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Abstract

This study used three types of persimmons—Millstone persimmon, Big-tip persimmon, and Bead-
honey persimmon—as raw materials to brew persimmon wine through an identical process. A com-
prehensive analysis was conducted on the sensory quality, physicochemical properties, and aroma
components of the resulting wines. The aroma components were detected using headspace solid-
phase microextraction coupled with gas chromatography-mass spectrometry (HS-SPME-GC-MS), and
the quality of persimmon wines from different varieties was evaluated. The results indicated that
Bead-honey persimmon wine achieved the highest sensory evaluation score (85 points) and pos-
sessed the greatest variety of aroma components (53 types), including 22 types of esters with a rela-
tive content of 20.37%. However, it had the lowest alcohol content (10.5%) and light transmittance
(70.8%). Big-tip persimmon wine scored 82.6 in sensory evaluation, with 46 types of aroma compo-
nents, an alcohol content of 11%, and a light transmittance of 83.1%. Millstone persimmon wine had
the fewest types of aroma components (42 types) but the highest alcohol content (12.4%) and light
transmittance (98.6%). The comprehensive analysis revealed that Bead-honey persimmon is the most
suitable variety for persimmon wine production. This study provides a scientific basis for the selec-
tion of raw materials and the improvement of quality in persimmon wine production.
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1. 518

fli(Diospyros kaki Thunb) A i B £l (Ebenaceae) il J& (Diospyros)fi 4, 2 i g A4 oh S0 ) FH oA 36 b
[1]. FERIFEAFREEA . PR EmER e, Am e R TIn AR G R a0 R A Rt
KN, 5 HBMFHA B, Gk [2]. BE G RaHEdEEon, B 1990 4L
¥k, WERMTF = EIEE EFH3].

WHE AT EIREHH R, HEMHEEESEEES. mrnmEe, REsEmEFEREgT, =%
E i A 1058 Ff, Horp 2 HONER E R SR [4]. ARIMVE AR A= BGORE, A I THEAR TR
BRI IR A S N B RIE SRS . EEAN, Mirlgoeh, M. fiFaa. miferkisEss
FEh, SRR O [S]. MERRE, BUA AR A S TR AR, AT T MR SR 3 6]

R BT BEAR SN E RN 2 MR IE B2 2 R EH M EE, AR R RERH
it K[7]. B FEBFMEEU T, LT RIS, R BRG] BT, ASME R LT 2R
KR Er, 3] 1Y A R B e

WCAESR, WAL F BRI T A E R Rl DURAN[R] R I S At o Al 119 ot o PR s [8]-[11], AT
A AT b P R TR R A D . A, ARG T BT RN, B AT BT B
FAe BRI, ORI R & TR AR - A A, A O BRI R AR i AR T SR Y B AR
i
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AHTFCCABE R A . KR DL SER BRIV IEORE, T R BRI AT 78, 8 I PR A R S R )
e PERRAE AT T KO0 R R

2. M5 %
2.1. #R55F

FEJFR: A, 0, Jo%, 2018 4 10 AEKE LR Bl X KT8 KA, i, o,
2018 £F 10 J WK A BRIG A & B 5 BRE NG, AL, k%, 2018 £F 10 W SE B (L 7G4 K 5 T
MR

Rl RACEE(BEEYE: 133 U/g), WS MAHATIRA ] MERFRIM, MM, RN E R, MG 5
AR R IR A FR AL, SRR, e M At BIRHLA IR A AR YRS M.

Bl AR, IR, 95% 4WE. AALEN(HTal), FEZERLARAIAIRAR, PR,
AT BB A IR AT S5 5P PR IHER R (VRBA), AL AR A IR A A .

