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pomace by Geotrichum fungi
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Abstract: [Objective) Pear pomace flavor and production of aroma compounds were studied by fermen-
tation in order to provide theoretical basis as well as screening good strains in this field. [Method) The pa-
per studied the kinds and relative concentration of the volatile compounds produced by two Geotrichum
fungi TF and TM during the solid state fermentation in fresh pear pomace. GC/MS was used in the re-
search. [Result] Eighty one compounds were found in the fermented pear pomace (the sample) and the un-
fermented pear pomace (the control) in total. Among them,77 compounds were identified including 31 in
the unfermented pear pomace,38 and 37 components fermented in pear pomace by the strains TF and TM,
respectively. Ethyl trans-4-decenoate was the only one appeared in both samples and the control. Volatile
compounds in the unfermented pear pomace were mainly phenol,alkyl and other compounds (18 kinds, tak-
ing up relative content of 49.35% ) ,aldehyde and acid (7 kinds,taking up relative content 36.70%) ,and
esters (11 kinds,taking up relative content 14.45%). The volatile compounds in the fermented pear pom-
ace by the strains TF and TM were mainly esters of 29 kinds,74. 83% and 31 kinds,88. 86 % , substances
with alcohols of 4 kinds,22.17% and 4 kinds,10.15% ,and small amount of aldehyde and acid of 2 kinds,

*  [Weks BT 2009-08-10
[HETH] EEAKRBFEEL T A (20862014) ; [ 54 4 77 Mk £ AR A& R L I (nycytx-30-ch-03) ; TG b 4 AR AL $ K 2 4l B 47 61 i
LI (CX200905)
[EHERA] K §A983—), &, BPETE N M+, FENFEHAEYWH RIS . Email: zhujingey@yahoo. com. cn,
LCEGER] IMR®BAI72—) & BvEEm A Bz W AR, FENFEREYH AR,

E-mail: sjlshi2004 @ yahoo. com. cn,



172 P Al e MR K AR

5 38 &

1.53% and 1 kind,0. 52% for the strains TF and TM respectively. Esters is the main compounds fermented

by the Geotrichum fungi TF and TM. [Conclusion) In conclusion, fermentation with the two strains of

Geotrichum fungi could effectively enhance the varieties and contents of the ester and substances with al-

cohols in pear pomace and reduce that of other compounds including aldehyde acid, phenol, and alkyl sub-

stances,and thus improve the flavor of the pear pomace.
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Xof BRI BEAE S A 30 °C /K ¥ th -4 10 min,
I R B A BT 2 RS A OR35S 2E R 11 F 250
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Table 1 Volatile compounds in the fermented and unfermented pear pomace
] e ISR Ay AT &/ %
il 25 & K :
. 2 f (] / min J# 5 . fLa s Molecular Molecular Relative content
Category Number Compounds name .
RT weight formula TF T™ CK
3.16 1 R . TiE Ethyl Acetate 88 C,HsO, 8. 64 9.68 —
4. 25 2 W& Z. B Propanoic acid, ethyl ester 102 CsHi0O2 3.73 6.41 —
2-W LR .18 < _
4.40 8 Propanoic acid,2-methyl-, ethyl ester 116 CoHi2 0, 13.06 16.0
- L5 T Fe . . - -
2. 33 4 Acetic acid,2-methylpropyl ester 116 Co Hi2 0 1.55 1.96
i K 5.85 5 T 2 Z g Butanoic acid, ethyl ester 116 CsHi20, 3.27 4. 89 —
Esters 2-HI3L-2 NI IR 2% < - -
6. 14 6 2-Propenoic acid,2-methyl-, ethyl ester 114 Co HioO: 0.22
2-H3-TW 2T - N - _
6.22 7 Butanoic acid,2-methyl-, ethyl ester 130 CrH1 0, 8.23 9.51
- 3-HIL-T W 2T ~ _ _
6.58 8 Butanoic acid.3-methyl-, ethyl ester 130 CrH1 0, 459
5 BTG
6. 87 9 RS T 130 CrHy, 0, 0. 60 1.03 —

