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Abstract: In order to obtain better cooking quality of dried cucumber slices, processing and cooking technology were optimized. By
optimizing the process of centrifugal dehydration, freeze-thaw dehydration, hot air drying dehydration and microwave drying dehydration, and
combining different cooking methods, the color and texture were used as the evaluation criteria for cooking quality, and the mechanism of the
influence of different combined cooking methods on the quality of dried cucumber slices were investigated based on the content, functional
groups and microstructure of cellulose and pectin. The optimal conditions were as follows: loading capacity of 1 kg'm, hot air temperature of
70 C, slice thickness of 4 mm, hot air drying combined with cold mixing treatment, the best quality of dried cucumber, the comprehensive
score was 0.900; hot air drying combined with stir-frying treatment, the best quality of dried cucumber slices, the comprehensive score was
0.450. The chewability of dried cucumber slices were positively correlated with cellulose and raw pectin content, but negatively correlated with
color difference and soluble pectin content. The color difference of dried cucumber slices were negatively correlated with the contents of
cellulose, raw pectin and soluble pectin. The cellulose content of hot-air dried cucumber slices was the highest due to its high methylene content

(HD-P and HD-F cellulose content respectively reached 1.44+0.004 and 1.46+0.012 mg-g!). Cold mixing and stir-frying had no obvious effect
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on cellulose structure of dried cucumber slices, but stir-frying significantly destroyed pectin molecular structure. The paper concluded that hot air
drying and dehydration combined with cold mixing or stir-frying is the best way to obtain the optimal cooking quality of dried cucumber slices,
and the content of pectin and cellulose is the main reason for affecting the texture quality of dried cucumber slices. It provides a theoretical basis
for the production and processing of dried cucumber slices and lays a foundation for the study on the mechanism of texture influence of dried
cucumber slices.
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Fig. 1 Flow chart of the dehydration process
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Table 1 Single-factor design of different dehydration processes
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R BE 2. 3. 4. 5. 6mm
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Table 2 The sensory assessment criteria
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Fig.2 Results of single factor test on centrifugal dewatering process of dried cucumber slices
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Table 3 Results of centrifugal dehydration orthogonal test of dried cucumber slices

o ek : B RREEL e ok e

T A BSHR/(rmin') BB E/min C Y1k BE/mm 182 o
1 1(3500) 1(15) 13) 74.001.00 0.000 120.92+6.75 0335  0.144
2 1 2(20) 2(4) 81.00£1.00 0.778 12323£10.63 0526 0.669
3 1 3(25) 3(5) 75.001.00 0.111 120.01£6.62 0259  0.175
4 2(4000) 1 2 80.001.00 0.667 128.96+10.54  1.000  0.810
5 2 2 3 83.000.00 1.000 12726£11.47 0859  0.939
6 2 3 1 75.001.00 0.111 120.15£10.27  0.640  0.339
7 3(4500) 1 3 76.00::0.00 0.222 124614831 0270  0.243
8 3 2 1 76.00::1.00 0.222 122.6749.19 0479  0.333
9 3 3 2 79.00::2.00 0.556 116.88£9.84  0.000 0316

K1 0.988 1.198 0.816

K2 2.089 1.941 1.796

K3 0.892 0.830 1357
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k1 0.329 0.399 0.272
k2 0.696 0.647 0.599
k3 0.297 0.277 0.452
R 0.399 0.370 0.326
FR A>B>C
IR
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Table 4 Weight table of dried cucumber slices centrifugal dehydration process optimization index

Feir T AEE EFRAHK ME
RS 77.667  3.162 0.041 0.570
wH M 122.745  0.035 0.031 0.430
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Table S Results of analysis of variance and significance test

KR mA  d #HF F P BEn
BUEAA 0669 6 0111 60404 0.016
I 1750 1 1.750 948477 0.001
A 0214 2 0.107 57919 0.017 *
B 0.160 2 0.080 43469 0.022 *
c 0295 2 0.147 79.823 0.012 *
RE 0.004 2 0.002
&t 2423 9
REMET 0673 8

EoREAEE.
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Table 6 Analysis table of verification test results
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Fig.3 Results of single factor experiment on freeze-thaw dehydration process of dried cucumber slices
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Table 7 Results of freeze-thaw dehydration orthogonal test of dried cucumber slices

