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Application of automatic potentiometric titrator in determination of acid
value and peroxide value in biscuits
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(Food and Drug Inspection and Testing Center of Jinan, Jinan 250000, China)

ABSTRACT: Objective To establish an automatic potentiometric titration method for the determination of acid
value and peroxide value in biscuits. Methods The oil in the biscuit sample was extracted by ultrasonic extraction
with petroleum ether, and the acid value and peroxide value in the sample were determined by automatic
potentiometric titration and manual titration respectively. Results The acid value and peroxid value of 15 biscuit
samples were determined by automatic potentiometric titration and manual titration, and the results were tested by
paired t-test. There was no significant differences between the two methods (P > 0.05). The relative standard
deviations of high and low acid value samples measured by manual titration were 0.34% and 6.74%, and 0.27% and
1.87% by automatic potentiometric titration respectively. The relative standard deviations of high and low peroxide
value samples measured by manual titration were 0.13% and 0.96%, and 0.08% and 0.21% by automatic
potentiometric titration respectively. Conclusion The precision of automatic potentiometric titration in the
determination of acid value and peroxide value in biscuits is better than that of manual titration, with good stability,
safety and easy operation.
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Table 1 Comparison of titration results between manual titration and automatic potentiometric titration

N TR 1 3l H (3L R 2R
BT
24 /(mg/g) 1 AL /(2/100 g) Bt /(mg/g) i AR E/(2/100 g)
BER 1 1.2046 0.1159 1.2204 0.1204
B 2 0.4895 0.0644 0.5013 0.0697
B 3 1.8357 0.2301 1.8543 0.2358
g 4 1.4692 0.2104 1.4058 0.2087
FES S 0.2684 0.0264 0.3014 0.0253
FEG 6 0.4508 0.0521 0.4621 0.0543
FEfh 7 1.1148 0.1288 1.1058 0.1234
FEfh 8 0.5864 0.0804 0.5547 0.0772
FEdh 9 0.4645 0.0541 0.4874 0.0583
RS 10 0.5273 0.0586 0.5432 0.0599
B 11 0.2514 0.0147 0.3149 0.0135
B 12 0.7164 0.0943 0.7139 0.0931
T K] 1.8543 0.2084 1.8649 0.2050
B 14 0.7905 0.0885 0.7814 0.0907
FEfh 15 0.8046 0.1073 0.8731 0.1087
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Table 2 Comparison of precision between manual titration and automatic potentiometric titration in the determination of acid value

N T3 % 75 /(mg/g) A 3l H AL E {5/ (mg/g)
RN LA TRERANFE AL RN FE A TRERANFE AL

FEdh 1 1.51 0.20 1.52 0.22
FEdh 2 1.52 0.24 1.52 0.22
FEdL 3 1.52 0.21 1.52 0.22
FEit 4 1.51 0.21 1.52 0.22
FEah 5 1.52 0.23 1.52 0.21
FEit 6 1.52 0.22 1.51 0.22

X 1.517 0.218 1.518 0.218

s 0.00516 0.01472 0.00408 0.00408
RSD% 0.34 6.74 0.27 1.87
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Table 3 Comparison of precision between manual titration and automatic potentiometric titration in the determination
of peroxide value

N T3R8 :/(2/100 g) F I AL E 3032:/(/100 g)
e el AR AR I AR R e b AR I AR
FEH 1 02116 0.0526 02115 0.0527
RS 2 0.2120 0.0517 0.2114 0.0529
FESH 3 0.2116 0.0529 02116 0.0527
FE 4 02118 0.0527 0.2116 0.0527
FERL S 0.2116 0.0525 02112 0.0529
FERL 6 02112 0.0532 0.2116 0.0527
X 02116 0.0526 02115 0.0528
s 0.00027 0.00051 0.00016 0.00011
RSD% 0.13 0.96 0.08 021
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Fig.l Titration curve of automatic potentiometric titrator to determine the acid value of biscuit sample



%3

JREA, % A Sl AL E (N 2 BT R M A SR A (B Y S T 5

1135

3 4 ip

AR S5 DL AR 5 1 D A, SR A i P IR R O

SEHGETAE AL AP AT, 0 531 PN T30 7 35 R R 230 2 1
LI RN A A . S ORI, S AL E
ASCEXT DT R R AL AAL (EL A I 55 A TR R A A R TG
BFERS, BRI S T A LREE, @ 7 ALK E
ASCIN R BF 2 b R AN A AR A I E T 0k, s SR
TR A I A I E R AN SR A (R T 255

SE

(1

[2]

(31

(4]

[5]

(6]

(7]

[8]

[9]

TR, AR, BRER, S5 — BRI E BT o B AR A TR
— RG] ALat2ABE2E, 2013, 28(4): 67-69.

