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Comparison of enzymatic and acid hydrolysis of bound aroma
compounds in Litsea mollis Hemsl.

LIANG Miao', YANG Yan', SHI Jiayue', WANG Xingping?, ZHENG Fuping’, YU Ainong'""
(1. School of Chemistry & Environmental Engineering, Hubei University for Nationalities, Enshi 445000, Hubei,

China; 2. College of Biological Science and Technology, Hubei University for Nationalities, Enshi 445000, Hubei,
China; 3. Beijing Advanced Innovation Center for Food Nutrition and Human Health, Beijing Technology and
Bussiness University, Beijing 100048, China )

Abstract: Bound aroma precursors from Litsea mollis Hemsl. were separated by Amberlite XAD-2 column
chromatography and then hydrolyzed under AR2000 enzyme, pectinase and acid three different conditions
to release bound aroma compounds, respectively. The obtained bound aroma compounds were analyzed by
gas chromatography-mass spectrometry (GC-MS). The result showed that 90 bound aroma compounds
were identified under three hydrolysis conditions, mainly including terpenes and oxygenated monoterpenes.
Among them, geraniol was more abundant compound under two enzymatic hydrolysis conditions, its
highest content of 21798.79 pg/L was obtained under the pectinase hydrolysis condition. A total of 34
aroma substances exhibited obvious aroma characteristics. And the most significant aroma characteristic
was floral and sweet under two enzymatic hydrolysis conditions, and that was floral under the acid
hydrolysis. There were obvious differences in the composition of bound aroma compounds under the
enzymatic hydrolysis conditions and acid hydrolysis condition. The more kinds and high content of aroma
compounds were detected under the pectinase hydrolysis condition. Therefor, pectinase hydrolysis is more
conducive to release the bond aroma components of Litsea mollis Hemsl..

Key words: Litsea mollis Hemsl.; bound aroma compounds; enzymatic hydrolysis; acid hydrolysis;
perfumes and essences

TR GO A SRR, UGS B BT S SF WU 2K KL S HERY)

RS EEE: 2019-11-20; EFABHA: 2020-01-19; DOI: 10.13550/1.jxhg.20191094
EE£WA: ERESTIATRIESEI (2018YFD0400104 ); JbntEfvE -5 AR RS R ATH .0t 4 (20171010)
EE®N: B % (1996—), 2, Wi+, BRREA: REK (1963—), H, #FZ, E-mail: anyu@163.com,



* 990 - A 4m 4 T FINE CHEMICALS

%37 %

JiE BT RS A, DI IR U AN AR R P
A AR RN AR TR M PR A SRR
YR Ak i 2 . WESCEIGE, AR KRR
Yy o B O A A R IR A, B2
AR e U8 R e O B AR 32 T e
AEEFERIB T IRGE,

FAKRZE T ( Litsea mollis Hemsl. ) R ILIEAA .
KEF . RARZE, IEER (Lauraceae ) KEF &,
S EEEA AR IR 2 —), VR R
HERRE, JEAT RS B IR RER R
il B AZ 0 B B e, B AR R RS S
¥R MEAC A W] 38 1 Bl K AR R K SRR R, A
1 3 SR S ) e S A A U T D T
FER A S F W, B AR EER .
TERCEN 6L . T AL s Tk v, mT LU
1 AR BTk 27 s N MGk B R HE R PR R AR (A HEEE
s KRR T HARMEA VIR A R AT EY
&) PRI ER RSN MoKk AR
A I AR & AR Y PN AR A O 2 ok
fife kN A T () mIMESRARE, BEK AR
o AR, A I ) XU 7 4 A RO BRI R S
SRR o AT A AR T T X AR T S R
JE AT AR SRR R K i R IR, B KR pH BYR%
fi%, KEMBENEESFEIYRSBENZ ., Hit
AL, AR, A FRA ARG A5 B Y BT A
TRt A 3 i w0 B A KU B A — 4%
HEIBR