22. UE/ESERF

Bk pH TH(PHS-3C):  EilgkE R AN A R AR BERETH(PAL-1): HA ATAGO A #]; W9k51H(IN-
JJJ7751): AL BIAKIIRACERT s 24 - W WA 6 EETH(T6-1650): EAmid AR A BR A 7l EIR/KES
B(HH-4): WL 4320 EGIRA T M KT (ALC-210.4): [ Acculab AR SAHEIE - FiiEEE
F{X(GC-MS QP2010 plus): HAEyiEtAF], ZHL(100 um PDMS): H A B A,

2.3. WFE

231 WFBERBIZHRERBRMEER

Aol F-— B — J A — AR — NN SR R — TR RERE S L TR — R B R T — I i — PR — BT . PR
KT BT, IE/KBEIF IR 5 e, TE DS H AR T RR 22 N, Al — R — i N R 44K
MBI AR AR R A, BEESE AL 2 h JE A 10 fraiid KR Lr ) SRR G, BRVSII&E N 0.02 g/L, REf#
i) 15 ho JEALEERE, A 10 £5 30°C FIMR/K RIS NN /K 35 & 5% IHE, 2 JEIMANEERE, Bifkis)awiE 15
min, HEBUKEIEEK, BERRSMRT. BRERIMEN 0.2 g/L)ING, BRI N R IR, 28R
PEHITE 80%, AR RBENTRZIK A, AR5 FZb ARG B O, fERLIAIE], & Y R HE R . RIS R
WAL R B RS, A T A B 21%, pH 7E 45 A4, BEREERE, BT 23°C 2 1°CHBHLIAE R
R, 318 RE&IbREE, WIEEET 4°CUKFaH BRI .

2.3.2. WiFERBRRNE
% GB/T 15038-2006 %748« FiEIE A 4047 5 v i T8 1) SR BT 52 . AES TP RRS 2 15
AR
X =[ex(V, =V, )xK |V,
e
X——FE i P R & B (TR, AR TH(g/L):
c—— A AR HE T VIR, BN B R TR (mol/L)s
Vo——2% FIHREE VH FE SR AL IR HE i 2 T AR, B =t (mL)s
Vi i 22 BT R SR A bR R T VAR AR AR, B = TR (mL);
Vo—— R HURE S AR, B =2 T (mL);
K—— #5255 64.
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2.3.3. WFEEERRE

FE R -2 A SR T R 47 W P 0 5 o
2.3.4. WFEEREENNE

%18 GB/T 15038-2006 #ij 21 S5 H 4777k, E R RS & &, SRR THE
SR 5 A P BT A Al TG AT RS o
235 BREEMRE

HEL 10 Za i 7 N (B Lt 3:2) A BUR E VRN N, FER— R DINERE. BEE. &
R ERR . SRR T A AT ECE YR E . ZEAVE B0 S, A I R R . e
PR 1 pn[12].

Table 1. Sensory scoring criteria

1 RETFSINE

BH B3R
R IR TEEE (10 77) REOERA G, BIHFEW, T&EW, LUk
(30 73) FLA WA AT~ SRAT MR B IS
TR (40 43) HA RS Kk, R0, BRI, fraskn
S (20 47) SRR, WU AE, U

2.3.6. HESHANE
1% GB 4789.2-2016 H [ #% BB T H B0 w2 41 1

2.3.7. KIZEENNE
% GB 4789.2-2016 ' HI K g B 8 PR T B0 € »

238 WFBEREEREXENNE

SO K OF DGR I E 25 45 RGeS [13] . SO BER A 2 e ek R ZIBKAE s VTR, 23 )
SEPEKAE 420, 520, 620 nm JGFESE T 1om WG FEME A, FHARE 1= Aso + Aszo + Aszos 1BIGEE S5 IR
[8]: DAZETH/K N2 IR HE, M SEAKCAE 680 nm R IR EAE, FESIEEERE T MIFEAXA: A=-IgT.

2.39. ERRER - SRERASHTHFERPESHS

1) FEAHAbEE

PR R T ISR EUAN 4341 7 15 2% 5K IR 5 [ 14]

2) GC-MS 41

AMEAE A B4 OEER(50 M x 0.25 mm x 0.25m), AZRAHERE, HERE DR 250°C, {345
min; I EHEEY 260°C; B 5°C/min () FHEEE T2 60°C, LA 5°C/min B FHEEE T2 250C, £}
FF 10 min, #<~ He, ¥i&E A 1.00 mL/min.

R AT Bl FESYR, ERATIRE 260°C, MEMEL 706V, BFUREE 230°C, iRy 20~490

3) T
FH GC-MS A, DUABRYEARE 5 (4% B IS TR FORE 28 NIST 11 3 e, SR EN3%E K M4 St K347 He X,
IRPEALE > 80% IR AE N RHE R VIR, AT S50
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2.3.10. BuEahE

KF Excel 2019 A HAIGEIR AT, RIGLE TR A FIE + MR ZENEAERR, s
SPSS 22.0 AT IR R T 220 #T, LA/ 5 3% M 2 77 (Least Significant Difference, LSD)f 56 i3E47 7% 5+
5T (P < 0.05).

