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Analysis and quality evaluation of nutritional components in
wild Cantharellus cibarius Fr. from Linzhi, Tibet
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Abstract To systematically analyze the nutritional components of Cantharellus cibarius Fr.and evaluate its nutritional
value, the contents of water, crude protein, ash, crude fat and total sugar of wild C. cibarius Fr. were determined by
national standard methods. The mineral elements, alpha tocopherol, fatty acids and volatile components were determined
by Atomic absorption spectrometry, Liquid chromatography.Gas chromatography and Solid phase microextraction and
Gas chromatography/mass spectrometry. The contents of water, crude protein, ash, crude fat and total sugar in C.
cibarius Fr.were 90.36% +0.82%,21.82% £0.21%,3.54% +0.34%,2.12% £0.14% and 37.72% £ 0.28%
respectively. The contents of K,Ca,Mg,Zn,Fe and Mn were 366.10+2.76,48.47+0.83,84.30+2.99,7.73+0.48,
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22.35+£0.80,and 1.78 £0.24 mg per 100 g, respectively. The total amount of amino acids was 11. 19%, the total

amount of essential amino acids in human body was 3. 95% . and the ratio of essential amino acids to non essential

amino acids was 0.55. The composition of amino acids was similar to the standard model of FAO/WHO protein,and the

AAS, CS and EAAI were 1.13,0.84 and 0.81,respectively. The content of alpha tocopherol was up t0 9.56 +0.36 mg

per 100 g. There were 23 fatty acids in C. cibarius Fr. . including 12. 92% of saturated fatty acids.7.19% for

monounsaturated fatty acids and 79. 89% for polyunsaturated fatty acids. 67 kinds of volatile components were

detected and 25 compounds were identified that accounting for 77.60% of the total distillate composition. And the main

components are beta lonone (26.02% ) and gamma nonanoic lactone (11.96% ). This study showed that C. cibarius

Fr.was a valuable edible fungus with high development and utilization value.
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Table 1 Comparison of the contents of common nutrients between Cantharellus cibarius Fr. and other edibles %

ok Koy K5y LA Wi HEH ey
Material Water Crude ash Crude fat Crude protein Total sugar
X9 T (AR 2 90. 360. 82 3.54+0. 34 2.12+0. 14 21.82+0.21  37.72+0.28

C. cibarius Fr. (Linzhi)

X0 31 B R ) — 10. 65 4,44 29.68 36. 00
C. cibarius Fr. (Chuxiong)

B 3% 91.70 7.80 3. 40 22. 30 5.50
Hypsizygus marmoreus

15 o 7% — 7.83 1. 88 21.44 36.78
Pleurotus eryngii Quel

T 1 90. 71 5.25 3.40 50. 39 10. 02
Lentinus edodes

o B PE A 2 AT 91.07 5.58 4.67 21.17 10. 11
Leccinum aurantiacum (Bull. ) Gray

It B9 TR 92.7540.92 14.32+1.02 4,61+0.21 38.9640. 07 24.9040.01
Ramaria botrytoides

B34 R4 3k 1R 7.12 6. 44 25.45 44, 24

Hericium coralloids

*2 BHBSHEHMIIMEAES 100 ch T RTERESHMELER

Table 2 Comparison of the contents of mineral elements between 100 g Cantharellus cibarius Fr. and other edibles

mg
1k o 45 B B % %

Material K Ca Mg Zn Fe Mn
X0 1 B 366.104+2.76 48.47+0.83  84.30+2.99  7.73+0.48  22.354+0.80  1.78+0.24
C. cibarius Fr.
2R T 322. 30 9.60 122. 80 5.10 33.20 1. 00
Agrocybe aegerita
IKFEA 4 379. 50 9. 20 99. 20 3. 60 81. 60 3.20
Amanita vaginata
/N ny::s 240. 00 27.00 37.00 6. 20 3.40 0. 30
Lentinus edodes

