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Abstract: To investigate the changes in nutritional characteristics of Amanita caesarea under different drying treatments, in
this study, we used fresh A. caesarea as raw material and subjected them to three drying methods: vacuum freeze drying,
hot air drying, and natural sun drying. The 10 kinds of minerals, 18 kinds of amino acids, volatile substances, fatty acids,
crude protein, total sugar, crude fat, crude fiber, ash and riboflavin in Amanita caesarea after different drying treatments
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were analyzed by atomic absorption spectrophotometry, high performance liquid chromatography, gas chromatography-
mass spectrometry, gas chromatography, Coomassie brilliant blue method, phenol-sulfuric acid method, Soxhlet extraction
method, acid-base hydrolysis method of fiber analyzer, determination method of total ash in food and fluorescence
spectrophotometry. The results showed that vacuum freeze drying yielded the highest levels of crude protein, total sugar,
and riboflavin, different drying methods had a significant impact on riboflavin content, while their effects on crude fat,
crude fiber, and ash were relatively small. The mineral calcium (Ca) content was highest in hot air drying, whereas iron
(Fe), sodium (Na), magnesium (Mg), zinc (Zn), and manganese (Mn) were highest in vacuum freeze drying. The total
amino acid content, amino acid score, and essential amino acid index were ranked as follows: vacuum freeze drying>natural
sun drying>hot air drying. The number of volatile compounds was highest in vacuum freeze drying, followed by natural sun
drying and hot air drying. The types and contents of fatty acids were vacuum freeze drying>natural sun drying>hot air
drying. Based on the above three drying methods, it could be seen that vacuum freeze drying had the best retention effect on
the types and contents of nutritional in 4. caesarea, followed by natural sun drying and hot air drying. Therefore, vacuum
freeze drying was more suitable for drying 4. caesarea. This study provides a theoretical basis for more scientific and
rational drying of 4. caesarea and other edible fungi by investigating the retention basic nutrients and volatile substances
under three different drying treatments.
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AL 7 T AR A P BB A BR 4 7] 3 Diamonsil
AAA 1i5%FE (250 mmx4.6 mm, 5 pm) . DM-2560 {7,
141 (100 mx0.25 mmx0.20 um) It 5B R
£ BRZS 7l Rix-5MS BANE (154 (30 mx<0.25 mmx
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1.2 SEWHE

1.2.1 JUBHEEAE R AR TR (VED): HGE B
TS S5 RS T B T80 °C B IR AR AE AR THVA 45 vk
Ja, TR L, BT HS G TERAEN, A
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1.2.4 ZIEPRIETTE R 6 mol/L LR IK g Af
ffh, 2 HESCHE [15] {3 S aiR 2R e X br v i R
TR R A L . A% 5 SR AT Diamonsil AAA
% FE (250 mmx4.6 mm, 5 um), 0.05 mol/L Z.ER%H
K HYK Z RV pH 2 6.50+0.05)1E i sh4H
A, TBhAH B SR H . 2B FIK TR G i (HF s
NG K=1:3 1, 4F1 ) o Fik 0.9 mL/min; K&
K 254 nm; #EIE 45 °C; #EAE S 6 pL; BEEEFRF: 0~
39 min, 95%~52%A; 39~40 min, 52%~40%A; 40~
45 min, 40%~10%A; 45~46 min, 10%~95%A; 46~
60 min, 95%A; KM A [H] 60 min. 420 R 7K
i, AN, 590 nm P AT N,
1.2.5 FEERITH = RHIEZPFS5 (chemical
score, CS)!', S HLARZ 43 (amino acid score, AAS)!8,
S LR LU {H (ratio of amino acid, RAA), 2512 FU(E
ZHBU(RAA/ratio coefficient, RC), Z L% LULIE RS
(score of ratio coefficient of amino acid, SRC) Fl.ATF
S ILMRTE B (essential amino acid index, EAAI) ){E!!
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ik, mg/g; Ag N FAO/WHO P4 bn fERE 2 [H]
SAFEMR B, mg/g; Apgg NG AR M T [A] P e 2
iR &, mg/g; RAA v N & FEBR LA 1~ 2 1E
RCqp, AR HUIE R BAIARIEZE; RC ¢ HEIENR
FUAE 22 200 S Y9 0E 5 n i B8 1 S0 3L 18 %K LysP.
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BE 260 °C; FEFAEAARTL 5 pls 400t 21 15 2N A
<, Ui 2.3 mL/min; &EE (FID) IR 260 °C; R
JAAFTHE, 110 °C ({345 13 min), P4 10 °C/min THGR
% 180 C(f£4F 6 min), FILA 1 °C/min FHEZE 190 °C
(fF4F 20 min), Fx)5 A 4 °C/min FHEZ 250 °C URFF
15 min) ., Z5EZ0E GB5009.168-2016 £ 5 %5 4= [FH
ShRfE B P AR DR (I Y v AR TR A T A
1.2.7 ¥ERERSTINETT R S350k 23] R iTT
2, 3% & 1F . R Rtx—5MS(30 mx0.25 mmx
0.25 pm) BYNE (A 2 /G i 2 mL/
min; PERE RSN 250 °C; #EREBEECN AN 500 R
PP FHERR, WILATREE 35 °C(F4F 6 min), Lk 4 °C/
min FHEZE 120 °C (#44FF 3 min), HJ5 LA 8 °C/min F}
IR ZE 240 CHREFFE 5 min) o FRIE &M BEAR AN
EL; - THEE N 70 eV BT IRIEREN 230 °C; ALk
BE2A 240 °C; BHRHEMTEFEN 30~550 amU., JHFEHT
2 M EBRASEE 2R Eg, SR 00 ARG BCR TR
BEEE AL 240 °C R4k 50 min, 43 SIFREUAS [E] 45
AEFRAGRE S 2.0 g T° SHIMADZU TR 2SI A AR B
FEET FIUERILR IR B 80 °C; FESLTE 80 °C R T
ZEHX 10 min J& EAZHHAE, S3-HTESESR 73 min, SR
2 GCMS solution\library\NIST17.1ib 3% £, 14 &8
FEALEE 80% LA b i oyt 4 7 e P, W AR T —Fkik
A TG AR &
1.3 HIELIE

