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Study on correlation between total powder content of jerusalem artichoke
and storage quality of rice steamed Chinese sponge cake

CHEN Hui-Fan', WU Wei-Guo', REN Xian-Long®, LIAO Lu-Yan'"

(1. School of Hunan Agricultural University Food Science and Technology, Hunan Agricultural University,
Changsha 410128, China; 2. Hunan Jiaoshan Rice Industry Co., Ltd., Hengyang 421200, China)

ABSTRACT: Objective To explore the correlation between the quality characteristics of rice steamed Chinese
sponge cake and the total powder content of jerusalem artichoke powder. Methods Different proportions of
jerusalem artichoke powder (5%, 10%, 15%, 20%, 25%) were added to rice steamed Chinese sponge cake, and its
sensory quality, texture quality and in vitro digestion characteristics during storage (0, 1, 3, 5, 7 d) were measured
to explore the correlation between jerusalem artichoke powder and rice steamed Chinese sponge cake quality.
Results Compared with rice steamed Chinese sponge cake without jerusalem artichoke powder, adding jerusalem
artichoke powder reduced the hardness, stickiness and chewability of rice steamed Chinese sponge cake, the sensory
score decreased from 81.91 to 70.91, and the resistant starch increased from 26.02% to 34.59%. On the 7th day of

storage, the sensory scores of rice steamed Chinese sponge cake (80.83) supplemented with 15% jerusalem artichoke
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powder were higher than those of control group (66.57), and the resistant starch of rice steamed Chinese sponge cake

supplemented with 10% jerusalem artichoke powder was 42.23%. Through correlation analysis, the recovery value,

elasticity and cohesiveness were the main factors affecting the sensory quality of rice steamed Chinese sponge cake,

and the elasticity was significantly negatively correlated with the sensory score of rice steamed Chinese sponge cake

(P<0.01). Conclusion Adding jerusalem artichoke powder to rice steamed Chinese sponge cake can improve the

sensory quality and anti-digestion properties of rice steamed Chinese sponge cake, effectively reduce the

deterioration of the texture of rice steamed Chinese sponge cake during storage, and enrich the variety of the

variety diversity of rice steamed Chinese sponge cake, which can provide theoretical reference for the

development and high-value utilization of jerusalem artichoke resources and the in-depth research of steamed

Chinese sponge cake products.

KEY WORDS: jerusalem artichoke powder; rice steamed Chinese sponge cake; sensory evaluation; texture

property; in vitro digestibility; correlation analysis
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Table 1 Sensory evaluation criteria of rice steamed Chinese sponge cake
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Table 2 Effects of the amount of jerusalem artichoke powder on texture characteristics and sensory quality

of rice steamed Chinese sponge cake

?;g’j g Kt /e B g e s R HEI S
0 2777.99+835.31°  1850.89+520.20°  1787.42+514.95*  0.44+0.02°  0.96+0.02° 0.67+0.03" 78.27+11.75%
5 2085.20+699.77°  1999.38+382.92°  1863.40+£348.62°  0.43+0.03"  0.93+0.02 0.68+0.04° 81.91+7.44%
10 2569.52+945.89°  1764.10£574.33"  1696.52+532.47°  0.44+£0.02°  0.960.02° 0.70£0.03 79.55+9.62%
15 1741.47+250.99°  1242.95+164.07°  1176.18+156.53° 0.45£0.01°  0.95£0.02"  0.72+0.01" 75.82+11.89%
20 1538.49+275.18"  1096.45+182.60°  1044.63£179.51°  0.43+0.01"  0.95+£0.02% 0.71£0.01° 73.64£12.93®
25 1725.76261.34°  1153.50£150.70°  1070.20£138.52°  0.39+0.01°  0.93+0.02" 0.67+0.02° 70.91£13.55°

T WS R/NG T 5E0R 22 53 1.3 (P<0.05), TIA].
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Table 3 Effects of the amount of jerusalem artichoke powder on digestive quality of rice steamed Chinese sponge cake

BEER RN/ Y% RDS/% SDS/% RS/%
0 68.76+8.29° 11.59+7.65" 19.66+12.33
5 64.54+4.27% 9.44+10.91° 26.02+7.97"
10 68.47+9.79° 16.64+3.74* 14.89+13.5°
15 43.69+4.36° 30.78+8.41° 25.53+8.05°
20 51.58+9.47" 27.94£12.99% 20.48+11.27*
25 47.62+2.24° 17.79+5.9%° 34.59+4.94°