K % . . . o
- BEWTY  REEMI PEo RRBEM2 AN
T AKKEIE/M BMARE/M  Ciok BE/mm
1 1(9) 1(9) 1(3) 75.00£1.00 0.417 130.27+11.91 0.253 0.344
2 1 2(10) 2(4) 76.00+0.00 0.500 143.91£11.53 1.000 0.722
3 1 3(11) 3(5) 70.00+1.00 0.000 130.91+1.41 0.288 0.128
4 2(10) 1 2 82.00+0.00 1.000 140.50:£8.45 0.813 0.917
5 2 2 3 81.00+1.00 0.917 125.66+13.18 0.000 0.510
6 2 3 1 77.00£1.00 0.583 132.87+7.31 0.396 0.500
7 3(11) 1 3 71.00£1.00 0.083 138.46+14.36 0.701 0.358
8 3 2 1 74.00£2.00 0.333 134.68+6.80 0.494 0.405
9 3 3 2 73.00£1.00 0.250 139.75+7.48 0.772 0.482
Kl 1.194 1.619 1.249
K2 1.927 1.637 2.121
K3 1.244 1.110 0.995
kl 0.398 0.540 0.416
K2 0.642 0.546 0.707
K3 0.415 0.370 0.332
R 0.228 0.176 0.375
EN/d C>A>B
il

8 BNk LAk TE MBI ER
Table 8 Weight table of dried cucumber slices freeze-thaw dehydration process optimization index
Lo FHE AEE RRFEH ORE
BB 75444 4.096 0.054 0.556
wHAgME 135224 5.859 0.043 0.444
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Table 9 Results of analysis of variance and significance test

IR mA df ¥ F P BEn
BEAER 0404 6 0.067 13.683  0.070
I 2117 1 2117 429901 0.002
A 0.113 2 0056 11425 0.08
B 0.060 2 0.030 6069 0.141
c 0232 2 0116 23554 0.041 *
RE 0.010 2 0.005
&t 2531 9
REHEIT 0414 8
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Table 10 Analysis table of verification test results
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Fig.4 Results of single factor test on hot-air drying and dehydration process of dried cucumber slices
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Table 11 Results of hot air dehydration orthogonal test of dried cucumber slices

K B& . i . o
‘ REty RBEM PR RBEM2  HEEN

T A¥EHEZ/(kem?) BRIERE/SC CirkBE/mm
1 1(0.8) 1(65) 13) 72+0.00 0 250.395+7.03 0.363 0.156
2 1 2(70) 2(4) 80+1.00 0.8 268.297+6.22 1 0.886
3 1 3(75) 3(5) 78+2.00 0.6 262.401+5.42 0.790 0.682
4 2(12) 1 2 77+1.00 0.5 260.606+6.52 0.727 0.597
5 2 2 3 82+1.00 1 266.866+11.73 0.949 0.978
6 2 3 1 76+0.00 0.4 257.676+5.78 0.622 0.496
7 3(1.6) 1 3 73+1.00 0.1 240.176+10.35 0 0.057
8 3 2 1 74+1.00 0.2 252.529+6.76 0.439 0.303
9 3 3 2 75+£1.00 0.3 254.556+4.20 0.511 0.391
K1 1.724 0.811 0.955

K2 2.071 2.167 1.874

K3 0.751 1.569 1.717

k1 0.575 0.270 0.318

K2 0.690 0.722 0.625

K3 0.250 0.523 0.572

R 0.440 0.452 0.306

Ik B>A>C

MR

xR 12 BI/LAR TR I ZRUIEFMER
Table 12 Weight table of dried cucumber slices hot air dehydration process optimization index
Lo FHE AEE RRFEH ORE
RIS 76222 3456 0.045 0.570
wHAE 257.056  8.805 0.034 0.430
R 13 FESMSREEMSTER

Table 13 Results of analysis of variance and significance test

KR m# df #HF F P ZEHH
AEAEAR 07822 6 0.130  74.684  0.013
MIE 2297 1 2297 1316782 0.001
0312 2 0.156 89.545  0.011 *
0308 2 0.154 88294 0011 *
0.161 2 0081 46213  0.021 *
#RE 0.003 2 0.002
Bt 3.082 9
BEEEIT 0785 8

E: REAEE,

10
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Table 14 Analysis table of verification test results
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Fig.5 Results of single factor experiment on microwave drying and dehydration process of dried cucumber slices
E: (a) FREREIPALFi e ¥en, (b) ks F BB R Al adea, (¢) A BEAMRE IR At ag

FRAE ] Sa~c FLR RS RGN AT BRSO . 45 R K 15, 8L LT T 2L Fa bR E W,
16, HFEMITSEZEESTERINE 17,
=15 WG LACKE TRk E3Tin e R

Table 15 Results of microwave dehydration orthogonal test of dried cucumber slices

