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Analysis of Chongqing Tuo Tea Powders on Baking Quality and
Antioxidant Activity of Cakes
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(Tea Research Institute, Chongging Academy of Agricultural Sciences, Chongging 402160, China)

Abstract: The effect of partial replacement of flour with Chongqing tuo tea powder (CTP, 2%~12%) on texture properties,
color, sensory attributes, functional components and antioxidant properties were investigated. Results showed that, the
utilization of CTP led to a negative effect on texture, no differences were found in resilience(P>0.05) and the hardness and
chewiness increased whereas the springiness showed a reverse trend (P<0.05). A significant reduction in L* and C” value,
while the total polyphenol, total flavonoid content, scavenging ability on 1,1-diphenyl-2-picrylhydrazyl radicals and
absorbance capacity on oxygen-radical of sample cakes improved with the GTP replacement increased (P<0.05). The study
showed that cakes with good bakery attributes could be produced by the replacement of flour with 2% and 10% of CTP, CK
were rated higher in all sensory results (P<0.05). Overall, CTP at 10% replacement level was effective in improving the
flavor attributes and antioxidant properties while the total polyphenol content was 431.53 mg/100 g, total flavonoid content
was 292.7 mg/100 g, DPPH free radical scavenging ability was 143.89 pg/mL., ... and oxygen-radical absorbance
capacity was 38.88 pmoly,-/mL_ .., which could provide a theoretical basis for enriching cake types and developing
functional tea foods.
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Table 1 Sensory evaluation sheets of tea cakes
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DPPH (ug,/mLyy) = p x DF X3

s p, WO RE XTI A v T | 14 o e vk B,
ug/mL; DF, A S Fi B .
1.2.8.2 & H i1 FH K Uk i /7 (Oxygen-radical absor-
bance capacity, ORAC) = & Zhang %59 B& A 2
3l FHWEIR R 22 v WO SEAGFR UK . Vo PRUERT
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Fig.1 Cross-section and partial enlargement of tea cakes with different additions (0~12%)

2 EPRWREREERS
Table 2 Sensory score of Chonggqing tuo tea cakes

R B JEERES M HEER By

CK 12.240.2* 14.0+0.0° 13.0+0.0° 23.0+0.0° 15.8+0.2° 78.0+0.4
TTC-2% 11.3£0.2° 13.2+0.2° 12.8+0.2b¢ 23.0+0.0° 14.8+0.2° 75.2+0.2°
TTC-4% 12.3+0.2" 14.0+0.0° 12.5+0.0b¢ 18.2+0.2¢ 14.240.2° 71.2+0.2°
TTC-6% 10.0£0.0° 10.7+0.2¢ 10.5+0.4° 14.5+0.4¢ 12.340.2¢ 58.0+0.7°
TTC-8% 11.5+0.4° 10.3+0.2¢ 12.3+0.2° 17.8+0.2¢ 13.5+0.4° 65.5¢1.1¢
TTC-10% 11.3£0.2° 11.240.2¢ 14.3+0.2" 20.8+0.2° 14.3+0.2° 72.0+0.4°
TTC-12% 7.0£0.0¢ 8.3+0.2° 14.8+0.2° 12.8+0.2¢ 10.3+0.5° 53.3£0.6"

T AFVNG FREFOR R SR 22 57 3, P<0.05; #2~3R4A[H
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Table 3 Chromatic properties of different tuo tea cakes
FEf L a b’ c H’

CK 83.74+0.42° 0.15+0.07" 32.59+0.18° 32.59+0.18° 89.74+0.12°
TTC-2% 64.25+0.72° 3.18+0.08° 17.51+0.08" 17.800.08" 79.71+0.27°
TTC-4% 60.58+0.28° 3.28+0.03" 18.96+0.11° 19.24+0.11° 80.19+0.08°
TTC-6% 58.63+0.96° 2.83+0.09¢ 19.7140.39¢ 19.84+0.39¢ 82.34+0.14¢
TTC-8% 58.23+0.70° 2.32+0.10° 20.32+0.57° 20.39+0.58° 83.30+0.10°
TTC-10% 53.26+1.00° 1.64+0.05° 21.05+0.18° 21.24+0.18° 85.39+0.14°
TTC-12% 53.21+0.52° 1.62+0.03¢ 21.33+0.19° 21.39+0.19° 85.52+0.07°

e A A CoU RIS H (O a8, 6 R B S i T v (LA

F CK.

