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Effects of superfine chestnut powder on sponge cake quality
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Abstract: Objective: The effects of superfine chestnut powder on
sponge cake quality was studied, aiming to provide a certain theo-
retical reference for improving the quality of bakery food. Meth-
ods: To explore the superfine chestnut powder adding amount on
the sponge cake texture, sensory, baking, aging characteristics
and nutritional quality, different contents of superfine chestnut
powder were added during the making process of sponge cake.
Results; The hardness, elasticity, chewiness and specific volume
of cake had no significant change compared with the control group
when chestnut powder was added less than 10%. The addition of
chestnut powder could reduce the brightness and yellowness while
increase the redness of the cake, and the effect on the color of the
cake core was greater than that on the surface. Adding chestnut

powder could reduce the cake bakingloss, aging enthalpy value
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and increase its nutritional quality. When the content of chestnut
powder was 5% , the cake had the best color, shape, taste, hard-
ness and overall preference. In general, the appropriate amount of
superfine chestnut powder was 5% ~10%. Conclusion: The addi-
tion of superfine chestnut powder endowed the sponge cake with
better quality.

Keywords: chestnut; superfine powder; sponge cake; texture;

sensory; nutritional quality

W EE (Castanea mollissima Blume) X 44 38 | 5L | X
B —FoE BB R G TR Y . P E A AR
SRR PRI O AR SR R TR RN 7 Y A — H
HEEMAER R XY RS SER. S EAT.
JeW AEAERU KR ZRTWILR . RATRZ L ARAK
MAETIEED , ZEEMH T REREL S KRS, A
Tk O 58 5 4 FE Ok o 1 AR B L DL K B A [
Rt A £ 0 B R 4R R T EURE Ok L DF Y L
4,

134 S5 K% (Sponge Cake) 52 — A1 JH 25 19 52 9 2 6 4
0B FE N R 2 A AR5 S AR A3 /0 22 B ) i i) gt 5%
B, HA M2 RUE A 2B Bl ) 0B ORUR A, 6
PR FE ARG B R A 2 Gt ARk B
ATTA 18 KT B 32 o T 2 3 0 RS B Y R R
SRR . MRT AR R L E
KB SRR O AR LR R A o B KR T 1 A A e 0 B
FEo AHIR 14 R LK AR S B B 28R A P Y A DG AR
SERRE ISR VR L i CR CINE T A | IR s g = 1]
TR e R 53R BORR SRH T48 o ak Xo VA 44 R SO A o R R
B BT BERE R R Al R M DL R SR A BT R L L
kg TR i JBT SRR A T RN L SR AR A AR A



&M | Vol.38, No.7

1 #e 55k
L1 M5
L1.1 A5l

HRE/NA R - BRSO A R A 5

MR G M 3 T PO G 2 R R L B R
& T KT AURS XK T 5

WER TR Ve B IR K T R A0 i Bk Gk B 30~ 60 °C)H
& ot FER A aD) BHEA A RA A .
Ll2 R B

Vo i AL SCIENTZ-20F B, T3 3 2 AL W BH A
PR 2 ] 5

Z YIfe AL : 1000G B, i JE T JK B A 25 BR A 7 5

R K vhd B . CIM-SY-B B, 28 81 1% T K A% R 4
Kl i A BR A ] 5
SIE AT A L AR 0 A FKB B8, 3 1L 77 A 24 52k A5 B
8,22 4% : Ultra Scan® PRO %, 2 [ HunterLab 2] ;
ZIR R AL . DSC25 B, £ H TA XA Al s
JEAAL : TA. XT Plus %, 3% [# Surface Measurement
Systems 2 # ;

