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Correlation between Key Quality Indicators and Sensory Evaluation
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Abstract: Thirteen commercially available fermented rice cakes were selected to assess their quality. We evaluated the
color, specific volume, texture, and volatile flavor compounds. The differences and correlations among these indicators
were also investigated. Furthermore, a comprehensive evaluation was conducted using principal component analysis (PCA)
to identify key indices representing overall quality. The results showed that 13 commercially available fermented rice cakes
exhibited variations in specific volume, color, texture, types and contents of volatile flavor substances, and sensory
characteristics. In the correlation analysis between specific volume, color index, and sensory evaluation indice: rice white
color was significantly negatively correlated with b* value (P<0.05), and extremely significantly positively correlated with
L" value and specific volume (P<0.01). In the correlation analysis between texture and sensory evaluation indices: moderate
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stickiness and uniform air pores were significantly correlated with adhesiveness, cohesiveness, springiness, gumminess, and

chewiness (P<0.05). In the correlation analysis between flavor substances and sensory evaluation indices: isoamyl alcohol

and phenylethanol were extremely significantly positively correlated with fermented flavor (P<0.01), and isoamyl alcohol

was significantly positively correlated with cereal flavor (P<0.05). Through principal component analysis, four principal

components were ultimately identified with a cumulative variance contribution rate of 91.166%, namely cohesiveness,

viscosity, isoamyl alcohol content, and b value, which could serve as core quality indicators for fermented rice cake and

characterize the overall quality characteristics of fermented rice cake.

Key words: fermented rice cake; quality; sensory evaluation; correlation analysis; comprehensive evaluation
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Table 1 List of ingredients of 13 commercial fermented rice cakes
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S1 7K, KK, A VR, TR, AL —TEMBERRTG, VER, TIERE, SBCIZAATR, BURURE, JIURRE, BRI IRLT4ER 4N, THAE, M WiTso
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RN R, FRREIR A TN, BERR RS, JIURMKE, THEEAE, SRR, MR IR G S R o, 4 QLA T PR ) Y I e

S3 K, KRR, FUDHE, TEAD, SBEARUER O IR, LB T YER BRIRER, SBCIZARTR, S ICHE BRI, B TRIERE, A, REAE WL
S4 K, REPERETIURERY, 4 R, £ TR, HAE TR
S5 TR, K, FLRDHE, BAE, Bk WL T
S6 K, AL R TR, FUDWE, HAE T, Wk, SRS, S ICARA T T 2R AN
S7 IKBERISKA, YT, IR, ERIARETER, JOK, /NS, W TR P T RE, B FORTERD, AL, R, &R DU s
S8 YIHIK, KM, TERD, FIRDHE, FEP0h, ZBEESER L — égﬂﬁagﬂﬁvﬂ”l TR, SR, REAE, BORURE, ISR TN IR, R P %5 B
S9 TR, FAHS, EVEHE, MUK, ARSEVERS, /N TERY, £oah I T IHIERE, AL, Frah s LR
S10 FOKME, 7K, AETERD, 40 VR, BERE, YO4TR, JIURME, 2 H LT 4R 4, THAE WL
S11 HK, K, R, KRR, J8 A, BRI GRAR T
S12 B, K, FIRDHRE, TR, NI, 7K LA M
S13 K, KGR, RIK, ETRRE, KT, $5A ARl
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JEiE% (Mass spectrometry ) 5514 B TR ML T25
U, B 70 eV BT IRURE S 250 °C, HE MR
JE 250 °C, M INZSHLITE 450 V, BT 15 pA; £14
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Table 2 Standard for sensory evaluation of fermented rice cake
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Table 3 Specific volume and chromaticity of commercially
available fermented rice cakes

