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Effects of Vacuum Frying versus Freeze Drying on Quality and Volatile Components of Shiitake (Lentinula edodes) Chips
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Abstract: Vacuum frying and freeze drying were comparatively used to produce shiitake (Lentinula edodes) chips. A
comprehensive analysis of the dried chips was performed on their sensory quality, nutritional composition and volatile
components by gas chromatography-mass spectrometry (GC-MS). The results showed that freeze drying was better
for shiitake chips than vacuum frying in terms of texture, color and nutritional components. There were considerable
differences in volatile components between the two shiitake chips mainly with respect to eight-carbon components and
esters. A total of 45 volatile components were identified in freeze dried chips and 31 in vacuum fried chips. 1-Octen-3-ol
and 1,2,3,5,6-pentathiepane were identified in freezing dried chips but neither of them were detected in vacuum fried chips.
Moreover, much higher amounts of nonyl aldehyde and esters were identified in vacuum fried chips. In addition, alkanes
were also formed in considerable quantities in the two shiitake chips.

Key words: Lentinula edodes chips; vacuum frying; freeze drying; nutritional components; volatile components; gas
chromatography-mass spectrometry

B3RS TS255.1 kbR B A ES: 1002-6630 (2015) 17-0088-06
doi:10.7506/spkx1002-6630-201517017

45 (Lentinula edodes (Berk.) Sing) , N 47, 2 A, T LA R R A RS B LAt \ i
HW A el SRETHEREN. HTEHN. DER RN PIRT T 2 2 VAR (B 2l ik, A AV 71 2
FHEEY . FEHEAERFERE, HE RO R T CFHE. AETZ b, MHERA “HERERE” 285,
Wk H i 2015-03-14
HeWH: EFRMALN (EHED P EARERER LTI (CARS-24)

PEE TN m%EE (1989—) , o, WiLwsisE, Wty e mE IS5 . E-mail: 2013108034 @njau.edu.cn
SEEVEE: AR (1962—) , 5, #aw, WL, WA MARREES L. E-mail: qiuhuihu@njau.edu.cn




XA SE

E6mill=

2015, Vol.36, No.17 89

B i e — MR BRI B, SR — E 1T
TR AT K B, A AR CRAIE A 7 7R AN
AR EIE, 2B 7B, HEREAEM. HETHE R
F B AR E T2 b AT n T BRI R = A
IR AR AR U PR B T R el gk AT i K B e i K, mI A
R AG i X JEUREE 77 R E W IR, k> T
WIFR AR, AR A TR KR
ME T2 K ERE, EANSHEHRBRE . H A
Yamazaki%: & B T — R e B AR T il 2 VR K
SERM TR BRSNS EE R T BT T
7o, MR TERASRBMIERL T 28, %0
DA 5 g JEURE, 0 B2 A iR i O A B s T2 kAT TR
Ao AR AR KX 7 o R O IR ATS AN R 2
HGT 7 it B PR SR IR R A B RO, T H T E A A
FAA R H B2 AR TR T 2B ETRE M E T 2%
FFRHAT B K T4 T i Hammami 2 5@ ik g 57 i
PRI T R A G TR T 2. SRS T T &
ERNETRHETRLZHR. BTAGTERLZAER
WEP SR E AR B SRS AA AR LA,
S P PRL A R 7K R 25 BRUK IS R 3 2 BT RO AT AR IR
ke, AEYRL b K o B THERAT K, AR T
BT R JERE 7% WY RS IR . HE S
AT T 24K, FRERUIRR 7 HERE.

[ AR L ZE U HE R (solid-phase microextraction,
SPME) £ A MHEE-JiiiE (gas chromatography-mass
spectrometry, GC-MS) 43855 % 58 FF b o 194 kMR XUk
oy CAZ M T R 12, A LEENUR. SPMEIR
ok 5] FH A E S ] 2 P 25 45 AR WA o P 4 R A XU o 7
BEAT R BRI, AR 5 o Ak RS A9 7 U N
OFEAHEAT O3 0 4, GC-MSHA [F] I 45 &R (433 1)
o Ry B MRS () v RO A, SEIRAE R M AR )
JOT ) € TR Y 7 B A AT

ARSI DLFZ R R B IR TR M AR
SR RTERRR, XTSRRI TEE L2A B SRR A E T
AR 1 N AT X LU AL, R DA 4 o Rk I
KT LTI TR T, DA R A7 A 2R 75 2

1 MHE5HE

1.1 ARG

WrEEE L B\ EMESOK R LN

ik hEHERHVARAF: A BOLH
SERWARAR: ZFME LR ERVARA
Al AR RN R A .