X B& P R . R NN
5 AEHR/(kgm?) BHEHEWN  CH/EE/mm 181 i)
1 1(1.6) 1(300) 13) 75+0.00 0.429 75.496+10.61 0.677 0.551
2 1 2(400) 2(4) 77+1.00 0.571 70.203+9.14 0.127 0.352
3 1 3(500) 3(5) 71%1.00 0.143 68.983+7.10 0 0.072
4 2(2.4) 1 2 80+1.00 0.786 78.607+5.10 1 0.891
5 2 2 3 76+2.00 0.5 71.844+5.55 0.297 0.400
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6 2 3 1 69+0.00 0 69.316+7.84 0.035 0.017
7 33.2) 1 3 83+1.00 1 78.047+6.37 0.942 0.971
8 3 2 1 76+1.00 0.5 75.020£11.66 0.627 0.563
9 3 3 2 74+2.00 0.357 73.155+8.37 0.433 0.395

K1 0.976 2413 1.131
K2 1.308 1.315 1.638
K3 1.929 0.484 1.444
k1 0.325 0.804 0.377
k2 0.436 0.438 0.546
k3 0.643 0.161 0.481
R 0.318 0.643 0.169
FR B>A>C
IR
F 16 BIN/LE TR I ZRMIERESR
Table 16 Weight table of dried cucumber slices microwave dehydration process optimization index
#AF PHE RREE RFAK RE
RERS 75667 4.243 0.056 0.507
sHRgE 66429 3.616 0.054 0.493
R FEDFMESREMTTER
Table 17 Results of analysis of variance and significance test
R m# df #7 F P BEME
BOEAEAD 0824 6 0.137 36775 0.027
AIE 1972 1 1972 528061 0.002
0.156 2 0.078 20.884 0.046 *
0.624 2 0312 83581 0.012 *
0.044 2 0.022 5861 0.146
RE 0.007 2 0.004
&t 2.803 9
RER &I 0831 8
E: MRARE.

2.2

TR R & s Ak A

12

HIZE 15 AT DM, 28IVER) LM TSR & 1 s K L2568 AsBICs, SUMARRIER: D& dicE>1)
Fr B o 3R AR AR e
HIEE 17 W0, R GlpDh 30 BN Lo T TER MR . Zid KM AIERIGEE R (R 18) KE,
TV L T AR e L2268 AsBiCae

V) LGB TR K I E 228N 77, B DR B AR MR o T ) L K R 0T,

18 INERIEER IR

Table 18 Analysis table of verification test results

KI5 mh ity
1 A3B1Cy 0.973
2 AsB1Cs 0.971

TR AT Z 88 w31 ML i T4 R A

221 &F
MFE 19 TTLLE L, AS[E] e K A BRI A b A F /S 5 LB R I (0 22, X AT RE 2 i T2 AR [l K

SN, 3 PR V) LAR IS A, DB T R PR 2. HD-P /N g
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T AT R AR A e 7K AR IR S R 2 VTR B/ NI%). MWD-P )8 K AT RERE HY I vkl
I TB) YRR TR 2R i R, PR SN 5 20 BT 2200,
F19 TEBRKTZH AR ENE) L& FFI
Table 19 Effect of different dehydration treatments combined with mixing on the color of dried cucumber

o L¥& a*h b¥h AE

F-P 60.03£1.14*  -4.83+0.67° 24.75+0.83% -
CD-P 4072129 -7.56£0.32° 25.92+0.90° 19.54+0.08"
FTD-P  41.37+131* -7.50+0.68° 23.46+0.86° 18.91+0.14
HD-P  42.50£0.79° -3.1740.53*  27.29+076"  17.79+0.26
MWD-P  40.23+1.17°  -7.90£0.80°  20.08+0.83¢  20.57+0.04
E: LMERABE, aMERKGREE, bHMERAZREEL; F-PREAFIGRHAES, CD-PREAB SHAKRHAES, FID-P X
R RRBLACR A S, HD-P ARE ST B K FHAER, MWD-P REMETFIREAZHES, RAFHEATEFEE (P<0.05),
HEFHEATEFTEE (P>0.05).
222 M

