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A study on pregelatinized cross-linked starch phosphates for
identification using Brabender-viscography (the second report)

Takaaki OBUCHI*, Akihiro NAGALI *, Takashi AKEDA*, Hideki IKEDA*, and Naoyuki TESHIGAWARA*

*Yokohama Customs Laboratory 2-1-10, Shin-urashima-cho, Kanagawa-ku, Yokohama, Kanagawa

In Japan, it is necessary to identify starches which are untreated starches (Chapter 11), starch derivatives and other modified

starches (Subheading 3505.10) for tariff classification. Some pregelatinized cross-linked starch phosphates were difficult to

confirm sedimentation property by Japan Customs Analysis Method “Quantitative Analysis Methods of Starch Derivatives”

Therefore, we reconsidered identified method, and it was suggested that Brabender-Viscography was useful tools for last year’s

reports. In this study, we prepared untreated starches, from wheat, potato, tapioca and rice, and modified starches

(pregelatinized starches, cross-linked starch phosphates and pregelatinized cross-linked starch phosphates) thereof, and

confirmed identification in Brabender-Viscography. In Brabender-Viscography, it was found the differences in characteristics of

viscograms of all cases. It showed again that Brabender-Viscography are useful tools for confirming the modified starches.

1. #&

il

TABITRHZTOMOTHEIILS AL TS, TAHOME
BIIFEROABTREECITRIC IV B L3 <, IMTEMICLY
PHELE LT VW E0D, ZOREEZFIFL, TAKOHEE
EO—IEWE, KB L LONMT TARE LTHVLR
TV, ZoRTHLT7 A7 7 —{b Bk TAMRITHILER
WZEE L L7200 T, AT &b TEW. FTIIA®RIZG T
THRLETAREND T, BETAHET VT 7 —{L L TEE
AENAHEHL 0.

TABOBEBER EOFTBRE IO TIE, ROHETARITE
11.08 TH (Bl 21X, 1TV L X TAKOBEE, HERE 119 M/kg),
7 V77—t BL#) TAIEES 3505.10 5-200 (FHERLER 21.3%
iE 25.50 F/kg D D HWTNEVBLER), D ABRSKE TAS%
DO TAMFEERKNT VT 7 —(b 0 AERZERG C A% O
(77 7—{b) TAFERITE 3505.10 5-100 (FHEBE
6.8%) IS, i, BRI ELR ORISR 51T
LD BT, SMEIC L DHIATRAIRE TH D Z LD, BB
BERET S ECOMMIC LV EMOREAfERT 2 Z LN EEL
B, R, BIERBENSKEFICRENI LD, BEOTE LT
EHEESNDBANE L, Tl OEHEASTALE L SATNS.

BUE, ZME CABRORIRNTIE, BiBdSHE TCTAMFEEMEDS

* MR B SERSE T221-0031 #&) IR H#ZR)IX

WrE) VTR » THRBEEDOEGRZIT > CTnd. LinLeidin, —
FEEE L T IRIE S L7k (85 b A2 L TAMEREE
L7077 —{b0 ARG CAK & LTHRESIZEY) 12D
WU, BEOMTEIC L DI OMRNRETH - 7. FilElD
e TG CAM O HBIFEEFRFT L2 25, T ED 7R
ZHERIDOTRIMIBNT S T TN X —E R3S 5 LAOENRH D
LEINDZ ENDY, LREEOMEEN TERWEETAKIZ OV
THT IR F =R 757 ¢ —IERRGIEROTIE RN
MEEZ, RWITAUE, TL77—bTAK, ©AMBERETA
MEOT VT 77—t ARG CAM DT F R A —E2arsZ
L (REE - KRR Oz nENR s LMt LT,
5)

AL T, ZEHETAKMOREE LTI fEbil b/ ET
R IV L & TAKS, # B3 TAM KR OK TAIZONT,
BREMETAMZRELL, %) THIEIOMZE TRIE ST
AMBOHBNZRIT DT IR — R T T T 4 —DHEMEICS
WCRRRE L7, BARREEY & U CTIRRR SNT/NERRDOT Y
EUBREE T B F L TABIZONWT Y, 75 F—ERas
Z 74— L BREEIT, TAMOEEOHBINFTEENE M
DONWTHEREIT 1= D THRET 5.