R . BRERET. B, BRER. WIER. E A LY.
MBS el R RRIE R A R s RV
HEWRAAE MR TR T

12 U5k

(VF) XSD-60 B SR IE B MK k& ¥F
MW BIANMAR AT, RLESAGETEI  £H
LabconcoA ;s GYXSIS{E#ER A RilgEFadnillit
EEARA T TA-XT2iIR M #E[EStable Micro
Systems A Fl; 101-3AHLAEA BN Rl dt i
W& HH-68URAHR A LA EMELBEEE
BRATE: 72280 WA ok BRI AGERA
PRATE s RX/RIZAMWiEAe  EE R A A
2300dLIR A BE R FFEEFossAH; 50/30 pm DVB/
CAR/PDMS [ AHZERL L, 15 mLIRAS EAHAEOK £
SupelcoAl; 7890A-5975C M taitk- GBI £ E
Agilent/A#] .
1.3 Hik
1.3.1  FHwharabes

Fiz FEHIT T 90 S 50 P A & SR ok i A AT
HEWE W T KD FA AT R cm ERHE R, SR E RN
Fe1:5 Cm/V) W LG BIRR LA 45 9 B T 5 = 40 50 5l
H18% A HEMIKE . 1.3%Eh . 8% BE IR R H190 C I
7 min, KR A G IR S KD T min 45K
A, BT —35 CUkKiF¥AE10 h.
132  AESEERK T Z&M4

28 3ok i A B S A 2 43 0 SR FH L A IR e R S
VR TR AT WK A 3R, G o B /K 2 R FH A3 T s 56
AL L2535, BT ZS50F:

HARBMIETZE&M: REBRAEENF
HWE T ESMMEWERKESET, FEESEN
(0.096+0.001) MPa, JFEEEAN (90+5) CHIZM
T BRI E40 min, SR BA350 r/min B i 5
[t ih4 min. AEEEEME IR S EERSBULT

BB HRTIRLZ6M4: W ERAKENEEET
HAAHT AT, IR/EE 2 N0.1 MPa, #7430 C
FIZAE R T B AR T15843 ho (575 %E i K4
BREE5%LLR .
1.33 AR E

K T A-XT 21 84 Ji A4 A0S 5 Ffoin T2 T 204 7 1) 4
Je Fr 2R AT A B A G FE I e, I E #R S K HDP-BSK Y,
W52 T2 2K F = SRR DARE B R I A 28
BB R JIRONTESE TR IR SR R R R
K, BE A IE BB S S SRR B B RN
PR BN RORFE SR . MRS ECh: iR 115 ¢,
MR AT 3.0 mm/s, WRER2 mm/s, MR FEF AN
10.0 mm/s, JHREE S N8.0 mm. BFFhE fi e o # t iak
6 %, HCFHME.
1.3.4 @BENE

FIFGY X5 15485 30 6 Z2 4300 P et 4 o e v 5 ot €0



90 2015, Vol.36, No.17

E6miltl=

XAERNBFSE

BATIE, Mg RRALME CREMEE) « o (4
SERED RIPH CHEPE/SEE) Ron. RERELENGE N FE T
6 K, HCFME.

1.3.5  ARBEE4E 2

KRN KB HOE IR AR A (D

(2) 5.
V=V,—V, QD)
Voo — Ve
K/%:MXlOO 2)

T

K VABREREB em®s VoG 5N KRS
Bem®s Vo /INKEIER em®s VIR TR ARG R 1%0; Ve N
TAERTF WG AR em®s Vo 2 T 7 1 A AR AR em’
13.6  ZHESENE

SR FH AL - B B Ly I O 2 b S AT I
DL 2] BEAE AR o
137 SEARSENE

% GB/T 5009.5—2010 (&M EARKNE) ,
K HFOSS H 3l LK E B A E «

1.3.8 R AN e

K FH 28 1 455 5 A R il e
1.3.9 RS R E

Z%GB/T 5009.6—2003 & & A7 e ) b7
WE o
13,10 FE R AR 43 il

5 B b A 2 MfE IS AT UKV S, FRENO0.5 gff
fn 70 B 1S mLT S, R SR DU 5 20 B 2 11 5
F#E ., DVB/CAR/PDMSAEHL (50/30 pm) %1 J5 4
AT HBEE N, SRJ5 B T 60 CHEE /KT, L
ek, TS ASWHT40 min, T GC-MSHIGCHERE O fif
%3 min.

