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Optimization of determination method of gel strength in GB 28304-2012

TU Han-Chao, XU Bin, DAI Yan-Yun

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China)

ABSTRACT: Objective To optimize the detection method and explore the detection method with stable strength data and
small relative standard deviation of Curdlan. Method Using Curdlan as the material, compare the glue making methods,
optimize the sampling amount, heating temperature, ice water bath cooling time, and parallel measurement times based on
single factor experiments, and analyze the optimal combination of each factor condition through orthogonal experiments.
Result The determined detection method is to take a sample of 0.30-0.31 g, add 15 mL of freshly prepared degassed water,
stir with a trace sampling spoon to evenly disperse the suspension, heat in a boiling water bath and maintain its uniformity,
heat in a water bath for 10 minutes, then remove and cool in an ice water bath for 50 minutes, and conduct three parallel
experiments. Conclusion This method has a small relative standard deviation and stable data. The column heads with
diameters of 0.4 cm, 0.5 cm and 0.6 cm for products with gel strength greater than 600 g-cm™ can be used for determination.
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Fig.1 Problems encountered during the preparation of Curdlan

using the national standard method

800 1
700
& 600 4
5 500
K
2400 4
=
2 300
% 500 |
100

U Al AP 7

[ 2
(A A A LIS A A AL A A AL

A )

A

¢

B
ENCIRE ©Th

B2 ARHRAENERRSmEER
Fig.2 Results of different adhesive methods for measuring different
products
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Table 2 Influence of different gel making methods on gel strength
determination
K AT BJ” cr
ili9rprS ik Btk R ok bR ok

BEHR P (grem®) 545 593 581 605 522 507
AIXTFRER2ZE RSD (%) 123 1.1 143 15 125 08
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R 0.3 g, JFRMUERTEE, Xm0 S el E K0T B

J7R R, AR ARE AR, LT R IR AN AR
AIGOL . AR ARG 22 FoRF , SR =7 e P AT
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Fig.3 Effect of different sample weights on gel strength
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Fig.4 Effect of different heating temperatures on gel strength 2 12
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Fig.5 Effect of different cooling time on gel strength

224 AT OR S AL AR

HiEL 6 FT, BEMC R BE R R = UCHAT IR B TRE,
TEBEE M E R %, S8 2022 AT A A0 H B A X e
W ZE B WG R, WA =P I R () 9 22 S die /- DAL e
FTNAE 3. 4. 5 YGHATIRERIESC S S

0 1 2 3 4 5 6 7
FAUHIK
6 WRE R BT KR SR BT Y 3 1)

Fig.6 Effect of measurement times on gel strength
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i A A D ¥ 2R A E i, 3 T BB T W DA B
PRI RE L, RUAHXSARUE 22 (RSD). HI4R 3 MM 2273 Bl
S MDA A i 22 B AN TR] AL R EUOWUT hy A Bk > C i A
6] > D PATREC> B INBGIRE, FREERAYZmER K, H A
ST EE OCTE R R o AR A PR K (LRI 22 AT
FAHT, 25 IEKUCH A2 <Al <A3, B3 <Bl<B2, C2<Cl <C3,
D1 <D2 <D3. IEAZIB A AR T5 98 A2B3C2D1,  RIFRH:
031 g, PR 100°C, WOKHHEH S0 min, P47 3 . fRm
PABA A TR, A BRI Jy 621 g-om™, HIXT 5
2274 0.89%.
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Table 3 Results and analysis of orthogonal experiments

o ATRFESE BIBGEE C 2D D PATIREL AR ARiER 2

df

(2 (<) (min) () RSD (%)

1 1 1 1 1 1.75
2 1 2 3 2 2.62
3 1 3 2 3 1.22
4 2 1 3 3 1.66
5 2 2 2 1 0.89
6 2 3 1 2 1.35
7 3 1 2 2 2.55
8 3 2 1 3 2.78
9 3 3 3 1 2.96
K, 559 5.96 5.88 5.60 -
K, 390 6.29 4.66 6.52 -
K, 829 5.53 7.24 5.66 -
k, 186 1.99 1.96 1.87 -
k, 130 2.10 1.55 2.17 -
k, 276 1.84 241 1.89 -
R 090 0.25 0.86 031 -
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GB 28304-2012 HHLE NI E AL RST 4 0.5 em, #5252,
3 SE2 B e 3K (R A B P b8 DLAY A 0.4 cm #1110.6 em,  BICTTRR A
SRE e, A ShE XA R BE E R  REA T R, S5 RN
T AR X TEURIREEIRT 600 gem™ 19 145, 2 57 i fli
0.4 cm 1 0.6 cm AYFE L A5 B9 EHE I T 0.5 em A1 3K 00 1Y %%
T, T 4 15 T 600 g-om™ 45 A Sk A5 A Bl B AR — 3,
76 HH R AT L e A8 FH 0.4 cm F110.6 om A3k MEAT R0 2

%4 RERH kTS RE BB
Table 4 Effect of different size column heads on gel strength

o g 0.5 cm AE3LM 0.6 em A3k
b O4em FESUARE R
R TE  a 5 THIBERCRE AR BRI
HEICHRE (g-om™) 2 2
(g-em™) (g-em™)
A 404+8.8 488+5.8 458+5.5
B 578+3.8 592+5.2 588+6.9
C 613+5.8 621£5.5 620£5.9
D 866+4.2 860+3.7 858+4.4
E 937+£5.5 941+4.1 952+6.2
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JEEIN 5 5 2 EAT Ak A5 B0 SOHE R I vk s BURE RN
0.30~0.31 g (HRHE™ &b Ay T A5 SR ME 35 F A0l Y A o, A
Mt 031 g) & 18 mmx180 mm AYILAE ', K & 0.0001 g,
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I TR ), A 15 mL BE A BEAK, R BURE 25 L A T
Pibt, AR 10 B ) Eade—k, U T R R A
5, BEdE S min, SRJERIRE A BKE D, EEBFEW
BRVE B R0pE b U R B FO R (BEREA R ) JE, Al g,
FFE K IF 10 min, B 7E KK I 2 A1 50 min, A0 5
ZYCPAT, BOPATINGE 85 RAGFEAE B ECI e 4528, Bcr
AT P 5 R EAR R T BIER 10%. Sk IS /Y 7k 858
Fili b bR T2 A = AR SR = o o T BERGR = T
600 g-em™ A= S AT L AR 0.4, 0.6 cm AYAESLAREE 0.5 cm
HERHEATINE , ALK R AT R T AR B A 465
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