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Reproduction of Sugar Syrup from Waste for
Smoked Squid Product

Terushige MOTOHIRO

Abstract

Seasoning for the preparing of smoked squid product yields waste which
contains sugar, salt, water soluble proteins, extractives, and other ingradients.
A study was carried out to recover pure sugar syrup for second utilization to the
squaid product. The result obtained is summarized as follows:

1) The water soluble proteins in the waste coagulate by adding phosphoric
acid and calecium hydroxide. The proper concentrations of the acid and the
alkaline are 0.03~0.049%, and 0.40%,, respectively.

2) A filter can properly remove the coagulated proteins in the waste.

3) Ion exchange resins such as Amberlite TR-120 and TRA—401 are effective
to remove particular squid flavor and malodor in the waste.

4) Sugar content of the syrup decreases by repeating the reproduction pro-
cedure. If the syrup of which sugar content lower than 109, is used for season-
ing, insufficient dehydration of the squid may result into a poor quality of the
product.

A FEBAECERL T, HlRC X & REL A y BT IRBEL TR T2 b 325,
L& RV EE & RIEOBERICHNSL T4 7 ARBAIN S, 20RR A VEEIIERIED,
REOREENEZ N3, COFRCHCTIRER SN 508 & AHEOBERISY 4 » HEd» 5 BH
TEKGCEREL, F—FREOEK: L THEONS, CNOOEK, EEASTNTEEINT
WAH, COBRIRAMEMNSOEEEERY TR KT 38~39 £ T3 BWEHTTAD 4 A RIS &
YO LDEEH TN WEERELLTIEESS FoBRELHEIRS,
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FIRT 2 HE2M%EL, BEEREL L4 2 A isls B O Rick b BlsER TS %
Mo lLOTUTELNANFEREZBRET 2,
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1. EEdkiE & 2ok
FEBHRHIEEETTND 4 B ERTHC 4 #ERNRE TR SO T F—Fk%IcE o h 2 Bk 2
RLT, CORBEEIIES, HEREODA 1o UBERE 15.0% (w/w), B 5.0% (w/w), Zi %3

* AUEEASKE S A SR S
(Laboratory of Marine Food Technology, Faculty of Fisheries, Hokkaido University)
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BV~ & 0.5% (w/w), ESBEE 02% (w/w) 2HEML, —RKKEBEREL NI,

W, BEEHEOMIR 2 ANIE Tablel O 5 Th - T, F—FRTHC SN 2 FHEFAHFEDII»IC
FEANEL WV EHTAERIVLLODRTERINBLEMVDP S, 36 CEERICIZA PO
BRIBICEHRBD Y, Lo TER: L TORARIIINSDRER X CRIRHRSDBREVLE
TdhH 5,

Table 1. Properties of seasoning waste

Items Results
Color Cloudy and yellowish,
Taste . Sweet, acid and squid flavor,
Odor Characteristic odor of squid.
pH 5.4
Sugar content 32.09¢
Salt content 4.59
N-content 6.39

2 E B FH K

(1) BEREEIEDRE

BERENE 100 24 — Y CEBL, BEERPEET RN 2RARRCE L., coREHTnA 3
Bl L UkER b vy 9 A DBEERZRHNT 520, RE%E 200ml K —» ~ic 100ml & TEM
L, Zhiz 0.01~0.05% (v/v) ORiEEI LT 0.10~0.80% (w/v) DKERIL VL W & 2 hA, HEE
Ui#BL, £T588 v v 1002 T -7, BN L Y b 2R No. 5C itk b ik
WL, WIEC2WT pH BEUEBERZERLI,

pH 4 52 Eigic kb, FREHRIZWPHK 10ml 22T micro-Kjeldahl #iz & h 48 LLT
WL hEELI

(2) WIBEOKRS

BERVETRIEIC X Y B 5N B BEERTORBOWBEZRI T 5100, ¥ - ¥ TRET 5 WHE 2
U B 11 2R 0.3ml, AERbr vy 92 4.0g 2IA TR 3 KRR ER, WiREE 7
Wl 74V —RBEOSRE HRL 12,

DUEEECIIED 2 0L, BER 0.5~055mm O D2ELHHE I LIE hPER
7.5cm OFIBCH 10em OE I TCHEDFEHL I,

HPEGEBEIC I BEOBE AR Z - TH 2] ROBEREHERLI,

T ANV E—EBETIIEEANY VR PF 74 v —2FERALUI, BB, COBPET V2 —%N
BT A3RBONEARRECHEET 2 X O WEEERERUMERL .

