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“ILIELETE AL SR T E AR B PR UK
2K 10~12 em, AR BT 9~12 g, HAE 0.7~10
mm, JCHG U HUAR 5 DL R TR AR R 467 | A
W4 e AL SRR I T K E N 86% .,

1.2 FERBEES5UEH

sk sh T & (ZGF-120 &), Il A B A
L RABRA A 5 WL VR EOHL(TGL-16M) , |
T P AR O AL R A BR A 7] 5 H 7 K- (SQP),
TEZ RN RS (AL m0) A BR 2 Al 5 5851l WLy
T (752N) , b B F AL R AT BR 2 ] %K
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Table 1 Performance description of PEN3 electronic nose sensor

%5 55 e R B AR R L 4 AE
1 W1C SR N S @
2 W5S RAJE B A RRAC S SO
3 W3C S SR e
4 wes xF G A Hy B R
5 W5C Xt ) B ZR 5T P 44k AR Fe 5F A AR AL A AR
6 W1S X K 2 B
7 WIiw X R AUHAG 2y For s S B 3T T ALBRAL Ao S B R
8 W2S TR, A B R BE AR AL A SR
9 w2w xF 25 A T A ALBRAL S 4 B A
10 W3S xR T KR AL A SR

145 HOKRWNE Z8BEFHSENRE Ik,
HERFRIL 1.000 g T BAESR A 10 mL Z& 48K,
HECE 12 h, IR AR T R K 43, fE S T
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Effect of PVD drying temperature on nutrient content of daylily
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PVD T H I B2 9 e I S /0N i 38 i 4 A Ak Y
TR IE R 80 CH AE {Hfic/N (7.28) , F B L iR
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JEHAESEEM , 3X AT AR A TR IR R 80 C

R, e TR X A5 T A S5 v T i O T A
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Table 2 Effects of different drying processes on the surface color of daylily

FTHERLXABRE

TR
L b AE
*HE 58.30 £ 0.52° -2.08 +0.03¢ 31.25 +0.03" -

CK 69.69 + 1.33¢ 9.39 £2.27° 28.98 = 1.37° 16.47 + 1.24*
PVD 65 C 60.83 + 0.80" 9.56 + 2.66° 32.83 + 1.59% 1215 2.33"
PVD 70 C 59.54 +0.90" 6.85 2,42 34.84 £2.04° 9.95 + 1.92"
PVD 75 C 58.80 = 0.86° 4.62 = 1.46" 35.96 = 1.99" 8.48 + 0.13"
PVD 80 C 58.60 = 1.66" 3.46 = 0.40" 35.49 217" 7.28+ 1.08'
PVD 85 C 59.25 + 1.78" 8.48 £ 1.43" 34.75 = 1.88° 11.29 + 214"

TE < [7) 81 5B AN [ 3R 22 53 % (P<0.05)

2.3 PVD TR E X} & 13 KK 8 520

Rt R 2 e 25, EEAMHARE
AR B Y LSE R e, HEAT RN R AR AN R n
T 2O 7 S AR A S MU ] 2a TR O LT S
PCA 43 Hr&s S, Il 2a w0, F a5 1A 3
2 TTHk B 95.1% 1 4.8% , . BTk Gk 5
99.9%>85% , fig % S WLAE i i AR M5 B . Kl 2a
6 MM AR MEEMS, Uil PCA AT LIARLIX
SRR A S S A ]RGS, I AR ARENE T
AR S 7SS H XS P A A, Hob PVD 75 °C
PVD 70 CH1 PVD 80 Cizir, HATHEF PVD
85 CHzil, MU EMY S M e, H
PVD 65 °C1 il v 48 A i s 25 i P 2H , Ui B PVD
65 CHALEGY B E A,

FF 5 Loading &l 2b i, fi &l 2b 1]
L, WTW (O e BIL A A ) il 2 B508% ) Fl WSS (R
B ARG W EUR) 5 F R 1 AW RE
AHIE T W TW R JE LB Ak i S RUER ) 5 32 A
43 2 A7 B S E AR G R ND 4 FIAN[R] PVD T
TRLEE N (B AR SRR A R M) i 2 S R R LA
TCHLER AL A 2 UL B |