WANG ZY, ZHUANG Y, CHEN YY, et al. Determination of fats and their
fatty acid compositionsn cookies by gas ichromatography with one-step
sample pretreatment [J]. J Beijing Univ Agric, 2013, 28(4): 67-69.

FRAE, UK, B WX PET AL R (7] A5l
BE, 1997, (2): 26-27.

WANG XL, LUO XL, GE XY. The influence of grease on biscuit
production [J]. Cere Oils, 1997, (2): 26-27.

HOCH, R, R, S5 MR AL MR S BE R (). R SR,
2013, 26(3): 1-5.

CAO WM, XUE B, YUAN C, et al. Research progress on the oxidative
rancidity of oils and fats [J]. Cere Oils, 2013, 26(3): 1-5.

NAOHIRO G, SHUN W. The importance of peroxide value in assessing
food quality and food safety [J]. J Am Oil Chem Soc, 2006, 83(5):
473-474.

R B it o o U (00 S e 7 R T S [T]. B e & ),
2020, (3): 113.

LIU H. Problems that should be paid attention to when determining
peroxide value in food [J]. Chin Food Saf Magaz, 2020, (3): 113.

R 2004—2007 4L ELRE i Bt Pt AR . RHT A9 E 45 2R
SrHTL]. AR BIBIEESE, 2000, 35(1): 51, 54.

NAN SZ. Analysis of determination results of peroxide value and acid
value in Antu Pastry food from 2004 to 2007 [J]. South Chin J Prev Med,
2009, 35(1): 51, 54.

FRBUT, BaMk, PR3O, & & Silie i bra e pr s BuR D). i
AR, 2006, (3): 335-337.

CHEN HJ, MAO JL, CHEN WX, et al. Research status of antioxidant of
fatty foods [J]. J Zhejiang Agric Sci, 2006, (3): 335-337.

FHZE, ST, Satibé. i A AL RIS AR fe 55 K i it 1], o
[E 9% A £, 2000, (2): 60.

TIAN K, LU J, GUO JX. The harm of oil oxidation and rancidity to
human body and its preventive measures [J]. Chin Prim Health Care, 2000,
(2): 60.

FRATAR, B, fTimng, &%, i Bl OF T i A R AN
FEREEED]. B LR mREER, 2019, 10(13): 4174-4177.

CHEN HJ, XIONG HH, HE HY, et al. Uncertainty evaluation for the

determination of peroxide value in biscuits by titration [J]. J Food Saf

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Qual, 2019, 10(13): 4174-4177.

THA, XUBPHR. TR A v A AR il O RGN e o, FH Fr e ). e
LI, 2018, (2): 188-195.

MA C, LIU ZZ. Application and improvement of acid-base titration in
vegetable oil quality and safety control [J]. Chin Food Addit, 2018, (2):
188-195.

GB 5009.229—2016 B iy EREZARE £ PR A9 ELS].

GB 5009.229—2016 National food safety standard-Determination of acid
values in foods [S].

GB 5009.227—2016 fhh A FZbRIE £ hh i AL ERIE(S].
GB 5009.227—2016 National food safety standard-Determination of
peroxide values in foods [S].

M. AP RR AN RE T R (D], R A A R A I 24 4
2019, 10(17): 5862-5866.

LIN YB. Improvement of determination method of acid price in moon
cakes [J]. J Food Saf Qual, 2019, 10(17): 5862-5866.

FoKIE, T B PR | o EUREIE A BT T
HE THESE, 1999, (2): 3-5.

WANG YJ, YU H. Discussion on the determination method of acid value
and peroxide value in food inspection [J]. Chin J Pub Health Eng, 1999,
(2): 3-5.

XI5, FM, WA, . RN R S ARSI 3 AR 5k FR 1]
AL RGN 2EAR, 2019, 10(14): 4478-4482.

LIU F, WANG C, YANG J, et al. Progress of determination methods for
acid and peroxide values of oils and fats [J]. J Food Saf Qual. 2019, 10(14):
4478-4482.

KRz, HLLI S 2R Bt Al
Tolk, 2011, 18(2): 43—46.

CREMA PR 3 ST 0], AR i

LIU FY. Analysis on influencing factors on determination of peroxide
value in food with potentiometric titration method [J]. Cere Food Ind,
2011, 18(2): 43-46.

Figt Z@W BB E SR ] BB 4, 2014, (5):
110-111.

WANG HL. Occupational hazards and protection of chloroform [J]. Mod
Occup Saf, 2014, (5): 110-111.

FEILEA, T, FHMNFRAL | 1 SR B2 A e T i )], MR 54
BT, 2017, (6): 54-56.

JIANG XJ, ZHOU X. Discussion on safe determination method of edible
oil acid value and peroxide value [J]. Cere Food Ind, 2017, (6): 54-56.

(G %4 hBRLr)

{EZ /T

BER, BWEIEN, FTERRGE
ARBERBREWRN,
E-mail: 1711529895@qq.com