L E IR T 48 - FD115 7, 8 5] BINDER /24 &) 5

i 9 4t B 0 {8 - B-8 11 0, i+ BUCHT 23 #] 5

B 155 Al e 9 R AX - MERS6 Y, 38 [/ CEM 43 7] 5

A FhEl g AL KT8400 24, P+ FOSS 24 ] 5

HL G A 55 B T 1R T 35 X . NEXTON2000 %4, 3 5
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SR I BN R B o A BRI R . R LR T R AR 4 K e
7 B AT R O e A B Oy 1% i 44 Sy A 4 B B B ) e
A A EACEEBR, 5~ 35 CHM By iRy ) 6 h) , Jc ) 115 4
TR Sy 5 B I T — 18 "CukAE . 4 .
1.2.2 EREHIE

(1) MFER R BRI T - /N2 Ky 100 g 09 2 180 g Hik
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HARBU IS B0 3 5L BRIV A, O R4 i ok B
TRy 42 FRISE T 0 L 91 RIDAR S5 o £ 43 %80 0% (Control)
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A ) LA T B ast 4 114 T A7 o 154 6K 2R RE A0 1) w9
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AT 1 SR FH A A 36 AT Fe 4 3K, 48 Sk 8 FE P36/R,
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JEEE 1.0 mm/s, R4 A2 50% ., filt & 77 0.049 N, [A] &
P 2 s o 072 R o5 1) T A 2 500 4 B8 8 | L W A 3ok
PR A ]
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1.2.7 HEEEMHHT 5% Hao 177 kAT 80
FEREET 4 CRBLAR)E 23 T8 5 KA 10 RIUH
FRERE &, AR 1 2 953 e 0 AR 1 10.0 mg, % 3 )5 LI A 3t
o 28 U6 BR OR F 28R B R BGILEE AT A T L K S B
HH R BEVEE 20~130 C L1 ## F 10 °C/min, i 3¢
EAELAISEH(AHD
1.2.8  EFRAetrllg BRI AE R o B Y DA SR
AR ERERE L BT — 18 CukAR R ARl

(D) KAy &+ .23 GB 5009.3—2016 (& 5 %4 H
FARiE B TOK ARV — I B TR

(2) IR 5B & & S B GB 5009.7—2016 (£ &% 4
B RARUE B 3 T A D )55 — ik B E

(3) HBER & &2 GB 5009.5—2016 (X i %4
ERArdE RO E S — R K E Ak E
FRITH R F B 5.7,

(4) JEWi 4§ .5 M GB 5009.6—2016 (£ i % 4 [H
FhrdE BRI VA — R ICAl Rk

G) TYILE G .S GB 5009.268—2016 (& /&
ZEERRME B2 I0R M E)E — kRS
A R B U5 (ICP-MS) , 3% LS 45 2 K. Ca, Mg, Mn,
Fe.Zn.Cu,
1.2.9 IREHN b 8 B —E P 2EIRE 1 N B
4B 4 OB E I /N . E— AR 1 s ) N (=
25 CLAHRHREE 55%) B EERE i & ad L = 070 80 4w
i R BFRE /DA N AT, RO Spses R
FREAT R Z MR 1 A TR AR E
9 SAHYTFAER T, W E T8 AR AR P S IE AR
SR PN D R A R

BE 2498 | 20225 7 A | a5V

CBE () T AR ERE (SD) IR L i I SPSS 19.0 X 5 g
#47 ANOVA 73, FI AR 5 5 (Duncan) £ 5 M2 #E A7
25 W EVE T P <C0.05 RIR 22 57 W% A Origin
2018 B F2x A .
2 HiR5br
21 ERMEREFRS
B 114 7 TR A (AR O R A i 0K R T A
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S L DA SR Il AP R AR A R B RGBT
JRR T B LL AR R R AR <10 0 R
SRR AN BE A SR B I A2 1 TG B 3 A A s 2 o B0l
SUIOZIE TSR 2 PNNAE SiNEPCR S E 3T VNS
0.05) ¢ M Sy BT 4t 43 B3k B 4006 I . FEKE B BE 2 L 9
FNE 2 10 S A oy 1 2 X R 1Y 3.37.0.93,0.41 . X
TR I AL AR R B 4 B0k 4000 L BEAR T AR
PR (P<C0.05) , BR e 22 A« Al SR J5E ik 23 KOuk 3K /9 i
PETC R H R . 534k« B AR SR ) 7% 0 SR B0 IE R
2 SR B AR 1 i A AR AR S R 43 B0 5 06 I AR
9 335.55. ARARY SN TT BE 2 BN TR A B L. S ECE A