2.2.2 ERMEEN W 7 A R 2k e R L B I T FAO/WHO

PR B 2 X 3 Y E RS SRR W SR A ARMERLEAE At S R BT o5 P T
KAME S, MUELTEAERLEE ST FAO/ XM S EE A R EB AL B T 7R = R 4h
WHO #E AR ER AR T ER AR, RIS IR Tz lGR O,
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Table 3 Amino acid composition and content of Cantharellus cibarius Fr. %
IS o= 817y T i 43 4K PSR S JoT 53 B
Nonessential amino acid Content Essential amino acid Content
KA&HEFR Asp 1.09 FEHZR Met 0.11
24 588 Ser 0. 65 4 8 Thr 0. 62
#HHAM Glu 1.65 SRR e 0.55
H#&Am Gly 0.53 R Leu 0. 89
WA Ala 0.68 KN AR Phe 0. 50
B2 e Tyr 0.33 i % R Lys 0.70
A His 0.62 MR R Val 0.59
AR Arg 1.0l R Trp -
& Pro 0.52 PR ERR S TAA 3.95
Mt&E R Cys 0.14 KA BE EAA 11.19
M Total 7.24 4 NH, 0.58
x4 BHENLEEEBRSBEZEAR FAO/WHO fR AR 3T L
Table 4 Comparison of essential amino acid of Cantharellus cibarius Fr. with
egg protein and FAO/WHO amino acid standard model
Wb R PR X8 FAO/WHO =
Essential amino acid Cantharellus cibarius Fr. Protein in egg FAO/WHO model
AR e 49,15 54 10
SRR Leu 79. 54 86 70
B i & R T2 B & 2 Met+Cys 22.34 57 35
N &R+ K& R Phe+Tyr 74.17 93 60
&8 Thr 55. 41 47 40
B R Val 52.73 66 50
R Lys 62.56 70 55
M Total 395. 89 473 350
x5 BWHEACESERARTN
Table 5 Evaluation of essential amino acid composition of Cantharellus cibarius Fr.
WE RS X6 i1 B RS AV A4 T T A ) g
Essential amino acid AAS cs EAAI  AAS Cs EAATL  AAS CS EAAI
SEE R e 1.23 0.91 1.00 0.74 0.79 0. 60
&R Leu 1. 14 0.92 0.72 0.59 0.45 0. 37
F B 2 8 +E B & 8 Met+Cys 0. 64 0.39 0.43 0.27 6. 04 3. 44
N R+ B & B2 Phe+ Tyr 1.24 0. 80 1.34 0. 86 2.17 1. 46
0.81 0. 80 0.71
JE R Thr 1.39 1.18 1.15 0.97 1.03 0. 88
AR Val 1.05 0. 80 1.70 1.29 1.19 0. 84
2R Lys 1.14 0.89 0.80 0.63 0.14 0.11
M4 Total 1.13 0. 84 1.11 0.81 1.47 1.08
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HEBEWHAH o B Y0 % 8 Bl 4> T, Hod L
oA F W I T R d R AT ORI AR L 1 R ALK S
PE T G AR T 2 B AR N AR B O I A8 50 T A1 AR
9 7 G AR R 4 AR S5 1 KU, A M AR
BREME R ETHEEEN oW, B 100 g FE &
& & & A 9. 56 = 0. 36 mg, T K B aE 1
2.10 pg™ UL I RY I B ok R TR
2.4 BHERBHFERBRARKRSESH

SR FH R IR ARG M B S 33 4 R 434 T X i 1A
TH TP A D R A B B L e 25 R LR 6. SR
O I B R U7 R 23 i, XS B e AN B D R
(SFA) (1 & 4% 5 12, 92% , BN i3 F0 G 17 1R
(MUFA) & 8439k 7. 19% . 22 A 1 F g 15 iR
(PUFA) (878458 5k 79. 89 % . FHovf LIV 3 1% Fn
A U R A i w4y Bk B 41, 87040
36. 02 Y0 » 2 A9 i T I 10 TR 1Y) X A 0

ZEURBE XA IR B A A 7 M
1) 1 7 1R 20 B B 7 ek 1 00 5 2R SR B I T TR 2 T
R & b A e R DR . A A
44,43 % B 87. 75 % . i A6 A= DU M R A9 75 B Il R
K PUFA (85 M 47. 88 %51 88.28% ., ASHF5%
WO R & B 41, 8704, Hb BR K HE v I I R Y A
Xof B A AR AR XS I B s T h B A 36, 02060 1)
AEAE DO TR L 3 AE b 3R B F TR oA X 2 2 i 1
I 2 XS T PUFA B & 5353 79.89% ., X
T TR A A R B SRR T R S R N R 2 N
FIRE W7 PR o A FLHA — 2 R 1gE .
2.5 BHEELAMRSLETE

