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Effects of Two-Bacteria Fermentation on Physical, Chemical
Properties and Flavor of Danpness-eliminating Decoction

CHEN Yang, LIANG Hongbo, LI Yaqi, WANG Kun, LI Pan, DU Bing"

(College of Food, South China Agriculture University, Guangzhou 510642, China)

Abstract: Danpness-eliminating decoction was fermented by Bacillus sp. DU-106 and Lactobacillus plantarum. The effects
of fermentation on physical and chemical properties and flavor substances of Danpness-eliminating decoction were
compared, and sensory evaluation was conducted. Physical and chemical properties included pH, reducing sugars, total
acids, polysaccharides, proteins, polyphenols, flavonoids, essential amino acids and organic acids. The results showed that
after 4 days of fermentation, the pH of Danpness-eliminating decoction decreased to below 3.0, and the total acid content
was increased by consuming reducing sugar, up to 11.00 g/kg. The contents of polysaccharides, proteins, polyphenols and
flavonoids in Danpness-eliminating decoction increased by probiotic fermentation, and the maximum values were 20.95,
1.66 mg/mL, 52.45 and 53.26 pg/mL respectively on the 7th day. Probiotic fermentation also significantly (P<0.05)
increased the content of essential amino acids and organic acids. In addition, fermentation also endowed Danpness-
eliminating decoction with special fermentation flavor. The relative contents of esters and alcohols in Danpness-eliminating
decoction increased after fermentation by headspace solid phase microextraction and GC. Sensory evaluation results
showed that the probiotic fermentation improved the aroma and taste of Danpness-eliminating decoction, and the overall
sensory quality of Danpness-eliminating decoction on the seventh day of fermentation was the best. In conclusion, the
fermentation of Danpness-eliminating decoction with DU-106 and L. plantarum were beneficial to improve the quality of
Danpness-eliminating decoction. This study would provide a theoretical basis for the production of compound decoction of
medicine-food homologous material fermented by compound strains.
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1.1 MREEE

REE . U 2 BOK . A HE T paE D
25 A R 7] 5 ZLAR 2 H AT 24 (Bacillus sp.) DU-
106 FEPIZLATIA, B 1102 CFU/g H4E

A AR I EF T IR S T REE FURMIF oY R PR HR O 4
RE P AR VR BE P RS TEEE S 5 CuSO,
5H,0. C,(H,4CIN,S-3H,0. C,H,0,KNa-4H,0. NaOH
(CH,C00),Zn .C,H,0, .K,Fe(CN),-3H,0 . AI(NO5);.
KOH. ZEM . BEPRARLE & . WiA FREn e ., mfbsr, 4
ML A A L FPEERREN . I TR SN o5
Mrali, AR5 5 5% NaNO, ARifEs . i
M RIFAA R
PHS-3E 7 pH it g B 2SRRI G

