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Abstract: Effects of six drying methods were evaluated, including
vacuum freeze, hot air drying, microwave pretreatment and
ultrasonic pretreatment drying on six indexes of drying dynamics
characteristics, color, polyphenol content, total flavonoid content,
polysaccharides content and antioxidant activity of Boletus edulis.
The results showed that the smallest color changes were detected in
materials treated under vacuum freeze drying, while the most signifi-

cant color change was observed under microwave pretreatment
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drying. Boletus edulis treated under vacuum freeze drying showed
significantly higher amount in total flavonoids, polyphenol, polysac-
charides contents and stronger antioxidant activity than the other
samples. Taking the cost into account, 60 ‘C hot air drying method is
the best choices because they had good performance in maintaining
color and active components in Boletus edulis.

Keywords: Boletus edulis; drying characteristics; polyphenol; total

flavonoids; antioxidant activity

TR 0 T b AR R B AR BT TR A
B AT LARRAR BT i R R 0 B AR OK 20 T R R
B it A ) ) A K B SR i B SR L BRI AR
FIATH LB T4 0A B AT AR T B R T B
IRRY N a N ¢ G a AN o < AT o R NG R T o ]
2O A i A 3 R AR ]

FIFRRETERHTEETZHENH A .4
R R R A E A .
A JF R P S A R 2D 2 W R A
FER B+ ik 2 0% P R g BT B AR S e T LT B
SE BRI S 2 R A A

BT B e T KR AR A AR T L R
M B T AR BB R R L AR SR, — S g e,
B P 7 B A5 A R R I bR SR R G MR R B AR K
WA A . RTT B AT AR T B TR R SR B AT T
BT A G 77 30 RIS AR AR, I HL 3 BE IR 9 A8 2K
KUY AR TR L2 ¥ O T BAXUT 4 (60~80 C)
AR 60 C T 1 B 460 C BT 4 6 by 2%

45



AR

2018 £ % 11 9

2 B IEAT T M R TR O 2O A T B P TR R I
A o B R AR A R e DASDI AR A5 2R I B A AR TR
2 AR R R N TR AL B AR .
1 #RLS 5%
1.1 #E5iK

A BF B 0 F T KRB 1 X

BT AR ARy L1, -2 0K JE-2- = i 2L 2R Bk (DPPHD . =
95 %6 , I i G I 2E W R A RS R

PN I R T 0 R ) A I A

Vil R A R AR AL B0 A R G5 A T A, BT AR AR K
BHEARATH .
1.2 (u#EHiEE

B 75 U I YEL - SB-5200 DTDI #, 57 Ik 57 = A4 Wy B4 1
A B2 5

T . PTOF20CL-DG(BO) B, |7 44 22 A {3 Iy v, 28
il 1 A PR 2 7 5

7o 7 T RE R BE ML FW80 Y, Tl 7% T 4R A A% A PR

/L\\

Il

4B SRR T R4 - ZED-5040 B, |5 K4 BT X
I EA A

JiE e 78 &AL . XD-52AA T, I i BE 7 S 55 X 28 A K
NG

YA bR AL PT-3502C AU, b 5% 3% K 57 #F B0 R A KR
AR

Y T B AL RLPHR 1-2 LD #1, ## [ Martin Christ
NG

8271 : SC-80C T, b 5t FEOGANZS A IR A A .
1.3 R HE
131 ARJFPEBALFE  BOH & 10 3 L T 5% 4= A A
SR AU e T ¥ TR R A R A T R T Y K B T
5 A T A 0BG 2 K R R (87.840.55) %, 4R BIRREL 6 1)
0 By 200 g. 435SR FEAS [A) T O 3 T M 22 0 o
Bk Z 2R 0.005 g Jy Ik,
1.3.2 ON[A T 0r Ak

) AT M < T 40 30 47 24 JHE 1 43 ) B T 3 B SR 60,
70,80 C KT 1RAH N T4 . B 30 min W — I i,

(2) B +60 °CHRT M - T A 2 47 1) 2 T B F 0 M
IR A 700 WL M inEA 5 min, SR JF BT 60 CERT
SR A B T4, 4 30 min U 5E — K E &

(3) P+ 60 °C KT M BT A 24 14 4 I B A2
300 W Iy 2 R AR A P 20 min. 18 75 4b P45 51 )5 W5 T K 4
BT 60 CHXTHA B T4 . & 30 min Yl — K&,

) BT 8 O 4 I A BB A — 20 °C Uk A Bl
o WS B JE 5L BV RS A 25 R TR WL 31 JF B2 3 f 4
JHE T —60 ‘CHEA R R T4 10 ho Sy % S & Uk fil 52 i 7
st i BT LSV VR T R R BEAT TR R

T4 J5 2R I T R 14 5 2 60 Duﬁ,%ﬁﬂu

46

1.3.3 /K43 H (MR il 8 3 2 (DR) 19 11 55

MR =M. —M (D
- M,—M,’
_MxiMH»Ax
DR= AtXDW ’ 2
s

MR——K 4t g/g;s

DR— T J#* ,g/(g » min);

M, —— B ZI IR I &K i, g/g - T

M, — Al &K, g/g « T4

M,— W &K, g/g« T5;

DW—T ¥, g
1.3.4 PG A4S T8 J7 24 HAY A4 1R 8 5 B
WEE ok 60 H 0, 8 F 6 2540, SR A 25 U BT
CIE1976-L " a” b H5] R ARG & HAFE W BA 155 6
HHSE L o b fH. HA L L AE R R YR 5 1 ] g
BELLT=0RKAmBE.L =100 KR 06, L HREEAO,
RZBON 0 FRm HALRE 0" Fm B WA, B