3. B/RESH
3.1 HFESERRNE

=R A R B AR S R ARG DL ] 1 e S I L e RT R, R I R B S R A
RBERTIEENTT =, pH EIZHT T R, 2R KRB B AR R B L AR ™ IR, S 1A IR . K
W R IR S B R FEAR, AT RER B TR AR AL — s RE S L] 1 e REIE L, SRAE I
FIA SRR IH AL AR T BRI, 0E T3 BT R A U IR IR A LS R AN pH B AR AL A
BTRE. BRRE =R 71 1) S AR S AR AR TR .

— e BEERT
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: A BB TR
6.0 |-  a

_ i @\\\ ///é"”
5 5 5
5.0 /? *

45
40}
35|
30|

H(g/L)

ég 25
W o0
15[
10
05k

0.0 [ . I A 1 A 1 . 1 A ! . 1
0 3 6 9 12 15 18

KR (d)

Figure 1. Change of total acid in persimmon wine fermentation process

1 WFBERET RS SR TN

3.2. fiFEFERERNE

FERT T A R RE AR, B A AR A DU TR IAI A, RISk 1k IR B2 1A IR EE [ 1] [15]
[16]. =il 7E R B R Ao i AL I L an ] 2 i eR D 2 T n, Bl R RS AR AE G, A3
(¥ B BEZHT T FEIFAE S LRI IRIR BURGE , LWIAT T AERE B 20— MR RIS . RKIFRAERT
9 FAHFERE B bR, I R TP AR IR AT (0~9 R B BRI S LA, BRSO B TR RE R
ARG A, NI ORI R B o BB & DRI AR B RN PR 1(9~18 KR), %
BRI RESD, A & B3 2 A AR V2 2 — @ R 0], SRR PR R R R, HER
WSS A, BEREORRFE S BAT R AR B SRR a3 (R KRR Il [12] i A2 A a3 — 2.

3.3. MiFEERENNESSR
RIS LR LU RN P 3 i, R IR AR P A A T R B, O 12.4%, KA
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70 T AS FE N 11%, BREARG T AR EE N 10.5%, HZERHEFHP < 0.05). =Pl 118 )5 K
JELE 10.5%~12.4%, 754 GB 15037-2006 H Syl R IGE FEK .
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Figure 2. Changes of sugar content in persimmon wine during fermentation
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Figure 3. Different persimmon wine alcohol content ((a)~(c): different letters mean P < 0.05, significant differences)

E 3. TR FEHEFESE(@)~(): TRIFHRRP <005 EREE)

34. MFERGERENXENMELSSR
il 4 AN 5 el A, EOGER. AT > ORI > BREM TN SO BT

= e

B < KARMIFIl < BRER 7. 3 R (0.11~1.394) F1i% ) % (69.3%~98.8%) L% 7 B # (P <
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0.05). HrpBRE MM L iy, EWIRERAR, UEHTXMERIE A G & BB A AR . 3 B
THOEENER, TRES ER I AKBERA RS EA R, EIREERETEA K. TIERIA
BRAME SN G E W RARNE Sl T HA 2o06) AP R L ad RS [17]-[19]0 T € 2 2> S Rl i Z 6 %,
PR S BR Al PR3 0 AR AR AR

120 1
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Figure 4. Different light transmittance of persimmon wine ((a)~(c): different letters mean P < 0.05, significant differences)
E 4. TR FERNEXE(Q~(C): FRFBHRRP <005 EREE)
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Figure 5. Total different persimmon wine chromaticity ((a)~(c): different letters mean P < 0.05, significant differences)

5 NEMFENSEE(()~(c): TEFHERRP <005 EREE)

3.5. HFENRBITNER

Z I GB/T 15038-2006 78 %8 R A P E AN i, ANFERFIE P R E TN A5 0
2. EEATARMNAOEISERE . B Wk L AEE, B =R AR EE 80 AL, HrhER B Aid
TR E, HS5HAPIRR Pl L2 R B3P < 0.05), BN S5 HIERMERS AR AEGR, K
LT R GC-MS X = AN [R5 AR 4% 1 e o EA T A9 9 o