BER SCY6 A — IR, Bu¥E FH Excel 2016 4-FF |
IBM SPSS Statistics 26 #1775 224587 (P<0.05) S )%
SR AA S AHT, F 45 E FH Origin 2024 A= % . f A
SIMCA 14.1 4 #E47 32 B 4353 ¥t (principal com-
ponent analysis, PCA) . 1F 32 {5 /N — 3¢ #4 551 53 B

(orthogonal partial least squares-discriminant analysis,

OPLS-DA), DL M 1A i AL & FE 2L R (variable
importance in projection, VIP) %5,
2 HBRESH
2.1 EXREFHSFIEN

FHEE 1 AT, 7 — RIS R R iR S5 R B
T E AR AR A A AT 4E, VFD. HAD. ND
A 3L A 55 3 Y B T oRLER 15 1 43 0 D 20.01%+
0.12%. 19.03%+0.04% FI 18.08%+0.05%, HAD |-
AR TF VED TR AT 3500, iX Fhas e iR
2 FEUE TR A AR AR S, DA A& A KA, T AH
BT A SR A, AR ] DA AR S R PR R 1
HGHIE A — )2 AN, DA TTE B e A & A — B
(] e e 31— I BE A E F o F AR IS g 1 sk A b
TR SRR b, SRS IE AN .. I,
VFD T Ab T Has BRECIRAS, AN TR AL 11 7=
AP, H A == R RS s AR RIS, A B
TR P A 4R, DT AS R 1 1 5
7£ VFD &b 3 b i 25 (P<0.05) /&5 T> HAD H1 ND 4kt
FE . HAD &b3H i 3 (P<0.05) 75 T ND 43, VFD,
HAD. ND &b 3 (1) 1% 35 19 5 B o BB & 2 43 31
4.32%+0.13%. 3.62%+0.10%. 3.65%+0.08%, HF s
KT FERAERN, R I EORE k3 S A Sk
g, k. BEHBRES ARG EIEZ R k2R
REROL ATAHAS: HAD F ND A 35 Ff 48 25 RO 5 B v s
BE S = W 3 (P<0.05) Ik T VFD. VFD. HAD. ND
Ak B A R T G TR TR A B R B iR 4o 7.3540.06.,
2.52+0.04. 1.40+0.02 mg/100 g, }% 8% EAE IS
T ERAE—EMIEET, BRI R R i ]
PR BRI RE I E (A5 8 38 R 2k — 8 i 43t
TS R T RAL TARIRAR AT, A B TR R
LiAF, NI VED A% 85 3R i 35 (P<0.05) i - HAD
I ND, HAD %83 W3 (P<0.05) /= T ND. £% I
AT UL, ANE T s SR E R R 5. B
FZ B ZA — 2 IR

EPIAN [ R Ak R i RS TR ORI i R
2 YE . KA S IC 2 5, 0] UL = A s A EAN ]
MR ER T B B RS E o 25 I, LA TR TR
e 5 G TR P A SR AR B U B -
22 WHIRTERESENH

FH2E 2 AT, = Fp Ty A B RS SR RSB TR
TR N K 63, Mg, Ca IR, 758 4y
Ko s U I I B AR Rl s E o, m] AT b AR o 114

1 FORIE] TR AL B il A SR ) B

Table 1 Basic nutritional components and their content in three different dry samples
T4 HIE S (%) SHEE (%) HUIE I & 1 (%) HLLF4E 55 (%) WG (%) W8 R ik (mg/100 g)
VFD 20.01+0.12* 4.32+0.13° 8.2240.21* 16.25+0.05* 7.28+0.18* 7.35+0.06"
HAD 19.03+0.04° 3.62+0.10° 8.2740.16" 16.27+0.11* 7.27+£0.10* 2.52+0.04°
ND 18.08+0.05¢ 3.65+0.08° 8.19+0.04* 16.31+£0.07* 7.33+0.08" 1.40+0.02¢

TE: SR A RII/NG FRRoR BAT 8225+ (P<0.05) o
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Table 2 Mineral elements and their contents in three different

