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Abstract: To comprehensively utilize stalk residue of Pleurotus ostreatus, improve its added value, and develop a produc-
tion base material for edible fungus condiments, this study carried out the following work: Using the concentrated enzyme-
hydrolyzed solution of stalk residue of Pleurotus ostreatus as raw material, glucose was added, and the Maillard reaction
was applied to prepare the flavor base material. Single-factor experiments and orthogonal experiments were used to opti-
mize Maillard reaction conditions, with sensory score, system pH and browning degree as evaluation indicators. Free amino
acid content was determined in the concentrated solution and the Maillard reaction products (MRPs) prepared under the
optimal reaction conditions, and the contribution of amino acids to taste was also analyzed. The characteristic flavor of
MRPs was analyzed using a gas chromatography-mass spectrometry (GC-MS) instrument, and the antioxidant capacities of
the concentrated enzyme-hydrolyzed solution and MRPs were compared. The results showed that the order of influence of
the four single factors on the Maillard reaction was: initial pH>glucose addition amount>reaction temperature>reaction
time. The optimal conditions for the Maillard reaction were: 7.0% glucose addition, initial pH7.0, and reaction at 100 °C for
80 minutes. The prepared product was reddish-brown, with obvious umami taste and slight sweetness, and had a typical
Pleurotus ostreatus aroma mixed with a roasted hazelnut scent. Seventeen free amino acids were detected in both the con-
centrated solution and MRPs, among which glutamic acid, serine, alanine, and tyrosine had relatively high contents. After
the Maillard reaction, the content of bitter amino acids decreased; the content of umami amino acids (aspartic acid and glu-
tamic acid) was 2.733 mg/g, accounting for 33.4% of the total free amino acid content. The taste activity values (TAV) of
glutamic acid and alanine—both contributing significantly to taste—were 8.097 and 1.240, respectively, and the taste-active
amino acid composition of MRPs was improved compared with that of the concentrated solution. A total of 42 volatile sub-
stances were detected and identified in MRPs, including 17 aldehydes, 10 ketones, 6 hydrocarbons, 5 alcohols, 3 hetero-
cyclic compounds and 1 acid. The compounds with relatively high relative contents were heterocyclic compounds (44.93%)
and aldehydes (33.07%). Relative odor activity value (ROAV) results show that 2,4-decadienal (ROAV=100), 2-pentyl-
furan (ROAV=50.29) and C,~C,, aliphatic aldehydes are the main aroma contributors of MRPs. Results of antioxidant
experiments indicated that both the reducing power and DPPH free radical scavenging capacity (IC5,=0.86 mg/mL) of
MRPs were significantly improved. This study established an effective method for the resource utilization of stalk residue

of Pleurotus ostreatus, provided a new approach for condiment production, and had good market application prospects.
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Table 1 Factors and levels of orthogonal test
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Table 2 Sensory evaluation criteria
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15 (MS) Rl 54 725 7 B F IR (ED), FLFRE I

A (D

70 eV, B TIHIEREE 200 °C, 3 O IREE 250 °C, FHEE
Bl (m/z): 25~550 amu,

i F 5 NIST 20 BT s e Ffn N TR R AL HE,
PEFARUE R T 80% Mtk &A1 2 43T, IR
R T AR — i A T A E , TSR RS
EOpVE QR == o
1.2.11  FHXTABRIE B {H (Relative odor activity value,
ROAV) I AHXTABENG EE(E(ROAV ) J2—FH[H]
B2 I AL G Ot 5 BRE R VAl XU STHR A 71k,
R HF X R R R B 5 08T M —Ie &Y
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FVE RN 50% BT R, BRI hn e B (Half
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FH Origin 2024 %4, FH SPSS 26 4 g sA R =7
22437 F1 Duncan X8 3475087 o
2 FER5PHh
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2.2.1 ARSI X S P 2w R R B TSy
PASZIN FISEES T, NS MNAS A JFs A T oS hr 1
SR, e S50 2.67 43, pH A 6.91, WOGIE
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Fig.2 Effect of glucose addition amount on degree of Maillard
reaction (a) and sensory score (b)

e ARV NG FRFRR B W32 57 (P<0.05), B 3~ 5 [H.