BRZS W] UV-1100 BUEESRROGOGRETE BRI SEIEIA
UASAFRZN 7] DHP600 R PVE RS R4S Jbaty
IKICHH BEIFAL A5 L-8900 4 [ B2 FLMR /BT

H A H 37235 QP2010 Ultra B AR 4, 33% - TR i B
FUY HASR Y E
1.2 LWHE
1.2.1 7l AR B Bk A
17, HESBEed B, #ERFREGRE: 20.0 g, H
JME 20.0 g, FK 200¢g. F1.8.0g. HH 5.0 g, 1&
A 1200 mL 4lii§t 7K, & 40 min; 25358 T A RS,
T, 115 °C 30 min KR, G TAVES 1 & BERE
IR 3% (w/w) FLAEDBE FE 0.1 g FLFER ZF F AT 1A
DU-106 FHEHIZAT B BTR-G B ESINE] 100 mL 4=
HER K, {54k 30 min J5, MURMERETESIN 3.3% B
Fhid AL T R AR AL, T 28 °C R B &M 7 do
H 78 T AE & BUPE T IC R 208 T, T-20 C
VKA URAT
1.2.2 pH., B S5iEERERINE A pH T1xJ4%
Bz HEENE .. 87 ARS8 GB/T 12456-2008
B UBR A 5 PO HEF I, PTaa R LAFLIR
0.090 it HBHRZEIFENFZ GB 5009.7-201 6 & it
A SRR PRI S Y A I
1.2.3  AEWnE TS i e
1.2.3.1 RZHiE BhS EEER 1)y
¥, SRR R IR v HE A T I A o 6 2 W IR R O~
7 d BAEIR Y 0.8 mL T HIEIXA, InsK4h %2 1 mL,
IEA 5% 251 1 mL 5B AEELEL 5 mL, 25,
RIS, BTN 15 min, FETHRK
W M R =R, BETTVESS AT RE, F 490 nm AR
G . KGR W DA AP XT BRI WE 0.15, 0.30,
0.45.0.60. 0.75. 0.90. 1.00 mL, & T HIEXE T, ¥y
S BRI 0.8 mL T-ELZE884%, Ik E 1 mL,
Ja ) R e R . AR 3 AT
B, sl b o dh 2R, 1T A5 B AR v I £k 7 R y=
5.0771x+0.0418 (R*=0.9991) .
1.2.32 BEAMNE HBEASEEHESS 5
TRV EIE L, SR RAAANRIEGE A T E o 435
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HEBATZ B 1 mL & B 0~7 d IR AR v, 7
KA 4 mL BAE IR, F25), FEZE R R0
30 min, %5 B RAVE NS IEY), ZEP 540 nm 403
FAERCRE . S T A3 SR R IBCAR I AR 1A
PRUESREUE 0. 0.2, 0.6, 0.8, 1.0 mL FYbRMESE H 5
W, FHZAKENE R 1 mL, J5E_EiREmE e, &
R 3 TR, 2 thlprifE R, TS Rk
HERTZR 72 v=0.3133x+0.0785 (R?>=0.9991),

1.2.3.3 BREmONE WS EEREERY Bk
FFFEVEAE L, R FHARARER TS, LAV B FIRAE S %) iR 5
PEATIE . B 1 mL & EE 0~7 d iR TR,
SR 1 mL AEARE 2 455 &2 3 mL 20% Na,CO,4
LIRSS 50 C KN 30 min, £E 765 nm
P MERD G . EFRPREUTTE R A 1000 mg/L
B TR AU 0. 1.25, 2.5, 5, 10, 20,
40 mL F 100 mL Z0irh, FZEM/KER B 20E,
e i A% B e BE S 0L 12.5. 25, 50, 100, 200 Fi
400 mg/L 1 RIWPRE W, 47 5B 1 mL Fial4E h,
Ja [ R e R . AR AR 3 AT
58, e hlbrE LR, TS B B IR bR R LR R
y=0.0055x+0.0842 (R?>=0.9995)

1.2.3.4 SOEEHIE B2 BERAERY ik
IRIVEIER, SR AICL, Ebtaik, DI T 4E A X RE 5
FATIE . B 1 mL &% 0~7 d B9 S T 25 mL
ZEIMI, I 70% ZBEZE 6 mL, il 5% MV AH RN
W 1 mL, £&5)J5 B 6 min, NI 10% i T2 45 ¥ WK
1 mL, $&5] )5 B JICE. 6 min, I 4% A ALENIE R
10 mL, Jill 70% B ZI%, #2515 iCE 15 min, LA
AT i 19 2 R R B RS B A BT, TF
510 nm AMMEERIROGEE . FEE R 1 g/L IR
SREEWR 0. 025,05, 1. 1.5, 2, 25 mL A3 & T
25 mL ZFE)EA, $# LIRS st e . AR
B 3 APA TR, LR £, THEaAR 2 T
HERRZR T HE: y=1.442x—0.022 (R*>=0.9998) .

1.2.4 IR LMIE 2% GB 5009.124-2016
CE N2 ERARUE B0 b 2502 1 Y A
il i, HERREBUR TEEE 0~7 d FEM4% 5 mL 4355
ATKFAE T, A 5 mL 12 mol/L BYER R, KK
FRAS AV PR 5 min, IEA RS, $7 BT,
FEA 110 °C B HE PG XUE IRAG TPk R 23 h, BAHE
R YR AR AF L, B 1 mL o S8 AT B K R TR B TR AR
1, 60 °C KIEZFET, A 1 mL —ZuK, FRZFET,
HEEMR. MIEZETFIIA 4 mL pH2.2 AUFFIEERR
FNGE PSR, PR VR ST, WA WRGE T 0.22 pm B
J&, R EAUFR IR, A IR H 35
o il S5k A4t o8 BH B F 3 i A LCAKO06/
Na; i 80 A0 I #7152 B 40 A(pH3.45) 5 ¥ 12 iR 40
B(pH10.85); YA Atk 0.45 mL/min, fi742 28 i
0.25 mL/min; KM P 1. 570 5 440 nm; K& 9075 2 .
58~74 °C BEFHE

