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Preparation of Potato Green Tea Sugar-free Chiffon Cake

TIAN Jie, SUN Ruilin, LI Junhua, QIAN Zhiwei"

(Henan Vocational College of Agriculture, Zhengzhou 451450, China)

Abstract: The potato green tea sugar-free chiffon cake was made by using potato flour and green tea flour instead of some
low gluten flour, and using xylitol instead of sugar in traditional chiffon cake. With texture characteristics, specific volumes
and sensory evaluation as evaluation indexes, the optimal formula was determined by single factors and orthogonal tests:
20% potato powder, 6% green tea powder, 230% egg white and 70% xylitol. The potato green tea sugar-free chiffon cake
was light green color, sweet and not greasy, rich in flavor. Compared with traditional chiffon cakes, the total sugar content
was low (6.03%) and the content of crude fiber was high (7.89%). It also had some oxidation resistance (antioxidant

capacity 0.0560 mmol/g).

Key words: potato powder; green tea powder; xylitol; chiffon cake; quality; oxidation resistance

Lh B8 R A BREF DR E 2 A AR Y, SR T AHEE L FIRERE—FF, (B 5 RERAH LE, ErYRERE

INFE TR ANEKD, TE 2010 4E LB L i
iR E T 3.2x10°% i, FREE A — PR K
=, 2020 43K B D4 AR =ik ] T 1 f2nER,
THES B S AT TR ITERD, BE A AT 5 ik
i, AHEFRASrFEEmTTa, HEEMYgiER C &
LSRR B EY), AR 0 PSS G —
g S, A EIRE O L TARR DT, B AR
ZWy . JLASER . e MRS, S3EIR . dEEREE
FEIAYTON, AT AR . LA R HAThUE L.
FELR T | R IMIE AN MRS T REN O AR Y

Wi BEH: 2021-09-03

IR, HLHAS By it NS S B A i a4, ]
eaEen, Iz TR AR bR T
PRPIBESE AT G ER RLIE T, ARZEHE R A 1
IRETTRAZ B BR, R 22 T i A P PR
BB /N, AOBE B g A Q-5 R 0 3T oG, IR LT 2 I
Bl ARG T IRANE TR 0™ i WA L F
FERE PR LA AR A T SR R G g XU, A 4 i
S NERGRSZ T 2 i e 21, JEHUR R WL
WS . OXEREE LIRSS RN M S SR R 275
SRy, VRS A ST 0T, 43Tk, fdaik

HETH: 2019 FETHRLREFEHFRE (HNACKY-2019-02) ;2019 B 7 R LR FEAFR B (HNACKY-2019-05) 52019 A 7T d Rk

B F A H AR B (HNACKT-2019-02) .

{EEREN: |F (1979-) , %, 8L, #H07, A @ R Fadm L, E-mail: 2006110129@hnca.edu.cn.
*EEIEE: REMH (1969-) , B, #t, 3#4%, HFRF 6): kR F, E-mail: qianzhiwei@hnca.edu.cn,


https://doi.org/10.13386/j.issn1002-0306.2021090024
https://doi.org/10.13386/j.issn1002-0306.2021090024
mailto:2006110129@hnca.edu.cn

- 156 - £ Tl B4

20224 7 H

5o R RELH LU IR, K Sy Z2 TR IETE IR AN
e AR AR LT4E . RIBME . EAC R
a5 T A 2 T A AR SS A DTSR £, N
FHL R 12, AR AEABEB R RE P [l IS i 544
Y FNERZORY, W T HRE Al 1138 IR [ A D gt
M) T AR R AR WHGE

AR SCIRAE R REAL G T 25 g 3 mli b, FHAORH
BEEUAR AR, B0 S B Fnat oy A T T 24
1b, IHHARAS E IR B = . AT, B s Bae
AR, B E S BRI TR RS, A AR RS
FYFF R PR R .
1 MRERE
1.1 MRS

