K g e BN & | AT BB N PR
SIEE L, EAEE, R#ME, KHLL, B4Es2 R
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% 066000)

FHE: Xl i e HoR Al LG G 1 FEBR  (Visible Spectral Titration Technology,
VSTT) BN FHAITTE, B0 e i g 12500 2 2 it b SRR I T AT o ) R DG 5 7 V240 N R
SEVEBHAT i S BRI E , e 45 AT SRt A, IR OB IR HERR It . R R
ot BR A5 FR B o DGR E I E & v B IR S A R 5 N L e RN E 45 RO % R (P>
0.05) , HIHAEMME. KA MEER . Jelk i e izle & h SR &80T, 1%
JEJTAE e, ATEAN TRE R E .

REEE: G e VSTT, & i SRS B A

Study on the Application of Spectral Titration in the determination of

total acid in food
LV Ping-Pingl, WANG Hai-Bol, GUAN Chao-Liangl,Zhang Yue2,Li Jia-Qi2, WANG Fei2*
(1. Comprehensive Technology Center of Suifenhe Customs , Suifenhe 157399, China;
2. Technology Center of Qinhuangdao Customs , Qinhuangdao 066000, China)

Abstract : The application research of a new titration technology-Visible Spectral Titration
Technology (VSTT) verifies the feasibility of spectral titration for the determination of total acid
in food.The total acid in food was determined by spectrometric titration and manual titration. The
results were statistically analyzed, and the accuracy, precision and detection limit of the results
were compared.There was no significant difference between the results of the spectral titration
method and the manual titration method for the determination of total acid content (P> 0.05), and
its accuracy and precision met the requirements of the standard. The spectral titration method is
feasible for the determination of total acid content in food. This method is convenient and accurate,
and can replace artificial sensory titration.

Keywords: Spectral titration; VSTT; Food; Total acid; Applications.
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TR E 223, pH THHLALI EVERAS) B 3 AL EEROT, ITLLAMEHREARS IS . IR
FRANFAT 8 2 N L 85, & R T B e B i, s, REF) L SRR AR,
HAFAEZ VPN IR0 K L 15 5 R ASOR | BRI RS2 Kk 28 570K A7 AE B VR R 10,
HLAL EVEZ A MR G & 7 TGS, HA S HUREN: I/ AR Z @R, 1
HidE M7

i g A 9200 (] WO B R 5E BOR Visible Spectral Titration Technology, VSTT) S23%
[ 22 E QIR HOR, T 2018 AR IRATE,  HF B A F) F A% AR AR S R € Ak 11
Hda, B VSTT Jriki @AM & ARk S b8, BB Az sk, g EmEs
W i 7E 24 R KRR AGAE, 128 S MR A B R R . 516500 e A AR LR
VSTT V£ B A 4 ni s SIEMT . TRtk B ATk 2 R B WS 530 72— 3%
Pert, NARTS M. HATHAR WER A VSTT il 2 i R IR0, A S U Sob it
GB 12456-20212822% ,  HG1E G € OO & il i SR HEAT 1 70 rille , 3R FEIZ 07 R AT AT
P, I T VSTT 75 N T ik mAs 5 15 . HemiiE 252 .
1 R 5GH# 5>
1.1 FEMEE AN

TG E A (SX-Z-3.3)[12], KL 180 mL i3, Z& 2 ByKRERHEABR AR : 25ml i
B T RT (XSE105) Fi-LHpRes); HR TR (MS3) , MERE. SE0, 7T
A, KT R WAL AR A R A ] s AR —HREM, (CTARREERGR, 99.95-100.05%),
RETHERHREARAR: MEL, >98.0%, CNW A#; LB (95%) , /brd, K
s TR TAHRAR; KO, R (299.8%) , KM RHERAL S5 A R A
WA —FK (B .
1.2 FEdn K&