1.2.5 AHREEMNE HRBHWUAIRS%
GB/T 40179-2021P il g 45 AL 4 7 v 304 700 2,
{31k 25F: Amnex HPX-87H (A +E; WishAH M 0.1%
BB /KIUE; i 400 uL/min; AE7R 40 °C; LE4MGI)
FHUE K 210 nm; FIhIEFEE 20 pL. ARYELE A B[]
TR W TR 3 ) e Pk B e e, of BB Hh Ry AT
Yy

1.2.6 ERMHREYTTIME IR 035 L X
R Jo 0] it 2 PR AR s s S5 () A I U A T
M S BIFREUAR BESS 0~7 d FEG4S 5 g BT 50 mL
BT ZS 3 AR, 25 i 4R ), 60 °C KA S min J&
# 65 pm DVB/CAR/PDMS ZE B A A 10125 i = i
B 30 min, ZE S H£F 4 Sk 4 A S (U RS
3 min, LIRS A 250 °C.

GC 14 BAEH: N HP-5MS(30 m=0.25 mm,
0.25 pum); PERE MRS 240 °C; #ERER 2 pL; 2y b
5:1; VEFIAE R B A] 3.8 ming FHIRFR T W1 LA AL A
40 °C, 1445 3 min J&, LA 3 °C/min FF 2 230 °C, 445
2 min; 25 (He) i 1.88 mL/min.

MS 2514 B F 2 (ED B 75 B U5 IR
230 °C, PUZRAT IR 150 °C; R IR 250 C;
B0 EBL L TRER: 70 eV REFHEIE FE (m/z
29~500)

B TS BOHE 28T B HLE NIST 14 J5ER R, &Y

AT oh K 2R X, 5 B DL e B KT 800 (H KAE Ky
1000) JHHVE e Mgt 2R .
1.2.7 BEVFE  BREVEN/NLH 20 £ (55 10 #4,
2z 10 44 )3l S BCE ST B VI £ Lol N DL 4 Ak,
3PN AL VR RIS N P i B T TR XT K I
5 0. 3.5 & 7 d BRI TR E PEE, TR0
AEEE PP ARAELNZR 1 IR,

R 1 RFALRHEEE bR

Table 1 Sensory evaluation of fermented Qushi decoction
BREWH it W (43)
BUEREIE P AL 16~25
% (254)) BAISTR A D EOLRE 6~15
BUEIEIR . TOLRE 1~5
TR (R A WRURA, JC 5k 16~25
FR(2557) R IR— i, To 57k 6~15
TR BERFIR, A 5k 1~5
HEMR MR | RRAITIE 16~25
PR (2543) R P — B RRAITEEANE 6~15
PR 3 BRERR AN 8 1~5
TRMASE T | B DLTE 16~25
SR BE (2553) TRARRE R, FSAT ULIE 6~15
WAVEMCANIE Y | A RAiE 1~5

1.3 HiEAE

RIHFRRZT7 25507 H9 7715, iz SPSS 25.0 %1
PFBEAT 2 35 PE 4 M, P<0.053 % 25 57 8 355 R
Microsoft Office Excel 2010 55 GraphPad Prism 5.0
AP TLE S3 0T A SR AT =R, SR A R L
S EERRUEIR 2E (mean=SD) 19 7 2Fos .
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pH FILAR 50017 11 R 5 VAR G, 2420 % 50
S Wi Bt vh B BT . BRI & e B I
pH FILEMR (075 (kP 1 ANIE 2 ik, il 1 Al & 100
BN 19 pH I ] 19 22 < T AR 7 % 198 i 101 S 050
pH M N, FERBE 4 d a3 3 LR, I aT 5

