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Preparation and Antioxidant Activity Evaluation of Tea Polyphenol
Sweet Potato Starch Noodles
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HUANG Jihong'*"
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2.College of Agriculture, Henan University, Kaifeng 475001, China)

Abstract: The effects of the amount and opportunity of tea polyphenols addition on breaking rate, iodine blue value,
sensory quality and texture characteristics of sweet potato starch noodles were investigated and the effects of the retention
rate and free radical scavenging rate of tea polyphenols under dry storage at room temperature and fresh a frozen were
studied with noodles as the control. It was found that the quality of sweet potato starch noodles made by adding tea
polyphenols before gelatinization was generally better than that made by adding tea polyphenols after gelatinization, and the
optimal adding amount of tea polyphenols was 0.15 g/100 g. The results showed that the retention rate of tea polyphenols
was 60.73% and the free radical scavenging rate decreased by 16.29% after 60 days of dry and normal temperature storage.
Under the condition of wet and frozen storage, the retention rate of tea polyphenols in sweet potato noodle was 71.54%, and
the free radical scavenging rate decreased by 10.38%. Moreover, the protective effect of sweet potato starch noodles on the
content and activity of tea polyphenols under the two storage conditions was significantly better than that of flour noodles.
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PSS 22 15 nl 3@ i IR A T A BR e M 7 2 WH S, DA
AT AN A G BEEL 9 7= 5 Lan 855 fF58 L A2
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FYSEEL RSP TR LTS PR A . B2 TR A
HE, JCHIZ S, SR IE S0 . WG AR LA RO e 45 24T
NHBEA B 19254 . Mehta 2500 FF 9 A& IRAE Z2 10 Xt
WA I Rz 38 g ARG R A i B B SR,
Guglielmetti 257 W57 L I EHE & Z 0 B mT LA
AR B R Y A 35 R 455 Mandel 285 15T
RINZL 2 n AR IR T IH 4 ARSI I FEA 158 245 475
[FIH 255 Z2 M IR BB AT SR U I A LIRS B A0
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CE M INI(1W,7p ) o-a = B el K 8] 5110751 o~ TGN TN MA=E A= I
1 MREFE®
1.1 MRS

LIEERERY (g IR XA RA AL /N
oy GEff) I RAR A BRA A 252 &
M, SR R | AR R (IN) - SR
AR A RS 7 JCKBREREN  S3bral, Kt
LA AL EH A TR A F]; IECE(99.5%) . Jo/K 2,
BECOrMTal)  REETT RS XU Tl Tl el X5 FR 2
(99.5%) . ZLWR(1 mol/L)  KERIEF AL IRFA
PR E]; DPPH - Y5 H

C21-RK2102 HLEEYT | AR IS A1 e 25 il 1
B2 F]; DK-8D HLHVEIE K IGHS & P KA A
il A R F]; LT3002E AL F R H 3T KA
A BRAF]; FA2104B L0 RS g k-FR)
AR BRANF]; UV-7504 53566 BElENOR
LA PR F]; IW-2019HR 5 R EELOHL 22K
I AR AT RN F] 5 101 BRUH G X4 db
FRME AU ER A R A F ;. KQC-2B i 7H I $2 HUPL

BT RS B FUES BR A F]; TMS-Pro P}
SrPTA bt Ak ZR R A B 3R |l BCD-
301DHN L7k L XURE _E 22l 45 AT AT BRA

s WAL T
1.2 KWHE
1.2.1 ZRZMLEMFNEIS  BIILRTRINA W
T2 HERMFREL 75.0 g TOEEAE | JoE L1235 3EMT,
FAE 1000 mL BEFRH; 72 200 mL AIBEFRFIIA 80 mL
alirgoK, KPR E LA Z I A BBerr b, Jinii 4
L, A0 500 S I AR R TEwy b, REadit
P, (H e R IR TR, SRIGTE 90 °C 7KIAER ik
TTLERPIL, M AR AN R, B4 3.5 min;
Witk se 4 s, eI e ThmA 25.0 g ToEk:,
PRI A), T A 40 °C ZEA7 AT RN, NI A [R] A
6 min, [H A2 M2 CHPIRES, eI P U T
BRI, B RS FROAREAI By Ik ERIR; B2
JE T FH T ER Ay 25 DB A KA T2 78, AR IR 2R
FEFE 90 °C LU L, B BB 42 BB BIRES, S BV TR
AJEF S UK AN, S AR A2 LA T T
M4, 24 h Je . MR AORE AN S I, 5 H 5 B
BRI B T UKFE R R AR SY