iy LA (mL/g) L a b
S1 2.40+0.06 85.67£0.26°  —0.43+0.02°  9.69+0.45%
S2 2.05+0.07¢ 85.89+0.36*  —0.68+0.11%  9.060.56°
S3 2.0240.19¢ 83.32+0.87°  —0.26+0.10°  10.07+0.47¢
S4 1.98+0.01¢ 80.07£0.47¢  —0.61£0.07  9.10+£0.24°
S5 2.27+0.12% 84.99+1.03¢  —0.46+0.10°  9.65+0.84%
S6 2.39+0.05° 88.49+1.55"  —0.49+0.14°  11.46+1.60°
S7 2.03+0.05* 87.16+1.00°  —0.19+0.08°  12.56+0.65°
S8 2.14+0.10* 82.96+0.60° 0.06+0.10° 11.25+0.60°
S9 1.70+0.16¢ 86.88+1.69*  —0.47+0.05°  11.10£0.30°
S10 1.87+0.08¢ 85.07£1.66°  —0.38+0.08°  10.92+1.14°
S11 1.40+0.07" 81.46+£0.87°  —0.74£0.08°  11.11£0.68°
S12 1.29+0.01" 76.00+1.50° -1.08+£0.16"  10.00£0.57¢
S13 1.06+0.03¢ 77.56+0.65" 0.12+0.10* 14.75+0.57

i FFIARRY NG FBERIRAEP<0.05K P F 26 57 i 3, k4. FKolRl,

(0015 SR TR T B A X L R 3 RN A7 1)
BT —, WIRBRETEE W EFE R, AERERIE]
R0 A AE 35 25 5 (P<0.05), L{HZS AL F N 76~
88.49, Hrfr S6 1Y L™H i i, RIHHSEEE K. Bl
e, Xl ReS S6 HAA K E M LA &, KEELLES
PER G EEEARE, IS BRI, o (EIE R —1.08~
0.12, & S8 J& S13 4, Hophe S ¥ R B (8, FeIHAEE
il B £ A 2%, T S8 A S13 B w41, Hirp S12 #9
aH AN, S13 f & bEIE R 9.06~14.75, FH i
S13 B4 b EB N 14.75+0.57, FTHIZAE S0 4
BRI B (D,

2.1.2 AREURBERKERI A S BTHT &R 58T
SRV B TR AR E T s, BeAE YR A 0L

HIZ T R iR 22, LS a5 AR, S IsCE T
M AFAE—E DA SN R BAASGN E T AR &
TREACORE AT | RG R . PO SR L 3 | RORE 4 K nH
ME P AR ZT HOT A R . AN ) A B AR ) o A 4k
ZEIRANSR 4 B, i3 AT RS [RIRE S Ta] 4 JBRa 4
TEAE 222 5 (P<0.05) o 38 FIF & I AORE i A 5
NELVE P S B ERE R E R 2L PP e AR, Hop, i
JRE S W P8 S AORE B9 S ARORR S8 A% A R e v
7.59 N, i S1 il SO FTH B FAK, ¥4 3.02 N; 5Pk
T S WCKAESZ T 5 A [R13REE 7, S10 HAT fe s 195
M, S 7.74 mm, T S12 FPH AR, S 4.15 mm; NHIE
P T R ) DU R KR X AL 3 R A R S KL, S8 I
W g, 9 39.03 N, 11 S12 PHIEMAAER, N 9.62 N,
ST T, S8 HA S mi BB JEE | 3iuik K nELERE, X 2
HEA UK | 2 ] 2R P i 2R BE,
YA A B0 S B AR s T S12 HLAT 4RI 5
FIIELNERPA:, 2 WA L b A 24K
2.1.3 AEIRBEKRREIE R HEXRY BT HT 5K
P XU Jo 118) ZH A DR e TR KR i I A T e o 422
2 E 7 R A E T, AABFSE A SPME-GC-
MS XFRE S O R R B 254 T T 2t 50T, B
FoerR IS M o Y HAT B AR AR 2 N 55 1 A<Mk
AL, X B 9 B XU BTk /I, PR ey HLHERS, 3
K £ 50 Fhdg A HERRY) 0T, 25 R WA 1., $eldfk
BWLEF TS A 8 K, AUh 8 PSS 7 P
JE 1 FEZE 13 FRARIS . 2 FhERIS . S FPERZS. 7 Fh
FFE A A Y B 7 Fh A A . R ERT AL, ASTH)
S P AR HR ARSI 1) (342 2 P IXUBR ) o 55 22 5 i 5
(P<0.05), Hirp, S4 04 B34 & P XU B It 2 Ha e,
ik 46821.27 pg/kg, Kl | 5 i i (RS | IS
S FRE S5 TGRS, 1S9 B Ak, i
380.29 pg/kg, AN I HESE K BRI 5T