1.3 HET\EHH S50 43 F W B S b DUJR T, AT /DS TR R R S A
B BE Yy 3 WO AT E R SR IR L B SO R B EE B R S AR L A AR R
1 ERBHNERERRS (TE)
Table 1 Basic nutrients of raw powder (Dry base) %
FE b Kay KA H AR fig Wi K5y
R OB S A 6.11+0.05 55.17+0.33 5.9840.03 6.58+0.23 2.71+0.03
ERET /N By 11.4240.04 76.01£0.15 8.0340.07 1.34+0.02 0.6340.01

R2 TEANEMRENHERERNRESH

Table 2 Texture parameters of sponge cake with different contents of chestnut powder

eSS W EE /N o A NEL Vg 1 Il 42 4
0 5.71+0.10¢ 0.9240.01° 0.76£0.01*  395.07442.73°  0.41£0.01°
5 5.6340.11¢ 0.924+0.01% 0.7540.01®"  335.55+5.62¢ 0.40+0.01%
10 6.24+0.18¢ 0.9240.01° 0.754+0.01¢>  443.11+9.35¢ 0.41£0.01°
20 9.00+0.49" 0.9240.01° 0.74+0.01>  646.06+19.24>  0.38+0.01"
40 19.2440.62¢ 0.89+0.02" 0.714+0.01¢ 1 158.22+36.45*  0.37+0.01¢

T AR (8] /NG 5B AN ] 2R 22 5 W 2 (P<<0.05)
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FWN s {H R K (P <C0.05) ; fEAR JE 4 5 & 40 5K
Jy AOVOIE AL G R h E RN, X T AR R B
é/jpﬂﬁ”‘rﬂsflzﬁﬂﬁﬂ@ i RE e AR R W AN,
T RE S AR SN R IR 09 2 2 TR AR K K B ) AR
IFJ,%%&%ﬁffﬁfimiifi&F‘%%#%ﬂ’”] SHRFEA
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Table 3 Color parameters of sponge cake with different contents of chestnut powder

MR I HEER i iy

R/ % L~ a* b R/ L~ a* b R/
0 66.0841.23"  9.5140.45° 39.064-0.94* 76.3140.92" 80.024-0.88* —3.78-0.19° 30.960.72" 83.03740.47¢
5 61.9740.97° 13.6240.45" 37.7640.15" 70.1740.62¢ 76.594-1.87> —2.42+0.199 29.65+0.83> 85.3340.47¢
10 64.5740.98" 11.4741.12> 38.064-0.48% 73.2241.71¢  72.134:0.50¢ —0.900.04° 28.94-0.10> 88.22-40.07"
20 64.9140.50" 8.58+1.15° 38.1740.45% 77.3541.50" 69.444-0.18¢  1.30-0.36> 27.97+0.31¢ 87.34+0.72"
40 63.4741.57" 6.56+0.15¢ 35.0141.15¢ 79.3840.36" 61.874-0.53¢  4.77+0.14" 27.52+0.25° 80.160.36°

T ARRE S NS TR AN ] 3278 28 52 3 (P<<0.05) .
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Figure 1 The specific volume of sponge cake with

different contents of chestnut powder
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B SRS IR I A A0 3 O SRR AR (3 0 (P <
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2 YT AR . I AT RE 5 AR SR Y IR
A 5 R R B, TGI8 R T A 2 SR 19 KA S Bl R AR
ST A0 5 T T3 (3R 4) T ZEEE B2 AR S K 2R
A DIIRAR . — ROk UL SRS 10 & K B T DL PR S R
AT AR AL 1 A B XA BT RO X T
RE R IV (10 -t 3% 3 1 AR [] 9 L o AT L4l 2%
S Tl 22 S K R (1) B A0