X B it R XU B 43 ) 2 BB 0 B XUBR AL &5 1
PR E AT, 781875 (SDE) MIAEBUSCRE R,
Al ER AR R S B B EER, HEE
T R A SR T RE A B AL o KRR AR
B LR AR FE B (SFE ) A S —Flo R 28 Btk R
BA®R. HY/N 7RG BEFAERES, B
RN AT AR AR B . VSRR L B AR B R D RN
TR AR IR e, B LA R AR R A e B U
JEZE R A Bk ( VDE ) 5 i 55l Bl KUK 2% &k i
( SAFE ) ifi FH R BT AAHC, AT A7 R0kE fa 44
S3fi#, SAFE JUILIE H THE &AL W) IMESE A& 21
SRR, HEX 2 Oy R R SRR SR AR HFERT
PO T2 AR ( HS-SPME ) & MFE &
W2 A T A A4 i e i ) 00 i i AT ) — o B
A, ASTRIEF 4 2 00 6 Bk w2 B A ) AR 1 1 4
PG o ZBORRAE T . ML . R .
R T R AL, BAT ZiE . BEEANE,
SPME 6 1 XU B/ TE e il . S 25 1 A3 fid
FUKAHE, REMSIRRE B AR 2 T HFE IR A KR ARHER
SN R TE s NS A £ o T AN A BN /< L

Firlk,

AR ET RIKEEY . AR2000 ( RAPIDASE®
SENSATION )it "V FI i 1t 22 vh il % B b R 22 - 5
TGRS F YK AR MW, H HS-SPME
J5 AR BUXBR 5 I 253 GC-MS 43 H7 K HL#5 K fift
J5 SIS PR SRR T AP e AR

1 SRIGERSY

1.1 KFIENE

BHARZTRES, 2019 4E 5 AN =M A H LT
T 5 B 52 R A (6K 1668 m, 2245 & : N98°39'25"
E024°35'35" ), RifiJ5-78 CHBARIR VKA BLT

Bt (AR), b ohkidlzy) s 1IEREE (AR),
LR (AR ), Efb#h (AR), #E R (AR ). B
RE 4 (AR)., &Pt (AR), I (HPLC),
] 25 42 A 243500 A BR A 7 5 AR2000 i, 77 7= (
) ABRAF; ST, TR (R 8=98% ).
Amberlite XAD-2 #flg (20~60 H ), F[E Supelco
5l C7T~C30 IEFKERE ( GR ), FE[E Sigma-Aldrich
NI

JYZ-E16 ¥EHHHL, JUBHREAR A BRZS 7] ; RE-52AA
AU G 78 e av, Ll oR AR AL A HR )5 6890N/
5975MSD SR EE AL . 20 mL PR (1.5 mm ) TR
ZEMRSL ORI A A BURE I hibE T, 35 Agilent
3]s [EAZEBCGK (50/30 um DVB/CAR/PDMS ),
[ Supelco A#); SHZ-MGH KX ZHESHE,
I R A TR A A FRA F]; Avanti T -30 [ %
R ELOHL . B EDH (250 mL PET ), 5E BECKMAN
COULTER /A #]; CONCEPT ZIHEFE S Al &b P £
%, f5[E PAS /AF],
1.2 XImidiE
1.2.1 Ryl

IR AR 22 - B SRR iR & = TS S BT
B (6000 t/min, 20 min, 4 °C) J5HL 400 mL |
THRAEH .
1.2.2  5EA B3R R KRR

FEWOT N SCHER 1], 9T i 48 Amberlite XAD-2
AL B B4 B J5 53 0l HZEIBK . STk AINIE e TR
AW B 1 1) Ye2bl . MR R iE s S sy,
FH R BRI O B 1 B S B IE G 2R R 2T
P T 92 vh s i (B /K 22 v A pHL 5.5 AT
TR R - R Sl BN 22 v s TR K Y 22 K pHL 2.5
IR IR 2% WP ) W RE KA o KA RN T . FREL
800 mg*AR2000 fiff T Iizs AN IR HES, M
YRR T AR AR, 37 °C R MMt 48 h, HEfT
AR2000 7K i ; PRI 600 mg H e, S514:0A] I,
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AT RS WK 5 B 3RAF B K AT 100 °CTF Jindk
1 WS SEATRR K . Bl RR K RIS Sy 4 1y, 0 )
FA 20 pL IETEE (1.0108 g/L) YENFR, [FEE
2.00 g NaCl 1 A U J3 4 H1F 70 20 mL 10 %5 $2.4¢
FURE S . 47 B 5 U 25 6 28 KUK B 4343 o
123 GC-MS & #r

K CONCEPT £ IRe i Ak H 2 48 < Bk
¢ (GC-MS ) X B AR KRB 53 247 50 H o

HS-SPME : % #£ B9 #F i i AE 50 °C F °F i
20 min, HAXHEGEL (50/30 um DVB/CAR/ PDMS )
BT 5 mm AL, 50 °C FAHL 36 min, GC i
FE F#HT 2 min,

