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Abstract: Taking Jinding Xiehua Suli pear from Ningling County as the main raw material, lactic acid bacteria suitable for
fermentation of pear juice were screened. The fermentation technology of Suli pear juice with lactic acid bacteria was
optimized by orthogonal test based on single-factor experiments and the volatile component of the Suli pear juice with lactic
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acid bacteria after optimization were analyzed dynamically. The results showed that the best fermentation conditions were

as follows: Rhamnose Lactobacillus: Lactobacillus acidophilus: Bifidum lactobacillus lactis=1:1:1 (V/V), the initial pH

was 4.5, the amount of lactic acid bacteria addition was 4%, the amount of sugar addition was 10%, and the fermentation

time was 50 h. Under this condition, the V. content was 14.17 mg/100 mL, the total acid content was 7.66 g/L, the total

phenol content was 3.68 mg/mL, the total flavonoids content was 6.25 mg/mL, the DPPH free radical scavenging rate was

90.05%, and the sensory score was 80.60. The volatile components of Suli pear juice after 0, 30, 40 and 50 h fermentation

were analyzed by the gas chromatography-mass spectrometry (GC-MS). A total of 55 volatile substances were detected.

With the prolongation of fermentation time, the types and contents of volatile substances increased. There were 7 kinds of

volatile components in the raw Suli pear juice, the volatile components of pear juice after 30 and 40 h fermentation were 27

kinds, and increased to 46 kinds of volatile components after 50 h fermentation when higher alcohols, higher esters and

higher acids were produced in large quantities, which brought lactic acid bacteria the sour and sweet taste and unique flavor

of Suli pear juice.

Key words: Suli pear juice; lactic acid bacteria; optimization of fermentation process; volatile component; GC-MS
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1.2.2 BRBLTF LI R BEE AR IR 28 K AR ZLAT R
(Lactobacillus plantarum, Lp) . WBEPRFLFT T (Lacto-
bacillus acidophilus, La) . T B&FLATIH (Lactobacillus
casei, Lc) . BRZEMEFLAT B (Lactobacillus rhamnosus,
Lr) . FLXUE#F 5 (Bifidobacterium lactis, B1) 5 FpF,
PR PR A T R AR R IR A, 35T BT 7 ik, X
SEABENLA G 3L 31 AL BT IR, LURE 4.
43K C(Vitamin C, Vo) &rE . WL & &5 HLTs
B Ry PRI, 02 30 B AR T R M FLIR PR 4H A, e
KIFEIRFE 30 °C, pH4.0, PEAIIE 5%, FEfhE 1%, &
#% 60 h.
1.2.3 KRBT ARHEERE  PIFLER BB 7T %
BV S BORLUR & KN FEAR, S BIX R 4E pH. $2
Fhi, MRS . R BRI TR TR 2R S0 . 45 3R
WEANT : REEWIL pH 435 4. 4.5.5.5.5.6,1%
ERBEIRBE 30 °C, FEFPHE 1%, HHEINE 5%, &
% 80 h; 3RS M: 1% 2%. 3%. 4%. 5%, BEE
KEIEE 30 °C, pH4.0, FHESINE 5%, A5 80 h; HH
TS BR 1%, 3%, 5%. 8%. 10%, ¥ & TR
BE 30 °C, pH4.0, 3R 1%, K 1F 80 h; A IHEHT[A]
S3HK: 40, 50, 60, 70, 80 h, P& KR EE 30 °C,
FEFPHRE 1%, pH4.0, FEES ISR 5%, &% 80 h,
1.2.4 IEASIREG T 7F DR R R SR i Al
PEAT U PR 2 = 2K B IE 38 43 M s 5, i 56 e R
Lo(3H)IEACIRIGHE R 5K 1.