WA AR A (38%vol) 5 ZH 1 9°HEE (EF>9¢g/100mL) , kil HEZE
BEmARA A,

FEmbl s P ARSI ESERE: Al A 10.0ml BT 500 ml A #=
dr, FZK R ZI R
1.3 RRTE

1.3.1 VSTT il &

B}



e E XS HE . IETEHE 380 nm~780 nm, AA=5nm, JEEY 100 ms, F4
5} 18] 100 ms, J&FE 10.0 mm, 3 5E#ZF 0.5 ml/min~5 ml/min, HFEHE 300 $/min, .
VSTT 4k, 2.1,

MseJiidk: ZHREE GB 12456[2], 4 MR FE BUH & i RS (AN 50.0 mL, AR
25.0mL) T Mg, KUMA 70 mL /K. 4 By ECE R [14] (1g/100 mL) , FESEALH
FRAEVEWRI4 (0.1 mol/L) HEATHE, FIF VSTT SHUHII 2 £ IR AAR10 0 72 2 SN A

SAACINPRAEE B AR, IR RZ I Ao (1) 75 IR 70 mL 7K s i

_ [Cx(V1=V2)x Fx0.060] <1000
m- . (D

X

KA X - AEFRRE E(CLLBRIT, gkg 3l g/L), C - AR K E (mol/L),
V1 - 58 B S B TEFE I S BRSO ARAR (mD . V2 - 3 E 25 R RE I S A A AN
PRUEERIAARAL (mD) 5 F - RFERBEAEEL, 0.060 - AMRIH R%, m- WIGHFENE (g

o ml) , 1000 - FA T R EL .
1.3.2  NL#gEFENE

PR 13,1 I E TR IR, INANAH R, S E AR HEVE R (0.1 mol/L) B
T E B AT N L e, 185 AN IR 0 3200 40 5 T 28 s B, 1O S T 2 T AR IR AL B
PR AR, IR R4 A R (D) 5. R 80 mL /K7 FikEe
1.4 FitEabsE

F SPSS 22.0 #AExf WA 77 iR il 5E 45 B EATEON FEA ¢ A0 0 i, HEIR 22 R R AR )
MAE P (Rlsigfl) , HEWMITEALESR, WIEFEEIRMgTty = 3.
2 R 50
2.1 VSTT Jii € & RS H A %E#

BIREICIE R e R, BRI EEE L*. a*. b*EB AL THMN KA, i
I 1 Frs. VSTT AR kS Hoean & 2~Kl 5, FHEE 70 M & i E 4 S8
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Figure.1 Spectral titration of Acid value CIE1976 (L*a*b*) curve V-L*a"b"
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1R, T A TRTER & & S L*, a*. bMEBRAERAE, a*{ffhm, LHEM b*{HkE
i, Ha*EBMEK, HREIERIRAG, hIaEHANROE, e & SEEa A
PRAEVEIAFR 2079 8.90 mL. 1% Rom At A AN, R E DR, SR E.
2-6 VSTT HIAE B % SAsL*-v. SAsa*-v. SAsb*-v J SJa*-b*. SJL*-a* kgt 251k i i,
HEWEAI, T2 mH S A AR HEE AR N 8.89 mL, 8.89 mL. 8.89 mL. 8.56
mL. 9.4ImL, SAsL*-v. SAsa*-v. SAsb*-v E£H VSTT H1EZH SAsL*-v. SAsa*-v, S
Asb*-v HZRIGEE 4 VSTT €5 H I3 8 26 sUR I, Hob VSTT e RS 4 SAsa*-v 5
U AR R, RIS VSTT B AR i 258 S Asa*-v IEAE O %R T8 € 2 S L.
2.2 fEEERR

SR VSTT 75 N T e ik e B b s R & i, R LR 1. xR 1 e ol it
ITRCOIFEAS 156, 25 R K 2,

