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Abstract: In this study, 'Xuxiang' kiwifruit was used as the research object, and vacuum drying, hot air drying and freeze
drying were used to process kiwifruit. The effects of several drying methods on the color, texture, nutritional quality and
volatile compounds of kiwifruit were studied to determine the appropriate drying methods for kiwifruit, which would
provide theoretical support for the deep processing of kiwifruit. The results showed that the freeze-dried kiwifruit could
maintain the original color to the maximum extent, and it's a* value was —7.24, which was closest to the fresh sample. The
firmness, toughness and chewiness of freeze-dried kiwifruit were significantly lower than the other two groups (P<0.05).
The V. content of kiwifruit produced by freeze drying was 278.56 mg/100 g, total phenol content was 1.35 mg/g, which
were significantly higher than those produced by vacuum drying and hot air drying. Therefore, freeze-drying treatment
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could significantly reduce the loss of nutrients in kiwifruit. As for volatile components, 46 volatile components were

detected in fresh samples, and the main volatile components were (E)-2-hexenal and methyl butyrate. Fifty-three volatile

components were detected in hot air dried kiwifruit, the main volatile components were ethyl caproate and ethyl octanoate.

Forty-eight volatile components were detected in vacuum dried kiwifruit, and the relative contents of furfural and 6-methyl-

5-heptene-2-one were higher. Forty volatile components were detected in freeze-dried kiwifruit, and the content of ethyl

butyrate was the highest. However, some negative odors such as 4-methyl-3-penten-2-one, butyric acid and hexanoic acid

were produced after hot air drying and vacuum drying. The kiwifruit produced by freeze drying method contains more

volatile substances in fresh samples, and (E)-2-hexenal and methyl butyrate were detected only in freeze drying group. In

general, freeze-drying can maintain the flavor of fresh kiwiftuit.

Key words: kiwifruit; nutritional quality; drying techniques; volatile flavor; gas chromatography-mass spectrometry
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Fig.1 Dried kiwifruit texture test curve
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Fig.7 Effects of different drying methods on soluble sugar
content of kiwifruit
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Table 2  Effects of different drying methods on volatile compounds of Kiwifruit
s PN - Hh(ng/g) HotlbE=(%)
A HAE TR R A HS TR fERE
7 Acetic acid 10.569  15.978 - - 0976 2411 - -
TR Butyric acid 3.125 0.546 - - 0.299  0.066 - -
” EC R Hexanoic acid 11.258 5.091 - - 1.082  0.720 - -
SR 2-Ethylcaproic acid - - - 1.155 - - - 0.056
BRI Nonanoic acid - - - 9.649 - - - 0.515
Bt 24.952 21.616 - 10.804 2.358 3.197 - 0.570
LR TR Ethyl Acetate - - 3.595 - - - 0.625 -
TRH TR Methyl butyrate - - 20.394  211.678 - - 3.500 11269
TR Ethyl butanoate 42248 4199 114909  5.061 4229 0661 19919 0278
PR 2 g Ethyl pentanoate 1.063 - - - 0.090 - - -
3-FHBLPR R HY g 3-Methylcyclopentyl acetate - 3.272 - - - 0.478 - -
3FRET R Ethyl 3-hydroxybutyrate 1.418 - - - 0.144 - - -
2-CL R F i Methyl 2-hexenoate - - - 0.740 - - - 0.036
CRF iR Methyl hexoate - - 5717 50.100 - - 1.003  2.680
- T A y-Butyrolactone 17.183 - - - 1.765 - - -
TR 2.1 Ethyl hexanoate 225260  2.353 25.965 - 22743 0435 4491 -
P R A Methyl benzoate - - - 134.355 - - - 7.110
IR g Methyl caprylate - - - 3.100 - - - 0.150
LR Ethyl caprylate 154.824 - 17.740 - 15.743 - 3.087 -
2-FH B R Y g Methyl 2-methylpentanoate ~ 15.337  15.198 3.785 - 1.551 2163 0.638 -
2R LT Ethyl caprate 48.427 - - - 4.991 - - -
WEERR 2. T8 Ethyl (Z)-cinnamate 6.333 - - - 0.651 - - -
SRR TR — R Dimethyl phthalate 3.992 11434 18254 - 0412 1.665  3.155 -
AR <1 Ethyl laurate 3.105 - - - 0.323 - - -
57 S 7 Diethyl Phthalate - 14.578 - - - 2.077 - -
A 7 SR R Y T Methyl tetradecanoate - - - 3.396 - - - 0.180
Mt 519.188  51.034  210.357 408430  52.643  7.480 36419 21.703
oL T (E)-2-Butenal - 5.564 13.852 - - 0.846 2368 -
(B)-T -2-Jdiilts (E)-But-2-Enal 3.173 - - - 0317 - - -
I Pentanal 6.662 3.839 - - 0.645 0576 - -
4-HIBL-3- 4-Methyl-3-pentenal 1.095 1.850 - - 0.125  0.283 - -
IECEE Hexanal - - 16.083 152591 - - 2763 8.078
e Furfural 42200 134196  26.729 - 4.057 20434 4617 -
(E)-2-CL 4 (E)-2-Hexenal - - 14.155  850.220 - - 2435  45.037
B Heptanal - - - 6.377 - - - 0.340
(E,B)-2,4-0 Sl (E,E)-2,4-Hexadienal - - 18.064 5.396 - - 3.046 0260
2- PRI (Z)-2-Heptenal 26.055 32904  29.479 3.289 2532 5026  5.028  0.175
AR Benzaldehyde - - - 19.800 - - - 1.058
5- H Lk s 5-Methyl furfural - 19.242 - - - 2.594 - -
i3 IR Octanal 8.891 13.540 2.869 6.347 0.872 2062 0497  0.337
(E,E)-2,4-BF Ik (E,E)-2,4-Heptadienal 15986  14.667  16.594 5353 1572 2.168  2.842  0.287
K Phenylacetaldehyde 13.788 - - - 1.373 - - -
JL-2-F T (E)-2-Octenal 28.823 36165 15938 9.420 2833 5475 2701 0.501
B I C,oH,0 - - - 4.677 - - - 0.254
T Nonanal 11.161 15468 17453  23.355 1.086 2297  3.045 1240
2,4-5% IR 2,4-Decadienal - - - 1.835 - - - 0.089
(2E,4E)-2,4-3¢ —Jiis (2E,4E)-2,4-Octadienal 5310 6.748 - - 0.516 0.954 - -
S J-2,6-T- I trans, cis-2,6-Nonadienal - - - 5.067 - - - 0.244
J2 2R (2E)-2-Nonenal - - - 11.587 - - - 0.559
SEE Decanal - - - 11.336 - - - 0.628
R Dodecanal 3.497 5.223 5.921 - 0347 0736  1.027 -
SIS S-Cyclocitral - - - 6.416 - - - 0.310