GC: J&W DB-5MS T4 @ik (30 mx
0.25 mm, 0.25 um ); AL TR 250 °C; FHEREF -
HEIGHE 40 °C, £4F% 4 min; 5 °C/min JTHEZE
260 °C; 15 °C/min FHEZE 280 °C, {#4F 1 min; %%
S (He) Jii# 1 mL/min; AN PERE

MS: B FUIRE 250 °C; MF % (EI) #
A5 HFHERE 70 eV BimfAdHiiE[H 45~550 u; H
O SO RSO AR
1.2.4 M

Z: I8 NISTOS Kk 2 XoF 135 I A 740 25 K 3 M I
AT, RN PR R R AL (RT) 5 SCHRHGE 1 17
IS BGEAT X, S tE . R IREOTRE A R
5 C7~C30 EAGLErE i PR B RIS Y, K C7~C30
TR BRI B HERE | AT AL B K GC-MS 43 BT 5 1k 5 K
oAb B — 3

1.2.5 T4
SR R X T I A 22 T4 B S 9 O e i
1T, WERYINIE TR LW (1.0108 g/L ),
AR 48 1 T T A S e A 45 5 v T P v AR )
FOMEREAT e . MR (1) FHEE R TR &
Ai
X; flAsmS (1)
X x NS ER, ng/l; m MBI R
WeBE, pg/L; A RBP4 S NARYIE
WAL RFRI S (i) XSTARY (S) IRER
ERT, 2HNM 1,
12,6 &AEE OAV 493t &
WRIEEMTARZFHFILT G, ULSHA
WIHE K T R SR BB R 1155 OAV fH.

oAV = 2 (2)
OT

Xb: p NIZAEYRIBTEIKRE, ng/L; OT HiZfk
BRI IRBIE, pe/Lo

? SRS

2.1 ERELRER ST

% Amberlite XAD-2 KFLWFHAR NG FE, I
SliE L AR2000 i/ S 5 T/ R 7K S B ORs B 5 A8
RV Sy, R HS-SPME  Jy ¥ A U i B A
LT RTINS, 456 GC-MS ARGkt 4)
Br, 2 MS/RLEM, WinkEs, ks S9%
KPR WA 1,

®1 BMALTHHESELIENEY

Table 1 Bond volatile compounds in Litsea mollis Hemsl

AR2000 FE/K PRI SRR IRk B FRUK i o e vk FE

F5 ORI CAS Lok / (pg/L) / (pg/L) /(ng/L)
1 867  544-12-7 3-CU - 1-BE - 19.74+1.63 -

&1t (1) 0 19.74 0
2 957  471-84-1 ERTH 24.73+4.63 - -
3 963 13466-78-9 3-E5 S - - 122.68+1.03
4 978  1686-30-2 o- 7 FEW - 26.22+2.44 -
5 991  127-91-3 SIS - 3725.024303.37 -
6 991  18172-67-3 L-B-JE 4 1297.05+65.22 - -
7 1002 99-83-2 o-IK 45 122.62+7.16 112.49+6.27 -
8 1016 99-86-5 a-FATH - - 2466.66+41.24
9 1030 1461-27-4 NP 1197.27£60.20 2868.26+233.59 -
10 1035  3779-61-1 (BE)-% ¥k 339.99+20.08 838.52+71.99 725.64+12.13
11 1045 3338-55-4 (2)-% ¥hidi 486.63+29.55 1221.71£140.83 -
12 1056  99-85-4 y-RA T 207.53+10.43 1341.58+81.64 1293.53+21.63
13 1084 586-62-9 il i T A 370.58+18.63 1310.14+79.73 6198.17+103.64
14 1093 1195-32-0 p-5 M - - 6010.35+100.50
15 1128  7216-56-0 Rl 148.23+£7.45 428.10+34.86 -

