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Abstract: In order to explore the basic nutrients in commercially available blueberry wine, polysaccharide components from 10
commercially available blueberry wines were isolated and extracted, their content and monosaccharide composition were determined, at the
same time, the organic acids and vitamins contents were analyzed by high performance liquid chromatography. The contents of nutrients such as
total phenols, total flavonoids, and total anthocyanins were determined by chemical methods. It was shown that the polysaccharides in most
commercially available blueberry wines had multiple components, with mannose, arabinose, and galactose being the main monosaccharides,
similar to the composition of blueberry polysaccharides. High levels of organic acids, such as quinic acid (271.73~10 693.36 pg/mL), lactate
citric acid (67.65~1 766.40 pg/mL), and malic acid 151.53~6 006.40 pg/mL), were found in the 10 commercial blueberry wines. The contents of
vitamin By, vitamin B,, and vitamin Be in the blueberry wines ranged from 0.08~2.89 mg/100 mL, 0~4.35 mg/100 mL, and 0~4.95 mg/100 mL,
respectively. Additionally, the contents of total phenols, total flavonoids, and total anthocyanins in the 10 blueberry wines ranged from
0.18~1.65 mg/mL, 0.29~3.48 mg/mL, and 3.47~117.27 mg/L, respectively. By comparing various ingredients and their contents, it was found
that No.4 blueberry wine contained more types and better content of vitamins and had a significantly higher content of phenolic substances than
the other blueberry wines, indicating the best quality. Overall, the nutritional composition of blueberry wine was preliminarily revealed, laying
the foundation for further investigation of its biological activity.
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132 BEIEF 3R EALE
1.3.2.1 ZHERIFEEL

SR NS Z SRR, K IRRE DTSR RCE R P 2 HE . B SR 400 mL BEAEW, 45 CF
W # R A 50 mL fety, fHAEIMERZE 100mL, 153 4 fKR45ERAN . BEREIMA 4 AR GKOEE, 4 C
UKFEHHCE 12 he 4 800 r/min B0 10 min JE I H B3, U TEZHETS, M 80%LEFE Y, 4 800 r/min B0
Smin B B3, EE =K, BEEIKEE, I 14 4F Sevage il (=& H e 1E T HE=4:1), BHHFEL, W
WEEZH, BRIk, BRESHEPEOR, BEHIE RN Z AR 60 C ek 28 KR XMk
Sevage k7], SRJE%E N & 3 500 Da MIENTLS, ZEMAGENT 48 h, HELAKIENT 24 h J5, HEITRA VT,
RFENERE 2 HE.
1322 ZHERTENE

SRR A2 Ty Al SR B E 0 (HPGPC) WIE AR 244 & . PRI 1 mg & RN, 16
Fl 1 mL 7sIAH (0.1 mol/L NaNOs) ¥i#, BLHlp 1 mg/mL [FFESEL 1L 0.22 um [F7K RIER G _EAERRI

I 24104 Waters €2695 = 0RAH I, (A4 Ultrahydrogel™ Linear Column (7.8 mm>300 mm), Fll#%
NERAMY YRS (UV) BORZPTERINZS (RID), KRl £ 280 nm, JEFERA 20 uL, JEshAHN 0.1 mol/L
NaNOs, ii#A 0.6 mL/min, FANEE KR 8] 30 min, FE4 35 C. 275 180 u [H % /2 10 000,
40 000~ 70 000~ 500 000 u (18] S BEbRIHE S 22 AR HE RN 28 .
1.3.2.3  FEAE 2200 ) FRORE 2 R

