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Analytical Method to Quantify Sodium Metasilicate in Shark Fins

Se-Jong Park, Su-Jin Jang, Jae-Chon Choi, and Meehye Kim*
Food Additives and Packaging Division, Food Safety Evaluation Department, Ministry of Food and Drug Safety

Abstract According to the Korea Food Additives Code, sodium metasilicate is permitted for use as a filtering agent for
edible oils and fats. Sodium metasilicate is currently used as a food additives to increase the weight of shark fins. In this
study, we developed an analytical method to quantify sodium metasilicate in food. Sodium metasilicate content was
estimated by measuring the moisture content, pH and silicon content of shark fins. Silicon content was analyzed using
inductively coupled plasma-optical emission spectrometry (ICP-OES) following microwave-assisted digestion with HNO,
(65%) and H,O, (30%). Shark fin total silicon content was 7.17+8.92 mg/kg, while the soluble silicon content was
2.34+3.80 mg/kg. After soaking raw shark fin in an aqueous solution of sodium metasilicate, fin weight, pH and silicon
content were measured. These results would be used as the basic information for shark fins safety management.
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Osaka, Japan)E AFE-3}91o™, S/ Mili-Q ultrapure water
purification system (Merck Milipore, Billerica, MA, USA)ell <]3ll
182 MQ FF2o8 AAE SFHTE ARSIt 2 919 AtE
2 BT EF AS ARSIt

A HA P AR BE A= 40 298 2] sl
2ehe AgaRon], 10% Aabol 24407 AT F 182
MOSE HAR 37 FRFE Mol Aeold Az ThE ALE
stk

EMcid AR

22T e Aol gn|E wE| ALt dhol B, AL AAs)
I ZARES 9A Az RS weit)h gdojx=gu|e] A
o wet @ gAY, 7S AT AA LAY AR
FEe g8 5 gdsi 7 4 duk12). weka a8l A
B3k AR2Te Fojxein| AAHUE TS AX FE ]
o = {5 59 AkdE vheEe] WEEA # fﬂEHﬂ o)
Foloh Akade = 779 WEXAY B AES Ao,
HAER FEE olo|2ukAE 0]L3}] %t&é}%‘vk AE= -18

5
‘ol §E B St A5k H40
AU AL #ANT T AHgch

A2olA sl 5cto]

HEFMMLIES &4
HERFAES A= pH, 4% %}Ek 9 745 45t
FH oz ddstuAl sk pH =742 pH meter (SevenEasy,
Mettler-Toledo, Schwerzenbach, Sw1tzerlar1d) T e 105°C
AZ 2 E(NDO-710, Eyela, Tokyo, Japan)g AME-slATh 4
-&ﬁ"’\ﬂ T8 T T A e E ST “ﬂﬂ’?’ﬁ‘}‘)r
< Eoll Z &alEm, FAES WERHIVER 89 A

3& 73"?*‘:“‘ FE3le] A5l #FEE silicateE BEZ FE3F] F
B e FE BHsEeH, Al Fo=E mEES
o] &g FAsNoF Foll et As AA LY F Ao F B =

A Fart g FoE At T4 4S9 AR
9] 2HEE| = wlo|AZO]E(ETHOS Touch Control, Milestone,
Shelton, CT, USA)E AF&-3Ith @37l A& 0.5g2 mlo]
AzgolH Eall-& PTFE A@&71] FHslaL 65% 24t 7TmLE
H7ksted 302 F<F ARl &3l AT R &alE AlEel 30%
FLkslra 1 mLE H7IshaL wlo]| A2 olE FR= [ st
Atk whgo] B ¢, 87|18 FES| A%l THRTE &7 ¥
Bl ) 55
STk & /H T+
= 7F8kaL 70°ColA 30
. °] ¥ 5,000 rpmoZ
1087 A4Eelstd] dsds :431 <>l 47513 2-33] Wh=s}
Hg Hol FHRFE 78] 50 L7/t H=F ated AlE
2 Atk AFEY 10mLE vlo] =29 ]~ 3l & I’TFE
d871 FHall T4 S8 A9 2ol AAY STk Ha &
28 ICP-OES (Optima 8300, Perkin-Elmer, Branford, CT, USA)
£ o|&3kth