FE o X N R A PR AT LI R ORI, SR
1 pH TG R 35 K IS U, AR pH BRI T
B AR AR, pH BE AR E I, A B airniy] - s 0y
pH HA P22 5% (P<0.05) . &l 2 A5, 151897
F R BT 8] ) ST Ty, FFAESR 7 d IR B IE{E
11 g/kg, RIRZA N pH 5 ETR & 1 5 K TR
VIR o X PUsoP-2E0) e AR LA o A A
BIWTSY, H pH S ZoR TN RER] 3 DR, 1 DU-106 5
FEIFURT B R B AR TR 7 R 22, TE 219 )m i8] pH B
(348

0 1 2 3 4 5 6 7
KREEREL ()
BT Al AR pH B R 922 1k
Fig.1 pH changes with time during fermentation
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Fig.2 Changes of total acid over time during fermentation
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Fig.3 Changes of reducing sugar over time during fermentation
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2.3 HEIALERIEEMEER ST

2.3.1 B EERETG 2 EAA RE
VR PO FEMAE . YURTE. PURF R HIE
HH, BB T h EZEN ISRy . B EgEER N,
ot A2 AT DAGE L SR SR A D LA I, P A I
Ja Z PRSP0, IR X A B R T ) R
W B A E A, KA 0~7 d 19 2085 i 53|
A7 19.08. 19.08. 19.14. 19.61. 20.14. 20.53. 20.80.
20.95 mg/mL, Z2 08 & A R IR R v e S B v (P<
0.05), VLIAl 4. X 5002 SCAERY T RIRy K AR
K DB RS 2 s R A R — 3

21.5
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20.0
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Fig.4 Changes of polysaccharides over time during
fermentation
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Fig.5 Changes in protein over time during fermentation

2.3.3 BB EIEERT R Z WAl RERP B
Tz AAEE Z i SY, HEA bR, k. Bt
PR PR S nE PED i S I s R K e A
B 22 Iy e R B, RS 0~7 d I Z & B4k
32.68. 32.72. 32.75. 37.81. 43.20. 46.25. 49.80.
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F+(P<0.05), WK 6. AWFFTRW, FLER A RENS AL
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B AL A, H 208 Blimr, B e 2B =4 oisk
LT Ll

ZW i (ug/mL)
[N} W B W N
S & 5 & 3
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o

—_
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KES T (d)
Pl 6 JREFirh S MR ] s 1

Fig.6 Changes in polyphenols over time during fermentation
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e, HAAPUMIE . PORTE . PLRAEAEYNEER . lid
R AL 170 A Pk A T ) B ) 5 P A B, A

25 0~7 d 1Y BB A i Sy B S 45.79. 45.84, 46.17.

46.42, 49.10. 50.53, 52.44, 53.26 ng/mL, EH& A
FE A B R i i 2 T (P<0.05), WEl 7. X AR
A R AR A A2 T B 3 18, DTS i
ISP A TFEIREH, 2R S kR,
YIZSEER Y, Xt L S i = N0 iU SR, H AR R
T a2 W 5 B TR A B AR BRI, XA kA
Gl Ll R h 2 S e R Y B 5 (P<0.05),
FEEARI, BT LIAEN, DU-106 SHEYFLAT R E
BC & 19 ] LA SR AA DOV E ORI FH 2 B TR AA
AP B Rz b 2 hE . SR WA

54
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= 46
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Fig.7 Changes in flavonoids over time during fermentation
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24 HWEARERIEXKEIERNTX

5 2 AT, REE 0~7 d AR & 18
IR s 25 AR & AT 7 B AR 75 LR
(Essential amino acid, EAA) (faZ& MR AKGI), mad L
fi% & & (Total amino acids, TAA) [l & IR [a] A3 hn
I, 2R BESE 7 d #5870 EAA 1 NEAA & &
HASR | BEETHP<0.05), EAA SN 65.00 mg/
100 g, TAA E3|HRIAEN 429.00 mg/100 g, AT
2, FAEHR 56 BH 2 1 SR v A 1 A 0 R T RE ik
gt e 2 R, FLIREE A TEE FEE S T, BdBH
W] DABE B A1 v e A s I RE
25 HEARERIEBYERANTL