P ] 245 4 Joi ELAT S VR ) AR BRI L, o & T oKk
PR XK DTBR AR B R v o WIS I ™ A 1 4 1
IR o T B R R AR A TE 7 KRR M AR, S
REWT B A T2 =), ASTA] R ARG 1 & P AL

T4 N LREOREER B RHES R

Table 4 Texture characteristic parameters of commercially available fermented rice cakes

% RN HiBHE (N mm) PSR (Ratio) 34 (mm) JEcEAE (N MELAg: (ND
S1 3.02+0.24° 0.15+0.03°* 0.67+0.05™ 5.17+1.16* 2.04+0.22° 10.6943.08
S2 6.06+0.86™ 0.15+0.08 0.65+0.04° 4.88+1.24% 3.96+0.61° 19.56+6.30°*
S3 5.3240.76™ 0.12+0.03° 0.68+0.05™ 6.40+0.71% 3.61+0.57° 22.96+3.38™
S4 5.82:0.64™ 0.110.03° 0.69+0.02" 6.47+0.48" 3.98+0.38" 25.83+3.42°
S5 6.29+0.68" 0.31£0.17° 0.60-0.04* 5.82:+1.06% 3.80£0.64° 22.62+7.22¢
S6 5.00+0.72° 0.080.04° 0.70.08™ 6.29+0.93° 3.51£0.71% 22.19+5.56™
S7 4.89+0.37° 0.03+0.02° 0.75+0.01° 7.61=0.30" 3.68+0.28" 27.92+1.27°
S8 7.59+2.87" 0.06+0.03° 0.72+0.02" 7.40+0.89™ 5.46+2.05" 39.03+9.87°
S9 3.02+0.11° 0.07+0.06° 0.71£0.04 7.35+0.29® 2.15+0.10° 15.79+0.97°
S10 4.95+0.48° 0.06+0.01° 0.70+0.01% 7.74+0.67" 3.44£0.28™ 26.66+3.70°
S11 5.64+0.33" 0.27+0.16™ 0.48+0.07° 4.87+1.10% 2.69+0.50°* 13.46+5.12"
S12 5.65+0.70™ 0.49+0.17* 0.41+0.02" 4.15£0.51° 2.30+0.32% 9.62+2.29¢
S13 5.46+0.19" 0.25+0.14"¢ 0.56+0.04 5.49+0.53% 3.04+0.21" 16.64+1.37%"
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Fig.1 Heat map of volatile compounds in fermented rice cakes
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WA RIE R, (e A R E R A B IR S R
T, AT Bh T30 A KA S SR A MR A, R
PRAR LA AA XU & 5T ™)

P52 IO 3= BT R A 2 A 4 KA T 7K SR s
B 00 AU, JHC H R P LA 5 v A AR BRI, X XU
TUBRELAA, AN RNEEIN) L AR ) Ak B (B DTk Ry
F B IR, 41 C6 FyYALFIEE S B H 75 5 XU, C9
FAY ANV TS B R XU o AN TR] A PR KA v
) IO T v AU B R 8 2 B e A5 XU AR
W5 LA R W B A A AN By, RS e R T s
T 4l FE H R 2 A O A A, TP A AR AR S
VAU, Zin#ad AR, REMiiR i g St SE AL vl 43
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KAE AT PFE R E IR 5T, — BN IR B 1 2 1
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I5 AL G W R S HAHE I AE T . K SR FNEH
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AN[R) A A T HEA R A P R ) o, S R
il Ehrlich RGN & BR A, Bk R ALFN1E
S A5 R IR O S R 8 TR LA SR SRS
A B RUR BRI, ST ARSI 2R 2, B 5 =
15 18649.01 pg/kg, A A HORF BT B 9 ES Ay
K, A PEEEAETA BIFSE 2R BRI AT i ) DU R R R
T8 2 B RS, DUk T M AR ECEE . Wi R
J5 » BRI InY i) P SRR AN 8 . IHeAh, 2 RER 1Y
Strecker i A] 7 Az HAG R SRR SRR 14 07 7518,
LR H 2R R A= AR FH T
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PRI A E AU A, — MRS N B0 & 1 il
H B P EREG AT RS T e an &, RIS TR &
SRAETEURR} R R B R PP IS R B ER AR S R BRI BT 1)
A AR MY 2 BEEHTE A TR S SRS
BESW T A LA R B AL S N, A2 i EHA K R A
AT AR I EE S 0T, AN PR 26 | ~FIR s . T
PR ZBE. LBRIFHR . BSHR L HREERY