54 7T 7 (L) ABRIET AR E ST LOF EOHBITEORE (52 8)

2. £ B

21 HMRURE
211 H#
(1) /hETAKH
RAFRTANY (—ik, FeiizETE)
TV VEBEET T AL TAK RA)
() kTAK
FAFCAK (Sigma-Aldrich)
(3) ZEFHTAK
RO CAK (EHELE L CIHIZH D)
@ ThwL r Tk
FRAABTAMNy (—Hk, FEMiZET)
212 HE
REET B U TN (%, N EFIER)
U RAZY BT R DA (LUF, TSTMP] &BERET5.)
(Sigma-Aldrich)
EALEESS, YL T o= A Rk, FORMESRT )
AB =), =) —) Rk, BAR(LT)
SRS - EEE (FRfk, FOEMIBETEE) Z8EANLIZbo

22 FEBERUVAEEH
221 ITSARUE—ERTTST
41 . VISCOGRAPH-E (BRABENDER)
WEZ 4 —F7— RO : 8
REHRINE (RT7 A=) : /NETAK, KkTAK, ZEv4
HCAMERINGOEETAKRIZ40g, TNV L LT
AR OEMEIEN L & CAMNE 22 g 2 L7z,
K5y & : 450 mL
[EIR3 : 150 rpm
HIFEL > 1 700 cmg
BET 177 A/ :30°C TS5 oMREFE, 30°C 75 92.5°C &
C 1.5 °C/min THR. & D% 92.5°C C 90 SyffRFEL7-.
222 B
W U —T L F— (KR I AL)

2.3 EE&
231 YABRBIBETAMDOER
FREORNE T AR Z FEEHS, FilEl & FRED 51ED TY AR
B CAMmEST.
O ARG CAMZ BT D & & D STMP OUINEX, 02 &
R0S5g &Lz
232 RUETAH YABREEBTAMRUTOEVEEET
FIALTABDTILI 77—t

RO TAR (T ARG CAKS, TUEVEAYET T
MAETARR) IZ2OWT, HiE & FROFIED TR L, 222 0%
BEIZLY 5 BEBEELE b0 2HIERRE S L.

233 HEOREHE

211 ISFEHE OB L O 2.3.1 THE LI=EHZ W CiE, Bk
IHTEIITHE, BB L 2B CTHRE LA, 23212k0 7
N7 7 — BB L7z BHZ W TR, KPS 5 2 D
BITIC L DHEAE Rk o7
2.34 RO

BABEAATIE D IZHEV, AL R OB T E= T A0 b5
KR AL, ZOWRERBREICL D, 233 THELZHE
Fr232 TERLIZ#E (R4 _—2R) 2%, BiEKEFT
AL 7288, EHICHAKTHAL, A AV Y U F—IZB L AN
B L7z, 12 e, WIRSER e LA &g g s 08
OBl B0 89 i E iR LTz
235 JSRUA—ERQYTSTT4—

233 THELL7Z3E RO 232 TER LZ#HC W T, 75
RUF—ERaTT7 =280, MBI DREE L& RIE
L7z, 728, BiBESIHED IZRB O TL, RESMFIZ 925 °C T 15
SRR L LTS & 25, R 2 90 43I~ & 25 LIIIE L
7-.

TNA7 7= LW ik, EAL v FICR B AR L,
HHE=2 Ly T 450 mL OFEKEEYVIRY, 205 B 250
mL OREKEZHRAT v T IZAN, B (F~) 2720l kl 25
FANT CIET L O IS 5 2 L CHREABREIR - Lz, EE
LA BHERBICE LANT. 70 OFREKTERDY v 725K
EHENL, 2EAZERIE LN, REHRBIROREL
b 2.2.1 DHEE KOG X HIE L7z

F7m, T —BE I ERENE, T — kL T
WERELD X DI v TICEREH AR U TEBKE ANRD L3
(=) DRT N enb, HEHE 2Ly FTEY o7z 450
mL OFFEAKDH B, K350mL ZFOEMAD v AN, ©
— B L TEBWeRE 2 X~ 2R bRV D IZERA~T T
B LA LD LETOHERD v I LAN, ZORBHER 2 3
ERBIHE LANT. 72 OREKCTERD » 7 & HEHEo L,
EEREPERBIE LANI%, BREHERORE L LA 2.2.1 D%
B RO L e L.

3. b S

3.1 ERBMOREREROIER
311 ERMEORER

BARA O TIE D IHE - T LM O RERRRBR O R A Table 1 1R
7.

KTAKY, IhETAK, ZEFHTABENTIAWL & TAK
ZJEURHT L TR L7248 & OLE T AT OV TILIERE M HEZR
Shi-. K2 DEETAHRZT VT 77— LR L= 6 DIZOWT
%, BFUEEIT-> TS Z 0D, BRIKOREOBICITZERIC
B WME) L, IEFICIEREMRBRATTD Z &N TE k.