TEsCRIAE#E T, 3510 At &2 4% 0 AH BAE R sz,
MITHET T FRSAAR Z2 A4 2R P R =y 02 i R,
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Table 3 Ingredients of stalk residue of Pleurotus ostreatus

%y K53 K5y
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il sy HLET4E

it (g/100 g) 11.940.2 8.7+0.2

14.7+0.5

0.8+0.1 41.5+0.4 11.1+0.8

TE: R AR bk, O 5 o Tk h
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Fig.3 Effect of reaction time on degree of Maillard reaction (a)
and sensory score (b)

B[] SE 1 22 60 min, MR . 25K S U R TT,
LRG58 IR ENIEAE 8.04(P<0.05) . HE—2LFE K A ]
% 80~100 min, £ 1595 K 4354335 HH B HIP%, W]
AESE M AR R TR Y S R s [A] 25 S B S A I 1]
LLEE, PR . Tk _ T, WA T XU P17, 523K
LEAASST FRRPO, LG 7%5 8, BEHUR N I TE] 60 min,
2.2.3 i R X SE P AE I N SRR R Py
A TR B AR YA I 0p A E NS
(a), XHBE P52 ULIE 4(b) .

J2 N 5 BE S SE R A 2 N A B LR PR R 2 —,
T Yhh e S SRR AR 2 S 2 TR 1) S e, i R A
2 10 °C, WA E HEAH 22 3~4 527, HE 4(a) fir
7N, BB ERT 100 °C B, pH SWOGEASMEE 1 24
HREFZE 110 C )5, pH B3 T B RoGE w2 7
=, RS E R N R A B W sER . i E 4(b) Al A,
JEE PR BETERE oA M. 7E 80~110 °C X [A] P, &%
BAFSY e H AT R | 5 L 05 B Fes BT, I
TE 110 C iILENEEE (LRE1557 8.11, W3 e T IHAhR
FELH, P<0.05). MRV —2H#E % 120 C B, 257
BAFSY e AT R BRI PR . HEUR AT B R A AIGHR
BT ERIAE I N RN L, 35 KRR T AN A 4
TP v I B Sl S ek BEHERE, PR AbE b S SE P
A =4y (AN RORE 45) 1 22, AR 53 R B 1 58,
FEVIBR IR, BAR T2 E R e, SR/ 1, EHL
FOWHRE 110 °C “NHL.
2.2.4 WU pH Xt FERLAE W I W R R BB YRS
BOSENR  lhh pH XSS S 0 F2 B B S i DL & 5
(a), X P45 psE DL 5(b) .

B4 NIRRT SR8 SRR BE () FUEE PEI3 (b) HY 2
Fig.4 Effect of reaction temperature on degree of Maillard
reaction (a) and sensory score (b)
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Fig.5 Effect of initial pH on degree of Maillard reaction (a)
and sensory score (b)

s pH AN FEN SERE 2 W 33, sz
Wit HE . FE pH #AKHT, Amadori FEHE 475K Heyns
FHE A L2 B L B AR, T pH %8s I )
2,3- M P R AR . L 5(a) AT, W SGIE BERT IR
pH FHE M EAVE R IN: pHS.0 B WOGIEFAR; >4 pH=
7.0 B, WO\ S 2 Ty, RIS W AR EE T . B
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El 5(b) Ii7n, BYE SR ST HEREET . EFFIRTE
FE XA (pHS.0~7.0) , ZEE5 1555 M AT (UK | 2%
Bk (33 BE pH FHE i _L T, 30T RESE B S RS R
BB, SR i R R RS2 BRI, BN R AR AR,
RRASAEAS B &k, 244046 pH 7E 7.0 ZE 470, L85 1F
SR B A 8.03(P<0.05), 7R L) AT fE = A= 1Y
AR T 2H G 5 38 B AR AR Wb IA], SRAS e n] ez .
24 pH GkZETHE R 8.0~9.0 I}, BB PEA BT FIRE, I
B pH vl 20 s SER s /2 0, (R[] T B
BERL I I ) 5 IR G I A, IR ISRk |
TER A, P TTTH1) 55 B AR50 B, S mi T 3 A XUk
P L5758, SIBUS N TG pH7.0 SHHL.
2.3 EXMHREZITTRER S

