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and Polyphenols Digestive Stability of Green Tea Noodles
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Abstract: This study investigated the quality characteristics (cooking, textural, digestive, and antioxidant properties) of
fresh green tea noodles, frozen-cooked green tea noodles, and dried green tea noodles, as well as the relationship between
their antidigestive and antioxidant properties with the stability of polyphenols, and then analysed the biological accessibility
of polyphenols and polyphenol monomers in the different phases of green tea noodles to clarify the application value of
green tea powder in noodles. Results showed that the total polyphenol content of green tea noodles decreased significantly
after in vitro simulated digestion (P<0.05). There were obvious differences in the stability of different polyphenol
monomers at different stages of digestion, the release of polyphenolic monomers in green tea noodles was at a relatively
low level during the oral digestion stage, and was only well released after the gastric digestion stage. During the oral to
gastric digestion stage, the release levels of EGC, EGCG, EC, and ECG in frozen-cooked noodles increased from 0.29 mg/g
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to 0.61 mg/g, 0.29 mg/g to 0.52 mg/g, 0.07 mg/g to 0.10 mg/g, and 0.02 mg/g to 0.03 mg/g, respectively, these results

indicated that polyphenolic monomers had good stability during the gastric digestion stage. After the small intestine
digestion stage, the release levels of EGC, EGCG, EC, and ECG decreased to 0.24, 0.13, 0.05, and 0.00 mg/g, respectively.
The comprehensive comparison results showed that the quality of green tea noodles from different processing methods was

significantly different (P<0.05), and the antioxidant and antidigestive properties were positively correlated with the stability

of polyphenols. Among them, total polyphenols in freeze-cooked noodles exhibited the higher bioaccessibility across

different digestive stages, with values of 16.96% in the oral stage, 49.99% in the gastric stage, and 6.79% in the small

intestinal stage, respectively. Moreover, the highest resistant starch content in frozen-cooked noodles was 12.85%, and the

lowest estimated glycemic index (eGl) value was 87.37, and frozen-cooked noodles had relatively good quality

characteristics. This result could provide theoretical basis and application basis for improving the functional characteristics

of green tea noodles.

Key words: green tea noodles; in vitro simulated digestion; polyphenol stability; biological accessibility; estimated
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Z5W]; KDC-160HR SR Es 0L BHERATHIAS
AR SP-752 4N GG P BB ST
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RAVE AU AE S %0 (e G 2K Huang 25U [ )5
1R ST AR A TE A AR R A T 5, R AR B R
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5 2.0 mL Jo/K Z BEIR A il 2% U6, I 7E 4000xg
FES.Cr 15 min, {5 GOPOD &z 71 &0l a2 v by
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RS(%):WXOBXWO x (5

U RDS R PIE L TER & =, %; SDS Ein
12 JH L TVE B &, Y%; RS BARBUIETER & &2, %;
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(0.5 mL 1500 U/mL, H1 SSF Hi, i JF Ik il 45 ) A2
Bk (2.075 mL) BT 50 mL .08 %, FiREY
BTIREM 37 °C [HIRIER PRI 5 min,

B L: 7F 10 mL WAL P InA 7.5 mL
SGF & CaCl,(H,0), ## (0.3 mol/L 0.2 mL) & J*
WA b, SR e B S & B B % W (80000 U/mL
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NaCl 22 wh ik Be 1)) f# FH HCl 38 % 24 = pH3.0, fill
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T 37 °C WEIRFEIR L, #EER N 2 ho
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By A9, SR 0.1% H 1R (B) A1 (D) PR, 3]
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Wy 2, AR P AH N B e T AR g il AR E il 2k . EGC.
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4246760x( R*=0.99224) , y=—26563.14+27908300x
(R*=0.99597),y=—30387.52+15198600x (R*=0.99597),
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13 0IHARIE (20 pL), AEAH R 035 2540 I
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1.2.8.1 DPPH H HIEIHEKRF DPPH H HIEHFHRFE
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153.6 mg ABTS 5 40 mL PBS JZ )i/ il 45 7 mmol/L
ABTS ¥ . ABTS TAE# W 2.45 mmol/L i
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£, REEE RGBT RAE 12~16 ho FH PBS M ke
1535 ABTS TAEWK, #6 BEMEAE 734 nm &b g G B
SN 0.700 MFETTIE N $F 0.5 mL L5255 1 S H2 Bk ek