16 1141  460-01-5 W 2 i

1239.63+20.73
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FE ORI CAS o AR2000 Bk il iE RSB KM TR ik i ik
/ (pg/L) / (pg/L) /(ng/L)
17 1090  1195-32-0 ot X A A 115.29+5.80 - -
18 1339  20307-84-0 (+/-)-0- 15 s - 60.71+6.54 -
19 1383 13744-15-5 By - 35.27+6.47 -
20 1390  515-13-9 iR - 72.80+5.93 -
21 1421 87-44-5 B ¥ 72.39+3.64 754.81+61.47 -
22 1429  3242-08-8 H A& - 114.73+9.34 -
23 1434 22567-17-5 y-iir =4 - 48.02+6.27 -
24 1453  28973-97-9 (E)-B-4x 5 WK I 66.45+6.48 551.59+44.92 350.01+5.85
25 1475  30021-74-0 P A 2T M - 45.53+3.71 -
26 1488  489-29-2 S-S - 311.77425.39 -
27 1501 502-61-4 B W - 377.40+30.74 -
28 1507  495-61-4 B-TH B 2 ) 35.78+1.80 170.73+13.90 -
29 1518  39029-41-9 P-FERA - 28.01+£2.28 -
30 1523 20307-83-9 B K 49.15+8.41 114.73£9.34 -
31 1561 489-84-9 ot - - 287.45+4.81
32 1646  156747-45-4 4,5,9,10-Bi &(- 5% KM ke - - 215.59+3.60
it 2 (31) 4553.69 14558.14 18909.71
33 1352 97-53-0 T 230.59+11.59 551.59+44.92 -
34 1446  5932-68-3 -5 T A 1y 62.26+3.13 42.29+7.44 -
A1t B 25(2) 292.85 593.88 0
35 1297  10067-29-5 Sz At - - 437.52+7.32
36 1378  13832-89-8 4'3?\3%1’ WAL= - - 171.97+2.88
B
37 1407 13832-89-8 BRIZER - - 146.92+2 .46
38 1586  6754-66-1 7 AT - - 598.01+10.00
39 1052 22460-59-9 23%; FA-LT-F B - - 1278.94+45.28
40 1074  5989-33-3 Ak 5 R 107.34+5.4 - 4958.54+82.91
41 1107  78-70-6 Py 3112.91+156.5 3065.72+186.56 2975.12+49.75
42 1122 99-48-9 T - 181.29+5.14 -
43 1128  543-39-5 JERE - - 1608.17+26.89
44 1134 22771-44-4 J[?g'p' i 7 -2,8- — 4 140.75+11.45 - -
45 1138  547-61-5 L-WA 5 e B 183.1149.21 - -
46 1172 124-76-5 5 e fivi 208.1+23.38 - -
47 1178  562-74-3 4-iff i B 282.99+14.23 843.61+68.70 -
48 1198 98-55-5 a-FA VTS 3144.35+158.1 717.07+58.40 19834.14+331.8
49 1212 586-81-2 -t ity B - - 743.78+12.44
50 1216 138-87-4 B i B 444.70+22.36 - -
51 1223 29548-16-1 X - T - 1(7) -5 -9- 1 - - 2587.06+43.26
52 1223 106-25-2 oo il 5188.18+260.9 14341.31£1167.9 -
53 1236 1197-07-5 - 100.42+5.05 - 258.71+4.33
54 1241  5944-20-7 ST 27.75+1.12 102.44+8.34 58.91+0.99
55 1255  35907-10-9 RETE - - 1322.28422.11
56 1261  106-24-1 i 6485.23+326.1 21798.79+1775.3 -
57 1279  18479-68-0 (+)-p- T8 faf - 105 -9- it - - 5409.31+90.45
58 1289  536-59-4 EPiN 143.60+7.22 894.49+68.58 1700.07+28.43
59 1297 29548-13-8 p;if'lm’ 8(10)- =i 511.99425.74 - 540.93+9.05
60 1318 80-53-5 i it B - - 50.96+4.69
61 1321 22451-48-5 -8 - Ay - 7 - B - - 297.51+4.97
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Gk 1
AR2000 il 7K fiff 55 12 1% J3E B K A VR g Rk
BB ORI CAS oy B M v B R VR B WK i ot v
/ (png/L) / (pg/L) /(ng/L)
62 1330 22539-72-6 1,4-%F B 375 34.59+1.74 37.94+3.09 991.71+16.58
63 1359 64142-78-5 8- 42.64+2.14 34.39+5.75 -
64 1098 1195-92-2 (R)-A AT - - 875.04+14.63
65 1218 29548-14-9 T A - - 1983.41+33.17
66 1161 30460-92-5 FAT i 67.67+3.40 597.55+48.66 -
67 1205 18309-32-5 R - 96.15+11.84 -
68 1125 16409-43-1 O i 55.53+0.35 486.37+35.37 6636.90+127.19
69 1161 1786-08-9 R LTk 194.56+9.78 - 1101.90+18.43
70 1184  106-23-0 AW - - 5950.25+99.50
71 1206 18031-40-8 PN 185.15+3.72 - -
72 1218  29548-14-9 p-TETT-1-05-9- % - 186.25+15.17 -
73 1240 106-26-3 SIS 222.35+11.18 478.04+38.93 -
74 1267 141-27-5 a-FrEE I 409.59+20.60 796.74+64.89 -
75 1272 5392-40-5 PG - - 299.12+15.80
76 1030 10198-23-9 TR -p-1ili i g - - 5891.33+98.51
77 1242 80-26-2 LR W TR - - 451.71+7.65
78 1321  2349-14-6 7 M- F g 21.14+0.59 89.63+7.30 —
79 972 7392-19-0 I3, 7-A AL - - 8880.96+148.50
80 991  1686-14-2 a- RGN ALY - - 4577.11£76.53
81 1006  6909-20-2 4,5-FA L% - - 3305.69+55.28
2,2- — H R L5-(1- 3
82 1049  7416-35-5 - - 3699.64+159.81
- 1-P5 i 3k ) U K g
83 1345 72845-33-1 75 R 2, Tk - - 172.47+2.88
84 1068 38049-26-2 iy - 148.37424.52 2621.25+43.83
Hit A Z4(50) 21314.64 44896.15 92417.34
85 986  110-93-0 FH 5L P4 23.14+2.13 83.85+7.61 -
86 1381 23696-85-7 K TR - - 319.91+5.35
3,3,4,5- :-2H-Bfi-1-
87 1437  56298-98-7 . 2 " - - 160.82+2.69
|
88 1193  119-36-8 MR s 1831.12492.07 3573.33+144.69 991.71+16.58
89 1397 103-26-4 PR i F T 9.79+0.49 - -
90 1143  55955-46-9 PR LT - - 140.01+2.34
HAthJ(6) 1864.05 3657.18 2329.35