Propanoic acid, 2-methylpropyl ester
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] e STl AT XS/ 6
) =N A < !
. el 5 [6] / min J7 5 . L4 F) Molecular Molecular Relative content
Category Number Compounds name .
RT weight formula TF T™ CK
Y AR-2- W 6 79 i
7.05 10 Propanoic acid, 2-methyl-, 2-methylpro- 144 CsHi60; 1. 35 — —
pyl ester
311 TR 2 PR ‘ ] . B
7.86 u 1-Butanol, 3-methyl-,acetate 130 CrH1 0, 7.9 499
8. 10 12 1.2 Z Wik Pentanoic acid,ethyl ester 130 C;Hy1, 0O, 0. 46 8. 17 —
TR-2-H I N ER . ) _
8.69 13 Butanoic acid, 2-methylpropyl ester 144 Cs His O 0.39 2. 46
2- T IR & (B9 R N _ _
9.06 1 2-Butenoic acid, ethyl ester 14 CsHio 0, 0.24
2-HEE TR T Me ) — -
9.06 15 Butyl 2-methylbutanoate 158 CoHiz 0, 0.73
2- W Ry He-2- W 5L T R iR
9. 26 16 Butanoic acid, 2-methyl-, 2-methylprop- 158 CoHi50, — 0.98 —
yl ester
2 1T T i i
9.52 17 S-HH- T N L 144 CsHi50: 2.41 3.63 -
1-Butanol, 3-methyl-, propanoate
2~ BL N R-3-HH L T g
9.61 18 Propanoic acid, 2-methyl-, 3-methylbu- 158 CoHi50- 6. 46 6.16 —
tyl ester
3-HJE-2-T IR 2 2 . ) _
10. 64 19 2-Butenoic acid, 3-methyl-, ethyl ester 128 CrH1 O 0.28 0.49
10. 77 20 P42 Z 1k Hexanoic acid, ethyl ester 144 CsHi5 0> 1.43 1. 89 —
10. 94 21 EEM&WE Elhyl 1iglale 128 C;Hi12,0, 1. 00 1. 34 -
TR 3-F L TR ] . ] ] B
11.63 2z Butanoic acid, 3-methylbutyl ester 158 CoHis O 1.25 1.53
2 AT T A TR
11.93 23 Butanoic acid, 2-methyl-, 3-methylbutyl 172 CioH200: 2.34 2.06 —
ester
12. 00 24 O 3 Z R Acetic acid, hexyl ester 144 CsHis 0> — — 1. 29
L s 2-HI BT g -2-H 3L T fg
Fﬂ‘?r‘ 12.15 25 Butanoic acid, 2-methyl-, 2-methylbutyl 172 CioH200, 0. 54 0.56 —
wsters ester
- TR 3-H 2 T fR
12.59 26 Butanoic acid, 3-methyl-, 3-methylbutyl 172 CioH200, 1.14 2.50 —
ester
2-C I TR £ g , _ _
13.91 21 2-Hexenoic acid, ethyl ester 142 CsHu 0, 0.68
14. 00 28 E-2-C 4R £ 1 Ethyl 2-hexenoate 142 CsH, O, — 1.01 —
o R-2- F 5 T T .
115 _ _
115 29 Hexanoic acid, 2-methylpropyl ester 17z CroH0 O 0.18
) ; 3-H 3 T3 I R TR < _ _
14.38 30 Pentanoic acid,3-methylbutyl ester 17z CioHz0 0 0.21
15. 82 31 T 1% C 3L Butanoic acid, hexyl ester 172 CioH20 0, — — 1.03
T2 2-H 3 O SL g N o o -
16. 10 82 Butanoic acid, 2-methyl-, hexyl ester 186 CiH2 0, 1.53
16. 32 33 MR 2Bk Octanoic acid, ethyl ester 172 CioH20 0, — 0.28 —
16. 92 34 . Ji2 5+ 1. Tsopentyl hexanoate 186 Ci11 Hz Oy 0.51 0.29 —
e ) VIR TR . B B B
17.33 35 4-Octenoic acid, ethyl ether 170 CroHus O 0-15
18. 97 36 Glycine, N-[ 4-[ ( trimethylsilyl ) oxy ] 281 Crs Hyo NO, Si o o 197
benzoyl]-,methyl ester
di-TMS -4-F2 3 i Bk AR £ g
18. 70 37 4-Hydroxymandelic acid, ethyl ester, di- 340 Ci6 Hz5 04 Si — — 2. 46
TMS
2- VIR LR ~ — —
19.32 38 2-Octenoic acid, ethyl ester 170 CioHisO: 0.26
PRI H R 3-FF 3k T SE g
19. 90 39 Cyclopentanecarboxylic acid, 3-methyl- 184 Ci11 Hz0 02 0.31 — —
butyl ester
BRI R R TR
19. 95 40 Cyclopentanecarboxylic acid, pentyl es- 184 Ci11 Hz0 0, — 0.16 —