FL T R R 2 SE G S5 R 4P, AR IR N AR R
pH . MZASFREE (W GIE) FURE PR = PR e tn,
LUBE P4y Bc BB 10 AH I I e B 55 SE A I N = 4 ot
HIOCER, B, S T A0 1, IEAS I B B
PERERE PRS- PR e bR PO 3 = /KO IE 28 G
LERL UL 4, Ty 22 MTa SR L3R 5.

K4 SRPTER P IE A4 R

Table 4 Orthogonal test results of Maillard reaction process

optimization
. AWIHRE BRE CRM RETS
B ﬁi?g R ‘ig&f DHIkpH (E ﬁ\T))j\
1 1 1 1 1 5.34+0.22
2 1 2 2 2 7.020.14
3 1 3 3 3 6.69+0.21
4 2 1 2 3 6.45+0.14
5 2 2 3 1 6.11+0.19
6 2 3 1 2 8.45+0.18
7 3 1 3 2 7.95+0.19
8 3 2 1 3 7.42+0.17
9 3 3 2 1 6.01+0.18
k, 6.350 6.580  7.070 5.820
k, 7.003 6.850  6.493 7.807
k, 7.127 7.050 6917 6.853
R 0.777 0.470  0.577 1.987
SR/ D>A>C>B
wRAE A;B;C,D,

FH 2 4 A1, 2 BEAR 22 (8 (R) FIWT, 45 PRI 2R Xk
BIPs2 )T 2R 1hs pH>A8 200 s s> /b7
>IN R A T2 A4 A A3B3C D,
BRA AIBEA IR 7.0%, ) B[] 2 80 min, S L
RN 100 °C, WI4f pH oA 7.0 ASHFEEH, BARI 2L
Bt TR BRI AN (0] R BB K43 5128 110 C 5
60 min, M1EZRALLE R B L4 A0 100 C 5
80 min, M EFFE—EZEF . X—ZESF T REIFHE TR
B SEFRIMAAE RN . TR IREE AT, S RETE
BT RFTR] YN SR AR SN =y A= i, AR PR 2
P R T S AR T alad B AR AR ) AR, IITITREEAIG
BB VRSO, M, TEANT EARIEE R, 2K W
B TR REAS BN =) i A A B8R, REARIE T XU BT 119

K5 TTEPES

Table 5 Analysis result of variance

el Wz HM  HE B F g
B IER 23.573 8 2947  72.829 o
Gkl 3.155 2 1.577  38.989 o
SR [E] 1.011 2 0.506  12.498 **
SN 1.596 2 0.798  19.725 o
WifpH 17.811 2 8.905  220.107 o
R 0.728 18 0.040
Bt 1282.319 27
BIEE Bt 24301 26

e FRARKIRGET &, Rl 235l 7R 52 0 18 3 (P<0.05) R Ml (2 2%
(P<0.01),

TR, MGk T Bl A . HiER 5 TA, i
T 255 el AT, RO B AL, ARSI . RO
Wk BE AR UG pH U A PR 28 %) 56 A B2 N I8 P4
[ 55 W) 147 55 B i 3552 i) ( F=72.829>F ,,( 8, 18) =
3.71; F=38.989>F, ,,(2, 18)=6.01; F=12.498>F ,, (2,
18)=6.01; F=19.725>F, ,(2, 18)=6.01), J7 25315
BB T EE R — 30, B SR AP AT 5258
3 WK, TR UE SIS, 453 1 R E VST 8.64+
0.16, = T3 4 TP IAT—4H &8s, Ui IE S 5615
SR TS ECEA 1S R AT e
24 EERERSH

