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Optimization Study on Pre-treatment of Tea Polyphenols in
Milk Tea Based on National Standard GB 21733-2008

Xiaoling Wu
Shanghai CTI Product Standard Testing Technology Co., Ltd., Shanghai, 200000, China

Abstract

The content of tea polyphenols is an important indicator for evaluating the quality of tea beverages. The national standard method
GB/T 21733-2008 Appendix A uses ethanol precipitation-ferrous tartrate colorimetry to determine the content of tea polyphenols in
tea beverages. This method has a limited scope of application, especially for beverage products such as milk tea that use emulsifiers
and stabilizers, as it faces the problem of being unable to obtain a clear pretreatment solution before colorimetry, which directly
affects the accuracy of the detection results. This study improved the sample pretreatment method by using pineapple protease
hydrolysis, which solved the problem of turbidity in the pretreatment solution and improved the precision and accuracy of tea
polyphenol content determination in milk tea beverages. The method recovery rate was 98.5%~102.5%, and the relative standard
deviation (RSD) was 0.16%~0.32% (n=0).

Keywords
milk tea; tea polyphenols; ferrous tartrate colorimetric method; pineapple protease; detection cost

— == = = kY s
ETE#r GB 21733-2008 iiZ & SRR R e L iz
AL

ISR ARG TR A ], HRE - R 201114

i E

Ko R A RS0 £ 53547, B FAFEGB/T 21733-2008 M FAFLE KA LBEILIR -8 G B2 4k b & i 2 54k
HPwRLmaesE, REARERNCEAR, LA THEASHMWT AN, B FRWA =50, ERENEAKET
AW TR, A BB A AR R AT R B RATE r k, IR Y B G BRI AR, R
R T FRAERIE R P A, AR T HENILRSWE T RO, I T R T L S B4 0 2 et B e fe o JE 0 R
B, WEBRT SRR AN M, FHERI T, %H EEDKEAIRS5Y% ~ 102.5%, ARATAF AR E

EScan|

WA RSB, BLRITAWER; KT EGHE; B A

P

TR, S BRI A e B A T T
AR R IR 7 TEAEE A S o B L

AR BB RS, e R T;‘;'if;iﬁ;i?ggﬁ;ﬂggﬁﬁﬁ?iﬂi%LE]

FE BB B = 2 AN . GBY/T 217332008 { FE AR %E{* }i,@ﬁf@,ﬁgiszj;ﬁ ;{4 TKX ;{;ﬁg? - cj];

SCRIEIRSRE S0 ) R SR g Ry T o E e TR e BT T

S, Forb, THRERL (. ) R H RIS, RO

. A5 Iy A S B 1m0 BTG BRI A

=200melke, 2 (1F0) AR A S 2150me ke FEI55 vl GBIT 21733-2008 I A ZEMISE 267 o
R NN E BRI, FEBNS

e NI =2 T T Fa T e )
SRR ;”E@f;\gﬁ*’ Eﬁ\*ﬁ@”f‘f R TR R RONRE, 2B T 1
*mﬁ:ﬁ%’x&ﬁﬁo %Eﬁ]ﬁﬁ%mmﬁk/ﬁﬁﬂ—kﬁﬁlﬁ%mﬁk, D,u\“l)ﬁ(ﬁ, Fﬁ, %;ﬁk?ﬁ{{/azﬂ(ﬁ(ﬁf’)ﬁﬁfi(ﬁ, %&[\E%Eﬁ{ﬁﬁﬁfiﬁﬁ

(S

AR DAL NRRE, MIRIRERIORITEET . S S et fodom SHORSBIRMEERINE, PoriE

1 5]

i

AT ERIULA =R TR LIS, R T 2R e, TR G TR o . H AT 2 S 5
J7iE, WEHRREE O | SRR L BNV
fEERT] RBEe (1984-) , 2, PEWETREA, M sppep: | EAU - MASIEE . HBERGHI L
T, TM, MBERTEITEUE R, L FRANESS - IMECEL I | TSNS PR TS

17



FERRIBRE-F02%5 - F01H-20264F01 A

755 ), AR U A T IR A R L A B S AR AR R T

BRI R ZH S RINE , A& SR B A0
AR TP R 2 S B AIE o

ARG BIR A ZREIEE M, 2Bt =K
ZERITEER M PIERCEE R B SR e
s REEEIIE SR, E‘E’i%ﬁihmﬁﬁ“‘;a FIRERERE:, X
AT Tow . [BleRE, HF Hae et — Mt

S ﬁ%ﬁ%ﬁi&;ﬁiﬂu‘/ﬁﬁﬁam%@%@o
2 KMl 5%
2.1 MRS

Rl TAKZEE (bral) K2R
K2 (brel) . AER (ofrad) |
95% LE . HEEAN (75 300u/mg)

