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Determination of the polarization of raw sugar without basic lead acetate
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In Japan Customs Analysis Method No. 101, the polarization of raw sugar is determined by ICUMSA Method GS1/2/3-1,

which requires basic lead acetate as a clarifying agent.

Since lead compounds have toxicity, it is necessary to handle the waste fluid appropriately to avoid health risks and

environmental pollution. On the other hand, ICUMSA Method GS1/2/3-2-Tentative, which uses a near-infrared wavelength

range for polarization measurement, requires no basic lead acetate. In the present study, we compared the conventional
ICUMSA GS1/2/3-1 and ICUMSA GS1/2/3-2 Method using a clarifying agent other than basic lead acetate. As a result, a
significant difference of polarization value was found between the conventional ICUMSA Method GS1/2/3-1 and ICUMSA

Method GS1/2/3-2-Tentative. However, after applied a deproteinizing agent instead of the clarifying agent “basic lead acetate”
for ICUMSA Method GS1/2/3-2, no significant difference was found between the conventional ICUMSA Method GS1/2/3-1

and the modified ICUMSA Method GS1/2/3-2.

1. #&

|

MBI, B b U ESOHEY oD RS ST R ORER T,
R e LTH U RIERBHE, IRTAGHEEN TS, B
BERRE 17 H 5 112\ T, DS S 1T, ERiBIz I
ERITHT D L LHOEA RN, Bt O/ T 99.5 EARImIC
FIYT 2055205, ] LERSN TN D, Fiz, ML L X hE0
EAT RN 98.5 LR G A CRABLRER EOFTE X 5y B OB/
o TN D,

HFEOREERIEEIL, BLBE43 T4 C ICUMSA Method GS1/2/3-1
AT TATEE EW ) 2R B EED BN TS, ATEETIEL,
TEEA & U CHRMEERRSA ME R STV 228, —RIzenizix
HEWENRD D720, AT 5 BT IRICR T 5 2 eV ORROB

B Ytk & UGl IE e BRI 24T 9 MEER 8 D

T AR CIRIE A& I RN R ORI E
%1T 5 ICUMSA Method GS1/2/3-2 (LLF, TEIEE] £\ 9) KDY
HFMERERR SR LIS DTE AN 2 L 72 WA DD TAELE E D
W Z4T o7z,

* BB T221-0031 R LA A 2R 1 DR B ET 2-1-10

21 HEHRURE
211
FLBE (AR 21
212 HERUHE
74 b (SRl
A (LT 17 fH)
HEILVEREASR TEMER, MY 7 v o FER, BERT e =T A
WileF N U v AL BREBER KR, AR, IEET LT, v
VTN, RV LT NVI=T L XML N ZY
=, hEA DI b (Rt T 3kk it il)
HWALT VI =T A, BIF v Uik a i)
R=F 4 k (ZH4 )8 T AR
BRIz A< A (BRI HTIE No.108 L 1)
AR WREREER-EAFIY) (BAb P kiatiY) % 2 g/100
ml |2 F5d
Bk JKEE(L/NU w7 AJ\KFad (ROt T ik Ut

(FoehliE Tk ttid)

* BIEHTE BUEBIBABURIEHIRRT  T231-0811 A4 1| AR T th X ARMLS08 2



18 HEIENERERRSD 2 6 1] L 72 VBT X 2 M o B RS E Tk

%) % 1.8 g/100 ml (274
CUTFBERIZAELFIE WD)
100ml A 27 2= (ICUMSA HHARIZE AT 5 20.02 ml DFFZ
FAZED H D)
150 ¢ mm A% (JIS P 3801 2 %D ¢, D)
A=/ By h (JISR3505 7 72 A KO L)

22 SMEBERUVSITES
HEE - MBER  SUCROMAT VIS/NIR
BIESA: : #4589 nm, 880 nm
TEIRAE D /KR 20.0°C

(DR.KERNCHEN #1)

