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Abstract: Based on the synergistic potential of microbial fermentation technology in enhancing the efficacy of medicinal
and edible homologous substances, this study investigated the effects of compound microbial fermentation on bioactive
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components and flavor profiles of Pueraria lobata, Penthorum chinense, and Hovenia dulcis. Through combined enzy-
matic hydrolysis (cellulase) and microbial fermentation (Lactobacillus, Acetobacter, yeast), dynamic changes in bioactive
compounds, functional activities, and flavor characteristics were systematically analyzed. Results demonstrated that enzy-
matic hydrolysis significantly increased the content of active compounds such as puerarin (250.43 pg/mL) and afzelin
(44.34 ng/mL) (P<0.05), while generating epicatechin (41.16 pg/mL). During fermentation, macromolecules like
flavoskyrin A were degraded. Total phenolic content (TPC) and total flavonoid content (TFC) exhibited an initial decline
followed by an upward trend. The enzymolysis-fermentation (M7D) group showed superior ferric ion reducing antioxidant
power (76.00 ug TE/mL) and DPPH radical scavenging capacity (IC5,=0.2447 mg/mL), significantly outperforming con-
trol and other experimental groups (P<0.05), though its ABTS™ scavenging capacity was relatively weaker (ICs=
0.3022 mg/mL). Notably, the M7D group retained effective a-glucosidase inhibitory activity (IC5,=0.0898 mg/mL).
Volatile component analysis revealed: Compared to the control group, substantial increased in alcohols (increase of
299.23% and 230.89%, respectively), aldehydes (increase of 237.78% and 207.02%, respectively), and esters (increase of
51.86% and 46.29%, respectively) in fermented groups (S7D and M7D) (P<0.05). Core aroma compounds, including /-
ionone (fruity/floral), phenethyl alcohol (floral/honey), and isoamyl acetate (fruity), synergistically enhanced olfactory com-
plexity. Sensory evaluation indicated that the M7D group achieved optimal flavor integration, balancing herbal characteris-
tics with moderate fermentation acidity, eliminating astringency, and harmonizing medicinal and fermented aromas. This
research provides theoretical support for developing fermented beverages with dual antioxidant and flavor-enhancing prop-
erties.
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volatile flavor compounds
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benzothiazoline-6-sulfonic acid, ABTS) (43r#r4li) . 1-
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Feht, H PRI . REER TR KT a
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fift, £ RIEFRIE S; [F]_FaREIE, X A7E 2 Wb HE I
SEIMALTYEZRTF(0.5 g/L), WG FHIRE T (55~70 °CHiE
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FFE M, BT R EHAL
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HAw 44 MCK. K FESE G RTREAS A TV R T8
AbFR(TFHEIRE A 35 °C . BlRIRE H—80 °C, H.45 %
1 Pa, FRARIREE 20 °C, THEETH] 36~48 h) o HURT
AR 1 g(CHE# = 0.01 g), Il A 10 mL 4 B4 %
80% FH W, FE4YHE#, LA 40 °C #75 4L PH 30 min, T
L) 6000 r/min Z5.0> 15 min, WEE PG, LAAHF 7
FRE PR 2 YOIFGIF B, RS- 4 80% HH
BEEZLZE 50 mL, 4 °C A51F, 45

1.2.5 KREEITIRBORY Z MG e S
] HE P S0 Ty SRR RS L, B 1.2.4 T AR B0 £

Bk, iof 0.22 pm A HLIERE L U8 B IERER . PRI 1-
W TIREL 20 . TR, JLANE . ARMBTE .
FRRE . RILFE | BILEESGITT 19 MhrdES
£ 20 mg, 3 FHH AR IR E S ZE 10 mL VB bRife
Sl B, A SRR BRI BRI AS R BT E e B AR BE (10~
200 pg/mL) FFRUEZE I o

(0,3 25428 (0,341, Poroshell 120 PFP(4.6 mmx
100 mm, 2.7 um); DAD Kl #5, Kl < 254 280,
290. 350 nm; #E7E 30 °C; #EEE 5 pL; Hiik 0.8 mL/
min; FLBNAR: A A IRFSEK 0.1% B9 H BR /K W,
BAH N LK - BEEEVEILAE )Y : 0~10 min, 5%~10%
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FRUER T3 2 W Trolox &t
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%8 80% FH B VAR B, (A5 LI VR A WRO'G B A
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R RN S TRl BE 457 (0.05, 0.10., 0.25, 0.50. 1.0,
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(Ao AR 80% W i M B CRE IR M 2
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A -A,