® 1 IERE  F KT

Table 1 Factor level design of orthogonal experiment

KF ApH  BIERMEN(%)  CHERINE(%)  DABERTE(h)
1 4.0 2 5 50
2 4.5 3 8 60
3 5.0 4 10 70

ZEGINAGT LS5 w450 197778, X EIR
PR AR E R IS PR TEE G G o3, B 25
TEPRALE, L2 100 70t . BR & A E S0 E
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TG 2 A

Wi

Y.: X —
TAWo

o Y, FORIERINEGS 51, 515 a FonFabafl
SHE, 43 Wi B tERRiRe 45 8, o/L 843 WO FoR
BAERE A5 o/L 25 CRATREEIE R 9.61 /L, Ji&
BV EAEER 79.33 43)

1.2.5 FLRRPEBRAL TS S HT

1.2.5.1 BBV 10 A2 YIZRig s i s
AR 20~58 AN45), B4 5 44, XFZLIR o A 1
B RO . E . XU R S EA TR, PEE 45
AT A G, BOPIIEAE R e BB Vo, BRI
PRAETLER 2,

K2 RBERETIERE VbR
Table 2 Sensory evaluation criteria for Suli pear juice
fermented by lactic acid bacteria
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R 0%) A éj%i—i@‘%%ﬁ Dﬁzﬁﬁﬁ,fﬁﬂﬁﬁfﬁﬁﬁ 11~15
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PRV o, A A 0~5
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T AR A I, MR — i, A7 5k 0~9

1.2.5.2 BRESENE %8 GB 12456-2021 (&5
24 [ SRR E BT P SR BT A Y 15, SR HELSE T
REVEIEL T )

1.2.5.3 AZEMNE  EHE2RA CR-400 fE#E( a2z
A FL A IATINGE, i85% L. & b™HE, BHFEA,
SFIMRE 9 UK.

1.2.5.4 pH I Vo Sl S IR 5k
MEAEME R, SR pH 3T EIZEZRLTT pH; SRAH60
FEA TR Ve i, B 1.0 mL B4, IDA 5 mL
6% TCA #WRIR ], SR /5 TE 4 °C, 10000 r/min, &5
> 25 min, B 0.2 mL _E 3%, K&K A 0.8 mL PBS
(0.1 mol/L pH=7.4), 1.0 mL 10%TCA, 0.8 mL 42%
H;PO,, 0.8 mL 4% X{MLEE, 0.4 mL 3% FeCly, {2
JG 42 °C /K 60 min, XS5 37 EIIIAE 534 nm 405
W YA, X B AH N 19 Vo B v HH 2R T S0 i Y
Ve wri, y = 0.1257x +0.010, R?=0.996, 4551 mg/mL
For. BAFESR 3 IREE

1.2.5.5 B ENE =% Cw HEP WA
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s, B 2.0 mL 34915 4 mL 60% ZBEFE 40 1R 4,
4 °C 10000 r/min &5.C> 10 min, B 2.0 mL %, A
1.0 mL 0.5 mol/L ARy 7, IR 51 S A 5.0 mL
M FIBR TR SN, TINZEIE/KZE 25 mL, 1R, S IRL
‘B 60 min, TEPF I 765 nm R I E W OGAE, XF FEAR RN
BB TR Ar BT ERE S HP B9 B B =, y = 0.1046x+
0.0034, R?>=0.998, Z5 D) mg/mL Fox, B 3 K
.
1.2.5.6 SEEEHSEME  SEXe RSP Wik
WA SN, HL 2.0 mL Z9HI0A 60% ZBEAWE 3.0 mL,
0.3 mL 5% JVASFR 4N, ¥ 515§ & 6 min, LA
0.3 mL 10% HH MR FE VAW, #5650 5§ & 6 min, DA
4.0 mL 5% SSAALENTERFES], #E 15 min, T
510 nm IM5E WOGAE, X EEAHR 27 T W AR 21T
RS, A AR SR, y = 0.1257x +0.0103, R?=0.998,
53R mg/mL Fom, R 3 IREXE .
1.2.5.7 DPPH H H3LEKRFNE S dk
AW TR LT DPPH H 31 BREE J1il5] & i
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[T AR A A BB FH 125 Xk BT il A5 1) LI PR AL 744
R R ST A TASIN
1.2.6.1 FEMHIFA  AEFFLEL 6 mL A£ 5 T 10 mL
W2 T HERER A, A 1.50 g NaCl #1 1 uL AR (2-
PR L-3- B, FHER UG 2 PR B, 45 °C B8 T
TSI RERS TS 20 min, SEAFE Y SPME FEEL
S i P R AR 1 em, THCE TARESI T ZS
W Bft 30 min, FifiJ5 HH ZEHGK 57 BIfR A GC Ay itk
FEE, FREAGREEN 2 om, #EH £F4Ek, T 5 min,
[FIBsH S SIS
1.2.6.2 OFRBTIEEAM4  SAHEOTE(GC) 4514 HP-
INNOWAX B A% (30 mx0.25 mm, 0.25 um);
PERE DR BE 260 °C, #S0 He (41 99.999%), it
# 1 mL/min, NArHiEse . FHERT: IR N
40 °C, %45 3 min J5LL 4 °C/min AUEEEETHEZE 120 C,
LA 6 °C/min PUEEIHEZE 240 C, £445F 9 min,