LERR U

R RL, S5 257 G R R ARE I R iy B4 19 52 1) 249

213 FFAREBEAFTRM. Fb S Bl s i Z 18 48
xS HT

% 4 WAL, EARFHFELMBMET, KRR
5 EE WA B3 IE M 56(P<0.05), Ktk . WHIgM:S5EE
P43 B E A 6(P<0.01); RDS &l SDS i 518
FE R L RO T A B EE AR A B A 96 (P<0.05); RS
B 5 ER R  E U OE(P<0.01). RN, %45 Bt 1 B
A LA A 000 2 SO ol ST B T A B L ORGME  WELRE P R
PE A PFHAS [v) 2 2 4 05 V4 T 2k 190 K R SRR 5 I R A4 41
THALRRE .
2.2 TR A 3 F K & A R A S0
221 FHFREBIEHIAR T RSB R 0 £ AL

KEREM ST S0 . R R SR AR DA O,
T AR A K R AR LA AR TR, T2 P B s & . K
S REAE I I R v A% oA 28 A T LA 2 WOR e 2 B s DR 4
S RARAERA g 5 AT, R IR R A AR R, Kk
KERRE I 2 T (P<0.05), T4 3ELM K E
FEAOTE R AR IR T X IR R AR o 33 R Y R i
Ko TR BT HE R AT A 4G SR, IR 1R A AR
R K 2R e U PR L e o T o [l A, T R i BY,
A 22 A0 A WS I ] A 000 22 I 33 1) DK 2 RE R 2 38,
o DR U A R BV N2 U A et TR KR 4
FREE o R AREROREE | DR | TG AR . O ARG SR
TR Y5 FsF 1) 0 < S BB/ N ke g, PSS 7 d B, W
TN 220 B 2K SR RE A I L 240G T BR 2, T J R
PEA BRI . T I, 35 RIS gE T ok
K REAET SRBIR (A 45728, HLAS I 15%48 3 2 ik &
KEPNTEREE R RS . B

222 FHF ALK P T

A 6 I, ARG R, RIS AR
KAERS FERM 19.66%IE % 33.59%. ZENHIZE 5 d A,
I 0%~20%45 E 2k A KE RS A 53k 8] T il
Horh 32 M YR I 20%K6), RS 2 i ik 56.54%, X5
BTN SE ThA% 48 Sk A I R A8 T — 380 X m] g J2:
T gl AR P e K A Ak, LRI T AR T A
t RS F PO (HREE R A A AR SL AR K, KREN )
TERRETREL, T RS S ROSGHBUFREPY. 4R
IR T At o DK R K T AR AR M A AR AN [ R B g e,
RSN 10%25 3 M 1 K AER) RDS S 68.47%I8 %
36.19%, TI% 47.14%, RS M 14.89%M4 I ZE 42.23%,
Th 183.61%, it T AR FE M K ALY RDS
T PR REIE (26.09%)F11 RS 75 Tt 2 (70.85%) . R 1L,
SRS E2B R AR L, 252E 28 nT 38K & K
FEIFECH ] BT TS A Ak
223 @A HFRLES R AR S

3R 7 AT, SREAER I . R RS BE
28 E A (P<0.05), M5 ECE P4 2 ) B A
K(P<0.01), 3% BH LM X 4 = oK R RE BB 1 4 19 5% i) e
K, HKRBOCN-0.488, LALLM 588 2 B Ji A i A8 1k
5 RCE A B ARG HED I AR R A R R R
T b BT AN B W A OGP, SR WY e AR oK R R
RDS. SDS il RS & 48 b A 5 i B W4 K LA FR A o
TR, P LRl 5 A [ 2 AT A Sy T AR 4 ) 4 3ok
RAE S BT TG HR o K A A R P R T P43 B Y
SHCET (] 1) 25 Ak B i T I Wik ek . 25 3E SRRt
FHZHNE,