1
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o-FEEPHEEE IS MR (0.5 U/mL, 75 Wil S2 I a2 - iE 1Y
B T ), B2 IR5 1R 2, 37 °C 1HIE/KE 10 min,
JmA 30 pL. 5 mmol/L A4 %7 fiff 2 248 -p-D-22 ZLPE
(pNPG), i#5], 37 °C 1BIE/K¥E 30 min JGHILA 100 pL
Y 1 mol/L Na,CO; iAW, T 1< 405 nm LE P 't
BE A, LABR OB A BRPEXTHR S, . -5 250 BE 1 B G
PRI L (3) .
—Aa_i")xmo S D)

d

mﬁﬁﬁﬁ%mﬂz=@

b A, RS FIBHA WO CRE s Ay IR ER
S RO AR IR W OTCEE s A, S ETRER 22 il
FORR S BRI s Ay iR ER S il A U i AT i
BRI

1.2.9 EIJ kKBRS RN E =%
Ruan 26" Jryk, 36 M& ek, IUE 7 AW 2 mL
BT 15 mL (IRESE A, [IESIA 20 pL NAREE IR
(IEC %%, 10 pg/mL)F1 1 mL #F1 NaCl %, 5 152
JHETF 60 C /KW H P IEIR 5 min, fi FH 120 um
DVB/CWR/PDMS ZE B3 AFESH T 25 )R, TiZs %6
HX 15 min, T 250 °C f##HT 5 min, 2R J5i#H#1T GC-MS

GC 4514: DB-5MS(30 mx0.25 mmx0.25 um) %,
A, 2N R Al E S (LE AR/ DT 99.999%) , 1HIR
WLiH 1.2 mL/min, #E£E TR B 250 C. TP FHE:
40 °C £%¥F 3.5 min, LA 10 °C/min J} & 100 C, F-LA
7 °C/min F+2& 180 °C, fx/5 LA 25 °C/min F+% 280 °C,
PR¥F 5 min, MS 54 ABHTLRIREE 280 °C; B TR
SE SRR IR (EL 5D BRI 230 °C; PUBATIE
FE 150 °C; FFHER: 70 eV; FREA S 244 (Full
Scan); JIEFAFYEF (m/z) 2l 35~500,

REPERE AT HT: BRI B R L A W R [ S
NIST FRHEFHEZE (NIST 20) 347 X, 2643 DU e B
(Similarity) KF 80% 40T, JH-45 A (i B i) [a]
BATWI S e . RS TERE S HTAL PR A A o3 AT il R
SRR ZE, SR NARIE T o, HARE
KeVEAA YIRS SR DL “ pg/mL BESL, ARR 25
R, HEARAT:

aﬁwé%mxaimymg:%x9iﬂ

M;
XD

Ko B, S Hinfb &9 G m L B, N
R Y B WETI AR Cp S D A N AR 300 15 W Tk
(pg/mL); V A IIA RS NERAFR (mL) 5 M, AL
#(mL),

SRIEMEE (OAV) 1] H 4 B e AR A o R e J3E
(Ci) e e n e BI{EL(Ti) 3RS, BT Ci/Ti
1.2.10 BEAPE S HEOSCHER [20], IR XIS KR
IR T S . FIES (n=12, 6 55 6 2z, 4F
% 25~40 ) ¥t Tl 151, SR A TR i XU R
AiE HUBE RBUEMNEHE . S PFRT, B2 00 Kk E
) R B BTSSR, B # PR ST T B VR (R
mBENLGR S, TP AR IR 1,
1.3 BUEAIE

