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Optimization of processing technology for Sophora Japonica based on correlation
analysis between multi-component control and color correlation analysis
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Abstract: Objective To optimize the optimal processing methods for two different preparations of Huaimi (Sophorae Japonicae, SJ)
and establish a method for determining the content of marker components and analyzing their correlation with color values using
UPLC. Methods UPLC was employed to determine nine components in SJ (5-hydroxymethylfurfural, protocatechuic acid, rutin,
isoquercitrin, quercetin, kaempferol-3-O-rutinoside, narcissin, kaempferol, and isorhamnetin) and alcohol-soluble extract content as
evaluation indicators. A single-factor experiment combined with Box-Behnken design-response surface methodology (BBD-RSM) was

employed to investigate three factors: roasting power, roasting time, and feedstock quantity. The weighting coefficient of the 10
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indicators was calculated using the criteria importance through inter-criteria correlation (CRITIC) method. Both approaches were
integrated to analyze and optimize the processing techniques for the two prepared forms of SJ. The IRIS electronic eye was employed
to measure color changes in SJ at different processing levels. SPSS 20.0 and Origin 2024 software were used to analyze the correlation
between color and indicator components. Results The optimal processing conditions for stir-fried SJ were determined as frying power
900 W, 5 min processing time, and 115 g batch size. For charred SJ, the optimal conditions were frying power 1 600 W, 3 min processing
time, and 100 g batch size. Three batches of samples were prepared for validation, yielding average composite scores of 67.33 and
78.98 with RSD of 2.29% and 0.70%, respectively. These values closely matched predicted values, indicating process stability.
Correlation analysis between color values and nine components revealed that both L™ and b" values showed significant positive
correlations with rutin, kaempferol 3-O-rutinoside, and narcissin, while exhibiting significant negative correlations with kaempferol,
quercetin, and isorhamnetin. The a" value demonstrated significant positive correlations with protocatechuic acid, isoquercitrin,
quercetin, kaempferol, and isorhamnetin, indicating a correlation between color and changes in internal components of SJ. Conclusion
The processing methods for stir-fried SJ and charred SJ optimized through BBD-RSM and CRITIC weighting are stable and feasible.
Changes in intrinsic components during processing showed significant correlation with color values, providing a simple and intuitive
basis for assessing the degree of processing and the relationship between intrinsic component changes in stir-fried SJ and charred SJ,
and offering reference for their quality evaluation and clinical application.
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Table 1 Weighting coefficients of multiple indicators in stir-fried Sophorae Japonicae (SJ) and charred SJ
e JOREK MK IR

fetr Rt et BEE BERIU% EtRME Bt SRR NEREY%
M v R ) 0.236 8.819 2.085 8.255 1 0.270 6.650 1.796 7.568 7
5-F% B R 0.189 10.851 2.049 8.1130 0.200 10.225 2.040 8.599 8
R LZRER 0.291 7213 2.098 8.308 5 0.346 6.633 2.294 9.669 3
T 0.327 9.583 3.130 123938 0.333 7.983 2662 112192
SEM 0.336 7314 2.457 9.728 1 0.335 6.187 2.074 8.743 0
1L 25 -3-0-ZE FHl 0.286 9.618 2752 10.897 6 0.318 8.410 2675 112740
KA 0.312 9.913 3.096 122595 0.321 8.144 2618  11.0340
Wi 7 2% 0.281 8.750 2.461 9.745 5 0.364 6.409 2.331 9.825 0
IIES§ 0.277 9.215 2550  10.099 2 0.330 7.497 2471 104137
FRER 0.280 9.196 2.576  10.199 8 0.326 8.473 2765  11.6532
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B 4. BHITIR K 800 W I, ZE &1,
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K1) D 2R 1) R0 R

(2) FKI: BUBKEH 5 47, &4 100 g, 1B
HITHE 35149 1200, 1400, 1600, 1800 2000 W
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Table 2 Single-factor investigation on input quantity of stir-fried SJ (n = 3)