DOI: 10.12677/hjfns.2025.144056 510 TS E IR


https://doi.org/10.12677/hjfns.2025.144056

Table 2. Different persimmon wine of sensory evaluation and score
2. TEMFBINERETNRES

7o BEH "arisy
JEE A AR R WH M, BIEETS, TEEW, LU0E ARRKATRE, DUEEEE i 80

RIAHT R R, TREFW, Tehiie, RAWRMKMA T REMGRINE, DERE, #FRED 826

WAL, WIHAESR, TTEFY, LUk,

SRER TR AR T RS, (R, @k 85

3.6. WM NIER

e 3 AT AN, =i T AT E bR Ib & GB 4789.2-2016 F11 GB 4789.2-2016 HH 1 5 I TR 7% M 5K
<50 CFU/mL, KZ®#t <30 MPN/mL.

Table 3. Microbiological indicators of different persimmon wines

#*® 3. NEfHFBE YR

F= H¥% E¥(CFU/mL) KB #E(CFU/ML)
AT SR 28
KA R 22
R AT R 33

e “7 FoRARKH

37. PR FENESHES O

P AR AT -7 AU K GC-MS B B TR (il BN 151 6 i, Rl H G, 45t R A A 1
1 ZH AR B AR SR W 4.

2.00 (, 10, 000, 000)
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Figure 6. Millstone persimmon wine GC-MS total ion current chromatogram
6. BEEMHTE GC-MS REFREILE
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Table 4. Millstone persimmon wine aroma components of GC-MS analysis results

4. BEMTREFTSMIE GC-MS &R

F5 HEEE/mn SFR SFE AAXTEE (%) MBI
1 3.092 C4Hs02 88 1.67 +£0.01 LR L BE
2 3.992 C2HsO 46 51.03 + 0.99 L
3 7.792 C7H1402 130 21.07+1.01 YN &
4 10.817 CsH120 88 0.09+15 Jr B
5 14.492 CeH10 102 1.84 +1.97 IF o
6 15.175 CoH160 142 1.65 +0.25 -2 - I - 1P
7 16.333 C10H200: 172 0.05 ¥R T
8 17.175 C2H7/NO2 77 0.38 +0.33 e T
9 19.258 CaH1002 90 0.58 +0.26 (2R,3R)-(-)-2,3- T %
10 19.633 CsH180 130 0.1+0.27 1B
11 20.375 CisHa34 226 0.46 + 0.08 RWAYT
12 20.5 CioH1s0 154 0.05 + 0.05 3RO
13 21.142 C12H240: 200 0.38 +0.56 5K LR
14 21.833 CsH1404 174 0.25+0.1 TR 4B
15 22.175 C1oHao 268 1.57 +0.02 +Iuke
16 22.533 C4H100S 106 0.1+0.05 3-FB I P
17 22.775 CioHs 128 0.14 +0.03 SRR
18 23.142 CsHoNO2 151 0.11 Sikze S
19 23.9 C10H120: 164 0.33+0.06 LR T
20 24,675 C16H3004 286 0.32 £0.03 2,2,4-=WHE-3- R 5 T B IR v 1 AL
21 24.925 CatHaa 296 1.45+0.13 B
22 25.15 CsH100 122 1.23+1.93 KR
23 25.758 Ca2Hs00:2 476 0.04+1.72 (2)-9-+ /IR (Z)-9-1 7~ Js i
24 26.508 C17H340; 270 0.02 + VU 5 74 P
25 26.642 C16H3202 256 2.79 VIR 2.1
26 27.317 CsH1s02 144 0.33+1.73 FMR
27 27.992 C1sH340 242 0.49 +0.09 (A S
28 29.058 C1gH3502 284 0.47 £0.12 RIS
29 29.883 CuaH220 206 0.01 2,4- U T HIK
30 29.983 C3HsgO03 92 0.02 Ty
31 30.55 C10H2002 172 0.01 IEZTR
32 30.825 CisH200 216 0.01 alpha- U3 PR
33 7.567 C4H10 74 2.66 £ 1.01 7T
34 10.825 CsH1602 144 0.47 +1.46 IEC R 2B
35 14.467 CrH1402 130 1.19 +1.97 R LG
36 15.258 CoH150 142 6.05 + 0.25 T-hig
37 16.417 C10H2002 172 0.11+0.71 ¥R B8
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38 20.517 C10H180 154 0.17 +0.05 A- T A