2.1.3 AREIZAEIN T EAL A RIS A
PEAIFEAEEE | SR AT RE P ESEFE bR, SRR AL

JoR A EEERARERN ), R AN AT NELER R S ORGSR T
SAESC, FEEMR S, SRGERAE, AN Z5 THIRE, 18
% Bk TTC-2% 4b, 5 CK AHLL, B8N PyE A (il
BRGNP R W2 T (P<0.05), FRWIGS NS
Ao X EORE 1 E AR T — g FUE SN . SEPTBASYE N
BRSS, HFUBL S EAS, b LASZHEAE il Js5w), 76
T A7 PR 26508 it B b, T RE S8R 1B S-S BERg e
JE R S-H L[, AT REASBE RS 17 757 X 48 2544 B TE 1,
IS5 AR BECHCG TH 7 P 495 S 4354 FHC O, (el EEREAEE B 85, mT
NEMEFPEBUE R R, AL SR DRIk, st ml =M S8
LT J i T 22 TEAHOC, B, BRE R4 AR .

2T, BB HET i CK>TTC-2%. TTC-10%>
TTC-4%. TTC-8%>TTC-6%>TTC-12%, f% = 16 5

FARIE ST PR 0.916 F1 0.807(LHA|ZERWFR 4) ., A
B FRBE A SOH s PR BB I BB, k54 il 5
PR B 2l 2 AR, A B S 2E B S S E LR REAS
ARD2 Ma 2803 g H 33X b 22 55 5 055 1 i o A el L
LI R EUS I b T & Z2 2o S A OG . (EA
FEREMJE, TTC-10% 1y 55E 5 B PR TR G &
H (4% 6% F1 8%), XTI HE S A M T ¥Rit 5
T £ 2 AP A 3 e A R S B R BV, AT
S A TRDRS DX 268 28544, $12 i HRRURE J1AH G 8, T
ZEAHB RGN SR A R A P S e e A v DR <
AEIA 26, (A ES I A Ry AR AN Sy 23 BEAS- ARG
THI AT X285 25 R A TEE 13, WA T AT EEHRE T 7377 PRI 485 S P4
JH, £ A0 FE2E B4 [0 52 PE G i 2 25 = (P>0.05) .

22 FEFMRMEXN EREEEER ST RIMEWLE
MR
2.2.1  AN[FEIESHY S e %o BRG0P 53 1 5 i)
A EAE PP YIS R T, SRR .
iR 5T (T L AbRz 2 AL A3 1) AN R (V1
Pz . WmMERR ) &5, HoAG Z R R G A i Kbt A ik
WEPERC AN RIS ARG i 22 My FILEL B T JoT B R R L
Kl 2. BHIE 2 AT, BEE B PRRTEAS A i a2 iy 1
Jin, S22 Wy 5 R T T e B B 2 3 HL s A ]
TAE R 225 (P<0.05) . CK ZH H 8 22 P LR 75 1)
JREH)E S350 31.39 F1 26.57 mg/100 g, P FiE
WREERH L POYB AT I NG O, 2 POe A ds i
S 12% B, R 22 Py R ] O A R e e, 43 0
541.07 #1312.98 mg/100 g, /& CK 2% 17.2 F111.8 fi%

2 400 F 1600 5
g g
> 1500 =
E 300} g
iy 1400 §
®
gz 200 300 &
o =
= 200 \j;i
- 100 =
1% 100 2

L]
Bl 2 RTEZREAE B S B 5 i

Fig.2 Total phenolics and flavonoids content of
different tea cakes
TE: A~G. a~g TR 12 B AR R RS AR 4 21 ) K 22 55
=, P<0.05; & 3,

4 HPIEANR ERE T 52 R

Table 4 Effect of Chongqing tuo tea powder on texture of tea cakes

FE TR (g) S A R E=Ec3

CK 403.151+18.851° 0.916+0.033" 281.370+14.707° 0.348+0.045"
TTC-2% 411.542+12.064° 0.884+0.012 286.007+19.703¢ 0.337£0.051*
TTC-4% 481.393+12.337° 0.857+0.011% 355.970+16.585° 0.345+0.082°
TTC-6% 585.990+16.205° 0.817+0.015% 437.071£15.620° 0.324+0.088°
TTC-8% 508.062+13.790¢ 0.8510.025" 384.203+17.084° 0.342+0.085"
TTC-10% 448.420+16.946" 0.876+0.031 322.785+20.891¢ 0.345+0.093"
TTC-12% 708.257+18.072° 0.807+0.024¢ 532.192+15.715° 0.311£0.095"
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(P<0.05), R PIBEA A PINETE) R 00 R AT#%
ZE N

2.2.2 ANFEIASH ISR SRS I TE S
>k FH DPPH H H 235 R 75 F1 ORAC L PPN A & KS
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of different tea cakes
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