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Detection of cassava and sweet potato starch
in adulterated lotus root starch by differential scanning calorimetry

WANG Shao-gqing' ,GAO Xia’, LAN Qiao—feng’ ,LIN Li' ,WANG Lin-lin' ,YANG Yan-1li',
SUN Hai-bo' , YANG Jia—jia' ,REN Hai-yi' ,CAO Hong', CAO Bao-sen'

(1.China National Food Quality and Safety Supervision and Inspection Center,Beijing 100094 , China;
2.Beijing Center for Physical and Chemical Analysis,Beijing 100089, China)

Abstract: To detect other starch adulterated in lotus root starch product, gelatinization process of lotus root starch
and other 7 kinds of common edible starch were analyzed through differential scanning calorimetry ( DSC) .
According to the difference of gelatinization endothermal peak among lotus roots, cassava and sweet potato
starch,a DSC method was developed to detect the added cassava and sweet potato starch in false lotus root
starch product qualitatively and quantitatively based on the presence and the height of gelatinization endothermal
peak of cassava or sweet potato starch. Additionally, this method was also valid in the detection of other starch
adulterated in lotus root starch product, such as potato and corn starch etc., of which the endothermal peaks of
gelatinization were different from that of lotus root starch.This method is a supplement for the SEM method, which
had been developed to differentiate various edible starches in our previous research.
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Fig.1 Scanning electronic microscope picture
of 3 kinds of starch
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Fig.2 Calorimetry result for 8 kinds of edible starch
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Table 1

gelatinization process for 8 kinds of edible starch

Parameters of endotherm peak of

T, T, T,

e
TERFIZE (°C) (C) () I(g)
FHTERS 63.11 68.39 73.64 13.59
H e 57.65 76.54 80.68 13.66
SEVER 59.98 66.88 75.17 13.28
TSR 64.47 67.83 76.39 18.02
KE GRS 60.32 63.62 68.67 13.86
IINZEVE N 59.37 62.97 67.35 11.41
FEARTER 60.55 68.44 74.27 12.49

ik 56.12 59.43 63.12 12.59
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Fig.3 Calorimetry scanning curves of gelatinization process
and equation of linear regression for artificial samples of
lotus root starch adulterated with various amount of cassava starch
TE a: B FL BB AR B RER & B (m% ) .

HETT R AHILF] 0.9807 , MPE L IR, AT AT
TR S TP B TER B
3 ik

25 LTIk, AW TE I8 22 75 39 4l 4 AT 2 Fh
TR UERY PR A i A g I A LR R AT I E S, K
BAE Ry 55 A E Ry AN H S P 7o) A R 2 g
a5 PRI 22 AR SRR SR b5, XA AR & i R
SEPERY ECH S BE R B A b i DSC vk R T 4
SNSEYS . G5 HRUEN] DSC L REIS X B IR AR i rh 42
A BIAZEGER A H 8 JE My PEA T 28 PEAIE B2 . iX
—ITIERIIT I, B TR A AR 52 56 2 /i S I 58 59 Rl £
VEMY AT B S T I AR R, S N R R T i
P o W A PR RO S8 o

S 3k

[1]Z3RE A%, FAA, 5 . FEAFRLIK[) ] TITE
X % %4 ,2005,26(2) :55-58.

(2] Fhoiktl, 3 A SR ey st [J]. R T s
,1999,12(3) :67-71.

