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Fig.1

GC-MS total ion chromatogram of volatile compounds in mung bean powder under different

high hydrostatic pressure treatment
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Table 1

The volatile compounds and relative contents in mung bean powder under different

high hydrostatic pressure treatment

B8 B )/

4 %/x10" mg-kg™!

L. R .
E min i & A K 0.1 MPa 300 MPa 450 MPa 600 MPa
1 9.89 (E)-2-T ¥ it CoH 00 1.53 0.76 1.09 1.10
2 13.43 F P EE (% 8 A ) C,HO 0.38 0.32 0.20
3 14.89 1,4-= 5% CH.CL, 0.08 0.32 0.05 0.10

4 15.18 1,2,3-ZF 4% CoH,y, 3.67 0.09 0.50

5 15.55 ] = o % CyHy 0.12 0.09

6 1731 2-CHA-1,4-=PRE Ciotye 8.48 1.32 4.44 5.78
7 17.54  *@ CoH 50 0.69 0.20 0.94

8 19.58 A% AR CioHaO 0.24
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(&R 1)
L REgam/ . 22 /x10* mg-ke™!

R min feoih At KR 0.1 MPa 300 MPa 450 MPa 600 MPa
9 20.14 F-3 CioHg 3.82 0.32 0.71 4.08
10 20.70 +— B =M CyHyg 0.31 0.04 0.38 0.30
11 21.65 & B CioH0 0.05
12 2243 +o% CoHag 0.16
13 2272 -+ =% CisHag 0.15
14 22.94 + = CsHag 0.46 0.01 0.14 0.40
15 23.19 2-F R CuHip 1.68 0.08 0.32 2.93
16 25.33 3—t v b CiHog 0.92 0.01 0.15 0.40
17 25.53 e CuHao 1.45 0.03 0.38 0.35
18 25.85 +Em CiHa0 0.61
19 26.11 2,6-= W R & CpHp 0.61 0.05 0.05 0.55
20 27.01 1-+ v CyuHaog 0.05
21 27.16 Atk 5 B CHx0 0.31 0.25
22 27.51 —+% CooHp 0.08
23 2764 2, 7-ZWAER CiH, 0.08 0.10
24 27.83 o, a—= VLK T BT B By CHa0, 0.23 0.02 0.24 0.25
25 28.22 =k CoHs 0.15
26 28.41 Yt AR CosHs, 0.38
27 28.50 +AEK CysHa 0.25 0.19 0.15
28 28.71 W+ =9 CsHig 0.15
29 29.80 1,6,7-=F &% CysHy, 0.38 0.10
30 30.38 B = CHy0, 0.12
32 31.04 + x5 CigHa 0.33 0.01 0.15
33 31.40 FeoEk (R 2 RE) CiHx0 20.77 2.05
34 31.79 AR CosHi 0.43
35 3221 KAF TR CiH 0.15
36 3222 1—+ &5 CieHy 0.15
37 32.60 1—+ A8 CisHag 0.53
38 32.73 w9+ w7 CaHoo 0.38
39 32.94 + 1% CyHa 1.22 0.01 0.30
40 33.05 2,6,10,14-v9 ¥ 3k —+ 7 k% CroHa 0.53
41 33.15 —+ 5k CosHse 0.08
42 33.27 N B CisHy0 31.47
43 3332 B (AR AR AL ) CieHy0 108.68 0.36 727
44 33.83 6+ v9 i Sk AR BR T By CisHyx0:S 0.31
45 3422 Kt vz CieHag 0.31 0.08
46 3440  T7-+EH® CisHas 0.08
47 34.48 FAK CisHig 0.23 0.10

ot 4 R it 161.94 439 9.67 59.53

L T R VS C RE 8 K T 80%

M 1 LB SR m # R A FRAR GO A HE JE, SR R R R R A I E 25 R Pt eT Dl
R R XS i AR, RAERER TR A S R g O R RS A — o B
A 41 FE R VS W), 28 300 MPa Ab 3 5 4 el
B MRS T 22 B, 28 450 MPa kb B 5 4% 1K) 2 2 WA B T AN [R] R s Ak B 2 A 4
PR MR R 15 B, SR T4 600 MPa ik B KM R (R 2200 R R Ak B A AR R LA g
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Table 2 Comparison on relative contents and varieties of volatile components in mung bean powder
under different high hydrostatic pressure treatment
£n HAmE A EF/x10* mg-kg! GE T i
0.1 MPa 300 MPa 450 MPa 600 MPa 0.1 MPa 300 MPa 450 MPa 600 MPa
B AR R 161.94 4.39 9.67 59.53 41 21 16 25
BE R 131.97 1.64 2.03 42.09 6 4 2 5
EEES 0.31 - - 0.25 1 - - 1
RS - 0.24 - - - 1 - -
K MR % 8.73 0.19 1.24 2.35 21 7 5 9
AR 20.27 2.30 6.16 14.59 10 8 8 9
RS 0.66 0.02 0.24 0.25 3 1 1 1