WAL BN Z 28 T.25: #ERPRIL 75.0 g Jo%s
AR TJCARR LTS BERY, BUFE 1000 mL BEdfRh, inA
80 mL Zlii5 /K, J N4 PETE M 52 BAE FORAS S 78
90 °C. 7KVEER P HEATUERY I AL, W fhacd A v A5 4
FE, BRI 3.5 min, ERIfLTES . F—E BIASZ
INAE] 25.0 g THEM RSG5, I InA 2RItk 5e
STER R, JE s AR SR RT T 25 o
1.2.2 ZRZMEAMWHIES T RS TEEAS I
SELAA T 21000 SR X 455 22 iy M BT AU A PR 438
R, W& Z 2 W SR AE R SE I HE . HERRFREX 100 g
WY, INA 0.15 g 252 W LI & 40 mL 4l /Ks HEE
A D EH HHAA — @ s rEnmH, 5 TIATEHL
T TER R, BRSNS, B IR BLEIR, BT
JE H AT AR T AR AR I TR, 24 h R4
B8, VRIH SRR AL BN IR B T UKFE R URIBI RS .
1.2.3 HREMXITLEM AT IR B2
Zs A (0.05 g/100 g, 0.10 g/100 g. 0.15 g/100 g.
0.20 g/100 g. 0.25 g/100 g) FEshn s = (GEH AL HiT
FORIAE IS ) %R S W 455 L BTz R (BUIEAED) . BT
E AR AR R A, DI b3S 2 s ot 5y hn
Jr=Xs
1.2.4 ZERZMmref s h ke vtk ApbrEtbimrE 3
T SRR A Z B4 BITE T e IR R ek S5
N E LR R RO A R SR BRI R N, (R 5%
VERXT IR, DAZB S 555 I A5 PR B A 2 W ha
PR SR 22 5%

TS IR By SRS S 13.42%, THS&
IR E BN 13%, WRAT a2k 60 d, ZiE T #EE
JE, WK 60 d NASRA R T AS 2 & i 5 [ S
B3R AR A, WFFOR SRR R XIS 2 R SCR

VIRV A SRR E o —18 °C, kst [E]
S 60 d, WA 60 d NAFRHAR TR ZMmE&E S HH
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FLIF SR AR S, TSR SR B 2 W AR R .
1.2.5 ZEESEPROIE  WiSeR: S0l 20 A7 10 cm
KL M 45, ZE2 K IR 5 min, FEBEARELIIA
1000 mL ZEA47 BYZEIE /K, /KBS AR 45, 7. 30 min
JE 55, T K 4R0E 22K 43, BOL B W 5450, I LT
A A B B 4 Lh T S W SR04

Tl {EL B 4T Y 25 2 30 min J5 HOZ T, B HD
20 C Aifq, LUy S5 U (B FHTE T 1S 620 nm
AbFH 1 em B8 LI SE 89 M OGBS Ros . BGA
H A& 77T 5.0 mL A ZE] 10 mL 2, Jn
A 1.0 mL ¥ JE N 1 mol/L B Z BRI, 527, F-in
A 1.0 mL ¥ JE N 0.1 moL/L Byl 7], hn2= 8 vk
BZIEE, 24, B S 5 min. PAZEMEK A A, 1E
620 nm M EAE SR TR OGRS
1.2.6 BREME  #EE 5 AL B E SR Ll
AENERPERE BL, A3 A AN G 257 b i A TR B P57
BB PEEARERZE 1, IFLL 5 ZPEE BN
ZESL ST

®1REIEDbRE

Table 1 Standard for sensory evaluation

WiH i SHE )
S FHARY ST, Sk R, JEIF 4% 21~25
. (5’5 ﬁ)“ ARG 5], SAPERLE, BI04 11~20
AT RLANALY, gibE 2, A 04 0~10
(5043) PR al, 5 21~25
i (254)) % BAF, fER a4, B 11~20
a2, RIS, BERR 0~10
o FATR UG, SR IEH, TARKE  21~25
TORIK St ok, AR RO, AR 11-20
BRE WU EA 5, A T AR 0~10
(5043) TCHA . R AR AT D 24 Tl B 21~25
= (2547) A URCIR M B B 11~20
AR EEHS 0~10