23 HEOHRH
231 EEUEEINSROFAR"

HEFEMERERRSN 5.6 g 249 10 ml DFREKICTERMRE L, K 30 43R
W LT %bE Uiz, BB ZIRY . B 124 gml 12725 £ 512K
BKEMZTHIN LT,

232 BfEzAIECH ARBIUBK) DFE
A FRERHEEREK I 2.0 g ZKIZEEA L 100 ml & L7z,
B iR : KB NY 7 L )\KFI 1.8 g Z/KIZED L 100ml & L7z,

24 BRBROFH
241 NEER"OBREHAS

HUBE 26.00020.002 g ZFFR L. 100 ml 5 A A7 A ={Z 70 ml
EHZRNVE D IR TRV 5B LAWE S B 2%,
FEVEFERRSATAIR 1.0 ml 20N % 70, 77 A0 #ins L
THWIRERA L2, 200 CTER L., #ERATRE Horiciik L
7oo ERNIKIWRH %G, =8 ) —NVEMZTA=ATAD
AEHE LT,

AENATE 2 LB SRR 5 % TFE L7tk i< 07280
WL —HEDOARKTHl LT, HHD 10 ml DAHREFE T4,
50~60 ml DAEERIUARIK E LTz, HRORM, %% /R
2T 57202, v— FO_RIZRFHLEZ 7=,

242 EEER?OBREAS

HFE 26.0000.002 g ZFFEE L, 100 ml 5 A 27 7 2 2THEFK
THNARD HB LA TR SHET20.0 CTER L RAEHARKZ
PO LT, ERRNIRIEN H H5A. =& ) — V&M T
A=ANADIEH LI,

T4 F35g EJHIZAMTAIE LIz, HAID 15ml DAHHEE
Tz, 50~60 ml DARETRMUIRIRE Liz, AiloH, =
— b O IR HIL A 7,

243 FEEHE L TERT HEDRKRE

HLBE 26.0000.002 g ZFEE L, 100 ml 5 A A 7 T A 3T AN
BKEMA TER Uiz, BBEICED 4317 T, 2.1.2 IZF0Hk L7
FEVERERRER LA OFE 2 ORI E N2 IEEER O B2 TR LT,
244 BREAIXCHEIZERLRERY

FLBE 26.000£0.002 g ZFEi L, D EDOKE MR D BERT AE
<HIAE (10, 15, 20 ml) ZAR—A B~y FEEHA LTI,
100 ml FEA A7 F A2 70 ml ZABZ 72\ & 9 ITHREK TRV 72

NDHEBLAN, PTIREE ) SETRACEMIE, BFTEAN
T2 AL HA RO L REDOBRT- AL B2 AR —/L B2
v hEFERLTMA, 77 A2 %5000 Bih L ORI ZIR
B L. 200CTER L, BBHAIR A 0l Lo, ERANIK
WRBLIHE, =8 ) —NEMZTA=AD ADEAEHE LT,
RENAIR Z LB DT A THBE L%, EIA4 b 35 ¢
EREZA|THAIB LTZ, BAIO 15 ml OAEEFHETH, 50~
60 ml DAERERI UMK E Lz, AEORM, v— ho EICkEE
% #t 72,

25 WMEEOBRE

2.4 THB U 7R OREE 2 fblEt TRIE U7z BEEIZ DT
IEARAMER (880 nm) CHIE L, BIEELSA D FEIZ DWW TIE
AR (589 nm) CTHEEERIE AT -7z,
PERIXERSRERE B R% [°Z) CRon i, [ERSHEEE B 2% 100 °Z8
DIEAET, AKERFIN LR P Hg DR IR OP e (B2, 546.2271
nm) T 20.00 ‘CiZF\ T 200.000 nmiffEE A5 L CHlE L7=Ht
L XA ERIROTENLE TH Y . 2 Of#IL 40.777£0.001° TH 5,
ML X B EAIRE, 22K T L LB 26.000 g ZFEE L, K
VAR LT 20.00 CTRALE 7 100.000 ml & L7-IEHRICHEYS 35,