T A I M TEE 3 IR, SLEegE R LIy
(H+brMEZE RN . [ Microsoft Excel 2016 #4744
Pr A BRI A . R IBM SPSS Statistics 27 5K
PEEA T PR 2 U7 2253 BT (One-way ANOVA) F1ZH [H]
B EVER S . i Origin 2022 F1 GraphPad Prism
10.1.2 FAHATEIE L], BB 4E =5 (https:/
cloud.metware.cn) X ¥ & AR 58T . AKX
SN K g Ak BRAH (a4 2 P A Qi 4 s A4 22 S5 90
Ve 25 AU, AT T IR 2w/ —3fe ik ) 5]
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41 BT (Orthogonal Partial Least Squares-Discriminant
Analysis, OPLS-DA ),

H1 FRRUE PO bR

Table 1 Sensory evaluation criteria of sample solutions
JEETE AR 54
APkiE T, BIPRS00, okt 8~10
(104 (PRI ), (LG8 W 5 A 47
PR R, A B SRR S G PR 03
EATHRAB 2 T A (LB B B AT ) 5
R BT, ook 25-30
R (3043) BRI, (AR 20 B 55 15~24
BT, AR MOR R RRK | B0k 10~14
F SR (G RL , AR ) sl <k 0~9
LR, {3 B 25 bR AR (I S AR H R
), R ERRRIE R, T 30-40
. WERBL MR, AR FRIR Y RIS 58 1Y 20~29
HIR (40 ek, AT R R . HLR 11-19
TEVRIR 2%, A8 BH 8 2 T 2 T 5001 T8 TSk b i e
ik 0~10
FHETE 8, A v 8~10
MR (1043) PR 38, R 40 R0 57
FHLRE 0~4
i WS IhRE, 257 5 R XBRRLA B 28 8~10
i TR e, toerm oI MESOT 57
PR —, s S A G 2 Ry 0~4

2 ZERE5Sh
2.1 KBS SRR ZEY LR

TZBFFEXTRE i Z2 Wy 2 o e e Lo AT
19 A4, ME g RNk 2 FoR. Srir i, £ 4Re i
W PRI A 3 B 22 (189.99~250.43 pg/mL) |
A& 1 (30.38~44.34 pg/mL) . AFE B A(28.50~
86.95 pg/mL) . 1- 1B TR 4965(14.47~22.50 pg/

mL) . "EMHEE (13.67~20.48 pg/mL) %%, B T2
(6.19~8.39 ng/mL) . RFRBE K (5.44~6.03 pg/mL) 55
B AR AR, HR AT T7(0.30~0.53 ng/mL) . St
2 1 (0.69~1.30 pg/mL) | 11 2% B} -3-0-25 F B
(0.97~2.55 pg/mL)%E,

Xttt MCK 5 SCK, £ 42 ligAbH ik F e ik 1
TGN . s BMRESTEH
234.18 ug/mL(SCK)#EF}2 250.43 pg/mL(MCK)(P<
0.05), W] RS LT 4 22 38 A 1 DR A 42 240 B 1 £F 4k
AR SR, BERL T 3 245548 e i Y; RILEERALE
W AR A A 41.16 ng/mL, [RIAS, B S 2O
FEHE > 94.45% (M 7.57 ng/mL FEZE 0.42 ng/mL),
G HT SR B T R AT 4E 2R B K A S ouPY, b Ah,
MCK ZHEEB AT A &85 SCK 425 18.67%, 3=
BH A v REFR S 24 BB H T A I RTIR R 4T, B
TR SIS

TR B AR v, 1E PR RS S 25 I AR Ak
EMREALA S A bl & BEAT ] 1B 22 I Bl T R A
(SCK: 234.18—S7D: 214.16 pg/mL), 5L A, MCK
RIFEIEIH 2.26% CR AR &R MIHY ), FRZLER A
55 P B TA AT REAE A 43 oW T AR AL LR 31k, 2R
KRG ITH /N7, R A 7E SCK
H A E iR 73.26 pg/mL FEE 28.50 pg/mL(S7D),
MCK #H 1 86.95 pg/mL %% 44.23 pg/mL(S7D), AJ
Ae-5 A P A R Sy — S R S R A I R
FIEPY, AL, FMil B T A SCK. MCK ZH R Ko iy,
KIEL PN A 0.69~1.15 pg/mL, AIGEYR T2 T
P R L S 2 RIS I, TR A R Uiz
BRURMIFEST, T3 A (AN AR 2R L b 32 BRI5 -5
- B S 0 T, AT 4k 2T AL PR e o

