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Abstract: In order to develop functional rice flour products with anti-digestive and antioxidant activities, the effects of
adding Wuyi rock tea (WRT) on the quality, in vitro digestive characteristics and antioxidant activity of rice noodles were
studied. The texture and sensory quality of rice noodles were determined by texture analyzer and sensory evaluation
method, respectively. The flavor components were characterized by GC-MS, and the antioxidant activity was assessed by
FRAP, DPPH and ABTS" assays. The digestive characteristics of rice noodles were detected by the in vitro simulated
digestion method. The results showed that compared to the control rice noodles, the breaking rate of rice noodles added
with 2.9%~7.0%. WRT was not significantly changed (P>0.05), while the breaking rate of rice noodles added with 8.3%
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WRT was significantly increased (P<0.05). Adding 2.9%~8.3% WRT could significantly lower the values of hardness,

cohesiveness, gumminess, chewiness and resilience of rice noodles (P<0.05), but improve the smell and taste scores of rice

noodles (P<0.05). The rice noodles added with 5.7% WRT had the highest springiness value among all the groups and

reserved the main volatiles from rock tea (i.e. 2,6-Octadien-1-ol, (Z)-3,7-dimethyl, 2-phenylethanol, benzeneacetal-
dehyde, (E)-2-Hexenal). Meanwhile, it was found that adding 5.7% WRT could reduce the proportion of fast digestible
starch of rice noodles by 8.69%, while increase the proportion of resistant starch by 14.34%. In addition, compared with the
control noodles, the rice noodles added with 5.7% WRT had a considerably stronger ability to scavenge DPPH and ABTS"
free radicals (P<0.05), with a total antioxidant capacity of 7.48 times that of the control noodles. The results suggested that

the addition of WRT provided rice noodles with a unique flavor, higher digestion resistibility as well as antioxidant activity,

thus improving the nutritional and healthy properties of rice noodles.

Key words: Wuyi rock tea; rice noodle; quality; in vitro digestive characteristics; antioxidant activity
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PEDL B BeNE 5 VEM KT R AR B 1EH, SR TER:
S F IS IEAS, ST e TE R EE IS 19 Ak A T SR FTE
tetRe, EEPUHILVERTS, Ekk, e T
TR INAZSS AN GBS S B BT A AL RE T, I AT
DA BEARRIE A5y AR S A3, 3B 30 S 52 K M3 TH AR 1 38
SRBN Li 7 BT T BRI R KA 45 i BT 1) 5
Wi, R ERFREOH SIS S5 AT . BT LTE P
FTHE AN, FEM TR SRR XU . SR, #R
H AT, MAAA IR M IS A A Ay il i i JoT
FASZIR

SRtk AT LR BB A A N T B B 22 i hn
Torp, WFFE R F A A S Koky 22 B FH B . BTés
ATEHEFNTERMAS MNE LR R T, B RS IRl
KB O R R S S

1 MR5RE
1.1 MRS

CEAERET FURICK (EBEIE R & i 21.2%+0.5%)

BH T B2R B 2 KOl A BRAS Wl 5 R A 2%

A AL A RA A, F 2022 4AEFZH R FF
SR AR UESRAR SN, 5 $ R 2B L M L R
Vet Tl PRER . EARES— RVNHIE T 2 A
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K, Tk H B R 3 min J5, KA E, A 100 HAS
S UE W o g, 1508 W, FHZE IR KK DE W R 2 &
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Table 1 Sensory evaluation criteria of rice noodles fortified
with Wuyi rock tea
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Fitt124y
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BOHL, RGPS SRR E T AR B

B I, T 60 °C TR 30 min. K SPME Z£H
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1.2.8 RIMEARFEEINE =% Geng 55" 71k
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0.01 FT/RZESK B, P<0.001 FRLEREEFLE,
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2.1 KEREFRRBLIWEZRR
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7.0% “F5 A KM 22 Wi 55 AR AR 1 35 (P>0.05) 5 24
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Table 2 Cooking quality of rice noodles with Wuyi rock tea

FEf Wi (%) ZEEMKRE%) BAKE%) FE/KEHE(min)
XTHRAL 4.30+0.65° 4.57£0.09° 259.2+4.2%  168.7+4.8"
Al 4.65+0.33 4.73+0.05° 234.0+7.8° 166.7+5.0°
A2 5.57+0.21° 4.83+0.05° 241.7+1.6% 178.0+1.6°
A3 4.23+0.69" 4.73+0.05° 246.3+7.9% 170.7+5.9%
A4 5.00:£0.73" 4.83+0.05" 267.0£15.0° 171.0+1.6™
A5 7.37+0.88° 4.77+0.05° 292.043.6° 176.7+2.1°