VL n AR
il 1 52 AN Ak 2 R, 300 MPa 1 450 MPa 4b B
SRS OO IE R MEY B A R R, L
BN W AU R DG B S M o, R Tk
WLk G EAR KR . 600 MPa kb F £ fifi — 2645 %
P 53 v R 1 22 G o Y B B A S A
FIUKR T TR /B E  Jones 2558 & BRAE 200~
600 MPa J& 73 1% i Ab BT DA [a] 2 el AR — 26 XL
BRAL 51 0 & B TS0 E A b KUK B O3 Y AR
A, S AR A5 R — B,

TR PR 25 A A I S B R ) T T
J5 AR o v HLB A A, 2 2 o i KUK Y 3 2
TR . A (E)-2-CMmE R TR =
T PUERT S EE 6 F Horp b oS (BEAREE ) AT
DU (PR R R ) i A, % i 4 i o 108.68 %
10* mg/kg Fl1 20.77x107* mg/kg, J& 2% G B 4R AF
H AT, R RIS TE £ ATl A R
PNEEJE ) HORE S AW A e A 0 KRS X 4%
SR KR AT Bk, 2833 300 MPa 5 JEAL B S | 4t G
¥irh C10 LU MEEE Y B & g A BEAL, + =ik
R DU RS PR 3 %, 7S B I % A 35 A, T g
J2 PRy e T 75 S TR v 1 T R L SR Ak
R i T T 1 A 191, 450 MPa JE T AR | (E)-2 &
I E 1 B g A [l T o (B) -2 2R EE R B LS
YL A5G, E R I O ROK 1 I SRR A
—E M TTERIT, B A TR A R R DL R
C10 LA = 114 o Fi 3 %, 156 BHAIC HE 4b P (350 MPa
FI1 450 MPa) 1] fig 23 410 il 4 20y AR RUBR SR,
M E S8 E] 600 MPa J& , (E)-2-CL s . 2K B i
B SR 7 A RS S SR A L AR, A

AN B AR BEA - PO R 7' B B8 0+ R, 30
B 600 MPa &b B 5 841K e 1 40 Ho A7 I F 20 4
o A A U /Bl i 2 B 55 A RO B RS T
B FAE B IR IR 2 A2 B2 Y
T, X ] g O X A AL G P S 38 i Strecker
Wi fige = AR (BT, Z8 T S B4k R PR R ) I
25 R A B B AR 3T Rl 55 0 AL Ak ATk
BRI RN G K,
ik S E YR E YR YRR A Y
HORH ULIG  a EL R T IR IR R R AR
& F W WER MG, L5 A 24 B o 17 #
Rk 6 BRI S 1 RO B Zead O Ab B S
Bt S P S HOR B i B N, R DL R e AR
T, AT RE R R A e 0 A R B i e s Je A=
SRR, 73 24803 T8 o K43 R I a8 A e
HBIE S, M — R =5 A 3—1 DB 28 300 MPa
F1 450 MPa 4b PR 5 7 2 W55 P A, 28 600 MPa 4b
S A B IA THE . 600 MPa AbBR S =42 T 1-1
DU I , 55 1 2 W) I B g AR AR LT — L, U R
B A VOVRIE 5 3 v T b B of Al 1 39 7 A 40 1 5
Wi, % PR T8 75 400 MPa JE J7 25 C&& 4 T 4b B
30 min J5 , KGR B EWIH R, 5A 25
— 2, SR AL HLEA A 1 T i — R R R
SO TR IR RE Y S RIEAE T H— &
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Fig.2 GC-MS total ion chromatogram of volatile compounds in foxtail millet powder under different pressure treatment
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Table 3 The volatile compounds and relative contents in foxtail millet powder under different pressure treatment

#8248 F/x10™ mg- kg™

K5 &% /min Wt 4 AR 5F X
0.1 MPa 300 MPa 450 MPa 600 MPa
1 8.373 3 CeH 0 0.98 8.83 0.70 0.25
2 11.24 B B (K F ) CH,0 20.1 1.64
3 15.39 3-TA2-FRE-(2)-1,3-T =W CoH 0.38 0.43
4 17.45 ES CoHx0 0.31 0.39
5 18.05 2-Th-1,4-ZFREE CoH 4 0.06 0.48 0.08
6 19.58 7 7% B C1oHx0 0.48 0.04
7 20.141 % CoHg 0.25 2.18 1.08 0.14
8 22632  EVAE CHys 0.05 0.05
9 22857  + =k CysHa 0.06 0.10 0.11 0.14
10 23.59 1- k% CuH,y 0.10 0.11
11 25444 vz CraHy 0.12 0.10 0.11 0.07
12 27.681  2,6-% (1,1-=%}%)-2,5-5Z=  C,HyO, 2.77
H-1,4-=

