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Determination of alkalinity of water-soluble ash content in tea by
potentiometric titration

CHEN Gui-Yun', JIANG Cheng-Ming, LI Ying-Xin, LIN Shao-Yang,
HUANG Tie-Cheng, CAO Xia-Fei

(Guangzhou Institute of Food Inspection, Guangzhou 511400, China)

ABSTRACT: Objective To establish a method to detect the alkalinity of water-soluble ash in tea by potentiometric
titration. Methods Different kinds of tea samples were selected, then carbonized, ashed, heated and washed
according to the national standard method GB/T 8309-2013 Tea-Determination of alkalinity of water-soluble ash, and
determined by the potentiometric titration method and the national standard method respectively. The results of the
two methods were compared. Results The standard deviations of blank and sample was 0.001% and
0.028%~0.031% respectively by potentiometric titration method, and that was 0.003% and 0.044%~0.061%
respectively by the national standard method. The standard recovery rates of potentiometric titration method were
ranged from 89.9% to 92.6%, and the limit of detection was 0.003%. Conclusion The potentiometric titration
method has the advantages of high accuracy, good stability and strong operability, which can eliminate more
interference.in detecting the alkalinity of water-soluble ash of tea. It can be adopted widely.
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S g == N B AT A AL R [ 5K bR E 7 i GB/T
8309-2013 (45 AKIFHERSHBRIENE ) DI TR 3, I
PR SRR AR5, Lk FR s v A 1 VR0 A /K T T K o
BRI o ETTIEATAE 2 A E B R ()i 2 L R R ERA I .
P S 7 R B (2 P B R AL 0, R AR
FELES /DN, 0 b IR X B €0 A W g A A 2 55, 2% 0 LA ufe
HWT, S5 22K Q)FR SRR AFE A T R
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MEHIWT, REBCR . TELUERIRFTE D, sl b IlE 122, R
MBREETE . LU T 2T S ik i b el i TR 5 4
TR IR o SR A 7 1 2 ) K IR
IR A TAS DN BT o R S R AR A S S
BN B TR B A A A, SRR R LA B 2 A2 AL, TR
TE L A BRI, B R R RO K R R A, B R
AR A IR, AT i T 26 12, T LA A 2 1 0
28 SR E AR T U AR AR T LI
(77, THBRAS KK 5 B8 I 5 2 B i B 60 P A
BARE 2 TR, P A I Y RABORE | AR R R A
ARSI A S

2 HRSHE

2.1 EE. RFIFNR R

916 Ti-Touch Hi N % & X (F £ J7 # 2 Al );
GZX-9420MBE T # 4 ( L ¥ iR sk A B A A,
MS304TS/02 HiF K- (HF 40 8 - FE R 24088 () A7 FR
F]); BF51894C-1 Thap p [FEBR KR (L) A BR A Fl o

ERERARMETS M (C(HCD)=0.1000 mol/L, GBW(E)081127,
VYT MG R A B2 D

oK E R IEAR(YEE Whatman 23 F); I EEAE 5 /R 7
(B =2 BAFD;, LI E KN Milli-Q 4ik,

FE A PR TT 8 SE 1 DU AP IR Rt . Bes
BG5S
22 ZWHE
221 B

IR SE R 0] W JEHE 0.5 g, IHAGEIR K it Jn i i
F1L,
222 Hepara

¥ HE GB 5009.4-2016 (b2 ERERME Bk
A3isE ) U9 GB/T 8303-2013 (25 BERGFERYH 45 & H:
FHpmaEsE ) UIH GB/T 8309-2013 (2% /KIEHEIK />
R EEIN A ) PUrl%t 4 2R ERE AL TR . B .
JeZs . HAGRIHATAER

OFREE

WERIFRIBUETE 5 28R 2~3 ¢, BRI AIr fitE

AN . 2 R PORFREORE &b, L BE SRR, 1R
has AR

@mAbKIE

TE L AR B DL/ SO B RE 78 00 e Ak 2 T0ME, 9K
JE BTG, 18 550 °C£25 °CHI5E 4 h. B HIE 200 °C
LAy, B, A T2 840 30 min, PR, BELIEE
HIJE 2 IRFREA AL 0.5 mg HIEE .,