AL S 2.5 mL ABTS TARBWRIR G, ik NI
6 min J&, 7E 734 nm AT CEIIE . 25 X RE
¥ 2.5 mL ABTS T /E# 5 0.5 mL & BEIR 4,
734 nm AMMEWSGREE . ABTSTH R R a5
AU
A -A,
Az
AP A FRAE R IROEIE; A, FoR s IR
A
1.2.83 BIRJFE S GEASH A B R EE SR H
SmolakaiteZ5 P # 3R (1 B AT E o K 1.0 mL
L 2% T g% OB B fk W& in A 2.5 mL PBS
(0.2 mol/L, pH6.6) 1 2.5 mL 1% ZEIbamsm b,
SRIGAE 50 °C KEH Y 20 min, W E5 )5, th
AR, A 2.5 mL 10% =& JMRIER. &%
JG 7E 3780xg K #5.0> 10 min, HX 2.5 mL F 5 ¥ 5
0.5 mL 0.1% FALERIE R AN 2.5 mL ZEIE/KIB G N
10 min, £ 700 nm AMSEHUR S ERE(E .
1.3 IR
FIJH Origin 2018 F1 SPSS 23 X 52 56 ¥ ¥ 47
ST AN, 7 2253 BT Ducan #2565, 24 P<0.05
i, A g2 . IR EE 3 L, %K
P LS E AR UER 25 20
2 FBR55H

ABTS" H B 7ER R (%) = x100 = (9

FHER 1 48T vl 0, AR =i 45 i e 25 T 45 11
FEE AR W TE2E T (P<0.05), Hoirp A s iy
ZEAB BRI EE N 96.67 s, 1 X1 AUZE B A e F 1
S 290.33 s, X SR A1 45 K S S B AR VI G
Fo VRVRENI R TATAE P A /K e v, PRI
FAEZE B TRl e, XU T D R /K A B B 7k
AR, ZRAB R OK TR RS T EE A T L,
{FA5 HAAEZE B A R R o XF FUAS TR R S R iR 25 25
PR AT, Y VRN 28 8 I IS AR 1.35%, H:
UIBESETHN 1.6%, Fem 2 XTI 4.41%, iX—4%
SRR T 28 2 108 5 I A 258 22 i[RI A7 A8 TEAH 2G5
Fo ULAR, JER B 43T 4k R 2 B A VR A T RO A 2
2 (P<0.05) /= THAL SR, 7 i 35 (P<0.05) /=T
AT, RS 1214.33 g, #E°4 0.52 mm. KT
TELT (T8 2 RIS AR T AEATR, 3T RS2 P XU T IR 2%
AR, R 288 R s TS5
JBE X 258 5 i) 3 2] T IR, S ECHUBR A T R R, X

1 AR5 O AR T 4% 09 28 R B 5P 2

Table 1 Effect of different processing methods on the cooking and textural characteristics of green tea noodles
Hedih IR (s) K2 (%) ZRAER (%) T (g) 3t (mm)
Az i T 230.00+2.00° 1.03+0.00° 1.60+0.02° 997.33+30.09° 0.49+0.03%
Y UREN IR 96.67+1.53" 0.90+0.00° 1.35+0.02° 1214.33427.47° 0.52+0.01°
KT8 290.33+1.53° 1.29+0.00° 4.41£0.11° 1062.33+£25.81° 0.46+0.02°

T A=A R PR oR 22 53 W35 (P<0.05), %2, 3.
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BT ALECRIB IS 2%, a-TEMBEE O T S
B fh b Ta) AR H H S pH N 6.9, a-TERYERFTE B B
B Al e A AR A TS M, YE MY AE B I AR B B (5~
120 min) AT 8 a-TEMERIIZS 5 . TEHIBIHILPT B
(120~180 min) WELE W IER /K iR ek &, J5 T
TR, HBEEARSS R

100
9 80 —a— HIfD
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3 —— X

Sl KT T
= /
H o0t 4

ol £

-20 0 20 40 60 80 100 120 140 160 180 200

i) (min)

BT RN 7 SO SR T 2R TR K3 R 52
Fig.1 Effect of different processing methods on starch
hydrolysis rate of green tea noodles