A8 Y i R 9 B - A e B R 4 kv 2 B e D A 2 BB R R . S AP SIIR) ri,  fE RZER
B REWIFREL S mg 20, ZERE I 0.5 mL 12 mol/L HaSOs, i /334 30 min, BfJE I 2.5 mL #8417K, 105 C
WA, BEIPERE 3 h, 2K, SREAHNERE, €% SomL FEMTb, MEEAEMSE, o
0.22 pm 7K RIEM G AR
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HN 0.5 mL/min, HAME N SREEREIA 60 min, FEIEN 30 °C, #MZREE N 35 C, FRHE#EM (Fucose). R
Z=FE (Rhamnose) « FiTH7{FBE (Arabinose)- - 7L (Galactose )« & & B# (Glucose)« A¥E (Xylose) H #& 4 (Mannose )+
HopE (Fructose). F-FHMHEEMR (Galacturonic Acid) FIE & FEIEE (Glucuronic Acid) 1EAFRE M
1.3.3 W EIE T A MBS AT

{5 S RO (B3 (UHPLC) WIE AR R A LR . KR 12 000 r/min £5.0r 10 min, JFFREEAE
55, i 0.22 pm A HLRIERS ERERRI

il R4 Agilent 1290 UHPLC = RGRAH IS, (ils4: 9 Athena C18-WP (4.6 mmx250 mm, 5pum), i
MEARAM R TZE (UV), KA 210 nm, HEEEESA 20 L, JREIAHN 0.12% R 7K-2% FF EE
SEFEPE, RN 0.8 mL/min, FANEENSRAER A 20 min, FEIRA 35 C, KIMZHEE N 35 C. FRUEMIKRE
M FHARAERT 2B 005 1.

=1 BN

Table 1 Standard curve of organic acids

AR A% 58 B)/(mg/mL) AR 2R, R
g 0.009~0.09 y=25 452x-42.044 0.998 9
BB B 0.1~1 1=931.51x-3.957 2 1
BT 0.3~3 y=2113.9x+9.676 0.999 9
s 0.04~0.4 y=1813.2x-12.792 0.999 1
FRER 0.099~0.99 y=1130.9x-8.568 0.999 7
REBR 0.011~0.11 y=72 974x-39.623 0.999 7
FLER 0.065~0.65 y=1080.3x-4.917 2 0.999 8
KT 0.05~0.5 1=850.83x-3.999 7 0.999 8
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APARER 0.01~0.1 y=15028x-12.278 0.999 8
IEIHER 0.052~0.52 y=808.72x-3.512 8 0.999 7
134 HEBIBTEALAEHH
{5 FH B S 8GR (il (UHPLC) e WA 4R 25 IRl ES 05 (12 000 t/min, 10 min) i 0.22 pm
A NLRIENS ERERRI
il 2408 Agilent 1290 UHPLC =GR AH L4, a4 Titank Hilic (4.6 mmx150 mm, 3 pm), Foill#§
NEAM I ERNEE (UV), BN 254 nm, HEFEEA 2 L, WBIAHA A: 90%ZE7K-10 mmol/L HR-
HIRE: (pH3.6), B: 50%Z.MiE7K-10 mmol/L HE-HRE: (pH 3.6), FREEVEM WA 2, i 20 C. ARifEmbisk
o R FebriE i Ze sk 3.

R2 BEGIENEEE RS EBRRRE

Table 2 Elution gradients for the determination of vitamin content by liquid chromatography

A 18] /min AshAR FOA5/% JZ/(mL/min)
0 A 100 1
5 A 85 1
8 A 85 1
16 A 50 1
21 A 100 1
23.5 A 100 1

® 3 YL FArmAT L

Table 3 Vitamin standard curve

AR A7 58 B (ug/mL) AT 25, R
$eA % B 3~30 =5.815 1x+0.616 4 0.999 3
%A FE B 3~30 y=5.515 4x+3.385 4 0.998 3
%A F Bs 3~30 y=6.799 1x-1.294 8 0.999 7
%4 % Be 3~30 y=1.028 1x-0.369 3 0.999 2
Y4 % B 5~50 y=0.556 2x-+0.447 7 0.998 4