LHROFFEBEIC L VB LNSWIRICOWVWTIZ pH, BE, BIUVERERXFEL, IERCE
TR RIE L2, pH 4 5 2B L b, BEERMEES XY, FEREREE 10ml 24
DI L hERLI,

(3) A FaHtigic X 0Bk

BEEETCRTET A AR L UESBRED LY, B 7.5cm X EH 3 40cm OFHICT Amberlite
IR-120, 500ml #FEHEL, T I-AUCFEIRED Amberlite IRA-401 O 4 & - ZWHEE2ERL, T
NEICETE ) OERTCELNIEEK 5 % 100ml/min OEATEESY, FHEKIK >V TETR,
g rHEREIC L VRET 5 LLCHEE, S ZRE pH 2RELIG

pH, BEEE B X CEREIFTE TR & FERCATz0, BRI 100ml 28R L, A.O.A.C
D ik hERL,
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(4) EUEROSEFRAOK

BEEEVE 150 %HE (1)~ (3) IOl b L, BonrBEER 107 27/ 52F v 7§
KENZ AN, CAUCEIEICE b BE, BRUII A4 2B (A0 A) Skg 2BEL, 10°C, 12EEIKE
UTE—FTR2FT2, A WEIZUTREBI UM - THEEM A s G & L, SRRBUEE Rk
DEAELI, COBEER 3EMEREL, BT OV TREERIT S - LHE, BE, ERE8 H9E,
pH »BIEL, THZNFhOBABEKRTE—FRL rgfRe Urodfl4 nidkoR, FERREEE
%EFEE (V.B.-N), EEME»CEL, BE, GFHZHEEL, ®KT 50g 2#Y) 7L Rk
U724 30°C iz 1 BRREL TRER IO 2 IEL 2,

V.B-N (235} 1g 2HWL. 10 {EBHE % Conway LRk & b, HFEIRAS 10g
RPEERL, REEC I VERLE, T2, #OMOMEE O TIRBIERR & FgRFEc b ERL
7o

# BB T U ER

1. BMAhOBRMORELRE

BERBICB 2 70 v 2OERIK DV TIRIBEES C OMFEND b, TAFETRYE=1099, §
BV 5= . —HTiRESI0BBY VERWE: LTEET CEBHIbrINT S, —F, C
D7 wy sORECEL TIX GRZERML TREEY A 287 T 5 5ED, BBPMA 5 HE 58O
BELBRENERINTL 3,
BELBOMNRIIBMBRTOMIMNIT, FELTand FEFTHS05, LEROL > sETE
BT DHERMNEN b T, BtEREABIRIC DO T LERAYRETHS 5,

A HERBECOE-FRTR CRIFNMINIBERS ST R L b 4 h AOBK & REHC AN
BEAOEHVRD LMD, HRIUTELNIEFEHNREBERNTL Y 22304 FEEEAZINS,
Uiid o0, BEEEMRE DV BHBRZCRERBEOMARFRELEZ Sh, FERTIIMEE: KEkr

Table 2. Change in pH value of syrup with different amounts of
phosphoric acid and calcium hydroxide

\\C\a(OI\_I)Z G6) 0.10 0.14 0.18 0.20 0.40 0.60 0.80
HyPO, (%) .