FH 2.1 ATN, 350897 BAR S e bil A B T8 fr g i
i _E T, SO SRR RN 18 . 8 X 10
G K AT A PIFLIR & B0 E A, RIS 0 d BOFL
iR o 0.02 mg/g, KBEHS 7 d M9FLIR & 2 o 35 42
F+(P<0.05), ik 5 RAE N 6.83 mg/g. 3 3 ATH,
*of b HAA PR, FLIR & SRR LR, IFRHZLR
B R A IR B 5 I S R 2R
2.6 EEARERIRELEXRIRT LS

HEMESRBEAEESEZENHTZ —, PR
FREE 232 2 e 2 AR R R 4 SR TS
AR AR B -SRI 0~7 d B9 K iRz
HEATAHT, ANER 4 Pras, HWAS 65 P L Mo,
AT o Bl BEZS 18 Fh, BEE 6 B, BRZE 10 Fh,
[ESE 18 FhANHAB BT 4 Fh o RS 0~7 d MTEIR
i 43 AR I AU B 25, 22, 21, 31, 21, 27,
30 A 31 Fp, BT 2 d IECLEE . “FEERIARST & 24w, 2
WIS 5 6 d AR AR & 53 ke, 4351
hy 25.83%. 53.72%. 60.16%. 60.40%. 67.82% FlI
64.75%; R HA I FA, ST ERAS B A 4E
NEA o

X} R BRI A UL, BARIEZS | B2 A s
LAY AN B R 5, AR e e A T A
BAK, AT AR HF WA EZW DI EA
% 0 d Zirh, & a Fhie s IS e 2 LR B s,
FRLRRE I TR . SRS AR, nT A



043 % 5 24 ) [ 7 A (Ui -3 3R SRITAV 5 L & S RI AL - 165 -
#2 KRR HNEER S &
Table 2 Amino acid content of fermented Qushi decoction
J— e (mg/100 g)
AFEIR
%0d #1d #2d #3d 4 d #i5d #6d %7d
Tau 48.00+1.50° 48.00+2.00° 47.00+5.00° 46.00+1.50° 46.00+3.00 45.00+1.00° 45.00+1.00° 44.00+3.00°
Asp 95.00+3.00° 95.00+3.00°  95.00£11.00°  94.00+2.00° 94.00+4.00° 93.00+3.00° 92.00+9.00°  92.00+13.00°
Thr* 6.00+0.00° 6.00+0.00° 6.00+0.50° 7.00+1.50° 7.00+£0.00° 7.00+0.50° 9.00+0.00* 9.00+0.50°
Ser 7.00+1.00° 7.000.00° 8.00:£0.00" 8.00+1.00° 8.00+0.00° 9.001.00° 9.00:£0.00° 10.00+1.00°
Glu 51.00+3.00° 52.00+8.00¢ 54.00+6.00° 57.00+2.00¢ 59.00+5.00° 66.00+6.00° 73.00+3.00° 82.00+6.00°
Gly 9.00:£0.00° 9.00+0.00° 10.00£1.00° 13.00+0.00° 14.00+0.00° 14.00+£1.00° 16.00+2.00° 17.00+1.00°
Ala 10.00£0.00* 11.000.00¢ 14.00+0.50¢ 18.00+4.00° 23.00+4.00° 27.00+3.00° 31.00+0.50° 35.00+2.50°
Cys 13.002.00° 13.000.00 11.000.00° 11.000.00 10.00£0.00° 7.00+0.00° 6.00+0.00° 5.00+0.00°
Val® 8.00£0.00 8.00+2.00 8.00+0.00 9.000.50 9.00+1.50 10.00+2.00 10.00:£0.00 10.00:£0.00
Met’ 2.00+0.00° 2.00:£0.00° 3.00+0.00° 3.00+0.00° 5.00+£0.50° 5.00+0.00° 7.00+1.00° 8.00£0.50°
Il 5.00£0.00 5.00+0.00 5.00£0.00 6.00£0.00 6.00+0.00 6.00+0.50 7.00+0.00 7.00+0.00
Leu 10.00£0.00 10.00:£0.00 11.00£0.00 11.000.00 12.00£1.50 12.00:£0.00 13.00:£0.00 14.00£1.00
Tyr 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.0040.00 1.00+0.00 1.00+0.00
Phe” 5.00£0.00 5.00£0.00 5.00+0.00 5.00£0.00 5.00+£0.00 6.00+0.50 6.00+0.00 6.00+£0.00
His 7.00+0.00°¢ 7.00+0.00° 7.00+0.00°¢ 8.00£0.00° 10.00:£0.00° 13.00£0.00° 14.00:£0.00° 14.00:£0.00°
Lys" 5.00+0.50°¢ 5.00+£0.00° 6.00+0.00° 6.00+0.00° 7.00+0.00° 8.00£0.00° 10.001.00° 11.000.50°
Arg 29.00+0.50° 30.00+2.00° 30.00+4.00° 34.00+0.50° 36.000.00° 37.00+3.00° 40.00+7.50° 42.00+1.50°
Pro 24.00+0.00 24.00+1.00 24.00+0.00 23.00+2.00 23.00+2.00 22.00+3.00 22.00+2.00 22.00+3.50
TAA 335.00+11.50° 338.00£18.00° 345.00£28.00° 360.00£15.00° 375.00£21.50° 388.00£24.50°  411.00£27.00°  429.00+34.00°
EAA 41.00+0.50° 44.00+2.00° 47.0040.50° 51.00+2.00° 54.00+3.50° 62.00+3.50° 65.00+£2.00° 65.00+2.50°
NEAA 294.00£11.00°  294.00£16.00° 298.00+27.50°  309.00£13.00° 321.00+18.00° 326.00£21.00° 346.00+25.00°  364.00+31.5°
EAA/TAA(%) 12.24 13.02 13.62 14.17 14.40 15.98 15.82 15.15
NEAA/TAA(%) 87.76 86.98 86.38 85.83 85.60 84.02 84.18 84.85
Fld 3.83 3.83 4.00 433 4.50 4.00 4.29 4.43
s *, IR TAA, ZHERR B i EAA, WAL B3 i NEAA, JEATR MR .0 i PIE="CRE R & it 0y B RS & it FAT AR A

