5 45 % 4 24 ) i Tl B Vol. 45 No. 24
2024 4F 12 H Science and Technology of Food Industry Dec. 2024

/NG, BRGNS, AR, S5 /N A2 i b R v A DR ot 2 R RO 5 A P U S SR D). B A Tl BHE, 2024, 45(24):
133—146. doi: 10.13386/j.issn11002-0306.2024010075

HOU Xiaoge, FAN Junpeng, GUO Fuli, et al. Effects of Wheat Varieties on Bacterial Community and Volatile Flavor Compounds in
Nongxiangxing Daqu[J]. Science and Technology of Food Industry, 2024, 45(24): 133—146. (in Chinese with English abstract). doi:
10.13386/j.issn11002-0306.2024010075

CEYTER -

/IR LTI K U AR S5 4 R PR XUBR
S BRI e

fRANER' 2D, BB HE' 2, SRR A, 2= B8 R, B R, RS, AEE, EEEY
(1. THELZFFRERES AN TSR (BLFER) , FTaF N 450046;
2.7 A e 2 S I R BRIE B AR RS R TARRF R P, F A FR M 4500465
3MEH I KR F AN IR, THFN 450001;
4.7 &3k 3 IR IE LA PR E], T E T K 476700;
5.7 dy A R AMAFF RN Z AT, 7T d R A 476000)

I'

B EDAERAGASEERM, HoMRFRTR—. AFK DA RE K i o8 275 B KRk 4 69 %5
oy, FIREARENE DN EEEREERSY, KRAMAESD TR LIRS ZBEN A AR FT0 2 E 485 3R AR A
# AR (HS-SPME-GC/MS) 4 A4 AR At AR EF B RGO mA BB LN ERLERN RS, AT
Spearman #A X Z 4, ML TN D Lo RIGIRE T EMB AN MXE, RIEAZTOLSE, SHIESARBG. F
B, PR ARE AW A, AR KRG P EAND 83 AEL Y, KL P43 ARl sdy, TE, 2-F
ATRRCE., FRBRCHEFE P A k23R40 0% KRG ORIERES, THERTH D ERGORER%H, F
AR ERBSHNARGAZLERITAMBTREA . LTSN E. RRXEAE. AR E. 4
HRABFRAARERALIEZRYAE, PRHFATHIERGTEAAN FERZOAN KA LS RREE
B, mEm A ERBU AR, BAT 4N mA G SFEEL RS I F X, LI EEEE (ERH) A
TR REN Y. BHRERAREQBEN G N ELHOEFT AL ARG AE PSS EZAE ARETTEY

ISR,
KR E Ay, A KW, M S AR, 3R KRR A, A8 A AT
HE 45 2EKS:TS262.3 XERFRIRAD: A NXEHS:1002-0306(2024)24-0133-14

DOI: 10.13386/].issn1002-0306.2024010075

Effects of Wheat Varieties on Bacterial Community and Volatile
Flavor Compounds in Nongxiangxing Daqu

HOU Xiaoge"**, FAN Junpeng?, GUO Fuli’, LI Zheng"?, HU Xin*, HUI Ming’, LI Ruifang’,
SUN Xiyu"**, PAN Chunmei'>"

(1.College of Food and Biological Engineering (Liquor College), Henan University of Animal Husbandry and Economy,
Zhengzhou 450046, China;
2.Engineering Research Center of Henan Liquor Brewing Special Grains Development and Application, Henan University
of Animal Husbandry and Economy, Zhengzhou 450046, China;
3.School of Biological Engineering, Henan University of Technology, Zhengzhou 450001, China;
4.Henan Zhanggong Laojiu Liquor Co., Ltd., Shangqiu 476700, China;
5.Wheat Research Laboratory, Shanqiu Academy of Agriculture and Forestry Science, Shangqiu 476000, China)

