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Abstract: Qiamagu (Brassica rapa L) is a plant that can be used both as an edible and medicinal plant. Qiamagu powder is
a common form of processed product, which can be used as an ingredient in direct edible products or other products. In
order to understand the influence of different drying methods on the quality of Qiamagu powder, this paper took Qiamagu
produced in Pamir Plateau of Xinjiang as raw material, and used five drying methods: Natural drying (ND), cold air drying
(CD), hot air drying (HD), vacuum drying (VD) and freeze-drying (FD) to dry Qiamagu slices, and then mashed them to
Qiamagu powder. The main nutritional components, physical properties and processing characteristics of Qiamagu powder
were analyzed and tested. The aroma components of the powder were analyzed by electronic nose and GC-MS. The results

showed that the FD powder maintained completely all nutrient components of Qiamagu, especially V. and protein content,
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followed by CD powder. The color of FD powder was milky white with brightness L" being 90.31. The browning of FD

powder was the least, followed by CD powder. The solubility of FD powder was the lowest (0.055 g/g), and its stability was

good (0.068%). The types and relative contents of aroma components in FD powder were the most, followed by CD

powder. Therefore, FD had better retention of the Qiamagu flavor. In summary, FD could be used as the preferred drying

method for producing high-quality Qiamagu powder. Considering the cost of industrial production, CD could be used as a

better alternative drying method.

Key words: Qiamagu (Brassica rapa L) powder; drying methods; components; processing characteristics; aroma
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Table 2 Basic nutrients of Qiamagu (Brassica rapa L.) powder
Ayt KAy RS TER & B EEFTE & SDF# it IDF & i UM AR & 5 RO E ik
(g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (mg/100 g) (g/100 g)
BBV 4.53+0.42¢ 45.4+0.76° 6.28+0.52¢ 1.34+0.04° 1.1£0.06° 5.86+0.08* 0.25+0.07° 3.45+0.01°
¥ T 3.64+0.22° 49.4+0.14* 6.98+0.50° 1.45+0.02° 1.1£0.04° 7.22+0.06° 0.32+0.05* 3.67+0.02°
T Hi 3.93+0.15° 47.7+0.53" 6.78+0.49° 1.33£0.01° 1.1£0.03° 7.61£0.01° 0.23+0.04° 3.1240.05°
B TR 4.1340.38" 48.1+0.35 6.82+0.51° 1.3240.04° 1.1£0.05° 7.56+0.07° 0.26+0.06° 3.15+0.05°
BRI 2.93+0.17° 48.3+0.23° 7.3840.49° 1.47+0.03° 1.1£0.03° 6.62+0.05° 0.39:0.04° 3.7740.04°

TE: adon 5 H ARG AL, P<0.05; bR 518 WU TH LLAR, P<0.05; R SHUATH LLER, P<0.05; dF/R 5 A THELAR, P<0.05, #3~34[H],

3 ARSI R G 2EE
Table 3 Color deviation of Qiamagu (Brassica rapa L.) made by different drying methods

THr X L a b’ AE
BRIl 77.81+0.47 2.80+0.06 12.1120.57 12.3140.14
BT 85.28+0.08" 2.71+0.21 10.65+0.65™ 4.808+0.08
PR T 84.69+0.61° 2.59+0.21 13.57+0.15® 7.142+40.42
HAS TR 85.28+0.88" 3.52+0.31% 8.90+0.66™ 4.689+0.89
BT 4R 90.53+1.00%¢ 1.05+0.22%< 8.52+0.29%° 1.158+0.58

FfE 216.806 86.213 87.574

PH <0.001 <0.001 <0.001
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Table 4 Functional characteristics of Qiamagu (Brassica rapa L.) powder

TiH EpN =t} BT PR HAs T4 BURT R
YIBRRE
HEFRH R (g/mL) 0.4433+0.0727 0.3930:£0.1209 0.4142+0.1009 0.4425+0.1344 0.5694+0.0883
SKHE(%) 7.64+0.73 7.85+0.44 8.11+0.16 7.5540.34° 8.84+0.21%
e (s) 7471.00£74.68 7446.20+£59.29 7565.60£73.90° 7371.20+63.58* 7454.20£65.69
TR T Ui (s) 241.40+11.95 203.00+17.90° 224.20+16.77° 250.60+13.28" 192.80+17.60%¢
MR (%) 0.71£0.11 0.72+0.07 0.71£0.10 0.69+0.07 0.72+0.13
Wt (cm) 2.34+0.36 2.45+0.37 2.63£0.30 2.90+0.63 2.76+0.30
T AR
FR P (g/mL) 0.28+0.06 0.210.06 0.26+0.05 0.21+0.08" 0.17+0.10%
FF P (g/mL) 0.0310.007 0.034+0.009 0.029+0.007 0.037+0.009 0.035+0.006
R (g/g) 0.0810.008 0.076+0.005 0.127+0.008" 0.096+0.010%* 0.055+0.008"
(%) 0.56+0.07 0.54+0.06 0.59+0.07 0.41+0.08" 0.5140.08¢
AMARREME(%) 0.47+0.08 0.45+0.10 0.47+0.10 0.43+0.06 0.44+0.13
R K2R (%) 0.072+0.009 0.069+0.016 0.073+0.008 0.075+0.013 0.068+0.009
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Fig.1 Odor components of Qiamagu (Brassica rapa L.) powder
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Table 5 Effects of different drying methods on the relative contents of aromatic components in Qiamagu (Brassica rapa L.) powder

X 1 (%)