JiU R #/(mg-g ™)

22 /N
3y

B/g BOEPER Y - AR JBULARIR T BECH (R 3-0-ZE /M H KM #i R LR REFR

Bkt
20 489.592 0.685 0.842 490.394 2.013
50 492.496 0.741 0.909 490901 2.273
100 498.400 0.736 0.898 497.866 2.068
150 497.525 0.729 0.831 494.043 2.231
200 490.954 0.404 0.853 497.198 2.100

12.751 33.099 2.775 0.230 2.026 66.86
13.946 35.031 2.723 0.237 1594 68.85
12.907 33.247 2711 0.244 2.039 69.85
12.853 35.390 2394 0.251 1.744  68.02

8.027 24307 2.590 0.250 1.414 52.11
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Table 3 Single-factor investigation on input quantity of charred SJ (n = 3)

Bkt Bt HU(mgg™h) o

B/g BEAVEIR Y S IR FLRIR T M LR 3-0- S/ KA MR ILRR RRER
20 506.947 0.801 0.747 411.550 2.730 12.222 30496 2476 0.242 1.174 61.06
50 496.250 0.861 0.760 416.096 2.705 11.318 31.057 2.375 0.261 1.168 60.56

100 502.513 0.860 0.749 450.498 2.714 13.139 30.940 2303 0.258 1.038 62.11
150 520.534 0.899 0.745 396.629 2.753 12.489 30.805 2.878 0.210 0.982 61.29
200 506.255 0.846 0.814 402973 2.634 12.833 28.623 3.043 0226 1.090 61.14

R4 PRKDEINEBRZER (n=3)
Table 4 Single-factor investigation on processing power of stir-fried SJ (n = 3)

K Th i #/(mg-g ") &ZE

RIW EBEER M) SRR AR JFULRIR T MH LER 3-0-EEE T KA MR WLER REER
400 500.769 0.731 0.802 455790 1.980 11.872 32.105 2.377 0.280 2.057 66.65
600 499.088 0.747 0.806 457.088 2.349 12.085 32915 2.420 0289 1.760 67.15
800 504.275 0.799 0.891 474.844 2.042 12.741 32.588 2.477 0269 2.060 70.25

1000 500.015 0.757 0.801 470.874 2.030 12.268 30.533 2314 0256 1.643 62.73

1200 489.144 0.768 0.703 472.881 2.184 12.904 31.535 2.267 0.249  2.060 65.00

RS MARDFNRBERER (n=3)
Table 5 Single-factor investigation on processing power of charred SJ (n = 3)

K Th Jpi & 4 B/(mg-g ™) ZE
RIW R S AR JFLRIR T BT R 3-0-ZEFET KA MR LR REER
1200 509.592 0.722 0.833 493.002 2.184 13.531 34221 3.029 0269 1988 72.47
1 400 512.503 0.765 0912 495.231 2.261 13.671 34943 2.655 0.248 1954 73.40
1 600 518.400 0.793 0.902 502.833 2.288 14.117 35225 2938 0.230 1.895 7421
1 800 510.525 0.720 0.908 489.534 2.060 13.299 34.133 2522 0213 1.797 68.42
2000 506.941 0.779 0.869 500.281 2.326 14.132 35.456 2.582 0213 1.851 71.30

HRR BRI DD R IR ol s KOHITE 1 24 34 4y Smin, KHIZIF N 1600

2.4.3  JbHHIIN R A5 W RIAG. 7] “2.4.17 WiHE, HEaiPaai R L&

(1) MK BUBKZGH 5 4, B 100 g, 1
HIF I 22509 24 34 54 7 9min, KBHIThE N 800
W EIfS . A “2.4.17 BiTHE, HEZEWE R IR
6. JOHINFEIA Smin i, ZEEF e, Bk, ik
$£ 5 min /E25 BBD-RSM LA 56 HH i A5 KA il st
[ ) P A