F 3 SRANIE TR A B S P R 1 R AR

Table 3 Comparison of amino acid content in three different

dry samples dry samples
B i (mg/kg) J— i (mg/g)
JLE MR
VFD HAD ND VFD HAD ND
Ca 119.05+0.08° 198.17+0.32° 161.82:0.09° REH R (Asp) 12.41£0.25 11.68+0.42 12.00£0.30%
Cu 10.40+0.13° 11.35+0.18" 12.1940.05 AR (Glu) 16.89+0.57 14.60+1.12° 15.48+0.83%
Fe 116.60+0.18° 39.75+0.08° 52.99+0.07° 25 (Ser) 6.97+0.13 6.68+0.12° 7.4120.13"
K 3070.5640.22° 2873.0240.05° 2939.9640.34° HEM(Gly) 5.5340.19% 5.3140.07" 5.6940.15
a b b vy . Y .
Na 39.18+0.03 29.3540.05 31.40+0.15 % (His) 15155143 14.60£1.14°  16.7320.94"
a c b
Mg 383.15:0.31 24058018 281.85:0.10 i Arg) 6.96£020°  885:0.12°  9.63+0.43"
.36+0.05* .14+0. .63£0.02° e ; .
Zn ig Z : 803 6; 14 ggz ;‘(7) gi ggib VTR (Thr) 6.23+0.07 5.45+0.04° 6.38+0.11°
M 88+0.10° 18.1120.04° 340, . ,
" AR (Ala) 7.02+0.24° 7.46+0.16° 7.97+0.25°
cd 0.48+0.08" 0.3120.03° 0.45+0.02° o
, , , %2 (Pro) 6.93+0.26° 6.77+0.12° 7.09+0.26°
Pb 0.52+0.04° 0.50+0.03° 0.5120.03° S (Tyr) ; .
—— — — — AW (Tyr 9.60+0.07* 7.65+0.03 6.71£0.97
VE: A AR /IS R 7 ELAT 1352 57(P<0.05); 31 oo
SR (Val) 4.310.16° 3.03+0.45" 2324027
B 4 B * b b a
KBS, K RS TF Y Ca. Fe. Na. Mg, Zn. Mn AR (Met) 5.23+0.06 5.45+0.18 6.02+0.30
. . _ o e s &2 (Cys-Cys) 1.01+0.30* 0.95+0.23" 1.34+0.13"
F1 Cd IR, TE AR TR B T A B 2557 oo e \ ,
AT P SIEER (Tle) 4.52+0.13 4.660.16" 4.93+0.20°
< S Y, .
(P<0.05). #"#lit Ca 7E VFD, HAD. ND &ty 5o 2R (Leu) 8.58+0.08" 8.53+0.29° 9.45+0.32°
S 119.05£0.08, 198.17+0.32, 161.82+0.09 mg/kg, KTEM(Phe)  6.614024°  539£026°  5.55:0.38"
PIXTFHR A Y0 Ca & B 13 (P<0.05) 5 T HAY i (Lys)" 5.48+0.05° 5.55:0.03 5.88+0.12°
PR, B Fe £ VFD &2 3 (P<0.05) 582 (Trp)” 1.54+0.02° 1.28+0.02° 1.70+0.02*
=T HAD #1 ND, VFD ' Fe & #2952 HAD B4 2.9 EAA 42.50+0.20" 39.33+0.27° 42.23+0.94*
. NEAA 75.86+0.26° 72.39+1.76° 76.10+0.99*
% . ND i 2.2 175, H ND & 3, & 3 ( P<0.05) /=
" [3 & N i i ( - =T TAA 118.36£0.34°  111.73+1.52°  118.33+1.88°
HAD, ] WLAS [R] (4 T4 A BEXT 41 BT Fe 1Y 52 M A% MSG 29.3040.60°  26.28+1.53°  27.48+1.13®
. VFD H1f Na, Mg. Zn. Mn 3 & 3 (P<0.05) & D 7730£043  73.01£127°  76.41=1.17°
F HAD 5 ND. 7E VFD H[% Ca VISR Z 0 Yo E/T(%) 35.91£0.13° 35.21+0.71° 35.68+0.28"
TR o KT, ASE I TR R Py B | 40K E/N(%) 56.02+0.32* 54.36+1.70° 55.48+0.67°
§ . — " § M/T(%) 24.76+0.58" 23.52+1.06 23.24+1.33%
e A R 2. S A AR R], T S M 4540 1) JBR A ’
D/T(%) 65.3120.54° 65.34+0.37* 64.57+£0.19°

AR R R TR A S i S A Iy
8] 56 R S ARR B B FEAS [A] 4y 2 i B
) T S RIS RIS . FE R AR R T Ak
HEHR, Cu, K. Pb IS G W22 5, UL AR+
FEITRXT Cu. K. Pb M-S f5EMa4 /)N

PR F R A K. Ca. Na, Mg 5 A
FRAHREIGE, FHFE 2 TI5, Ca. K. Mg &40k
119.05~198.17.2873.02~3070.56 .240.58~385.15mg/
kg, UaPAHRE TR R T BA T LIVE B | A5 FIBEIc IR I FAR
BYZ — ZRASIE AL B A A S b A TR
Cd F1 Pb IJ1E GB 2762-2022 & E L L2 hriE 7
s e R ) (45 <<0.5 mg/kg. HY<<1 mg/kg, T
FHIH) MR E LN, 555 B R b
2.3 [EB ORI
2.3.1 IR S SR il xR ET
A B PR R R BAACE S A T SRR 2 43 AT, RS
HR ARG Y 18 Fh SRR, S 3 Fis.