A BTN IR ) B A 2 s b, ARG 31]— Ty
JEESSFNPIARPRRIS, FHorh, AS[R) A KA it v S 4G
2| D-Frids, B F R R =<, HAE h—Fp
AL G Y, AN FNRE T 18 ) 32 22 S A 5
W, 78 S4 P i, 15 382.46 pg/kg. MY
ZEE L AT A B H = I AR S A, 7R AR IR
PR AT RE S A T i g — - S XUBRASHIE, [R]AsHe 2
s RUR 18— BRI R, 1 B R b S T &
BEARETE T =26 ) R R, [RIA R ik it A v
Pis A S N I HEA T, SE M PSS R BT 0 7= A o IBAh,
HAb A A S EAEA R R ARG & LD, anmkngg
2 WE . A SALE AR, HHERIE LN R K
RERUAR Y R 2R, 2 A B IR B A XU

SRt — 25 HT 13 T e T KRS IXUBR ) JoT 1Y) 2=
5, A% A B 2 Z3fe H41 51 53 BT (Partial least squares
discriminant analysis, PLS-DA )%} & B KRS 19 KA X
R AT ST, e VIP>1 B9 5ifE N 22 5 XUk
YT, VIP {HAR K, DA 7R S AR AN [RIASE il 5] 174 28 S
B2, G5B LK 2, VIP>1 B8RS 5 R 28 2 B LS
BEE . Xiong SR E R A AR 2158 £ i 2 3
L EEEY), Hr, AT IR O %
R BRI SN AR A B b, T
B TEXT A2 BEAKOREHEAR TS S B 3= 2 DTk 44 & M
RURP T, XF RS 2K 2 B 5 i F T OAV
AL, OAV Sy XUBRIE P G A S KRG Hh i i J3
SZP AR PR A PU(E, Sk 1Tt
Ko A AU 1 BT R O, — AR I OAV =1
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I FRAAANSBREESS 6 RRITTE REKRRER R E T 25 R
R o EEEEDOROODEED . .
Sk . EREECOROCCEED Table 6 Results of the sensory evaluation of commercially
IETEE |o EDEECREREDOO0 available fermented rice cakes
‘ L e EOENCOREEEO00 o0y
3-¥éﬁ-§T§g ° EOEROOEERECOE s fikzs g HATES AUt Ay
-CITIER
IO : Hiiéiiéi:g%i SI 17.743.0°  262+3.1%  18.3+2.0% 182429  80.4+6.5°
B-ED T o OoDOOOOECEEO0 S2  163+1.9°  28.042.6° 17.4+32%¢  11.3+4.8™  73.0+7.0°
CR2L i o COEBOCOME0EO0 S3 162422 263426 18422  14242.3°  75.1%6.5%
LMZT% ° EOORCOOEEODDD : X " " "
i ﬂ]@al@a ° scomOomcmoman Y S5 16.5433% 23.8422%  15.0+3.8%  9.1+5.1°  64.4+10.6°
(2)-2-THilE o e ——————— S6  17282.6'  266+3.0°  203+1.8°  12.8+5.6%  76.9+9.2%
E-2-FJHE |o EOECONENRO000 ) . b b b
B = 2B |o COOCOmmE S7  12.742.7°  27.142.6°  19.142.9%  14.2+3.8°  73.145.1
— S8 16.741.9° 262+1.9% 20.0+£1.5% 13.8£3.0"  76.7+4.0%
0123456 SO 16.242.0°  25.442.0"  17.9422™  13.544.5°  73.0:4.8°
VIP scores b b b b
S10  15.642.5%  254+25%  17.8£2.5% 14.1£35°  72.9+5.9
2 RBERREE R G VIP SIT 152429%  212+170  16.0+3.19  11.4433%  63.8£6.7°
Fig.2 VIP scores of volatile compounds in fermented S12 15.1£2.9®  20.1£2.4°  11.94£3.9" 12.743.7*  59.847.7°
rice cakes S13 92+44.4° 2204329  13.123.5  14.8+4.8°  59.1+£9.3°