R, ikl HP-SMSEHEF: (30 mX
250 pm, 0.25 um) ; FHEFET: BT IHRZA NP E
J540 °C, f£4%F3 min, L5 C/minffEZETF150 'C, £
FFFIA]3 min, P LA10 C/minffiE R TF£230 °C, {45
[8)2 min; #*<He; ¥i#€0.8 mL/min; Z¥fitt1: 1,

JRiE A BTN TFEGTE R, &R
F£230 °C, PUMZATIRE150 °C, IR 250 °C, HRE
®70eV; FEARTEE 25~450 u.

14 Humabs

A 4 e R S R R T ELR R 5 Wiley #
NIST 08P ™4 0% P2 UL I e P, G THI AR — 1k 92 =
B RN A B . 3L SPSS Statistics 17.048 1 #4%:4y
T, SR FH S 6 L P A 2 M o o 5 9 R M R 23 22 (1]
FREEER (P<0.05) . BHRHHAXEsER.

2 ZR5HH

2.1 PRI T 2000 7 i e P SRR o R S

F1 FHMLLEXNEERA BE RIREEW

Table1 Effects of two processing methods on quality characteristics of
Lentinula edodes chips
. ity B i
) Bk KEm I - o

EPMRMERRR 275355410128 3214022 67231264 678+153  423£181 17961095
EFAETRERN 406463112043 2402017 18822845 SNELTS 14601 169% 10892076+

T ow FIZIAFRE S R R R RBE (P <0.05). FA.

PR VAT RN, 3 A ek vl o 2 o M s R R 2 3
BENTEFRGETRE N (P<0.05) , MRS
R BERTHTSARGHTREG R (P<0.05) . HT
BV UR TR PR U AR A, R K B T
MK, AR 1 M T B AS 2 FLIM 254, AR AR AL
AN, PR R RO, T A AR T R S e,
B R T RO E GGG, Giha ez, SREUEME EER
TR GTIEEWEN A B RR 0 ER 50 5
B, MR RN A R A D M R
AL, il s AR IR SR VR R, (H R
L I A U A AR A A e R S I R R, AT
A FH TR R A 40 ok 7 it Rl ) S 0 /N 15 il v
SO, A4S B0 IR N A s A A R N T LS YA R
THEFWENE A . BRI RD, IR A s e A LM
RERTESAGTREERY, mMyEEEsTES
A TERESEN Y, SUER. EHMETHY, XE
L DR A e e R e L R v e R A s AR S A
AL, AR S B AR AR i, H R AR i AR
HAREANPRL IR TR B . I B S AT RS
BT s, SR .

22 PRI 2O A A B IR R IS

*2 FWHMITENERERR EEEFRSEN
Table2 Effects of two processing methods on major nutritional
components of Lentinula edodes chips

mg/g

i EuLE MM HER WRMER K K5
ES(CRMEATER 286154854 2597419 1319100 51394387 48154332 446102
HEMETRETRI 4062321007 114407+ 2305£25% 52851504 43242441 401438

MY 2T A, B AR A A T A
B R R A R AR T A R TR A A
(P<0.05) , Ui B F AR it KF 20 I P AR 77 il e
BREOR, X2l TR RE SRR, i3k
PLAE SN T Sy A, TN 7 36 2 B . R 46 8 7R K
Sy IR T SRR RR P MR . — M B R IR R
e DONT R 1%~ 4%, T 5 AR b V0 7 2 Mg



XA SE

E6mill=

2015, Vol.36, No.17 91

R R 5 BRI N, 5y 51k A e B A ML SR

e EREYEER A Ko KoK SR, PR N L

T2 AR LREER.

2.3 PARODN T 20 gl P A A R R R
SR FH SPME £ A $7 P A 7 2 e F1 10 4 5 Ak AR

i, FHHGC-MSHAT B, B THEILEL. %

I RURH & B K3

7
FEE (X100
OO0
=LA NN

lI 1l o " ‘l ‘
1 T T T T
12 16 20 24 28
{4 B4 B 18] /min

T T |I l|
4 8 32 36

4 8 12 16 20 24 28 32 36

LR G B [E]/min

BH1 REAFRTREFERF (a) MREREMEEFERRE (b)
PERE RS BERE
Fig.1  Total ion current chromatograms of volatile components