[/ NG PR R BAT B 225 (P<0.05); K3, &

slal.

F 3 AR T IR ML AR 207 R LA B K e 5 AR R

Table 3 Standard curve equation of five organic acids in Qushi decoction and the changes of their contents before and after

fermentation
Hor %50 d (mg/g) %1d (mg/g) %52 d (mg/g) %3 d (mg/g) %4 d (mg/g) %55 d (mg/g) %6 d (mg/g) %57 d (mg/g)
SRR 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00 0.01+0.00 0.01+0.00 0.014+0.00
BN 0.02+0.002 0.14+0.028 1.2240.04" 3.86+0.17¢ 4.3440.21¢ 4.9340.18° 6.21+0.06° 6.83+0.30"
IR 0.01+0.00 0.0140.00 0.01+0.00 0.01+0.00 0.0140.00 0.01+0.00 0.01+0.00 0.014+0.00
AR 0.01+0.00 0.014+0.00 0.01+0.00 0.01+0.00 0.0140.00 0.01+0.00 0.01+0.00 0.014+0.00
ZTR 1.34+0.13° 1.5340.04° 1.68+0.20° 1.97+0.33% 2.24+0.09* 2.55+0.41°* 2.61+0.02* 2.74+0.08"
F 4 WG L ETE AR Y B
Table 4 Volatile compounds of Qushi decoction before and after fermentation
. P AN (%)
7N IR
" §0d #1d §2d §3d Hi4d 5 d 6d %74
Es
Dipentene oot o e _
Tk &S 2.07 11.08 10.79 0.40 0.43 0.27 0.27
y—terpinene R _ B _ B _ B
e MR A< 2.19 0.80
ALPHA-pinene B _ B 0.17 B B B B
ALPHA-JEM :
Cyperene B _ B _ _ _ _
B 0.20
ALPHA-lycolene - _ B _ _ B _ B
ALPHAHE £5476 THES 0.04
A-cadinene
AR 0.06
1, 11-dodecadiene _ B _ - 0.07 0.06 _ B

LI-+ 2k
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AR B 4 (%)