P, T 1k PR AT DA R A () Ak X A5 R

22 S B 2¢ B, o HAR T 1AL PVD T8
Ab B 5 B AR SR L o A B IR ] ] 2¢ AT
A ND AN [R] PVD 00 B2 F 1Y 8 AL S RE i 2
V) P 2 0 A Sy ARLARL (L o] 17 5 85 A7 7 — 7 22 5,
F1PVD 65 °C W5S Fl WIW & & & THEe T
X, £ PVD 65 Cnl LIAR I /Y 14 8 FE 5 b X L
R T
2.4 PVD FREEXMEELXS KT
SR LS P T4 i e 0 R S 8, AR
&1 ot WK G O R B IR S Y AR
AR EAS T, U0 Ty O ] 2 U6 R 5 e A
N A L3 AT AR R X
B K BAFAE B E M (P<0.05), Hrfr,
PVD65 °C A& /K R fx K (3.04% ), i PVD85 C& /K
/N (2.66%) . T ULIE F T IR A T T
HOKFEI TR, ATRER i T 3 20RE
2 L 235 4 25 A AR T R B AR, il L A AT AR
AOURE ST 2 o IR var IR 2 T O 4 B R 2 0 D)
WA A B E, REARH K B8 ) 8K A BE
J1. AN, Deng®VFl Vega ™S5 i 57 45 S 2 B 60 °C
A 2T I 25 ik Bl T 8 B2 K 3R 05 Ko 4.48% ,
WA 70,80 190 °C, 5 A S 58 45 FAHALL
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Fig.2 Electronic nose analysis of daylily

under different drying temperature
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SR T il 2k A v R R I S SR P RN DA K
LY A8 A N, TR N A R A T i

SKE

Rehydration rate/%

TR
Drying temperature/C
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Fig.3 Effects of different drying temperature

on the rehydration rate of daylily
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Fig4 Radar diagram of flavoring substances in daylily

under different drying temperature

BRAERN S KL, AT DR B 2 R &
189 728 A A Sk 0 531 1 o B AR 0 0 B R o BT R AR A
2 fifp BT B A 25 T ) ok AR v A A i A R Y
feAr . 2 3 PR FEEORTE PVD i T 5 &
i B S R & ¥R T ND 4, {HAE PVD i E T
PR Ao R e i B AR R O A S SR B S A A
PO H A 80 CH R A AR o= Em THE
4 (P<0.05),°4 0.818 mg/g, X 1] HEJ2& i T 9] i
JEE AR AR R i v 2 K A 7 AR T 2 i B
MR, AELRE A T e B 1) T s 30 o e B A AR R T i
WA= 22 2008 I8 B R (N 2= IR | A L R | it
HAMR RN R K2R KR TR ) T 5 0
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KRR RN, EREAE RN I A — e KL S TG R A A 5 i A8 s N RN B 1 R4
Wy, ORI S AR & BT, WL PVD SEOT A E LR F B TIHAE M & R,
80 CHJ A R B4 A i v e 28 LR & & G A R S AT A Y B PO T v A G G

Ui B AR B — P B R, AR A
SEBR LA AT LSS A OR EEOR IR K TC IR AR 4
Filv, AT e [ 94 5 £ KUK . R 2 AT TR RE
2 B IR G IR M A R R O & ok A1 B R
(0.058~0.259 T H mg/g) .#lIPk (0.201~0.272 T &
mg/g ) FI75 R 2 FE R (0.106~0.393 T 5 mg/g). M
&l 4 AT, PVD 80 CHF b 22 J iR A IR 24 S IR 7%
AR R, P R TTA R MR A J R A B
SEAE AR ORI, A T M AR b B S e] g

*3 PVD TH®REE

A A A S sl S R G I, 28R
HZ R M R AE AR AL AR 0 E 2, Hop
TR AT A2 R4S DETH KA 5 B, ) 20 i H A A= i
AN A TR, ] i 58 22 b 40 Al B
SFHARPIRES, IR R R R AA
%%m% L 2T e U R B K CF S5 T
EPY, T Z R AT AR D A TN & R ™ AR Y 2R T
%%ﬁﬁ%?%ﬁﬂ@ﬂ%ﬁﬁ%%%ﬁﬂ%
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Table 3 Effects of different drying temperature on free amino acid content in daylily samples