Pl 3~30 y=6.132 6x+1.344 7 0.998 7
$eAEC 3~30 y=1.3x-84.4 0.999 4
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{5 FHAR AR 200 W5 A T ey & o N 1 mL MR J5 (I ARF IS 2675 55 1 mL AR AR, TR )55 B S min,
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NaOH, #£%], M 15min. 7EE4MIEREETE 500 nm AT E YA .. LU T NbrdE i dlbrrEih 2k, 15400
TS DL T Y B R IR.
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SKI R =K, TS P EEARE )T 23808 . ] Origin 2022 Z2HIAHOG IR . ] SPSS 13.0 $h4T H:
RZRTTZHT, P<0.05 FonZRA G E L.

2 FER5L

21 EHEWF SN RS2

H 4 7150, 10 FEREE D RS EVEEN 7.92~172.31 mg/mL, iEJFEHESEIEHE N 2.82~140.36 mg/mL, %
FE (8] Z2 06 0] B8t TR R S T B AR 7= T2 . SRS TR S bE & B TR JEbE & i, Ul I A
HEH—ERNZE. TEERE R K2 A NRIPE YR W e, DA ORAE R B R R R B 2 08 TRk
KWEY), FEAETRS Ak, FIER 2T R WA TR, R T IR T 2R E R

A 1R, 10 KT EEEE 2R 9 T RIEHE N 3 860~3 465 100w, 3 SHEAHELHA —A4145, 4. 6. 7.
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FIr4RE 1 A P 22 WA AE DU AN 2H 2 (R 2 AR . ZE I IR 2 08, 7 TR/ o 5 £ 255y, 38 Chen
SEDSHRIE SR8 2 W o FREUD A R T I A, 0 TR ZFEEYE L, HE A
BT e B —E AEYEYE . B3R S ORI R AT LG, fErhvERE, WSR2 0 S B e R
Bhi e UM AT 2 RARERT LR, (CE A 2R R T A . RN SR H BRI A & S T
B, 8 SRS PR A H B, IR E TN 48.01%,  IX 32 BT 4- 0 SRORH X PR 4 0 e R i
CASEAN BT 305 0 M B SR MR AE 2 (0 H BB B (100, fERRMENE T, 4 55 5 SRR H LM, HAFENER
R T LRSS, Hoh 7 S IEE 2 MR R AR IR 2, BER B R 12.19%, (A 7 SR TS
PEBSTR, i W 1A AR50 22 B o AR MR 5 B P URE R IR o 54000 v 7 22 W ) BB L ALY, A SR T SIS A
WERSIR & B s 2 hE, B B Mpi i v, DL AR Il 2 B 0 A i i — S IR R

TANORESEDRESTERESE (mg/ml)

Table 4 Content of total sugar and reducing sugar in ten blueberry wines (mg/mL)

s BAEeg LRSS
1 26.94+0.61° 13.92+0.51°
2 55.74+4.24% 34.37+0.79°
3 172.31+16.71¢ 140.36+1.68"
4 7.92+2.47* 4.1740.10°
5 7.92+1.92* 2.82+0.12¢
6 118.66+19.58° 75.02+2.14¢
7 135.254+10.43¢ 80.13+2.69°
8 128.56+3.74° 86.36+1.39"
9 152.38+30.62%¢ 136.58+1.33"
10 152.94414.57% 106.58+2.67¢