@Bk E

2y 25 mL FAZEIB K 53 UK 8K 4 IHT 38 i e A
100 mL BeAfrh, o FRMIL, /N JOmBE Rk, Bk
R . I TCIKIEACT IR, I G K IR PR AR
Wk, B R ERAIVERIARTIZYE 150 mL kb, KoKiE
WRAEERRENG, Ves)E (R B RS 48R0 2 W,
0.1 mol/L bRV W HEF TiH E o
223 REEH

H, A T o R R 5 45 IR BRI 2 AR =X (monotonic
equivalence point titration, MET), i& 155 Il htHXT 3
Ko HABESR AR | B i 48R % nll 5 W) R 4538 % (1 TR °E
I 257 22 (dynamic equivalence point titration, DET),
T4 7 TR MG 2t BT A i 2 AR Ak AR Ak, T 8 R O 4 B
e, MBS YN0 A BEE, EERBIE YA, &
BREZBUKAE R E . DET BT EHEE A YT MET B,
WY 2 DR R FE ST B, WA E LR,
B it T S R e A AR B s AR, ) B TR B e g,
Tl s VR A RIRE b 43 ) 2E 30 8 B MET A% xCF DET
AP AR

3 HEREHR

3.1 ZTAMHMEESER
3.1 FrLAREA4R

M 1 nTAn, He BRI ZARME TR, T 0 E 25 P,
AR HE R 0.06 mL, FRAEMR2E 0.003%.
312 wAER AT RS R

OB R

23 FIRR S MR, 200k B AN IR AR B 4 0.001
0.002. 0.004. 0.006., 0.008, 0.010. 0.015 Fl 0.020 mL, %I
25 PR A EA T A MR . M AR B U E/NT 0.004 mL Bk
KF 0.008 mL, ¥HBFER AR GG . T ARBLL /NS
S ¥ B BRAN B 0 T G ) 4 0, HLIRER I A i
SERFUIE R, AT RES 5 G I 45 S RS B, DR s (AR
R E A 0.006 mL.

OfF5ER

Iy I EAE S IERAE: 5. 10, 20, 30 Fl 40 mV/min
WS, 25 RRVIE AR 20 mV/min B, bRl 2
e/, K (E SR E 4 20 mV/min,

@HL A
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Ay BB B IEAG: 0.1, 0.2, 0.5, 0.8, 1.0 F12.0 mV,
25 SR U E A PR (B B AR, S A I B R] o el
2 HIRERE A, SRR T 0.8 mV, FHUAS =ik
&, MELLHELS, I A PG IR B 0.5 mV,,

PR G2 AR S5 e MET #aK,
TRFUE BB N 0.006 mL, {5 5154 20.0 mV/min, HL{7IF
fliF AR HE L R 0.5,

HHE 1 AT HASI E TR 55 AR, ARG
YI{EM 0.0430 mL, FR#EZ 0.001%.

Fz1 TEHRMNEER
Table 1 The determination results of blank

313 FrLARXfufLELTasRILEK

F T KRR S Bl I, BT A S AR 1k
ARAEE W, W E B K 5] 0.06 mL A ] W5 F
s Ak, TSI E AR R, SFIME A 0.0430 mL, A7 #E R
ZEN,
3.2 HAEESER
321 FrEiaMRER

Fe M E R AR UE I, 3 IS . e A ek
FRUEA TR o R 2 WIS FOKIE K I8 I E
2.18%, triEfiZE 0.044%; S F-HIME 1.63%, trifkfhizE
0.045%; B EIIMH 1.79%, bR 0.061%.