JE % (MS) 254k 3 a3 (ED), L FREIR
S 70 eV, B FIRIREE A 230 °C, 2 OHRE N 230 C,
SRR RN m/z 35~500, FEFIYIERETE] 2 mins
B RAE 2 15 E S B NIST % T TR 2R %)
LR T PR, BEBVEECEE R T 80% 1E 4 BT g K
Hit, P AR A4 R PR S AR A X6 55 4 o
1.3 HUEAIE

{fi Excel 2010 A-FEEAE, SPSS 19.0 #/{45eit
Sy M EcPE, A Origin 2020 2k #1 E, Fr A il 16
3 REE, BOPBHE bRz
2 BERS5H5H
2.1 BEREGTABR A B THIFIE

FH2E 3 A0 8 DEALFRARE F ] JE Ak 4 4~ Ak
53, 4 TS BT Ir ZE TR 91.145%, T

TRTEMAAFE B 85%, £FG 3 HT 20K, KIS T
ERGT LRGPP FLIR AL T . RS By
A3 B LA S B AR B B AR AP AR A 31
FRUEALAR BEAY R M AL, MRS R TR E TS 3R
SRk
F=0.856X,~0.269X,+0.069X,—0.049X,~0.1 12X
0.118X+0.219X,—0.184X,
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Table 3 Loading matrix of quality indexes of pear juice
fermented by lactic acid bacteria

By F, F, F, F,
REVX, -0.257 0.081 -0.166 0.902
pH X, -0.032 0.802 -0.304 -0.284
RS EX, -0.053 -0.199 0.925 0.073
VeahiX, -0.124 0.789 0.526 —0.052
LfHX; —0.955 0.001 —0.055 -0.118
a X, 0.944 -0.182  -0.013  -0.124
b{HX, 0.867 0.352 0.022 0.231
C'fHXg -0.920 —0.282 —0.028 -0.194
T3 25 TR (%) 47307 18.157 13.97 11.711
FRTTHRE(%) 47.307 65.464 79.434 91.145

T AR T3 K T0.7,

FH2E 4 "IN, S EHERA AT 3 DA BE RIS, B
2R ZLAT B (La) - g R FLAT B (BI) - L AL A1 B
(Lo)=1:1:1(V/V), ¥ ZLAF B (Lp) : 1 1% ZLER B4
(Le)=1:1(V/V), ¥ ZLFF I (Lr) - RZEMEZLAF A
(Lp)=1:1(V/V) . Bk, Pk R (La) 18
FRFLATEE (BD) : ZLAUEAF B (Lr)=1:1: 1(V/V) &1
(S s o
22 BEREIWER
2.2.1 KRIEWRIGE pH X ZLER TRNUA BEIRRL T ECE Tt
MUSEIR pH FILENR & S I Wy & IR 3 1) E 22 4R
b, BEAS TR IR AR FLIR B s 12 75 RA4T,
B AT B R M Sl ) % . IUBR L B DA A
LRI, aniEl 1 Fos, B R LG pH 3,
PRBLY T B R B B ST JE KA, BB TPt S A RIS
ARl R, AR S B AR E PR I i pH4.S B ik
R XUEAE, Sy 8.03 g/L Fll 78.33 41, I E VP LEWI MR
pH4.5 e, 5 E 2R g R —2, 58k M Y B
ZEHEFLAT A . WE IR FLAT B . FLSUS AT B R PR AR B 5%
i, — AT LE pH AEEDE 6.0~7.5 Z AP, {H
TR AR I L B R P, ST LR B A TR A