13 28392 AR C,sHs, 0.02 0.10
14 29008 THEFE C1sH,0 0.09 0.05 0.04
15 30958 A% CioHay 0.01 0.05 0.05
16 31944  2-W R T+ =8 CieH0; 0.13
17 32,142 F—AFEAR CioH, 0.06
18 32.86 +hk CoHy 0.14 0.05
19 32963 2,6,11,15-w F ik + 5% CaoHay 0.34
20 33.073 =tk CosHag 0.26

otk R Bt 1.50 4.82 7.66 0.64

R RILE T 80%.
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Table 4 Comparison on relative contents and varieties of volatile components in foxtail millet powder

under different pressure treatment

£n #A2F 4 F /x107 mg-kg™! Fb 3 A /AP
0.1 MPa 300 MPa 450 MPa 600 MPa 0.1 MPa 300 MPa 450 MPa 600 MPa
B BB 1.50 4.82 7.66 0.64 7 19 15 5
e 0.98 29.24 2.73 0.25 1 3 3 1
R - - 2.77 - - - 1 -
S - 0.48 0.04 - - 1 1 -
LA S 0.21 1.53 0.75 0.21 4 9 5 2
FAREE 0.31 2.90 1.37 0.18 5 5
S - 0.13 - - - 1 - -
T =" RoR ARG,
A —E WY T B E A, 33X AT A -5 /N KO 1 KUK FiE 25 1)

T4 B 7N K M XU 7 42 P R 43 B A T 2 e, RN SA N EEEBERAGY
1R FHRRBEY , HP R A R s Bk OV, 25 300,450 MPa Ab 3 | OV & 38, f
—BEEA Y IR A S FREAR, e FEAE T PEEE AT 24 E J13A %) 600 MPa 5, O S
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B E AL, N 025107 mg/kg, B EH KT R
b H /N KA (0.98x107* me/kg) , Bt /1N A Ay AG:
ANB) BRI R T P P AEAE

JEU/IN KA R AT AN 2] 4 Fhbe s, S 0.21x
10~ mg/kg, RZETHhETE C12~C16 Z [ #) 4
JE, 28t 300 MPa Zb ¥R 5, BE IR IS & i FN RS
BERN, S REAE C12~C16 2 8] By bt 12 & 1
i, R T 3-2 3 2-H - (2)-1,3-2
M FEA e Bk 2,6,11,15-P0 3
ANEER A B M 13k F] 450 MPa J5, 5 300
MPa 4b B 5 (1 /N KR AH G e M e 5 12 b 2 A
X, ] UK B 3- 23 -2-H 3 (2)-1,3-C
B e ¢ L1 P ST RV ST | e o0 ST 1 DA W
K #) 600 MPa J& , K& 19 %6 M ke i 2, O BE Rl
£ [ R o i o L P = e DO 2 (A 1 ey e
WYy B =, P 2R AR A AR, RN R Y
W 3 2R B B AR R,

R A B /IN KA AT ARG I B 2 Fh Y R Ak
GBI ZER 2- 2 -1 4- TR H AR
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Analysis of Different High Hydrostatic Pressure on Volatile Compound of Millet
and Mung Bean Flour

Liu Zhenyu, Fu Yongxia, Zhang Fan, Hu Jinrong, Shen Qun’
(Key Laboratory of Plant Protein and Grain Processing, National Engineering Research Center for Fruit and Vegetable
Processing, College of Food Science & Nuiritional Engineering, China Agricultural University, Beijing 100083)

Abstract Studying the changes of volatile flavors of mung bean flour and millet flour under different high pressures, it
provides a theoretical basis for the research and development of high pressure products. Mung bean flour and millet flour
were treated at 300, 450, 600 MPa for 20 min, and solid—phase microextraction and gas chromatography—mass spectrom-
etry were used to compare and analyze the changes of volatile flavor compounds in mung bean flour and millet flour. The
results showed that the volatile flavor compounds of mung bean flour and millet flour had different sensitivity to pressure.
Under 300 MPa and 450 MPa treatments, the types and content of total volatile components in mung bean flour were sig-
nificantly reduced. When the pressure reaches 600 MPa, the types and content of volatile components in mung beans in-
creased slightly, which was beneficial to aldehydes and ketones. The formation of species and hydrocarbons could improve
the overall flavor of mung bean flour to a certain extent. After high static pressure treatment of millet flour, the content
of total volatile components increased first and then decreased, reaching the maximum value of 7.66x10™* mg/kg at 450
MPa and 0.64x10* mg/kg at 600 MPa. This may be related to the interaction between the catalytic induction of fat oxida-
tion by high static pressure and the inactivation of lipoxygenase.

Keywords high hydrostatic pressure; mung bean flour; millet flour; volatile flavor substances; changes