K2 KRB ITRBOR P Z WG Y i (ng/mL)

Table 2 Content of polyphenol compounds in fermented compound extract (ug/mL)

[leEx/Eq KA (nm) AR BHE] (min) - SCK S3D S5D S7D MCK M3D M5D M7D [anlidiiiERs
1-B TR T4 280 2.122 21.98+0.07° 20.09+0.02° 19.600.06° 22.50+0.02" 17.95£0.06° 14.47£0.02¢ 16.17+0.02" 18.79+0.02° y=1.3142x+5.4697
BETFR 280 2.947 7.16£0.00°  7.05£0.01 6.19£0.01" 6.91£0.05¢ 8.12+£0.01"  6.52+0.02° 7.05£0.01 8.39+0.03" y=15.232x-104.36
JLER 280 8.393 4.3120.03"  4.03+0.05" 3.43£0.02% 3.65+0.03' 4.24+0.03" 3.59£0.03' 3.26+0.03° 3.82+0.03° y=1.7993x-9.0296
KRB R 280 10.241 5.89£0.23%  6.03+0.26"° 5.47£0.04° 5.88+0.26" 5.42+0.02° 5.59+0.05" 5.44+0.05° 5.70£0.05" y=4.2907x-227.18
BRE 250 10.926  234.180.16°214.76+0.01¢ 189.990.17214.16+0.54° 250.43+24.49" 202.17+0.01° 204.49+0.58° 244.77+0.08 y=1.8655x+81.093
FILER 280 11.440 \ \ \ 41.16£0.23" 24.16+0.08" 20.84+0.01° 24.45+0.32° y=1.9011x-19.069
—EA bR 290 12.847  20.48+0.04° 18.81+0.03" 15.52+0.02¢ 18.06+0.04" 19.82+0.01" 14.5£0.06° 13.67+0.05" 17.84+0.05° y=7.3342x+151.41
pNGACS 254 14.12 7.57£0.01°  5.78+0.00° 6.14+0.00° 7.14£0.01®  0.42+0.00° 0.21£0.00" 0.19£0.00" 0.340.00° y=9.0139x+31.036
T 254 16.313 0.30£0.01°  0.50+0.00° 0.49£0.00° 0.53£0.00°  0.34+0.00°  0.43+0.00° 0.47+0.01" 0.5240.00° y=5.1845x~3.7347
S B 254 16.759 \ 1.13£0.00° 1.30+0.03" 0.69+0.01° \ 0.97+0.01°  0.96+£0.02° 1.15+0.00° y=6.6006x—14.635
R -3-O- 2 M1 350 17.224 2.07£0.05°  2.55+0.02° 1.75+0.00° 1.95+0.01° 1.15£0.03* 0.97+0.00° 1.08£0.03' 1.13+0.00° y=1.8634x-3.7121
Ry 350 17.635 5.72£0.00° 5.42+0.00° 4.110.00° 4.88+0.01° 5.62+0.00° 4.38£0.01" 3.76£0.00" 5.120.01¢ y=5.3597x-5.2787
P 2 254 17.85 41.69£0.01° 39.19+£0.09° 31.510.01" 36.83+£0.05" 44.34+0.01° 33.14+£0.01° 30.38+0.02° 39.69+0.01° y=4.3082x—11.461
THAZR-7-O-HH M 280 18.801 1.9440.01°  1.86£0.01° 1.47£0.01° 1.75£0.01° 1.92£0.00° 1.47£0.00° 1.29+0.00° 1.77+0.00° y=5.1296x—0.7974
Hit e = 254 19.818 1.60£0.01°  1.38+0.08° 1.17£0.08' 1.45+0.00° 131:0.04° 1.03£0.00° 0.84+0.00" 1.22+0.00° y=6.5491x~27.581
L 75 350 20.737 0.86£0.00° 0.98+0.04" 0.45£0.00° 0.71£0.00° 1.33+0.04° 0.86x0.00° 0.41£0.01° 0.99£0.01" y=7.8365x-20.653
PGHG 280 22.226 2.59+0.32° 3.41+0.04° 0.8+0.05" 1.69+0.11° 3.18£0.03° 2.36£0.03° 0.69+0.01" 2.27+0.03' y=3.9848x~4.8992
T 280 23.944 0.21£0.02¢  1.04+0.01° 0.38+0.01" 0.68+£0.00° 1.21+£0.02° 1.43£0.01° 0.68+0.02° 1.66+0.00° y=8.1363x~3.4096
HEF A 280 24216 73.26£1.51° 58.79+0.64° 38.89+1.16" 28.50+0.31¢ 86.95+0.57" 67.860.69° 44.33£0.21° 44.23£0.54° y=3.9471x~16.577