39 24.258 C14H2502 228 0.02 +0.06 TR O

40 17.992 C22H4204 370 0.25+0.03 LN e A 58
41 24.25 C14H2s0; 228 0.01 £ 0.06 HEER 2

42 31.375 CsHsO 120 0.03 2,3- AR RIR

ghE 4 6 A% 4 n 1, BE R T 3L 42 P Sy, HAh IS 12 7(59.96%), FRZS 2 #41(0.34%),
B35 17 F0(29.44%), M35 2 F1(6.06%), Kkt 3 7 (3.48%), HikeZk 1 #1(0.05%), FHAhE 5 F1(0.67%).
KRAYAT -1 2 B/ KA ) GC-MS B i ik & i 1< 7 s .

(x10, 000, 000)

L B e T e e e L e B e T e B e e B S e A
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0

t/min

Figure 7. Big-tip persimmon wine GC-MS total ion current chromatogram

E 7. KLFHFE GC-MS B EFRaitE

SRR, 19 IR T A& RO I 5.

Table 5. Big-tip persimmon wine aroma components of GC-MS analysis results
F 5. KR FEESKIH GC-MS FiT4R

g REBE/mn 7R STE FAXTE (%) WEMBFR
1 3.092 C4HsO2 88 8.84+0.17 LT 21
2 3.992 C2HsO 46 52.4+1.78 T
3 7.783 C7H1402 130 0.72£1.29 YL ql
4 10.767 CsH120 88 12.3+1.79 i YT
5 12.742 C4Hg02 88 0.16 £ 0.14 332 I T
6 14.2 CsH1003 118 0.87 £ 0.36 FLIR 2.1
7 14.492 CeH140 102 0.06+2.21 IECUEE
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Eoudk, mkE %
8 15.2 CoH180 142 0.23+19 T
9 16.358 C10H2002 172 1.51 £ 0.56 ¥R M
10 16.942 C2H402 60 2.80+1.27 R
11 19.267 C4H1002 90 1.98 +0.52 (2R,3R)-(-)-2,3-T i
12 19.642 CsH180 130 6.85 + 0.06 EF
13 20.375 Ci3Hazs 184 0.03 + 1.09 5-TR S b
14 21.142 C12H2402 200 1.98 £ 0.87 LW LB
15 21.842 CgH1404 174 0.25+0.1 TRl
16 22.533 C4H100S 106 0.05 + 0.06 3- HI 2 I
17 22.783 CioHs 128 0.04£0.21 HEH
18 23.142 CsHoNO: 151 0.01+0.08 Sik=g S NiG
19 23.842 CoH100 134 0.04+0.2 2,4-— HAOR HEE
20 23.908 C10H1202 164 0.18 £0.01 LIRIR LB
21 24.242 C14H2s0; 228 0.39£0.17 HERR 2.1
22 25.158 CgH100 122 3.44 +0.04 O
23 26.642 C16H3202 256 0.23+0.04 + V4R 2.1
24 27.375 C17H3402 270 0.09 +0.07 +hR
25 27.45 CgH1602 144 0.71+0.04 FR
26 28 Ci6H340 242 0.06 +0.01 i Y 5.2
27 29.075 C18H3602 96 0.09 +0.03 RWALL YA
28 29.467 CigH402 282 0.24 £0.07 O-HINIRIRTRL LB
29 29.883 Cu4H220 206 0.01 +£0.02 2,4- T SR
30 7.625 C4sH100 74 0.35+0.04 AT B
31 10.95 CsH1602 144 0.15+0.14 IECER 4B
32 17.025 C2H/NO 77 0.34+0.13 TR
33 18.117 CioH200 156 0.10 £0.02 L
34 20.533 C12H240 184 0.03 +0.03 N5 7N Y
35 22.208 CaoHaz 282 0.04 £ 0.06 9-F BT he
36 24.275 C14H250> 228 0.19+0.17 TR LB
37 24.708 C16H3004 286 0.02 2,2,4-=HHE-3-52 S Y L LR e T BT
38 25.242 C14H280 212 0.01+0.04 N 5
39 25.5 Ci3H200 192 0.06 beta- 4% % i
40 30.833 C1sH200 216 0.01 alpha- 5 PO H: i
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En
=l
3
g
=
G
Bl