Sy WA ST A S N S A 5= r i 128 e MR A 2
gt A8 AL, & FEPPA SRR TR A5 S N 1 e A 5
TAV FYZAEAE, X -2 Sk e 4 MR B AR SOV, 28 A F il A
FYSERAE 2 W =4 (Maillard reaction products, MRPs)
PEAT T U B8 S SRR AN 43 AT . IR 43 B R DL
&l 6, AELRAS R THT LR 6.

A, ||

MRPs sx5 & g2 Tizet 2z s |
) 570 nm

o E .
440 nm
5 10 15 20 25 30 35 40 45 50

A ] (min)
Kl 6 AT . MRPs eSS 5L B ik
Fig.6 Chromatographic separation of free amino acids
of concentrate and MRPs

SRS FEIR B L BB TG AR B o R — L R
PRI BT RTARSIBT, X6 SR XA B AR
JH, AR ER IR ZURL IR 1 S R AR, o R IR 3l AR |
BHOR . PR B IOk 4 FRSAIPA, 3R 6 W, FEUYs
W MRPs Hr G Y 17 Fhifrss @ 580, &y
H-H 35.601 mg/g F1 7.680 mg/g, MRPs 142 FE R &
B BB THARRE Ty, R T HeAE R Thiir 2
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# 6 WHLHIAN MRPs {17 B & LR 1Ak
Table 6 Change in free amino acid composition
of concentrate and MRPs

Lk R0 28X R (mg/g) TAV
WATH  MRPs VR4 MRPs
REF B (Asp) /3 (+) 1.00 1.099  0.304 1.099 0.304

BHEAR FHEIR
(mg/g)

FE R (Thr) ft(+) 2.60 0.945 0288 0.363 0.111
2253 % (Ser) At (+) 1.50 7310 0.787 4.870 0.525
HHAR(Glu) () 0.30 9.750  2.429 32.500 8.097
HERR(Gly) ft(+) 1.30 0.521 0.114 0.400 0.088
N R (Ala) At (+) 0.60 3319 0742 5.532 1.240
Jita2 (Cys) Jok ND 0.622  0.126 - -

AR (Val)  FAs(+) 0.40 1.406  0.335 3.515 0.838
FEEMR (Met) W/AH/A(-) 030 0.179 0.076  0.596 0.253

SRR le) (=) 0.90 0.708 0324 0.787 0.360
5L (Teu) (=) 1.90 1242 0321 0.654 0.168
i 2% (Tyr) (=) 2.60 3210 0811 1235 0312
KNAR(Phe)  37(—) 0.90 1.749 0374 1.943 0415
2152 (His) (=) 0.20 0.445  0.125 2225 0.625
iR (Lys)

/) 0.50 1.294 0.194 2.588 0.388
WER(Arg)  #/HC) 0.50 1.802  0.330 3.604 0.660
W& R (Pro) W/ (+) 3.00 0.400  0.502 0.133 0.167
T (+) R X R I 9 TR (=) 3R 0 0 ARG AN i () DT 5 A i o
{EL: JEFE KV P Y B (R NDFR R IO S8 — SRR RT3

I 2 58 FE R NV, MRPs H111 le. leu, Tyr,
Phe. His. Lys. Arg S5vREANR G 7% 51(2.479 mg/g)
A He e 45 W P 0 B S (10.450 mg/g) A BT R I, it
BREIEAR (Asp Al Glu) & o~ 2.733 mg/g, G TR
FLPR ALY 33.4%

