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LEREFYNRERR BN SRS OERE ) mBEFREANIRMARE S LEFREFY mY
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(B R-p-F 2. BEAK )-5-0-F] F #1842 7T (459.51+3.66) mg/L,
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Study on the Stability of Anthocyanins during the Brewing Process of Lycium ruthenicum
Murr. -Grape Mixed Fruit Wine
LU Ning"2, LU Lu?,LI Ruirui', MI Jia?, LUO Qing?, YAN Yamei'2*,CAO Youlong'-2*

(1. School of Food and Wine, Ningxia University, Yinchuan 750021, Ningxia, China; 2. Institute of Wolfberry
Engineering and Technology, Ningxia Academy of Agriculture and Forestry, Yinchuan 750002, Ningxia,
China)

Abstract: Due to the application problem of unstable anthocyanins in Lycium ruthenicum Murr. processing
process, the fresh fruits of Lycium ruthenicum Murr. were used as materials, supplemented with wine grapes to
co-ferment and make fruit wine. The influence of different fermented factors on the polyphenols, anthocyanins,
and color of the fruit wine was analyzed. The main factors affecting the contents and the stability of the antho-
cyanins in the wine were clarified. The optimal alcohol fermentation technology was obtained by an orthogonal
optimization experiment. The results showed that the addition mass ratio of Lycium ruthenicum Murr. to wine
grapes and the pH value had a greater effect on the anthocyanin contents and color of the fruit wine, but they
had a smaller effect on the polyphenol contents. The yeast type had a smaller effect on the polyphenols, antho-
cyanins, and color of Lycium ruthenicum Murr. fruit wine. The addition of wine grapes could reduce anthocy-
anin loss and improve the stability of the anthocyanin in Lycium ruthenicum Murr. fruit wine. The optimal alco-
hol fermentation process was as follows : a mass ratio of Lycium ruthenicum Murr. to wine grape of 1:4,an addi-
tion amount of pectinase of 0.70 g/I., and an addition amount of saccharomyces cerevisiae of 0.25 g/L.. The con-
tent of acylated anthocyanins [petunidin-3-O-rutinoside (trans-p-coumarin)-5-0-glucoside] after alcohol fer-

mentation could reach (459.51+3.66) mg/L.

Key words: Lycium ruthenicum Murr. ; co-fermented fruit wines ; polyphenols ; anthocyanins ; stability
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BEH 1140, R 9 45 i T R R 25 A0 TR M T A ),
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TR AR A DR 2R 2 MR, oy [ g AR i A (835 A A 1O, il
S A3 B A AC 3 DL T AR 2R B0 e )2 R
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% (Cabernet Sauvignon ) « B ZZ AL 45 25 F o 9% Y5 7 (72
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PSR e f R 5 T A 3 i) R A T, T
Fe1:3 3R A, AR B 0.50 /L, #h — 4 fL i 40x
10 mg/L, 16~18 “C¥& ¥ ¥t (cold soaking, CS)7 d, 47 Bl
FRAG, R A E R R, 7 d 5T
#h & % (alcohol fermentation, AF) . FRHL 0.25 /L 3% 14
PR - e Bl A IR A G A TG AR, 3~4 b JE KT
b S B T B TR 12 b 28 B SR AR AT 5 TR 6 A TR B T
20~22 ‘CARWE 7T d Aid o Rl A v B Mt 5 1 <5 ¢/,
RS & BELE o, EAT Bt o B, A I T 248 T T BT
HEE I RE T, Bz it Zeat 30~50 MPa JE S, 5 A
THR A IEASERER-FLB2 & W (malolactic fermentation ,
MLF) . FLERE 4% 10 mg/L IMATE 1, 18~20 ‘CLE 18 &
T% 30~60 d, AR AR FE |, g (R AR 1940 0 2 0, 48
R TP R XU R 231, Y S SR R it B, S AR R - 7L
iR % 1% (malolactic fermentation, MLF) By B 45 o8 . 431
e ICIR V8 7 (clarification, CF) 30 d, 8 A BT E S, b —
F AR 20x10°6 mg/L, B 11 F4 R (Ageing) » 1R 555 K
6 ZH : CS N IR 5 AF g il ks & e 3 s MLF
SRR -FLIR & BER ] ; CF-30 d, V8 1 (30 d) I 48
Ageing-1M HPBRER 1 1 H 5 Ageing-2M SRR 2 ) .
1.3.2 BRRHFERE I