REARY T I AR B A R Wl AR
Ky HTEEAGEE | aligoK T SRS B KPR
B AR H T EE A R F s Ghim R 2
FEPIMAT BN Vs V4T LB R A AT BR 2N =5
Ik TN SRE A R ]

YP502 B FRF  _LWEATARA RS 4 A FR A
Hl; UV-2350 5240 0] DLt db st [RIAEalk
BHEABRAF]; IM-TLT BIPEHL  BRigE =20
BRZS ] SM2-521 TL4l /MR BERE B2 WA BRA
H); TMS-PRO BUTA4MYL  3E[E FTC A H]; IMTY Y
TEELARFREA AL IS A A BR A H] o
1.2 LWHE

1.2.1  BAERERIVE AR SR A

R s
e []REAH
E@ﬁ?{;\ L s || E o
v
B {fﬂﬁHﬂiﬁ%Hmn\
— x
0 IS g [

1.2.1.1 J5Ueby il g RPEE AU . SR R AT
#rid 100 H 5 45, S BUIL B ek 2 FEAR AL A0 A
e, 1k 100 H 7, %,

1.2.1.2 FHEEWHIE Baidok faprmi e se o
GG, FIIMAZES, 85, e ImATR G 4 i 5t
R CRE AUy . S5 3805 | SR BNy T R B9TR &
Y, PR S), RIA FE R

1.2.1.3 FHPWIHIE RS . ARREEE . I8
FRASEFEGT I, Jete s P SRR e mifh, 7T
PoE R E TR A, B & M.

1.2.1.4 REG el 1/3 BB I AR B, BB
T E EEPE SR, FIAGEI N 2/3 A B,
B 5], RO A EERam

1.2.1.5 7ML CREIAVE G A9 BRI AR REASE
Hrp, B /Ul BT

1.2.1.6 HUE F B ALY SROWIECE T B PR
MK 180 °C, JEE2k 165 °C #&47vh, HEks 50 min.
1.2.1.7 BHEL BB BGATEALEL i i SR MUHLAS
REGHE, BB AEEZE BRI WD 1 h S AR ED A
ST

1.2.2 FAPRIZESLLE

1.2.2.1 SIS I X RS BRI FE R 4351
FRIREAUB TR 10%. 15%. 20%. 25%. 30%. 35%
SN SR ST, B4R AR S B 6% 1Y
LEZHY . 210% FYEETH . 80% HUARMIEE . 1% AUHLFT
B )a, ¥ B 20 BRI E R RS, 58 4 i
I AL T REE | BYE PRSI LA R 52
1.2.2.2 SRESB BRI X SRE S R s 43Sl
TERE SR T Y 2% 4%, 6%. 8%. 10% FRINGESS
A S IR ST, T4 N ACKE 2508 BT B 20% 19 S48 3
210% WYEETE . 80% MIAKERE . 1% ML THY S, #& A
TRV E RS, B S I X FE S 5
FREPE B PP AL AR s

1.2.2.3  FRIG U SRE Sh BT s e BRORE A
BT ELY 20% FIT 6% BN INSh 45 s FIER A58, KK
N 150%. 170%. 190%. 210%. 230% ZRHNE R,
TSI 80% MIARKHEL ., 1% M), 8 T
R RIVE XGRS, F AR TE BN B AR
PE L BEE PP AL AR 52

1.2.2.4 HFTH BN XT SRR S, BT A H4 R
SR LAY 20% Bl 6% WS N Sh 48 220 RISk 558, HK
WKEIN 0.5%. 0.7%. 0.9%. 1.1%. 1.3% ZIN$T
By, TGN 210% BRI « 80% M AKERE =, 4%
TR T 2R E AN GERE, S8 TR s X Jrs
JEAAAEE | B PR EL AR R

1.2.2.5 ABEEEGS I 2RSS B (S22 BEORE
MUY TR 20% FN 6% WS ThA4 2R FSk 558, AR
WREIN 65%. 70%. 75%. 80%. 85% FSNIN AN, F.
SrRES N 210% BYEETS . 1% FIHLFTIYG, BT 24
AR E XGRS, Z5 ZAHIE AN I HEORE oA 4y
PR BE PRSI LA IS

1.2.3 IEXCIRES AR E S A R A0 3EAE T, 5EHK
Ko B s JOSE M 58RI DU A BRI 26 (G 8 Bk U i
LEASRYES IS | BRI IS I AR B N2 ), LAJER
BIESr R N EEEIPARUE, BT Ly(3%) IEZZH
B TS BT RGN T 25, YF TRy
i DA R e v, BARECEL LR 1.