38 iof P AR A R 1) B R G B AT A
SRR TAV, 24 TAV=1 IF, 289320 & BL e X%
WA Tk, HAUEAR ST G 24 TAV<1 B, B
TG R ) Jo K S AR 15 R DT RS 3 U e m b
TAV KF 1 MEEMRTIFE Asp. Ser. Glu. Ala. Val,
Tyr. Phe. His. Lys. Arg, H P fif R 2 LR Asp Fl
Glu 19 TAV 435"~ 1.099. 32.500, 3 BH %5 Sk 22 fif
f S R BEIR Z BE R 52, {H Tyr. Phe. His. Lys.
Arg ZEVFBREFIEMZ Y TAV IR T 1, X LEFARER
FER A B 3= B H P S SR SRS A, RE A
A B K FEA, X A RS2 AR B RN EH, {6 fE
M JRAZ BIFIRE, DR I 4 TR 22 ke A5 HH S g [
L A] BB S HH 33X S BT R 2 LR 5 E Y ;s MRPs
TAV KT 1 FEELRETE Glu [l Ala, H: TAV 4131
2 8.097 F1 1.240, Glu J2 PR FEAR, BEHY TR IR Y
PSS SRR A, 1T Ala S-SR EIERR, BEASI N
A BRI, R R AR XU . b A, e i i b
TAV KT 1 IR FEAR (Tyr. Phe. His. Lys. Arg)
TE MRPs H11% TAV Y6 0 T B, 4o & i+
SR EE, A TR Y] —LeP IR E LR 4N Phe, Tyr,
AR Er A IR F) S AR (B, T i At S Y fef
BRAFNFHBREY, B MRPs 2458 5k T i a5 ek L
THRESE H EERFITE TR o

{EEASE B, SRR T, AELEE )
IR LRI, AT RIS | AT IR, D3I MAAFAE
REVPEIMG SR, WA PLIRSE, X ey i &
AR 22 HP X R AR A B 2 A R B A i 3 A P IR e
HAEH . #an, Glu 5 5'-IMP. 5'-GMP 25417 1% [b]
HA W2 0P RIS SR8, v i S H R R 0,
[FIEst, A LRI A] REIE S AR AR R pH, (IR0 24 2
TR Ko RS o A S R TG A, ANBRFARR M AR ER A AL
A R H B BRI, fB5 kel i I = A AT HLAR 4N
IR S AT PR RIS EE AR RO . BRIk, A TET T R
SIMTE R S AR A B RN LS 4 TAE, HA
LRI 5 B8 A ARSI RS BT R 11 DT,
AV SCHIFE I LR TAV 565 BT E B WR Y
P 2 EL IR A IR A EERFE R, (BT P E— o i SR B P o
25 EBAMRS S
2.5.1 MRPs #ERMMGTETERETSTHT  HERMHERIR
Yy E MRPs 55 4h—ZSEH T 2RI, AL
TEBALE AL T #1151 MRPs BLAT P45 S8 < R - 1R
GAREARTAT, IS AT IR A BT A X A
GC-MS 43#7, Hob g T E ULIE 7, 8555001 0L 7,

180

160 -
140

AU (x10%
% o o
oS O O

(o]
(=
T

[N TN
(=)
T

(=3

L T_‘JLL’,\L~M_IMM 1MLLLALW
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L T
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iFIE] (min)
Bl 7 MRPs ) GC-MS Y88 T[]
Fig.7 Total ion current chromatogram of GC-MS for MRPs

I D RS 53 25T, MRPs Hh A il
B 42 PR R YT, LG 17 FREEZS . 10 FhERH
Je. 6 FiERIE . 5 PSS . 3 AR ZLERSHN 1 RS, L
HFAZLIRZE(44.93%) | [EFE(33.07%) N 3, HJ2kE
5. WSS Rl | Ras .