1.2.7 TPA Fitg4ethilleE  SC5G200%. BHZURES
R4y TR A4 5) | KEE P LS 45 15
AR, TEHREY B A 1000 mL BYZE4E/K £ 10 min,
B v /K e AR SRS T . DUE AT SE FHE 4R
W = HAR PR Sy, RGN =AR o BRI ks 85T E S
B & B, SRA 50 mm SEFE GRS kI &
Wyt TPA A REME: . e s FebR. B | gifd: |
POSRPE . EEEN T,

M S5 I BT 2E BF 30.0 mm/min, ) & 5 B
30.0 mm/min; #2144 J1°8 0.1 N; #R3LFE B RE 5 22 i =5
BESA 20.0 mm; R 60%

1.2.8 FZME R ERME EEARIEHE A
LD S5, PRI 1.0 g R A Al O A5 Bl 2%)
F 25 mL HZE=fMANE, A 10 mL /&F55348 60%
M) B, TR 5], B FS H2 L 30 min, $EIPORE LA
3000 r/min Z5.0> 8 min, FHREE E W E W 1 mL
JinA 10 mL X8 T, S35 At ARG 1 mL, 4%

S JE FF BIMAR B 140 12% Na,CO, ¥ 2 mL,
FHAKEZAZ 10 mL, #65) . =R T #EG W 0.5 h
J&, 7E 765 nm P I E R ARG, I LA RS
A SR SO o DTSRRI G RE 19 B 4 ER T ARAS
A SR R

1.2.9 DPPH H HZERRZE DPPH ¥ BECH]: FREX
0.0394 g DPPH FHJC/K Z B M, "E45 T 500 mL %5
SO, B55, B 0.2 mmol/L BYRE S, VE R AE 4k
PRAF T30 °C vKEE, &

PRAE AL IR BURE 4% 0.5 mL 430 ik Tk 48 b,
I 0.2 mmol/L DPPH ¥ 0.5 mL, FLoriR 4],
ZE i N A 30 min, T 517 nm &b E R GAE,
25 HXTIBZH LA 0.5 mL ZEMEAM AL, A=D1t
CNERCTE S 1173

DWH@@%%@%@@:@_A;&

0

)xlOO

X (D

X, A, RHEESY S DPPH IR G HWOCE; A, R
&5 0K BRSO A, i DPPH 52518
KIS
1.3 IR

SR SPSS16.8 % TPA JETAIEHRHEA T i 25 Ak
F(P<0.05), FH Excel XS8RI T R ARiEZE
T, SR origin2019b BT E o BR4rml A
LISE, T SEaa ) B8 04T — IR o
2 RS9
2.1 FHZEMFTLTEMEZREAFG
2.1.1 WideR Widew e TRy 25 I LAREE, Widc
SR UL A HP L8y b 7 ok, i 2 kU, A 1
"l LUE Y, TETERPIAL RIS INASS Z 0, K 4 il 2%
RIS 22 W AN IR A5G S B R R A, a3 e
FH T AS Z W 5200 1 P Ay & Aad 1 v S Mt B HERS )
B TEITEL. WHERTS INASSZE, B 55 551
AR ZETEBPLIE IIASSZ W), Fr 5cnoW 550
R RT A E &, X3 ER Z s ik
SEFE 0.1 g/100 g DA LB S A e, 3 AT BE S IR A iy

161 = witeii

14 | 2 Wik)m
12t
10 -

0.00 0.05 0.10 0.15 020 0.25
RZWIS N (g/100 g)
BT RN N XA 2R BT 25 38 1 S
Fig.1 Effect of amount of tea polyphenols on broken rate of
starch noodle
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B, ARBOIAL S BN, 72 AL A #1118 iliak
F LR, NIRRT 25 AT AR

2.1.2 UEE(E LSRRG SR SRR R AR
/IN, T (RO S, I SRR 1] 2 Rl Ak
HIJE IS 22 153 BT il A5 A5 i s (S BE AR I
HEhmIEE R, Wk A AR LEN FEUF SRS Z W R AR TP Y
VAR R e s (MU En 7 ol LS [ s S = AL S
AT 3k Z RIS SRR, 28 Z W A SHOR,
TR RS Ry . T HL, TR W SRR, f
A3 ZNNFRGE I B2 2t , DT S AR TRy e i
A A A P A 3R, BB A R A B T
TEASSLIG T2 200 A USR-S T, IR RT A In A2
Py XsJ A5 AT A P Frg S i 349 B S ARG TR A I s
R gt i A T2, 2R W SRIesE R B0 4h
BRI, TEJa 2280 T 2 IR s 4R B
R B, A SR A< 175