41 7.542 CsH12 72 2.00 £ 0.04 1Bk
42 18.05 CisHz2 212 0.05 +H kT
43 19.033 C11H2202 186 0.03 +0.51 TR 2B
44 22.192 CaoHao 268 0.04+0.01 ke
45 22.8 CioHs 128 0.01+0.06 %

46 27.992 C12H260 186 0.01+0.06 2- T e

gh A T NG 5 AR, RO TSR 46 R SRy, HAEESE 10 Fh(77.5%), FRE 2 #11(3.51%),
Fig2 16 Fh(15.78%), RS 2 #4(0.22%), M35 5 #1(0.39%), ik 6 F1(2.19%), HAhZE 5 Fh(0.41%).

TR B A AT I E A USRS GC-MS B i i ¥ an ] 8 i

L4 %10, 000, 000)
13 3
1.2
1.1 —i
1.0 —i
0.9 —i
" 0.8 —i
# 01
0.6 —i
0.5 4
0.4 5
0.3 3
02
0.1 3 L/L h
] T '/IJ\:\"I\"V""IIL"'A'IA"\"'I"" L L S L SR
2 I5 5‘IO 7.5 10.0 12.5 15.0 17.5 25.0 27.5 30.0
t/min
Figure 8. Bead-honey persimmon wine GC-MS total ion current chromatogram
[ 8. BHREMIHTIE GC-MS RBETREILE
RIS, A5 BRI S A R WA 6.
Table 6. Bead-honey persimmon wine aroma components of GC-MS analysis results
2 6. BREMMFEESKIH GC-MS FHiLER
5 REEE/min - 4FR NTE FER & B (%) HEWEFR
1 3.083 C4HgO2 88 9.65+0.11 LR T
2 3.908 C2HeO 46 50.41 + 0.86 LB
3 10.583 CsH120 88 12.92 +0.23 I
4 10.892 CsH1602 144 1.04 £0.01 1ECfR 2.1
5 12.483 CoHsO: 148 0.41+0.04 1-2R3%-1,2- 7 — il
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Eoudk, mkE %