Ss e

METTLER XS205Du S0 RS M ERIZ A Al

TU-1810PC 254} - P DA it AL aiid s

SHA-C /K aiafRkiZes M iim e Es S ahR
2.2 KWHIE

MR % FEREIORHZ IR AR & #E 3 Fh
2RI, RRARERE ARRTE T S TR, s
FFRZE R, B RERTEES R EREER, M
His L&
2.2.1 B 0 ) &

FREY 25g Wb i (HETAREN R 0.001g) % 50mL %%
%ﬂm: KHLUR 6 FhamibsE s,

. 95% ZIEERTZIE, #E 15min j5 AEHEERIE

%Lﬁ,ﬁm%%~

2. 4% vkZ i 1mLiES), FH95% JIEERZZIE,

(brat )
W . AL

il
&

BE 15min ST EEAL I, RS
3. 00 1% EhiEs (24mLi100mL) ImL, B4, AR
B E R 2 ZIE, ¥'5E 15min 5 A AR IE, TR

5
4. JIA 10g/100mL 3 25 & [ %57 4mL, H 95% 2
BZNE, TS, 60°CHAGATEIE 15 0505, A
FEHE IR IS, 772 SmL P&

5. A 5mL95% 2, FAIA 6 mL 10 g/L =5/
7S, 2mL 10 g/L SN, 95% S E R EZE, R’
AJERE 10 min J5d g8, &R

6. BUFERIOPERE (SR F AR TOR, WIS ) FRER
ARSI IRERE 25.00ml T 50 mL 25894, JIA 95% Z
15 mL, PR, W& 15 min f§, FKERZZIE,
FtEH e B AR e, SR . (PRvESEE)

222 K S EAE a2

ﬁﬁﬁﬁzﬁyil_/)ﬁ/ﬁz 5.0mL T 25mL ZE A, o

BRIV €75 5.0mL, F85374%5], FH pH7.5 RIBERR 2% s ik

TEZ

E
it
2=m;

18

EREZIE, A 10mm LG, FRA 540nm &b, DK
Flas st WEWILE (A1) 5 RNEEEENER
F25mL &S, H pH7.5 BRI EREZIE,
10mm LI, fEJ K 540nm &b, DLURFIZS izt
MIEWEE (A2) .

HE. FRE2MITEAX

e (AI—AZ)X;.957><2><K <1000

A X—FERFRLZH &, mgkg;
Al—FE TS ER K 540nm ZhHOMRERE ;
A2—FE SR BAER K 540nm ARG ;
1.957— FH 10mm Lt (& 11, 4 W% 2 %5 T 0.50 i,
ImL 557 H A B & B 1.957mg;
K—HREEEL, K=50/V, V AlE R BE AR
m—EEITE, ROV (g) .

#ZR5i1i1e
AT AL o8 (12132mg/kg, i 10 ZHEEM,
BOEIE ) A FAF & =R FEIRE T4, B
IRELBINLER 1, AT, RPN T 2RI 2 R
FFE, IERHIEE A 507Tmg/kg, FIHEZVEHEE 431-583mg/
kg, SEBRMNAA 498mg/kg, THAARIZEA R,

& 13 MINFHREE LS

B 1 Fe. 1% 100 =ZF SEZE] 200
FEhL 2 45 1 100 2=TF TERE] 250
B3 5. W& 100 ZFt SEZE] 500

3.1 BUAbEE SR iE
SBIRF AL 3 FhZR e, FILLT 6 FLie T it T
AUALHR, JUEESRINE 2 .

BUACHERSLH puESE pUERES oiENR IEERE
1 95% ZRg:  TEUE TEARSIE FEh
2 VK2R ARDE e Ve
3 SRR BRGUE Bk Ve
4 WEEONRL ATE (N Ve
5 —RAR BRE Rk Ve
6 bREESTE  TEUE EERGE E
MZE2RIDIEH, A 6 FidhE 55, 1. 6 Bk

WIETTATCEIIEE A, MTEEERL s, BRI EE
AR B 4 T E AT A EOTE , (B2 TE
FEAMREAZSR, JRERA—ENER, didE Rk
fUSE 4. SPIMTTEE, H 4 MOTE3ER 2 E IR, B
TUEER, BERECRIEHRA 2. 3. 4. 55555
et R TR S
3.2 MRS

Syl 2. 3. 4. 5 VUMETEIER YT AT RS,
[ ILER 3,



FERRIBRE-F02%5 - F01H-20264F01 A

& 34 METAEA KT 3 M may O ZE

FEM ATALHRSRE | BZEorE (mgke) | [EHR (%)
2 10954 90.3
) 3 12184 100.4
|
4 12132 100.0
5 10123 84.2
2 11440 94.3
) 3 13950 115.0
EST)
4 12591 103.8
5 10652 87.8
2 11798 97.2
) 3 12748 105.1
FE 3
4 12356 101.8
5 10422 85.9