B o S AT LA ARG, OAV SR B R e B H:
XA AR BTRR AR AP 2 W S B P R
AR BRI B 43 51 S 0.56423 pg/kg 1 0.0017 pg/
kg, sl N E T 13 R REKRRE OAV H, T34,
SRR 5, 25 Won T8 & K KERE MR S5, S7.
S9 Fil S13 4k, OAV {HIIRT 1. El, 454 VIP B>
1 Al OAV {H>1 FYLE S, B2k e 2R L AN S A
SHANR] 2 AR 1Y S XU ) I

®5 VIPH>1 BHEE LS YIH OAV
Table 5 OAV for volatile compounds with VIP>1

OAVIH
%'
S L
S1 277.92 2.24
S2 263.29 1.03
S3 1201.21 6.17
S4 5081.45 33.05
S5 ND 23.85
S6 487.04 1.70
S7 412.69 0.97
S8 332.15 1.40
S9 43.32 0.11
S10 402.51 1.00
S11 127.32 2.59
S12 1372.39 5.25
S13 271.19 0.55

TE: NDFIRAA H o

TR L R P O A i H e Sy SHLTRY )5 A XU 4
Jo0 RIS A B ACRE A R MR KUR W) o, A5
18 3ok B 0 A B Ll (FE A UKD B9 VIP AEEEIT 7,
SRTAMITEAR 2 SNl A I B b P g XUBR 2
FERB A AR | BRI, WAl R A (AN AR S
O ARWIFE R VIP AR T 2, A7 E Al T~ & 15
AEE XU Z U

2.1.4 AFEBARKEREE Y BB ERE
s i ST TR A S A B ol EDULRIAEAR, [R] -t 2 o
HEEH AR R I R . AR R AR R E T
PrEEARUNER 6 i AR EGPE, Tk, H

ZUBI SRR PF4r BB W3 22 5 (P<0.05), I
71, S1 BB 1S5 B e, FEAREECK (140, R0
e, AR R IR A8 A, [W]BsE 38 11 T AR,
oF, A Bk, FERMATCIVIE, SFLST A 55 S13 19

BCEAG I B IR, (IR, JGPRESIR, LHEIEs M3 22,
Wiﬁ FLAIE—, RURAS 2
22 ABERMEGRIERS BTN EE M

R T W0RE R RS BB PR FE AR S e Fs AR ]

FOEZR, X REAREALFR L2, i (L7, a" . b7) . &
T RN S XU A T AE PN B 45 P v S5 B PRI 38
PRZ Rl T T AHSEM ST o
2.2.1  REEKKE LA a3 5 B E P AH S 53 BT

TS FECRE A D T T 2 S BUR RS Eh 2 £
A P22 55, T SE N R KRR B E ot FEl 3
AT, 2 BEAKE EL 2 PR RS AR B AR S E ST s,
OPEREbR T MBS pME AR W3 IEAH G (P<0.05),
OPETRbR T LYE S LAY 2 3 IEAHC (P<0.05) .
TE 5 B E VAR AR I AH DS 53 BT v [RIAE &2 30 2448
BRAFTE S AR G, miFdabn b iy LE S5 ECE PR
FEBRH K 0 S A 0 3 IE AR G (P<0.01), Siftad
Hh AR L S MR LI A) B S I E A DG (P<

v ll MNEEENER- -
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K3 RIEKKE A R 58 E PR AR DG
Fig.3 Correlation relationship between specific volume,
chromaticity and sensory evaluation of fermented rice cakes
TE: ¥R TE P<0.05 /K1 3 A K, **3RR1E P<0.01 /KP4
REAK, & 4~18 6 7]
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0.05); SRR TH I b ME-SEBYETFM IR IR TP IR

{0 5 48 2 A 56 (P<0.05), 5078 S i 35 T AH ¢
(P<0.01), FHR R EFEFEI7E—0.857~—0.670; f B FEs
T EE 2 S B PR R AR P K R i S EAE
HK(P<0.01), SR PEIE . FREKR . SN SALI S 2
I IEAHSC(P<0.05), FHC R EGEFEILE 0.590~0.707,
LA Byl g0, LE . b™E B be 2 5 BB VE FRARIE]
SSRSRTE Y IEP S CoN