T " AR

2 1 al, 453 GC-MS 43br, e Bt
R TS IR RS 90 B, fL4RRESE (1 Fh),
W2 (31 ), M2k (2 8), SEmE2E (50 F),
HAthZ (6 Fh ).
AR2000 7KfEAAMET, 2o 42 Flm sy, &
WO E B (648523 ug/L ). 1B AL B
(5188.18 ug/L ). o-#ATMEE (3144.35 pg/L ), J5feifs
(311291 pg/L), FHEIEIE 14 Fh, B2 Fh, SAHS
25 23 PFNIHANZE 3 sy FER BRI &1, e
45 MESRGY, SRR PRI EE (2179879 pg/L ).
PEAEEE (1434131 pug/L). B-IkM (3725.02 pg/L ). J5

FEE (3065.72 ug/L), SHERESE 1 Fh, WhM2E 22 F,
2 2 B, AraEiiide 18 R Ahs 2 Fh FR/K MRS
T, e T 48 FESSSY, RIS oA
Fi (19834.14 pg/L ). iffi filhs (6198.17 ug/L ). F5hE
iz -3,7- A Ak ¥ ( 888096 pg/ll ) . p- = N
(6010.35 pg/L ), IATFEHEIEAE 10 P, &S 34
PRI A S 4 Fl o /K A RN R K A 452 SO0 8
W TE F AR BUE WL 1

mE 1 s, RREK AT B AR TR
AR L A& aim; BRKME R THES
JI 53 B4 5 ek ER AR e v (A G T 38 S 5 R S
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[ AR2000K R B B AN B R T2 R
1o} = HE 7 IR, L LT A U 53 4, 3 AE 80 °C
2, 7 g ] DL AR 1 0 SRR P R 35
E . s é g JETEI a-VNINBER I 2=, {2 pH Jy 2.4 HOFFER
£, g B g . BRI AR T, AT o b
% . JFHEE. WK AF T A ORI R LA
‘ 1. 1 PIERRMESR B R B ARSI AERIR T 575 %

K1
Fig. 1

Bt K it R 7K i 25 2R A OO0 VR I A SR X (L

Total concentration Natural logarithm map of aroma

components by enzymatic hydrolysis and acid

hydrolysis

2 B0 3l A7 A TAE YR S RAE R, X
AR ZEFRIEFESLWARAMTTIREY, Hoep, Wk

AEHE, AR RIS 2 gk T
WA FSSY 29 Fl, BEKARSARA, F8
L
22 BATELXMRSESEESH

Ak G ) A 00 L vh JH O vk B R R (A
PSE o FITASE H 1 B 24 M B A T B A
SHFHE L 2.

