MK EEBHE Modern Food Science and Technology 2023, Vol.39, No.3

AEFIFEA RN E LR R Z R T
S-F R EREE = SRR

TR, TR0, LR, BEE°, HUE"
(1.4 T K FRLAFE TSR, AN 510640) (2. ‘£HWHRRIFHALR, | HRAEZ 523808)
(3. PR (P E) AFRAE], J &R M 510640)

WE: MR AE TR FAZRBYN 5-2F IS TR EZGET BRI L. ZMARATHETR. AZ TR &«
SNETFIR. ARTIR. BATIRUBAL A TR 7 A2 SRBEIAITLIE, AT AR LA T 5-HMF &8 %40, 5% T
BReg R R L BAFRATPG AR 5-HMF 228 S i, A2 TIRT 5-HMF 22 [TIREE . VAR E 6938 e i e, 5-HMF
BF. Ky EMAZT LA mmER (P<0.05), b, ARBFNTIET 5-HMF 2 BRERE A &M, A& TIREH &
5-HMF 4% 779.29 mg/kg, /m Tt 1] 2 50 h, #£8¢ &k. £ &KL 7 £ T A= TR 5-HMF ZURa-4F RIKH 774.32 mglkg.
497%, A IATIE] 17 h, #BT&4E, HeZ2BE, L, RHEE. Bk, AMRER EWR 5-HMF 42 RAKE) B 42640 LAY 18]
FRE, BRAFEAT TR X, 20 F R —F L BRI IE M,

KR SR TARE; TIRIZ, A7 AR ZRRY

M EHS : 1673-9078(2023)03-230-238 DOI: 10.13982/j.mfst.1673-9078.2023.3.0402

Effects of Different Drying Methods on the Content of

5-Hydroxymethylfurfural in Ganoderma lucidum Extract Mixtures

WANG Zhiyun', WANG Yun?, LI Yaxian®, LU Zhi®, YANG Jiguo®’
(1.College of Food Science and Engineering, South China University of Technology, Guangzhou 510640, China)
(2.South China Institute of Collaborative Innovation, Dongguan 523808, China)
(3.Infinitus (China) Co. Ltd., Guangzhou 510640, China)

Abstract: Changes in the amount of 5-hydroxymethylfurfural (5-HMF), a harmful substance, in dried Ganoderma lucidum extract
mixtures were investigated in order to find the most suitable drying method. The G. lucidum extract mixtures were processed using the following
drying methods: spray, vacuum, infrared, heat pump, hot air, and vacuum freeze-drying. The 5-HMF content under different process parameters
was measured. In the case of the spray drying method, the 5-HMF content increased initially and then decreased when the feed rate and air flow
were gradually increased. In the vacuum drying method, the increase of drying temperature or material thickness led to an increase in 5-HMF
content, and the 5-HMF and moisture content decreased as the vacuum degree increased (P<0.05). The 5-HMF content increased with the
increase of temperature in the infrared, heat pump and hot air drying methods. The 5-HMF content of the samples after vacuum freeze-drying
was 779.29 mg/kg, and the processing time, 50 h, was the longest of all the drying methods. The 5-HMF and moisture content of the sample
obtained by vacuum drying under each optimal scheme were 774.32 mg/kg and 4.97%, respectively, and the processing time, 17 h, was the
shortest of all the methods. However, the sample obtained from vacuum drying was dark brown, brittle, and hard, and was not easily redissolved.
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Considering the content of 5-HMF and drying time, as well as other factors, the vacuum drying method should be preferred, but further

measures should be taken to improve the appearance and re-solubility of the product.
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26 HERAKRTE

M 1 AR, ESA G TR ERE S

5-HMF & & FIFEAL 7.70%, &85 60 CHIET1
T O4ME. AR, AFEEZS

=7

WFR IR FE R (P>0.05), {HT RN 2N
2.5 15, K& BN IZRGETIRFAT T 54.19%. {E
FR T A S A, AT R A E S 1
5-HMF #1URF TR TR, SARRBSRE— A
RN 5-HMF 2Bt 7K 73 FHAET T X ERE 1 5-HMF
HHRIIG, Boh, TRt R BT 52T
B, AR T RIS S S R RR R B,
WA 5-HMF SRR, ARie b5
FERONEESOIRY), M T EREEARA BTN,
T G 5 S0, TR SE R RS L 10,