A EEE: 2024-01-08

HEWB: ThHEEFLERRA (231111112000 ) ;7T &4 ERERFRA (81100211400-8-4) ;7 AAH AR A (222102110242)
{EERIAT: 743k (1977-) , 4, M4, 813a%, BHR 7 . BB R 5 BB #% 4 4, E-mail: xiaogeh@126.com.,

*BIEVEE: A (1976-) %, ¥, 3%, AF 5 @ BB A 4 5 & 5% T42, E-mail: 80525@hnuahe.edu.cn.


https://doi.org/10.13386/j.issn1002-0306.2024010075
https://doi.org/10.13386/j.issn1002-0306.2024010075
https://doi.org/10.13386/j.issn1002-0306.2024010075
mailto:xiaogeh@126.com
mailto:80525@hnuahe.edu.cn

- 134 -

B Tl B

Abstract: Wheat was the main raw material for producing daqu, but the diversity in the characteristics of wheat varieties
influenced daqu production. To investigate the effects of wheat varieties on the bacterial community and the flavor-related
metabolites in Nongxiangxing daqu, the main properties and components of wheat were determined by national standard
methods, 16S rDNA amplicon high-throughput sequencing technology and headspace solid-phase microextraction gas
chromatography/mass spectrometry (HS-SPME-GC/MS) technology were applied to analyze the bacterial community and
volatile compounds in Nongxiangxing daqu derived from different wheat varieties, respectively. The correlation between
wheat quality indices and the dominant bacterial genera was visualized by constructing a Spearman rank correlation-based
network diagram. According to the crude protein content, five wheat varieties were classified into the following four
categories: high-gluten, medium-high-gluten, medium-gluten, and low-gluten wheat. A total of 83 volatile compounds were
detected in Nongxiangxing daqu, of which 43 were differentially abundant compounds. Additionally, hexanol, ethyl 2-
methylbutyrate, ethyl isovalerate, and tetramethylpyrazine were identified as potentially useful volatile compound markers
of Nongxiangxing daqu produced from high-gluten wheat, whereas butenal might be used as a marker of Nongxiangxing
daqu derived from medium-gluten wheat. The medium-gluten and low-gluten wheat varieties produced the Nongxiangxing
daqu with the highest total aerobic bacteria and acid-producing bacteria contents, respectively, with Kroppenstedtia,
Thermoactinomyces, Leucobacter, Weissella, and Bacillus identified as the predominant bacterial genera. Weissella and
Thermoactinomyces bacterial species were relatively abundant in the Nongxiangxing daqu produced from medium-gluten
and medium-high-gluten wheat varieties, but not in the Nongxiangxing daqu derived from the high-gluten wheat.
Furthermore, the four most abundant bacterial genera were significantly related to the differentially abundant volatile
compounds. Moreover, they were affected by the crude protein or wet gluten contents, the crude starch content, and the
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powder rate of wheat grains. The study results provide a theoretical basis for breeding ideal wheat varieties for the

production of daqu, including Nongxiangxing daqu.

Key words: wheat varieties; Nongxiangxing daqu; bacterial diversity; volatile flavor compounds; correlation analysis
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Table 1 Indexes of the properties and components of different wheat for daqu making
N RS bR IR
AR (%) i (g/L) BB (%) K53 (%) HYER (%) HEN(%) R (%) W53 (%) 517 (%)
WA 62.44+0.24°  785.27+14.62°  60.00+2.00° 12.38+0.06° 69+0.12" 13.69+0.17° 28.63+0.19° 1.77+0.06" 2.67+0.01°
WB 55.934+0.2° 800.43+2.07"  11.00+2.00° 11.78+0.01°  69.63+1.03®  12.92+0.33° 27.17+0.12° 1.72+0.04®  2.15+0.05°
wC 67.95+0.79* 807.7+18.38" 95.00+5.00* 11.12£0.05¢  68.07+0.07° 14.24+0.29° 29.07+0.08* 1.73+0.03* 1.65+0.08¢
WD 54.02+1.24 814.97+4.97*  28.00+1.00° 11.11£0.03*  68.83+0.17  14.07+0.05  29.03+0.019" 1.62+0.02° 2.18+0.11°
WE 64.14+0.68° 764.67+5.66° 43.00+3.00° 12.51+0.06* 70.1+£0.9° 12.31£0.05¢ 25.4+0.28¢ 1.67+0.059™  2.36+0.01°