K2 S BRI B IR S

Table 2 Aroma characteristics and odor activity values of bonded volatile components
HFR T RHE OT{H AR2000 f§ OAV RJHF OAV FR/KfE OAV

2,6- I HE-1,7-3F 453 - 770 - - 2
Ak 5 R KE. AEFHF 1100 <1 - 5
Py i B2H/ . AKE. RE 6 519 511 496
K B 564.23 1 - -
5 e ik 45 fiki A 16 13 - -
A1 I B AR . KA. &Ik, SR 130 2 6 -
a-FA I B WmE . A& RE. LEF 330 10 2 60
T AL wE. RE 2200 2 7 -
B -F T B FH 250 <1 - 1
Bt HE. HiE 30 216 727 -
Bk 4 1R 7 wh, Wi 7 - 12 -
E N fEH . BR. M 1100 <1 1

IR KRE . BAEWR 140 - 27 -
o-K I A . BOE 40 3 3 -
(B)-% it ik 34 10 25 21
(2)-% e R 55 9 22 -
P-PA I L/ARER (NI S - SN i 1000 <1 1 1
it it T 0 K. R 200 2 7 31
p-5 IR . NEE . WM T HER 85 - - 71
(R)-SE AT &R . A 100 - - 9
e T AR 250 - - 8
B-AT I KREF . BRI 64 1 12 -
FH 35 B 05 BY . R ERE 68 <1 1 -
(-)-Br ot P 500 <1 1 13
P AL Bk WA, W, R 80 2 - 14
FAMWE B HEr R 100 - - 60
E NI ¥ 30 6 - -
BT PP 53 4 9 -
o-Fy I FriE 37 11 22 -
Free s PP 53 - - 6
MR P g B L 40 46 89 25
R TR KA. HHE. FBHL HF 250 - - 2
THE iy 2.5 92 221 -
2,2- I FE-5-(1-HI - 1- R S0 D Sk R . AT . ARk 30 - - 120
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R, GFc B/ROKAR TR MR TP RS S A R Y LA © 995+

H 2% 2 AT, B R R ALK 90 i
BB RMEACE Y, Hodr, 34 R EAT BIRG & SCRRE,
ALFE 12 PR EESS, 10 FPasiasds, | FPER2S, 2 Fiit
25, SPhEEZS, 2 FRERZS, 1 FRERISHN 1 Aok,
I T B S B AR E TR ES
R . R T VEAL 25 R & B AR 22T
A EATTER, R APk B 9 4 E R K
SR RE AT oAV (EP, 24 OAV KT 1 A,
ViR 5y A WA X B SR DUk

TE AR2000 Bk i 55440 T , A 18 gl 7 OAV =1,
Hr OAV>100 A 5 HEEE (OAV: 519), FFifE
(OAV: 216); FERIKHKAIATH 20 Fidlsy
OAV=1, H:H OAV>100 BYF J5#ilE (OAV: 511),
FHEE (OAV: 727). T#&HM (OAV: 221); FEFR
K EAETA 19 FPgHsr OAV=1, Hd 0AV>100
BYA T REEE (OAV: 496 ), 2,2- " HIH-5-(1-H 3&-1-
PR L) O g (OAV: 120), kAl W, dEmEE2E
YR B R FHASE RS EE T, B
Bl 7K fff 251 N A I BE R O ey, TR B
REFHA AT, RO IFREEE, (R 0
EMARZEFEIMB LF . KEMREED, THmH
SRR EEK A IS BB R 2P B T F AR,

650 B SR TR e T ARRR B, R A
WA ] BRI T ) R AR P78 RS 4 ok i
Fr. H . AF . REMLEW, 53] 3 MoKy
ETFEMARZFEEGES T HASYNEAE, W
2 FioR o & 2 AR BREL R OAV {H U #1345 3]

HE

HE RE

e—e AR2000F

— ST

— BHZFR
b2 A&

B2 3 FOKMAE T &SRR L

Fig. 2 Aroma characteristics under three hydrolysis condition
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