SR FH 0T 25 [ R 2 B/ AAH 8 33 - JoT 13 36 FH 4 R
(HS-SPME/GC-MS) 43 #7 % % T X% 1 18 £ 5 v 1)
FERNERLSY . R PE Ry i o NIST2008 1 Wiley
TP TEAT R M A 0 T U 1 T TR b o T X
WM S5 B N TR R 1 B — A k2 4y« #5010
2 R0 W AT B e e W T AR — YR TSR 2L B 4
LR T, WG BERE S LR 67 B &R %
SEH 25 FE A, BRI AL 77,6000, Hop kg
8 B (6. 7T620) FR 2 T Fp(22. 0200) W 2 5 Fh
(29.89%) K 3 Fh(6. 37%0) 2 1 Fh (9. 48%) i
WAL G 1 Fh (3. 08%0) 4 Moy B DL B8
%240 (26. 0220 A - TN R (11. 96 %0) R 3=,

®6 BHERWRARELEXNEE

Table 6 Fatty acid composition and relative content of Cantharellus cibarius Fr. %

B Wi AT mxes i BRI

Fatty acid Molecular ~ Relative Fatty acid Molecular ~ Relative

formula content formula content
Bk R Cy Hy O, 0.19 M5i-11- = | B — J R Cy His O, 0.28
+ =R Ci3 Ha O, 0.12 o PR R Cis Hs O, 0.14
+ DU Bk R Ci, Hy O, 0.13 G F-11, 14- =+ B — 4 R Cy H O, 0.32
it -9-1 PU Bt — 45 i Cy, Hys O, 0.13 e i J 17 Cyy Hyy O, 0.09
+ R R Cis Hy O, 0.23 11,14, 17- =+ =M Cyp Ha, O, 0.18
3 HE R Cys Hy, O, 10. 14 16 A U A 1 Cy Hy O, 36.02
-9~ 75 B — 475 1R Ci Hy O, 0.45 Mi-5,8,11,14,17-— 1Bk 745 18 Cyo Hyy O, 0.27
bR Ci H,, O, 0.12 ey o IR Cou Hyi5 0, 0.14
F-10-+-E#— 4B Ci; Hs O, 0.28 JFi-15- = DU i — I e CoHis O, 0. 24
Tfi i 2 Cys Hs O, 1.69 Mi-4,7,10,13,16,19- =+ R A K R Cp Hy O, 1.10
i Cis Hy, O, 5.79 SFA 12.92
W R Cis Hs, O, 41. 87 MUFA 7.19
B /74 7 Cao Hio O, 0.08 PUFA 79. 89
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Table 7 The volatile components and their relative content of Cantharellus cibarius Fr. %

e srFA *Hﬁﬁi oo TR mxﬁi

Compound Molecular  Relative Compound Molecular ~ Relative

formula content formula content
408 H P C; Hs O 9.48 1,6- " EL28 Ci2 Hyp 1.37
(E.E)-3,5-2F " J#-2- CsHi, O 0. 81 9-4H A-T- g F TR CioHisO; 1. 24
1-C Js Cs Hy, 3.08 VY S Ci: Hy O, 0.90
(E.E)-2.4- T 4t G Hiu O 0.53 | B-4% 247 CyH,O  26.02
AL A Tig CsH,, O, 1.97 + ke Cys Hy, 0.75
B G H, 0, 2.22 | U S CiH,0,  4.93
6-F1 3 1,2,3.5.8,8a- /N & 28 CinHys 1.66 WAy Cis Has 0.76
2- W 2% CiuHy 0.98 || = H Ci; H, O 1.00
F-2,4-38 I CioHisO 3.62 || MUEC-4-F K61 TR R 4 IR Ci, H, O, 0.59
v~ AR CoHis O, 11.96 ||+t Cy; Hyg 0. 40
2,3- R Ci Hy, 0.42 || &AW Cis Hy O 0. 64
+ ke Ci Hyo 0.42 | BRI R Ak Cir Hyy O, 0.43

2-TJf5-1-1d CiH,.0 1.42

3 WREEiR

X JH TR R B S O 21, 8200 £0. 21%,
JRAr B8 W5 RS & B ke 3. 5400 £0. 340,
2.12%40.14%.37. 72% +0. 28% . K. Ca, Mg,
Zn.Fe Mn #" i e & & S Wi & . X 18 & FL R A
HFF A AL 8 P AR T A IR, T LR i
r R SR R Y 35, 3000, T AR 5 IR LR A
FPR L AH M 0. 55, B AT & FAO/WHO 4 () ¥
R 5 4. 3@k AAS.CS Al EAAT 3F# #% 1
Xof X T TR Y SR AN AT I 43, 45 R 3R WX 3 S
EEABCATHEA R, L o EF B AE R 15 bl
E TG 4L R E & i, 45 R R WL X R
AFEWNaeEFTH . 2 —FEZER o EFHERHE,

