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Study on vacuum freeze-drying characteristics of Tricholoma matsutake

YANG Changping', GU Siyuan', HUANG Wengang', SUN Junxiu’, FAN Wenjiao”

(1.Cooking and Food Experiment Management Center, Sichuan Tourism University,
Chengdu 610100; 2.College of Food Science and Technology, Sichuan Tourism University,
Chengdu 610100)

Abstract: Fresh Tricholoma matsutake are difficult to store and easy to rot. Vacuum freeze drying
technology can effectively maintain nutrition of Tricholoma matsutake. Fresh Tricholoma matsutake
from Sichuan Xiaojin county were used as raw materials, and dehydrated by vacuum freeze drying. The
change of moisture, texture and nutrient of Tricholoma matsutake were analyzed during vacuum freeze
drying. Results showed that the vacuum freeze-drying process of Tricholoma matsutake can be divided
into two stages: sublimation drying and analytical drying. The sublimation drying has a longer duration
and the drying rate is relatively constant. Most of the moisture of Tricholoma matsutake escapes at this
stage. The experimental results also show that vacuum freeze-drying has little effect on the total phenolic,
protein and fat nutrients of Tricholoma matsutake, and the rehydration performance is good. It can
effectively inhibit the Maillard reaction and retain the yellowness and redness of Tricholoma matsutake to
the maximum extent.

Key words: Tricholoma matsutake; vacuum freeze-drying; characteristic

kS HER: 2018-11-05 B
EETWHE: wILEAHT A 450 B (2015NZ0038); @)1 4 # F 745741 %7 B PSR B (15TD0033); @14 4 F /7 .57 B (132A0141).
EEEN: BEKFA977), B, d##E, HALTOALDBLERLLE K.



——‘% £, BRHEK

RE#EK

FOOD SCIENCE AND TECHNOLOGY

20194 £544% Z505H]

¥y H:(Tricholoma matsutake Sing.), X 44
W A B, A BN I H O H R B R,
SERABR SRR I RAR LA, A I b X D
AFh, FES AR E L PR HAR S
X A HAMEFIIRART UL, BEESE, AR
wE SR E R A" . BB R,
HE O EOB, DA ISMEIERR ., 14Fp Ak B 55
PR e ARG PEE SR . SN TR
B, AAMBEANTEZ 0. A TE 2 KR TR 5 %
Fhestidy i, HADUNRE . bUaft. B, sl
SRR R 5 S

R AN Y S ], AR R R
DI s 1SR HAS s in 1= 5™ Pe v
X AE b EARFE ™ X, R L U A,
AR PN R ok o AH g Y TR e A AN IR 5
Sy RAAB IR, Hl T b sl . PR R W
MR, T EmH12 TR g & e,
A SCUAPY NG BB d 54 JsORE, 34T HL 23 1%
ORI T, ARk o A8 e Bcds AT A R
7, oA B R TR S AL, e ET
FATH ™ S B AL BB SR figbr b ATl o, BF 28 AR
H 2 R TR R PR L2308 R T 0
B EITEE R AT A L s o L
T 7 hh DR R W s R S
it % .

1 MRI5FAE
1.1 #R5IRR

AN AR L SR ™ A PR BT
PO NBTEUIN /NG B s fiabs . SN, BER
fR . WRRIAWL . DUAIMER: sr#ral, BATFHE it
TAkF
1.2 SKIGNER

B H TR THL): b atn AR
R IEABRA | 30BAY TR 8cky i bL: M
THRE LR TR A A PR @] CR22007% (1 7
0 R LS XA AR v, TMS-PROR!
AL : FEEFTCA w; AUW220DHL 1~ R F-Chl
JE 0.1 mg): HARBHAF,; WP-UP-UV-204fi/k
Bl: VYRR R & A PR 2 vl
1.3 BETRETIE

BUF R TS, Ph7KS minf5b) 3 20 E
EFEEh, BRATEE T35 CUukEh 8 h, 4R

Ji, AETIEMEERS Cy HZSHET0 Padifh v, H2
FHAETR3 b, ME TG TEAH AT bR
1.4 IBLIBFRAOMIE
I B TAN R A . HRG . b
P AN B LR bR. o, S R TR I
Beah®, A FRERINE J5 730 00 W L 5 Aafe
1.5 BKES5SKMEHNE
I H SRR
W(%)=((m;—m, )/m,) X 100
A WA S KE, %;
my A HS R YR TR ATITAA B U, g;
m A SR R TR R, g.
Aoy AL KA T A T L2 04 Tl ok
WA ORI RE S RE T, TR A
y(%0)=(m,(1—x,)/(m,(1—x,))) X 100
A y AR HE IR, %;
IS RS RAR SV B C AN R G (O]

g
my A L2 O T T 7K ] min I
%7 g’