analyzed by GC-MS from freezing dried (a) and vacuum(b) fried

L. edodes chips

£3 HELSHFTR&EHEBAF MEEREMEEERERYE
B AR SN AR
Table3  Volatile constituents and their relative contents in L. edodes chips
| AR /%
LES w@im AT FEMGEEE AT
HEi Fi
9.936 1-3FJ-3-8 ND 6.37+0.28
10.136 2T [2.2.2)% 1B 2.10+044 ND
11.916 2-23-1-0F ND 1234023
12.270 3,5-3 T f-0-F ND 098£0.19
B 17.020 2Dk ND 0.66+0.28
17.380 2- (L-THMZER) LE 140%0.59 ND
18.925 BEE S7Y 7 ND 5401037
19.657 3= ND 0.89+0.49
Bt 3.500.98 1553+ 1.01%
0.764 o ND 2184036
8.906 K ND 1.8420.52
L 10869 it ND 045%0.09
% "
12.362 P 0.94%0.13 0844027
14588 T 6.67+1.09 0.97+0.58*
&t 7614087 6.28+0.99
18319 S-BE-FE3-OF ND 2.59%0.56
L 19926 At ND 7214074
Fi% .
20.384 21— ND 420£0.26
2621 6-LEHE-6-FE- 2O ND 0.61+0.09

#44K3
. R 8%
% b fmin P RERRIE  AEAE R
FE Flifi
271 31 230K ND 0274007
- 24819 5-HEE-2- (1-HEEZE) Ol ND 0.8240.11
X011 a6 (IH) R 1024091 ND
At 1.02+0.83 15.69+1.29*
12,951 S5-I ND 0.89£0.37
13.558 Tk 3304037 1.87£0.21%
14.490 R 7.61+0.88 ND
14.857 5-HEA—E 3.07£0.67 0.97+0.11%
15.921 E=F ND 2354006
16.081 4- L3RI 2594031 2.09+0.62
16.276 2,6-Z R 307+0.28 748+0.44%
17.649 +3bE 296+2.11 4.99+0.19%
17.695 +o5 9.81£0.98 ND
18.908 TR B 0.6610.45 ND
19.520 =tk ND 3304034
21786 1,2,4,5-M k5t ND 4.65+0.39
L 20444 3-HEF =5 1.07£0.19 146%0.18
RGeS .
23022 I 0.8810.11 0.83+0.24
35.771 FRETAR ND 123£0.17
2022 134 255+0.39 ND
5.490 13- = F R 1.77+0.09 ND
8.780 3,5- -2 229+0.18 ND
11773 FrS ND 0.36%0.06
12.631 RA-T4E-% ND 0.89+0.08
15.183 R NREE: %2 ND 2854037
17.122 HHGIF 217+049 ND
17.861 () 3+ 0.75+0.29 ND
19.606 2,6- ZHHED 4P ND 1.56+0.44
20367 2-HIEZE 1.71£0.12 ND
At 66.26%1.56 37774123+
8700 N- GRCheHdt) -L-MER-5 T 135+0.76 ND
12,591 2R T AR 1.50+0.44 ND
12.625 11- =R B R Y 499+0.58 ND
12.825 2-2 3 O R R 1.00+0.17 ND
12.854 OB I3 T i PR 1.95+0.19 ND
13.060 2-ZH O T AR ND 0.61+0.12
14359 AT 3 b TR ND 1.01+0.29
15417 6-CH-3-FRRIE T e 53610.24 ND
BE ser5 2R TETE ND ND
17.975 THAZ TR ND 11542031
19.783 2- LA CHA I A E R ND 2394029
20.968 bl B g R ND 2.524+0.65
28870 ”%g;ggﬁéﬁ ND 0774017
34088 10-%@; %ﬁﬁ%gﬁ 2124077 ND
At 18274199 8461193+
29,597 ik ND 2024036
8.620 LB 2 210 1.96+0.27 2.86+0.85
a5y 103% 2- LAV ND 1.630.07
Bilts 20224 47,30 F AL ND 3.50%0.76
W e NN-ZT 3G 098+0.07 2724+031%
19.062 C B 041£0.05 3.53+045%
At 3344026 1628 1.76*

¥ : ND. £k



92 2015, Vol.36, No.17 B5aitl

B3R, PRI T L2 AR 7 (0 A 46 G R R
PERBRE EHREER (P<0.05)  AFEAETHRE
Tk ff P T LA A4S FPHE R PERR Sy, o, BEA S BV
RIMEVIE BB S, SR IE R A 1115.53%
15.69%~ 16.28% . i 25K il i 0 & 4 Bfe o LT HY
31 FHERMERY, SRR EIIABEEYI (1827%) , i
B BAANE BB IE Y S R BUE . PIANE &E E  H
BRI 2 e B, Hop BRI VR A s e
R EIE66.26%, EI H VR TR w4 .

