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Study on the Quantitative Analysis of Salt in Roes (fish eggs) (the second report)

Kumiko KAWASAKI*, Hitoshi ORUI*, Yasuyuki ENOMOTO* and Takashi SASATANI*
*Tokyo Customs Laboratory 2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

In the Customs Tariff Schedule, roes are classified differently depending on their salt content, and there is a difference in

their tariff rate. This also affects the control of goods as import quota (IQ) items based on their salt content; therefore, it is

necessary to accurately quantitatively analyze the salt contents in roes. In our previous study, we studied extraction methods

and reported that it was possible to quickly determine the salt content in roes by the water extraction method. This time,

based on our detailed studies focusing on cod roe, we found the following: (1) There are no significant differences in

measured salt content between the water extraction method and the homogenization method, (2) In the case of the water

extraction method, it is recommended to shake the solution for more than 5 minutes, and (3) Deproteinizing treatment

affected the measured salt content values by the potentiometric titration method but had no impact on the salt content value

measured by anion chromatography.
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Table 1 List of cod roe samples used in this study
sample origin additives
Al salt, dextrin, protein hydrolysate, yeast extract,
. sugar, edible vegetable fat, fish extract powder,

A2 Russia or . . .
A3 USA seasoning (inorganic salt, etc.), trehalose, sorbitol,
Ad antioxidant (vitamin C), coloring (red 102, yellow

5, red 3), enzyme, coloring agent (sodium nitrite)
Bl salt, maltose, seasoning (amino acid, etc.),
B2 Russia antioxidant (vitamin C), niacin, enzyme, coloring
B3 (red 102, red 3, yellow 5), coloring agent (sodium

nitrite)
C Japan |-

Samples “Al, A2, A3 and A4” and “B1, B2 and B3” are respectively the same
goods but purchased on different days.
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) LT ) v FEMERTE, REOHHIEEDE, 99.98
+0.01%)
M TERET D 72 OIEMERSIR 2 LT 2 7= D ITAE
(3) {HvaA : KM72F (B#b7 2, &daTZEH)
4) FREEHEENEAKFIY (MIE(LZ, R5k)
- BifEdEEn-EAKF 2 g A MIKIZEED L 100 mLIZERL,
T AELSAIX & LT
(5) KEE(LSNY o AJ\KFIY (FeMisE T2, 4
<IKERIE N Y T L )\OKFI 1.8 g ZHKICEES L 100 mL IZESR
L, BRIZAIESHNY & L.
6) L(H)-Z NI UBKRFET NU o A—Knl Rtz T,
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g BENEEEE GT-200 B! (Z#(kET VT v )
T EW : 0.1 mol/L FHBASR/KIRIR
BIEA A - kA A+
GUTNER T T AT 7B
232 AF2o0% LTS5 T4—
¥E A4 su~ b T71C2010 (B —)
T aE © BERUSEE R s
YUY SOV
<WESFHEDO BA A HE— K>
71 A : TSKgel SuperlC-AnionHS (3R~ —)
H7 L ¥4 - TSKsuppress IC-A (B> —)
BIER - IREEKSET Y U A 3.8mM
REET R Y U A 3.0mM
Pk : 1.5 mL/min
JEAE @ 10 uL
R - 40°C
WEA A A A
<HERMD BA A orE—F>
717 I : TSKgel SuperlC-CationHS (B —)
W7 L5 L - TSKsuppress IC-C (Y —)
BB 0 A X AL VEE 3.0mM
18-7 7 U -6-=—7 /L 04mM
EAFTr 02mM
P& 1 0.7 mL/min
HEAE : 10l
IR - 40°C
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HI150 g DI b 3B E 1| LE=MA7 7 A2ZHY, ZiUTH
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NTRER 72, ZIUTHONWT, 242Q)DFEDF A REITLY
AENARZARL, 244 QDRRA AV 7 0~ N T T 4 —DFik
IZBWTC, AT TICHEABPIEZITY, H578 0.010%L4
TTHHZ LaMRLE.
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100mL BART T AT EHE 6 g &Y HLY, £ 60 mL Ol
KEMZT- (R, 200mLEA 27 5 22 T3BH1.2 g ZFE L,
120 mL OBBHKZMZ 7). ZHEREE S8 CTHESH 190 [, 30
SR L O Uizt 1Haslz 2 fmz, @K CERL, A8L
7-.
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= —IZ kR 6 g BVERY, T BROBHMAZMZ T
20mL BEDOH T ARET AP LAN, REVFTA XL
INE 100 mLAEARAT T A3 2B LAN, ERAIEZ 2Nz
%, BHAKCTERL, AL,
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KA K 0 BRBRER 2 R D88, A X7 T 2 2 TBHIK
ZIMZ CTERT DRTOEMET, BRIZAELSH X % 10 mL Iz TR
AL, FIZBRIZAELSAIY 2 10mL X CTRAET 52 & ThAlE
SEHERILBESE, Z0#% 100 mLIZERL, S@ick kL~
eI BEZRE LTz, BB A 200 mL FARS 28558120,
BRI AELS BOBEEZZNEN 2 52 LT,
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244 (1) BREBEE