(2) BRI BURRKZ9H 5 4, &4 100 g,

=6

7o JSHIEF A 3 min B, 25V, Bk, &
#£ 3 min {E4 BBD-RSM LAk 1058 H BR K 7k Kb 1] s
[ P o 25

2.5 MEEREERKEESITZE

251 WRASRES W AR SRR
FH, EBULHIZHER (XD, WEITE OG) FEk
B (X3)3 MEZE 4T BBD-RSM 1t4k . I ] Design-

WERAKIFIR B BERER (n=3)

Table 6 Single-factor investigation on frying duration of stir-fried SJ (n = 3)

J5 5 5y $/(mg-g ")

=g
Le

[ /min BEYEPER 1Y) SR FHLMERE JFOLRIR 0 T AW (LR 3-0-=Fm B AT MR IER RRER

oaliny
2 499.576 0.797 0.222 388.534 1.934
3 499.075 0.847 0314 394333 1976
5 507.875 0.885 0.422 398394 2.013
7 507.322 0.841 0.309 390901 1.973
9 504.674 0.772 0.326 395978 1.901

10.000 32.388 2.485 0.191  1.683 49.62
12.043 35267 2532 0200 1.701 55.72
12.751 33.099 2.775 0210 1.726 59.02
12.546 35.031 2.723 0.173  1.594 55.21
12.562 35.420 2.555 0.188  1.587 54.98
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®7T MARDFINEREERRER (n=3)
Table 7 Single-factor investigation on frying duration of charred SJ (n = 3)

i) i #/(mg-g ") &Ze
[ /min BEYEPER 1Y) SRR MRS JFOLRIR 0 T AR (LR 3-0-=Fm BT AT MR R R RRSR
1 509.902 0.745 0.835 496.449 2.141 13.447 35.036 2311 0273 1939 71.37

2 520.119 0.721 0.854 496.436 2.148 13.725 34773 2471 0290 1.778 72.31

3 529.592 0.737 0.839 485392 2.113 13.152 33.798 2.618 0.268 2.069 73.13

4 522.503 0.763 0.857 495972 2.192 13.724 34.633 2.648 0.210 2.009 72.05

5 518.400 0.717 0.841 489.790 2.117 13.306 33.630 2.618 0.210 2.053 70.02

Expert 13.0 #fF, R4 AR R LS R E 3 HER
3/KFERINEK 8. 9,
252 MRBHUG R Z5 T S Design-Expert
13.0 Bk HATHEERI G b, 12O HKI 2 7T
72 Y=61.240+2.240 X,+0.570 X>+3.810
X3+4.110 X1.X>+0.267 5 X1.X3+7.180 XoX5—4.280
X12—7.580 X22—9.850 X32, J7 =4 R WK 10,
PR 10 FrfEas R R, A P<0.05 B3, XX,
X2 X HEE, X2 XX, XX NEE . KR
) el A5 FE: Y="78.79040.480 X;40.130 X>+
2.730 X3 —4.650 X\.X, —4.840 X.X;+ 8.390 XoX; —
13.010 X12—17.130 X22—15.460 X32, J7Z 40 Hréh
W 10, #a%& 10 g RER, A P<0.05 &
&, [E5Methm (8.89) >4, Tl R2 (0.9304) 5 Rug?
=8

(0.840 8) ZA{H 0.13<<0.2, ViR REA B R Ih
2R ISR AR B A2 A PO T e ] ) S B 2
RWIUL 2, RN ZRE TENN A AT REAAER
BRE. X2 X2 06 X2HEE, XXb. XX
NTER