EAH ASS 98l A4, AESAILOD, limit of detection),
A A (LOQ, limit of quantification), 348 2 AULE =74
sinh Aade FFEAS sHE BA% A7E5E 2

gt AR AR e Foted I HAEAC 4
FeAl= W FEURH o) AFA] 71E71(S)el <A sHA
AZIAE 3 o/S, AFFAE 10 /52 Folx ARt 3
TE2 HEF AR T 74 JASET =40] §1o] Sripanyakorn
5133 2 WO Z WENIER BFENS AlF ¥t
slo] 33 wkEsle]l BAEgn) YA Fole 197 HkEale]
de 3489 BREANE HAXE vir JHEZHAIHRSD%)
2 73l dW(intra-day) AUEZS E01EF) T, 3U7F wHESle]
A2 3|5 BFUAE AR ZE e JUHEZHXHRSD%)
& 73t d7(inter-day) AEEE SIS

(J]
T
@
£,
i
kit
fu
o
&
e
o
fu
ot

%
_O|L

mgkg)S AHE-3td 0
o] A3 7143“* °1 %%74]4“(12)%}% l.OOOP_E vl gk
Ax3e BT o, AEH= 0.004 mgkg, 4 f‘&?ﬂ%
mg/kge] ATt B5ES Ftaet 84 AR 14—r°1 =315
om, Algel #47F 0.05mgkg Z 0.5 mgkgo] EHEE HﬂE]—FHJ
UEF AT898 Hriste] 38 wkE EMscth 24 3=
Table 13} 72om, TF 90% ode] 35S HATh FUA
Table 1914 HEo] 3588 197 338 Wi 233 A3 A
EFHEIPT 036-5.60%0190H, 3U7F M2 o2 dof 33 HhE
slo B3 Ay A EFHA7) 222-9.16%% FE 3T

rlo

3|

HEFHAMHESSY ZX| A
SE7H 2 ARS Fof 2w § AR FEF
7] 93t B o7 WERMIERS ARl Al A
2 Regd w2t AF F weRRVEFS H7 9 2
g WY F e 712 ARE vEsA AR oAz
] o2 AMgste] e ARS FYsisich AEe] Ao
Argin)s wEs 2o gt RodA B 9uE AAs T AF
23 azo] ARBEE AR AF sl Al AMgsisith A
oA gju] AFE AU FHdle] 001, 0.1 L 1% HEHFARY
EFEI0] 3A7, 1247 9 2447 53 "‘X]?l F A7kl w

gud

>.
tlo

1m —’? I
b ol
_& 2 o
_O|£

Hz |o

1§E UH of
31% A= wﬂko} 71 244] e oF 64%
AE FEol T718HATh 0.1% &9 FAT 4% 001% &

ri
N =2
R
ol
9
—10[1 UN‘

Table 1. Recovery and precision of silicon (Si) analysis using
fortified samples by ICP

Si Fortification ~Recovery Precision (RSD%)
(as Simg/kg) (%) Intra-day ~ Inter-day

Solubl 0.05 92.56+3.30" 2.66 4.00

bl 0.5 97214045 092 3.20

Total 0.05 90.55+1.67 1.84 9.16

© 0.5 105.50+£3.46 3.28 733

"MeantSD (#=3)
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Fig. 1. Weight change after immersion in a solution of sodium
metasilicate (0.01-1%).

14.0
120 | .
& —
100
=
[-%
60 ——0.01%
40 | —8-0.10%
2 L 1%
0-0 1 1 1 | 1
0 5 10 15 20 25 30

Time(h)

Fig. 2. pH change after immersion in a solution of sodium
metasilicate (0.01-1%).
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Table 2. Change in silicon (Si) content after immersion in a
solution of sodium metasilicate (0.01-1%)