HE: BUE A RRIE2E (SD), [FIFR R F R 2 0 35 25 57 (P<0.05) .
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SRR PR, NEE AR ER TR O R R
ZEAAT PR & A M A R AR — TR R

23 SEENFNAREEEZHM

2.3.1 Alpha Z£EPERN g Z2HEVE 5 Fh/NE Kl 3%
15 DEEAS AN B A ZUTINECH 54296, OTU BB
174~1240 2 [a] . =% FH Sobs. Chaol. Shannon #5 %X
P I Bl AE S 41 PR HFE %% 19 Alpha ZAE M . Sobs.
Chaol F855053 5 Sz WRIC T AEAS n] UL 2 p&1 ) e i ==
RS R 5 B, Shannon FEH0U s LA

R2 AHIFRANEFNE Y BLAST XS S8 MAEA R A i 43 A
Table 2 Identification of the culture-dependent bacterial species by BLAST and its distribution in different daqu
TR [ (%) GenBank/¥31]%5 AMD BMD CMD DMD EMD
Cronobacter turicensis 98 NR _044061.1 1
Enterobacter cloacae 99 NR_117679.1 2 3 2
Enterobacter hormaechei 97 NR 042154.1
Enterococcus faecalis 99 NR114782.1 1 1 1 1
Enterococcus durans 100 NR117562.1 1
Lactobacillus plantarum 100 NR117813.1 1 1 1 1
Bacillus xiamenensis 100 MT133332.1 1
Bacillus velezensis 100 KT583454.1 2 2 2
Bacillus sp. 97 MN826447.1 1 1 1 1
Bacillus subtilis 99 NR_112116.2 3 3 1 1 1
Bacillus cereus 98 OM900179.1 2 1 1
Bacillus licheniformis 97 MH000674.1 6 3 5 5 5
Bacillus amyloliquefaciens 98 0Q701391.1 1 1 1
Bacillus tequilensis 97 0Q405609.1 1
Priestia aryabhattai 97 OM188392.1 1 1
Priestia megaterium 97 MH261115.1 2 1 1 1

T R HREAR K R R S I R AR
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3 OKHAAREA AT Alpha ZREEREEL

Table 3  Alpha diversity index of fungal communities in daqu

FEA OTUs Sobs Shannon Chaol Coverage
AMD 295 295.00+63.51 3.98+1.05 342.70+66.80 99.94%
BMD 174 173.70£22.30 3.05+0.97 211.20+£33.52 99.95%
CMD 1240 1240.00£896.70 5.04+1.63 1344.00+973.40 99.80%
DMD 1213 1213.00+866.80 491+£1.75 1300.00+873.20 99.82%
EMD 202 201.70+26.73 4.12+0.68 245.70+£25.77 99.96%