B, W01-0-3-BE . 1-2F B 2-60d-1-HE.
3-SF WA SR T A RER I R, 0 P13 I - 3- I DTk
R, BERRN “BETEEE” . H DY SO R AT R A
1= M5 - 3- I A5 B 6 4 0 v B 5118 26.65%,  H R T8 it
ARE, SR, ETRIEEFER™E, FUETA
R s L 5 56.37 %, AR T i
T 7E B PR o A 2 e i i R s e, T
R AEXS AR E K, FEHFRSMERER, ff
BREREYE R iR e e

PN s B R IR — e R, B AR A
e WEARY, BEREZORIET WIMER. WML K& A4
U s B K e A 0 i s R 1 SR A6 IR o A R
—EMEL AT R nsRfEH, a0 CRE R — R E ),
HAWRBHERES, FETSAETREGERA HEEN
2.18%; RHEERARFRAAIR, RESCIE s KK, (&
REMEEE, EETAGHE TR T51.84%,
T T P S 2 420 5T A L 2 AR T el A 2 e e B AR AR
T Sy it O o R R AR 0 AR R, LA A VR
T o M P R L, S IR I U A g e e S R A
6.67%, WHI#H mIT6%. MEEFZADFaiE. HaKR
T A A T TR S I D T S A R T R
s TR AR TR K, (645 22 AT R0 I I R
73 AT 43 B AR A R 2R 5

PRI T T 20346 7= i AR T B e R i,
MZEY R AE B & s p S ik, HEsEfnE 2k
JET RE R e A8 B SE 0 2R s B s R JE A
T e T B S R T R i I R b R R R RO
W, AT AR T A R T e R S O R
Pl A R BAE B, N FH R UK B R TR K,
BT PR T B A R o R 2R H IR T AR A A U
i 17 P 5 T 2 TR EL A R 7 A e e i e g iy R
(C,~C,) HAKRMEEE, 10505 %M
MAERRT2 I, B RIR M T2 1
ffs R RS R S ik 18.27 %, HL 32 BN KB i T R
e, WA 7 & &M AR R, X2 K5 TR
VTR BT R T 9 K I R AR A /N 2 v T 2 TR R
AT R R,

FLAA T B G M 8 B &R &
Bk E T ESREMERGN . SRAameEET
HENEFSRE, LUEHMAN AR NEE, @
REBE Sz 7y 4 B AR S vk . FEEEE 1,2,3,5,6- TLBR A2 3 B
FERN1,2,4- =R ke 5. Hib1,2,3,5,6- AR 4438 Bide
(AFR “HWERE” O RAMHRIEN KRR, (HHE
B Am S oM, EAETSAGETRESERA T EEN
2.02%, {ERZAREMIERGE A PR . Aok, 2-1%
BRI CHBPRE R AR ) | 4-Z55-2-F SE e A5 L 30
WEMIERTAHTIRE SR P&, KRR
A IR T N #2548 52 B H (1) Streckeer B fiAE N B
i I NP, T LA AR TR I R K, A AT
X 2 W AT

3 & #
FEIRRE WROT T, BRI TRE G 5 E K
IR A 2 P AR B R A BB L JERE, AR A4

RN, BUEEAES, BESREL: EERYRS R
JH, EEARGTERESER PRGN ED SR
B T R SRR E A S A, BRI A EARAG, A
BRERE IR, E R A RUK & B T P
TCHI R ZE 5 il SPME4S A GC-M ST £ AR X i Fh &
T JfE A R AR B EAT AR BT R A, S AR TR
T i P AP R R R K %, EARER T 1-3E 4 -3- B2
1,2,3,5,6- FLBR % PR P e 26 7 4 p AE AR P 0, T T L2
Vo U TR T M A R XU, T L I R i A 2
i H R R 2, L T R AR T RO i 4 A
B, HS5ESBETERE LR, SHRZNK
AR B SRR, B TRERY R F ok RS, W
F 7 E AR F M R RE A, S e
Bz, B4, AR SERRE e T TS ey
TERRA T, ISk 7 SRR I E & i A AR . %
WEIUCRA R T BRI T T 2 A PR I A M 7 R IR R
Ji B IR AR R VERR B = T2 S, T P
BT AR AR .