*®1 HERPEBHOUESER

Table 1 Results of determination of total acid in samples

N VSTT i% W L N ek K L
FE i AR
VSTT method Precision Manual titration Precision
Sample name
(g/L) RSD(%) (g/L) RSD(%)
. 1.28 1.27 1.27 1.26 1.29 1.29
SR} 0.32 1.04
1.27 1.27 1.27 1.27 1.27 1.29
96.4 96.5 96.4 96.8 96.4 96.8
S[ 0.24 0.29
97.0 96.4 96.6 96.9 96.8 96.2

R2 MESER (%

Table 2 T-test of measurement results

95 %z T A B AS X [A]
FEmARR  DMETTER —_— MBMEZE P(sig.) confidence interval of 95 %
Sample titration ) t double tail probability difference
average value )
name method P(sig.) R TRR
Upper limit Lower limit
‘ VSTT 7% 1.2717
SR ) -1.000 0.363 0.01047 -0.02380
N Lg% 1.2783
VSTT 96.5500
S]] -0.707 0.511 0.26354 -0.46354

N L v 96.6500

E: N=6; HHE df=5,

I3 1 Hdls ELBmT R0, A 75 200 £ P S RN B L S, VST T 2 B By - VSTT
FIESE R TRE WL, BB SRR X AR R, X2 TR R E OB
HR = W0FIWT, 10 VSTT 3EX B IR A R 3 2 WK S 805, FE SRR E . R 2 (1 th s



R IR, PIFOENERE SR RR S &, 4510 EE M ZE R P>0.05), B VSTT Akl
EEMmP R ITH, AR N L EE.
2.3 AERMEIALR

735 T DU TE R il A I — € B SRRAEAT AR RIORTS,  IRUE R A TR I AT S . I E S
RN 3.
*3 ARPEBEWENNESSR
Table 3 Determination results of total acid recovery in food
. AIRE ks .
R s Elles
M3ETTE backgroun  standard
Sample determination value rate of recovery
titration method  d value addition
name (g/L) (%)
(g/L) amount(g/L)
- VSTT 1.27 1.00 2.28 2.29 2.25 100.5 101.8 98.5
M
N L3 € ¥ 1.28 1.00 231 2.26 227 102.5 98.5 99.5
- VSTT 96.5 100.0 199.6 199.1 199.6 103.2 102.7 103.2
H
N L e vk 96.6 100.0 197.5 193.5 195.4 101.0 96.8 98.7

HEE 3 AT, VSTT VAR INAR [FICA 98.5%~103.2%, A T & V& (1 b [ i oy
96.8%~102.5%, £7& GB/T 27404-2008 H i RER (R ZH 705 H>100 mg/kg I, [
Fi 95%~105%) U5, REJMF VA AER . FIEE.

2.4 KRR

APEEL 21 et IR, e g R A (O RO S &R, 4R
W& 4, AR 3 HHHITERHIR.

MDL =3 X S...ciiiiiiiiiieeiiieeeee e (3)

A

MDL—J7 VA H PR

S—n AT E FIFRERZE (n>20) U,

R4 REBEEMNELSBRIENHELHR (=21)

Table S The detection limit of total acid content determined by spectrometric titration (n=21)

THEGD  BERE L R T
21 WAEAMELER (L) (gL) ez (L) KR (g/L)

average value standard detection limit
results of 21 blank test (g/L) o
(g/L) deviation (g/L) (g/L)
0.0120, 0.0164, 0.0142, 0.0153, 0.0175,
0.0131, 0.0164, 0.0186, 0.0175, 0.0164,
0.0164, 0.0164, 0.0142, 0.0153, 0.0175, 0.0160 0.0018 0.005

0.0131, 0.0164, 0.0164, 0.0186, 0.0175,
0.0164.




MERERA SO mL, FRATECN 1, DALRRTHI, il e vk e 1 i v iR 1A PR Ny
0.005 g/L, MAEFr GB 12456 (13 & J7 1% AR B 5K H R -
3 ik

LR EHAR (VSTT) & E 7 BT g QU Mo . H AT, VSTT iE7E & AN 4
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