0.01 5.4 5.8 6.4 7.8 8.4 9.4 9.6

0.02 5.6 5.8 6.0 6.6 7.8 8.6 9.4

0.03 4.2 5.8 6.2 6.4 6.8 7.8 8.4

0.04 3.6 4.2 5.4 5.8 6.6 7.4 8.3

0.05 2.8 3.4 4.0 5.2 8.0 7.2 7.6

Table 3. Change in N-content of syrup with different amounts
of phosphoric acid and calcium hydroxide

\Ca((?l:l\)z 6) 0.14 I 0.20 l 0.40 0.60
HyPO, (%)
0.01 5.4 5.0 2.9 2.2
0.02 4.8 4.2 2.9 2.6
0.03 4.8 4.1 2.8 2.3
0.04 4.6 5.2 2.9 2.2
0.05 4.6 4.0 3.0 1.8
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KUY LDFEMERATSCE LU, TRIRRESERR, #FEE, BICRMEEE» LA TR
LTI E HEF 3N H S IIZD 5TV,
BEEOREAOIDBBRE AR VL I A 2HEMT 35S, 2hoBERCHGX itk X
IFTHEPERL TIRNEZEELZTNIZZ 520, pH I UERRZIREL U TEERNE
BREL 12#ERI: Table 2 5 XU Table 3 TR,

Table 2 & b B 5 i BBREIELREMTIIZ pHIZIET L, KEMbLH Ve U A FIMEDOEMNIC &
47200 pH OLEMED 6N B, T2, Table 3 231 EABRAIN Y Y ABDEMCE HE
FHEDWIPED LIS, UhL, Kbary o a8% 0.40% LIk, $E% 0.049% PLEFML T
PELNBWMKTOEREREE LR ERILV, Lh BRPEAUAOERILEMLHFET
ZDEBING,

A FEMIC B TIIRAOREE B L CRIKO AV » 6885 pH i3 6.6~7.0 L ah, Tk
BEHORRDOBED b S UL LIEORERD b BEERICH T 2 BRREI: 0.03~0.04%, KER{LH VY
U LPBREEIY 0.04% ZREETIOMNELE VA B,

2. HMERBROMBEORE

BEgaove o nik VBEREINBERTOBASRKRCTHBL THREINSGD, OHE, Ik
BSEHICBAL 2V E, BEUOEHEFIED S0 6 R IN S CEBNETH 5,

L E U TSR, fRBE 74 v 2 —EEEsEVEEIN, ChiOEEEILD 3R
FUTHERIZ Table 4 DX 3 Th 3,

Table 4. Properties of syrup after filtration with different filtering methods

. Sugar content T-N |Time required to treat
Methods of filtration pH (%) Color (%) 1L of syrup
Syrup after clarification 6.8 32 Turbid 6.0 —
Sand 6.3 32 Turbid 4.5 5 min,
Cloth 6.8 32 Clear 2.8 6 hr,
Filter 6.8 32 Clear 2.6 30 min,

Table 4 %254 3%, HRCLEBBITINRZNUBEOTETCHERT S 4 4 SHBIS OBERIET
OEEELS, COCEHLHDEREREEEEZEHEIRAREHRZHFEL VALY, HhiE
BRBERORMEERTES 00D, EEFMZPEL, BEHc TRERBKOERE D, L
Do TILDHESEDERVALL, 7 4V F — B LESHEOEBGR L, FERfs LU
BEAGRECONTANERIFEZBA OGNS, COFERBIEELLELL, UL»EBOESH
CRHEIN DB, LhLOFRERDPS, SHRURININEREDZ LU TEIERERTR Y 4 v
—REEBPRA LA LI,

3. BEIBE BBIILIREEROAFTRLE

BERTER 2 1T00RO TR S - TREBINSEIRIIEEREEHE 250, 4 7EDOENKS
JURKRBELNTVEY, (NSDOERBIURERNIFET ¢ /8, HE, BHEI O L HD,
EROENLIZ S 12 - THEHORERE 20 BRFER & 22300 T2, BRCRERRRR2 52T
R A EYEND S, 20120, HBKOERD - B%E ITRIESDORESEEL L, o
HIC L > TA AR RATACE L LI, RERTIET ¢ VB, ABEESIUERR Y
DML L Bbh s Amberlite IR-120 33X U IRA-401 2EH U, Ch b 4 F o RkE
ik b AL 2B OMEIRIZ Table 5 D X 5 Td 5,
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Table 5. Properties of syrup after treated with ion exchange resins

Items 3};1;%)0:&?; Cation resin Anion resin !g%%naggiﬁsand

Color Turbid Clear, yellowish Clear’yellowish Clear’colorless
Taste Squid taste Sweet Sweet Sweet