FHE 3 A1, RPN [E] T b B A RE i vh 2 AG
M E] 18 FPEIFEAR . KM . BHEBRIE VFD H111y
B3 (P<0.05) 5 T HAD T4, BRE TR . 44
Bz . ZENERLAE VED 8 i 35 (P<0.05) = FH:
AWIF TR . 7E ND 22 &% . H &R . 4R

T L EILI, F4. 5[ BAA TR ILER i NEAA AR
T R A TAA N SURENR (500; MSG  fif DR 2 BE R i D W25 IR
SRR M B/T R A B e 55 A R S T B LI BN A5
i ot 5 A0 AL 1o 1 L MUT S S R A TR 7 d S AR 4
LAY L D/T R 25 A w5 S A A LU
2. SR . SLAEIR . R AN 2 TR 10 B i
FTHEWA T, VFD ZbF 8RS 35 R B TR &
R LR A B (118.36+0.34 mg/g) 5 ND &b ¥
(118.33+1.88 mg/g) W TC .3 22 57, i HAD AbHH
E(P<0.05)IL T XM . Al REEHUR TR 2 b
T IERAE S N AN B AR A S N AR R, P A
TR Z . Uired IR . AR TR IENR | fEpRa 3t
BR A2 FHESLBRTE VFD A1 ND HhJG 25 25 5%, T 7E
HAD HhERfEFR LR A1, & 5 W3 (P<0.05) LT
Hogxwizr . nIREIRN/K N ) S 308 RIS B
TP, T S IR R S P A I N ) ISR I N A, R
A IRIELRE S50 R SR Am s o A EA 720, BtiE in
PRET ] A HE K, Pt SRR L s i — 25 40 AR, A
30 HAD ACFRAAE S P2 B R s . D RT 2 SEIR
3 (P<0.05) IR TH e A,
LA FAO/WHO #& I i 28 ZE R R S 1R, XA
[ 47 20T AR B g e 2 T T o S 3 P 2 il S5 A



4785 % oM

PR, 45 RO TR 2O S B T AR B SR AT R P B 5

<271 -

FOEARUESEA T o, 4551 0Lk 3. = Fh o =Cdhab
TR IR BN 39.33~42.50 mg/g, FFREIEIR &
IR B B A ELIE R 35.21%~35.91%, 5 FAO/
WHO #EFFEARE TR (EAA/TAA 55T 40%)
FHEER, T 2 SR & i S AR TR A SR B i LU AE
H 54.36%~56.02%, 5 FAO/WHO BAH 25 (1 s =
TR 60% FHZEAK . XFRH =P =0T
e TE R TY PR SRR 2T FAO/WHO R AR
B UTTARUE, RIS S5 S5 pa ] LIAE S —Fh e 2Rk
Wi A PR B B FH R

AN R FJg A B A 25 S8 B R I A R p e
BREFEIR AN AR . 155 RYE T P R & R
FENRAARIEETR, N S mRenmIEH—
2, Be R IEELR, L3 ik 27.69 me/g(BME),
LR AE Y 23.84% (MMH) . RAHEIR . AR .
HEmR . HER . AR BRI . b 2R A
RN U 25 FHE LR, 72 — Mgy g s
OB T 2 FH &R R o B LR & = Y B4y 5 R
65.31%. 65.34%. 64.57%, “F- ¥ 5 & F g 2= 1
65% LA I, ] DR 55 RO T B2 —Fh R e 5 24 FH 2
R BRAR R IR A B FH R .

4 AETERDT AR T AR IR Y
IR LA
Table 4 Mass fractions of essential amino acids in total amino
acids in samples under different drying methods compared
with the reference spectrum

2.3.2 SEFLREFFMETEN AL E TR ET
s R SRR LWE R B0 . LIS P B Eie
FLhth, I BARp b A T R 5 S WHO/
FAO HAHXF I 1 2 S A s sl o i Ak
ATXF b, B Ee e AR R 1) IR (R =
Xof AN [ g Ak B S i %Y B v A5 T A TR
i EAA {H5 WHO/FAO A ARXS N i 22 Jk iR =0
A AR HEATXT L, 45 R 0% 4. 7€ VFD
SRR . e AR RS, HAT 3R
T WHO/FAO #EiE, N I3 2 BR AN 2 R+ AT 24
iR TaX9E AR, 78 HAD R4 R A &
TRk, Y8 T WHO/FAO i . 7E ND ] H A5 45
SR BRI T WHO/FAO #=i% . 7£ HAD fil
ND H HA &R . 85 2 % e &0 A i & e+ 254
IR T4 AR

MPER 4 b ATF AR N OB LR 1Y BT i S
B, w1 DATHR =R A [a] B 0y =R 35 3 5 TR 1Y
AAS. CS. RAA. RC. SRC Tl EAAI {8, M HE
FEEIEA TP, G5 R 5.