F1 SRR % 5K

Table 1 Factors and levels for orthogonal test

IV AT BRI BEAKIRINGE CEWRIE DAREELR N &
(%) (%) (%) (%)

1 15 4 190 70
2 20 6 210 75
3 25 8 230 80
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Fig.1 Effects of potato flour addition on sensory score and
specific volume of cakes
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Table 2 Sensory evaluation standard of potato green tea sugar-free cake (scores)
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Table 3 Effects of potato flour addition on elasticity, toughness
and chewiness of cakes

DR ERRING (%) 5P (mm) TFRE(N) NEL Mg (m)
10 6.55+0.03" 9.18+0.02° 23.18+0.02°
15 5.86+0.01° 10.16£0.04°  24.23+0.02°
20 5.44+0.03¢ 10.82:0.03° 25.35+0.07¢
25 5.34+0.03° 11.69+0.10¢ 24.80+0.12°
30 4.87+0.01° 13.66+0.22° 26.06+0.07°
35 4.1840.01° 15.56+0.05" 27.5540.22"
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Fig.2 Effects of green tea flour addition on sensory score and
specific volume of cakes

R4 BRAOBUS IR SRR | R HINE W 5 R
Table 4 Effects of green tea flour addition on elasticity,
toughness and chewiness of cakes

LA (%) ##: (mm) TR (N) NELAEE (m))
2 5.80+0.37° 9.77+0.43" 25.53+1.11°
4 6.56+0.31° 9.94+0.33" 24.70+0.48%
6 6.00£0.08° 11.55+0.52° 23.55+0.75°
8 5.88+0.11° 12.9440.11° 24.29+0.35%
10 5.33+0.16" 14.19+0.30¢ 25.34+0.18°

10% B}, FERETNBRCER, MESE T BREN A I XUBR . 18
HBINSEEOR A T AR IR S 1Y TE 7 T AN 520k
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2.1.3 SIFGINEXT RS B ysEm B IE 3 AT,
ARV IS S I FERE Y EL 25 SR B PR B A W
25, FBIEWINE N 150%. 170%. 210% I KL
BB V5 A A B g 22 5 (P<0.05), TR
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210%. 230% st B KL (B 58 Y 77 7E i 35 P 25 57 (P<
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Fig.3 Effects of egg white addition on sensory score and
specific volume of cakes
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Table 5 Effects of egg white addition on elasticity, toughness
and chewiness of cakes

EIHR IR (%) B (mm) T (N) REIEE (m))
150 4.91£0.28" 19.73£0.73° 22.3240.43
170 6.24+0.30° 13.09+0.13¢ 22.94+1.70°
190 6.66+0.31° 9.51+0.71° 23.31+1.28"
210 7.54+0.93¢ 8.05+0.82" 25.7140.85
230 8.130.13° 5.26+0.16" 27.25+1.35
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0.7% B ARG LA ST A INE S 1.3% B8k
I b BAETE B 35 25 5 (P<0.05), 3T By s hina ok
0.5%. 0.7%. 0.9%. 1.1% BFERER L 250 A FE7E
FHPEZES, WITHERINE N 0.9%. 1.1%. 1.3% B2
FEHY LA RN i 25 52 (P>0.05) . HLBfH
W TR A I XN, SR E Vo S B e =
R AIG 19 R 38, JBC B P A e i B, TR R B Ry
0.9%, ¥ F TR A= L 1.1% B, 5T i asdd:
SRS BRI AR XU, BT LA & BB B PR
I BERE LB A DR R AR AT . 3R 6 nT A1, AN
HFTR IS B X FERE v | A A A a2
WITH IR 0.5%. 0.9% IR M 5 T
BTN N 1.3%0 AL SRR B g 22 5
(P<0.05), L FT 3 B I & 2~ 0.5%. 0.7%. 0.9%.
1.1% B ERE M S ANA AT W 5 25 5, MaF TRy s i
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PEZE T (P>0.05); FTHYESINEA 0.5% B AL RE
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1.1% Bof BERG A A 5 TR AN A P 25 550 YA TRy
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Fig.4 Effects of baking powder addition on sensory score and
specific volume of cakes
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Table 6 Effects of baking powder addition on elasticity,
toughness and chewiness of cakes