RESVAEEYE O N v a2 ATk~ v
PERERZ TR, EALZEREEIC L 0 A A ORIEEAT
VY, HEAICHE U CRER (1 mRE) EERL 7.

BN EIZIT D 0.1 mol/L iEEEER/KIEIK O E & 10 mL
fHE L7220 L o1, MRERORBHARE SIL, BHKCHARL
%, MEEITo72. BONIZEEMED bR Z AV TSI
L7
244(2) AAvHAR KIS T 14—

SRR A BMK T 20 £5320F 200 fI2FR L, 0.45um O A >
TV T 4N —TABLIZbDERIRE Lz, 21 4ok
OBsA A2 W Tk, TOREEME A AV TRER (6 mfE)
R L7, ENTRIETH OEImA A kO ) Ao
FrERRE L. BNt A &R O Y v AA A
BOK 2By (T M) U AYE) ICHBE L.
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Sample Al &\, KIHEICI T R E DBl %, 0, 5, 10,
20, 30 Z7f#), 1 Refl R O0 2 FERICZS b S & T 21TV, 2
REfR & O L2 A OES OfEREIEL LT, KiRE O RHOH
SyDIE & ORI T HREDD 21T, A O 79 (B2 %
MR L2, tRREITAEEKES% CLTRIL) TIT-o7z.
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2.4 g/ DHALT N Y U AEHRIZOWT, BAEREE R O A
Frrua~ N7 =X 0EA A EEREL, mHIE
ECROLNIES OEICHEEZEN N & AR L.

WIZ, BRTZ AL BEZR AT > TR L 72 24 oL OtfALT R U &
LIRS OWT, BMEMEEICI VESZREL, BRiZAEL
BEEAT S CORWIEA O & ORIC, tREEIT- 2.

B, sample Bl (2D TKIMNEIZ X 2 BHEZITV, Br7c X
AT 2HE LATORWEEIZONT, BALEREERY
A Frru< b7 4—ICXVIESEZRIEL, t REEITD
T ETRIEAE QRO B AR Lz, 728, SEEICRT
DR 3 R CER L7z,

248 LoIOERAEIZETEF R ILSA AU EELTMY
DEEIZDOVVTOMER

TNEIVEET N U LERANT, RIIOESOFEREIZBIT S
FRU T AL AU EERUINY OB R LT

Sample A3 & VT 2.4.1 O FETIER LIZBEE 0L 2% =
77 AZHEY, EEKTI:10 27425 X 5 ICEER (5%t
F R T A, 12%LEH)-ZF 2 UEEKFET N Y U A—KFns
) =Mz, 48EREIENE L=, £/, Sample B2 Z#H\ T 24.1 D
FIECTYERR LIZBUEE O b Z 2o =/f 7 I 22y, &
BHTL1:10 £725 KO 5%ET MY U AR EZINZ, 4 FFH
BELEZLOEHE L. £4 %235 I0bITCREEY, Fo4¥
FNCKGERER ST LOEREE LTz,