328 20155 51341

15¢
\ﬁm%
2T 30%
z 20%
& 10%
251 0%
a
_3 1 1 1 1 1 1
30 40 50 60 70 80 90
HECC)
151

HE(W/g)

_2-3 1 1 1 1 1 1
30 40 50 60 70 80 90
W E(C)
021 -0.0016x+0.003
R=0.9807

0.15
I
B
=z ol
&

0.05

0 1 1 1 1 1 1
0 20 40 60 80 100 120

IR e (m%)
K4 AR LLBIH B B BRI Y
R B St 2 A2 1 ] )5y 7
Fig.4 Calorimetry scanning curves of gelatinization process
for artificial samples of lotus root starch adulterated
with various amount of sweet potato starch
TE a: B LB B P A H e & B (m% ) .
(31, R FE 4P 80, & Bih e T s [J]. R
A T A2 53R ,2007,23( 1) :259-263.
[4] R 2R, FREERA,F AR A BN 6 B
e[ s K 8T 1 ,2005,31(1) :136-138.
[5] SUZUKI A, KANEYAMA M, SHIBANUMA K, et al.
Characterization of lotus starch [ J].Cereal Chemistry, 1992,69 .
309-315.
(612 Rk, sk Be &, Jhdf T, 5  E M RVA 345 240 A
B EMHL[I]. B Z ¥R ,2006,33(3) :534-538.
[T1 2%, KEE R, F 24 05— E R Rt
Tk A B4 F i P R E R [T RS,
2010(31) :332-335.
(8] X248, Tk, L%, & AW LALLM F LT R
TR AR T] A A5 ,2011,32(15) . 74-75.
(9] 228, T, EXiE, F A28 & T BaMEE RIAE
TREREH A RMHR[T]. £ &FA5F,2013,34 (1)
61-64.
[10] R, F AR e S HA R [M].% 45 BH
(F#:% 333 )



h I e ol

@ésﬂﬁl’&l

GePEPTRTR L , S0 il #5455 14 BRAN 34 PREAPT, 22—
R FHWTHERE , BSA— ACS—Mel $7¢ 555 FIrAJA T Y H
VEREPUAR AT 6 MR EAT KLY VR VR, SO
42.9% , FPEIFNERLE o 1T BSA—Mel T J5 G5 T 345
PRI ER S BEDC A DU A B 77 126 ) 4 S PR 1) — SR U AL .
PAPARHAS [R5 I S A 30 4 R v RO A I IS it A
JH = 2R U BELBT S 56 A I 2 25 2R N2 3 s

3 RGBT e Sk X H
Table 3 Comparison on immunity

of melamine conjugates antigens

IO & i s el R BRI R (% )
$*}Lﬂ£7<
BSA-ACS-Mel BSA-Mel BSA—ACS—Mel BSA-Mel
IgM 0/4 0/6 0 0
e 6/10 0/28 60 0
it 6/14 0/34 429 0

L B IR N B A R T PR R T
14 BREAPT, Hoh 6 B =R EUEBAHTHEA Rk, Mt
BEETE PRS2 34 BREPT, (H 25 RH Wr 52 56 1k B
A EA R UL TC A B T iR BRI S g
JEVESS , AR XEFRAT B %) = RGN R P, M
TR R S R U UR, TR A A T s b
Bl HTAR TR ] B 09 2= (B 45 BHAE F , BB = SR UL 45
TR RSP SF TR0 SR T, PR B e
e IO, B SO S
3 #ig

T8 3 AR DR A 7 A B TR i = 3R Uk
PUEL, S W) 5 RAGFr S R e BEDTAAS , 28 ELISA |
Western blot 55 J5 72 AT G 2 I A 43 Hr , 1k B 12 07 7%
BAT AR AR = (503 85.9% ) , R BT I5t 59 =2 17
JEUPE K i St (AR S P AP SR AE 38 42.9% ) I 5Ly
L0 AR, T DA 1 = 5 (50 1 DR Ao e A I 45 7 THT
IR BN FHUR G RS E S i 2%
(425 324 W)
54-65.
[19 ] Alexander WP, Lauren KW, Rosina MG. Hybridization of
mismatched or partially matched DNA at surfaces [ J].J AM
CHEM S0C,2002,124 :14601-14607.
[20]Nuzzo R G,Fusco F A, Allara D L.Spontuneously organized
molecular assemblies (3) : preparation and properties of solution
(k4% 328 W)
ZM 5 4k . B 4% SR X Starch in Food : Structure , Function and
Applications , edited by ELIASSON AC.& %1, %% ,2009, ¥ H %
Ik gk, bR
[11]BEH .DSC EEHAATPHRLRAII]. AGBRIRES
F,1996,15(2) :179-182.
[12](8) =B =8 ZHAFFHIM]AT: FEEZET LS
#EAE,1989.
[13]oam &, W R4, 3, F  E B Hma e T
[J]. &% T kA3 ,2006,27(2) :63-64.
[14] R %5, R RE AP0, F BB THEAT[I] R
A T A2 53R ,2007 ,27 :259-263.