ter
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; & Gy F i g3 F AT i/ %
) =N I < iy
. el 5 [6] / min J7 5 . L4 F) Molecular Molecular Relative content
Category Number Compounds name .
RT weight formula TF ™ CK
LI L i 7 T
21.94 41 BLA-4-SE R £ 198 Ci12 Hz2 0, 0.94 0. 40 0.79
Ethyl trans-4-decenoate
26.13 42 |- =2 £ B& Ethyl tridecanoate 242 Ci5 H30 02 0.28 — —
. RZIETRR . - . /
26. 80 43 a-Phenylethyl butyrated- 192 Ci2His 0, 114
2-F BN R-2-2K 4. TR
28.51 44 Propanoic acid, 2-methyl-, 2-phenyleth- 192 Ci12H150, — — 0.98
yl ester
3-HI LR 2 B TR R
S 28. 66 45 Butanoic acid, 3-methyl-, 2-phenylethyl 206 Ci13Hi50, — — 0.76
Esters ester
29. 45 46 4-Hydroxy-non-2-ynoic acid, ethyl ester 198 Ci1 Hi503 0.41 — —
1,2 Z R T ¢ g
38. 04 47 1,2-Benzenedicarboxylic acid, butyl oc- 334 Ca0 H30 04 0. 30 — —
tyl ester
RS T
38.07 48 1, 2-Benzenedicarboxylic acid, bis ( 2- 278 Ci6 Hap Oy — — 0.92
methylpropyl) ester
122K PR T ik 2-2 B LR
39. 86 49 1, 2-Benzenedicarboxylic acid, butyl- 334 Coo H30 0y — — 1.58
ethylhexyl ester
3.92 50 £, Ethanol 46 C2HgO 14. 66 5.19 —
7.46 51 2-H1 J&-1-A ¢ 1-Propanol, 2-methyl- 74 C H10O 1. 38 0.75 —
% 10. 50 52 3-H1 JE-1-T ¥ 1-Butanol, 3-methyl- 88 CsHi, O 4.47 3.17 —
Alcohols 14.23 53 iE 2L 1-Hexanol 102 CsH1, O — - 5.90
15.08 54 (Z2)-3-C #s-1-B% 3-Hexen-1-ol, (Z)- 100 CsHi12,0 — — 0. 86
27. 46 55 % 2B Phenylethyl Alcohol 122 CyH100 1. 66 1. 04 —
6. 89 56 IE B Hexanal 100 CsHi20 — — 1.48
15.27 57 T Nonanal 142 CoHi50 — — 24. 86
17.28 58 HERE Furfural 96 CsH, 02 — — 3.35
W fp 2 25.28 59 2,4-2% I 2,4-Decadienal 152 CioHis0O — — 1.53
Aldehyd-es, 1.53 60 N HBR Propiolic acid 70 CsH, 0O, 0. 96 0.52 —
Acids 17.11 61 Bk Oxalic acid 90 CH, 0, - - 2.33
17.11 62 2R Acetic acid 60 C,H, 0O, — — 2.33
32.55 63 F 2 Nonanoic acid 158 CyHi50, — — 0.82
39.81 64 tERE R Palustric acid 302 Cs0H300: 0.57 — —
29.47 65 K Phenol 94 CsHg O — — 0.78
9.63 66 1E+ %% Dodecane 170 Ci2Hyg — — 1.85
. (D)-4-C Ms-1-FE 2 R h < - -
13. 26 67 I-Hexen-1-ol . acetate. (Z)- 142 CsH1, 0, 0.77
15. 15 68 + PU%E Tetradecane 198 Ci14 Hso 0.38 0. 30 —
16. 47 69 + 758 1-Hexadecenel- 224 CisHso — — 0. 85
By e KA 16,76 70 2-1 -+ P4 Tetradecane, 2-methyl- 212 Cis Hy, — — 0. 80
Al 4 % 17.87 71 | i k% Pentadecane 212 Cis Hio — — 1.18
Phenols, : -6 adecs 15 Hse .
alkanes 19. 43 72 %R A %E Cyclopropane, pentyl- 112 CsHig — — 0.92
and others 1.4-Methanoazulene. decahydro-4, 8, 8-
19.53 73 trimethyl-9-methylene-, [ 1S-(1a, 3ad, 204 Cis Hoy — — 0. 90
4a,8ad) J-
21.46 74 (D)-3-+ 7% 3-Hexadecene, (2)- 224 CisHso — — 0. 83
23.88 75 a4 5 WM a-Farnesene 204 Cis Hay — — 0. 80
24.23 76 FFH SR Oxime-, methoxy-phenyl- 151 CsHyNO, 0.28 — 2.97
40. 28 77 JE Phenanthrene 178 CisHiyo 0.41 — —
e — B AW,
Notes: —. Compound wasn’t detected.