222 RFBEAKEAY 5B E TP A ST B
&l 4 AN, & BEKRE BTG FE AR B AE — 28 B AH G E,
L, E R S R R K Py B M R A AE k3 TEAE G
(P<0.05), SpAl A 7E I 3 T AHE (P<0.05), S
T R RS PR TRIAF AR (0. 35 IEAH 6 (P<0.01) 5 B 5515
b S AR 2 TE AR (P<0.01) 5 KL -5 Py B Pk K g
PETa] 4] SR 25 AR SE (P<0.01) 5 PR SR 5 e S b
I IEAHSC(P<0.01) . EFFEAR 5B PR FE ARIE]
FOAH ST AT IT AR HE S TR — 2 AR G, i
BE 5 5 3 A DG (P<0.05) , AH G R B
—0.562; KhiBfHE- S A IS T L A e L A AR LYY
S ¥ B 2 A 6 (P<0.01) , AH 2% 2 5070 FElL AE
—0.896~—0.787; PN ERM: SRR v | A i L A KL
AL IR R 35 TEAH G (P<0.01), AHIC R G R
TE 0.739~0.912; fiPh S P3| A M LIS
5N IEAE S (P<0.05), 54 Pk 20 W2 EAE DG
(P<0.05), HHS R FIFE 0.558~0.687; Okt 54k
PRI Hh AL R A IEA G (P<0.05), AHIG R
BIEBIAE 0.574~0.653; IEHIEE: Sk P A 5L e 35 1E
HHE (P<0.05), 5 FLII ) M i 2 TEAH G (P<
0.01), ML ZEFTEBIHE 0.665~0.711; i FEHR 5 8%
BV FE PR K A TR R R TR TG
FKAEP>0.05)

K4 RBEREERU 5 E RN ARG
Fig.4 Correlation relationship between texture profile analysis
and sensory evaluation of fermented rice cakes

2.2.3  REERREICHERBRY) T 5 BB PE A D 55
At HHE S AT, PR S XU ) T [R] AR A A S 2
TEAHZE(P<0.01), AHIC R ECH 0.910, SCEEXURAY) BT
B PR PR AR IR BIAR S ST BT AR H 3 (e AT
TE—E WA TE, SRS R A A D 3 I E A G
(P<0.01), FHKPERECH 0.869, S/ H L BEIE

%#
iﬁi
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#mﬁ; II | . II B II

R % S x{v \/\
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Fig.5 Correlation relationship between key flavor compounds
and sensory evaluation of fermented rice cakes

FHIE (P<0.05), AHICH: BN 0.603; 2L LB R
T B IEAH S (P<0.01), FHEPER BN 0.851,
2.2.4  REERKES TFEFRFHCHE ST S T e &
TR KL PEFE AR TA] 4 5C FR LA ASE 2 Yl AH 1 8 AR B i,
X} & BEARKEAS W EFE AR IEAT T AH SR 53T, 25 SR UL
Bl 6. K EEAKRER) S BTFE IR B2 A SR AR A AE
I ZEAH OO, AN R FR AR R AFAE — 2 1 AE DG,
OEEFERR T LES BIAAFe R RS MR 2 A
A & (P<0.01), 5 P R ME: S 4 W 25 IEAH ¢ (P<
0.01), a™(H 15 7H4E K DH VR 42 i 35 1E AH 2% (P<0.05)
LW S B e R 00 R PR R 2 IEAH DG (P<0.05),
S Ftarh i LME 20 0 2 TEAE G (P<0.01); PR
o G il XU A 42 IOt 5 G 4 8 b 8] 3 G 0 35 AH DG
(P>0.05).

