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Table 1 Preparation equipment, parameters and pictures of different drying methods of cauliflower powder

A K AT

HAE A S

BATFHR+A
B #

BT R+ AR TFBRA(KRE T RE

(e R A B R 3]

EMEARGEST, AR BLHZLE
MELEDFEE TEEATHT, 44 58AE
A5 mm, BRWETF 72 h

BFEABAIARZAEGELEDHEAANRE
B P AR E A 5 mm, TR E 60
C,FHEE6h

H A BRI R ARG QMR

Ax A kT FRMAEAM (ZDG-025 L 44 FEH 5 mm, A % 2 E-30 C, %%

B+ R A AR ETMN)

B 4 b, J 13 Pa, & BHE 60 °C, &8 47
#1424 h
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Table 2 Contents of protein, total sugar and vitamin C in different drying methods of cauliflower powder

FrrF X % @ Fi/mg prot-mL™ B Ak /mg- g #e & % C/mg- L
B AR B 4.63 £ 0.03° 100.81 + 3.00" 23.94 £2.90°
R R 5.83 £ 0.52¢ 176.98 + 14.0° 27.97 + 490
Hm Ak TR 6.58 + 0.48" 82.93 + 2.40° 24.81 + 4.20°
s 4.76 + 0.50° 83.71 + 3.92° 24.89 + 2.80°

T F— 48R ARG PR ROR 22 53 B 3% (P<0.05) , T KA

22 FTRAXMELEZHEFNZME
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Table 3 Chromaticity values of different drying methods of cauliflower powder

FHRF X L a b AE BI

B AR 56.01 +2.24° 8.97 +1.99 26.86 £ 1.17° 62.761 +2.783" 75.314 +2.518°

R T R 48.04 + 4.45" 3.66 £ 0.14" 27.64 £ 0.52° 55.544 + 4.114" 86.997 £ 9.133"
Fm AR TR 67.56 +2.35° -1.95 + 0.04¢ 30.64 +0.82" 74.208 +2.479¢ 55.859 + 0.581°¢

E S 85.72 + 4.36" -4.67 £0.16" 22.48 +0.50° 88.741 + 4.346" 25.404 £ 0.910°
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Table 4 Amino acid content and composition of cauliflower powder with different drying methods (mg/g)

AR BRI AR R R bR TR e TR
R A BR Asp 12.55 £ 0.18° 5.08 £ 0.08" 8.52+0.07 328 +0.11°
7B Thr* 2.71 £ 0.05° - 2.62+0.01° 0.69 = 0.05
2 B Ser 2.9 +0.03 - 292 £0.01° 0.81 +0.02
A28 Glu 9.8 £0.22° 9.42 £ 0.36" 8.45 £ 0.05° 3.34 £ 0.04*
H & B, Gly 3.79 +0.19* 3.88 £0.22" 3.64 £ 0.04° 1.16 £ 0.01°

A 2B Ala 4.76 £ 0.05° 4.75 £ 0.06" 4.27 £ 0.00° 1.1 £0.01°
21 2 R Val* 0.28 £ 0.01* 0.56 + 0.02" 0.25 £ 0.01° 0.24 £ 0.01°
F AR Cys 9.68 +0.33" 10.02 +0.07" 8.76 £ 0.21° 2.88 +0.03"
& SR Met* 0.74 £ 0.04* 0.97 £ 0.01* 0.35 +0.03" 0.83 £0.01"

It 55 &R Tle* 3.49 +0.03° 415+0.11° 3.77 £ 0.05° 1.9 +0.05°
5 AR Leu* 6.27 +0.29° 6.95 +0.32" 6.9 +0.09° 2.65 +£0.03"
B ZUBR Tyr 223 £0.01° 1.9 £0.03 2.37 £0.02° 1.15 = 0.09°
KA AR Phe* 4.89 +0.11* 4.46 +0.03" 4.94 +0.07* 1.46 + 0.04*
BEBR Lys* 526 £0.17° 6.27 £0.31" 6.3 +0.07° 1.28 £0.01"
21 5 B8 His 1.34 £ 0.03 2.35+0.03" 2.55 +0.06" 1.33 = 0.00°
Hr R B Arg 5.29 £0.14 4.54 £0.07" 5.1+0.03" 1.98 +0.01"
Jiti B2 Pro 1.56 £ 0.11° 2.52+0.01" 1.83 £0.01° 1.01 £0.01"
o R AR B 23.63 £0.11° 23.36 + 0.08" 25.19 £ 0.21° 9.06 £ 0.07°
®F 77.55+£0.17° 67.82 £0.13" 73.59 £ 0.12° 27.69 + 0.94°
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Table 5 Composition of flavor amino acids in different drying methods of cauliflower powder (mg/g)