AR A2 REE . 26 3 AT, BRAS YN BRI 7 75 55
BERT 99%, Ui BH I T 7 4 fe7E 75 K F - EEH 41 )7
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il CMD #1 DMD ) OTU %4, Sobs. Chaol #i Shan-
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Yy A wE BE R I 2 AR PR R T A 3 R O AE AR
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Fig.2 Venn diagram (A) and NMDS diagram (B) of bacterial
communities in daqu at OTU level
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HH AL 2 B R 7 2H A, AN [R] R R Y s 22 O )
FH AN [5] 4 49 B AR 9 2B, 1T 22 0 S AR A /N2
AMD K 41 B B 7% 55 LAl 4 Fh Rt i 4 BRI R Vs 0
YIFEZE,
2.3.2 HHEEREIEH AT 5 RN R il R 2
HE L N CE AT =E #>1.00%) 4n1El 3 fis. il
FEASAH TR ZH ISP YA 14 AT ], S SARXT F 5
PLTERT 509 FZEH R T IR R A JEEE T ] (Firmi-
cutes) . ZEJE BT ] (Proteobacteria) . JilZL ] (Actino-
bacteriota) . 4§ %5 I ] ( Chloroflexi) # lig #1 B ]
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T A AE DL 1], X 5 LLRT R 9E 45 SR A0 —
M, /TS AN T ST 3 B T R AEAR
YT 82.00%, {HAE BMD K ith A (G5 93.94%)
JEREDR 1 A X ORI TR T, HABXT =F BT 25.0%
PAE, JUHAE BMD K REA o L e (RS 2 4
N 66.79%) o LR, LT T/E BMD KHHAEA H Y
FEXT T BEFAR(1.74% ), TiAEFA 4 Fp ot o A XS
R IG5 (6.24%~9.25%) (K] 3A) .

TEJB 7K, 5 B AEAS LA I HY 36 DA 4l
B JE CEIAEXT 2 >1.00%) . S5 HA 4 Fhz2 Kl
FH E, BMD R Bl AL 340 B T AR 32 B2 o b e (24
80.00%), 1Ml CMD K AT B A LS4 TR R S AE X
FBECNTF 60.00%) ., BMD K iiEEA< A9 Alpha Z4F
PR B AR CMD R AEAS iy e s, X 151 1 B
BMD KAz & be s i CMD R e 3Aan
WANE N 3w . IrE A, e XA B
J& N ve B 8 (Kroppenstedtia ) FliE IR ZR B
J&(Thermoactinomyces) (P& BARXTEFELE 16.40%~
39.53% =z [a]), B R 2EFTF R (Bacillus ) 55k
J& (Leucobacter) FERIT [ & ( Weissella) (E] 3B) .
Horpr, LA ZFEAIAT B R S AS I D AT BSR4 R R )
ELERA—2, BMD KRIIFEA P S0 s R
v B TR B R (25.30%) AT EC B S (8.07%) ,
H A& A B S AHR T2 B i S iR i R 3 e (17.50%) o
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Fig.3 Composition of the bacterial communities at the phylum (A) and genus (B) level in daqu samples from different wheat
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Table 4 Volatile compounds in different daqu samples from different wheat varieties (ug/g)