Vol.36,No.13,2015

S 3k

[1]Neerman MF,Chen HT, Parrish AR, et al. Reduction of drug
toxicity using dendrimers based on melamine [ J ]. Mol Pharm,
2004,1(5) :390-393.

(2] %4k, 38 B , % 80,5 #5048 E# $ B R#E % (UPLC
-MS/MS) M AP s ZRAEHEBEL]]. TR A
Hde 22 & ,2009,19(2) ;248-250.

[3]GC-MS Screen for the presence of melamine and cyanuric
acid[ S].FDA-ORA Forensic chemistry center SOP TO15.

[4] Updated FCC developmental melamine quantitation( HPLC-V)
[S].FDA-ORA Forensic chemistry center SOP TO15.

[S]RRTF , RAM, R, F = REIAILARE D R0 M
F e E 5 HAR[T] A B AR, 2009 (4) :341-349.
[6]3LE, 1%, kK, 5§ L AKRAKH SR KGRk R
E R R )]. ok F 4 E,2011,27(2) :170-173.

[7VE 3%, B A ok T 5 SRR ARA 2R B F %
W[ J]. & %A 5 ,2013,34(20) :139-143.
[814edktte, Fd, % ,% AMf sk F ZRAMN F1
ARG A ke Bt R [J] A4 T 9k, 2009,30 (11) :
34-36.

[9] Lei HT, Shen YD, Song LJ, et al. Hapten synthesis and
antibody production for the development of a melamine
immunoassay|[ J ].Analytica Chimica Acta,2010,665 ;84-90.

[I0]REX, RE, EAN BHBTALRRGE R EE
BRIERESA[T]. 5 = F B K5 F4%,2009,31(21):
2128-2130.

[11]Fraknh, ZoeeA, AT . T @k Aaar st R[] b4
AN F 5 IR A & ,1998,18(1) :78-82.

[12] 0k, B ks AR E SRR A[M]. KX 4 A
FHAR AL, 1998.7-8.

[13]4F 28, B RE, % Ao f LB H &S
Kx[]].PE I AL E,2008,18(2) :201-203.

1111111111111 1111111111111 1111111111

adsorbed monolayers of organic disulfides on gold surfaces[J].J
Am Chem Soc,1987,109(8) :2358-2361.

[21 ] Peng Zuo, XiuJun Li, Delfina C, et al. A PDMS/paper/glass
hybrid microfluidic biochip integrated with aptamer—functionalized
graphene oxide nano — biosensors for one — step multiplexed
pathogen detection[ J].Lab Chip,2013,13:3921-3928.

1101111111111 1111111111111 1111111111 1- @

(ISR &R, ¥R IE R, F AT B MR 09 55 A
B RS E [J] RS AT Ak ,2005,31(1) :136-138.
[16]&& %, %2 &, kanHFiRpHERGHR[I] 2T
W AF3,2008,29(8) :153-155.

(17] sk, 86K, 2 A, HHrnh s AhLm i
% Z[J] AR A2 34R,2009,25(4) :286-292.

[18 ] COLLADO LS, MABESA RG, CORKE H.Genetic variation
in the physical properties of sweet potato starch[ J].Journal of
Agricultural and Food Chemistry,1999,47:4195-4201.

[19] DEFLOOR 1, DEHING I, DELCOUR JA. Physicochemical
properties of cassava starch[ J].Starch/Stirke 1999 ,50:58-64.

20155 134 333