A pH — AR (pH 4.30~6.10), /5 55 5k fF 57 1
vt BT RN A VT FLIR TR R I R B, ST EE pH R
AL NE R FLAT IR, HAEWILG pH3.80 MR TH LI h
R, W R T BR PR FLAT IR K % 48 h )=,
pH FaETE 3.02, BLHFIE B EC R ER R e B, B nzL
R AT TR TR A R W rh, A s mE Qi . IopE i 14
A2 BRI AR R QA R e L A Gl
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Table 4 Quality evaluation score of lactic acid bacteria
screening combination

s FURRA A (V/V) 53 He#
1 La —0.892 27
2 Bl 0.089 19
3 Lr —0.954 28
4 Lp 0.449 11
5 Le —2.838 31
6 La:Bl=1:1 0.421 12
7 La:Lr=1:1 —0.445 23
8 La:Lp=1:1 0.953 5
9 La:Le=1:1 0.090 18
10 Bl:Lr=1:1 —2.220 30
11 Bl:Lp=1:1 0.306 15
12 Bl:Lc=1:1 —0.540 24
13 Lr:Lp=1:1 1.070 3
14 Lr:Le=1:1 -1.960 29
15 Lp:Le=1:1 1.200 2
16 La:Bl:Lr=1:1:1 1.444 1
17 La:Bl:Lp=1:1:1 ~0.428 22
18 La:B:lLc=1:1:1 —0.197 21
19 La:Lr:Lp=1:1:1 0.622 9
20 La:Lr:Le=1:1:1 0.876 7
21 La:Lp:Le=1:1:1 0.677 8
22 Bl:Lr:Lp=1:1:1 0.881 6
23 Bl:Lr:Le=1:1:1 0.367 13
24 Bl:Lp:Le=1:1:1 —0.599 26
25 Lr:Lp:Le=1:1:1 0.606 10
26 La:Bl:Lr:Lp=1:1:1:1 —0.122 20
27 La:Bl:Lr:Le=1:1:1:1 —0.547 25
28 La:Bl:Lp:Le=1:1:1:1 0.325 14
29 La:Lr:Lp:Le=1:1:1:1 0.961 4
30 Bl:Lr:Lp:Le=1:1:1:1 0.126 17
31 La:Bl:Lr:Lp:Le=1:1:1:1:1 0.280 16
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Fig.1 Effect of initial fermentation pH on sensory score and
total acidity content of Suli pear juice fermented by
lactic acid bacteria
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Fig.2 Effects of sugar content on sensory score and total acid
content of Suli pear juice fermented by lactic acid bacteria
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Fig.3 Effects of inoculation amount on sensory score and total
acid content of Suli pear juice fermented by lactic acid bacteria
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Fig.4 Effects of fermentation time on sensory score and total
acid content of Suli pear juice fermented by lactic acid bacteria

BRI, (B3R 71.00 F1 6.58 g/L; K1 60 h, J&
BEPESrEe R, A 76.67, MRS A 7.65 g/Ls TE K I
70 h ZJ5, REFC AL, SR & R SEAS R A AL,
{H 70 h ¢ 60 h GAER & EEBEI R %, Al eJZH T-FLAR
FTHFE TR P A VLR, T3 T3R5k, [F]
At R SRy A st a4, A piead B2, Fe AR HAAR
B AR, B PRy R . SR R TRt )
A1 50~70 h HE—HEfk .
23 EXMARIELER