75 PRE A (min) CAS% PER ALY AMD BMD CMD DMD EMD
Vi1 5.41 71-36-3 TR 0.92+0.16° 0.99+0.11° 0.59+0.84° 2.57+0.80" 2.55+1.96°
V2 7.97 123-51-3 3-HFE-1-THE 4.85+0.22° 4.56+1.07° 4.78+0.60° 8.56+2.37" 10.63+7.32°
V3 8.44 504-61-0 2-Ths ND ND ND 0.8140.20° 0.41+0.58"
\Z! 13.37 111-27-3 - 10.94+0.78° 7.83+2.54¢ 22.06+0.33° 15.45+2.59° 15.57+2.95°
V5 16.58 22104-80-9 2-%475-1-1% ND 0.23+0.08 ND ND ND
\ 16.69 3391-86-4 B 7.70£1.13° 2.52+1.07° 4.06+0.11° 7.03+1.58" 8.22+0.22°
V7 16.79 111-70-6 PR 0.96+0.17* 0.40+0.57° 1.30£0.16" 0.52+0.74° 0.9440.12%
V8 17.92 104-76-7 ZHO 3.39+0.78" 3.11£1.16* 4.12+0.39° 4.11+0.45 3.77+0.59°
V9 18.55 33467-76-4 R ND ND 0.28+0.01° 0.2740.01° ND
V10 19.75 78-70-6 JF R 0.25+0.05% 0.19+0.12° ND 0.28+0.05% 0.32+0.13°
Vil 20.6 19132-06-0 (S,8)-2,3-T & ND 0.11£0.06 ND ND ND
vi2 21.64 22104-78-5 2- IR 0.3+0.04° ND 0.21+0.01° 0.26+0.03" 0.36+0.01°
Vi3 2232 21129-27-1 Dihydroterpineol 2.11%0.50° 2.17+1.14° ND 2.54+0.59° 2.45+0.37°
Vi4 23.04 143-08-8 1-T- 0.42+0.04° 0.38+0.19" 0.57+0.01° 0.49+0.11% 0.43+0.00°
V15 24.89 22104-79-6 2- Tl ND 0.120.06" ND 0.20+0.04° 0.20+0.01°
V16 32.61 21592-95-0 4,4,6-=H B OB ND ND 0.34+0.02° 0.160.05" ND
V17 0.96 15798-64-8 2- T Il 31.14+229°  53.1240.28°  26.35£6.68™  20.61+6.89°  27.04+£10.02
VI8 2.67 66-25-1 AL 24.6+2.36%  28.85+5.12%  94.33+9.31°  35.01+£10.94°  18.47+4.26°
V19 6.95 111-71-7 E B 0.58+0.13° 0.78+0.24° 1.32+0.10° 0.50+£0.14° 0.39+0.55"
V20 10.97 124-13-0 R 0.69+0.13° 1.05+0.31% 1.24+0.13° 0.80+0.28° 0.68+0.39"
V21 14.67 124-19-6 TR 1.99+0.29° 3.04+1.37% 3.92+0.21° 2.86+1.40™ 2.53+0.75"
V22 17.8 51534-36-2 2- LMk DU ND ND ND ND 0.27+0.07
V23 18.09 112-31-2 Ak 0.79+0.11° 1.10+0.41% 1.16+0.41% 1.340.37% 1.61+0.88"
V24 19.18 18829-56-6 2-TIfiE 0.52+0.01% 0.94+0.49" 1.25£0.26° 0.7+0.10% 0.33+0.05¢
V25 24.29 6750--03-4 R-2,4-F Il ND 0.05+0.00° 0.23+0.11° ND ND
V26 28.41 18362-36-2 6- M1 k-2 SR TR ND ND ND 0.54+0.16 ND
V27 30.08 51932-70-8  23-FE-1%-EiMLEHEE  0.64+0.03 ND ND ND ND

[iEES
V28 6.8 110-43-0 2- 1.73+0.33° 1.89+0.64" 3.45+0.07° 2.8440.52° 2.1040.26°
V29 10.8 111-13-7 2-3¢T 5.38+2.23" 3.18+1.93° 5.0242.73° 4.00+2.3° 5.1243.25°
V30 12.74 110-93-0 6-FF 35— P -2- 1.32+0.22° 2.06+1.08* 1.73£0.29% 2.42+0.95° 2.48+0.41°
V31 15.07 1669-44-9 3-3F 4T 0.47+0.07" 0.29+0.41% 1.65+0.11° 0.54+0.12° 0.174+0.23¢
V32 20.23 30086-02-3 3,5 Hifil ND ND 0.66+0.25 ND ND
V33 20.37 6137-26-4 4-+ ND ND ND 0.28+0.08 ND
V34 21.13 112-12-9 2-+— 0.51+0.08 0.37+0.21° 0.47+0.30% 0.75+0.43" 0.25+0.05"
V35 22.56 98-86-2 A 0.33+0.05" 0.29+0.21° 0.19+0.27° 0.32+0.02° 0.26+0.36°
V36 17 64-19-7 2 0.83+0.21% 0.27+0.38° 0.55+0.77% 0.89+1.26" 2.20+2.38°
V37 23.55 503-74-2 SR 0.91+0.03" 0.70+0.36 0.49+0.69® ND 0.76+0.43"
V38 23.55 105-43-1 3-F AR ND ND 0.59+0.84° 1.16£0.48" ND
V39 28.5 142-62-1 A7 1.67+0.34%  1.53+1.22% 2.40+0.08% 0.66+0.93¢ 3.02+1.10°
V40 30.63 701-97-3 3-CHERNR ND 0.060.04 ND ND ND
V41 34.07 2091-29-4 AR ND ND ND ND 0.15+0.05