TFagH X & ok AR R ek R R AR R EoR A LR H83F 4 (%

B R TIR 22.36 13.01 7.12 42.49 0.55

R T 14.5 11.15 6.36 32.01 0.47
Fow A kTR 16.97 12.66 7.31 36.94 0.50

R TR 6.62 4.68 2.61 13.91 0.50

2.4 EAREFEMN

FAEETR RN | B A L ) R R e T
YR E A B E SR, AR B T A
PR LA 2 HEIR U], D0 HCA8 50 ot BB 28 AR

TS0 o X AN ] 4 7 ST AR SO Y E R R 41
WHEAT R AT JF 5 WHO/FAO g A5 X 1
HEAT R LE S5 R LR 6, 3 0 A IR M {ELJZE THT ) I
AL T

x6 ARTRALEEXVLESERSERAK

Table 6 Content and composition of essential amino acids in different drying methods of cauliflower powder

P o H Rk & B RRBT 5 /% WHO/FAO

B AT AR B FR AR TR EE Sis AR AR X Tk
555 &R 4.50 6.12 5.12 6.86 4.0
7 AR 8.09 10.25 9.47 9.57 7.0
AR BR 6.78 9.25 8.56 4.62 55
B R+ e R BR 13.44 16.20 12.38 13.40 35
B& IR+ 7R ) RUIR 9.18 9.38 9.93 9.43 6.0
H R BR 3.49 0.00 3.56 2.53 4.0
2SR 0.36 0.83 0.34 0.87 5.0
ZHRBR * 1.73 3.47 3.47 4.80 1.5
&t 47.57 55.49 52.83 52.08 36.5
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it e E R, Bl WHO/FAO AR ifE i
BRI 7.0, BB & R, 168 10.25%
4 PR T T R AR SR, BRARE R S I8 AR
PN, He s & a D  T EER  H
ThrfEi ik, H 28R T8 b b 7 & 5L R
PRI Ry 5429 | b A I AR T B TR 1Y L 1
BRMEE R, NIRRT A 4 Fh
T 5 A5 ) L 75 B8 R 4 2 TR 1) % 4y

SR 1.73% (AR T ) ,3.47% (AR T 1) ,3.47%
(FLZE TR T 1) ,4.80% (W55 T4 ), JHhmiss T
T I B SRR 2 R i bR R S Y 3.2
£, FUIEAEIN ] T2 LBRE R A BE R &
R TR 2 R B A
25 AAFRARTHEEEZEHRBRNESIES
TR A AN E WM, P38 b A7
FE 49 22 5 DR O R B AR S R R0k R B P
SBE YEF CAE B 17 R & A LR UEA T A
KR, P AR A8 AR B M TR 2R A 04 1
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Table 7 Standard deviation, average, coefficient of variation, weight value and standardized data of each index

of different drying methods of cauliflower powder

B AR R E Jo A e LR

s WEE FHE LRAK RE BATHR AR ii;& Y
ek 0.802 5.450 0.147 0.020 -1.022 0.474 1.409 -0.860
X 38.697 111.108 0.348 0.047 -0.266 1.702 -0.728 -0.708
%A% C 1.528 25.403 0.060 0.008 -0.957 1.680 -0.388 -0.335
AE 12.549 70.314 0.178 0.024 0.602 1.177 -0.310 -1.468
R A R Asp 3.540 7.358 0.481 0.065 1.467 -0.643 0.328 -1.152
I 5 B8 Thr* 1.184 1.508 0.785 0.106 1.016 -1.273 0.940 -0.682
“ 8% Ser 1.285 1.658 0.775 0.104 0.967 -1.290 0.983 -0.660
2728 Glu 2.597 7.755 0.335 0.045 0.791 0.641 0.268 -1.700
H &8 Gly 1.133 3.118 0.364 0.049 0.593 0.673 0.461 -1.727
A& ER Ala 1.268 3.870 0.328 0.044 0.702 0.694 0.315 -1.711
M1 & B8 Val* 0.132 0.333 0.398 0.054 -0.397 1.721 -0.624 -0.700
F AR Cys 2.898 7.835 0.370 0.050 0.637 0.754 0.319 -1.710
E R BR Met* 0.230 0.723 0.319 0.043 0.076 1.075 -1.619 0.467
7+ 72 &R le* 0.857 3.328 0.257 0.035 0.190 0.960 0.516 -1.666
7 &R Leu* 1.789 5.710 0.313 0.042 0.313 0.693 0.704 -1.710
B 2B Tyr 0.472 1913 0.247 0.033 0.672 -0.026 0.969 -1.615
R A A B Phe* 1.443 3.938 0.366 0.049 0.660 0.362 0.695 -1.718
RN Lys* 2.062 4.778 0.432 0.058 0.234 0.724 0.738 -1.696
2 7.8 His 0.562 1.893 0.297 0.040 -0.983 0.814 1.170 -1.001
M BB Arg 1.327 4.228 0.314 0.042 0.801 0.236 0.658 -1.694
Tl 2 B8 Pro 0.543 1.730 0.314 0.042 -0.313 1.454 0.184 -1.325
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FCB G B B ARSI T 0750, 1E G Tl feAe
o
26 ARTFRAXTEEXMAESRESH
Rt — 2 A AR D7 T 58 TR AR AR
R, KN TR T A B Y B AR SRR A Y £
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Table 8 Comprehensive score of different drying