e VAREARM N AT EARAR R T EARERAAAE B P22 5, P<0.05, K3, K4l
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Fig.1 Changes of total polyphenol (A) and total flavonoid (B)
contents in samples at different stages

F: ARV NG FEFRR A B 2 7 (P<0.05) .

EEER B A e 1(B) iR, S5
M ZH TFC & BRI 2 Tl . S4H TFC & &
TE R BESE 3 d At ik B 55 (356+19.04 ng/mL), T
M H WP U TFC i o E R L R, M4
TFC & H# (296+19.60 pg/mL) % 3 & T S 4H (P<
0.05), 2 16.54%, — 4@ ILIR & B2, ™
AR EELH A TPC Al TFC & B 7E A4S 5 d 1578
B, IFFESE 7 d WA BT, 3X— IR PR B
KRNI REIFAE 7 d, A1 2EIEE .
23 KBS HEEURHIEWEE S
23.1 ETFIRERES) ST IAJRRETI (FRAP)M

SELEHL(E 2) R, KA HEAE il 3 I s BRI PT
FEALGE ST . TERERHE 0.01~1.0 mg/mLIEE A, &
% 7 d BIEESR (M7D, STD) 1Y) FRAP (B4 i 255 T
FRRE B A 2 et BEZH (MCK, SCK) (P<0.05) . TEAK
W BE (0.1 mg/mL) T, 33X Bl 85 55 24 B2 I Sk 28 1,
M7D B35 #E (10.14+1.81 pg TE/mL) ZJ 5 MCK
3.86 1%, i S7D A& 1k (6.60+1.04 pg TE/mL) 5 J&
SCK 4 4 f&F LA b, 78Tl & i 28 i IR 88 ) i
Al 76+1.43 pg/mL, IXAR AT AEVR T A& litad f2 P ik
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Fig.2 Reducing capacity of ferric ion in different
sample groups
TE: AHIEHREE TN (M 58S 2H) R [R)/NE FRER IR AR 3
P22 5 (P<0.05) .

ad

Tk 5

[FYES, P i 700 Ak P, s — 2 O R R )
A S P B9 T £ 20 (MCIK) 175 AR 4 2% 75 T oA Tl i 2.
(SCK) . M5 %MK, “Hff- 41" 4 (M7D) 7E
TFRATHBE T RIS B P T A LI TR, R A Ts
PEAERTERARAY 0.1 mg/mL ¥ )JE T, H: FRAP {54755
FHAhASZH 33 BA g A oA B T GBS o B = R
AR, 5 ARG RR A T RIS E . 45 AT
R, “HEH- R B (M7D) B2 TTHZE S Wikes T
SR RE ) A A B =
2.3.2 DPPH. ABTS'H H &5 kre 1 DPPH 5
ABTS'H i 3EBRaE I 45 R (F 3) i~ T AN
AT 2E AR . XFT DPPH [ H RE5 R AE
1, KA N H B A B SRR, H R 20 Tl
T AL B 2 P BORE i (M7D) 375 1% BE 11 B 58 (1C 5=
0.2447 mg/mL), & ZE 0 T3 & B 09 il A 20 (MCKO)
(P<0.05) . IXFHH “Flfi- & 1% B X2 7+ DPPH
RGeS B ENRRR . ZR 1T, X ABTSH 3%,
B AR ORI & S0 . TGS A B ST, B
ZH (MCK, M7D) %3 B Be 1 UL TR B 28 (SCK,
S7D), H o K et rh i i 2H (MCKO) 36 P bt 5 &2 1
Tt fige 2H (M7D) TG i 25 22 57, H: IC,, {H=0.3022 mg/
mL. IX7A]ReE B iR BB T R ERe A AL
ABTS" H BB TS, TR T A i #i st
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Fig.3 Scavenging capacity of DPPH (a) and ABTS" (b) radical
in different sample groups
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(IC5,=0.0813 mg/mL) . M7D(I1C4,=0.0898 mg/mL) .
S7D(IC5,=0.1285 mg/mL), £ [a] AN BAT il 35 2
5o RIS TT PR o F W IR R 1 5200
AR, #HEET SCK 41, M7D 4R FF R AT -7
BT B G RE 05 A R EELH o= 4 W T ) 1
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Fig.4 oa-Glucosidase inhibitory activity of different
sample groups