5 1.20
N 0.90

o I o &
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-0.60
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l’§l 6 k@%?ﬁﬁ%ﬁ RIDE LA EPS €
Fig.6 Correlation relationship among quality indicators
of fermented rice cakes

23 REERERBIERSRETN X RNEL

AN [R) 2 B AR P i B 35 A [ A7 A — RE B AH 52
P, BRI 3o i s BAE—E BT LA rES.
1, 3 TR I3 AT B A TR AE AL B, R 22 ZH KR
A DB LA BEA 38U i )2 B A5 B B FE s o
SR ST IR AN T3 ATk AN ] A2 I AR
At BTRE AR Y 32 R R CRP R B> 1 AR E 20, AN
[ 2 AR i S i B ) Sl s FRARTT 22 DTl Mgk
TP FERFLE AR LA 7.t AT, RIEACKE R Al S E AR
TEZ ik F T I E , FeAb s T E 8o Fy L Fy. Fa



- 328 - £ Tl B4

2026 4F 5 A

T ORIEARES I R bR Ry 22 TR A A R
Table 7 Cumulative variance contribution rate and loading
matrix of quality indicators for fermented rice cakes

eIz F, F, Fy E,

AIE 4.851 3.063 1.788 1.238
T 255U (%) 40.426 25.528 14.898 10.314
FRUT 2250 (%) 40.426 65.954 80.852 91.166

R -0.924

IR 0.946

WLk 0.807

L 0.866

[ 0.521

T i 0.888

JRAGE 0.939

NELEPE 0.794

S 0.972

K 0.915

ad 0.744

b 0.924

F,, FRIFAE 45518 4.851, 3.063, 1.788, 1.238, ZHFH
TZETTHRFRA 91.166%, BEME LU iR b I Bl L 4R 2%
HER . B, $EETESr F, . F,. F; f1 F, U5
JEOR I 12 A JBFRAR, A X AN [R] & B & T
PERITPTRE, S IRAS [R] & PR A AR5 B, o

RSy A R R R PR U S X S A AR e
PISZ AR B, FHIE SR 7 22 HEN BT T IR Flielh%, 15
FUTERL A T2 mikE B, an2e 7 P, o3 far DA 1k
RFEBH G F2 s e Ml B, 55— J2 ot sk
A 40.426%, H 5 RRE ] 2R AT A i A P SR
SR L LR AR S IEAHSG, SRR T AE G, 2R
S — F AT F B WGX AR bR, ForPoR A S 2R
PR B R LMK S A G (P<0.01), PNERME S
e, L2 B IEA G (P<0.01), S LA S B3 1A
K (P<0.05), 1 T P R 3K — 45 b 2 fof 18 fc K
(r=0.946), [FIEHL & TORRBRHAE © 55 L LA EL 2R
WBIME . AT S BRI 1) )7 1k 308 Bk (B e
RIGFEFRACTEL TREAARSIHIT, DRI PN SR HEAE S B — 2
AT PR T R, L SR BRI A I AORE (14 T A 4
PEo BT T 25Tl 25.528%, HiA oA
P ) 28 Ay DR T RS, VR A B RE FINEL I A, AR —
FRFRBRAE SR — F 00 EEAR bR, TR S R
er] S AR S 2 IEAR S (P<0.01), 5 HEE = [a] 52 i 25 1F
A (P<0.05), okl nELER A 2 TA] S b fod 38 TEAH =6
(P<0.01), ARG AL B T 0 B S RA TR 325
L, RIS RORE 5 — S o AR PSR AR, R
IR AL AR . 55— E S 558 - F U
) RPN ST REE, AR EFe bR a9k
PSRRIk P, 2 S B AE AR DG, RIS — T RS
FNER — F Ao R & BERORE B 11 gy . 8B
Ao B R B s, e TR R P BB R34
U2 RS, RIS BERH s i A KT 22 P ARG il BT i P 45 1

BE BT B ZUERS . 58 = B 2Z 5Tk
3N 14.898%, H SR FeMFEh5 i i) 5 SEBE AN £, 1
SEIEAASE, 38 B W 2 IEAR DG (P<0.01), T 5 8l
2T Bl TR, BRI P Il 5 — S o aR
PEFEIR, VRBI & BEARRE I U, FRBHEE = F i sy
BRI R BERKEEA RAFITERE B XU . 56
PO RSB 05 22 Rk 10.314%, o 1 b™ A Cgedk
Fahr, —F 2 R IEAHSR(P<0.05), b HzR o 4%
K, BEBERE 6" 45 U F a4 R EREdE IR, IR A
BEAKE Y (R M, FRWI SR DU FE A R i) R Kk
ELA B COPERRS . 27 LATR, T oo
ZAHERE R . BOREE . SR BB IS8R E N
REANE EZE S BTER, X DU ST RESSEAS
Y & PR ARG i BT P 235 8., X R AR i BT VA
3 AR R BRI
24 AFERBERBITEN A RIZOIER X EFAE