methods of cauliflower powder

B & HR AEAK RF

GROREEe: ) . . .
FR o OFR FR Fr

Ea i -0.020 0.009 0.028 -0.017
A 0012 0080  -0.034  -0.033
HAFC -0.008 0014  -0.003  -0.003
AE 0014  -0.028 0007  0.035
RARBMAsp 0095 0042 0021  -0.075
& B Thr 0.107 -0.135 0.099 -0.072
# Sk Ser 0.101  -0.135 0103  -0.069
2 Glu 0.036 0029 0012  -0.077
58 Cly 0029 0033 0023  -0.085
A& B Ala 0.031 0.031 0.014 -0.075
WA Val 0021 0092  -0.033  -0.037
FRAE Cys 0032 0038 0016  -0.085
B A Met 0.003  0.046  -0.069  0.020
FE&smlle 0007 0033 0018  -0.058
5T & Leu 0.013 0.029 0.030 -0.072
8 A Tyr 002 -0.001 0032  -0.054
AAKMRPhe 0033 0018 0034  -0.085
B Lys 0014 0042 0043  -0.099
28 Z B His -0.039 0.033 0.047 -0.040
H A Arg 0034 0010 0028  -0072
i 8% Pro 0013 0061 0008  -0.056
e 0427 0257 0422 -1.107
A 1 3 2 4

R B 2 =R O S A O ' R IR
HEEG M PN B B A5 R — 2L

3 it

il A R H AR e B A SR R R
e FLRE AR, =F w Hon T A s vk L AR 5e
WX AR T BT LA TR T W5
A5 4 Fp 95 7 205 B R W 45 A A R A SR
Hy, JEFIH AR 5 R BB R o HOE 3R o 5
BN IATLR A VRN, IR AT AR 5 B
For b, SRR F AR TR B
1353 (0.427 ) B ey, SR T H: 52 B 55 R <055 5 T Y 5%
WA, PR HER SR 2 MY B R TR (0.422) 5
He#4 505 1 0 BAR T IRAS B o AR, SR ke 4
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Fig.1 Heat map and cluster analysis of different

drying methods for cauliflower powder
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Effects of Drying Methods on the Nutrition, Color and Amino Acid Content of Daylily Powder

Yang Shuangxi', Ma Yao', Zhang Haihong",

Hao Huihui',

Yang Jinghui', Ma Xuemei', Zhang Haibo

(“‘School of Food and Wine, Ningxia University, Yinchuan 750021
*Ningxia Zaokang Biotechnology Co., Lid., Zhongning 755100, Ningxia)

Abstract Daylily powder was prepared from the by-products in the processing of daylily, flowered, broken, and dam-

aged daylily powder, which was prepared and refined by four drying methods

(natural drying, hot air drying, vacuum

freeze drying, spray drying) to obtain daylily powder processed by different drying methods. Determination its nutrition,

color and taste substances and other indicators. And carried out the weighted distribution of the coefficient of variation

method to the corresponding indicators and made a comprehensive score to determine a more superior drying method. Fi-
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nally, the four drying methods were clustered and analyzed. The results showed that the nutrient index and color of
daylily powder treated with four different drying methods had significant changes. Hot—air drying had more complete re-
tention of total protein, total sugar and vitamin C. The color of spray drying was good for future use as food additives
were more beneficial, and the contents of naturally dried amino acids and flavored amino acids were higher. The com-
prehensive evaluation result of the drying method was natural drying>vacuum freeze drying>hot air drying>spray drying.
Natural drying is greatly affected by environmental weather and other aspects. Vacuum freeze—drying equipment is costly,
time—consuming and energy—consuming. Considering many aspects such as energy consumption and quality, hot air drying
is a more suitable processing method for day lily powder.

Keywords cauliflower powder; drying method; nutritional components; comprehensive evaluation