TEIC 3 A0 2k a5 00 Sk R A 0 A TR P
1.3.5 4 114 2 By b 9% i 1 ) s

(1) 2 JHF B B2 B0 10 i 4 « 2 JE O ot R AR Bk T 1
By AT TN FR IO ) T4 07 X TR A 2R I OB R 3 g T IR 4K
A o % B4, B TR AR P oim A 80 %0 F B A 160 mL, FE T
AP P PR 300 WA 20 min, BUH B R R R K
3 ge b . T 88 TS AR 4 h, 15 4 I TE SR BUK

(2) Z W& BN RE - 2 I8 2 SO 1 Jy Tk s & e, 4y
BB B 200 LRI K ZE A8 K 200 L F 35 v B v

AZEIRIK 800 pL ARAR I IR 200 pL, 8 A 357 )5 OG- A7
6 min, FIIA 72 BRIRGNVE T 2 mL ZEHK 1.6 mL.IEA&H
A5 R UGEETCE 90 min, i 5 T 760 nm P K AL 2 KO
Q). 20 (X)) 8 BB F IR i £ ik 5, 24
95K Y=0.012X —0.034,R*=0.996 4,

(3) ¥ i 2 4 A - 3 I BB O 0.5 mL T b, HE
A 5% WAEAREH 0.3 mL, $E4), # & 6 min J5 A 1000
R 0.3 mL,$&5) . # & 6 min J§ . A 1 mol/mL & & L
4 mL,FAMERT 10 mLBA . %R FiCE 15 min FT-
510 nm PE AL I E WG (YD), BEBR SR OO T
o o i 2 0 B R Rl U R O Y =1.888 4X —0.005 7,
R2=0.999 3,

1.3.6  ZA-JFTA Z M e 4 0 B AR B S ) 20T R
FIFEBR 1 g A 90 CZEMK 30 mL, i fe 5], H
BT 300 W.20 ‘CHiA 20 min JEEUH . & T 90 CKiBH R
$2 90 min, B EFERW)F 4 000 r/min .0 10 min, B 2
WA 4 BRI 95 % LB BEULE . F 4 000 r/min 5
A 15 min, Z Tk K 9 B 3% & U 0 - BE T 5 45 2F T ML 2 8
2 i%ﬁﬁ%@ﬁ*ﬁ@ﬁ%m »F 490 nm K AL I RO
BECY) . B i (X0 38 2o 4 0 08 bR ol R4 B 2R [
J R Y=0.017 9X+0.104 1,R*=0.990 0,

1.3.7 DPPH H W EWEBREWE SBOE CE M
BLIPA BT . WA R R O 100 L T 96 FL G B AR



E3MEFEIH

KBAV SR 45 - 0 J5 30 A I B T MR A o S5 T SR A BE T )5 T

LA MR E A 1 mmol/mL () DPPH ¥ 100 pL. R4, %
TLCE 30 min, DL ZEEAE S L FERAR X 517 nm 40 5 0%
R T A BURIFEARBUR 100 L T 96 fLEGFr AR
JA 100 pL Jo7K ZBEVE W IR A0 % IR CE 30 min, DL 2B
ERZ L FEBARX 517 nm AL E W IEE . iE N A, . B H
201 100 pL ZEVE A IR BUR . WOLEE N Ao X BRI
MK DPPH Wl OB 2 Ao #£& DPPH A
RV B 38K, R U H B A AT MR T T BR R (D)
T

A —A,

A,

c= (= ) X 100% , (3

A

c

R, 0

A;——DPPH # K 5+ 5t S5 196 L 5

A — RS 5 TR S BRSO 5

A.—DPPH % 567K & BEIR A W OB B .
1.3.8 JFME RIS A 22 AT R R IROG E R
22 W RE it 30 I T 8K Bt AR AL T 1 A
1.3.9  FIEAL I SR SPSS 20.0 %83t 3 £ Duncan B #17
J5 20y M s BE I E A 3 WL &5 R DOF Y (E £ AR
TR
2 HEREHHT
2.1 MHRFRAXNFHEFRERNZ N

LN I AN B ¢S U LN o I e R O RGO e
fRER R B T B AT K o3 LU RE IR AR 22 . 5 Ao 4 T 1
7 SR B L A U8 T Ah BT R S 2 DR A T T 09 T R S, B
TR G L R AT 3 32 o DR T I T R O RE Y T TR B R 4
S s A e v R P A B O A 0 A IR Y AR BE L TT
6 A2 0 P A 3UL I TR 5 8 7 U ) A 1 S A RO R BE SR AN
FSEMT R AR K, RERHTHREESK, AR
O RS W0 7 o JBT 5 R AT T R
1.0

—m- 60 CHR

—%—70 °C X

—a 80 CHAL
—o— T I +60 CHX
—o— A P +60 CHUX

0.8\
2 06

KA
Moisture ratio

. 0.4 r
0.2
0.0 W .
0 60 120 180 240 300 360 420
T H A )
Drying time/min

B1 FRREFREFTHIFEFHRYE

Figure 1 Drying curves of different drying conditions
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Figure 2 The drying rate curves of different drying

conditions
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Figure 3 The influence of different drying methods on the
colour of Boletus edulis
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Figure 4 Effects of different drying methods on polyphenol

content of Boletus edulis
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Figure 6 Effects of different drying methods on polysaccha-

ride content of Boletus edulis
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Figure 8 Total reducing power of Boletus edulis processed

by different drying methods
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