026 | — Wifk T
0.24  —— Hifbi5
0.22 +
0.20
£ 0.16 +
0.14 +
0.12 1
0.10

0.08 . ; ; . >
0.00 0.05 0.10 0.15 0.20 0.25

RZWAS N (g/100 g)
B2 AL Wi i X s 2% il (B A S )

Fig.2 Effect of amount of tea polyphenols on iodine blue value

of starch noodle

2.1.3 BYEVERESHT  AIE 3 Al WIfERTInA S £
T, A S5 BB VE ST B 25 22 T s I g i 2 3 L
SIS N AT, FESSINEE Y 0.15 ¢/100 g B i
B RAE, BRRZRZ Wy A, By 4500 BT AR A5 5
Fysy, s AT, IERERY S50 T By, {H RS I 4k
SEINK, Wy SMB AR A, T ERAR 22, JBCE PEAT HHUR 4%
6, BRI, ZRANEETE 0.15 g/100 g By SR 43
WIHLIS IMAZS Z W, B3 2500 E PR M S S IL R

20 o Wy
R

78 ‘ . ‘ . .
0.00 0.05 0.10 0.15 0.20 0.25
REZWI I (g/100 g)
K3 2R BN s A0 BE BT 5
Fig.3 Effect of amount of tea polyphenols on sensory quality

of starch noodle

ABH AN, XA 22 BB I B B o B R, 24
IIEEAE 0.05 g/100 g BPMy SRS BB 22, 1 HLA%
PRPES3 478 A PRI AT I A P4y, BERIRIAL S s
A Z WA TR SR E e . YA W
IR 0.15 g/100 g B L SRS PF4335 B Bl .
P, 25 Z A 25 h AR ini: A 0.15 /100 g,
HACBI LRI I S5 AR B B AR 5 4T
2.1.4 TPA Big5rHr  HER 2 vl 50, WLk AT ASS
Z Wy, BEAE USRI, A SRR | Bl . YR
FIRE NG B S B b a4, 3 FlH d i 5500 A 1 F
TFFSE A AHRL 2 Ak . (HSZESIEAE 0.05~0.20 g/
100 g YEFEIRT, M 45000 3 00 i &2 5 (P>0.05),
e e YN N By S5 A R 5 LA I S M 25 R (P<
0.05) . N[ 2 () i4 stk 35 vk 25 55 (P<
0.05), RJ A P A 584 32 BE K 701 T WL IR 25440
FRIBE IR A SR AN AC I A5 285 Y S, A5 SSC B 2 B E
HZ, BER PR, TASZ W vT AU GERs s, 1
IR By 25 N R Pk 22 (e VAT i 5 P 25 5 (P>
0.05), {ELZRHEMAA I 225 57 (P<0.05), ixXJ=2[A
NELME A R 3 2 ] A — 52 U IEAHSGSE R, FE— 2 vl
PN, MELIER P S B et B (A B R R RIS A 2
Ty, Bt S I N, 3 55 10 45 0SS S50 kA
FEIERETINAEAT — 2 AR o (FUREE 5 AT nE I
PR 2 T RT I A BB (P<0.05), s )
FARZ , F BRI AT AR 25 B A4 4 B [T SN0 o

K2 RZBUSIE X SR SRR R
Table 2  Effect of amount of tea polyphenols on texture
characteristics of starch noodle

L B figi i PR
) I]u:

T2 (@i0g V) (mm) PRTE i

0 337+135 12050.010° 0.630.015° 25.6+1.58°

005  374£025% 123:0.010° 0.65:0.005% 29.7+0.48"

g 10 3842025 12750006 06520025 3224152
I

0.15  392+0.10° 1.30:0.006° 0.67+0.020™ 34.3+1.09"

020  39.7+0.15° 1.33+0.010° 0.67+0.020™ 353+1.20°

025  41.9:0.66" 1.33+0.011° 0.69+0.015° 38.9+0.61°

0 3371350 1200.010° 0.630.015° 25.6+1.58'