2.5.3 M TN EZIESLE  SRA Design-
Expert 13.0 3AAKHE AU A 77 F2 2 ) 7 11 8] % 5 v
&K (E 2. 3), FHFEHIBIABET 2 Ffas] T2
BESH: PN HI D)% 882.647 W I i
B 5.590 min. #RE 115.321 g, LA VF
67.42; PKBNISHITIE 1 599.165 W Kbl [A]
3.028 min. EHE 104.818 g, FIMLEATES 78.92.
EH T~ 52 o M 1) A3 48 152 4 B0 7R 5 T AR AR O A
g tt, NSEIZE PR . AR R,

kb#EoK BBD LI T R4ER

Table 8 BBD experimental design and results for stir-fried SJ

JitEE > #/(mg-g ™)

- . \ \ ety

T XuwW i Xs/g Em@ 5_?@1 EéZ)E %iﬁi ””%@?3;0' KA s s St R a4
B EEE AR B EEEY B3

HI  600(-1) 3(-1) 100(0) 516.197 1.002 0.424 549303 1.802 10253  17.592 1.466 0.124 0.838 46.09
H2 1000 (+1) 3 100 517.322 1.068 0.470 547913 1.652  9.890 17242 1335 0.113 0.790 4431
H3 600 7 (+1) 100 504.674 1.068 0.699 484.055 2.029  9.043 15704 2.044 0.132 0.974 47.42
H4 1000 7 100 482703 1.009 1.233 284.328 3.253  6.932 10255 4.203 0318 1.078 57.54
H5 600 5(0) 50(-1) 498.875 1.143 0.465 544.103 1.675  9.905  17.441 1479 0.119 0.833 45.70
H6 1000 5 50 436.500 0.551 0.936 75.318 2.789  3.291 3739 6.420 0.404 2511 48.03
H7 600 5 150 (+1) 503.400 1.056 0.561 496.692 1.890  9.424 16427 2250 0.164 1.055 48.85
H8 1000 5 150 492826 1.050 0.701 468.668 2.159 8999 15464 2.895 0.184 1217 5234
H9  800(0) 3 50 529268 1.109 0.529 533.058 1918 9539  17.098 1.905 0.137 0.964 48.53
HI0 800 7 50 525769 2.041 0334 16811 1.602  2.322 1.433 3463 0256 1.615 23.83
HIl 800 3 150 496.076 1.136 0.522 537.571 1.968  9.952  17.665 2.001 0.150 0.950 50.72
H12 800 7 150 504.275 0.882 0.772 178.562 3.542  8.707 6.826 4.469 0265 1.711 52.79
HI3 800 5 100 537.766 1.127 0916 522.766 2.774 9816 16938 4311 0.120 1.797 65.75
Hi4 800 5 100 537.719 1.106 0.877 517.582 2.692  9.128 15401 4.139 0.183 1.665 63.60
HI5 800 5 100 556.144 1.040 1.185 518.551 3.554  8.052 12751 4.041 0238 1.557 68.29
H16 800 5 100 535.566 1.087 0.861 515.591 2.675 9264 15474 4.071 0.169 1.560 62.20
H17 800 5 100 542.092 1.123 0.852 521.385 2.732  8.907  14.864 3.943 0.180 1.621 6223
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#9 KR BBD LERITRER
Table 9 BBD experimental design and results for charred SJ
J i By(mg-g !