TR IR (%) P (mm) fifi 5 (N) NEL I (m)

0.5 6.57+0.23° 9.87+0.64° 23.46+0.61°

0.7 6.19+0.13™ 9.09+0.15" 23.51£0.92°

0.9 6.32+0.92° 8.88+0.11° 23.38+0.90°

1.1 5.74+0.23% 8.42+0.34° 23.16+1.48°

13 5.31+0.37° 7.46+0.74° 22.83+0.68°
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W 2R 22 5 (P<0.05), T AR BE I I 2= 28 65%.
70%. 75%. 80% . 85% Bt EKEIY LLZE R I A7 AE b

95 1 144
a
90 | ] ]a//}a\i 37{2 142
/’E 85 F c d 14.0 =
N —~
&80+ M 138 5
e a/ e
75 1 x fi
) 1362
70 t - FE
g 3.4
65
: : : - : 32
60 65 70 75 80 85 90
ABEBEIR N (%)

K5 ABHBES N0 SRR PR LA B S0
Fig.5 Effects of xylitol addition on sensory score and specific
volume of cakes
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Table 7 Effects of xylitol addition on elasticity, toughness and
chewiness of cakes

ARSI (%) #E(mm) B (N) MEL g (m))
65 6.36£0.08"  9.27+0.31°  23.48+1.38
70 6.49+£0.10°  9.45+0.08"  23.3240.32°
75 6.66+0.26"  9.24+022"  23.36+0.36°
80 6.56£0.22"  9.27+0.08"  23.61+0.42"
85 6.88+0.08"  9.30+0.06"  23.36+0.47°

FPEZES (P>0.05) . R 7 ol %0, AMEEGINE R
85% i ZE AL i SR 5 ARBEBE AR I EE 8 65%. 70%.
80% Bt KLY FAPEAT 76 35 P 25 57+ (P<0.05) , Tl A
PHEEA NN 65%. 70%. 75%. 80% st ZEAL A 5
(0] BHRAS A B 25 M 22 57 ARPEIEE SR I 2 65%.
70%. 75%. 80%. 85% v} BEAE 1A sH J2E A1 HE M- [A] 1S
AIFAE B EMEZE R (P>0.05) . HEESEAREREGSINE
PRGN, SRR E 25 B AR AR AR A AS B S, T ARG 1
BV EARWT LT SO P S AR E R
—FPEHIRTR, XA Y EL AN SR R TN TS, (]
o ZERE B0 EH B D 1 ER B M 5, (L AHE IS n it
Z, T 85% B, SRR T . LR &%
&, ARBEBEAES NG, 75% 2247
22 EXREMNE

ThAS B L RS TOR IR ARG I 38 I S0 s T T 5 4%
8.