2 5 Al g, LUBRE VESHE I e AR, 4 -
0t 2L B A TR IR AL T 5 W (4 32 Ui A C>D>
A>B, BV E N> % Bz i (el >pH>82 Fp i, 138 6
J7 22 P AAS H, WIhh pH . FLIR B AP PRGN
L R B A LI B R AL T BB TSR e
3 (P<0.05), LUBVE VEE S BURFRR, Z56 50T
T2 A8 AB,C,D,, Bl pH4.5, #: Rl & h
4%, BEAS NG 10%, K FERTEA 50 he DLEFR &
AR RPN FERR, 4 R FLER B A& HEBAEL YT 14 1)
SN K2R E T N ASB>D>C, Bl pH>JEFE>%
B (> I (6 5), 136 6 280 Mrai A i,
Wb pH. FLER PHAZEFP L L BERIINES: | & IR [a) X 2L
1 PR R BB T 0 B B TS s 34 ik 25 (P<0.05), feflt
T2 A AByC3D,, R pH5.0, B2Fh AL 4%, WHITS
I 10%, KBRS 60 he

IE A 25 A — B0, 38 L 25 A PRI HH o
%, Sl Wik, L5 FE R ELR
ErEr BBV Y, 4 DR LR B A I TR

%5 FLMEMRITIECGAR AR

Table 5 Orthogonal test results of Suli pear juice with lactic acid bacteria

S A B C D BT (4Y) MR (g/L) LTS (4Y)
1 1 1 2 2 70.67 7.62 84.97
2 1 2 1 1 73.67 5.47 78.35
3 1 3 3 3 73.33 773 87.44
4 2 1 2 3 69.67 6.30 78.75
5 2 2 3 1 79.33 8.95 97.02
6 2 3 1 2 79.00 8.48 94.83
7 3 1 3 1 74.33 7.66 87.90
8 3 2 2 3 59.00 9.61 84.37
9 3 3 1 2 71.00 9.35 92.37
k1 72.56 71.56 74.56 75.78
Jro— k2 76.00 70.67 66.44 73.56
K3 68.11 74.44 75.67 67.33
R 7.89 3.77 9.23 8.45
S LR C>D>A>B Bt 5 A)B;C3D,
ki 6.94 7.19 7.77 7.36
- k2 7.91 8.01 7.84 8.48
e R K3 8.88 8.52 8.11 7.88
R 1.94 1.33 0.34 112
S E VI : A>B>D>CRALA 5 A;B,C3D,
kl 83.59 83.87 88.52 90.72
, K2 90.20 86.58 82.69 87.76
aava K3 88.21 91.55 90.79 83.52
R 6.61 7.68 8.10 7.20

SN FEWUF: C>B>D>AR 2 & A,B,C;D,
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Table 6 Factor analysis of variance for sensory evaluation
W FrM [mE By P BEMKTE
A 9385 2 46.93  5068.00 *
B 8.02 1 8.02  867.00 *
C 4.05 1 4.05  437.00 *
BEWH b s 1 1561 1685.00 x
2% 0.0l 1
S 289.56 8
A 5.61 2 281 429.67 *
B 5.30 1 530  810.75 *
v C 5.13 1 513 784.40 *
WRER p o 4 1 411 62958 *
2% 001 1
B 1511 8
A 69.08 2 3455  205.58 *
B 5432 1 5432 323.25 *
C 11858 1 118.58  705.72 *
SGEWS  p 12033 1 12933 76971 *
2% 017 1
BA 34447 8

: * PR 2 5 3 (P<0.05) .