PIFEERT 28, FEBH R IR RERIE LR B A R A3
SCRRHRIE, 205 . 2SR sy in (AN &R . FT B
Pret) BEERZE AN T, M R L LA SR BT
X oA 25 HE T B ELAT B4 p A A E O, A5 S
b S 2R PE Y R, X o3 2 B LA -
AEi.
2.5 EERM NIRRT

A< SCH F HS-SPME-GC-MS X £ 5 2H i 445 &
PR AT BT e BT, S5 R ANER 3 s, BEEXPT
e B2 >80% 114421 51 R AR 32, A8 A FBAEAS v S ] 581
1337 T AR, G FEIE2S 120 Pl S 85 F,
fRZE 73 T . RS 247 B WRZE 150 Fh . Hi53E 256 F
R I dLit 406 Fl, SrHT & B, SCK Fll MCK 4H 19
A0 RUR M R AL FR IS4 (11.59~11.75 pg/mL) | [
(8.51~8.55 ng/mL) | F5Z£(13.94~14.00 pg/mL) . FH
25(11.20~11.29 pg/mL) | iiZ5(17.36~17.40 pg/mL) .
N Z ¥R 57 (6.79~6.87 ng/mL), SCK Fl MCK £H
LhE, B A PRE $5 R MEA I R 2 AR W W e AR, i
AR A& WELH (SCK ., MCK) F A #4H (S7D . M7D) Eh4s,
RUR AT ETE B35 25 57 (P<0.05) . &EZ A5k
%, F & A Y & & B i (P<0.05) , Hdh i
25 (S7D: 46.91 pg/mL, M7D: 38.88 ug/mL) . B
(S7D: 28.88 pg/mL, M7D: 26.25 pg/mL) . BEZE(S7D:
21.26 pug/mL, M7D: 20.48 ng/mL) &%) i 28 1k i 3
(P<0.05), 5XF B4 SCK #H tb, K& BE IS Ao AE & 4
W25 W) R & 48 1 N 230.89%~299.23%, M L3 fin
207.02%~237.78%, RIS N 46.29%~51.86%, Hilt
A DL M K B R S T XU g e A B R
TAVEM . AESCHISR IR, ZLERBA AT o [F] A al 5 UL
iR K& WA LR . 1R . BRFAMR A DL, [FIA43b
BRAEGFING VT, 1018 S5 IR BRI N, T BRRZE XL
R BT CANELIR .8 ) B! 32, 1 B R 2P R R i R
YT E AN 2 B A ARk, R R AGI  A E

# 3 EITREER R A R (pg/mL)
Table 3 Content of volatile substances in compound
fermentation broth (pg/mL)

FERVEY o
L/l B
SCK MCK S7D M7D

523 11.75£0.59°  11.59+0.49°  46.91x1.61°  38.88+1.22°
[ 8.55+0.24°  8.51+0.37°  28.88+1.20°  26.25+0.89°
[i7&S 3.58+0.09°  3.53x0.11°  4.74+0.00°  4.46+0.30
B 14.00£0.79°  13.94£029° 21.26+0.48"  20.48+1.09°
ik 11.2941.00°  11.20£0.99°  10.82+0.89°  11.53+0.99"
i 17.36£1.09°  17.40+1.03°  20.54+2.12°  20.78+1.53
JHeks 2.09+0.01°  2.13+0.02°  25.9+1.02°  20.67+2.46
IR 0.2740.02°  0.27+0.04®  0.39+0.00°  0.38+0.05°
[Es 1.85+0.01¢ 1.89+0.04°  3.37+0.01°  7.06+0.68"
itk 1.214£0.06°  1.2340.02°  2.69+0.01°  2.45+0.42°
Bpv 0.25+0.01°  0.27+0.04°  0.26+0.00°  0.26+0.05
JE2s 3.99+0.02¢  4.25+0.11°  6.79+0.10°  7.22+0.10°
AR 6.87+0.11°  6.79£0.06°  8.15£0.90°  8.55+0.24"
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CAnSe e . 2R L) | BR2(Un LR L 16) Sk (hn
) A R AR S5 2, T P 1 £ Q™ A= g RIS
Yyt — 2 SR AR, [RI AR A PR s (Can
IR, THR) MBS S PE B iZprsE R,
TR A B S B DRIV, BRI T AR AL R
WS | TS M BRSSO R I 10 5, it &
P T 20 S [ XU AL T B SR