[iES
V42 0.87 105-54-4 TR 24.8242.60°  38.76+2.00"  59.46+11.53"  65.02+41.04°  43.43+4.17%
V43 1.48 7452-79-1 2-HETRR M 4.47£0.26° 7.04+1.22° 9.34+0.09° 13.02+2.58° 7.21£2.75°
V44 2.17 108-64-5 IR 2T 5.49+0.30° 8.33+2.82° 8.15+0.81° 17.64+6.87 8.46+2.91°
V45 4.98 539-82-2 IR Z Tk 2.27+0.46° 1.46+2.06° 1.67£0.50° 1.19+1.69° 2.81+1.19°
V46 8.97 123-66-0 CR T 32.749.73°  12.64+13.81°  18.88+9.02°  16.33£8.82°  24.12+3.28%
V47 18.56 47557-83-5 M IHAR A R 0.23+0.03 ND ND ND ND
V48 28.83 74367-31-0 S T ER2-ZHE-3-FR L CUR ND 0.10+0.04 ND ND ND
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V49 35.21 628-97-7 Fr AR < ik 0.52+0.06°  0.45+0.52°  0.39+0.03°  0.32+0.20°  0.96+0.44°
V50 38.17 6114-18-7 J-THR TR 0.25+0.02° 0.34+£0.37*  0.27+£0.01°  0.25+0.13" 0.43+0.10°
V51 38.89 544-35-4 IR TR 0.5+0.04° 0.58+0.61°  0.43£0.02°  0.45+0.23°  0.72+0.33°
(s
V52 29.8 128-37-0  2,6- 1 Fk-4-F HEHE M ND ND ND 8.60+7.67°  14.06+0.48"°
V53 34.48 7786-61-0 TSR 0.09+0.07°  0.09+0.06°  0.13£0.01®  0.15+0.03®  0.20+0.06"
UREES
V54 8.84 3777-69-3 PeSEnk 0.92£0.21%  0.92+0.45%  2.77+1.89°  2.17£1.39®  0.54%0.11°
V55 23.16 98-00-0 e ND ND 0.61£0.19°  0.54+0.77° ND
V56 23.17 4412-91-3 -1 g P e 0.37£0.03°  0.30+0.10° ND ND 0.75+0.59*
HFENEY
V57 4.04 100-41-4 CHI 2.2+0.69° 2.69+£1.08®  2.38+0.16®  3.60+1.12° 2.27+0.19°
V58 4.92 106-42-3 X ND ND ND ND 1.58+0.25
V59 9.55 100-42-5 KN 0.64£0.02°  3.88+1.59® 3.96+5.6% 6.7+0.00° 4.15+1.29%®
V60 18.77 100-52-7 R HIEE 4.54£0.52°  377+2.26™  5.02+0.13° 3.07+0.70° 2.93+0.37°
V6l 22.41 122-78-1 AL 0.86£0.11°  0.84+0.38"  1.17+0.07"  0.35+0.50°  0.78+0.18"
V62 25.31 91-16-7 AR — ik 0.73+0.06° 0.36+0.19° 0.98+0.02° 1.36£0.42° 0.87+0.13°
V63 25.58 150-78-7 Ko 2R Y ik 0.23£0.02*®  0.16£0.09° 0.31£0.01° 0.30+0.07° 0.27+0.05"
V64 26.91 101-97-3 KR T 0.32+0.04° 0.27+0.17° 0.33+0.06° 0.57+0.23*  0.41+0.06™
V65 27.63 89-95-2 AR R 0.20£0.02*  0.15+0.08" 0.1+0.15®  0.09+0.13* ND
V66 29.04 100-51-6 N 1.36+£0.06™  0.94+0.72°  1.53+0.14®  0.88+0.27° 1.8240.64°
V67 29.72 60-12--8 AL 12.1740.72°  10.73£5.70°  16.15£0.68"  14.06+5.37*  13.13+4.68"
V68 32.02 6380-23-0 34-"HERIE IR 0.43+0.04*  0.32+0.20°  0.51£0.07"  0.56£0.21°  0.52+0.26"
SHEE
V69 9.94 109-08-0 2-FSLnip ND 0.40+0.15®  0.51+0.03*  0.49+0.70°  0.73+0.19°
V70 11.96 123-32-0 2,5- LR 1.49+0.04° 0.87+0.30° 1.61£0.01°  2.52+0.74°  1.34+0.34
V7l 12.19 108-50-9 2,6- LR 2.40+0.06®  2.18+0.81°  2.75+0.61®  2.93+0.50°  2.29+0.28®
V72 12.82 5910-89-4 2,3- LR 0.39+0.03% ND 0.85+0.22°  0.84+£0.40°  0.43+0.61®
V73 14.2 13360-64-0 2-2,3-5-HI SNk 0.28+0.20° 0.63+0.30° ND ND ND
V74 14.38 13925-03-6 22, 5k-6- 1 Nk 0.38+0.07° 0.63£0.30°  0.57+0.04®  0.60+0.17" ND
V75 14.8 14667-55-1 = IR 2.20+0.20° 1.97£0.61°  4.0240.30°  4.15+1.28" 1.83+0.04°
V76 17.11 1124-11-4 DY FH kg 1.01£0.01° 0.76+0.34°  4.55+0.39°  4.06+1.81° 1.240.50°
V77 17.69 13925-09-2  2-Fi3L-6-2 )Ntk 0.86+0.05° 0.96+0.60° 1.4240.06°  1.02+0.41®  0.76+0.10°
V78 23.35 95-21-6 pREIE-S il ND 0.10£0.04*  0.16+0.02° ND ND
V79 30.88 1072-82-8 3-Z P FEnE ND 0.27+0.15° ND ND 0.07+0.10°
FRAEY
V80 13.83 3658-80-8 = ND ND 0.28+0.01 ND ND
Hethaw
V81 20.72 13877-93-5 T A1 0.42+0.04 ND ND ND ND
V82 31.82 104-61-0 [ ER S 0.3240.03° 0.32+0.16°  0.67+0.00° 0.39+0.12°  0.37+0.12°
V383 35.05 134-20-3 AR R R 0.16£0.01°  0.13£0.07° ND 0.18£0.07°  0.17+0.07°