R4 CKRERBERETS . RMBRFELSEZBMEXES

Table 4 Correlation analysis between sensory score, texture quality and digestive characteristics of rice steamed Chinese sponge cake

izt BE Wi /g Hitk/g Mg [EE(E i KSR RDS/%  SDS/%  RS/%
BES 1

i /g 0.890%* 1

Hitk/g 0.920%* 0.997%* 1

NEL I /g 0.918%* 0.993%* 0.998** 1

[l {E 0.644 0.331 0.394 0.425 1

Gitdn 0.319 0.235 0.271 0.333 0.689 1

KSR -0.164 —0.585 -0.522 -0.504 0.502 0.259 1

RDS/% 0.771 0.891% 0.892% 0.910% 0.345 0.533 —0.476 1

SDS/% —0.569 —0.868* —0.830* —0.815% 0.164 0.036 0.884* —-0.792 1

RS/% —0.54 —0.358 —0.408 —0.456 —0.772 —0.918** —0.342 —0.633 0.028 1

R4 H R IR TE P<0.05 ZKF-OBUINN) 8. 25 40 5C AT P<0.01 ZKSF-OBUIINAR S35 AH O, 3% 7 [l
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Table 6 Effects of the addition amount of jerusalem artichoke powder on digestive quality of rice steamed Chinese sponge cake during storage

- - BRI %
bR Rl
0 5 15 20 25
0 68.76+8.29° 64.54+4.27° 68.47+9.79° 43.69+4.36™ 51.58+9.47° 46.34+0.38%
1 36.5046.05% 34.11£3.05™ 35.95+2.97" 42.32+2.04™ 41.71%3.06" 34.36+2.58°
RDS/% 3 34.78+21.49° 39.31+1.46% 49.62+16.11° 27.83+1.51° 38.21+20.73" 48.36+20.17%
5 28.07+7.68" 24.43+7.72° 19.13+6.09° 38.85+8.84° 34.43+12.62° 36.40+12.66°
7 50.82+25.87% 57.38+21.53®  36.19+16.84" 50.93+2.50" 44.99+7.60° 69.53+8.30°
0 11.59+7.65 9.44+10.91° 16.64+3.74° 30.78+8.41° 27.94+12.99° 29.034+27.09°
1 21.33+5.98" 33.07+5.04° 38.29+1.35° 36.24+4.43 21.74+9.28% 28.52+10.45°
SDS/% 3 22.5246.32° 16.71£12.33"  17.92+4.32° 22.12+19.56" 21.4248.56™ 19.55+11.04°
5 18.64+1.66° 22.47+4.26™ 31.80+1.77° 12.92+6.79* 9.03+7.81° 28.47+5.90°
7 15.59+10.11° 17.65+5.99% 21.57+7.58° 23.86+18.79° 34.80+0.96° 17.56+3.72°
0 19.66+12.33 26.02+7.97° 14.89£13.5° 25.53+8.05% 20.48+11.27° 39.15+13.88"
1 42.17+11.54® 32.81+4.09® 25.76+2.14™ 21.43+3.64° 36.55+7.03% 37.13+8.50°
RS/% 3 46.34+20.84™ 37.02+5.12% 32.45+18.29® 42.07£18.08"™ 40.38+15.44" 20.60+6.37
5 53.28+9.33" 53.10+11.8° 49.83+10.19° 48.24+2.05 56.54+£9.21° 35.14+7.35°
7 33.59+21.79% 24.97+23.06° 42.2349.39° 25.20+16.44 20.21+6.83° 12.91+6.98°

F7 EEEREFREBRRETS . REBRMEEFEZEEXES
Table 7 Correlation analysis between sensory score, texture quality and digestive characteristics of rice steamed
Chinese sponge cake during storage

Ei=tan E TS i /g Kitk/g WELIg /g (EIR=EIEN S KSR RDS/% SDS/%  RS/%
BE 1

Tz /g 0.222 1

Kitk/g —0.252 —0.139 1

NHAgE/ g -0.324 -0.259 0.982%* 1

[l 52 ~0.450%* —0.620%* 0.713%%* 0.811%* 1

i —0.488%*%  _0.548** 0.693%* 0.801%* 0.911%* 1

R —0.418* —0.699%** 0.678%** 0.779%* 0.989%* 0.912%* 1

RDS/% 0.285 —0.032 0.136 0.131 0.139 0.114 0.145 1

SDS/% —0.079 0.315 —0.156 —0.189 —0.356 —0.213 —0.353 —0.398* 1
RS/% 031 —0.148 —0.043 —0.011 0.103 0 0.083 —0.795%*  —0.155 1
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