1.87
160 > , [ J5d
T 141 w210 d
@;: 1.2 N
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2.7 WMERNEREFBIROZME

2.7.1 FEAREFRIEAR B3R 4 WA ARCE R AR T
B 1 85 3546 B3 52 T R K (BN B 2R RE 1) 5 i ) R B
F o AR ERET S B AR SE A 3G 0 oK o T
B0 o 33kt BV TR SCHT IR 2R LU A B RS B R R DL M
M Es 5 . B A SR RE K 43 & o= 0 B0, B R B i
SSER L T DL R 20 2 0 W SE AR L [ i S AT 3
LU RAS 5 73 A o B A AR SR ST k43 B0 3 i . TR AN R
KEM R M & B EF W, EAR & 2 B F WD (P<
0.05) HTH M Z 1k HE RS J5 - =38 19 & &2 B AN, B A A
B AV 8 K T 2R . ik B A 0 1096 F 4000 [
TR RN B RE I 5 AR LT ol R 3 TR A 40 M AR T
48.80%%,47.65% , B I & mFRAIK T 24.8620,28.85% .
X AT BB A R A AR SR A FNEE R AR IR R SR A S AR
TS AE LR R b b T R kAR 36 1 R S AR A R
INE G5 iR FRU A T R ) BT 5 R 6 ) 5L T U A AR R Y
TRE R X RR o R U T AR L TN E BT
WTERY AR Wi & e e 6 R 204 (3R 1), Jir LA B0 4 AR A
B W5 i BN (P<C0.05) . A SCHRE 4118 L A 54 14
Mg BT R 5 AR (16.28 % ~20.98 %) , BA S 10 Fil I 15 R
(38.76% ~ 44.34%) M £ i F g i @2 (38.4106 ~

B 3 REAR R AR E R AR A 43.94%) (5 Eb i B A AR DS AT 2 1 3 I BR (34.68 %6 ~
Figure 3 Aging enthalpies of sponge cake with different  40.04 %) R JBR R (2.64 %6 ~3.89 %60) 45 , 3 3 {8 15 AR 58 B
contents of chestnut powder T U 45 ARG B T AR RS b A A AR T AR L KR
x4 EMRENHEMEMMEREEARAEFIERNZM
Table 4  Effects of chestnut powder on basic nutritional parameters of batter and cake %
HREEH BT AT HkE
WA/ % K4r I8 JE Jig Wi H A K4r I JE A i Wi =1
0 43.58+0.61"  6.5640.20" 15.2940.10* 12.54£0.07* 32.8540.10¢ 3.2540.15¢ 10.162£0.069 9.754£0.02*
5 43.74+0.18> 6.7340.33> 15.30+0.05¢ 12.5240.09* 32.90+0.23° 3.3940.14° 10.2440.02°¢ 9.49+0.06"
10 44.95+0.59*  7.5740.30* 15.3740.26* 12.47£0.04*> 33.1040.09¢ 3.80%0.14> 10.37£0.04¢ 9.37£0.08"
20 45.26+0.30°  7.7640.34* 15.38+0.04¢ 12.3440.05> 33.85+0.60> 3.9540.09"* 10.76+0.16> 8.88+0.05¢
40 45.41+0.35*  7.8740.31* 15.43+0.11* 12.20+0.14¢ 35.6740.32* 4.1240.40* 11.28+0.13* 8.68+0.129
T ORTFAE it ]G RS R 3678 22 57 i 3 (P <C0.05)
S H AR B B RS THEYYTRLERASERUGHRE'
2.7.2 YIRS E MNFE1TUEL . RER DK Table 5 Linear regression equations and R* of
Gy RPN B9 4 (522 45, 2 5 R ICP-MS T mineral elements
Ko 7 B 6 42 10 e 3L RY B 1 B kil Gl K
L o . Mg Y=7.90X10 %X —3.025 7 0.997 9
LA BE R ROR B AF . MR 6 MR 7 SR 4T H
; " e A . . K Y=9.19<X10"3X —2.016 2 0.999 2
BIRUEAE R 7 F i TR & & . AR S WIS 2 1 Ca Y=2.74X10~5 X —0.007 9 0.995 5
R 9T R A (P<0.0%) . BRI | 0 T D
RO HITE % . KL )6 R A IR P L 2 . Y080 10 X 0067 4 0.000 8
%*@ﬁmﬂ%éﬂﬁﬂ%ﬂéﬁﬁﬁﬁ'ﬁk@ﬂjﬁ%%ﬁﬂ//"E’Jﬁiév\o Cu Y=1.80X10"2X-+0.003 0 0.999 9
PRI o OB SR A R 1) A B2 A W S — O T Y Zn Y=4.00X10"*X —0.006 8 0.999 9