e BUE N T (bR e 22 (SD) s ANRIFEHRHREE & 22 57 (P<0.05); “ND” MR .

W B HAA A b B B AR B i, XS &9
S A Th R R AP A 2 A — 20220, $947
TET A RIiREA b, B 2-2400 . 2K 2 mEsbh, HAbik
G AR S RAE S RN RN T AR A B 2R
H CMD K 8RR AL G P AR & 2 e 3
FHA/INZZE K (P<0.05), anc e, Ui JIER |
PU R EnkE | PN NS, 10 EMD JC il A AR X A
ERERICER. 2,6- T FE-4-FZEM; . AMD Kl
FEXT B i AR T R ZUBR, H O R £ I AR X 2 i
e, PIRPIRZSE Hofth 4 FPORBHAEAR OB 25 5%

(P>0.05). CERLBRMNHRE AN EAFTSY, 5T
12 2 TR [R] A B I &S 3 B 22 0, X
ETE AMD b iy & E 22 5, ATRBIH i/
T DA S AL = TR B 4 pA PR, FLIZERE e ek O R
BRE AP T, DU R SEnk g, ELA MRS A 0 XU, 2
e R AT R R R 1 R /S, HOE S
ZERUFT R CI = 4R 353 T AN s ta 4 >,
FAJLNEIZEYE CMD Sl Al DMD SRl A AR5
2R, Yk, HAh=Fh/ N Rk =z, X5 5 F
7N B G- SR 2R L AT BT PR 7 R 280 G v 3 e O AT B
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