i RARFEHRTFHEEALAREEER (P<0.05)
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Fig.1 Molecular weight distribution of polysaccharides in ten blueberry wines
R5 10 NEEBSRENEEMLUREE
Table S Types and contents of polysaccharide monosaccharides in ten blueberry wines(%)
5 wdktE AHE FaaafE F3UE REE AE IR IR AR
1 ND 13.45 33.14 19.68 9.41 ND 13.36 10.97 ND
2 0.91 26.04 9.45 12.02 12.12 ND 3743 2.02 ND
3 ND 7.49 13.17 16.04 16.25 ND 30.15 11.78 ND
4 ND 10.63 23.50 19.68 19.44 ND 26.74 ND ND
5 8.96 12.27 17.73 14.61 29.96 ND 16.46 ND ND
6 2.32 1.01 11.32 57.64 6.13 ND 19.63 1.96 ND
7 0.59 16.01 17.23 17.72 16.57 ND 18.42 12.19 1.28
8 ND 1.87 10.71 11.33 27.13 ND 48.01 0.96 ND
9 ND 19.03 22.56 18.70 12.94 ND 22.63 4.15 ND
10 ND 2.46 8.30 18.50 16.00 ND 52.48 2.27 ND

E: ND Akt

2.2

AERIGR —HEde P B EAEEANTE RE Sk,
EEEA BN E

AR AR B RN KR EE 2 —, WA A n iR
FRIEAZAE SRS, FELERF £l 0 SR AE RO BT TR E AR .
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B EILE 2, 10 3T R A B S BRI AR AN ZE TR SERIR . AR SATERR . 13 6 s,
Z PRI A AR 5y, BT RS ERTEREIN 271.73~10 693.36 ng/mL . 457 FR7E 5 AT B A KR A
BRI, R EAT R NEE RIS R NIRIARE T ). 1F Zhang PN FEH, ERTHNETRES
REFIG AW RS, PRI AR BRSSP € . SRR & B VG 151.53~6 006.40 pg/mL. SEIR
FRURTERRTR, Wy SRR, 2830 SRR A 9 N AR B J5 E N =R IRIEH, thrT AT S IR AL RS2 A
FLERRY, FLERII & ETE 67.65~1 766.40 ng/mL JE[H N . FLERERUAECD HABNFRE, BeOE IR0l i XUk, 3222
Fe R R- LR R T A FR AT T i 21, R B 2 R R B R RS R IR 0 Y. AT IR IR A B VE LN
64.60~246.20 pg/mL. F7ARTRAE S KR B A0 i 7, HAAIRANGE SRR, [ 50N B A B MIREE S5 Xk,
KIRT AR A G, R =R E B R R, RIS BT i A il = IR =2, b E
T3 R UG IA h AL B RS AN 35 R PERR), Nagai Z5RORI 58 A IRATAIE T LACSCE B 55 LEH3E R o
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Fig.2 Organic acid chromatogram of ten blueberry wines

E: A EBR, B: 2T, C: V&, D: ERE, E: RERK, F: L8, G KT8k, H: A9E8L, [ 348, G BEHRK.
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Table 6 Content of organic acids in ten blueberry wines (ng/mL)

b4 BB ATH ki FRE FEE FLER kLB ATARBR IRIAE

1 54874297 ND* 10693.36+165.042 ND* 886.87460.07  93.54+1.08¢  291.96+14.91« ND* 64.601.52" 610.29429.43¢
2 16.7740.56° ND* 5548.84+123.58°  10825£227°  791.9356.16%  59.48+1.51°  244.37+6.29% ND* 75.78+2.12° 829.95+22.19¢h
30 25.6582.13°  217.73426.60°  6262.97+£586.47" ND* 1840.02+200.88¢  16.5942.32°  140.53£56.98°  495.69+88.31°  144.23+17.05% 302.88+58.15°
4 8.75+0.22b ND* 5387.83361.75° ND* 6006.40+708.29°  70.92+£135"  595.17+£72.37° ND* 432.19+22.56' 697.3949.15¢
5 21594343 ND* 4042.194228.57° ND* 790.68+£11830%  5.87+0.14%  1766.40+25.23¢ ND* 132.52423.57° 183.68+17.14°
6 171624236 ND* 271.73£13.02* ND* 151.53£9.91° 6.82+0.26% 67.6546.49 ND* 492.4943.77¢ ND*