2 k-5 45 Maillard Al Strecker W A &
TR, NG R b, BEZSA) T Sk 5 2 IR 1 2
Fen] L AR i ) o), o Co~C, MR ANIEIE
)5 BB ARAR, XF MRPs FXUBRAG $5 K 11 TRk, 4
SRR I S R RS 17 B, A IE O
(7.88%) . IEEME(6.19%) . IEZE$1 (4.03%) 4%, Hor
TE O PRI B i ELAG Vs A RN R, T B . 5
B | IESEMEFIR 2 S A KR | 55 . IR
TR, XEE G/ SAER 7 Y AR XRAS 2 15,
AR

HRZE 1G4 2L RIS IE A AN AR TR 1Y
SRR LA R B2 1) S AR, ARSI 56 v — A
H 10 FRERZS, B2 2-BFH (2.39%) . 3-2F 44 -2- i
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Table 7 Volatile component analysis of MRPs

ARRUE AN

W5 et/ %) E(%) ARAARET
1 1,1,2,3-D0 F LR T 8 82 0.94 -
L~ DI B

N HE
3 BZNENpe 86 2.78 -
4 8- A Jk-1-+—Hi 83 123 -
5 (+H)-(2)- KPRk 80 5.85 -
6 4-2.3E-3-T05-5-H 83 0.49 -
JRJ(6Fh, 11.47%)
7 IEC 96 788  HHAE. KEREF
8 IEBERE 90 1.85 KR
9 J5-2- 84 0.47 RS
10 AR 84 3.38 Y e
11 TESEE 96 1.31 IKIRAT
12 AL 92 172 HOLAE. ek
13 JR-2- A 94 1.78 NG B HR
14 IETRE 95 6.19  EUHBR. HIHEIR
15 R -2-T A 96 1.05 EVIAUS
16 13-F - pus 90 0.39 -
17 IEZE 96 4.03 By . MG
18 2 94 0.35 BRI AL
19 2,4-%% I 97 0.41 R
20 2-HET 87 0.08 iR s
21 BT 95 1.25 ¥
22 3-Q-FARIH O I T 84 0.66 -
23 T 83 0.27 LitE e
(1750, 33.07%)
24 IETBE 92 0.23 By
25 2- Tk 91 0.45 A R
26 +HEE 92 0.12 -
27 S 2R A 90 0.19 17
28 4’7'*EFIE';P§'§*%'S’6' 85 0.4 -
B (5P, 1.12%)
29 2- B 90 239 RUEIR
30 3-FHi-2-T 91 1.22 WA
31 2- T 91 0.38 KRF AT
32 R 2-3- T2 92 0.38 R NG
33 2~ 95 1.17 IRAE . Wik
34 2- =i 92 0.19 7
35 2-FR - 1-H 83 0.82 -
36 T LR 95 0.86 WHEMRE
37 Jﬂjﬁ-l-ﬂﬂ%??ﬁ"iﬁ-z,m- %6 032 B
38 21 PR 87 0.42 AR
FiiZ (105, 8.15%)
39 Tt R 922 0.31 -
R (15, 0.31%)
40 3-FH%E-2-(5H) I i 91 0.53  RAEF. RN
41 R ;Wﬁ%ﬂ; G 86 0.12 -
42 2- I HE g 94 4429 RE. HEF

LR (3T, 44.93%)

T —FR A HR AR B

(1.22%) | 2-+—MR(1.17%) 55, A FEE K FI BRI i
SIRFHE A —FE, S8 R IR B AR &
R, KRR ZEHE 2 e AR, FR SR an 2-BE i |
- L IE TR R AR . R EEH
R, A A R EE S 325 k-2-l ., 3 7
T, B2 AP AR S I PR e S, AL
FAA Y0 SRR B 2L = T R S A AR S
G, D AE XA 54, BRI R AR 11 JXUBA BT TR
AN, ABAG WF 5T A A AR o v e 550k
FALEY, RS I XUARABE 2375 0, D6RH /A BE vk
FAVAWIAE RS A IR B AV FHAS T 2000001
W, VAR BA LS P I RS IO A E SEFAE S N, A IRUR
A R T RE R 4 R .