Byt sz R 2 RS C>B>D>A, RIPEG it
>PERh > KRR R]>pH (3 5); 014G pH . FLARHIZEFH
OB INEE | R FRER TR) X LR B A IR T R R R T
Sy sE I 2 (P<0.05) (58 6), ALEG P53 o E i te
by, L5 0BT R B G T 22450 A,B;C3D,, Bl pH4.5,
B RN 4%, PEASINER 10%, R EZETE]A 50 ho
24 EEHRRE

AIGUE TE SR EG 25, 7 ER AL o - g
PR FLAT I - FLAUE B =1:1:1(V/V), R & 4%, pH

{8 4.5, FHEINE: 10%, K BEEEHE R 50 h Sty £ 5%
T, LR EIARY T Ve & 14.17 mg/100 mL,
BIRE I 7.66 g/L, B S i 3.68 mg/mL, KB
H 6.25 mg/mL, DPPH [ FH3E7E R % 90.05%, BE
P43 80.60, L F A IEAS IS ZH A L5 R (K 7).
25 FAREEESHEL XKD T

FLIR PR A 7 T A SRR T i XU 18R, e X
TR AR SE W LR B TR AL T M 4ok G-
MS AT B SIHT, AR ) A EAE S i
S R SR AN 8, TEAR MY 0. 30, 40, 50 h FEAG
HH 5 2 P AR Bl 43 55 B, SR B I | ERSE AR
2, HAEEZE 20 Fh, HEE 36.36%, FiE3% 17 Fh, S Eb
30.91%, 25 6 B, (5H 10.91%, BiZs 4 Fh, (5L 7.27%,
B2 2 i, L 3.64%, K835 2 Fh, LK 3.64%, -
AR IS | (4)-B- TN HABZE 4 F0T.

FLER B BRBL Y5 &M o FEAS TR R Ty B =
FIRPSS RIS AN R, B & TR Ta] i, 44 4 P XUk
Wy R RIS RN S B EE N, AE R 0. 30, 40, 50 h, 5%
FUREIME] 7, 27, 27 FPF1 46 FERVERSY . R K
FITRBLH AT 7 Fh, 22N 4 FhEEs, 1 PSSR 4
FLICELHS; A 30 FI 40 h ¥4 27 FhigE & PEXERY)
J5T, WSS FINEZS Y TP S0 & i, TR . By SR
eSS A, W2 o A SR LR TR R I R rh 4
B ISFEA R Ui BT 45 SR, 1 S 5 Tl AT
AR B™; & 1% 50 h, ¥ 8 PE XK BT Fp 2S5 hn 22
46 T, BAR ZBEF=H L (HFHE < 0.5 g/100 g, f5F5 <HH
YW YE AT ARAED, R QRS EE &, A
100000 pg/L, PRITTTAS 52 i 284 JXUBR O iy e e L =5

®7 FUREREITRIELR IS

Table 7 Validation test index of Suli pear juice fermented by lactic acid bacteria

&b Veri(mg100mL)  BEEHE(gL) MBS E(mg/mL)  MEFISHE(mgmL)  DPPHEH HEEBRR(%)  EEESD)
ACIEN 14.17+0.13 7.66+0.03 3.68+0.09 6.25+0.25 90.05+1.07 80.60+0.92
# 8 IR R BRI R 5> GC-MS 43#r4h
Table 8 GC-MS analysis of volatile constituents in Suli pear juice fermented by lactic acid bacteria
IR & s R A A B i (pg/L)
5 EmBR PR EA B ] (min) CAS%
0h 30h 40h 50 h
FE2 (207H) 4%h ofh 115 18

1 L 3.13 C64175 - - - 1248.86+28.08
2 FTBE 6.87 78831 - - - 35.70+0.36
3 SeImE 10.65 C123513 - - - 794.21+16.68
4 L 12.04 C763326 - 3.75+1.03 3.23+0.14 -

5 IEC B 15.61 C111273 14.76+0.16 69.46+3.25 64.07+5.58 68.13+2.13
6 -2 -1 17.35 928950 6.90+0.17 13.18+0.51 5.36+0.60 -

7 6-H1 HL-5- B -2- it 19.21 C1569604 - 15.03+2.78 13.07+1.23 30.91+1.24
8 2-Z KO 20.02 C104767 23.31%1.04 29.82+2.18 29.85+2.52 43.2543.19
9 2- Tl 20.95 628999 - - - 60.93+2.42
10 Iyt 21.84 C78706 - - - 7.09+0.67
11 (=) -4-1H i T 23.31 20126765 - 6.90+0.62 6.33+0.56 16.32+1.31
12 IET:HE 24.97 (143088 - 7.85+0.94 7.24+0.84 17.00+0.68
13 a-FATHEE 25.84 98555 - - 2.57+0.36 10.47+1.24