X570 TR g U7 2 2H 18 o3 AT 45 R 3 B L X 3 o g i
PP R 1D TR 1 5 k2 R T R R R R )
RPN ORI E A WP i R 7 YN NVA
TR A F T AR SFA T2 fIH [f % 25 (1) {d )3 18
11 s AL T T By ) Bk A £k, 140 Rl 42 2 ) ' e o i R
R/ B NE NV @133 R {4 o LU
(ARA) BVF L2 Wi B W an iR A s
() A 3 PR R R AR D i R e L B v O

o B A LA K R TR RN YA I O L I g
PRI R

X6 90 T AT VAR B A A R L HL 2% S vk
TIVHAR A 5% 22 B o X 9 A P o0 vh B A R
Ll g B-28 % 22 A v-T- R . B8 % 22 A AL
FTLHEAMEY 2 B HAREFL A RE
Fid . BERY L B R B (E BAIK (7. 00 pg/IDM,
S I JONS T TR R XU B DG B A A . [ B B
B L AR N E R R
It ELAT R L R R AT B 1 M S T AR Wi
PES T R BRI T 32 A L TR R R
Fa R S LN S R S RN S il Y iy i
A AR AL F B A (90. 66 pg/1DM,
U] B-58 % 22 W Ay~ PN TR G X 9 B 0 R XU 1
TERAE I TR R B Tk . ABF 9T 5 X dnis 45 22
SCEESY RIS A R 2 AR X R R A
MRS R SRS R, X iz &5 H [ 2%
TR - BTy 1ok B BN Vil A1 4% K T 38 ik GC-MS 437
SYEFFSE T 32 AUy, BB 1SR -3
(33.42%) 2~ M- 1-F2(17. 25 %) EEME R (9. 19%)
e Ay aEB SR T HS-SPME/GC-MS # A &
A& BT T R TR B PR A3 o (ELR S P Y [ A 2
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sk 65 pm PDMS/DVB A HUZF 2 3k FAS BF 52
il FH A 22 HOCK AR [ S BUR Jm 45 2R 22 R B0R
PO AR SO ¥ AR L7/ 2 LN N
W BIER MG PP F S A S SRR o F
Wy 22 AR 15 R L B35 2 2 W Al - P4 i R
3 e — PP BB B B T R AN E
BT D) R v BRI R At ) T 4 AR 3R

S 23 #k References

(1] Gobesd. PR A 28 BF B [ M. b5t JUBURR 2 R A .
1993
Mao X L. Econnmic Macro fungi of Tibet[ M]. Beijing : Beijing
Science and Technology Press, 1993 (in Chinese)

(2] BULLR VPR AR SKbR. X0 T T 22 R B SR B AR BT L) ], ROk
A2 ,2010,38(30) :16826-16827
He H Z, Xu L C, Zhang L. Study onculture technology of
Cantharellus cibarius Fr mycelium [ J]. Journal of Anhui
Agricultural Sciences, 2010, 38 (30): 16826-16827 (in
Chinese)

(3] U4z , 4 fa d 0 S0 8 211, JR T . A0 i B 94 25 il Ak 2 i 43
GrpL) ]z RO R 2 2 4 FR L 24 AR, 2008, 17 (3) : 235-
237
Liu R Y, Yang W Z, Liu J F, Li X, Zhou L ]J. Composition
analysis of volatile oil from Cantharellus cibarius Fr[]].
Journal of Yunnan Nationalities University : Natural Sciences
Edition,2008,17(3) :235-237 (in Chinese)

(4] B, Gk 6 W, X 20 4 B iy s e e L) . &
95 T & ,2010,31(7) 1 155-159
Luo C, Zhou D, Lu X X. Study on the extraction and
antioxidation activity of Cantharellus cibarius polysaccharide
[J]. Food Research and Development » 2010, 31(7);155-159
(in Chinese)

(5] 2. & e, i3k, X8 ot i 20 e s 7 T 5 L) 1. & dh ol
BH4£,2010,31(12) :333-337
Luo C, Lu X X, Zhou D. Study on hypoglycemic function of
Cantharellus polysaccharide [ J]. Science and Technology of
Food Industry.2010,31(12):333-337 (in Chinese)

(6]  ET . Xl o L F R BB oR o 5 L) ], & B R, 2012, 37
(11):114-118
Wang X B. Preparation on the Chanterelle basidiospores
fermented beverage[ J|. Food Science and Technology, 2012,
37(11):114-118 (in Chinese)