— I, B | R AN S AR E PRy

R 8 DR EGITIRRNE R E AR B S 4R
Table 8 Orthogonal experimental design and results of potato
green tea sugar-free chiffon cakes

SRS A B C D EEIFS A (emg)
1 1 1 1 1 78 4.13
2 1 2 2 2 85 4.08
3 1 3 3 3 86 3.95
4 2 1 2 3 87 4.06
5 2 2 3 1 91 423
6 2 3 1 2 89 3.98
7 3 1 3 2 922 4.06
8 3 2 1 3 38 3.96
9 3 3 2 84 3.92
K, 83.000 85.667 85.000 84.330
R K, 89.000 88.000 85.333 88.667 LA 2 ABLC,D,
K; 88.000 86.333 89.667 87.000
R 6.000 2333 4.667 4334
K, 4.053 4.083 4.023 4.093
s K, 4.090 4.090 4.020 4.040 AL ABLCLD,
K; 3980 3.950 4.080 3.990

R 0.110 0.140 0.060 0.103

EIEAESE, PIAE IEAS I EG i T HERENECE PES)
FIELZSE PN FE PR . FHER 8 mT I, 45 P8 22 X 2 ke Jak
YRR T N ASC>D>B, XHEEKE FL A 105
i I >4 : B>A>D>C, 3X i B 451~ R 2 56 ZE AL B9
FRFEEMHER LRI . 25 IR X R B PR35 i ) e
150 A,B,CyD,, RIS BB BN & A 20%, &F
AN 6%, BEIEASINTE N 230%, ANHEEAS N
BN 75%; 45 R E T RS EL 2 R B B AR A
A,B,C,D,, RIS HS NG N 20%, LA BN &
N 6%, FEIEISINEN 230%, ABFEEISINE"N 70%.

TS AB,CiD, ATER 8 SLg ki,
T Bt — SR k. EME S A,B,CD, ilfES
PR STONEN BRI F U T B VS AN LE 2SI,
ZEIAIBE VST 92 41, A 4.21 em’/g, iX 5 4H
A A,B,CiD, ZRIFAREE, “HIIARBEZAIIEA
FHEZA BN AN W], TAR = & S, &M
INFAAEAE A2 R e R B U B a9 ride -2 T e
BB S il P, 2R 6 25 A L R s ),
e A,B,CyD, DL OB AL A 7, B
LS BRI R 20%, SESSRY TSI N 6%, BIE
IR 230%, ARBFEEA I 70%.
23 OREZFRIEERDPETRT. SMENKED
S

¥ BB AERC T RIVE RS, RBP4 2800 | a5
A BRE SSOM , AR B R S RIS N R
KE, SR HEE IR AL A B BRE T, SR W% 9.

M 9 "TLIE Y, RIS RS O 2T 4 . 51
. ARGy E R KGR BB . RPTERRE 1A
e P22 55 (P<0.05), FEARLAT 4 S . B &=
REWI & AR PUAAALRE J1 b, Th S S LR Ao R
REIH S AE T AR R S5 T X RS, Horp, S5
LR TONE AL (AR 2T 2 5 1 W 0 i 1 i B 3 AL
BERL; HH T AR ESE s FH, B RL o & BB R, 9%
fIRT 10% Zef7; Bhia ke i B ig s . a4
FEARAT L AT, h S 2K TR SR ELAA B W (G
BB AROBE . S EFLER R, 76 Y MR BT,
PEDUSEALAE ST AR T, BEREAELR KL A I A R, $2
e HRE R A A, SO AR 2 A B 22, EInAT S
DA TIHEFRIRE TR
3 it

i 3 IE A ARG, T fs id) T A S ek 2K O 2R
RESARRL T R THES SIS IR 20%, S35/ s
BN 6%, TBIFTSINE N 230%, APEEEZAIE R 70%,
WEEC T R A BRI S TR G P4 T 3k 92 43, 1E

KO WIREREHE SRR BT L RE

Table 9 Results of determination of nutrient composition and total antioxidant capacity in two cakes

eS| HLF4E (%) EHBU(%) K5 (%) W5 (%) (%) B (%) BPUAALEE S (mmol/g)
IS BN TR RS 7.89+0.16° 14.10£0.14° 48.20+0.16" 1.1240.13° 6.030.08" 30.10£0.31° 0.0560+0.0600°
THEEE XS 5.99+£0.23" 13.2040.09* 45.30+0.17" 1.0620.06" 16.15+0.12° 31.02+0.22° 0.0012+0.0700°
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