20 NEIRK TZBRARHXT L) LEHIRIRR
Table 20 Effect of different dehydration treatments combined with mixing on the texture of dried cucumber slices
Ao PEEHHE/N £ 03 RREN ABFR /N sec A HE/N =
F-P 211.314£14.189°  0.631+0.036° 2931.4814+228.218*  0.212+0.012°  199.510+13.425°  0.156+0.003*
CD-P 119.148+9.277°  0.468+0.026°  616.407+41.742°>  0.521+0.034*  248.749+14.587°  0.144+0.002°
FTD-P  121.509£9.315°  0.400+0.023¢  645.793+43.583>  0.431+0.028® 264.480+15.161*  0.121+0.002°
HD-P  238.741+13.546* 0.737+0.042°  481.040+35.669°  0.631+£0.040°  286.055+16.981*  0.144+0.002°
MWD-P  67.279+4.364¢  0.623£0.035®°  183.683£10.576°  0.562+0.035* 95.753+6.217¢  0.155+0.003¢
E: F-PREME RIS, CD-PRAB SPKIREHAF S, FTD-P RA KRB EHAF S, HD-P KA IR AR &,
MWD-P RASCETREAFHM S, AR FEEATEREE (P<0.05), MRAFELFTEFRLE (P>0.05).
M 20 FTLAE Y, SHTEERE R BRI A LG, HD-P AOPHME . g, RS R E T, X AT RE R
H T TR IR TR KT, Hpd B g S S8 4e R . RIS R A 42, MWD-P (]
NELWEEp 1K, X AT RE S R T e IR AE AT N TR) A B A I A, DL R rh 655 I BE R, S A
I BRI ™ EL22,
223 AL
HIP 6 AT %A, AR /KAEEE S EURE AR  H IUARE A, O BInR 7RG, XA R i TR BRI R
IINAEARE K . AR, 5 AR KA EL I 6b 2R ARS8, 3X ] g i 178 B O B /K B E i hAt
FS R PR AR SZ BRI E SRR . 18] 6c 5 a IOSSHIARALL, IX AT RE B TR B /KIS B AL B A i 5
B ERIAEUN, VKGRI R AU 5124, 18 6d 5 e AR ARG ™ 2, 3X AT RE H T FAR 15 S5 s 15k
BRI AR, KIS RIS A= AR 22, R AT 4E R . RIRGS K, B ER SR B AE
P

AccV  Piobe  Mag WD Det Mo, AccY  Pobe  Mag WD Det No.
150kV 40 x100 17 SE 1 150KV 40 x100 18 SE 1
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AccV  Pobe  Mag WD Det o Accy  Piobe  Mag WD Det No. F—— 100um
150KV 40 x100 7 sE 15.0KV° 40 x100 18 SE 1

AccV  Probe - Mag WD Det No.
150KV 40 x100 17 SE 1

&l 6 TEfK T ZHARFEN ) LEE FERRER
Fig.6 Scanning electron microscopic images of mixed dried cucumber slices under different water loss treatments
i () REFBTHAES, (b) RABSHAFTHHS, (0) REABIATHEES, (1) REMFRIAFHES, ()
RESE T BRI K7 A S,

2.3 FEBAT ZEca0 & 3N L 2R a7

231 &F

MEE 21 ATLAE KBS B AL PR EERE A (22, XATRER B T IR AOR 1 s I L b 4k
RAEMFPY, HD-F FAE FA%, X FTHEH TR &0 Hld R M2 iR i /N2, MWD-F fIAE f
X AT RE H T o A BRI e RN 2 B R RO L, B R

® 21 TEBRKTZHADHIX RN LEFF
Table 21 Effect of different dehydration treatments combined with frying on the color of dried cucumber slices

G L& a™h bA AE

F-F 62.57£1.06* -521+0.48  25.73+0.70 -

CD-F  4325+1.25° -5.66+0.51% 26.25+0.82° 19.33+0.15°

FTD-F  47.21+1.14* -6.46+0.38¢ 24.92+0.67° 15.43+0.06°

HD-F  48.98+1.09® -6.63£0.64¢ 29.14+0.71* 14.08+0.03¢
MWD-F  41.68+1.22° -2.00+0.36° 21.56+0.74° 21.54+0.15"

E LMEREARE, aMEREALREE, bMERAFEEE; FFREFE SIS, CD-F RAB SPARHAFSL, FID-F K
FR BRI HIAE R, HD-F RERR TR I AN )45, MWD-F RESME TR FIHE R, FRFEATEFEE (P<0.05),
B FHRTEATRE (P>0.05).