[7]  EFUe. HACCP 7EX8 M 05 4= P 4 = h iy i LT £ dh T
A, 2013,34(1):162-164
Wang X B. HACCP in the Chanterelle imitation beefl jerky
production application[ J]. The Food Industry,2013,34(1):
162-164 (in Chinese)

[8] FAO/WHO. Energy and protein requirements. Report of a

L9l

(10]

[11]

[12]

[13]

[14]

[15]

[16]

joint FAO/WHO/UNU expert consultation[]]. World Health
Organization Technical Report ,1985(724) :1

TEOREAS BV 1 3 55 L John Buswell, Xl 248, B 75 5 7 1
SrIE 5 L) ] BIHIWEIE 20064 (4) £ 33-37

Wang Y S, Xing Z T, Feng Z Y, John B, Liu X H.
Determination and analysis of major nutritional components in
Hypsizygus marmoreus fruitbodies [ J]. Journal of Fungal
Research ,2006,4(4) :33-37 (in Chinese)

U S LR SR . A5 B 2 8 R i e i L) .
2002,24(2):11-12

Yan M J, Jiang Z H, Cai S X. Analysis of the nutritional
components of Pleurotus abalone[]]. Edible Fungi, 2002, 24
(2):11-12 (in Chinese)

WY o A3 IR . 22 5 A 00 45 7 5 B 1 0 S 55 43 L ). ok v 3 T
S BEE AR HARFRF IR, 2015,31(4) :64-67

Chen F,Xu H. Determination and analysis of the nutrients of
Pleurotus eryngii cultivated in Ankang [ J 1. Journal of
Shaanxi University of Technology : Natural Science Edition ,
2015,31(4) :64-67 (in Chinese)

TR SRR AR TR, Tk, VI IF . MR R AN A B
TRy BT S AP LT ] & 5 & B Tk, Doi: 10, 13995/j.
cnki. 11-1802/ts. 015526

Ma C Z,Xu J H, Zhang J R, Ma B, Jiang F B. Analysis and
quality evaluation of nutritional components of wild Leccinum
aurantiacum (Bull) Gray from Linzhi, Tibet[J]. Food and
Fermentation Industries, Doi: 10. 13995/j. cnki. 11-1802/ts.
015526 (in Chinese)

Al L Bk SCOR L A L 23 L X8 T B BRBR. v A SPET A=
Rl SR A B ST S I L) . PR R A A
H AR BL 241, 2018,46(12) :51-57

He Q,Chen W Q,Xie X C,Peng H,Deng B W,Wang Y, Chen
Y. Analysis and evaluation of nutritional components in wild

]

“Shuaba mushroom” in Foping, Shaanxi [ J]. Jowrnal of
Northwest A & F University : Natural Science Edition ,2018,
46(12) :51-57 (in Chinese)

R FURC T 3R, 1 W] B R AL SRR S T8 R a0
K HZmxd /N s piig i ma L ). b A 4 4R, 2016, 16
(2):50-55

Meng J L, Tian M, Feng C P, Chang M C, Cheng H Y.
Components of  Hericium coralloids and effects of
polysaccharide on immune and antioxidant function in mice[ J].
Journal of Chinese Institute of Food Science and
Technology »2016,16(2) :50-55 (in Chinese)

RN B T 0 3R A TG B R LT ). B Y S O
K .2015,36(12):139-142

Li L. Development of effective component and activity of edible
mushroom[ J]. Food Research and Development, 2015, 36
(12):139-142 (in Chinese)

ML X Il B 20 M 0 43 B Al Ak B R TR Ak B X A R 2R T 1B
AR LD]. B W1 B WIHL T K% ,2016

Meng Y H. Purification, sulfation and surface modification of



5 43

TS MO MR AN TR A AT S A 81

[17]

[18]

[19]

[20]

[21]

[22]

[23]

polysaccharides from Cantharellus cibarius [ D]. Kunming:
Kunming University of Science and Technology, 2016 (in
Chinese)

BRI ¥, 25 500 R 3R B 5 A b ™ P R R R A L R R
FEI LT ] & i S PR, 2014,30(6) : 43-46

Chen Q L, Li Z M, Chen S Q. Analysis of amino acid
composition and nutritional evaluation in five local edible
fungus[ J]. Food & Machinery, 2014, 30 (6): 43-46 (in
Chinese)