AAS & RAA fEfE R B YR AR5 AR
P A AR U A IR R, AAS (RSB S
MBS, R S BRI R . M AAS P53k
& VFD>ND>HAD, & T8 7730 AAS B A 1%
HAR+RNRIR . 75 =Pl P E—BRHEER
FLPR YA R AR a1, 5 — Bl e 2 L e i R . Y
RC KT 1 Bi/NT 1B}, FRoRiZFh b 75 20 5L i A Xt
o RN B, fF VFD H RC 23T 1 B9 A 75 & I8

[ = 2 ~
JE . WHO/FAO %f%;ﬁéﬁ | REOPRY) (RC=1.1) MR (RC=1.00), 7E HAD tft RC $iT
it 50  VFD HAD ND N .
1 A 73 & iR (RC=0.99), £ ND 1 RC £2iF 1 9
/“;H ;—;Th * L. .
i 4 47 526 488 539 Swams(RC—1.07). SRC JRBFSEH F LS H AL AL
iR Va 5 6.6 3.64 271 196 _
L " PO ZFE b o = Fh A | 8 07 K SRC 1H >
ER Met +BER R Cys 3.5 5.7 527 573 622 Y A5 B AT T 2 L M
SR 4 54 3 417 417 ND(58.71)>HAD(56.05) >VFD(51.09), SRC 3 1E
AR Leu” 7 8.6 725 7.63 7.99 50 DL b, =Ry AR i HR o T SRR 1 S5 44
P Z R Tyr + 75 7 2 FPhe” 5 93 1370 11.67 10.36 A S EE, EAAT {EHIY KT 100, R =Fp+
R Lys 55 7 463 471 497 Y 7 2R i P TS SRR A A S AR R A
Trp 1 1.7 1.30 1.15 1.44 E;:’ ﬁ?%’ﬂﬁﬁﬁ:o
£S5 BERBETLEEIRN AAS, CS. RAA, RC. SRC #l EAAL {4
Table 5 AAS, CS,RAA, RC, SRC and EAAI values of essential amino acids in Amanita caesarea
VFD HAD ND
EAA
AAS cS RAA  RC AAS CS RAA  RC AAS cs RAA RC
SRR Thr 131,50 111.91 1.32 1.1 122.00  103.83 122 099 13475 114.68 1.35 1.07
His{RVal 72.80 55.15 073  0.56 54.20 41.06 054 044 39.20 29.70 039 031
ERBMet +HHEEFRCys 150.57 92.46 1.51 1.16 163.71  100.53 1.64 1.33 177.71 109.12 1.78 1.41
SreaRlle” 95.50 70.74 096  0.73 104.25 77.22 1.04  0.85 104.25 77.22 1.04 083
sE5 MR Leu 103.57 84.30 1.04  0.80 109.00  88.72 1.09  0.89 11414 9291 1.14 091
R Tyr+ A & fiPhe” 27400  147.31 274 211 23340 12548 233 1.90 20720 11140  2.07 1.64
R Lys” 84.18 66.14 0.84  0.65 85.64 67.29 0.86  0.70 90.36 71.00 090  0.72
R Trp 130.00 76.47 1.30 1.00 115.00 67.65 1.15 0.93 144.00 84.71 1.44 1.14
AASFEHIE 130.27 123.40 126.45
SRC 51.09 56.05 58.71
EAAI 119.91 113.87 114.78
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2.4 BERREREYNE 534

XF 37 Fh I W 1 T PR TR AR R FH R AR = Y
FESBEAT I HTINAE, 37 FHIRIITIR Y BRI i =25
EREE WA 1 Al i s R DLIE 2; #E 5 v BT
T INRITTR WAL 6.

60
50
40
30
201,
10 \

mV

; 1 e
20 70 80
Elj‘lEl (mm)
B 37 FIEMTIR P B b i o i
Fig.1 Chromatogram of 37 fatty acid methyl ester
standard solutions
HJ: B 1~37 43 1 X B : 1/C4:0, 2/C6:0, 3/C8:0, 4/C10:0,
5/C11:0, 6/C12:0, 7/C13:0, 8/C14:0, 9/C14:1, 10/C15:0, 11/
Cl15:1, 12/C16:0, 13/Cl6:1, 14/C17:0, 15/C17:1, 16/C18:0,
17/C18:1n9t, 18/C18:1n9¢, 19/C18:2n6t, 20/C18:2n6c, 21/
C20:0, 22/C18:3n6, 23/C20:1, 24/C18:3n3, 25/C21:0, 26/C20:2,
27/C22:0, 28/C20:3n6, 29/C22:1n9, 30/C20:3n3, 31/C20:4n6,
32/C23:0, 33/C22:2, 34/C24:0, 35/C20:5n3, 36/C24:1, 37/
C22:6n3,

1257 18
100+
20
~ 751
g
501 12
251
0 o |5 T 1232425 2027 3932 e S 37
20 30 40 50 60 70 80
Ah I (min)
B2 B2 VRO TR Sl AR TR P e 3 14