ok HEEAR FRTFRILTHREEHSS T HELILRSZ/TE(nglg)
CK 65 C 70 C 75 C 80 C 85 C
gheRk RITA&AM 0.138 £0.006°  0.084 +0.003  0.180 +0.004*  0.104 = 0.001°  0.172 £ 0.002*  0.051 + 0.002¢
B R R 0.079 £ 0.001*  0.089 + 0.004*  0.079 £ 0.002" 0.076 + 0.001*  0.087 + 0.003*  0.007 + 0.003°
A1t 0.217 £0.007°  0.173 £0.007° 0.258 +0.002*  0.180 + 0.001°  0.259 + 0.005*  0.058 + 0.004
HeR BB 0.052 £0.002" 0.055+0.001" 0.068 +0.003* 0.058 + 0.002"> 0.067 + 0.004*  0.023 + 0.008°
23§ 0.122 £ 0.003*  0.071 £ 0.000* 0.080 = 0.002* 0.060 + 0.002* 0.104 + 0.000® 0.028 + 0.032¢
H AR 0.010 + 0.000°  0.009 + 0.001°  0.004 + 0.000* 0.009 + 0.001°  0.012 + 0.000> 0.023 + 0.001*
i A BR 0.074 + 0.003*  0.039 +0.001°  0.037 +0.002°  0.048 + 0.002" 0.049 + 0.002" 0.072 + 0.006"
GEN3 0.013 £0.000"  0.028 £ 0.001*  0.017 £0.001°  0.033 +0.001°  0.040 = 0.001>  0.077 + 0.003*
A1t 0.270 £ 0.001*  0.201 £ 0.000° 0.207 + 0.005* 0.208 = 0.001* 0.272 £ 0.005* 0.223 +0.016"
E ET 0.025 +0.001>  0.016 +0.000¢ 0.007 £0.000° 0.018 +0.001¢ 0.022 + 0.002°  0.058 + 0.002*
It 56 R IR 0.018 +0.001°  0.015 +0.000°  0.008 + 0.000" 0.016 + 0.001°  0.022 + 0.000®  0.053 + 0.003"
B AR 0.022 +0.000"  0.022 +0.000"  0.009 + 0.000°  0.030 +0.001°  0.037 + 0.002" 0.077 + 0.003"
B R 0.005 + 0.000°  0.004 + 0.000°  0.003 + 0.000" 0.007 + 0.000° 0.007 + 0.000" 0.026 + 0.002*
280 R R 0.063 + 0.003> 0.031 £0.001# 0.021 £0.001° 0.032 +0.002¢ 0.045 + 0.001°  0.079 + 0.004"
N 0.021 £ 0.001°  0.017 £ 0.000°  0.006 + 0.000* 0.018 + 0.000°  0.024 + 0.001> 0.071 + 0.005"
R AR R 0.169 + 0.000"  0.061 +0.005 0.052 +0.003° 0.086 + 0.001> 0.078 + 0.002°  0.030 + 0.004"
ol 0.321 £0.001"  0.166 + 0.004°  0.106 = 0.001"  0.208 = 0.000!  0.234 + 0.004°  0.393 £ 0.017*
Tk B R R 0.029 + 0.002"> 0.014 +£0.001°  0.011 £0.000° 0.020 + 0.000¢ 0.026 + 0.001°  0.062 + 0.002*
P 0.021 £0.001°  0.017 £ 0.000°  0.007 + 0.000¢ 0.018 +0.001° 0.027 + 0.001>  0.072 + 0.001*
&t 0.050 £ 0.002"  0.031 +0.001*  0.016 +0.000°  0.038 +0.001° 0.053 +0.001>  0.134 + 0.003"
p%a 0.858 +0.012*  0.571 +0.003*  0.587 + 0.002*  0.634 + 0.002° 0.818 + 0.006" 0.808 + 0.008"
2 A 9 S BN [R] 360 22 5 10 3 (P<0.05) .
2.6 HFAE 7 Kk ¥ iR O 07 i AE A% S WA fmy (9 24 R o0 B o RIS, SR 200
it PLS—DA 1% ] 1 R%x=0.999 ,Ry=  E#AK % (& 5) " A ,R*=0.417,(0°=-0.502, H ¢
0.987,0°=0.958, it R%x Fl Ry fOFAE x Ay 5y WEEE/NTE, dE— PRI AU RS

o 1R AR RER L 24 R%—R%y<0.3 W, 2 B % A% 0

g ot — i AR SR G R Y B, R R
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Fig.5 Replacement test of PLS-DA model