FEMUAR » 2R R P i A B A 58 IR A LT ). b E R
MR .2002,17(6) :35-38

Ren S C,Wang S Y. Distribution andnutritional analysis of rice
proteins [ J ]. Journal of the Chinese Cereals and Oils
Association ,2002,17(6) :35-38 (in Chinese)

SRACTI o e, SUBRTAR K G P ) A 60 2 7 3R R A M A
P B HTT]. B FR 24,2013, 35(3) :307-309

Zhang H P,Zhang J,Liu A J,Zhang P,Sun R G. Analysis of
nutritional components and bioactive substances of Pleurotus
eryngiil J]. Acta Nutrimenta Sinica ,2013,35(3):307-309 (in
Chinese)

Etminan M, Gill S S,Samii A. Intake of vitamin E, vitamin C,
and carotenoids and the risk of Parkinson’s disease: A meta-
analysis[J]. The Lancet Neurology »2005,4(6) :362-365
FEIGIR % 2146 XUR BE . A3 B BT S8 AL B 43 Bt AR LB 5
PRI P NAE T.,2017,45(20) : 19-21

Tang QJ,Wu H Y,Liu C Q. Research progress on antioxidant
ingredient edible
Guangzhou Chemical Industry, 2017, 45 (20). 19-21
Chinese)

ZRTREE L T M K Ty SO - R T I S R
ff £ B i ep 37 FhRR TR L) . v B TL AR K 8 24 AK L 2017, 27
(14):2002-2008

Li TY,Yang J Y,Fan X,Ding L,Feng J L. Determination of

and mechanisms of mushrooms [ ] J.

(in

37 fatty acids in fresh edible mushrooms by gas chromatography
coupled with mass spectrometry [ J ]. Chinese Journal of
Health Laboratory Technology»2017.27(14) ; 2002-2008 (in
Chinese)
2 Al AN FLEE IR R R T T AW LD AR - b Ak 2
B, 2002

Li Q R. Study on the nutritional evaluation and fermentation

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

technology of Lactobacillus fruiting [ D]. Zhuzhou: Central
South Forestry College,2002 (in Chinese)

B, BIRME. KEEZARMAR TR 5 AR B2
. 2006,3(3):40-41

Mao F, Qin Z H. Long chain polyunsaturated fatty acids and
human health [ ] ]. Medicine Industry Information. 2006, 3
(3):40-41 (in Chinese)

IR L T 2RI B A DU AR B SRR e (T ). B
25 ,2005,7(1A) :69-71

Yang Z X, Zhang L, Li C Y. Nutrition and health function of
arachidonic acid[[J]. Food and Drug 2005,7 (1):69-71 (in
Chinese)

Kanani D M, Nikhade B P,Balakrishnan P, Singh G,Pangarkar
V G. Recovery of valuable tea aroma components by
pervaporation [ ] |. Industrial & Engineering Chemistry
Research ,2003,42(26) :6924-6932

Kashid M N, Yuranov I, Raspail P, Prechtl P, Membrez J,
Renken A, Kiwi-Minsker L. Cyclization of pseudoionone to -
jonone: Reaction mechanism and kinetics [ J]. Industrial &
Engineering Chemistry Research ,2011,50(13):7920-7926

Ma B L, You X, Lu F J. Inhibitory effects of B-ionone on
amyloid fibril formation of B-lactoglobulin[J]. International
Journal of Biological Macromolecules 2014 ,64.162-167
Scolastici C,de Conti A,Cardozo M T,Ong T P,Purgatto E,
Horst M A, Heidor R,Furtado K S,Bassoli B K,Moreno F S.
B-ionone inhibits persistent prencoplastic lesions during the
early promotion phase of rat hepatocarcinogenesis: TGF-o, NF-
kB.and p53 as cellular targets[ J]. Nutrition and Cancer ,2014,
66(2):234-241

IO R I 79 A KR fb G P L 1 e LT . R
2011,38(4) :80-84

Fan W L, Xu Y. Determination of odor thresholds of volatile
aroma compounds in Baijiu by a forced-choice ascending
concentration series method of limits [ J]. Liquor Making ,
2011,38(4):80-84 (in Chinese)

RS0 AL A% TG XU HE DS L T D, 5Kk Bl AR . GC-MS 43 H7 3
B PR (1], B R, 2013, 34(8) 1 149-152

Li W,Gu Z, Yang Y, Feng T, Liu Y F, Zhou S, Zhang J S.
Analysis of volatile components of Cantharellus cibarius Fr by

GC-MS[J]. Food Science ,2013,34(8):149-152 (in Chinese)
TR HEAR