X AHHEAATEI B K3, %;
XA AR IR TR T Bk, %,
1.6 FIRERFHINE
AR TR T R A Ak
N=AW/At
Ao N HITHE 3R, %/min;
AW RAEAE N TN B KRR L,
%o;
ACAEF ] A]FE, min,
1.7 JFRAMIIEHFRATINZE
TRIA % HH 26 [ FTC A w] TMS-PRO 2 K s
A TP o AT SO AR S BEA T, ORI B ) 5
PIBESLARA N N RSO, AR T A TR T 535 )
IRIG IR R th 2% o R BETPAMNARE Y, M
FEh: MGEE AT mm/s; & bL A 60%;
dc /BB S 0.375 N, AgAS R4 TI0E 3K
BeEHIEY.
1.8 BEMINE
{di Fl H AMINOLTA 2\ &l CR2200 % ¢4 7%
%, LAFRAEA bR . MECIE-L'ab &t A hiy
WIBEL' 21 fa Rk JEb, f bk (0 PRI S AN B AL
i BB IR ME,  BOFSE.



R

FOOD SCIENCE AND TECHNOLOGY

20194F £544% Z505HA

BRERE _ﬂ% =

2 HR5UR
2.1 EEAHETRAINED EHR A S B H M
X

TN T RERAS bR B A FE AT A5 35 1)
Kok sy WRIATEARH, 220 g T o
AR & BCRIAR S 3% 8oy sEm A K,
HEMS AL M ORAFAR TR E JR I sy o AEANTHE B )T
17, SRS & 0 13.68 g/100 g dw, 7S
R URT IR BB 21,26 /100 g dw. {28
GRTIRERA T A I, I REIE TR D) B
R R AR R BLE K, AT Al RERE TR i
DR GE Ry 2y UL AL A wl T PR R I, 22k
TGP U5 o ) AR A m] RETR T JEE 8 A 2 JE 1y
ey BRI RT 0 AR ARB R T . 4195 S HERF A
Iril T8 75 AR BT REE F5 1oy A2 by % L
FLAS I R T IR I AT BRI T I AN HE D) e
BRI/, Herp A UR T IRAR T iR
IR ARG SRS RN, (R B 2
ETRTE N

R ARRETFIRNRETNREE TR AL HIFNT

T A S B (mg A EAE  F AR/ i
< GAFE/ gdw) (g/100 g dw) (/100 g dw) (/100 g dw)
AT Ak 4.28 21.26 25.65 3.68
BAnH 5.35 13.68 23.86 3.02

2.2 EmRFRTBRONERMR IS

16+
121
Z
S~
R gl
i
o
44
0 T T T T
20 30 40 50
{1 # BE Y /mm

Bl BZRHRTRRER P

FLZE 1 VR T A LI 2N PR U T Rz 7% il
AU £ mE IR, WL H, L i o
TR TR i 2P, e BB TR, ek
Wiz Jy13.6 N, fEARA ST P Fe v A H BT Y
Wi i . Wl e DU, (LR B 232 ~38 mmfYy
Wi DIGAEL3 NULL, R H R T 4 k24181

MK, RHWIEL, AEGRMERMEM. PRags
FERF ST LAV O T o s B O R P 1 2 i o
RKIL, HAE TG BB IR IR,
DYREOR A RLAF A WAR 254, HARE R A U AT
BRA I BRI ER RN, AR
2.3 WMEEZRETRIEZEN

MRYEAN B AV R T R & kR T
B SRS 0L, R TR sh & Tt 2, 40
K2R,

0.22-
0.20. C
g 0.18]
£ 0.16]
<014

0.04

0 10 20 30 40 50 60 70 80 90 100
Bk %
B2 AxAATBRMENTREERESKETLrZE

I L2 RT DL Ao T 28 0 O T A e
o, BEARENITL, fE—35 CHIIRED il
W, BTk o T BRI A AR L,
P& KBRS, (RS AR, A
T B B R 12 S (A RIBAD; BliE H
BRI, A TR BRI 4G, T8
AN T 52 BIAL ARE BB ), TR 2 Tt
I, AE AL K FE ARG A AL0.082 i 3
$ET130.148, 42T 3B F80.5%; R 5L
AR A SIS, ARG % R ) & i
KR, BATHETEREKS:, AR
MBRAICH). W%, X BRI
HE R AT B . BEA B TRE E 2 &
TR, A A B A W ) e P B (C
IREID R, fEIX B, TR X R ££0.17 ~
0.19 %/min, ZEfpfEimkF E, Hfrgde Kbk
), H AR (g A K. B, X —Fr B
AN BB TIRL BRI G By BE,  JLRRZEINT N