S Time Concentration of Si (mg/kg)
1
() 0.01% 0.10% 1%
0 3.48+0.51" 3.48+0.51 3.48+0.51
a3 7.01+1.38 93.62+4.30  1001.25+186.23
O 12 15894088  175.59+£3.78  1074.71+11.73
24 17512009  241.61£135  1058.55+135.35
0 1.81+0.94 1.81+0.94 1.81+0.94
5.78+0.90 49.860.69 66.81+1.16
Soluble
12 9.08+0.98 82474127  689.77+14.29
24 979+0.19  108.8242.18  704.64+42.57

YMean+SD (#=3)

Table 3. Silicon (Si), moisture content and pH in shark fins

Sample  Type Total Si Soluble Si  Moisture
(mg/kg) (mg/kg)  content (%)

1 raw 3.48+0.51"  1.81+0.94 74.1 8.86
2 processed 20.47+0.85  3.63%£3.15 89.6 12.50
3 processed 19.85+£0.95  9.64+2.07 88.1 11.02
4 processed  1.94+0.24  0.44+0.08 88.3 11.31
5 processed  2.24+0.01  0.33+0.07 91.6 11.42
6 processed  1.07+£0.71  0.64+0.12 93.5 11.23
7 processed  1.11£0.60  0.49+0.04 89.1 11.30

Mean 7.17+8.92  2.34+3.80 87.80 10.85

"Mean+SD (#=3)

T B Hst
001, 0.1% = 1% HWERFIIEF g Ao rgn S 3
Ak 739 Az Aol wk "%1 Z7sdaL, olell wef
Ao e SR RS BAS o= el dzse R
ARG Aol =] o] F A TR 3.48+0.51 mgkgelH,
|4 T4 e 1812094 mgkgo® AZEHATE. Table 20014
HZo] 0.01% WERFIGEE &Ho) 3417 HAS o]F F 7F
Ao] ke vl o]} FUF oM, 24A17F o|F suf o)} F7t
P5S & F Aok 0.1% HEHHAES S ARG 49 F
A9] 2 27-698] o’ FA3] FBIALH, 1% HEHFARG
F & AT A= HA 3008 ol F A Fol F
7}0}023} TEA e FF wske & 40 A9-9F A
Al e 0.01% HERFAUES S oA =guE A
A gt 79tz vls) 84 4] 2 3-5u SRR,
0.1% HERFAVES o AR g 739 27-600M, 1% WERHFA
UJEF & ARk A4 37-3894 F7FelSiTt.

ArE E Ha BRY ZA
FEEel WE EE A2 FFA 9 AolA e
of i S AR B W pH 5L SPele] nasisr, 4

d Z3} Table 33 Zo] oA =gl F 1t 3.48+0.51 my

1.81+0.94 mg/kg HEHIJCE T T 74.1%
2 3 AR QEE dOlA o] 9% HaE R TR
73.6%3k ARSI SAEATH14). pHiz 8.9% ST A
ol & 74 e Alg 7AMA 1.07-047 mgkge] H oA
ZJEE]"LL T84 e 033-9.64 mgkg W LIoM HEE AT
Table 3¢] 2, 3¥ A& 79 A= AJolA=gnlo|] vz F



148 Eipd
H] 3}

|
A= Al 20 A% o AEHA. 3 o) 9%l Eo
R R B s
9 AGE o] F A TR FEA

Dejneka$} Lukasiak (6)2] AollA Waw vie}l 7ho] AdkaA|

m
g
T
53

= gl sz »MEID} 7R ARsve] R g AR A
oj|=gulo] HsjA BT =A AU ole oA =gy
g 7Hshe 8 Foll Rl Sk Zle® f5d &
UTH 2F2~F9] pHE AR 7H04 EF pH 11 oo = =4
SR =AU SA AALE Ao} viws] Bobd pH 12 o3