VE: [l —SVEUEA B AR FRFR 25 53 35 (P<0.05); Al, A2, A3, A4,
ASIRIFIRIIN2.9% ., 4.3%. 5.7%. 7.0%F18.3% A 2% (AN 22, X HEZH Ay
RIS A AR 22, F3~F4. FK1~E2[]

Xof 45 2H A My 22 0 S B4 BB /K SR AN S 7K B 8] g E A7
B, HGE R LR 2, REGSIER S ZX K 22 52 K5
PISENATIEZE S . MAZRBINE N 2.9%., 4.3% Fi

FH A 2 W v R L 5 DE R -0 AH BAE B ) T
TEM I K AR K221, DA TTT S 38OK My 22 52 KSR I
B HEZSUINER 7.0% B, Ky 22 il 52 7K 5mg v5
FXFREL, AR B (P>0.05), i 245388
H 8.3% B, AWy 22 (SR ik 355 T X HE(P<0.05) o
AT RS T S R A 2 W S DR o Y EAE
TEMMRIELE RN B TE A R MBS LS AR AR, T
ST FTR] 5 51 DY S, Pl T IR BERE 1Y 2240,
BRALK T DE M EE IR ) B B2, DTS iy /K B 22, A2 7K
SR, ZSCESE RS Li &7 JRIENSE R, &
FAZ K], £ AR 2248 S 1 S K BRI 7E 180 s
ZW, Al 5 A2, AS LRSI K B (e 7 AE i 35
225 (P<0.05), X AT = T A2 Fl AS RS
HR W SR MK TER ORI, ELANHRITER EE RS %
Ak, MITTRES T KMy 22 B A2 7K B Ta] 2
22 HKEREFKMLHEE. RAMNRERR

o B S A KM 22 1 M S B OB BT i3
ATINSE, Has L3R 3. SXFRRZHAT L, #4554k
Brezity LE (52 W2 BRAIK(P<0.05), o (H (Z14%E0
{0, b™HE (H W B0 ) A CE (i F1EE ) 2 25 3% i
(P<0.05), I H B A A B 30, L8 52808
BEAR A a3, a™(B (LLER €0 ), b™(E (35 85 20 (0) Fil
CHE (TR ) F A SL B TR I, a2
T KAy 22 () 58 BERRAIR, (iR R4 e (A% s

WFFE R, ZEKRB 2214 Tak B v, Asntrpid s
Z2 1y AT 3 ) T FTE R R Ab S 22 AR AR IR GE Ky
T RS DX 245 1 i R, R T 5 il KM 24 1) e 2 J ) 4R
PERO, R R S B SRR S A B — B AR T ALY 1,
R SR S L TR PN 4% Y B AR AT A N A
BEIRAURE ST, 3R 3 45 o, SXTREAAALL, 5554

3 RICATORB N @2 T AERE bR

Table 3 Color, texture and sensory quality of rice noodles with Wuyi rock tea

Eiztan pogiictiel Al A2 A3 A4 A5
L 83.13+1.28¢ 73.8120.56¢ 71.73+0.50° 71.40+0.89° 69.24+0.86° 67.46+0.57*
N a 0.58+0.08" 2.45+0.05" 2.69+0.12¢ 2.92+0.08¢ 3.26+0.03¢ 3.29+0.03°
ax b 6.32+0.16° 12.44+0.22° 13.42+0.25° 14.12+0.12¢ 15.12+0.39° 14.94+0.21°
C 6.35+0.16° 12.68+0.21° 13.69+0.26° 14.42+0.11¢ 15.46+0.38° 15.30+0.2¢
W (g) 5069.13+366.15°  3110.77+318.34*  2950.25+588.54"  3502.28+623.41°  2819.514242.18*  2598.25+438.79"
Eihan 0.810.07* 0.81+0.09° 0.86+0.10* 1.16£0.27 0.65+0.06* 0.71£0.13*
Tty REER 0.75+0.04° 0.58+0.05° 0.59+0.03" 0.63+0.02° 0.61+0.02* 0.64+0.03"
JlinE =g 3850.25+485.42°  1817.624310.43*  1757.67+381.33"  2199.82+328.47°  1710.54£199.55*  1649.19+251.05
WEL P 3122.04+634.63°  1452.80£116.04°  1545.28+47531°  2614.26+873.64° 1102.74+95.52* 1139.49+46.69*
ml 5 1 0.56+0.07° 0.27+0.03* 0.26+0.01° 0.28+0.01% 0.35+0.01° 0.36+0.03°
QUG 10.9+0.7° 11.7+0.9° 12.0+0.9% 12.6+0.8° 12.340.8" 12.240.6™
SAL(43) 22.8+1.1% 22.1+0.7% 23.2+41.0° 22.9+0.8% 21.9+1.3° 21.8£1.5°
BEVHY () 26.7+1.7° 27.241.2° 27.3+1.4° 28.8+1.2° 27.141.8° 27.5+1.5%
BTRG) 18.9+0.8" 20.4+1.0° 20.8+1.2° 21.2+1.2° 21.2+1.1° 20.8+1.5°
JsYix 79.342.3° 81.4+2.5™ 83.3+1.6™ 85.5+2.4° 82.5+3.0° 82.3+2.4°

