

R (% ) = R VER T E/VERFES T8 x
100 (2)

MR (% ) = RERKTER T 5/ [ JERFE M T & x
(100- ) ] x 100 (3)
1.2.3.3  HREEIIE G TS 0 R TE 8 f 5L
ST A A MR T A R A 4 S P S R S R HE R
AREE b I E TR T IR R R R AR — R
10~20nm JEL [ 40 4 IR, G ik S Bl , 1 H 4 A 355240,
W B ERIK 25 22 A7 B9 URE , 7R AR IR IR A5 B0 FH R 4y
BEAMTHE & B T S A TEM2010 #E47 Fi 5 W2 13
WA
1.2.3.4 X-GFERATHIINE  FF SR FREURE & 2g,
JHIG/K 2B e W& J5 76 50°C 14 5h, BF 88 f5 FH A 3h
X—GHERAT S A A BT o IR S5« M R 2%, R AiF S 4%
C. K, ,HJE 40kV L7 30mA = FyE [ 5°~70°, 334
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SBT3 LRSI o SR ULIE 1

3.00 -

2.00

1.00

LWEFE R (%)

0.00 T T T T T T
20 25 30 35 40 45
IR E(C)
T Sl B X ek P T B £ T o ek ) 52 )
Fig.1 Effeet of the reaction temperature on the acetyl content
M 1 Al LUE Y, 24 5 i BE N 20°C B T ==

25°C, WAL R B R BT HE (p <0.01) o S
M B 25°C WAL BT - BOR [ (p <0.01) , S
REMB 40C )5, B ER =458 X BT (p >
0.05) o X o2 b T 7ESE M 1Y IR A i A2 v, 3 1 1R T
A S B ) B 3 A B 0 S T2 T R S 22 T 1) 7 it e
PRA o B TR RE B T, TE R TR A B N AR GE
Ay T PR T S PR I F14) 7K figf S 07 T A2 AR 2> hnpRe, (H e did
R T R I R A % T 1 T 1 K S S ) R AT
PTTALE 2, P L o o K507 BT AR . b 471, v iR A )
TUER 53R S A R I BE B G A s Starch
—O-Na" BYIE . PRI, SRS A 20°C T} 28 25°C
P A3 B R A 2 07 8 4 DR 3 A0 T R P A TR I ) 7K
fif S VLR, LA R BT i 35°C A
TR T Ay TS T2 T RTY IS TR T 1) K it 52 7, DA T A 2 T
FEE N, USSR, ROV IR BE R 25°C
2.1.2 S pH OXF 2RV GE By £ kAL 5T A ) K 5
Wi SR FH SO 25 °C SRR I HE 0.37 mL 2 RIS
[a] 2.5h,%%% pH 2}y 7.5 .8.0.8.5.9.0.9.5 .10.0 X} £ Mt
Rz NIE 2 F i, pH AE 7.5~8.0, 4
P ot ik 53 %K BTt (p <0.01) s pH 7E 8.0~10.0, Bifi %5
pH AYHE R, LB BT & 5380 L R B (p <0.01) , 7 pH
>9.5 B R BE e, X RT e 2 IR Dl TE M R Ak ik
PRAEBIE S50 A REEA T, UM VE R X pH Y28 £k 2%
HCAHUR S, pH a2 5 B T 2 2B K A 5 A
Sz pH A, MeVEGE RS 23 KA IR K At o PRI o A T R
P AP BE R Y pH BEHE7E 8.0,

2.1.3  BEERITH A 0T VR TE by £ kL ot & o B 52
AR Y SN I R RS pHL, I 45 ) LA Sz
PLARAFASAE W 58 I R I & 7E 0.16,0.23 ,0.30
0.37..0.44 .0.51mL 3t M 4k S 137 /9 52 Wi, &5 5% 4an &) 3
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Fig.2 Effeet of the pH on the acetyl content
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Fig.3 Effeet of the aeetieanhydridedosa on the acetyl content