3.1 WBEEFHC L AEEAE
311 AEEREEEEEDLE
INTETE L BRI LV IR L - R OB ERE R A Table 1.

Fig. 1 \Z”7,

Table 1 Comparison of polarization, official method and tentative method

Polarisation (° Z)
Official method Tentative method
Difference

Sample | Result] | Result2 | Average | Result] | Result2 | Average

1 96.38 | 96.35 | 96.37 | 96.18 | 96.19 | 96.19 A0.18

2 97.20 | 97.20 | 97.20 || 97.05 | 97.05 | 97.05 A0.15

3 97.49 | 97.41 | 97.45 | 97.34 | 97.28 | 97.31 A0.14

4 97.52 | 97.45 | 97.49 |[ 97.36 | 97.28 | 97.32 A0.17

5 97.50 | 97.47 | 97.49 | 97.30 | 97.29 | 97.30 A0.19

6 97.52 | 97.53 | 97.53 | 97.34 | 97.38 | 97.36 A0.17

7 97.77 | 97.73 | 97.75 | 97.57 | 97.58 | 97.58 A0.17

8 97.80 | 97.78 | 97.79 | 97.47 | 97.41 | 97.44 A0.35

9 97.79 | 97.81 | 97.80 |[ 97.51 | 97.49 | 97.50 A 0.30

10 97.84 | 97.79 | 97.82 || 97.42 | 9742 | 97.42 A 0.40
Average A0.22
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Fig.1 Comparison of polarization, official method and tentative method
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Photo 1  Examination liquid

@ Tentative method

(@ Using a deproteinization agent method A liquid and B liquid for each 10 ml
(® Using a deproteinization agent method A liquid and B liquid for each 15 ml
@ Using a deproteinization agent method A liquid and B liquid for each 20 ml
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Table 2 Comparison of polarization, official method and using a deproteinization

agent method
Polarisation (°Z)
Using a deproteinization | Using a deproteinization
Official agent method agent method
method A liquid and B liquid A liquid and B liquid
for each 15 ml for each 20 ml
Sample Average Average | Difference | Average | Difference
1 96.93 96.97 0.04 96.98 0.05
2 96.96 96.98 0.02 96.97 0.01
3 97.35 97.35 0.00 97.35 0.00
4 97.45 97.45 0.00 97.48 0.03
5 97.52 97.51 A 0.01 97.57 0.05
6 97.57 97.57 0.00 97.59 0.02
7 97.67 97.63 A 0.04 97.68 0.01
8 97.71 97.69 A 0.02 97.73 0.02
9 97.72 97.71 A 0.01 97.73 0.01
10 97.93 97.95 0.02 97.97 0.04
11 97.98 97.98 0.00 98.02 0.04
Average 0.00 0.03
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Fig. 2 Comparison of polarization, official method and using a deproteinization
agent method
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Table 3 Absolute difference between two results obtained under repeatable
conditions according to the ICUMSA GS 1/2/3-1 plus deproteinizing agent

Polarisation (° Z)

Using a deproteinization Using a deproteinization
agent method
A liquid and B liquid

for each 15 ml

agent method
A liquid and B liquid
for each 20 ml
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Method GS 1/2/3-1 &%) & 2EEE (ICUMSA Method GS 1/2/3-1)
1 96.94 96.99 0.05 96.97 96.99 0.02 e
2 96.94 97.01 0.07 96.99 96.94 0.05 EORBRE T,
3 97.36 97'33 0'03 97'37 97'33 0'04 EEETITAEE L U THEENRD bz, fix O
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8 97.70 97.68 0.02 97.73 97.73 0.00
9 97.72 97.70 0.02 97.71 97.75 0.04
10 97.95 97.95 0.00 97.94 98.00 0.06
11 98.00 97.96 0.04 98.00 98.03 0.03
Average 0.03 0.03
x W

1) ICUMSA Method GS1/2/3-1, #FEEHT & 2 JUEHEDBERLRIE (1994)

2) ICUMSA Method GS1/2/3-2-Tentative, MrUSAIHHEE 2 (6 L 72 W EUBRSE OFE I E—EEE— (2002)
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