.
E 10 BE=RFTIRER R
Fig.10 Sample after vacuum freezing drying

FTIRIE 5-HIF 28, FIRNEAKS S8

17]

Table 1 5-HMF value, drying time and moisture content after infrared, hot air, heat pump and vacuum freeze drying

HE sk 22 FrEata/h 5-HMF 4-&/(mg/kg) K%

40 50.00 754.63422.44° 13.93+.71°

50 28.00 741.0343.24¢ 12.51H.77°

o 60 24.50 749.60+19.81* 9.18#151°
LTYN R TR EC

70 19.00 879.52421.89° 6.2440.96°

80 16.00 1508.90+10.96° 2.92:4 371

80 (#3%) 2750 1 905.39480.93° 2.55:40.60°

40 120.00 631.60410.81° 10.1540.62a

50 41.50 742.47-+18.68° 8.34:40.68a

\ V@ 60 28.00 722.7149.91% 9.8340.4%
HRF BB E/C

70 19.00 778.9244 56° 6.06+1.38h

80 24.50 953.8828.93° 4.4140.78¢c

80 (# %) 27.00 1 354.5944.12° 6.84-4.33b

40 28.00 757.3343.38° 7.5840.38"

\ 50 27.00 694.4641.08" 7.774051°
HRTFIREIC

60 19.00 801.19414.92° 8.2340.73%

65 (#%) 22.00 786.18410.61° 8.3640.89%

A kTR / 50.00 799.29+47.86 4.4640.13

E: FAAERRRINEFRERTE IS XINLA RE L7 (P<0.05).

#5e

RAWEZE T AT, AT, AET
B BT BAERE TR T LZNE T RRZ
TRHIAT TR, $RIT T AFNREE. HRE. W)

FUERE . @RS SHENR R, K& EM 5-HMF
236

TR, Wi TR T 2 KIRE 165 C,

BEEHEFE 5.2 mU/min, JES& 0.59 m¥min; B4 T4
Rk TT N TR 70 'C, HEZE-0.06 MPa, ¥k
JEFE Lom; 209G R R TR T8 B
BN TOC. 70 °C. 60 C. MWiZTabrid, #EXIR
JEXT 5-HMF & 8% A B (P>0.05), 7EERLE
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B ESEZBWIEIN 5S-HMF &8 S BUSEH NS R
ARER s TEAE T R IR TR TR RS 5-HMF
FEM 6 MR T2 E S, N2 023.22 mgkg, 7K
SRR, N 10.04%, KRN 44.06%, FEEAE
MR, ST . B2 ReEY, 5-HMF & &
A5l R RS P PG i m 3 n, 60 °C 2 DA L3
BRI K BN B (P>0.05), 5-HMF
TR, KRR ERIE MR (P<0.05);

FEARIETT BN BT TSN 5-HMF S &R
774.32 mglkg, KO EELE 6 FIFETZHEA, N
4.97%, HNTESE] 17 h, FERF S, PRSI B
o, G, AHEE. OhMk. BB T AL
HRAES T 5-HMF & E35BE IR T m, 7%
e T AN FT AR 5-HMF &850 i)l 879.52.
778.92.801.19 mg/kg, /K53 &5 AN 6.24%- 6.06%-
8.23%, M LA 19 he BELASA TR 5 i)
FEfh 5-HMF & 87 6 TR T HRE, A
779.29 mg/kg, AN LHSTEILE 6 Fpd T2 et i<,
N50h, FEEEEE, ZRE. Bk, NUEEEFED
i 5-HMF &R R 25 TR SER R, Rk
SHIEHATIRT A, Wi TR AT A G TR
RGN R ST R AT, HIE 75 R — D4 it
i1l 5-HMF & 8 L 458 n T a].
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