Fig.2 Chromatogram of fatty acid methyl esters in vacuum
freeze-dried samples
TE: WA 5 S W N A, R SE bR, BT ECT 50y
SXFR: 9/C14:1, 12/C16:0, 13/C16:1, 16/C18:0, 18/C18:1n9c,
20/C18:2n6¢c, 21/C20:0, 23/C20:1, 24/C18:3n3, 25/C21:0,
26/C20:2,27/C22:0, 29/C22:1n9, 32/C23:0,33/C22:2,34/C24:0,
36/C24:1,37/C22:6n3,

FH 6 R, =R AS [H] b Ab 30 4 A% 25 RS TV T
LRI Y 28 AR R IR, AL G 14 R G 1T TR,
6 Fh A IS R, 8 Fh Z AN AR D R . Horh
VFD AL BRAGEE S A 25 F, HAD 18 19 1, ND
T 24 . VFD & 4 FiREENRDITER, ND hA 2 Ff
FEENRINTR . VFD ARBRMEE S S ERm a1
PUBRIR, HR 2N -9-+ /\f—H 1R . Wi, -9,12-+/\
filk _J75T8; HAD F1 ND H & e w1 i 32 -9~ /X
Tk — TR, ELRI -9, 12~ /\ Bk — 45Tk . 7S

“ VFD AP {788 55 RS B &L b SR T R & B i
, 35 76287.01£134.96 pg/g; ND AbFREEE S b S8

6 ZAAIE TR SRR SRR B P IR R A
Table 6 Composition and content of fatty acids in Amanita
caesarea samples subjected to three different drying treatments

P
pa— &t (ng/g)
VFD HAD ND

T 87.06+0.55" 81.61+0.53" 82.89+1.14°

(&A1 46.92+0.06" 36.58+0.41° 32.78+0.19°

FR nd nd 23.51+0.27

T BRTR nd nd 47.85+0.26

kTR nd 35.90£0.27° 21.75+0.21°

| DUk 29.57+0.45° 43.15+0.12° 48.58+0.03°

T ILERTR 181.12+1.26° 106.94+0.16¢ 279.92+0.58"
TISERER 1421.99+0.61°  3683.69+4.70°  2894.90+0.41°
JBE-9-+7SHk—IR 442.43£3.11°  257.75+1.09° 572.86+1.89°

Mi-10-+-Efk—#R2 61.46+0.03° nd 38.33+0.45°
+/\BR R 626.60+5.16°  3122.47+0.09°  1844.74+4.56

JE-9-~F /\Blk—I5THR  19658.42+73.48° 31591.98+13.64° 34871.57+24.33"

i Ji-9.12- -
JIGE 5T 9,41@% Pg/\ﬁﬁ* 12208.16£0.80° 14435.60+75.05° 21482.72+12.91°

AR 70.71+0.12° 156.22+1.13° 135.20+0.66"
ME-11-— A B—MlR 172.25+1.58° 85.48+0.58° 105.32+1.30°
Ili2, Mz it - -

”J"”J"Jﬁ;‘éi’%g T g asa014 nd nd
B e /373 41.15+0.20 nd nd
I - B o 7
Gt 5t ”;lﬁ o s — 348.48+1.30°  495.18+26.73"  918.08+5.17
TR
A TmRER 71.99:0.08° 162.87+1.50° 101.74+1.39
i i i -
) U}(i“g =+ 146.78+2.86 nd nd
i-13-—+ R
P 82.04+2.2 nd nd
- =
Jt-5.8,1 11,14:7%%17_11 117.34+2.09* 44.1240.45° 39.83+0.84°
IR
T =RRIER 468.35+4.60" nd 37.48+0.61°
I - — e
Ji13,16 *Q;if W 238.98+0.16 97.03+0.28" 42.26+0.80°
R 31673.75£63.31°  2505.21£1.63°  1580.47+0.07°
Ji-5,8,11,14,17-—+ b o a
TR 428.21+0.89 139.73+0.99 602.1142.00
i-15-— e
Ji-15 %E{ﬁm’% 545.17+0.43" nd 390.94+1.04°

Jifi-4,7,10,13,16,19-—
WO
it 76287.01£134.96* 57456.25+75.20° 66293.16£16.47°

% r[l_d]}H%hu"JHj [T 4 AR/ NG TR R BAT B35 255 (P<0.05);
71 o

7081.62+5.25° 374.71£2.12° 97.34+1.00°

Wit & & 66293.16+16.47 pg/gs HAD AbBH AL 5,
T RIE R AE = F il 57456.25+75.20 pgl/g.
AN FE T R SRS E R T S R RN
AR, VED A3 AL SRR DT8R & & S A2 ()
1iBc%, ND IR .