e [ — 178U A L ARl R R 225 8.3 (P<0.05) o
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A RESE T A MIRES T BLAEUER 4T A AE B AR
JH, AR TE Ry 53 FIB A RS B A 0 H RN B
ZINEH T REARR T KA 22 BORE BE RS SR . R e 1k
SRR SR E B EAHDCOC R, A A A KM 2211
Jise 2 P A I AR % BRZHLAI (P<0.05) o FEAS A A4
KMy 22, A3 ZH K AY 24 11 5 R0 EL A e v, 1
5.7% WS TINEL Y25 AT KMy 22 1) JOTAE 7 A S S R 1)
SN

55 BRAHAH b, 4575 AR A AOK 22 B AR I IR
SE I IN(P<0.05), 4 NRANTT b S B AR AR LA
I, 5.7% 75 AL KMy 22 0% S b 43 (8 4 35 v T %) HR
ZH(P<0.05) . IXEZIEH T 5.7% A A4 R 241
SRSy, IS T . A A SR 22 B AP or
5%} RRZHAH Fe 4 B 3 38 (P<0.05), Hird 5.7% A%
LA 22 BB APV e, A 85.542.4, da IR
FIBFT AN, 4K 22 B9RE BE SRy 3302~3394 ¢ B, oK
A 221 T AR AR . IIEH SCAEP BRI R 0, oKy 24
il B /NF 8000 g PHME A 2500~5100 g. E
F 0.89 B}, KM 22 (Y ZE 2 L R FNER B o BT 4% Sy B
R AT, 5.7% ST LR RE R 3502.28+
623.41 g, VL 1.16+0.27, FH & ¥ K 2614.26+
873.64, BVE ML RN AR, 5 IR IR &S BN
Wit
23 HKREFRRMLAIFEL IR

XTESHIN 5.7% BRI G HAMy 22 Fxt FAH #E47 IR
R4 BT A , FFFFAEXT & i = 0.10% M BT T4t
I, GERANE 4 R, AR 4 ATLEH, LK 22
TR RS & BAA AR 2R . FET
5.7% AL S P TTASAFEAE X BRLL A S v i XU
PIIEAN R : {25 (B)-2-CaT (SR . 2R 2 Gt

). 2,4- RIS EE R . 988 L (ELE)-
2,4-T- T GINR A . I . afnH 3 )5 s 1-T0ds-
4P 6-F RE-2-JF-4-T | 2-FR L EE (T ) . T IHEE
(BORA) . S-H R IR OB, 2,4- . 2 R Bbe-1-1;
HRE: 2- Bl (257 . SR . 1-2603-3-FH (s T . &
JEM); FeJS: —ERRBREN TR (B TR B ) M
K2 (2)-4-F- DU Fn 8-F Jk-1-+—B M ; b las.
2,5- "W E =k, 2,6,10- = HL| =k 4-F 3|
Tk, 8-C T ks, 2,6,10- = LTk . tEEke
CIE TR A s HAh2IS: 2K 205 GF AR . 1
W (R AT . SRATAETT ) o AFFE T 5T BERE S, P i AL 7E
T 5.7% ESAAFES P I RR P B A T s [ -2-
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Table 4 Main volatile substances of rice noodles with Wuyi rock tea
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scavenging rate (D) of rice noodles with Wuyi rock tea
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