g MY T smm UL %mﬁfééi; RR D

w min g ; S e ey KANE MR LR (E¥i

R R KR KH AT PR
TI 1400(-1) 2(=1) 100(0) 540.119 1.017 0.464 533.947 1918 10.021 17.352  1.872  0.132 0.935 44.23
T2 1800(+1) 2 100 539.592 1.038 0.577 487.051 2.159 9.481 16275 2.275 0.155 1.061 47.70
T3 1400 4 (+1) 100 482.503 1.071 0.843 162.721 3.422 4916 6.633 4262 0.336 2.237 58091
T4 1800 4 100 398.400 0.466 1.154 64.209 2.387 3.013 3251 5.129 0.329 2.154 43.77
T5 1400 3(0) 50(—1) 480.528 0.754 0.849 250.917 2.771 6.511 9.500 2.929 0.209 1.432 43.05
T6 1800 3 50 526.947 0.809 0.960 230.382 2.977 6.040 8.664 4.087 0.326 2.039 60.48
T7 1400 3 150 (+1) 496.576 1.088 0.604 502.696 2.217 9.544 16.642 2.488 0.176 1.119 49.84
T8 1800 3 150 498.075 1.113 0.601 463.239 2.283 9.053 15.639 2.513  0.175 1.129 47.93
T9 1600(0) 2 50 507.875 1.115 0.364 461.149 2.544 8.869 15.072 3.080 0.196 1.267 50.11
T10 1600 4 50 544.264 2264 0.484 69.349 1.958 2.882 2216 1.791 0.186 2.003 28.50
T11 1600 2 150 562.344 1.142 0.550 464.905 2.017 9.972 17.002 2.029 0.150 0.983 47.12
T12 1600 4 150 496.250 0.882 0.920 329.919 3.015 6.929 11.184 4.317 0.260 1.666 59.07
T13 1600 3 100 589.000 1.006 1.105 462.028 3.099 8.453 15274 4948 0.269 1.772 78.10
T14 1600 3 100 582.413 1.204 1.067 479.170 3.069 8.609 15.538 4.958 0.267 1.709 78.34
T15 1600 3 100 581.484 1.248 1.123 466.686 3.218 8.850 14.809 4.531 0.298 1.719 80.08
T16 1600 3 100 584.242 1.059 1.084 463.051 3.068 8.268 15362 5.294 0.268 1.780 78.52
T17 1600 3 100 587.782 1.090 1.093 459.608 3.187 8.905 14935 4.794 0.270 1.779 78.91
F 10 WBRABA R TS
Table 10 Analysis of variance (ANOVA) for stir-fried SJ and charred SJ
WRE e i S2 %S BRI
KVF FHM ¥yp%E FE PH REY FOTRL ¥5%E FIE PfHE  BEM

F 9 23459 13718  4.01 0.0403 &F 3818.82 42431 1039 0.0027 &
Xi 1 40.10 40.10 1.17 03148 1.85 1.85 0.04 0.8374
X2 1 2.57 2.57 0.07 0.7921 0.14 0.14 0.00 0.9536
Xi 1 11598 11598 339 0.1081 59.51 59.51 1.46  0.266 6
Xi.X2 1 67.73 67.73 1.98 0.2022 86.58 86.58 2.12  0.1887
XiX 1 0.28 0.28 0.01 09297 93.51 93.51 229 0.1740
XX 1 206.07  206.07 6.03 0.0438 281.57 281.57 6.89 0.0341
xi? 1 77.13 77.13 226 0.1769 712.26 712.26 17.44  0.004 2
X? 1 241.92 24192 7.07 0.0325 123570 1235.70 30.26  0.0009
xi? 1 408.41 408.41 1194 0.0106 1006.20 1006.20 24.64 0.0016
W7z 7 239.41  34.20 285.86 40.84
AL 3 161.18 53.73 275 01768 AR 283.43 9448 108.40 0.000 1 wE
2R ZE 4 7822 19.56 2.43 0.60
MEZE 16 1473.99 4104.67

IR AR TR R OPOKRR A
YOHI T 900 W B [H] 5.5 min, #klE 115 g5 4
KK HIThE 1 600 W, KAl 3 min, #kE
100 go X% J5 (1) T 208047 3 EGIE, 4558 (R 1D
TR, HAFRIZRE VRS 67.33, RSD N 2.29%,
MK IR P21 25 6 0F4) 78.98, RSD A 0.70%, S2FrE
SIS ERL, RPN T ERET, Wit E