R A

Xof ZPAS R 2 A e 25 TS PR R Ay
MAEaNZR 7 fras, Fesee 84 Fhda &Ml sy, 7T 43
S 9 28, i fdE 12 FREES | 21 FhEESS . 2 FRERS .
7 FhERSE . 12 BRSS9 FIERZE . 9 FRARIRSE 2 Bl E

s, 10 FhHABZRIL-E5Y . VED 7 60 FhH%E A& M
Sy i B R PE RSy S Y 99.96%, HAD 1 37 Fhig:

KPR 5 100.00%, ND i 45 Fhdg & vk il 4y 5
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Table 7 Volatile components and their relative contents in Amanita caesarea subjected to three different drying treatments
. AR S (%)
Fe EY Ey'e4 CAS%
VFD HAD ND

1 R 2-Z B 1-Hexanol, 2-ethyl- 104-76-7 0.26x0.02*  0.27+0.09°  0.31+0.05°
2 T S Silanediol, dimethyl- 1066-42-8  0.07+0.02°  0.14£0.04°  0.03£0.00"
3 IECE 1-Hexanol 111-27-3 nd 0.19+0.02 nd

4 1B 1-Octanol 111-87-5 nd 0.06+0.00 nd

5 e 1-Undecanol 112-42-5 nd 0.030.00 nd

6 S 1-Butanol, 3-methyl- 123-51-3 nd 0.67£0.05°  0.54+0.05"
7 S -2 475 -1l 2-Octen-1-ol, (E)- 18409-17-1 nd 0.06+0.01 nd

8 2,6- I %E-1,3- -4 m-Dioxan-4-ol, 2,6-dimethyl- 4740-77-6 nd nd 0.03+0.00
9 g 3-Octanol 589-98-0 0.240.05" 0.57+0.10" 0.25+0.04°
10 2-LIFEIE B Ethanol, 2-(vinyloxy)- 764-48-7 nd nd 40.79+1.8
11 2- R B -6-J5-3- 1% 2-Methyl-6-hepten-3-ol 78631-45-5  9.15+1.02 nd nd

12 2-Fhfi-4-HR-1-1 2-Nonen-4-yn-1-ol, (Z)- 134225-90-4 nd nd 0.03+0.00
13 % I Benzaldehyde 100-52-7 173031 0.35£0.02° nd

14 2-EH RO 2-n-Butylacrolein 1070-66-2 1.94+0.08" 0.18+0.03" nd

15 TR Pentanal 110-62-3 2.43+0.20° 0.30+0.03° 1.80+0.22°
16 1E B Heptanal 111-71-7 0.56£0.07"  0.18+0.03" nd

17 B Decanal 112-31-2 0.04+0.01°  0.03%0.00°  0.04+0.00"
18 2-HIE L Benzeneacetaldehyde 122-78-1 0.15+0.02°  0.29+0.07°  0.10+0.02°
19 2-HISE G Pentanal, 2-methyl- 123-15-9 1.24+0.17 nd nd

20 IETE Butanal 123-72-8 nd 0.210.04 nd

21 1B Octanal 124-13-0 0.4240.05°  0.36£0.02°  0.40£0.03®
22 IET Nonanal 124-19-6 0.760.04" 0.29+0.03° 0.51+0.04°
23 S -2-T- % 2-Nonenal, (E)- 18829-56-6  0.05+0.03" nd 0.1140.04°
24 3-FECEE Hexanal, 3-methyl- 19269-28-4 nd nd 0.32+0.04
25 S22 -2,4-58 s 2,4-Decadienal, (E,E)- 25152-84-5 nd nd 0.03+0.00
26 E-2-F T 2-Octenal, (E)- 2548-87-0 0.12+0.04° nd 0.49+0.03°
27 ER S 2-Phenylpropenal 4432-63-7 0.1£0.04®  0.06£0.00°  0.14+0.03*
28 4-F -3 LI 3-Pentenal, 4-methyl- 5362-50-5 0.44+0.06° nd 0.13+0.03°
29 ST Butanal, 3-methyl- 590-86-3 12.55£0.11°  8.68+0.73°  6.48+0.93°
30 ECEE Hexanal 66-25-1 13.16£0.67*  5.49+0.17°  10.27+1.20°
31 2 -2-CL A 2-Hexenal, (E)- 6728-26-3 0.32+0.04 nd nd

32 2-F = (B ) Wi 2-Tridecenal, (E)- 7069-41-2 0.06+0.02 nd nd

33 5 T Propanal, 2-methyl- 78-84-2 5.15+1.02° 6.70+0.79* 2.15+0.39"
34 R UKEHATR Acetic acid 64-19-7 nd 0.03£0.00°  0.02+0.00°
35 L-(+)-3L1% L-Lactic acid 79-33-4 3.34+0.54 nd nd

36 B kiR T A1 -2- AR Carbonic acid, decyl prop-1-en-2-yl ester 103-24-2 nd 9.40+0.68 nd

37 FIRH g Octanoic acid, methyl ester 111-11-5 0.02+0.00° nd 0.02+0.00°
38 S IR T g Methyl isovalerate 556-24-1 0.23+0.03 nd nd