EEPpd

(1] fk, MR, LR, 45 B as & IR 0t et e (], SRR
$2,2010(23): 140-141.

21 XFW, Gk &G rE FRIEM O], T E AR,
2002(1): 52-53.

B] W8, k07, B &R FIBT S ], 'R, 2006,
27(5): 223-226.

[4] YAMAZAKI T, MATSUDO J A, HAYASHIDA T, et al. Method of
producing dehydrated fried snack food from apples: US, 3962355[P/OL].
1976-06-08. http://www.freepatentsonline.com/3962355.html.



XIERRWFSE Bz 2015, Vol.36, No.17 93
[51 &4, BREE, X967, & ARIRE A VEE A= 12 i 4 1 [17] LI Qin, ZHANG Haihua, CLAVER I P, et al. Effect of different
W 7EI]. &SSP, 2012, 28(3): 207-210. cooking methods on the flavour constituents of mushroom (4garicus
[6]  FIE, TR N, % EAEE A TSR K T 20 & bisporus (Lange) Sing) soup[J]. International Journal of Food Science
Blaf, 2011, 32(8): 167-171. & Technology, 2011, 46(5): 1100-1108.
[7]  HAMMAMI C, RENE F. Determination of freeze-drying process [18]  Axdiiim, BEPF, Pl S5, n TR RG] R 0 45 5 VR 23 (R RE e [T,
variables for strawberries[J]. Journal of Food Engineering, 1997, o i 2ER, 2012, 12(8): 221-228.
32(2): 133-154. [19] SABIO E, VIDAL-ARAGON M C, BERNALTE M J, et al. Volatile
(8]  mxk, B@E, M, . FENETWRGETER LA &7 compounds present in six types of dry-cured ham from south European
nL: 2291, 2009(3): 144-152. countries[J]. Food Chemistry, 1998, 61(4): 493-503.
[9] LAGUNA L, SALVADOR A, SANZ T, et al. Performance of a [20]  EEEEE. VOB AE A7 R b RORAR A e i 5 G I BIF ST D). T
resistant starch rich ingredient in the baking and eating quality of EFFHL TR, 2012: 1-22.
short-dough biscuits[J]. LWT-Food Science and Technology, 2011, [21] BARROS L, BAPTISTA P, CORREIA D M, et al. Effects of
44(3): 737-746. conservation treatment and cooking on the chemical composition and
[10] MAMAT H, ABU HARDAN M O, HILL S E. Physicochemical antioxidant activity of Portuguese wild edible mushrooms|[J]. Journal
properties of commercial semi-sweet biscuit[J]. Food Chemistry, 2010, of Agricultural and Food Chemistry, 2007, 55(12): 4781-4788.
121(4): 1029-1038. [22] i, sk =2 IO A= g RUBR A5 R RE R (] ARABAROE K 55
[11] SEERSr, B0, MEAR, 4. AFEFE 7 O H & B 2 1), #iz, 2007, 38(1): 39-43.
[E & 23], 2010, 10(2): 167-163. [23] AI Jiu. Headspace solid phase microextration. Dynamics and
[12] vk, R, Sk A7 o 20 2 B e Tk fL ] RHEL AL quantitative analysis before reaching a partition equilibrium[J].
%, 2012(18): 230-231. Analytical Chemistry, 1997, 69(16): 3260-3266.
[13]  RAVEk, (hTHE, A5, W3 A2 5l 02 & bR 4 i) [24]  SHAHIDI F. P & FIZK ™ SRR M. 28R, 20, A B, 26 6
R R HELT]. b AR 27441, 2009, 24(11): 47-49. T PR Tl AR AL, 2001: 74-84.
[14] Tz, S h s s Rt 6 5 T psema K s 7). 2RI 9E, 2010, [25] PIA L, GUNHILD H. Characterization of volatiles from cultured dairy
24(10): 15-19. spreads during storage by dynamic headspace GC/MS[J]. European
[151  7k%. JUM R H & RERA 5 B L D). A8 ikl K%, 2012: Food Research and Technology, 2001, 212(6): 636-642.
1-5. [26] MISHARINA T, MUHUTDINOVA S, ZHARIKOVA G, et al.
[16] PO, B, #hal. B T FE vh 4 A v il o I 7R D). £ Formation of flavor of dry champignons (dgaricus bisporus L.)[J].

B, 2009, 30(8): 255-259.

Applied Biochemistry and Microbiology, 2010, 46(1): 108-113.