T ARG PE(E (OAV) 43 BT R B, & IHeAb 31
ISR TR YRR UL IR EE . RRFH(STD

1 M7D) H OAV=>1 F 5C Bt XU ) Jo1 %0 Kt (120~
125 Fi) BH i 2 TR & 140 (SCK 1 MCK, 85~89 Fi1),
IXUE SR AR W) A 2 7 A T RUBR A 5 2 1 T2 3K )
J1o WK 4 s, FER AT, HFREZE RIS
(N p-22 >4 ) FNEESE (AN (E,Z)-2,6-T- 1) Wyt
F 7, HFEMRETE S5 HF /R IERRC, M2 T, &
P b BT HE T Z2 R X 7S B DTRR A IS IS
Y. Bl AN, R ORE(HAET | ) s
PR S g CELEHER 7)) S5 ) BT R P ZH P Y OAV A

Fa RS OAV(OAV>1)
Table 4 OAYV of key volatile flavor compounds (OAV>1)

- OAV
SCK S7D MCK M7D
KW 0.04+0.01¢ 234.26+14.25° 0.46+0.15° 178.68+7.66°
1-P#fs -3 0.09:0.00° 2.42+0.04° 0.08+0.01¢ 1.62+0.07°
2 -2,6-F — M- 1B 827.95+19.71" 942.56+35.94° 816.27+28.11° 940.2+17.62°
[i52S TR 8.32+0.36 13.09+0.45 8.65+0.05" 13.95+0.47
2 i 639.93+21.81¢ 652.79+6.6° 673.82+113.3° 778.69+27.97°
E7 / 34.10+3.16° 0.05+0.01° 26.37+1.05
ZETE G 30.41+0.51° 24.20+0.81° 29.94+0.98° 23.7140.46"
2-C T 160.1+7.65° 188.42+3.53" 157.81+5.75" 185.3246.31°
(E)-2-C. s 887.22439.16° 1037.91£19.46° 872.89+29.1¢ 1020.64+34.55°
(E)-4-T-Hal 0.52+0.19¢ 5957.46+317.24 10.42+4.51° 4454.58+154.81°
(E,E)-2,6-T- _J#iis 87.97+2.09° 70.98+2.53° 85.88+2.46° 70.88+1.76
3-H 114.46+3.88° 2257.02+146.79° 111.84+7.7° 2525.78+110.65°
8- T I 1678.19+23.19° 1202.83+45.63° 1647.69+42.22° 1333.75+26.48"
- 4-HA SR F 181.920.93° 155.38+5.71° 176.46+2.56" 150.33+2.64°
2N 121.3+14.66 161.78+13.57° 114.6+9.57° 167.8+5.62°
(E.E)-2,4-T- I 77.06+10.73¢ 99.63+9.44° 70.83+5.32¢ 115.68+18.91°*
2-TIfiE 333.612.81° 275.65+9.6" 323.84+10.91° 281.04+4.63¢
(B)-2-F-Hils 417+16.02° 344.57+12¢ 404.81£13.63° 351.345.79¢
(2,2)-3,6-T- Ik 2033.31426.03" 1432.46+50.22¢ 2012.89+51.38° 1550.72+19.57°
2,4-F " HmE 246.58+34.34° 318.81+30.20° 226.65+17.03¢ 370.18+60.5°
(E,Z)-2,6-T- ik 4398.4£104.72° 3549.17+126.66° 4293.91+123.23 3543.75+88.22°
78S Tz 0.05+0.05°¢ 43.56425.86" 0.02+0.00° 28.93+1.09
MR -3 - L 4 J2 S L PR T 23.12+0.4° 19.93+0.68° 22.56+0.78" 19.40+0.39°
LR-2-1% 8.35+0.56° 10.02+0.15° 8.29£0.43° 9.87+0.34°
R C R / 17.741.05° 0.06:£0.05¢ 13.44+0.57°
2-FRER TR TR 15.44+0.3 17.48+0.73 15.22:0.54 17.17+0.3*
fifk 2-ELT R 2 MR 0.01+0.00° 85.48+0.98° 0.0120.00° 63.95+3.27
R R i 11.66+0.17° 13.4242.15 11.41£0.40° 14.26+1.08"
LRSI 0.02+0.00° 213.69+2.45" 0.02+0.00° 159.86+8.18"
3-ETR TR 4534+2.1° 52.08+2.70° 45.74%1.24 53.21£2.12°
35k L TRTE 222.79+5.17° 168.13+7.43" 220.81+8.86" 159.84+3.3
5-2.3E-2(5H)- IR 10.62+0.16" 8.12+0.21" 10.44+0.21° 7.79+0.21°
4P 64.414£2.56° 75.06+1.14* 63.2+1.86° 73.774£2.46°
6-FF1 3-2- i 218.79+2.16 166.3£5.04° 216.56+4.37° 156.28+3.12¢
(Z)-3-H 5-2-(2-JuJs 5 ) -2- 8 )0 - 1 -Tid 22.59+1.01¢ 29.34+0.78" 24.01+1.43¢ 28.36+0.39°
Fi2 5-2. 53-8 0E-4-H -2 (SH) -WR IR 392846.25+7526.05'  387700.81+17822.93°  378875.4+13723.37¢  383267.67+9233.36°
1-T-#5-3-Fil 5556.39+£706.8° 6379.54+632.48° 4824.89+316.18¢ 7412.05+336.15°
D-F il 13.87+0.23° 11.93+0.44° 13.45+£0.47° 11.67+0.27°
(E)-B-£% £ 1154.71+20.82° 1072.52+64.18¢ 1226.43+89.77° 1084.83+50.85°
BERE 2T 32991.65+594.91° 30643.45+1833.74¢ 35040.84+2564.86" 30995.08:£1452.99°