TR, A A TR BB E R 2 A
Fetko

(ER TR TR, BTk HoEE 8T
fe, TR NI 0 (DA FIE LD, Lt
TR R AT AR BAT G, (AL A4
FEEEBRACT . JE TR %0.14~0.16 %)/




——‘% £, BRHEK

RE#EK

FOOD SCIENCE AND TECHNOLOGY

20194F 5443 Z505H7

min, MERZJ5, BlA A TENEK il 25T R
R, TR DRI, I HES KRR
G, TR BRI TR A
2.4 ETRFETIBENRESKEDHT

L/AREREORCIY) & o S A8 87 R AN E R 3 (1 O
LERIEARESE . (E S TR R rp, AR TN
EA1) (b 2 R NI BULE 23101787 N VAP ok et 4
Phe 2k, AR A A0 T S B An A W 4 DA S 2 41
LikgBaba, SERUHLE A, I AR R
ACPERE . TR I 5 22 4 VR T 1A K il A
A TN A KT min i i R 5k
B, ARE LS AR N B R TR AR
63.22%, 1id BH AT T R RE % Dk 2 A N R ok
mn TR, Ml PR AR i m SRR B, PRI e
TR &SI E K, RWHARGE K
PERE. RS I ERIFIE B2 I8 U T I Ry
WA AL KPR s R B, B pR AN 7 £ 11 A
IRFALRENT0%LA L, BoRHZE ARSI 7 i
IRPERERRLE -
2.5 BEFAFTRAOAEGEZEETHAN

BUCE A JL 73 V4 O T JGR J s VR A Tt JO 1) o 2
JEMEZ . R2AMTETIRA R G ZEER L. A
Z2WLLEH, Sl Mo TG, M ERIL .
a’. bERAFIFEAL, X i T T R R T &
He RR 78 1 B o AT 5 SRR A [ T4 5 SOk R
R R SE M R B, Ao LS O R TR AR D L
23 TR TR A S D e, LA, a'
by BIEAG 75.2%. 61.67%F124.35%., MNFE25dE
AL, HESAH TG L. o', by Bk
£ 74.90%. 53.65%F117.78%, i ELZ3 T4 A
FERAR I FE AN LS PR OB R AE T, BB A3
SRR S NI R, B KPR R ® T AN Y
WO, PTG .

®2 ATRETFREINESZENZMN

FTHRIZ s
e " b
AR A 39.54 7.68 23.58
B H 41.56 16.57 28.68

3 it

FATEFL A0 O TR B vl 23 D T A TR fit
Prrge2 /A~ br Be, JHETREFLN K, T
T A AR AR TEE , AN NIRRT 40 sk o AE BE BT
e o B2 R THRA AN IR Sy . B
FUIR 5 35 F5 By e AN K, SR PERE R 4F, &
Ik H563.22% ,  REME AT ANl 36 BLAE S WY K
He, B RFRFEOR B AR G RIS 7 ha T
[OFANGN;:

S K-

[1] X%, 2AE, IR FAALEEL DT RALLSEAF
R 5 & AR [T]. B AT R £ 41,1999,14(3):245-252.

[2] Cho I H, Choi H K, Kim Y S. Difference in the volatile
composition of pine-mushrooms (Tricholoma matsutake
Sing.) according to their grades[J]. Journal of agricultural
and food chemistry,2006,54(13):4820-4825.

3] 7. FE2 5K FAAEFTHEAI].FERAA,
2005,24(6):12-15.

[4] FAm,AEEHAE.F adhE " REFEALALLR
F oM I 5 £ 5 TR FIR,2011,33(5):547-555.

[5] EMFHERXELFBLRIHILE A HER
AP R R B B 6 YA D] R k3B 4R,2010,(2):61-
63.

[6] EwzxcBRAFA £ FE&GMHGNE:GB 5009.5—
2016[S]. 4t : P B A4F 4 ik miAt.

[7] ReZs B RiFAE £ F IR GNZ:GB 5009.6—
2016[S].4L 7 F E 4R 4 ik BAAL.

8] &% 2EEFAE £t 4N :GB/T 15038—
2006[S]. At 7 F B 4% /4 i ijAt.

91 &35 B8, 5 & R TIRDARARBA 504 dkid
A2 AN LR 0 T[] A B A B Tk, 44(7):87-95.

[10] &3, 3% B, 5 BTy Xt F R 6% 4
[J]. & sa4t4,2018,(5):022.

[11] k& 2B TR o ik 3B 3 -F & 5b R 4% 1 69 8F % [D].
48 MM 4% 2 R A K ,2008.

[12] Li Q, Zhang L, Li W, et al. Chemical compositions
and volatile compounds of Tricholoma matsutake
from different geographical areas at different stages
of maturity[J]. Food science and biotechnology,2016,
25(1):71-77.

[13] RAAFHE RDEFFLHERGA S5 AT RS
M 5T [T I A s A 4,2014,30(4):220-225.