- 68 - B Tk B 20224 12 A
k2
* T AR i) AP
2,5- LA s 2,5-Dimethylbenzaldehyde 4302 11565 21.777  4.100 0.443 1.809 3.813 0.198
2,6,6- =P 2E- 1-FR RSB 2 2,6,6-Trimethyl-1-cyclohexene-1- B B B 1203 B -~ - 0.058
acetaldehyde
(Z)-7-F7< ekt (Z)-7-Hexadecenal 2.404 - - 2.099 0.248 - - 0.101
i Citral - - - 4.987 - - - 0262
2- I 2-Undecenal - - - 4.628 - - - 0246
IR 5 Tetradecanal - - - 1.359 - - - 0.071
JEsaN 173.347 300970 198914 1141442 16.967 45259 34.184 60.332
AR Dihydrocarveol 2.522 - 1.770 - 0259 - 0308 -
Lz il Cineole 24271 - - 106.899  2.410 - - 5.693
3,7,11-=H S 1 il 3,7,11-Trimethyl-1-dodecanol - 2976 4.996 - - 0461 0869  —
B A-iHF I Terpene-4-ol - - - 5.514 - - - 0266
B
pesay 26792 2976 6766 113348 2669 0461 1.178  6.009
332 TR Acetoin 4.961 - - - 0.503 - - -
3- -2 3-Penten-2-one - - 2.203 - - - 0375 -
4-FRRE-3- e -2- T 3-Penten-2-one, 4-methyl 11.641 - - - 1.143 - - -
2-NAEEFRC 2-Propylcyclohexanone - 3.723 - - - 0.568 - -
12745315 1-Octen-3-one 10.552  21.377 - - 1.304  3.398 - -
FF 356 B AR 6-Methyl-5-heptene-2-one 75310 80.682 14.850 35.116 7425 12338 2559 1873
3,5-°F ZH-2- 1 3,5-Octadien-2-one - - 12.996 - - - 2252 -
5 6—m%:§i%[—ﬂ}ﬁg‘}ﬁ 6-Methyl_—§i;l};eptadiene 15.603 3 B B 1588 - N _
Stk Isophorone - 13.102  15.033 - - 1.976  2.636 -
KE - Damascenone - - - 9.637 - - - 0.529
5 R A i Damascenone 3.774 - - - 0397 - - -
it EE Y R Geranylacetone 13.926 15.711 - 140.289 1.410  2.340 - 7.507
-5 B-lonone - - - 10.723 - - - 0570
W 1-HIEOURSERE 2,00- 7 g fla{l:[gt)hﬁ:ﬁ;}j:;gd}one - - - 363 - - Y
Rt 135.857 134.595 45.081 199.399  13.769 20.620 7.822 10.671
S 5-4,4- P -2 1R (E)-4,4-Dimethyl-2-pentene - 10.949 - - - 1.708 - -
V= ST wR ] Ethanone, 1-(1-cyclohexen-1-yl)-  11.553  11.801  3.152 - 1.162 1770  0.554 -
o-FRN I a-terpinolene - 1.363 - - - 0.195 - -
23- "1 4-2 0% 2,3-Dimethyl-1,4-hexadiene 5.438 - - - 0.534 - - -
2,6- "2 -6 T4 (62)'2;?;: é?;?yl'z’& 23781 27.075 - 15297 2337 4067 — 0817
o=l o a-Terpinene 12.149 - - - 1244 - - -
e (-)-a-EEVE HihIG (-)-0-Cubebene 25716 14.691 - - 2,660 2.142 - -
o7 LU a-Copaene - - 2.795 5.565 - - 0.484  0.300
S-HEAN (+)-0-Cadinene 4425 5542 - 0.682 0.462  0.846 - 0.039
B Calamenene 2478  1.630 - 0.733 0259 0238 - 0.039
BEE I T Cubenene 2447  1.646 - - 0258 0.235 - -
3,7, 11- =+ -2,4,10-= 45 3,7,11-Trimethyldodeca- 4270 3704 - 25885 0432 0536 - 1380
2.,4,10-triene
A-TEEH a-Calacorene 1477  1.494 - 1.204 0.154 0214 —  0.065
it 93735 79.894 5947 49366 9502 11.953 1.038 2.639
LA Ethylbenzene - - 1.440 - - - 0251 -
(1,3,3-= B 3Tk ) oK (1,3,3-trimethylnonyl)-Benzene - - 3.938 - - - 0.675 -
13- 1,3-diethyl-Benzene - - 1.850 - - - 0.326 -
i LA-ZHE-2-2 08 1,4-Dimethyl-2-ethylbenzene - - 6.394 - - - Lo -
R Styrene - 1442 14.180 - - 0214 2449 -
1,3- - Hi3t-4-2, 3K 1,3-Dimethyl-4-ethylbenzene - 6441  12.386 - - 0975 2165 -
RS0y o-Cymene - 12.160  15.460 - - 1.843  2.691 -