B Ak -Gy H HR IS 0T A A i, (R A,
— B EHA A HIE IR, ANE T EE RN 2- T BT
B —E WAL, AT AR B R sl ot & &
BHAIK, PR P ah Sk R AS B 5 fe i b el R AR A
SN H A R A G, (BTSSR ] 5 HAR A B
RUARIE W H B 00 5

22 Ik -E Wi B E AR, X RURAT IR K19 5T
HRUO, A g P 22 b S W AR & b 22, B2
LA 2-3g 3k > 3, 5 T &HST 1 44.93%, 67
A8 FsZ 7 A O = 8 2 3 A R T LR S SR 11
IR Sy A, A TSR R, 2- g S I T A
il A R TR, AS B SR A AN AR,
VT~ 1 2 Sk Y 2 VR S P A S 0 TR A AR R XU, 5
A 3-FE-2-(SH) - R STk T SRR AR b )
o

UEAR, FEASHIF ST i it T — g 2s | RS, i
Sl A0 Fr iR, AR AT TR AR XUt T S
HEEAVER
2.5.2 MRPs &M ROAV 538 TEPEALFE M
IR, JRUSRTE B0AZ 452 2 A1) o v JBE 5 i, [) Esp
T IR B LB BE A REREN . S T BB v
USRI 5T %5} =4 AR 9 BT AR, AR SE86R FH ROAV
245G GC-MS F3predh S tise i S BRI &9,
MRPEAE AL G AR B R g )1 P A5 A YR 38
BAFRNVEMRE) ROAV, ROAV 7575 H I TS,
JI 51 435 SR 5 AR 1 2 {H (Odor activity value, OAV)
VRIS S HERTT SR, ROAV =1 146Gk SR X
BRALST o

ARSI S ) 42 PR MRS, BERE 2R F)
RUBR BEAE 19 Fh, 2 FEAR R BOTT 3 vk, BT
19 R & PEMT Y ROAV 5540136 8 .

= 8 1, 2,4-Z T ImEE B ROAV=100, B4R
ZALE P AR S AR, AR 0.41%, (RiZA654)
B E AR, AR P ROAV THALE RIS 2,4-58 I
S — Y T, S B R A S T 2- )8 Bk R
J& MRPs H1 & B i 5T, 1HEA5- 2109 ROAV 2y
50.29, %7 MRPs W XURAS B EZAEM . NEUiRIESS
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# 8 MRPs L 1EN > ROAV
Table 8 ROAYV of volatile flavor compounds in MRPs

AHX &

i Y CASS A (mgkeg) (%) ROAV
1 2,4-5% "I 25152-84-5  0.000027  0.41  100.00
2 2- KL g 3777-69-3 0.0058 4429  50.29
3 IETR 124-19-6 0.0011 6.19  37.06
4 S -2-TIfTE 18829-56-6  0.00019 1.05 3639
5 T 124-13-0 0.0008 131 10.78
6 IEC 66-25-1 0.005 7.88  10.38
7 IEZ4 112-31-2 0.003 403 885
8 E B 111-71-7 0.0028 1.85 435
9 -2 2548-87-0 0.003 178 391
10 RO 122-78-1 0.0063 172 1.80
11 2- i 112-12-9 0.0055 1.17  1.40
12 3-F5E-2-(SH)-BEMEEA  104-61-0 0.0097 0.53 036
13 2-— 112-44-7 0.0125 035  0.18
14 2- B 110-43-0 0.14 239 0.1
16 2-F- S 628-99-9 0.058 0.45  0.05
17 1E TP 143-08-8 0.0455 023  0.03
18 AR HT 100-52-7 0.75089 338 0.03
19 2-T- 1 821-55-6 0.2 038  0.01

AR TTHR I 3, 1<ROAV<50 Wtk & A 1IE T
(37.06) . J2-2-T-J%&ME(36.39) . IE¥1(10.78) . IFC
f£(10.38) . IEZS$HE(8.85) . IEBFHE(4.35) . IR -2-"F M
% (3.91), BiHH C¢~C,, B AN AT & MRPs 7
I FEZRIE, WL /KR . G55 E . BREFERE; b
G, R0 (1.80) PR K RA | FFELA, 2- i (1.40)
LS PR AR R A XK . 0.1<ROAV<1 Y ls7
AR S DTk BR, 4 3-FF 3E-2-(SHD) -G
(0.36) . 2-1—M#(0.18) 5, HXJFARRA AT 1AV
FHP; 25 |, MRPs [ &< 322 AR FTE 5 Co~
C,o NBWTIGREERZEIMEA Y 5, HAIR T MRPs XU
BRES R .