W12 3 T, 4 AT AAS S MRS R EZ RO,
AT AERERIEES R, 7575 4 MR REEAS EITREFRIIRIIL
Bk, HKETTHE3. 2. 5, (BRFZESINEINSE LML

YIS R
BRUERIRIT T

PR TR SRS () 3 25 2 R OB AR S, Bl
FhEGInE 4,

*® 4 MRS & QBRI YW R LT

LETHNTTIE 4 R—Me e, HE)

FER, L [z (%)

fig 1 (%%53) | B2 (R |Bg1 (5|2 (fFE)
P 1 12132 12105 100.0 99.8
P 2 12591 12046 103.8 99.3
Pt 3 12356 12073 101.8 99.5

FERERA IR, RIS EER T IS AR SRR A Y
WAEEANE, hF 4, RRIRES, PIREES E ClE
BEMSCR T E S, ¥ RILUAS & BRI A ez 20K

([EREE 95%~105% ), FTLARI LRGN THE B S i 25 &
FIlg 2, LI R

Wi E e 2 (EE1E 77 300w/mg ) il B A AN EIREER)

B, YIRS 1 AT R RTRIIELAISESS, Bcin 5.

& 5 NERNE TEeMERIR L XY

Bk g/100mL ) I (mL)

BEih ) (wmg)  JUERCR WUREE IBRIRE REEEE (mgkg)  FICE (%)

10 4 120 AR 1EH BiE 12150 99.8
7.55 4 90 B 1 VERl 11945 98.5
5.0 4 60 AR EH HERle] 11677 96.3
2.5 4 30 EEEN %ie HER(] 11954 98.5
1 4 12 G = EREE 11584 95.5
1 1 3 ek (G4 ) / /

O I OB SR R R P MK R B 1 R R R
RIS, KR E OYIEIRE INORKES, MR 4
EHEEOREETELE, HHES THaFIRERIR
W, HEF RS e DA B E A E Y, BN ZR
FHER, REBEARZEMEEL S, AR & e
ERFAE R, [EEBMBALS SRS, RIEsLBrn A
ch RIHART AOBBARRCR . a0 5 o, UBBIRIKE R KT
2.5 ¢/100mL . FRITEA/DT 4 mL i, HIREE SR L0,
[ RFQETE 98.5% DL F, FLIERE R . i8S RN,
P EREGR S | g/100mL B, SE5EVEME, (Hid kR
TENE, [OMCRBEZE 95.5%, FELREE TR 4lEE DR
SN, PUEARTE S, FEGERIER, SRR, K,
RIS TR R E I RTEE R, R IR 2.5
g/100mL ., FINE 4 mL (S TR FIRE LA B, BE1T29
B, SR EHEREARINTDR . 25, Skt R]
T E BRI AL 32%, [ B R4S D 2% TR f 7 45 v
WS BRI bRE, W Te = B mlE T, 1%
(eAvTT ZEr] it — BRI A, BT TAERCR, fEARIEEL
TR R A ETHE R A .

[ R RS R E . SREL 1, 20 3 RINEE &

19

Ffi 2, iKY 2.5 ¢/100mL . RINE 4 mL, £Z55EI13E 6.,

% 6 3 i mE Y RINBER E

ML REEOE (mgkg)  AEARIERZE( %) IR (%)
PELL 1 11956 0.25 98.5%
R 2 12440 0.16 102.5%
PR3 12023 0.32 99.1%

FHEE 6 FIRITIE SO A 4 98.5% ~ 102.5%,
HlAE, ARG 2 (RSD) 4 0.16% ~ 0.32% (n=6) ,
FEINMEET, G SEPREE S RS2
4 5Eie

FAE 55 & (AR U A RE A TR, I AR R AL
RAMEATIE, MIiSEEE ISR, BEfE R
AR ERIL (e ok 2 & . %7715 AR AR
HfRZE (RSD) 4 0.16% ~ 0.32% (n=6) , FHJ[EITH
98.5% ~ 102.5%, HA RIFIEEENESNMERSE, B
BRI, TR RERS RO RN W25 DL TR AR TR
BHEERE SR R 2R s, ARk T RS R EN
BHEIFENAE, ERTIAERL ARSI SR ONE



FERRIBRE-F02%5 - F01H-20264F01 A

Sk

(1]
(2]

(3]

GB/T 21733-2008 { Fe N\ RAHFIEIE SR A0k
(EHEIRE R, S0, AR TIOR R A 22l & B E 1 77 M
WFGEAIR, FHI OB Tllz:2024,27(03)

DTl KT 2B AT AR PR A B S s Tt

20

(4]

[3]

B 5526 2 F,2014(3):17-18

EREE, 5 MG, 4R BB, S T2 TRk 2 22 M B e T 1 Tk
(] 24 571,201 7(12X):154-156

TS R 2.8 TR, 55 WA Fh 2 22 B S B 5 TR MG T].
B LAl RHE,2010(3):358-360