B, BT T ZSHOTIRUE L, B
BUR L2t 7l SEfkdE .
2.6 #HAERSEHGRNEEENE

K FH LT IR MK AE i 5 A [R M) 2R S 1
AR EPEERATIE, FH 24 B EEH IEAURHEI
&%, JEEERH 5mm, YU Des. MBIk &
TS R ER IR B, AR AT E
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Fig.2 Contour plots and 3D response surface plots showing interaction effects of X1, X2, and X for stir-fried SJ
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Fig.3 Contour plots and 3D response surface plots showing interaction effects of X1, X2, and X3 for charred SJ
500 BCFEME, WEE L' o O REEEE Ex™ L (B3 HI~HI17, KR TI~T17) #ATEE . id
i, SRIE 4~6, CEENES RIE 12, KL d"s bMH Eap"H, T CIE Lab Bt a3[a] 55
N BRSO RO EERZIEE 5 AR08 Ex"™=(AL?+Aa"+Ab?)Y2, 25K 12,
AR, SR L IR KRR i AN R HRIRE BERE G KOBOK BBD 3045 SRR HIRE S i AN A T 24 22
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T ERR. BRRIEIESKIER

Table 11 Experimental validation results for stir-fried SJ and charred SJ

ik Jii &) $i/(mg-g ™) LA
Fian BOATER Y SRR ULRRE T R LR 3-0- AR KU B R LRER REER T
K 1 554.061 1.328 0.801 547.507 1.782 12.698 19.924 2.681 0236 1711 66.49
WAk 2  567.972 1.308 0.799 538.141 1.763 12.609 19.938 2553 0.263  1.858 69.12
KA 3 560.160 1.309 0.827 541.848 1.684 12.466 19.082 2.620 0249 1878 6639
kR 1 599.910 1.032 1.041 464219  2.996 10.665 17.938 3492 0311 1712 7930
Bk 2 589.941 1.020 1.049  467.281  3.006 10.671 17.970 3.685 0310 1.728 79.30
AR 3 599.850 1.018  465.516  3.009 10.568 17.584 3459 0309  1.658 78.33

B4 ARILZEHIEISERKREER
Fig. 4 Samples of stir-fried SJ processed with different technologies

T3 T4 o O8N
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'
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5 FRIILZ/EHIBIBRAKKEER
Fig. 5 Samples of charred SJ processed with different technologies
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6 PERSK (HV). #BKK (TV) NIRZEAT 3 REEIE
Fig. 6 Three-fold validation of response surface for stir-
fried SJ (HV) and charred SJ (TV)

®12 WERARRAREEEERS T

Table 12 Comparative analysis of colorimetric values
between stir-fried and charred SJ

B& L a0 b Es | BROL d b Ea

Sl 97.341 2.358 0.609 Sl 97.341 2358 0.609

HI 74.330 1.486 42.204 47.5442|T1 69.775 3.424 41262 49.1297
H2 69.753 4.528 43.149 50.749 4| T2 61.185 6.303 36.831 51.3314
H3 60.564 7.335 38.406 52.971 6|3 43.161 7789 18.590 57.344 4
H4 47702 8.068 24.324 55.3093(T4 36.057 7352 8.029 61.9341
H5 67.198 5.358 42.774 51.918 6| T5 44.689 7.888 20.713 56.6310
H6 38.951 7.779 12175 59.771 6| T6 43,508 7782 18.753 57.067 6
H7 63.418 6.545 39.661 51.898 1] T7 60.262 6.424 35.465 51.052 8
HS 58.861 7.231 36.672 52.962 8| T8 56.945 6.893 32.722 51.804 6
HY 67.327 5.868 43.167 52.195 7|9 57.460 7.130 33.934 52.1909
HIO 34362 7307 5.109 63.3340T10  31.890 7.006 0.509 65.6167
HIT 68172 4670 40.922 49.8133|T11  67.533 4.098 38.647 483579
HI2  49.855 7783 26.229 54.2293|T12  47.943 7.537 22.931 544549
HI3 64022 6488 41.530 52.9320[T13  54.604 7.469 30.812 52.5820
HI4  58.602 7488 36.670 53.174 1|T14 52091 7.397 28.554 53.4224
HIS  54.860 7.962 32.032 53.136 8| T15 52640 7.055 28.637 52.970 6
HI6  58.718 7.666 37.118 53.4124|T16 52659 7.559 28.611 52.9879
HI7T 56911 7.759 34.454 53.0029|T17 54177 7.315 30.822 52.9207
IOBK 1 64.226 6.404 41,339 52.649 4| BT 1 48.912 7.446 16,993 51.378 7
WK 2 59.347 7.258 36.117 52.234 4 B 2 49.211 7.384 16.540 50.947 4
PR 3 55.465 7.820 31.728 52.458 S|BEANK 3 49.744 7.492 16,945 50.584 4