TE: OAV>1FR MR XIRAT B TUHR, /7 FoR AR K



347 % 5 181

BT, 85 )RR R R RAR- B UR TSy DR B XU

- 461 -

AT Z AT 208 _E 2808 (P<0.05), i S LRl 72
PR AE OO S T RS S AAEE)E IR,
lb#E M7D 5 S7D. MCK 5 SCK A &3, Lt filFfi
FALFR AR S, R r SCHRIEERZE M) T OAV AA1E
YA i 3 11 22 5 (P<0.05) , 540 M7D i 1-T-
Jis- 3Tt b i o 3 W T B L T RIS
Wy, R AR R TSR] B RTARY BT, I TG
TRAIRIRES RS . LRGKE, - AW BT R
& (M7D)7E & B B S e e o & =
RSO AT, TESEIZAN SRR T XU S BT A %K
FE.

) TE 22 I Fie /Iy 30 15 H4 53] 43 BT 125 (Partial
Least Squares-Discriminant Analysis, OPLS-DA)X] 4

REALHIEA TSRS, AFIREAS B 25 25 (72.10%
i REA ), BEIHAS[RIAb 3R 77 A A o 2H 42 2 PEA T
K AR, FEIEIERE L, R KL E AR g 2=
SRR AT Z 40 X dT, i 5 BT
& 5(a) RIRSS R WoR, B4l 3 S 3t 184 X
W EIR, SO BT R IR 24 ), a5 6(a) gy
BT (U7 . 35 254k VIP {HRT 15 ), 2-58

2. D-ZL iR | 2,6,6- = FF 3-2 4-2F B¢ S5 -1-10
- — A IR A U W2 A, 2-BEIATR . BEE
BT TR AR W2 R R . ¥R IEELH S7TD . M7D
FEAh AT SCK X Lb, #8 & PEAR I # 2H 43 ke A i R AR
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