5 43 % 55 244 BB, 45 T OSBRI T BT AR - 69 -
k2
s3] P - it (ug/g) B3 (%)
A HAS AR fEERE PN HE B e
1,2,4,5-PUHIZE 1,2,4,5-Tetramethylbenzene 7.188 17.030 25.029 - 0.737 2.625 4.386 -
4-LHEH-12-Z" 2R 4-cthenyl-1,2-dimethyl-Benzene ~ 4.238 7.201 4371 - 0.403  1.045  0.785 -
1-Z.3-2,3- %% 1-Ethyl-2,3-dimethylbenzene 6.886 - - - 0.690 - - -
e Naphthalene 4.462 9.888 15.480 - 0464 1506  2.700 -
TR Pentamethylbenzene - 2.857 - - - 0.417 - -
1-2.3£-2,4,5-=H7E 1-Ethyl-2,4,5-trimethylbenzene 1.237 - 3.922 - 0.119 - 0.685 -
2,4- AT HHEE 2,4-di-t-Butylphenol 1.409 3.888 6.353 - 0.157  0.636  1.137 -
JET 25420  60.907  110.805 - 2571 9260  19.360 -
2- N B R 2-Pentylfuran - - - 3.088 - - - 0.168
P 2-Z, BRI 1-(2-furanyl )-Ethanone - 7.104 _ _ _ LT3 B 3
ZRETRIkmg Phthalan - 16.209 - - - 2.422 - -
JERTN 23313 - 3.088 - 3.495 - 0.168