<178 - B Tk B4 2023 4F 7 H

Hk8
NIRRT T3 R AL A B ek (ug/L)
Jrs a2 B3 st ] (min) CASS
0h 30 h 40 h 50 h
14 2- P 26.45 C1653301 - - 2.14+0.49 53.2144.95
15 1-55 27.40 C112301 - - - 11.66+1.51
16 A 27.49 106229 - - - 24.4042.26
17 KL 30.41 60128 - 9.510.60 9.36+0.35 223.66+31.06
18 2- oS 30.60 C14852314 - - - 4.28+0.31
19 AL 32.75 C1000285436 - - - 4.90+0.15
20 (+) - PR 33.98 C77532 6.27+0.77 9.26+0.29 13.91+4.20 36.47+2.88
AR (17Ff) 27 8 6 127
21 LR T 2.53 C141786 - 127.96+0.30 110.77+7.21 -
22 TR 4.16 623427 - 9.75+0.61 - -
23 TR 537 C105544 - 10.03+0.42 - -
24 IR T 6.35 C123864 9.01+0.44 - - -
25 R IR 8.04 C123922 - - - 194.24+10.71
26 CRR TR 11.58 C123660 - - - 182.97+4.64
27 ZRC R 12.91 C142927 - - - 5.81+1.18
28 At -2- £ 3 O g 16.64 C103093 - - - 13.8242.17
29 R 18.30 C106321 - - - 228.80+22.98
30 Fit AR T 19.58 Cl112141 - - - 12.03+1.31
31 SliE 22.08 C112323 - 12.66+1.31 13.17+1.44 82.66+4.48
32 AR T i 23.88 (93583 - 10.63+0.73 9.52+0.66 88.75+16.00
33 QTR LR 25.08 93890 - 19.81+1.95 19.60+0.97 -
34 LR R TR 26.65 C140114 - 5.65+1.32 4.41+0.39 14.88+1.49
35 LA TR 28.54 C103457 - 20.42+1.39 19.04+1.34 77.53+9.59
36 2,2,4-— R HER T g 29.74 1000140775 10.99+1.39 - - 111.44+8.58
37 AR R — T e 4236 84742 - - - 13.53+0.94
a2 (6Fh) OFp 1Fp 2 off
38 {53 18.93 C64197 - 80.22+2.39 92.16+2.00 137.81+5.97
39 ci 29.19 C142621 - - - 120.14+13.35
40 ¥R 33.09 C124072 - - 9.21+0.28 576.09+65.55
41 B4R 36.47 (334485 - - - 210.11+26.40
42 9-ZLIFTR 37.39 14436329 - - - 29.5243.89
43 FRERR 39.52 C143077 - - - 8.64+0.43
P2 (4%1) OFf 4Fh 4Fh 4Fh
44 2- P B-4- TR LR 31.27 93516 - 3.88+0.38 3.69+0.32 11.03+1.15
45 TEM 34.86 97530 - 4.91+0.49 4.69+0.51 12.8442.44
46 4-2 KBy 34.99 C12379 - 10.28+0.48 9.72+0.40 20.66+2.09
47 2,4-RUT 5l 37.09 C96764 - 3.76x1.65 2.84+0.45 16.35+4.97
2 (27F1) O 1# OF 17
48 3-FEHE-2- TR 13.21 C513860 - 47.94+3 .47 - 13.64+0.56
49 A -2-F 3E-3(2H) -WEM R 21.07 C13679851 - - - -
L (2Ff) OFf 1Fp 1Fp 2Fp
50 (4,515 % 31.21 C176636 - - - 18.70+1.64
51 REERS a 34.11 C6125242 - 11.4240.56 9.43+0.05 23.53+0.83
HoAih (451) 1Fh 37 3 37
52 Lik=8% S5 27.53 1000222866 7.66%0.53 3.90£0.64 5.04+0.26 -
53 FAR 30.74 C140294 - 6.22+0.39 5.47+0.34 10.93+0.90
54 (+)-B-T A 2291 C546281 - - - 7.74%0.73
55 2,4- F R HIE 28.37 C15764166 - 5.48+1.98 5.75+2.143 41.76+5.98
PR AL B IR TR 27 27F 46