£ F L7 /mL HL 7% 1 /mL 322 WfLiEEAESREFRAFER
1 0.06 0.0432 ik E T
2 0.06 0.0439 S T AR R E PR, B/ MATY B AR E
3 0.05 0.0410 i, SR E A R e MATE B 0,05, 1, 5, 10 #1120 puL
4 0.06 0.0440 YRR AT AN 1 R, M MEFUE AR, 2
5 0.06 0.0429 o LB R, A SFIROA R, 2565 BNk ik
6 0.06 0.0427 A 10 pL,
7 0.06 0.0443 SR EE SR (E: 10, 20, 30, 50, 80, 100, 150
8 0.06 0.0419 Al 200 mV/min PR, 45 R RSN SR PES
FH{H/mL 0.06 0.0430 TR AN, A RS T, BRI A
FRUED22/% 0.003 0.001 i 50 mV/min, FIKESER R E R 50 mV/min.
F2 HRNELER%)
Table 2 Determination results of samples(%)
se LH YRS ERUREES
FL A I F T E P AV 7 F T E FL A I F T E
1 2.171 2.181 1.524 1.689 1.712 1.692
2 2.173 2.166 1.505 1.657 1.752 1.741
3 2.160 2.219 1.534 1.586 1.722 1.817
4 2217 2.190 1.552 1.603 1.747 1.888
5 2.172 2252 1.551 1.669 1.712 1.847
6 2.152 2.098 1.495 1.611 1.671 1.775
7 2.204 2.174 1.527 1.575 1.664 1.803
8 2.128 2.187 1.593 1.678 1.719 1.770
/% 2.17 2.18 1.54 1.63 1.71 1.79
PRt 22/% 0.028 0.044 0.031 0.045 0.029 0.061
F #1 P(F<=f) B2 0.12 0.17 0.050
t K5
g 0.00079 0.0020 0.00094 0.0020 0.00099 0.0038
HEL/N P 0.13 0.28 0.12
g4 22 0 0 0
df 7 7 7
t Stat -0.64 -6.0 -3.4
P(T<=t) HfE 0.27 0.00028 0.0056
t FURRIG A 1.9 1.9 1.9
P(T<=t) X2 0.54 0.00055 0.011
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e 2 PR, FRETEE LR RE 2 MRER, 2 A%
R K oA 2k, LA 2 R B B o R .

SWRFNEL A WMEMRKX R DET X, &
/NI 10 uL, {5 SR 50 mV/min, %524 1% E A
K.

A 2 AT AR TEAS . B R AR A A T
Kl I ZEBME R 2.17%, ARMERZE 0.028%; 22
SEIAE 1.54%, B 22 0.031%; BT EI9ME 1.71%, B
22 0.029%.
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Fig.2 Setting equivalent point of samples by potentiometric titration
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(B — A, PRV 22 /0N, 25 R DR A H A T L R
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g, MR-
324 FiEAAERR

ZEFES 21 REEERE MR HERZE R 0.00049%,

R R BR S 0.003% 6
3.2.5  wAREE ECE E I

HE% 3 0, LIS AR, 76 0.54%. 1.095%7F
1.62% 3 AS/KFF SEAT AR 1m0 e S5 58, 181l 2 43 51
90.7%. 89.9%7F 92.6%.

F3 MirERER

Table 3 Determination results of recoveries

LiEDYN
4
JERE% R % R E /% R %
1 0.54 1.93 90.7
2 1.44 1.09 242 89.9
3 1.62 2.94 92.6
4 &

i PR U A P, ST T RE MR I E R K
PROY B B LT R o 5 AR R T i AR, IR R
R B, RREVE AR, AR IR o JE R LRI E
WAL A Z B T, REA GRS Z TN R, #il
TE S A THET o

SE

(1] “F#EE, 2R, K AFZEHIZE R P a2 2] i
5Pk, 2020, 41(2): 216-224.

Xin DD, LI DX, Zhang H. Chemical changes of different kinds of tea with
the processing [J]. ] Food Res Dev, 2020, 41(2): 216-224.

[2] ZEHbk, XUFAE, sRABAR, 5. JURMSH oo o oE ], ek
i, 2012, 18(7): 31-34.

Li QL, Liu FW, Zhang YJ, et al. Investigation on the contents of ash in
some teas [J]. J Anhui Agric Sci Bull, 2012, 18(7): 31-34.

[3] EWEE, FJ7E FRIFZ 7 5 E bR uE TG bR AT (9], g0t
I, 2014, (3): 45-52.