232 KM

MK 22 AT DAE, BUNBJLEIH] G, SOURARERSIRRAC, XA RE b T s VR ) LBk, 40
A IR, PHMEPE. AT RS, HD-F fHMEE . S0k R SRIE SR ey, X AT RE BT AR TR B
GRS AN, RS S, SECUEEE . RN, MWD-F FIHREE . BB TR, AT
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AE TR AR S K - AR T 28K, SBOLHZIGE I RAHL,  FLBRAZREO, - Hob i 3 TR ) L3z B A U A5 473 45
FLPE I PRI o

22 TEBK T ZE A HIXT ) LRAARISNE
Table 22 Effect of different dehydration treatments combined with frying on the texture of dried cucumber slices
s " E/N b AR E/N FEF /(N sec) IR A PEIN op-Ea
F-F 100.821£7.347°  0.353+0.021° 2644.113£221.342*  0.201+0.014¢  191.994£10.234°  0.142+0.003°
CD-F 68.389+3.872°  0.269+0.023°  555.178+37.428° 0.51240.034>  237.416+13.776°  0.138+0.002°
FTD-F  72.522+4.886°  0.222+0.026°  583.291+38.615° 0.440+0.027°  254.441£14.581%  0.117+0.002°
HD-F 114.497+£6.459°  0.414+£0.034*°  431.787+30.123° 0.636+0.038*  276.203+15.169*  0.142+0.002°
MWD-F  58.100+3.571¢  0.346+0.025°  164.775+10.787° 0.559+0.035° 92.146+5.222¢  0.150+0.0032
E: F-FREFE 5, CD-F RAB B $IH5, FTD-F RAABBLAN HIAF5, HD-F REMRF BRI AK $IHE 5,
MWD-F RESMCETFIRIAI FIH ;. FRFHEATEFLHE (P<0.05), HRAFHEEATEFTRE (P>0.05).
233 LA

AccY  Pube  Mag WD Del o AccV  Pobe  Mag WD Det  No. F——— 100um
150KV 40  x100 18 _SE 150KV 40 x100 17 SE 1

AccY  Piobe  Mag WD Det 3 AccY  Pobe  Mag WD Det
150KV 40 x100 17 SE 150kV 40 x100 17 SE

AccV  Piobe . Mag WD Det
150KV 40 x100 16 SE

7 AEBK TZE A HIRIEE) LIAtER T EMRE R

Fig.7 Scanning electron microscope images of fried dried cucumber slices under different dehydration treatments

15



MR B MR Modern Food Science and Technology 2026, Vol.42, No.6

E: (a) REFEFIAES, (b) REB KA FAES, (o) REGRBAN SR, (d) REARTBRIALFIH 5, (o)
ARESBT IR I AN A 5

HE 7 /5, B S, BT IR, XA A TR VR L SRR b dild i ook A=
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Fig.8 Cellulose content in dried cucumber slices treated with different dehydration and cooking treatments

2 FREMEAER, F-PREIEFHAFEL, FFREIEDHH S, CD-P REB SPKIFHAER, CD-FREB SBLAKK 4]
.5, FTD-P AR A& GRPBLKFEIHAES, FTD-F KA ALK 4|45, HD-P RERNT BRI KF eSS, HD-F RERRTIRE K
KBS, MWD-P REMKFIREAKZHAES, MWD-F REMORFIRI AR $IAE5, REFEHREALNZFEH (P<0.05).

P 8 BEAANTELmy A, B3 TIVAR LA 4R & A ey, U KRG R e 1 4R 4 3 SRR A 245
L H AR ERHARL, i HD M A4 2 & Edm, X T RESE FH TN () i iy n A 2 TV ) LA R B 2y A=
A E R R . BUR 2 TS, MWD AL 4R S B IC, PR AL SR T R A i s, CD
ML= SRR, SR RGEEE, BLOX T30 N L A 4E R A iR/ . FTD AR 4E RS B HUIK,
IIRIRSE N T AP 4ER BRI, Ik 7 AF4ERI 0, FEATAER S BRI 4R S aEbkm, 50N LR
K. HD HINAF4ExR & s, A HD-P. HD-F £F4E 5 & 5 Ak £ 1.4440.004 mg-g'. 1.46+0.012 mg g,
XA e KRR IR A . HD 20 N BEREFIS S 2P 4E R IS TC 2 22 5, Ul A TR A S i B 24 A
i O ) RBREPITE o AL I H PR P A 0 B35 22 e o SRT AN [RI/K 7 SRR T SO0 R 4k 2 3 sl (1 7%
[ERE— L E .
2412 LHERERERISE RS0