2.7 PVD TREBEXNFELEMUEHHE T

2.7.1  PVD 11 IR B0 B A S 88 1 i i
s K7 S CK 4RI R PVD R EE T AL 30 A
i B9 FT-IR Y% (4 000~400 cm™), & 7a 7R
TSR] PVD T4 05 BE B it % AN [] R 5 8 B0
FEL A9 82 WA, DT A ) 1 2 o AR G A B R I . H I
Ta WA, BEAS P REBOAT LA R 4 Pt B X
I 3900~3 000 cm™ ( EZALHG O-H Fifd & HE A
K ) ; 113 000~2 300 em™ (3= B 4045 C-H Hi7 {1 i fiig
), M 2300~1 700 em™ (24045 N-H H7 1
BUEER) AV 700~500 em™ (E A FEHRE T |
I I Fng oK A5 ), 2 AN [) 1 8 i 2 1 44
Jr A E ALK B R A B M, CK 4l
PVD T 0 ik e o B AP AE R 22 57, (H B SRE M
s FEANTR] PVD S T8 (4 W T HLA T Ee
PVD 8 1) 5 46 22 FE /R 7E 3 900~3 000 em™
FEFE SR 58 I BE O-H FifpdiR s, o 70 CHr
g 32 de /N AFUAH BE SR T IR e R A K, O L
T A R bt T EOR SLE OG ERRAL, SR
PRy 1 s B Pk A3 R . 3 000~2 300 em™'C—
H B C—H i o B 52 B0 56 AR S 385 n i 22 Ak
o ATHES 2 995~2 886 cm™! Fll 2 886~2 783 cm™
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The Effect of Vacuum Pulsation Drying Temperature on the Physicochemical Properties
and Microstructure of Daylily

Yang Shuangxi', Ma Hui', Zhang Haihong, Ma Xuemei', Zhang Haibo®
(‘College of Food and Wine Science, Ningxia University, Yinchuan 750021
*Yanchi County Natural Resources Bureau Forest Quarantine Station, Yanchi 751500, Ningxia)

Abstract Because the water content of fresh daylily is high, the quality of fresh daylily decreases rapidly after harvest.
It is very important to explore the suitable processing methods for extending the shelf life of daylily. The effects of dif-
ferent vacuum pulsating preventive technology (PVD) conditions on nutritional composition, color, flavor, rehydration rate
and microstructure of daylily were investigated, so as to improve the quality of dried daylily. The effects of different dry-
ing temperatures (65, 70, 75, 80 °C and 85 °C) on the quality of daylilies were studied under the conditions of vacuum
holding time (10 min) and atmospheric holding time (5 min) using PVD equipment. Furthermore, principal component
analysis and partial least squares method were used to discriminate the drying process, flavor composition and character-
istic taste of daylily. The results showed that the content of free amino acids in naturally dried (CK) daylily was the
highest, at 0.858 mg/g. The AE value was the highest, at 16.47, further indicating that the overall quality of the sample
was poor. After PVD drying, daylily has a bright and vibrant color, good rehydration performance, and significantly in-
creased protein and flavonoid content. When PVD was 80 °C, the primary color retention rate was the highest (AE=
7.28), and the free amino acid content was the highest (0.818 mg/g). When PVD was 75 °C, the protein (7.331 ¢/.)
and Ga (1072.445 pg/kg) content in the sample was the highest. When PVD was 70 °C, the proportion of B—fold and a-
helix content in the daylily sample was the highest, at 35%. When PVD was 65 °C, the flavonoid content (1.653 mg/g)
and rehydration rate are the highest (3.04%), and inorganic sulfides, nitrogen oxides, and terpenoids can be well re-
tained. In addition, partial least squares discriminant analysis revealed that aspartic acid, histidine, serine, glutamic
acid, and alanine are characteristic taste substances of daylily. Conclusion: Different PVD drying temperatures lead to
differences in the physicochemical properties and nutritional components of daylily. The research results can provide suit-
able process parameters to meet different quality attribute requirements and consumer acceptance.
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