&, SFEMPEEE Eu e mERIE FETR
s ORI R P 1 LME 28T PR, B
%, a7 tE, Bitme, pMEste, Sitmss: M
ARG NFE AR B (HI3 2RE D, T17
B,

I 3 HISIE A RO, IOARK L 45 R
Wi LME N 55.47~64.23, 400 o N 6.40~

7.82, FWOST bME N 31.73~41.34, BOJIH El'
AT 52.23~52.65. PKRIEESE RN LMH Y
fiT 48.91~49.74, a'fH 7.38~7.49, b*{H 16.54~
16.99, E., A 50.58~51.38. HEEY, ZSH
BN, R 2 B LA 2 SN, AT
T IR AR IIA R “ LIS ER .
27 BAKRKHEEFSENESCEENSTHR
S

BICHRFIREK R 10 AR FR 0 1 & 5250 5l
5 L'a*b* (O SN SPSS 20.0 B, it
MM . F Origin 2024 #i#4 K, Pearson fH5%
PEASHT AL 7. 8. ZEREW, HKF T,
A5 Ey-3-0- 2 M KA MR &R, IiE R,
RRERE LA pMEXRIMEIIA 0.000, P<
0.05; JFULAER . MR AAEF. MR, s
FHRRERYE MEXEEMEE5 08 0.005.
0.008. 0.041. 0.001. 0.017. 0.011, P<<0.05; %]
FOT I -3-0- 2 & MEF . AT S LA ™A
SIEMAHR, MER. WER. RRERE LMEM D
2O, FILRER. M. Mk s, i
FHRRERES MERIEMX, KIIEFS «MEE R
I, fE—eRE L LMEM pMEMR, ST 1%
My-3-O-2=FHEE . KAV SR, MR, L
. ARERGENBIK, oEBRK, LR,
S MR R IR RN R RER SR,
KA A AR R AL

BRI T L L Z2M)-3-0- =& . KALF
5 LR b™EN P AE/NT 0.05; JFILEER. Hitk
. ILEREARRERE o MHW PHEE/NT 0.05;
FT S WL ZEEY-3-0-= e AKILE S LR pME £
EADG, GEEBR, SR, FHILRR. 7
FH. MR WERMRRERY EIEMX,
AR, SEl.

PE I 7.8 A%, SPSS 20.0 #4341 5 Origin
2024 15 BRI A PE AR A — 5, RHBE S K
WAERT B B B8RP, Wl iR4E S
PSR LI B K M R FE 2, 454 UPLC. BBD i
B0 R A W H A R T2
2.8 WK SHRKREEENZ THITHH

KH SIMCA-P 14.1 BAFHHT RGBT, FF
TR B RN IO BRI IR % 17 2 R E FEAE
L'\ a"s b9 Bl & B AR A0S, BT ss R
DL 9. B9 BT, FK 2 Pt i el o 2 2K
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Fig. 7 Pearson correlation analysis between chromatic values of stir-fried SJ and ten indicators
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Fig. 8 Pearson correlation analysis between chromatic values of charred SJ and ten indicators
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Fig. 9 HCA plots of stir-fried SJ (A) and charred SJ (B)
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Fig. 10 PCA loading plots of stir-fried SJ (A) and charred
SJ (B)
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