&l 3 SS9 I PH R 0 38, £ TS o
B2 BT (p <0.05)  fxa#a TP 2 (p >0.05)
X PRl Sy it A T T T R A 1, I R I P D
sL> Starch—O—Na " 22 [A] (4 filf 488 AE 2385 01, 52 87 08 A8 2K
WAL Bl 2 B, DCTT 5 | AR s A s o HROAG 36 2 1R
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2.1.4 BV Ta) XS eA P T e £ T R I A 3 R Y 2
mERDFAS RN 4 I R A R SN pH S R N IR,
WFFE B2 N BsFa] 43 59 4E 1.0 .1.5 .2.0..2.5 .3.0 .3.5h X} &
ME L B oy B p sz, S5 2R LRl 4. Bl 4 /i Bl
A6 SN TR 1 SE G, £ e 5T B S s BT E T R
(p <0.01) o3 2 PRI Ay TE Ry UL 149 5 it 2 ik A 1 A6 52
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K8 B2 WL 8] B8 SE AT HE T AEL 2 2 S s B - 1
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BCHR DA I 2 P R I A3 R 2 AR L T LA TR Ak
JCE B ] 458 i A8 1.5h B0 HL .
22 EXZH
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Table 2 The results of extreme difference analysis
LS A B C D Z35 z25 &l LTI B (%)

1 1 1 1 1 1 1 1 0.38
2 1 2 2 2 2 2 2 1.83
3 1 3 3 3 3 3 3 1.78
4 2 1 1 2 2 3 3 0.97
5 2 2 2 3 3 1 1 1.48
6 2 3 3 1 1 2 2 1.74
7 3 1 2 1 3 2 3 0.11
8 3 2 3 2 1 3 1 2.04
9 3 3 1 3 2 1 2 0.21
10 1 1 3 3 2 2 1 1.58
11 1 2 1 1 3 3 2 0.65
12 1 3 2 2 1 1 3 0.54
13 2 1 2 3 1 3 2 0.52
14 2 2 3 1 2 1 3 1.94
15 2 3 1 2 3 2 1 0.71
16 3 1 3 2 3 1 2 1.81
17 3 2 1 3 1 2 3 0.92
18 3 3 2 1 2 3 1 0.55
K, 1.128 0.896 0.641 0.894 1.024 1.062 1.126

K, 1.226 1.476 0.837 1.316 1.181 1.149 1.127

K, 0.942 0.923 1.818 1.085 1.090 1.084 1.043

R 0.284 0.580 1.177 0.422 0.157 0.252 0.084

ERVEES C>B>D>A

A s A,B,GD,

560 - BE RIS R A .35 28 57 (p < 0.05) , —F 70l 42
ol EET 12.36% 2.94% . IR i i W A 57, 5
o) AT LA W) 5T 4 6 151 2 9G93 B HE I )
2 T 52 AT S5 S50 K T 3 IO 90 785
-y 2 B A, (B 1 5K P 2 1 9 A 19 7
2 o] 15 BT T B 5 T2 040 £ W98 Tt 57
S SRS 398 5 K5 1 VR

o 512 I V1 55 o B (85— 46 597K K

10 15 20 25 30 35
J2 I 1) (h)

B4 SO I Ta) X & I3 2 B 4 S R

Fig.4 Effeet of the reaction time on the acetyl content
PEKFH 5 A, B,CD, , RIS il B 25°C \pH8.0 (i
PR 0.44mL Sz IS [A] 1.5h, f1 3R 3 AYIE A2 55
9707 225 al L, B I E (S pH) A1 C R ER (B R
IT ) X eSO T Ky £ T G o A B s el ik B T
e .25 7KK, AH HE 2 T 507 i JBE RTINS 8] B 5 i
%N
23 REIZSHYHWE

TERAE T2 4 F EE =I5 2 1 3
Fh VR TE Ry LIRS o H 5 8K 3.56% o
24 BHMER
241 BEERWE Tk VE Ry FELUE By a2 B BE | T A JRE R
AT R 4 B/ W, SR 0ER L, SrETE R BY
BCRAW R FHZE S (p <0.01) , BEAL 5 B9 TE 8 17 i

TR AT AR /N 3 1, O P G 5 L R K BE T 1Y
R, AR I R A e
3 EERTT RN
Table 3 The ANOVA of orthogonal design
ARERPE 0SS df MS F F,
A RVIRE 0251 0.125 1.634
B R pH  1.290 0.645 8.401 ==

N=REN \S RN (S IR \S N S )

C BEFRIT & 4.762 2381 31.008 ##  Fyys9) 426
D S REE 0.540 0270  3.517 Fooi20) - 802
R 0.691 0.077

MRS 7534 17
T o FORHR (p <0.01) .
242 JERPRIEZR & oA iE S T R
B JEM2010 745 A4 I35 by 5 Ao s 0RE 1) BE
SR ULIENS (K 6, A TY Bk POk B S8, PO BLE,
RIABOCHT TR L Z2 WA, IR 3E 4 JA 16 fE 6 3
Z/INRORL o S T EROPE T R UKL SE R, BOG I L 2L,
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Table 4  The transparence , expansibility % 600 | | — BRAGTE R
and solubility of starch from taro | 400 - ‘ i
B BER(%)  RE(%)  WKE(%) ol 2
FipEky  22.89+1.02 1942+133  16.67 £0.99 .
POPESERY 32.34 £0.96 %% 21.95+1.25%  17.16 £0.92 =* 5 9 13 17 21 25 29 33 37 41 45 49