HE 9 ATA, SHTERE AL, S BUKACERALLE 1 740 et G T — AR, XA RS BT LK Ak
PR R T A AR A, RESTE R B0, S5HARALERZAH L, HD 410 MWD 4175 1 430 om! F i/
— MRS, X R EE AR B — e A ER . HD Z17E 1400 e B FSERB FIRIB RO, 4F4ERS
i, £E 1000~1200 cm B 0B BEFIHRANRE L BN, X AT B A2 BT 8] =R AR 7 A 4= e . FTD
HAE 1400 oo BT BREIRSNRIE /D, AR B ERAS, X HE& H TCIRIG 8 AP 4E g, (T4 4ER

R,
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Fig.9 Fourier transform infrared spectroscopy of dried cucumber slices cellulose with different dehydration and cooking treatments
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& 10 FRIKKEE ZITAERN LAEREE FERRE R
Fig.10 Scanning electron microscope images of fried cucumber slices cellulose under different dehydration and cooking treatments

E: (a) RAFHELLLEAS, (b) REWFIEMIRMM L, F-P KRR RIS, F-FREIEHIHF S, CD-PRARB
SPUKIFHAES, CD-F RE B SBKIFIAE S, FTD-P REABBLKRHAE S, FTD-F KA KBB4 &, HD-P KA #ARF
BRI KFHAE S, HD-F REMRA RIS 51450, MWD-P RESETIRIACORHAE R, MWD-F KA T IR AN FIH .

A& 10 FT%0, A —BiKAC B R AERTACERA . SRR AN R A B A 2 (8] Z S AN 2, MR T AUR
BRI 2 AR A A, BZE R AN, SIS 2 4 R 5 S AN B 2. AR T AR K Ab 2,
WMD A i TR AR A RS S A N A YA, S5IPEEES, iRk e e talE, X]Re it S EULIH
W5 22 ) Ji R 1200
242 RIR&ER 5947
2421 RIgEEARS 0

HE 1la vk, S5HABRKAIEAAL, CD 41, FTD 41, MWD 4R R & EHm, HD AR S &
HIRTEU, HAAIH] R ORI S BN 2 BB AR, X AT RE2 il Tl RIREE M B OR, R T B S
JER IS B PR, &l 110 WA, R HD 418h,  Saere fvi B &% K AL BRAL RA PSR S B B8 T, 1]
REAE TGS RE IR 1 % BT ) LA B A A FOMBR DA S F AU RR I FOMEAL TR T, S BORI > T84k, ]
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Fig.11 Protopectin content in dried cucumber slices treated with different dehydration and cooking treatments
Z: (a) REARR) AR THEAEEMNOILERESE, (b) KREARRE KIS T B HRBILTEM RIS E; FARER
e, F-PRAIERHAS, F-FREFER S, CD-PREB SPKEHMES, CD-FREAB SBLAKFI#H5, FTD-P X
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Fig.12 Fourier transform infrared spectroscopy of dried cucumber slices pectin under different dehydration treatments
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Fig.13 Scanning electron microscope images of fried cucumber slices pectin under different dehydration and cooking treatments

E: (a) RAFHEZLZLAMS, (b) REDFIELTAM &, F-P REFEH R, F-FREFEHDHIH L, CD-PRAB
SPUKIFHAES, CD-F RE B SBKIFIAES, FTD-P KA ABBLKRHAE S, FTD-F KA KBB4 &, HD-P KA #ARF
BRI KA S, HD-F REMRTFBREAN SIS, MWD-P REBOE T BRI ACRHA R, MWD-F REBOET BRI AR S 5.

HH ] 13 AT, [F)— WKL B A AL B S A T AN b (R 2 S 2, ARIRD SR AU B K A 2
M2 AR ATE, IR HI SRR A M R W 5 T RE 2 e T A B AR A 1 AR 70311 AZ IR, %Mt
IKAEBRARE SO e RIRTE S F ARE RO RIS H IR AR, R BKAE P RIS LRI

20



DR EmBHR Modern Food Science and Technology 2026, Vol.42, No.6
243 ERH AT

e

HD-F

)
z

== o

"I\ g 8§

PC2(33.3%

PC2 (25.5%)

PC2 (37.9%)
1

“HD-P A ¥ Ry

/ *C

r *FTD-F
TR

L

K 0 ] 2 “a K 0 1 2 2 - 0
PC1 (40.8%) PC1 (57.0%) PCI1 (41.7%)

14 PCA HT[E
Fig.14 PCA score loading plot
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