#0d

¥1d

#2d

#3d HH4d

s5d

#ed

¥7d

(R-)1-methyl-4 -(1-methylvinyl) cyclohexene
(R-) 1- {34 (1- /P 38 2 I 58 ) B 05
1-hexadecene
1B AN
it
Octanol
¥
Linalool
JyfE
(-)-4-terpineol
(=) -4l b it
1-nonyl alcohol
1- -
Hexyl alcohol
IFC
Geraniol
I
2-decene-1-ol
2-%4)f5-1-15
1-decyl alcohol
1-58 7
2-heptadecanol
2-+LmE
Benzyl alcohol
AR
2-undecanol
2-+—E
Trans-2-undecenol
2 -2- I
2-tridecanol
2-=wE
2, 4-decadiene-1-ol
2,4-5% " I-1-1
1, 10-sebacic alcohol
1,10-%%
Cis-3-nonene-1-ol
-3 T 1 -
Nerol
HEAERE
Lauryl alcohol
+E
St
BE
Bornyl acetate
IR
Ethyl laurate
HEERR 2 g
Octyl chloroformate
AR IEBE
9-decene-1-alcohol acetate
9-3%47i-1-FE L TR TR
Ethyl decanoate
RIR TR
Ethyl palmitate
FFHE R £ Vg
Mt
23
Octyl aldehyde
1B
Hexaldehyde
IECEE
Heptyl aldehyde
PR

Benzaldehyde
A

BEE TS

HES

BEES

B A At <

KRB

HHES

HEREFR

[CEPERIaTS

B EFR

PR

TR E S

RER

TS
A R BRI

KRS

BA MRS SR ER

x

RTFT

BEFR

3.47

3.47

13.89

0.48

13.75

0.00

25.83

0.31

0.49

1.04

16.92 24.38

53.72 60.16

0.49

4.41

0.23

0.81

14.77

0.13

7.94

0.09

4.96

1.08

0.25

0.58

1.14

4.92

0.19

0.74

0.53

0.06

20.72

0.15

0.07

0.10

0.32

0.97

0.30

0.74

0.20

0.90

0.65

0.08

22.31

0.16

0.02

0.18

60.40 67.82 64.75
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AR 25 (%)
AR RS

#od Fld #2d #3d #ad #s5d #od 7d

Trans-2-octenal o
" Pl . . - - - - - -
22T 1.73 2.67

Decyl aldehyde .
ygﬁ@ 4 RS, 500  3.67 0.55 0.52 0.72 0.43 036  0.62

2,4-dimethylbenzaldehyde e
— e Y . - - - - . . -
24— AL KR 0.14 0.15 0.10
3,4-dimethylbenzaldehyde
3,4- R R
Trans-2-decenal -
N M7= : . . - - X .
[yt X 4.70 5.49 1.72 0.91 0.83
(E,E)-2,4-dodecadienal 0.46
(E.E)-2,4-1 "Bk I ’
Undfﬁaldehyde AT R 023 - - - 0.06 - - 0.04

E,E)-2,4-decdienal A
((E’E))_ZA_);;C:}%% PRI 277 794 - 0.82 0.62 054 094 LIS

- 0.41 - 0.06 - - - -

2-butyl-2-octenal
2- T k-2

(E)-nonene aldehyde _ _ _ 035 _ _ _ —
(B)-TJ '

Nonyljéghyde BURIINAS SRS &S 12.67 3.57 - - - - -

2-undecenal

Pt SRR R - 391 - 0.57 - - - -

0.13 0.64 0.64 0.21 - 0.21 0.19 0.24

3,5-dimethylbenzaldehyde

3,5- SR HIEE
Esan 79.65 37.13 28.83 56.25 61.56 62.64 69.41 67.77
[EES

2-nonyl ketone .
2-yI~E|ﬁJ R 2.24 - 7.18 2.93 2.54 2.37 1.32 1.39

2-decyl ketone
G TR 145 380 - 0.81 - 043 055 063

Geraniyl acetone
AN

Methyl nonyl k et
eéﬁy%r;%ﬁgggm WIS R A, - 882 12.02 438 372 306 210  2.04

0.27 0.50 0.23 - - 0.06 0.06 0.06

Damasone

e T 1-fi BOLES - - - 0.14 - - - -
Orange acetone
FEALIE N

2-tridecanone .
e SR B R - 0.55 6.25 2.26 3.44 2.63 1.85 1.72
2- =

- - - 0.07 - - - -

2-pentadecanone
2- Tk
1-hydroxy-1-phenylacetone
-0 1T
Phallenone
e 0.03
it 3.96 13.67 25.68 10.68 9.94 8.96 6.32 6.48
oy
2-n-pentyl furan 5.04
2-1F I ’