H A S 00 2 5L T AR Ak 5 BB 3R T 1 45
BT, AT 5075 BT B A5 PR Aoz, B
42 PR PEMIBCA 19 FiEEdFfT ROAV THE RISy
T, B AFAE—E 1R BR M .
2.6 IMEEESINE
2.6.1 WE  PrEATIAIIEEEE S AP E L Ts
TAAEFASEIE 2R, YU AT DAGE 25 HH T AT R
P LI AR AR FH, DS AT 3 S0 s A i (AR A
TRV - ARG PR R/ N & 8 TR SR
4 W (4.4~22.2 mg/mL) Fl MRPs(2.2~11.1 mg/mL)
BRI 7o FHIE 8 W0, PR LHAE &l 4 T ' B i o5 A
Al R B Y B i TGN, M4 M BE A 22.2 mg/mL
B, Ao 35 fre KAEL 1.128; 1l MRPs A, e KAH M
0.928, Ittt MRPs YR E A 11.1 mg/mL, BITEL L
EPAER NG, M SN MRPs YA 57 Ho ik 46
W5, IX T BRSE R Dy SE R i v i f rh oA —
e BRI JFPE A G4, an2is g 404

2026 4F 9 H
121 e MRPs .
L VRS
_ 10 . /’i/
<08 o
D06 V)
= '
041 r
,’/
02f ¢
0 5 10 15 20 25
Ji % (mg/mL)

I8 VRARRFNSE LR S W) 3 i g 43-Ar
Fig.8 Analysis of the reducing capacity of concentrate
and MRPs

2.6.2 DPPH H H#ELWERR®E  DPPH(1,1-—3E-2-
AESEARE) S K LAY E 3, AT
LA, S FHATAER o, 24 DPPH 2257 [ FH 3%
TR IR 0] g B H, o BB I, 23 T N SRR E
DPPH-H 43, A2 el (o, HoRR R S5832 14
TR RE OGRS, Kk DPPH A AL BRI TE
M E AR AP BT R TE PRI AR e . AR
B PR M 45 W (1.4~8.0 mg/mL) Fl MRPs, BHT (0.6~
4.0 mg/mL) ¥k DPPH H fiZLaE 1 A8 fbun& o fir
No —EHFESHY DPPH H B BR R ARG MR 1Y
HEHNG S AU S )T . M an e E
A 8.0 mg/mL i, DPPH [ i & %5 B 3 3k f5 K AH
69.94%; T MRPs X DPPH [ i 504 7 3 Rl
A 76.53%, JLHT MRPs BYHEEE A 4.0 mg/mL, HE[H]
LYk BE 1Y MIRPs Vi DPPH. [ FH JE 35 Pt L e 4
W EEL o B ASTR] BT R B T 19 MRPs . WRZE T
AOIEERFINEL, T3 IC HXh 0.86. 1.62 mg/mL,
XA SRR L AT LA S DPPH [ 3L AYTF R
BB, SR )1 BB 25 AR X R .

WA (mg/mL)
1 2 3 4 5 6 71 8

100 ———r——+———"—7——
o //
80t ,
X
< 70t
#
& 601
g
= ol — WA
—— MRPs
40 L —— W4T
30 1 1 1 1 1 1 1
0.6 12 18 24 30 36 42
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Fig.9 DPPH radical-scavenging activities of concentrate
and MRPs
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