2.1.2 TF #= TM X B & & B = & & o 19 B4k 88.86% . Hor 21 A AHIE (& TF A1 TM k& 7= 1
oA 2 TF Fl TM K25 AL 43 ) %5 5 ) Tig AR EE S B & 5o 5 B AwF SR 66, 18%
2029 f1 31 A, M XA B B A 74, 83% I 85.17% , i % 5E IR 1Y 88. 44 % F1 95. 85 %) 5 F
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JE A B, AR AL B G B 0 Ok 220 17 06 AN
10, 15% s BR 24050 R 2 A 1 Ff, AR 55 243 31 A
1.53% 0. 52 % , Horpr 1 Ffod 8] (P9 445 2, A G 75
R0, 96 % A1 0.52%) , TF b TM Z7=4: 7 /b i
P RER TR ORI & B 0. 57 %) 5 By L e 28 X Hifth ¥y
T R 3 L B, AR X B Ay oA 1. 07 %0 F
0.30% » Horr 1 Al AR [A] (10 Joe AR X 55 12 43 0 Ry
0.38% 1 0.30%),TF b TM £ 7= T 2K A & M5
R & 2 R 0. 28 20) AR (A X & &=k 0. 41%0),
TM AR B 8 Z . TE 7 A 1 i 28 Fl R 28 48
Z BT ERFENEFTRS. 8 TM W &S5
KRR HEIY .

2.1.3 Be R FERASTEX B L WA G i
S sa ES A, Bk X-4-2 )60 4 e
Ob KBRS P A MBS AN R TR R AR . Rk
PR Ao vh 1 PR 28 32 2002 di-TMS -4-52 3 e BE R &
fig AT &N 2,46 % TF R ERLE th g2k + 5
B 2-HENRLEE.LR O 2-F 2T LB . 3-
HJE-1-T B IR T RN 2-H SR P9 1R -3 HH 3 T /g A T
SR A 13.06%.8.64%.8. 23% ., 7. 95% F
6.46% ; TM K EEZLHE A B S 202 2- W T e
LBRVCTR TR 2-HH-T W O BRI R S BR TN R
STRAN 2-H1 B P R-3- P LT Mg AH X i A ok
16.00%,9.68%,9.51%,8.17%.6. 41 % F16.16 %,
XU . b R Y K T A R AR 8 AT e i A i D g
W 7 A B (6] B e A 0 TR 2 A0 A W 1 A
KMEFEATERKES ARIEEENZFREARR,
PRI I 7 S B 26 77 v o AT AR I BT 5 32 B35 AU A A (] i
FH A& B B

2.1.4 BREMFE ORKEERIE PR TR H
2 B, BPOE AN (Z2)-3-C M- 112, ARG 35 540 501 o0
5.90%0 1 0. 8605 & WAL AN 7 IE C B, {H 5 4
FhHAB RS, TF A TM kB rh Bk Ll 2
ek, HOM O & 4 9ok 14, 66 % 1 5. 19% , 1F
CREE—FmanEk. SEdmBEfA —EmEt.
TF A1 TM J W AT LA BR 25 4 b iE © B [A] B 42 0
P Y SO T ELURT AR R OR R DY Ak
PP AEEMMN Tz~ E R, ]
W HI TF A1 TM & e A vl DL 42 s A4 1Y &2 1 %2
S PEFRBE

2.1.5 BEBREMR RKEERLE A A N BRI
MR 2 PR 25, A5 B AR My 1. 53% . KR &
R ED S AN RENBE.REHEXY & &N
35. 70O TEREIE I AR K . X UL TE TF f1 TM

S TR (1 2 Bt v, X U | R 2 W) I R e A
b 5 4 S SR Y 2R R L I R AR R g o
LA BT HAL LS T A RO 3 T A i
14 DRI ST o
2.1.6 B RERKIY K REBENELE DE .
R K HAY MR E L MASTHEEZH C. ~
Cis B BE IR0 & 4 LG 5 5k 12 65 %0) 5 78 2 8%
Jei 1 B4 i b Wy e 28 R LAt A BT AE XA R ALK
1.07% X $6BH . TF 1 TM 7€ % i B b A FH T 3%
S I SORE L AR T AL A T
2.2 BHBEEFMERSM

HI 23T S 1) 5 o T 1 2 A R T 7
KRR AT KRR G 2 F Y 0, W AE TF
M TM & B J5 1) B4 rp ok Hh 2 Fh R 0 2 3 0 070
EEEFREWEEI T, 2-H N £ B (TF A1 X
TN 13,0620, TM M X & 5 16, 0%0) B K B4
W s O 1R C T CTF M X & i A8, 64 %0, TM AHXT % &=
k9. 6820 J—Fp I B R FH YL 0T AR N ORHR
bR A A RO KR RS MR =
GEHR) B 2-H 3T 1R 4 R (TF AR X 7 &
H8.23% , TM MIXT &k 9.51%0) KSR A7 78 F L
AP R T A L TIC R 2 T A 22
HOHRERME R ARG RMETEAEE. AN
B S B T L RO RR R R, T
TR R R AR E AR WIR G (TF
AHXT SR 3. 735, TM MR & R 6. 41%0) & iF
2 R W v 5 3 AF AE I A RO A R R A
HrE A, HA T R A Y T R A A
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