BB SR AT

57 5 55

Table 1 Result of the sedimentation test for unmodified and modified starches

Type of original starch Product Sample collection Result
Rice Unmodified starch Purchased(chemical reagent) X
Rice Pregelatinized starch Prepared (purchased(chemical reagent)) x
Rice Cross-linked starch phosphate Synthesized (amount of STMP: 0.2 g) o
Rice Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Rice Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.2 g) o
Rice Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o

Wheat Unmodified starch Purchased(chemical reagent) X
Wheat Pregelatinized starch Prepared (purchased(chemical reagent)) x (1)
Wheat Cross-linked starch phosphate Synthesized (amount of STMP: 0.2 g) o
Wheat Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Wheat Acetylated cross-linked starch adipate Imported product o
Wheat Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.2 g) o
Wheat Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o
Wheat Pregelatinized acetylated cross-linked starch adipate Prepared (Imported product) o
Tapioca Unmodified starch Storage sample in Yokohama Customs x
Tapioca Pregelatinized starch Prepared (purchased(chemical reagent)) x
Tapioca Cross-linked starch phosphate Synthesized (amount of STMP: 0.2 g) o
Tapioca Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Tapioca Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.2 g) o
Tapioca Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o
Potato Unmodified starch Purchased(chemical reagent) X
Potato Pregelatinized starch Prepared (purchased(chemical reagent)) x
Potato Cross-linked starch phosphate Synthesized (amount of STMP: 0.2 g) o
Potato Cross-linked starch phosphate Synthesized (amount of STMP: 0.5 g) o
Potato Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.2 g) o
Potato Pregelatinized cross-linked starch phosphate Prepared (amount of STMP: 0.5 g) o
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“0”, Confirmed;
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Fig. 1 Brabender-viscograms of unmodified and modified rice starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch
phosphate (amount of STMP: 0.2 g); (d): Pregelatinized cross-linked starch
phosphate (amount of STMP: 0.2 g); 40 g (dry base) of the samples were used for
the measurements of the viscograms above.

, Not confirmed; “1”, Not clearly separated into two layers; “STMP”, sodium trimetaphosphate.
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Fig.2 Brabender-viscograms of unmodified and modified rice starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch
phosphate (amount of STMP: 0.5 g); (d): Pregelatinized cross-linked starch
phosphate (amount of STMP: 0.5 g); 40 g (dry base) of the samples were used for
the measurements of the viscograms above.
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Fig.3 Brabender-viscograms of unmodified and modified wheat starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch
phosphate (amount of STMP: 0.2 g); (d): Pregelatinized cross-linked starch
phosphate (amount of STMP: 0.2 g); 40 g (dry base) of the samples were used for
the measurements of the viscograms above.
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Fig. 4 Brabender-viscograms of unmodified and modified wheat starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch
phosphate (amount of STMP: 0.5 g); (d): Pregelatinized cross-linked starch
phosphate (amount of STMP: 0.5 g); 40 g (dry base) of the samples were used for
the measurements of the viscograms above.
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Fig. 5 Brabender-viscograms of unmodified and modified tapioca starch
samples.

(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch

phosphate (amount of STMP: 0.2 g); (d): Pregelatinized cross-linked starch

phosphate (amount of STMP: 0.2 g); 40 g (dry base) of the samples were used for

the measurements of the viscograms above.
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Fig. 7 Brabender-viscograms of unmodified and modified potato starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch
phosphate (amount of STMP: 0.2 g); (d): Pregelatinized cross-linked starch
phosphate (amount of STMP: 0.2 g); 22 g (dry base) of the samples were used for
the measurements of the viscograms above.
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Fig. 6 Brabender-viscograms of unmodified and modified tapioca starch
samples.

(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch

phosphate (amount of STMP: 0.5 g); (d): Pregelatinized cross-linked starch

phosphate (amount of STMP: 0.5 g); 40 g (dry base) of the samples were used for

the measurements of the viscograms above.
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Fig. 8 Brabender-viscograms of unmodified and modified potato starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Cross-linked starch
phosphate (amount of STMP: 0.5 g); (d): Pregelatinized cross-linked starch
phosphate (amount of STMP: 0.5 g); 22 g (dry base) of the samples were used for
the measurements of the viscograms above.
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Fig. 9 Brabender-viscograms of unmodified and modified wheat starch samples.
(a): Unmodified starch; (b): Pregelatinized starch; (c): Acetylated cross-linked
starch adipate; (d): Pregelatinized acetylated cross-linked starch adipate; 40 g (dry
base) of the samples were used for the measurements of the viscograms above.
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