TNHOFEEHIWT, ARRIHEIC LD RERAR AR L, B
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DIICIHE LT,
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Sample A4, sample B3 K U sample C @ 3 FEfHD 7= & Z3EHI
W, KR L W BREHAIRZRARL, A A7~ hrT
T4 —ROBAF L Ia~w  NTTT7 4 —IZEVF NI U AL
FOSAA A 2 E0HEE L, RIS A A L.
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Table 2  Effect of shaking time on the water extraction method

average of standard
shaking time n salt content . t-test
deviation
(%, wiw)
0 min 5 3.72 0.008 A
5 min 5 3.76 0.015 O
10 min 5 3.77 0.058 O
20 min 5 3.73 0.040 @)
30 min 5 3.76 0.020 O
1h 5 3.76 0.048 O
2h 5 3.77 0.024 -

The sample A1 was used for this experiment. The t-test was conducted between
the data for shaking time of 2 hour and the other. Circle(O) and triangle(/\) mean
no significant difference and significant difference, respectively.
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Table 3 Results of potentiometric titration for the determination of salt in roe
samples prepared by two different extraction methods

average of
extraction method n saltcontent standard deviation t-test
(%, w/w)
homogenization method 5 4.10 0.012 o
water extraction method 5 4.09 0.023

The sample A2 was used for this experiment. Circle(O) means no significant
difference.
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Table 4 Effect of deproteinizing treatment on the determination of salt in an
NaCl solution through potentiometric titration

matching degree

of theoretical and  standard

measured values  deviation test
(%)
without deproteinizing agent 5 99.78 0.488
with deproteinizing agent 5 99.27 0.696

Circle(O) means no significant difference.
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Table 5 Effect of deproteinizing treatment on the determination of salt in roe
samples with potentiometric titration or anion chromatography

average of standard
measurement method  deproteinizing  n  salt content .
deviation
(%o, wiw)
potentiometric titration no 5 4.14 0.022
potentiometric titration yes 5 4.09 0.015
anion chromatography no 5 4.12 0.056
anion chromatography yes 5 4.11 0.017

The sample B1 was used for this experiment.

et g ru~ N7 4 —IZL DN ORETIE, BRi-AE
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Table 6 Effect of the addition of sodium glutamate on the determination of salt
in roe samples through ion chromatography

average of
salt content (%, w/w)
n calculated from: (a)/(b)
(a Na" (b) CI
without sodium glutamate 5 4.10 4.05 1.01
with sodium glutamate 5 427 3.92 1.09

Deproteinizing treatment was not carried out for the test solutions.
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Table 7 Results of the determination of salt in cod roe samples through ion
chromatography

average of salt content(%, w/w) calculated from:

sample n
Na* Cr
A4 3 2.82 3.64
B3 3 5.84 4.65
C 3 0.31 0.37

Deproteinizing treatment was not carried out for the test solutions.

Sample A4 |ZDWTIE, H{b#A A2 0 B LTI 0503
0.82%mVME L 7o o 7-. I (Table | ) 121X, B, &
PO, 72 AE BRI T AR CE U R Y
WHREERTHUREOL D LONEENTEY, ZhbOFE
LEZLND.

Sample B3 TiXT ~ U 7 AA AL OENLHRE LI2E Sy OIF)
LI9%@EVME & 72072 T RV BEEEH Y, T JBO
TRV U LERMZONTWDATREMER B D, Fiz, FHEpoH
e N D AZH T R DAL FUREEND. ZHOEN
WHSROFT R T AL AL F P T ABERELS ERSH
FERE L THESDREVEE el B HD.
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