7 191150365 141.53£27.94° 1921.48+48.23° ND* 184.82456.37° 39120320 254.15%15.08° ND* 246.20+8.81¢ 281.3126.56%
8 ND* ND* 3766.48+86.46° ND* 1133.63£74.68°  17.56£0.67  800.87+4534f ND* 180.05+7.78° 801.62+95.32"
9 27.8842.08° 696331037 6954.08+107.88 ND* 1869.91+7633¢  24.62¢1.96"  38535+34.71¢ ND* 312.80£10.01¢ 928.95+35.59"
10 ND* 384.40+48.78¢ 612.75+18.93" ND* 354.823.02% 7.99+0.43" 11740+37.01°  74548£16.81° 285.07+5.10¢ 580.77+:8.82¢

72: ND Ak#d, REZTEHLREAFSEMER (P<0.05).
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M ER A, RN S BER AR N E TR, B 6 5 10 SR, HRERNNETRS &IE
F) 7 1000 pg/mL PAE, XATReFZIHETPIA. Eo%, EEETIH, AFRERNN 50T ftiz AR S A A
BEAT R, HorP O dE DA TR O 2R T IR S I A 2 At DA AATHRR IR = BT RRIR DI 33 8 v G i A
RN, ETRAMERSMASREA —ERETR, NMSBESETETREERESZ. 2 9K6
SRR S EETETRESE, R ARG T e s S s AR, AR IR
ETREEL S TAEIREE, R AR RN ] B N A it s R, FE R AR 75T, % e
FERSEPHIANER, WA 2 DATERIR . 2T, SERIR TR, AR RERAN ] UR AR . SERIRH)
EEAHE TR IR S PTREAS, IX AT Re T R SR A RS, ATRIREA VIR, S a3,
HARNZE TRREANIR, WIMEHETRE & m. RN AR ARG S BN S, BRI
SHPR SRR, BT DHEN R R kG, WTUFEAENRMES S8, RSN E& KX
WRAE WS AR AR BEIN-F 5 o Zhang SFPOERBE S IERRR th A I 7 7LIR . AR, WiRR. SRR, TR
TR, RN R IZE TR S H s, HOR AR 1264.5~5 537.3 mg/kg VN . 4R RIFIERAN E S 2 FEHL
M2, fHEHAE KUK S8 RN TT T B S

23 BHBETEEZNE

50

I (mAU)

O T T T
10 15 20
AR B I8 1) (min)

310 FREEBYEE REIEE
Fig.3 Vitamin chromatograms of ten blueberry wines
E: A JBBUE, B: BAEXBe, C: HAEF By, D HAXC, B BAEE B, F: £AE B, G 4AF Bo.
R7 N0 REFBEYEERSE (mg/100 ml)
Table 7 Vitamin content of ten blueberry wines (mg/100 ml)
HAEB HAEB HAEB 4%AEB HAEC WBUE

1 2.89+0.16F 3.4440.12f ND? 4.03+0.17° ND? 0.63+0.01¢
2 1.3240.05¢ 4.35+0.088 ND? 4.95+0.07" ND? 0.94+0.01¢
3 1.01£0.13*  0.67+0.06° ND* 1.99+0.01¢ ND? 0.24+0.01°
4 1.31+0.01¢ 4.17+0.01" 0.79+0.01® 5.53+0.01'  1.87+0.22° ND*
5 0.22+£0.01* 0.14+0.01° ND* 4.32+0.01¢ ND? 0.53+0.01¢
6 0.08£0.01* 0.31+0.01° ND* ND* ND? ND*
7 0.25+0.01° ND? ND? 1.57+0.01° ND* ND*
8  0.58+0.01° 1.70+0.04° ND? 3.82+0.02¢  1.65+0.01° ND*?
9 225+0.01° 1.07+0.02¢ ND* 2.9240.04¢ 1.83+0.01%  1.25+0.08°
10 0.50+0.01° ND* ND? 4.02+0.01° ND* 0.46+0.20¢