Caprylic acid
p:ZLM SRR, 126 1189  6.06 3.19 3.36 272 1.89 1.97

- - - 0.09 0.24 0.19 0.21 0.25

_ - - - - 0.22 0.23 0.36

Pelargonic acid )
iy WRES 111 6.65 3.38 - - 176 1.05 1.02

Heptanoic acid

Hilh SilimS - - - 0.92 - - - -

Bt 8.31 18.54 9.44 4.11 3.36 4.48 2.94 2.99

T -FOR AR, B R = S 00T K, B 221/ N T10%.

AR, BOPEE ) o 1 15 SR IO e s 28t FEARRIERTT, e TR IR
FURR B A e, RIBAIIRE)™ A=, TR SR ik A 27 ARERIEETARNREITN
RSN A= RS 5T, PR BRI ) Jo A 2 JE A BUR BT 0T LIS e A T a5



- 168 - £ Tl B4

2022 4F 12 A

RS ORFALRA M EITN

Table 5 Sensory evaluation of fermented Qushi decoction
o AR EBEREL
EE SR - - - -

RO d2 KHE3 4 KHES d4 KEET A4
Rz 21.00+£1.54 21.30+1.47 21.80+1.62 22.00+1.64
S 19.200.90 19.90+1.39 20.20£1.56 20.50+1.73
Wik 13.90+0.92° 14.40+1.43° 19.60+1.88 22.0342.57*
SN TE E 19.30+0.86 19.70+1.75 19.20+1.79 19.90+2.16
JEVix 72.60+£4.22¢ 75.30+6.04¢ 80.80:+6.85" 84.43+8.10°

HEERR, KBEE 0.3, 5 F1 7 d AR A B TPE S
R s v, MEOFELE, FKH R OF
Yoy, B . TR b, KIESS 0 d 418
RIS, RIEFT S, RISk, 252034 J03
fib Sk, 2255 0B W . DNEMORTE, KI5 0 d 20
TCRTERRR | VEWRBCH—; 55 3 d 555 5 d IR
FEAMEAAR; KRIESE 7 d HBEHRTME . BREHE A . M
SRV BE FAE, FRAAR S 22 50N, BTJC RS DT
VEo ZREIRT R RIS 7 d >R 5 d 4
SEBEN 3 A >R 0 ddl ., KBS 7ddR2
4 AR BRI R TR0 R 0 d HARER .
AR AL 22 . AR BEE—ERE FUGE T
R E G, 155 EAT IR & 7R
R, 2 AMTE%
3 g

A EGHR T T FLAR ZE 4T P4 DU-106 SHEMFL
T B 52 T 2 P o 42 90 92 B A b 3 R0 XU 11 R A 5
M, 25 SLFREH. R EESRE T, ZLIER ZE AT A DU-
106 FAE Y FLATFE A 1z BRI 12 VM FE 4 JEOMH o B 35 4
Ik pH. $& 15 SR &, S ik 11.00 g/kg. ZHE.
EERT. 20 RS P00 S et bl A 1R Ta]
PR EE =, HAEKRERSS 7 d R8BS E, &5
S35°A 2095, 1.66 mg/mL, 52.45, 53.26 pg/mL.
SR O i T SRR B RN F (B AL B R R ]
ARG, HAE LS 7 d AR Ec BN 429 mg/
100 g, TG EEMR &S 65 mg/100 g LR
R FLIRAE R BRSO, &= a =ik g
6.83 mg/g. LRI, & B%n] LLE 32 & 208
I TE ST RIS N B B, MR B K
EFEME. 2RA R ARG BE B S s R & SR
43, BENNBRZS FNBESE ) B AP IS MY 55 5, {7545
MG PATRR I R R R BB MR s TR
TR E B B XSRS B R TR 2H A Irde T

ik, AP & BEA AT A D7 g TR
FA) i BT, SRR TR EA 3 R XUBR RN G 1Y
(A, & B e B R DR s i — 2P R
AMHGE Ay K Pt AR i R A D s sl 2 24 6 R A4
BHER ™ G R R AL T ATEH 0 SERE SR

S 30k
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