T Frp =" FOR AR ENZ

850.22 pg/g. THRHINE S 211.678 pg/g, i T4
J& W) = AR S AR R R TR TR Y T (B)-2-
ORI T RIS, it vl DLW =2 ST i+
o5 B BRAARIR SR 75 T e SR

TG =AU R T 0 B b A A A
A, PURTES IBRERE SR T A 2 i
KAEYIITT(999.29 ng/g), EE NG, BE. TR, SEI
EHIIETESE, 5 52.64%, TR MUK FTE . HE. W
TR AR . FXTHRANIR S, Kb 11 Fhs, JH
H SRR I T R 2R S i, Hofth 10 R AR
o, Hoh S iRm0 O R O TR . SFRR LR, Yo R
Tk, J3 S EHA Y 5T PR AT — e A FH T
A A ATHARM . K 14 FhEE, BERE & S he i,
2-BEEIE | LR . (E,E)-2,4-B¢ RS . L -2-"F 0
fig | 2,5- " H RN HH R (Z) -7-1 7S ik s 1 2 1 1
i, kg T EA A AR SR A A AR L L
ARG TR CEESS, SRR I TR A<, (H
EE R S A T R T R AR E Y (B)-2-
OV | I OSSR T . BRIk Y 7 B,
H S SRR (1) TR S B TR & B 0 T 3T A, DA MA
Hr T WA AET . AR, MBS EL T 4-FF
Fe 3 RAF-2-BR AR PR B SR . B T 3 AR, 4>
Wk 20 T ERFNIE CUR, LR SRR, T R
LA S P ) RIS, T I 2 TR S AN I B A A PR 7
R, TER VR TRRE S EERE TR ARG T 7 i AR
T U, (HARKS H CURR, 1T FR XN LS R S h
A OBREN A H O, — 3 HoA AR AR 5, e
CUBETE e AR T 2 et

B TR I R Y & 675.30 ng/g,
figs . WA ess R . il 45.26% Fi120.62%
RS THRAC S, S22 XU o A R FI LA SR
TR I FH L PEM T . 7F LS A R AR SR
ok 13 R T, 2- B I L IEEIE . (BEE)-
2,4-PF TURME | R -2-SE I L TIEAN 2,5 F SRR
P 114 5 e S S5 B, At LR A b, SR LA

= AR SREFAES . A 5 R, Horp S Eg
B A LA ] 2 ik Sl BRI, FH L Bl 5 ik il
EBEIN, S ARG T A ik AR R R 12
J5-3-E AN S A SR B . ELAS TR e R T SRR
JEEIRER) 3 FhiR: 1R . T BRANIE IR, ANid 2R &
I S TR, TR AR O I T AR
T

BT 5 IR R MR I & ol 577.87 pg/g,
EERERSS | BRSO S, R IR G . K
H 8 Fhis, 435Ik MR ZTE. THERH S . T HR TS .
CEFHR. CPRZNE. MR MR . 2-H 35 51 F s Fn
BRI R R, FEE IR E R, A VR A DY
TEUR, R THRIE TER TR S E ik 114.91 pg/g.
WESSY AT 12 Fh, AR B8 T S v & A e 19 TE O 1
F(E)-2-CU T, (0T o i e 35 0L, AR
HTERAE IS, P TARZ IS EFEAL A, E2E 5
T BT 5 EIARFR N .
3 g

XTSRRI R T 5 B SR
BOELPE R B0PE L RHIEE . Ve S B
w227 (P<0.05), HUATRRRILES TR /K Hh2E
SRR, =R TR A B AT S R 25 O
(P>0.05) XTEbix = FpT48 0 =X, Bk T st LA
R T AE

TRk fE SR 1 F 22 XU R (B) -2- U AN T 1R
B, 0 B S SR, TR FSY
RS B BRAIR T o SERERN 3 FRERIBEEIR T A
M 105 PR R PEIGE Y, SRR 46 PPz &k
JSy, SRR LS (B) -2- s AN T 12 F S .
PR A SR A BRI T A Y 53 B, =8OR
CERFIETR s Has TR TR Y 48 Fi, ks
FITER BB o PeAs e, Y VR TSR A I Y 40 Fh,
TRHR N e . SR, R R TR Re A &
SRR T R A RRE | B R As A A
SRR, A AR ZZ b Rl b i o, 38 8 U il 435
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