iE: ND AAthd, REFEHLNEAIEHREZF (P<0.05),
HERRNTRN—FEIEY, KSR EERNIE AN, S 5M00P7, Fre g 20 Re
9
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HIPZIR A TR T RO, g2 By T AT A0, 443 Be v LURYT LI, EARTR SR EAR MBI 0 A&
IEHATTREECHE . AW AEH SRR (S ILR 7 6 Fh B 4B R AMGEAE R C, iR 3, S8R
7, SRR BRI 4E4 2 By Boy Bew MBI, ADEBAERAEFIG H4EE R By 44K C,
R YEA R Boo 4EE R BI S EAITERN 0.08~2.89 mg/100 mL, b | SEREHSERE, 6 SHEHESE
by AEER By B EMVERDN 0~4.35 mg/100 mL, Hrh 2 SHRNEERE, 755 10 SARMH; 48435 B3 X
4 SEERAN AT, HARERANETCIA L 45K Be & ERIVER Y 0~4.95 mg/100 mL, Hrb 4 S RN S B iR
%, 6 SRR, WHIES BVEEN 0~125mg/100 mL, Hh 9o SHERNREE, 45, 6 5. 75K 85
WA . i R, R 10 TR IERRN Y, 4 SN EAT R E RKIEVEAEAE RS, ORISR
h, WAk, JEHYEER Be & m T HRIEEW, FTRERA RS REFRMMEMNE & EYiEtE: [ 6
SRR T MKIEVEGEA R, RN S B BT ORI R . R P AR AR B O R T
RS, B AR AT RESRUE T AR T BRI 15 V128, R 2 T A I e v R A 0 A A R A BRI P A
o 77 RECHEIR SO A IRE T2 L B E TRl h 4 E RS &, RIYEAE 3R By & EEHILE 0.07~
27 mg/100 g, [FINAGH 7464 3R By F Be 5 EKIEME4EA TR . R R — MO 0 EnYImT, ERRTS REHaT fe
SARER, IR R RO A R, BERER h 42 RIS A R IR AR R -

24 BHBELH. BEWE. LEFNE

MY E — R B AEYEE IR, R R R, TER B PR S RO
TEPE RS R A RS MEE I, 10 ZOE A S S RN 0.18~1.65 mg/mL, &R AR 2 (A fEAE B 2
S, SRR 4 SR, &IKIRN 6 S IERN.

Tl — BRI R S, RERTNEZMASY, BTG ZMiEETheE, whiEll. #
Mg R, EEERY A SR AR Y VRS, A SRR T RE = AR . IR AN R KR . R
8 H, 10 W AR B R & B0 0.29~3.48 mg/mL, SR RN MAE/E R EMEZES, SERETN 4 SR,
BARKIN 6 S HEHEH.

WEHFELIFES. BEE. G5 AEERN 20, O ERE IR BN 2R,
TEAFZA TR A FER R, TEOERYEAPUEIGEYE . Bra AV DL FEARHE PR -5 RE PR i ) L3 56
VERIBOY, 10 FRIEEE A e T & BAE 3.47~117.27 mg/L Jull N, FakEml iSRSz, SERE0NN
5 SRR, BARIKN 6 5 IEAH.

R8N0 NEFBLE. SRR HEEAE

Table 8 Contents of total phenols, flavonoids and anthocyanins in ten blueberry wines

H&mFS B4 E/(mgml) EEHAAE/(mg/ml) FEFEE/(mgL)

1 1.44+0.08" 2.14+0.04¢ 39.13+3.02°
2 1.41£0.02f 1.5340.12¢ 29.88+0.80¢
3 1.13+0.02¢ 1.38+0.04¢ 81.29+1.53¢
4 1.65+0.062 3.48+0.16" 20.62+1.51¢
5 0.93+0.05¢ 1.6240.04¢ 117.27+3.03"
6 0.18+0.01% 0.29+0.03* 3.47+0.35*