Odor Acid, squid odor | Slight squid odor | None None

pH 8.3 8.4 7.2 7.0
Sugar content (%) 32.0 30.0 30.0 28.0

Salt content (9) 4.5 3.2 2.0 2.0
Nitrogen content (%) 6.0 1.2 1.2 0.8

Table 5 iIL&NUE, 44 o THRBEOHERITHIKO D 2 BERIEKE L TEBLNA HEHORE S LT
BRSO OSNL, 21, EABIUERELOEICHLEL (0T 5, BEILENIC
HUMBRIC BN TRPPED T, Chid 44 o SHLEBRI S TEIE L b AEEH N 3
IKRGDEE L2 rDd LA 3,

4. EINEOFERERAE

BRI 2 4 7 ENOE—FRO 1. DERT 3 HE, WAXEICSA 3HEL2EZEL 2S5
Bloe THUSA WRBRECH U THEBAT 2RI 117 30RE E U TOREDA TR {, RIS
DATAB~NOBEILE B IBK THLLREORZEHEL TS Y, b b IcERERCE b
A B HEDBKBATSD & LR BGABETOREE L2 L EAORZDOTH B, LT BB
T2 BEEDKDIEE 24 72 51 2 ENUEROE R A 2R L 2% Table 6 12577,

Table 6. Limit to use recovered syrup for preparing smoked squid product

Water | Smoked squid after | Smoked squid after

Sugar | Salt content preparing leaving for 1 week
Items pH |content content) " . " Water Water
squl V.B.-N V.B-N
H t H
GO 1 OO [ (o) | °eent] (megg) | PH |ontent] (mggg) | P
Seasoning waste 5.4 | 32.0 4.5 — — — — _ _ —

Recovered syrup | 7.0 | 32.0 2.0 — — — — — — —
After 1st soaking| 5.8 | 22.0 5.4 63.5 45.5 21.4 6.6 | 45.0 22.6 6.6

Recovered syrup | 7.0 | 20.0 2.4 — — — — — — _
After 2nd soaking] 6.4 | 16.0 5.8 60.3 48.7 22.6 6.6 | 46.0 30.3 6.4
Recovered syrup | 6.8 | 13.0 2.8 — — — — — —

After 3rd soakig | 6.6 | 10.0 6.2 72.5 60.5 22.8 6.6 | 58.5 45.4 5.8
Recovered syrup | 7.2 6.0 3.3 — — — — — — —

Table 6 & LNIFZBENERICERED A 7 2REL, F—FRET2 5 LEERPOEN A HHE
TICREL, FRFC A D AOBKIC X O EROBERBYT 3, 35 OERPEAL CERIE
—FRIR E U TERATHREROMEERNEL b 4T 2, 20OFR. BEERPOME 10% LT
a4 B L Y OBKIARTES L2 h BRESREGELNL 25, O LS, BEIERE
DEBICH T2 > THEROEEIZ 10% DL ETERFT s 0EBD 5 E0A L5,

PAEDREERL bR v B, E—F R ORI BEERE L b TIC 4 F LS lEED
PR L VElR 2N, BESE—FROBMNZ b > THERLES & 2HERLIY, REOERIZH I
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o Tid A4 X P RERIEOLIR, EHNEERCE Y 2 BEROGRTS L OIS S e Ta b
MRy ETh 3,

= 3]

4 W ERMETEOE—RARBECE L1 2 BHEROEAFIAC D SHEL LER2EH T K
DE>5Th3B,

(1) FBERTOKBERDIIBRIERLC L L BERE N, C OB A, BEBEG 0.03~
0.0496 AT, Kigfbnve o s BEIT 0.409% LATHESTH 5,

(2) BREADIDOWEBICIZ7 4 V2 —FEEPEYTH 3,

(3) BEABOER%Z Amberlite IR-120 35X 0" IRA-401 iz Lk H ML, 4 HBOERBIUR
[EBRETE B,

() BURINIEIRIC L h E—FR 2 KETHSERTOEE BRI U, BEY 10% T Lah
A PAE D DOBKRBARTED &2 - TREFLHEBE SRS,

X 23
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