=S A A > SEVIES
i feiwn AT e AT AT ETR R TR
1 1,5-00 i C4H,,0 92 — 1.63 0.21 0.33
2 22,4-=HIH-1,3- 8 T CeH,0, 90 0.81 1.1 — - 0.27
3 2-Z O CgH,;0 93 - 1.6 — 4.23 0.1
4 2- TRl C,H,0 94 — — — 0.3 -
5 2-Z, 315 C,H,0 95 — — — 0.18 -
6 1-(2-F 4B |- L 2 40 ) SR TR e C,H,(O;, 96 0.2 - — 0.25 0.88
7 KL C.H,,0 97 0.04 272 2.18 2.98 8.44
/N 0.85 7.05 2.18 8.15 10.02
8 T CyH,;0 95 0.06 6.36 425 5.03 3.04
9 R -2- T IR CoH, 0 86 0.18 0.31 0.51 3.43 -
10 PR C,H,,0 90 0.72 1.77 0.47 - 3.44
11 R 2T Ml C,H,0 96 0.36 0.71 — 221 2.05
12 R C,H,O 87 0.37 - 0.41 — —
13 I CgH,O 88 0.65 0.51 0.34 — —
14 KB CgH O 96 0.64 1.38 0.36 1.28 221
15 T C,,H,,0 94 - 0.23 0.13 0.03 1.12
16 ZEE C,oH500 86 0.02 1.12 2.11 2.26 3.12
WS INT 3 12.39 8.47 14.24 13.98
17 AT F IR H R C¢H NS 87 - 0.49 - 10.63 6.87
18 2 L HE AR TR R CyHyNS 89 — - — 14.55 0.91
19 SeE IR T R CsHgNS 95 0.27 0.14 0.51 0.33 0.19
20 KPR IO TR CysH,,0, 95 — 0.27 0.19 — -
21 R S = e SR 91 3.28 1.11 0.08 2.93 0.44
22 TS R A R C(HyNS 97 1.1 1.15 0.21 0.92 0.02
23 SRR TR C,HyNS 95 0.96 225 — 0.45 —
24 HH LM 1% — i C;Hg,P 96 0.32 233 13 - 0.13
25 RIWAN R 3 T T 93 0.27 0.24 1.37 0.91 0.18
26 3- T B SRR TR C,H,NS 94 — 15.53 0.67 0.06 2.83
27 23 I AR R TR C,HyNS 92 — 1.94 — 8.66 10.02
28 2R H R E R TR C,H,NO 86 — — — 0.69 -
BRI/ 6.2 25.45 433 40.13 21.59
29 S-FER NG CeH; NS 95 537 20.91 22.69 21.82 48.86
30 ESAME) CoHgN 89 0.6 9.65 15.44 0.13 14.22
31 5-C CeH N 93 2.71 222 0.52 0.64 0.25
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&S
s ey FR AHALLEE AITE )
H SR MG BRI RIRTH BT BT H:
32 6-(FHIL) I C,H ;NS 89 - 4.46 3.44 10.29 -
2N 8.68 37.24 42.11 32.88 69.56
33 E 3 B L A C,H,,S 86 0.52 0.41 0.78 0.01 0.03
34 TR T CgH (O, 95 0.06 0.42 10.67 5.51 0.18
35 5-(F56) Semi s C,H,5N, 86 - 0.34 0.29 6.48 0.32
36 2,6,10-=F 3+ ikt C gHsg 87 — — — 1.07 0.69
37 e Y AR CsH3,0 86 0.29 0.11 0.18 0.35 0.41
38 T RET T CgH,50,4 88 4.13 - 2.68 0.67 8.66
39 IEPY ST 85 0.5 0.27 — 0.06 0.31
B/ Vit 5.5 1.55 14.6 14.15 10.6
40 6~ L ERE-TN 86 0.32 0.28 — 0.38
41 T TEHET R C,6Hy0;4 89 0.71 0.29 0.11 - -
42 B C4H,,0, 91 0.37 — 0.21 — 0.56
43 TR 752 C,6H3,0, 87 0.09 0.28 11.42 - 3.21
44 WERRAR; T/ \cbem CsH;60, 97 3.41 - 1.23 1.14 -
/it 49 0.85 12.97 1.14 4.15
45 (E)-1,5-Pi 4 C,H,, 94 - 0.25 — - 0.65
46 9-F & Jk-3-T 4k C,oH,;s0 86 - 0.66 — - 0.76
47 1-(CB ) - e C,H,(S 89 0.02 — — 0.01 0.33
48 4-FPRE-pu e CysHs, 86 0.52 0.79 0.53 0.3 0.15
49 2,6,10-=HIJEA- =k Cy6Hs, 86 0.02 0.11 0.3 0.93 0.65
50 2,6,10,14-P4 B Jk- 1758 CyoHy, 93 0.01 0.93 0.65 0.52 0.31
51 1-FRE-1-F -3 R O CH,,0 92 - 0.39 — 0.91 0.11
52 -5 HURR-5- (AR ) -1 C,H,5NS, 94 0.52 - 0.36 0.65 3.35
53 11-(1-Z P 3 - 4 CyeHs,y 89 - 0.21 — - 0.52
54 2-9RF Tk C,,H,sBr 85 0.32 0.83 0.03 0.15 0.02
55 2,6,10- =L+ he CsHs, 86 0.2 1.95 - 0.19 0.18
feka /it 1.6 6.12 1.87 3.66 7.03
56 (3E,5E)-3¢-3,5-05-2- Ml C¢H,,0 96 - 0.49 — 0.4 0.35
57 2-5R-1-(4-1 T 56) R IE i CyH,(BrNO 85 2.13 1.15 0.57 0.32 0.24
58 4-F2 B a- T C,oH,40, 86 0.32 - — - -
59 N-(4-JR1E T 3) -2-WRIE R C4H,(BrNO 92 - - - 0.62 -
60 e e CH,,0 89 — — — — 0.15
M/t 2.45 1.64 0.57 1.34 0.74
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