7 0.34+0.01° 0.49+0.03% 58.62+0.41F
8 0.56+0.01¢ 0.68+0.03% 6.55+0.26%
9 1.12+0.04° 1.37+0.22¢ 19.56+0.66°
10 0.41£0.01° 0.50+0.02% 10.95+0.27°

E: RRFEMGRA LA ERZF (P<0.05).
X 10 AT EE A P AR Bl AeFSET IR 4 5HEREM ST 5 B w28 5B E
HABWEZEE, 1 6 SHAEAEmY . S A A S B BB T H AN S AT, X ATREE BT AN [E) b R 2
A~ EL
===

ﬁ
WA TR A T2, DAURAE R B AN SR S A P AN, T30 T B B Rl 2 [ By A & B

‘_H
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ZE5¢, BT 4 5 E R O] B B S AR R A DA R R S FRME . FECIRAER, RGP A S
FIR AT . KRR . A M T R K O TR 5 T SRR R AT A T AR SR 0, L S R ORI A A B A
190.49~992.49 mg/L YU FE N, H S RAE 42.67~196.01 mg/L YU A o FHEHE3E G AN ]2 X 0 T A 20 7 0
BTy B A A AT, RIANIE] = X 2030 2 e i 2 B VG N 3 158.46~1 264.67 mg/L, 3K
AN 37.46~94.04 mg/L, e SEILEN 127.09~354.40 mg/L. XfEE IR FIZRA A S8 ) LA I 10 2kl
A R R ) B B S T A Y TR T AR A A S RN, SRAR R T A R SR R S, AR
WA BB T e TEME, PR T LU A T LUK B 10 2005 A0 S & B M e (o & Bl A T T 20 A 3
BHESEFENOE, HRRMEERTTaMEN, FEFEFNRERIE O AR e R R R A M
RS PATE R T RIS R I R e 0 A R I R TS PRI A (0 2 i R e 1R S K5 KRR R R, RIS
VL H AT R R T AN ReAA G, SRR R B R P R ERIR . 10 208 RETE R IR & B i
AT A ENE, YR IR R T AR AR AN E NS, A AR . MR BRI T R
AN[R] St b 7 A T P R TP T S B AE 706.64~1 396.52 mg/mL VEFE N, BT S EAE 101.78~270.85 mg/L JE
W, Sl T AR, e e T WA AR, T AR T T R T A € B TR R B
1] [ HE LG BOUR S AR BT A 70 il i HR AR BAR S B & & (1.019~1.255 mg/mL).

3 Zhip

AHFFUE SR 10 BRI S AL R, HE—RIE TANLR. 4EER. A
SV S AR O R AR 10 ST B I A T SR IR 22 W Ao M R BB A i A v 2 W A AN BL R AL
gy, HEBTRrE. EFURE. HERRE SRR, SEEZRRARRELL 10 T S RN A OEE TR, SRR
6 P T IR I A LR, HAERFEIRRE AR KA AL, P AEEFE WA PR S22 10 3
BRI S AR Biy 44EF By RAEAER Be S EREMIEAER: 10 FOERNAR . S, Sttt dEs
54 0.183~1.646 mg/mL. 0.289~3.480 mg/mL. 3.470~117.274 mg/L. #Z&/KiEMEgEAd KU S, SEHE. 16t

TEATLRI 4 SHERNEAEEENEERMESEE, Bmi & EW S m T AR, Haik
6 SRR EAT B4 E R R A RSB 2R, iz . 45 BTk, A FiiE i e 2 i)
VPRI T RN E TR, WA IR YRR U B 1 LA

Bt I bR

1 ARERS, BRI S A M BUR S B K e %5 3 W 5 e BB [0]. 4677 [ 22,2024,8:130-136.
1 BMERR A B R SR S vh 2 IR AL T R B AT S [0]. £ AR 42,2006,10:600-603.
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