T FEHR A EE S Be T £ 5 i B PR AR R 5 )
AR, A EE B AT BT 4352 AR, SERt i oEis
Geitef ik B R KRR B B PPN T b i A TAL R 43
Bic, FRR DT B B Al ASFSE S 25 ok AT 197
i, ST TR ARG =R PP G, ST (=
73 43) . BUF(=35 43 FIAEH (<35 43), SFR IR
FaPR PO STHEYE R =16 43, =8 437 5%<8 47,
HBSHETE 4350 =24 4. =12 47 <12 47, 41
LIESHETEE S0 =18 43, =8 43 Fe<8 43, XUk
SHETEEST R =15 53 =7 53 %<7 43 FFTFAZL
FEPRIEEZYE ], B X E AL T5 I R A &
BERAEIEA T 43T, 15 8 BT FAn R : 88— =50
FAER 500 T ERUGTARIE R IR EL T R EKREE Y
JEAERE, S5ECE IR T O R GBS A S, TR
BRSO TPIL TS R BERELN THBRSHE =24 45, RF5 11
HATESTE =18 43, HXT R N SR -5 ROR P 7T
PEZ VLB SIAE 0.65~0.75 Ratio., 2.04~3.98 N, {EIH
JU Bl PN 14 2 AR B AR S B HE 38 1, ARG 28, AR
H ARSI IFOR, TCIMBE, AR L4/ s34 14
SIERE RN . T N IRE S IR T T A TR
A JBTAA) & B T, FEAS SR B — IR AR AL, P
YIS 12250, ST Bt B S35 1 28 = 3285y
ARERFEAR ST B B AN T R E I RS, 5
BB IR T XURAHDG, EEVE 1S T5 R BEKRRER
RUBRIHME =15 473, FHXF R 19 5 G & 5 n] 2252 Y5
Sk 461~2042 ng/kg, FE U [ PN By A2 T KRG HE AR &2
B W& A A B IR OKIE R, JC R R 1 BB Ak
SV ST RFRFENR BRI T R ARAE Y (LR e,
HRCE R TP OAESC, AERVE IS5 TP TE RIS
FIEAEEME =16 43, HXTRIY b 323 FEN 9.06~
11.46, £ I 75 [l PN 19 & P KRG 3 A 52 00 ) 2T (e 2
SIRK A, BOGEE, TR MM B E Rt . BvE
PR 2R B — 2 1 =0, ANHE BCIE S e &2 BEACKS
A BTIE O, G5 GAXER I RE 1 5 BT e AR BE S Ly HiL R
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e N 22, AR U P 2 B ACKRE A L A il
Jit, HO M4 SR AT 58 . 25 AR, BB PR
H LT B & BEKREAE Sl TR PE A 32 vh R M L Bk
PE. SEIREE R b FEHR A AT 2232 VS 43 Ah 0.65~0.75
Ratio. 2.04~3.98 N, 461~2042 pg/kg & 9.06~11.46.
3 #ig

ARG XY 13 P R KRS APE . LA . R
Ay« R P DR B T () P IS R B TR B S T R
AFEPRIEATINE FGET AT, G5 3RH 13 A~k lek
T el 1P G S X B I PO (=2 AN [E1 Y E o i oo VIR
A FEBR 2 A1 AR RRBE AR S, A7 S S
5, WS R BB E P R K A A S (ARS8 b A
B E AR (P<0.05), 5 L{H K L BSAFETE
W 2 TEARSE 2R (P<0.01 )5 RhPaE i B S FLIS)5X
PRI B RRAE, 43500 5 0 A4 R v ARDRG BRE P L P 2R
PSR | BRORE P RN EL N S S A G (P<0.05) 5
SRR 2 SR E PP TP 0 R R R DTS A
e 4 25 IEAH S (P<0.01), S S5 5 W& I E PESTIR
SR FHIEASE(P<0.05) o R FEMRS W FERR
AT, B PR L O P . S S o
DX 4 N HEARE N R KRN T2 5 TR AR, iX 4k
RPN BENS 5 A 4 ThT b FRAE & AR A 35 AR i I R
o AT N R ERRE S LA S P S
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