39 1—m%—2—/fk@1‘§33é?dﬁ—l—m 3—Cyc1ohexenz—xl(;f:’arrrlla;i}}llllizsiceird, l-methyl-2- 20 o0y 0.07£0.03 nd nd
40 -2 TR T R 2-Octenoic acid, methyl ester, (E)- 7367-81-9 0.04+0.01° nd 0.02:£0.00
41 — Eﬁ*ifﬁé}yﬁgﬁ D imethygﬁ;‘;‘fg:;yi‘li’e octadeeyl - 1619-62-1  2.10:0.15 nd nd
42 2-IFNFE-2-EEE-1- L ZBE 2-Cyclopropyl-2-nitro-1-phenyl-ethanol 2566-44-1 nd nd 0.72+0.10
43 Rk 2,6,10-=H -+ =k 2,6,10-Trimethyltridecane 3891-99-4 0.0120.00 nd nd
wo I T et ettt SO 26095
45 B e Heneicosane 629-94-7 0.06£0.01°  0.03+0.00 nd
46 WL Styrene 100-42-5 nd nd 0.54+0.06
47 M= 3- F -2- 2 M 2-Hexene, 3-methyl-, (Z)- 10574-36-4 0.09+0.02 nd nd
48 1374 1-Octene 111-66-0 0.2140.03°  0.24+0.05*  0.25+0.03"
49 1+ 1-Dodecene 112-41-4 0.04+0.01 nd nd

50 -+ 1-Docosene 1599-67-3 nd nd 0.02+0.00
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AR B (%)
B KA EY YU, CASS
VFD HAD ND
51 (+) -tk D-Limonene 5989-27-5 424+020°  2.49+0.36°  2.95+0.14"
52 1,3,5,7-F5¢ DU 1,3,5,7-Cyclooctatetraene 629-20-9 0.70:£0.04° 0.67+0.09" nd
53 b (+)-alpha-Pinene 7785-70-8 0.11+0.02 nd nd
54 S liibiid .gamma.-Terpinene 99-85-4 0.09£0.03*  0.07+0.01*  0.06+0.01*
55 A 3-2¢1 3-Octanone 106-68-3 1.37£0.11° 1.1240.12°¢ 2.83+0.06
56 2- i 2-Undecanone 112-12-9 0.09+0.02° nd 0.05+0.01°
57 1-3445-3 -1 1-Octen-3-one 4312-99-6  0.42+£0.04"  0.29+£0.03°  0.64+0.05°
58 2,3-T i 2,3-Butanedione 431-3-8 nd nd 0.55+0.05
59 2-C i 2-Hexanone 591-78-6 nd nd 0.710.0
60 2-(2-5UR L) 13 i 2-Acetonylcyclopentanone 60415-94-3  0.08+0.03" nd 0.06+0.01°
61 2- 54 2-Decanone 693-54-9 0.03+0.02 nd nd
62 KR Acetophenone 98-86-2 0.04+0.01 nd nd
63 9- AR [4.2. 1 L-7-H5-4-TiH] 9-Oxabicyclo[4.2.1]non-7-en-3-one 76400-39-0  5.03+0.15 nd nd
64 FIRL 2- T HE A R Furan, 2-pentyl- 3777-69-3 nd 0.96£0.06"  2.14%0.16"
65 2-PELuk g 2-n-Heptylfuran 3777-711-7 0.0120.00 nd nd
66 2- T ALk g 2-n-Butyl furan 4466-24-4 0.45+0.02 nd nd
67 IR LE Cyclopropane, octyl- 1472-9-9 nd nd 0.02+0.00
68 2-PHLINE 2 1,2-Epoxynonane 28114-20-7 nd nd 22.31£1.16
69 P IS RE A BE Cyclohexasiloxane, dodecamethyl- 540-97-6 0.05+0.00 nd nd
70 PR HIR P4 Cyclopentasiloxane, decamethyl- 541-2-6 0.050.01° nd 0.02+0.00°
71 I\ SETAR DU ik St Cyclotetrasiloxane, octamethyl- 556-67-2 0.04+0.00 nd nd
73 R i Dimethyl trisulfide 3658-80-8 0.12+0.03 nd nd
74 R it Disulfide, dimethyl 624-92-0 0.72+0.05 nd nd
75 A JNH BB o Sk Octaethylene glycol monododecyl ether 3055-98-9 8.62+0.97 nd nd
76 SB-IE N LR o-n-Propylhydroxylamine 5792-43-8 nd 36.31£2.49 nd
77 A S Ethylbenzene 100-41-4 0.32+0.04" 0.20+0.03* 0.26+0.09*
ZF; 1b,4 —Eth}e]mop; n(tialen(o 1[ 1.2- 2H-1b,4-Ethanopentaleno[ 1,2-
78 alpdzﬁf_nti;ffbé_Z_’alpta_’ bloxirene,hexahydro-,( 1a-alpha-, Ib-bta-,  117221-80-4  0.020.00° nd 0.040.00°
Sa-alpha-)- (9CI) 4-bta-,4a-alpha-,5a-alpha-)- (9CI)
79 AB-SF I HEE o-Cymene 527-84-4 0.10£0.04 nd nd
80 B Hydroxylamine 7803-49-8 nd 9.90:£0.88 nd
81 2-F L HE Rk 2-Isopropoxyethylamine 81731-43-3  19.33+1.23 nd nd
82 AR 0-Xylene 95-47-6 0.56£0.07*  0.45£0.06®  0.42+0.03
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