005  403+021° 12120.010¢ 0.62£0.015° 30.3+1.09°

e 010 427H035 124200157 06560025 35.55041°
[

0.15 46.3£0.26°  1.26+0.046" 0.64+0.021" 38.1+1.76°
0.20 49.9+0.70" 1.26+0.035" 0.68+0.025" 42.4+0.84°
0.25 53.7£0.72*  1.30+0.057" 0.66+0.010™ 46.3+1.09°

1 =S HOREV NG TR 25 57 83 (P<0.05)

2.2 EZEMEMFPHICERE M RIS NEE

221 HFEAAER B 4 075, 293 60 d BAGHEL,
TR AR T R SRR R A 2 S AR RN
60.73%, HH & X BRAH (i 45) " AS 2 W & = AR B
FE(42.38%) ; B IRFAFI K T S5k R h A 2y &
R RR 71.54%, [RIREH] AR X5 B rh 2 2 1y
TR (61.40%) . FENFEIRTH] 30 d Z /T, 4522
Py A5 S5 A 2 FITTHT S5 AR 3R B B (R B R ) S B
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Fig.4 Changes of retention rate of tea polyphenol content in
different storage conditions

B, IERERSTE] 30~60 d N, S5 & iy B R
TR e, H AT TR S . T
TR RN 8 A [FUAR SR AA LSRR , A2 Tk 4%
P ZR i & RO B R e T I SRR R P 2R 2 0 i
LREA R, UL X S M L VE i T 2% +
TN ATV VR A A T AR b, Y URIE R T 1A 455
T 25 HH AT 22 Wy AR B R kv T TR A R ks
WA AS B R, UL AT R T ROR
TR RS, 2224 B AR 3 A5t A 2 1
TR IAIRE R, . 5 Tk, e TR Rk
PRI FRAAE T, By SR R TP 2 2 W (1 B 2 e L B

FEJE T AR, B HE A F AR R P2
Py I 2 b R B 2R A v PRI R SR A4, DR SR A
FXFA W ARV E B BH 52, FLAR VRV A 22 1y
PRI T 4

2.2.2 DPPH HHEIERE P aSx g
SRAINT T 2], PRI T A FR A S [ 2 2 P
AESCRA AN FFRE AR, NI, T B 2=
W3 A e R R B AR AR TS L, A3 BT Bt E SR < R
KeFon. HIE 5 AT, Zeid 60 d MGk, T 2%
T8 Ay SR = T A5 2 1 Al T R R R IR N
16.29%, B @A F*F BB v (T SR R 252 A fi

FLIE B R AR (22.87% ) 5 R AR B 461 R

S Z M F R EE BRI 10.38%, [FIFEH] WA
TR P2 2 A B AR BRI (15.19%) . T

83 . TR
o TR
B

VSN TR

DPPH H 75 R (%)
[ N ~J ~J (o]
> n (=) w o

4
W
T

4
(=]

10 20 30 40 50 60
1] (d)

K5 R[RIGEZEAE 2821 DPPH A fi &R 21k
Fig.5 Changes of DPPH radical scavenging rate of tea

[=]

polyphenols in different storage conditions

PRV RT3, B A h A2 a0 A t BEns
SR AR S S, BEORRA R SEALR, W AR A AR
FI P R B B 2y O v, DEHI TR 2% P s 2 B T
FALRE I TEN SR R T B D B &, S PR T SR
(4 25 B AR B, PN ER =L PDIRZE AN UL 0%, X4
THIRRAE SR AT . YR URIE B T Bk 45 5 T 2%
HRES 22y F BRI R AR A A TR B T BN
3 Zhip

T G WS R B, 25 22 Ay S5 v B B s
29 0.15 g/100 g, FUMIALRT BRI 2 W IS L1200 45
i SO DL TR S B . LATHN A X IR, 28 60 d
WS A s R E IR SRR A T A S b s 2 i £
B3N 60.73%, I TAIAS 1O LR BE 3 42.38%, K45
AWy F RS BRARREIE S 16.29%, 10 1 5 K1 H
22.87%; BRI VRV AT Ny A 25 2 W i R B
RN T1.54%, T H AP B Ry 61.40%, Bracrhas
Zy F HESEBSEREIR 10.38%, M4 15.19%.
LERBITEA SIS R K-V ZEHE RN, By 552
By I R PSSR I G Tk 2%, ELXRMAS R T
VRIS T ORI i .
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