Ve = RFARK I
G W5 R i RIS W) B R = 7 A, AN, £ R S NGES i 2691.46 pg/L, BRIEY TS H 1026.44 pg/L, R

VAR MR . LR ZME . SIRmE ., 2-T0 ., J7REmE. 1- KW A S 1082.30 pg/L, By it & ik F)
LML, FEACIE 2, B3R . H PRSI, B o & 60.88 ng/L, [FIRHA =4 (+)-B- /NG YR o
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FLIR PR P & IS, T T BRAL T2 dee iy XUk
FVESR ., D S A AR IR T RV S, IO HLRE
W) A SR E FH A BILIS 750 T DA g i) £ R HC A 4%
RN BT AR, (AR AR SR e AR . ) an,
IROWE . a-FPATHEE . TECUBE . 6-F BE-5-Pelm-2-1 . 1
B | AW PR AR . AV & i
FIFh et R mERG N, R Ese s o B5ms] 6 #h, A
HLIR AT RS IXUGR | Sl S A AR | PR BT :
FTEALRE TIPS | WS T nd 3 e 2s Wl 5
PSRRI A R, FER PERRZE Y R )OERL P A
AR R E N R EZEY B, 3 8 A, K 50 h
J& . BRI T rh 2 AR N A 12 Fh, BE2EY) 0 &
FFRIEIE 0, A FERIHFE N, H AR 2 HE
HIR, LR LlE & Bt 23 A AaGn i vRiE, A

SEMA BT, ead ZUIR B & I e i (i Y
THEA T —2 AR B, B, Z5FARER A r] P& £
JEL RO BRI, F= A2 s E ™, (9)--55
Pl A TS B R A | it S w A e o S R
PRSI,

3 g

AT LATRAS Sy S A ke, SR FH LR ATV TR K 1%
Hl A FLIR R EABL YT . T S 4 M i e 3 E RS
AR ZLIR R ZH &, SR /5l SR S0, #-T T
KR T2 ulis pH. FLIR B EEFP & PRI INE . &
P s [ LR AT IR A T 10 B iR 5 T FUB B PP 5
mal 3 AR R ER ANE S IR Sk, B 20 e FLIR PR
PRBL YT 1 e R e SR 14 R . RRZEBEZLAT 1 hg iR FL
AP FLBUE AT B =1:1:1(V/V), W)k pH4A.5, $55p
5 4%, FEESINE 10%, A FEETTE] 50 h, bb 45645
P FLIR B R AL 7T Ve &= 14.17 mg/100 mL., B R
T 7.66 g/L. K& 3.68 mg/mL., BLEE R
6.25 mg/mL, BE ¥4 80.60. KJFH GC-MS XfFLAR
HERBZUTTE AT 0. 30, 40, 50 h AYFE &My BE4T
BHASHAT, FAGI Y 55 Fh¥%E A v B, HoA s

EIAEXT AR . BEE R BRI AR, FER
SRS S BN, BRARLE I 7 R R
4y, K WE 30 h F1 40 h By BERFL 138 & M a4 3 R
27 Fh, K 50 h 944 K& PE RSB 2 46 Fh, k%
B, 2-TWE ., JFRRIE ALY . LR FILAR. FIR S
s SPRAR MR 2508 . AR S5 s gl . = s A
TR RIRSEY R 2, LR P BARY Y + HA it
JEFNAUREY XU .
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