TE o+ RN 5 RFER LR (p <0.01) 5 + FoR 55
TERY LA 22 S B B (p <0.05) o

(NI LR iR A
Fig.5 SEM of taro starch
TE AR 500 4%

6 R otk T b h B ]
Fig6 SEM of taro starch acetate
T AR 500 %3 B2 HCKR 1000 475 C 2K 5000 Ao
243 FEITERYBURLAOAE SR AEH B R AT BRI
FE TEWIEE b BOSE Sh A5, 45 30 TR UKL AT S A, R
YL R UL E 7
T 7 R E12E Y GE R LE 20 Sl 15.26° 17.14° .
18.18°,19.92° [ 23.30°,25.46°  31.34° F1 it P4 3 By 1&
20 & 15.26°,17.58°,18.36° ,19.86° ,23.43° 25.74°
30.56° 453 51| A7 i W WAL, o 15 B =5 0 T8 A0 R e i
OSSR Dy A TR U I I TR 9 U A AT R T
I EE AR X
3 HFit5itit
M IEAZ 9296 45

132 55 mosm)

S AT RT R T T O A X TR AR

20 (%)
BT AT Sk 5 R e ) X S fin i 1
Fig.7 X-Ray diffraction patterns
for native and modified starches
PP GE By £ 5 A 5T B 5 B S i B O, L2 pHL,
FEMREE /)N 1) S S L s [v) RS2 N7 IR

ARIIGAT N W B Al T2 S8 & R I TR
B 25°C (pH8.0 \BEBR T HH & 0.44mL Sz W7 I [A] 1.5h,
TEMCAAE T ) #8545 20 50 2= 7% DO GE By £ 19 % 5T 55 55
% 3.56%

P T A2 el 2H ) A A5 31 11 e U 28 0 Bk 3R
FRIAE , 7G4 5 41.28 % 5 A BEHS K 12.36% ; i
K HPE R 2.94% 5 DRCHETE M 19 X— ST 5 & R4 5%
TERY BURFIE TR 2 — 350, AR B A AU 35 5 GE M UKL A
SERE, A BLGE R BOCH B3R 2 2 miiA, FURL
TEAY S LB 25 18 22 /INBURL ., =5 5% 2P U R UKL 5
B BoH AL, 2 mik,

XoF T MR TE R A B S OISR S 2 ORE b
AR ERE X BNE, AT RABCE R R OG
PERE A3 ORE, R R A5 7 i B 3 I, B 5 B B
VA RE B i3 R X TSI B S T R L S v
REL AT H RS S PRI I s PR TR 2 1) 8 == 7 PR TE By
X TS B LEE R UL S e METE Ry i 2R 7 By —
IERIETE L,

&% 3k
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e b, AR A A B E A LR B H
FEME AP R A LM = 1:1.48:29.36:5.02, 4R
Pa 25 Wy a4 e 5 HLEE IR i 2 LU AS- 1 04 BRI Sl 454
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Fig6 GC diagram of CVP-1I,

3 #Hitie

ZER A R BI/K 38, & 8 i85 1 .DEAE-52
BT As AL B2 AT A R BESE IR Sephadex G—-100 #1 )2
BT 53 25 A A5 B M AR A B i Z 0% CVP— 1T, , = REE
BB 175 1035 ( GPC) A4 R HEEE L Sephadex G—100 %
E CVP— 11, iy —Z 8k, HE WA T3 M, N
11252u 5 HRAR A BB 40 Sy £ 220K, A — il A6 4 2
W7 22 B, IE B AN TE Y, 2R W — A I Tk 0 A5 SO
Erim ok 86.76% , 75 s W G-250 vk KR A
AT CVP-II, ANF T, SR — MRk s HObE
BETR &t 12.93% 5 2L ANGIE 43P i s 2 CVP-11, &
B Z W RPN R S0, L kg bk R 500 244 2 5 B 2]
M CVP— 11, 25 wank  H B 2 0
FUHE DU Fh Rt 2H 0, B EE OR LU Sy T ER b S
B i R FLBE =1:1.63:29.36:5.02, CVP-1I, &
T A LR A, BT S 79.65% .
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