6 14.45 CesH10 102 0.22 £0.40 FCURE

7 16.458 C10H2002 172 5.36 + 0.56 ¥R B8

8 16.992 C2H7/NO2 77 0.35£1.22 e W

9 18.075 CisHas 226 0.09 +0.11 RWAY

10 19.05 C11H2202 186 0.03 £ 0.63 T 1

11 19.242 C4H1002 90 2.21+0.44 (2R,3R)-(-)-2,3- T —fix

12 19.658 CgH180 130 2.07 £0.07 1E ¥

13 20.417 Ci7Hss 240 0.05 + 0.05 +-Lke

14 20.525 C10H150 154 0.07 A-TE 5

15 21.183 C12H2402 200 1.15+0.04 4R L1

16 21.85 CgH1404 174 0.36 +£0.13 TR

17 22.533 C4H100S 106 0.13 £0.03 3- B S PR

18 23.142 CsHaNO: 151 0.01 £0.04 G0 N

19 23.925 C10H1202 164 0.25 +0.09 LIRIR LR

20 24.275 C14H2802 228 0.28 +0.19 T 5RO

21 24.708 C16H3004 286 0.03 2,2,4- = WIHE-3- R 5 P R LR 7 1 A=

22 25.158 CsH100 122 4,07 £2.05 KW

23 25.5 Ci3H200 192 0.08 +0.05 beta- 4% ' i

24 26.65 Ci6H3202 256 0.21+0.17 T PUBR £

25 26.825 C20H3502 310 0.61+0.17 2-[(92,122)-9,12-+ )\ Bt —Js-1-FL5H L) 2.1

26 28 C1sHz40 242 0.06 + 0.02 i Ay I3

27 29.067 C1gH3602 284 0.04 +0.04 TSR L1

28 29.883 C1H20 206 0.01 2,4-ZRUT HR

29 7.567 CsH1z 72 2.10 £ 0.04 ke

30 7.783 C7H1402 130 0.35+0.01 LR 5 IR

31 10.7 CsH120 88 0.18+0.23 Jr

32 12.65 CaHgO2 88 0.08 +£0.01 3-F T

33 15.233 CoH180 142 0.27 £0.16 TR

34 18.008 CaoHs7F30; 506 0.06 £ 0.02 AN Wi

35 22.183 CioHa0 268 0.05 RWIRS

36 22.792 CioHs 128 0.01 HE

37 24.783 C14H2s02 228 0.02 +0.04 P\ o i B

38 25.758 Ci2H260 186 0.02 +—m

39 26.642 C16H3202 256 0.22+£0.17 W 5ERR LT
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40 27.758 C17H3402 270 0.01+0.1 +hR M

41 28.958 C14H3002 230 0.01 £ 0.04 2-(+ k) 2B
42 29.467 CisH3402 282 0.12 +0.09 - /NI R LT
43 30.175 CisH260 258 0.01 2-R-4- F S Lk e
44 30.833 CisH200 216 0.01 alpha- O\ ik PR A
45 12.292 CsH160 128 0.67 +0.04 1E ¥

46 14.192 CsH1003 118 0.92 +£0.51 LR Z I8

47 16.942 C2H402 60 2.38+0.72 [

48 20.783 C1H200: 184 0.03+0.22 2-FF CL3E-4,5- — FE-1,3- ok
59 22.333 C12H240 184 0.04 +0.06 JEREH

50 22.825 C13H2602 214 0.22 £0.02 TR OB

51 26.217 CisH3002 242 0.03 A S5 R P
52 26.508 C17H3402 270 0.01+0.17 +PUER 5 A P
53 28.558 C17H3402 270 0.01+0.04 RWAYFBHLE

gh4 1 8 AN 6 n AN, BREE RTINS 53 Rl Uy, Fr R 13 FH(72.98%), BRZE 1 F41(2.38%),
B2 22 F1(20.37%), M 2 F1(0.16%), S 4 F1(0.99%), HifEk 5 Fi(2.32%), HAhJ 6 #1(0.8%).

gi b, FE= MR PRI 75 MEAS R, H 26 MALEYI, IR 28 Fh, EERYIR 15
Bl EEFERZEYIDT 8 Bh, KRl ZBWIm 9 M. b, ERERRFIN S &SRS PR R E, H 53 Fh KR
Wil I A SR P 46 P BRI TN &SR M ED, I0H 42 Fhe =il IS &
S FERR AR R Z, il 17 PR, 29.44%). 16 Fl(KIA, 15.78%)F1 22 i (Bk %
Fii, 20.37%), IRk T AT 10 5 B A 2 [20]-[22], Hon) DU T S8 5 2 E A XRS5 1/ [23]-[25]. A
TRIE BT I =R, 200 (R P I R T IR i A SR A S AN AR, ARILE A R R B VPN S
BB b IR R IEFTIE F BIRT RN SR, RO d R BT 2 VS TR AP 2 e, 3
T 5 507 Fof BT AR A I A [ 1 o T EEL AV - 4Dt o 2 IR A7 FE 22 57

4, g5ig

WA KRR, BREMN R E I MER S, A 85 7, XM THSAENEIRSMERE,
HA 53 Fhplsy, Horb, BERYIRE M S BN 72.98%, BRI 2.38%, [E3S 20.37%, MidJ5 0.16%, MK
0.99%, Kikek 2.32%, HAth2k 0.8%; HERRYIF BRIy 22 M, 1 RKT KA 115 (16 Fi) 5 B At Al
i F0 (17 ), (HIFEBRE & BEAE DGR R, 7708 10.5%. 70.8%; KIAifli T VEN 7l &S
BT, B VPN B 82.6 4, BSSIFIIS 46 Fh, WG SR 11%, BEGEN 83.1%; B
iR E PPN B 80 4, HEHAMEMASFRELD, F 42 F, WS EN 12.4%, E%EH
98.6%. [FILk, T B A Ay R I Al -V P i B

E&WmE

Jb 5T A W HR Y 2 B 1 % 5 5K BB I H (XYTD-22-04); b i i B & & R &R it 8 — % wi B
(KM202412448002); 4= [E% THOVHE 20748 328 i 2 R0 H (QGJY2024014); b & mE = 5t
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