Guo GY, Wang GM. Analysis of physical and chemical indicators in
chinese tea product national standards [J]. J Chin Tea Process, 2014, (3):
45-52.

[4] XUMEEE. SEMASH A S T[], AHRSS, 2011, 28(8): 1215-1216.
Liu XX. Ash content and Guizhou evaluating tea quality paper [J]. ] Agric
Tech Service, 2011, 28(8): 1215-1216.

[5] GB/T8309-2013 7% JKVFHEIR ML E[S].

GB/T 8309-2013 Tea- Determination of alkalinity of water-soluble ash [S].

[6] P75, H AR BRI s L BRI )], 1648077, 2014, (4):
55-57.

Yang XL. Color judgment at point of titration in alkalinity determination
with methyl orange [J]. J Metall Power, 2014, (4): 55-57.

(7] B IAL PP A i /5 700 (R BRI S S0 3R PR () T L BGRR[0, DU

T B4R, 2001, 21(3): 65-67.

Cai WQ. Improvement of acid-base titration experiment operation [J]. J



%5 15 3]

Wik ze, 50 WO A TR A DU 2R /KM I i

5231

(8]

(91

[10]

[11]

[12]

[13]

Hanjiang Normal Univ, 2001, 21(3): 65-67.

R, KRR, RAHR RSB E R[], REAEHCE
ARh), 2014, 8(13): 49-50.

Zhu MC, Zhu CX. The Application of mixed indicator in the detection of
total alkalinity [J]. J For All Health, 2014, 8(13): 49-50.

RIS R A 20 TR 5 9 7 500 00 A I BE [0, AR R AR M,
2007, (6): 11-14.

Tang XL. Determination of total alkalinity by methyl orange-isatin mixed
indicator [J]. J Tech Superv Water Res, 2007, (6): 11-14.

FiRaxte, FhER, TKRHFI, S5 FREETHMASH KA I A0 Iy iR AR
[U]. HHEZEINT, 1997, (3): 39-41.

Chen JY, Sun GL, Zhang QG, et al. Discussion of the alkalinity of
water-soluble ash in tea by acidometer method [J]. J Chin Tea Process,
1997, (3): 39-41.

ARIRRE. BT AR DRI SE 5 A R B ER TR A K S B T E
[7]. EFRZy2AnEsE4%E, 1981, (4): 253.

Zhu ZE. The alkalinity of water-soluble tea ash containing high
manganese was determined rapidly by ion exchange method [J]. J Int
Pharm Res, 1981, (4): 253.

XRLEE, EEI, DAY, 55 A SRS IR SRR R A T
H[J]. AL TiEHEIR, 2019, 45(12): 85-85, 99.

Liu YX, Wang JF, Yao K, et al. Determination of chloride ion in
compound fertilizer by automatic potentiometric titration [J]. J Chem Eng
Design Commun, 2019, 45(12): 85-85, 99.

AU, B, SkaKt. B A AT L IR E AR B IR AR

[14]

[15]

[1e]

7 FFEL]. BRI AR, 2020, 28(1): 87-93.

Li WX, Lv SD, Zhang JG. Study on automatically potentiometric titration
simulating manual titration method for determination of fatty acid value of
grain [J]. Sci Tech Cere, Oils Foods, 2020, 28(1): 87-93.

GB 5009.4-2016 £ hivZ A= [EZEhRIE £ ARSI NES].

GB 5009.4-2016 National food safety standard-Determination of ash
content in food [S].

GB/T 8303-2013 2% W IRFE A o KT 5 I E[S].

GB/T 8303-2013 Tea-Preparation of ground sample and determination of
dry matter content [S].

5%, Bleig, KAE. K EVREBE B4 1 Sl A A 1k A s A X
[7]. PREE Sk, 2008, 25(10): 908-910.

Ni R, Yang LB, Zhang Y. Determination of drinking water total hardness
using automatic potentiometric titration in two modes [J]. J Environ

Health, 2008, 25(10): 908-910.
(FriE %4 hBeir)

{EZ & T

MiEm, L, TEM, TEMREE
ARBRE.
E-mail: 2426491532@qq.com