BRI HAE W 2 SR RE B IR A B R R T

T SR X O B s ng/mL,
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®6 WMERRESUNEM  MHTYUTESENE W
Table 6 Effects of chestnut powder on contents of 7 mineral elements in batter
B T B JTLEFH/(ng s mL™ D)
A % Ca Cu Fe K Mg Mn Zn
0 277.0843.88¢  1.0640.01¢ 29.42+0.48° 1 564.46+10.69¢ 181.5342.92¢ 4,12+0.07¢ 12.26+0.11¢
5 296.3146.06¢  1.2640.054 29.5940.45¢ 1 829.36+61.23¢ 202.68+3.214¢ 4.7440.18¢ 12.86+0.43¢
10 317.6742.17>  1.5540.04¢ 30.9240.76> 2 014.26+48.81¢ 232.61+3.41¢ 6.494+0.09¢ 14.16£0.32"
20 322.614+1.16> 1.9340.04" 31.0040.29> 2 455.15+17.96> 279.81+1.50° 8.86+0.02" 14.49+0.33"
40 334.3442.48*  2.98+0.02¢% 39.03+0.58* 3 317.44+46.84* 390.9441.37* 14.82+0.17* 16.12+0.09%
T AR RS )N S BER R R 28 5 B 35 (P <C0.05),
R7T WMERRESUNER "HTYTESENE W
Table 7 Effects of chestnut powder on contents of 7 mineral elements in cake
WK Bt JLEFH/(ngs mL™Y)
BoR/ % Ca Cu Fe K Mg Mn Zn
0 289.834+5.77¢  1.1540.09¢ 37.7941.60> 1 732.23419.20¢ 158.6241.58¢ 2.124+0.11¢ 14.07+1.19¢
5 314.4141.33¢  1.7840.13¢ 40.6740.63* 1 798.76413.04¢ 170.86+1.12¢ 3.444+0.05¢ 14.84+0.00"
10 318.6341.15% 1.8640.00¢ 40.6741.13* 1 977.74+17.54¢ 198.45+2.47¢ 4.62+0.02¢ 14.77+0.16"
20 322.984+2.86> 2.5940.39" 41.6441.84* 2 393.31430.39> 268.44+1.37" 7.300.09" 15.44+0.62"
40 351.0144.78* 3.15+0.13% 42.7741.52* 3 090.94435.29* 403.59+£3.06* 15.6140.27* 16.69+0.06%

T A RRE i 8] /NS TR AN ] 3278 28 5 1 % (P <<0.05) .

2.8 BESW

PUNE VY BT v R s o (U R R E N DU 7
AR EER L AR R R B R T A
P b T 9 A1 T PR SR I S O 500 5 R IR
AR A RS T RE R H G WO R TG
O HR X KR 1 B 5 0 T AN LR IR U L T B S e T
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