HERHFEF-& o 3417 o) ARG Aol fAaksE X9

o £

o % gk,

kO
J

o)l

HEHPIESS feluet AF7Eddd s550 e
FEoR AEFAFY ARREA ] EH olelde AT F
glom, HFAEF A Aol AASESR FAEH AUtk 2y
H 22w 5 e 5% iﬂiﬂ Exow WERVES
= B ARgske *}3417} A& ow WSt w} wEtL
EFY MM AFE WEE F Rl—t— A 8 Ado] Ty
LRSS LS UﬂEHF*WrE%J T g ed o
Aol H7HE sfelEe] 2 A= £
A4S Tl TRl HeR 24 A4S f\h% Z}Zﬂ 1
AR EAlske Fast FEslof sk 01351%01 ATt EE}EW
£ AT HERFAIESRS] 7 o F |
Z A7 gRE 98 WeERRIVES w*& o 7MFEAl e A
oA =gnE A8l Tl F71, pH R 4 T HIE &
AR, o] 2UEY Axtel vwskdth. 28y Robberecht
E(7)-‘4 AFATH 682 ol FelA %*7} 1.77-84.19 mg/kge]

QQelX AEE Aellr & 5 Uxol, o] TR /A

N

> <]

12

e Bl WA A e 5 A0 Al S AR
o a9 PUEYE A5How sl Holeols

W% Part Jg Aow e, I olFd Yz
% lag Fol WETAGES A
RAos Az,

ﬁrﬂﬂllmrﬂé
i
T o

ZAle| 2
E ATE 201335 A Fo)oREehdx H AN (13161
MFDS005)2 =1 om o]o] A=}

—_

13.

14.

E38k8]A) A 47 WA 2 T (2015)

References

.EPA. Methods for Chemical Analysis of Water and Wastes.

Method 370.1. United States Environmental Protection Agency,
Washington, DC, USA (1983)

.Coradin T, Eglin D, Livage J. The silicomolybdic acid spectro-

photometric method and its application to silicate/biopolymer
interaction studies. Spectroscopy 18: 567-576 (2004)

. Galhardo CX, Masini JC. Spectrophotometric determination of

phosphate and silicate by sequential injection using molybdenum
blue chemistry. Anal. Chim. Acta 417: 191-200 (2000)

. Woods JT, Mellon MG. The molybdenum blue reaction: A spec-

trophotometric study. Ind. Eng. Chem. 13: 760-764 (1941)

.Bowen HIM, Peggs A. Determination of the silicon content of

food. J. Sci. Food Agr. 35: 1225-1229 (1984)

. Dejneka W, L ukasiak J. Determination of total and bioavailable

silicon in selected foodstuffs. Food Control 14: 193-196 (2003)

. Robberecht H, Van Cauwenbergh R, Van Vlaslaer V, Hermans N.

Dietary silicon intake in Belgium: Sources, availability from
foods, and human serum levels. Sci. Total Environ. 407: 4777-
4782 (2009)

. Powell JJ, McNaughton SA, Jugdaohsingh R, Anderson SHC,

Dear J, Khot F, Mowatt L, Gleason KL, Sykes M, Thompson
RPH, Bolton-Smith C, Hodson MJ. A provisional database for
the silicon content of foods in the United Kingdom. Brit. J. Nutr.
94: 804-812 (2005)

. Mojsiewicz-Piekowska K, L ukasiak J. Analytical fractionation of

silicon compounds in foodstuffs. Food Control 14: 153-162

(2003)

. Jugdaohsingh R, Anderson SHC, Tucker KL, Elliott H, Kiel DP,

Thompson RPH, Powell JJ. Dietary silicon intake and absorption.
Am. J. Clin. Nutr. 75: 887-893 (2002)

.Casey TR, Bamforth CW. Silicon in beer and brewing. J. Sci.

Food Agr. 90: 784-788 (2010)

.Korean of Society Food Science and Technology. Terminology

dictionary of food science. Available from: http:/terms.naver.
com/entry.nhn?docld=294314&cid=42412&categoryld=42412.
Accessed Apr. 20, 2015.

Sripanyakorn S, Jugdaohsingh R, Elliott H, Walker C, Mehta P,
Shoukru S, Thompson RPH, Powell JJ. The silicon content of
beer and its bioavailability in healthy volunteers. Brit. J. Nutr. 91:
403-409 (2004)

National Fisheries Research & Development Institute. Chemical
composition of marine products in Korea. Available from: http://
portal.nfrdi.re.kr/page?id=aq_seafood 2&type=tot. Accessed Apr.
20, 2015.