AR | Y R THTAFIXU T T B TE A 7K A 5253 531)
N 94.34%. 91.12% Fll 92.52%., A= it [f7 AR TR M3 7K fit
R e, FLUR T TRV AR . 36 2 43T
N, A TR P AL TE R (RDS) A 63.71% FliE i1k
TERT (SDS) 2y 25.92% & 1t fie ey, PLIHALTERS (RS)
H10.36% FE AR, TR RBIEH RS 2 12.85%
i, RDS 8 61.27% Sl X—4553-nThE
5 =M AP e SRR E A S, AR
B 1y 2 A5 W nT LLSIE 22 5E By 19 T Ak, BE I RS &
PN Wel e S AL TE R B9 T AR T — B Y O
FR, Ve R N T A v M PRI R, PRERIS TR
JEUERY Y EE 45 &, 76— B B BT TE R 1 TE 1k
PER XU R P s R vE ke ik, AP
VERY S T HES WIS BC P EvE R 10 S SN . A= ST R
TR A, VERY AT AN, P A BT vER &
B /DPROT ST AP AR Y oGl R BUAFEAE i)

2 AR I7 A SRS T AT AR RS2
Table 2 Effect of different processing methods on the digestive

characteristics of green tea noodles

- Kx107
EESh RDS(%)  SDS(%)  RS(%) L eGI
(min™)

AEBETT 63.71+0.58° 25.92+0.67° 10.36+0.53° 5.25+0.00° 90.34:+0.26"
BRI 61.27£0.38" 25.88+0.52" 12.85+0.24° 5.08+0.00° 87.37+0.10°

KA 62.46£0.21° 25.37+0.40° 12.17+0.22° 5.16£0.00° 91.09+0.09°
T KRR AL 5 4L

FME 22 5 (P<0.05) , eGI | R BN /MK R M XUT T
(91.09)>A: 1] (90.34) >V VRN (87.37) . H5HFE
B, A e T AN R TR O Y T SR AR E, AH N 1Y
eGI {HE =1, B o FIHAR I . ¥R eGI H ik
2 (P<0.05) BEAK, XHELZ M AbA ).
2.3 RIMERUEUXTREE 5 S EE E RS20
FH & 2 0T el 0, AS TR T e iR i SR S5
ZRrh Z2 W S AT I 3 25 5 (P<0.05), ot s =R
Zipfa e thikes . RER A b 2 Rl
3.00 mg/g, KT 22 & B AR 2.62 mg/g, iX
Al BES KA i FE ZE AR R s ay 2 1 AR AL
WAy AV NG e S AW S DA N N S B S o & )
SRS T A L, 7505 225 THT 45 10y 2 BRI, G
YR UREN I 2 W B AR B B o 1RSSR S ARSI A%
ER TH AR E LS R — 2K, i T E KR S
VERY R A AR E DR B 5, 6 80 P
Bae fie e, 22 Wy A PR B RO, DU A AR R
E00 ZFsE aE @ AR MERITE AL R G (H RSy
Bt HIBCRUNARBL) , A3 HT RIS 14 S 25 TSR TR
AL R v Z2 1 RO o AR R TAT | ¥ VRN A
R T Y 2228 101 s T AR TS A9 20 NI, 2219y
BERCHAK YR R 0.28. 0.32 A1 0.24 mg/g. s fkid
PR B o-JE R A A, X a-1,4 BET
S ELA ARVE AR, 5 1 45 T 2 2 Ji T g
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Table 3  Effect of in vitro simulated digestion on antioxidant characteristics of green tea noodles

S DPPH H i1 215573 (%) ABTS"H i3I BR (%) TRP 5T (%)

PRI T ekdm AW R AWHE ATE W RHAE T
K#E 82.73+£0.37¢ 80.64+0.37¢ 78.55+0.37¢ 65.85+0.93°¢ 63.63+0.51¢ 54.89+0.44¢ 0.85+0.00¢ 0.84+0.00¢ 0.79+0.00¢
ZE 69.10+0.54¢ 72.71+0.43° 64.41+0.49°¢ 37.19+0.46° 41.33+0.67¢ 31.85+0.46" 0.64+0.00° 0.65+0.01° 0.59+0.00°
I 5 44.25+0.69* 47.72+0.37* 40.46+0.38* 29.78+0.59° 34.96+0.46° 25.41+0.56* 0.36+0.01* 0.37+0.00* 0.34+0.00*

H 72.58+0.48¢ 75.50+0.73¢ 70.59+0.38¢ 43.93+0.90¢ 47.78+0.67¢ 41.70+0.84°¢ 0.66+0.00¢ 0.68+0.01°¢ 0.62+0.00°¢
i7] 46.75+0.52° 48.52+0.69° 43.48+0.38° 27.63+0.46° 33.70+0.78* 25.63+£0.56" 0.36+0.00* 0.38+0.00* 0.34+0.00*
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