25 SR A N N R R 2R ROR TR & T pH
(BT SRS AC SR 22l A6 (0 (4 S ), B A S [R) PR s
DR~ %o i s ot 3000 SR o o A R e P D, LA I8 8 3
ke 1~ 3 P,
1.3.2.1 RS 4 260 15 o e ok 28 SR A A SR 7 A6 €2 1 Y
Al

PRI AL R A A AR R L 13 IR A IR LR
— PR A A B — R & TR et BRI AR
fit} 0.50 g/L, 18 ‘C F ¥ 12 ¥ 7d, i i FX-10 B Bk B
0.25 ¢/L IR G, pH {H4 3.9,22 ‘CTF &3t 7~10d
1) T (AR HE <5 /L, RS R o, R0 2 Ny
341 : LRM-WG &7 FR TP SRk by D SR g A« TRV 8 74
(Bt b ) s WGy B — RS 45 4 ; LRM by B — R 37
i .
1.3.2.2  AS[R) R TR PR SR M AT SRR A 2 1Y) 5% i)

PSR S PR A A e R L 123 RA L AR
JKE T 0.50 g/L, 18 “CF ¥ =15t 7 d, 43 B I A [ T Bk
B (RX-60 . AC .FX-10 F1 RX-60 . AC .FX-10 3 FhfiE1 5
PRETR I 1:1: 1 1R 8)0.25 /L ZIRA M, pH I
3.9,22 CF A 7~10 d, EHRIH S <S5 o/L, K & %
zEi . I8 4 4 : Yeast-1. Yeast-2 ., Yeast-3 ., Yeast-
4 S W F R WERFE AN RX-60 ,AC FX-10 UL K Rif 3 R
KRR 111 IRA .
1.3.2.3  A[A] pH B A B Je 4446 £ 15 (1 52 1)

PRI AC S TR R A AR R L 13 R A AR
JKE T 0.50 g/L, 18 ‘C N ¥ iR i 7 d, B FX-10 BBk

0.25 g/l IRG P I RIR I RE pH (E2050 0 3.5,
3.9.4.3,22 'CF & B 7~10 d, EHBE S B <5 o/L, TS
RS,
F 1 AEFEAE RSB RACRER %
Table 1 Design scheme for brewing Lycium ruthenicum Murr.

fruit wine with different addition mass ratios

i %@fﬂ%@&?ﬁ BN %& BV oH {if
A I B/(gL) EF /(L)
LRM-WG 1:3 0.50 FX-10 025 3.9
WG 4l % 0.50 FX-10 0.25 3.9
LRM 4l B AR 0.50 FX-10 0.25 3.9

*2 AREROBRSHERRMERBRK T
Table2 Experimental design scheme for brewing Lycium

ruthenicum Murr. fruit wine with different Saccharomyces cerevisiae

g %T@MHH& A AR %ﬂ JEBEVR oH {if
T A T L n (/L) ERE it/ (/1)
Yeast-1 1:3 0.50 RX-60 0.25 3.9
Yeast-2 1:3 0.50 AC 0.25 3.9
Yeast-3 1:3 0.50 FX-10 0.25 3.9
Yeast-4 1:3 0.50 3 FhEEEE1:1:1 0.25 3.9

*3 AFE pH EFMHIREERACREREIZIT
Table 3 Experimental design scheme of brewing Lycium

ruthenicum Murr. fruit wine under different pH conditions

RS R B i

WSRO ) R i) P
1 1:3 0.50 FX-10 0.25 3.5
1:3 0.50 FX-10 0.25 3.9
1:3 0.50 FX-10 0.25 4.3

1.3.3 IESAR BT A B T2

DA SRR 5 TP 46 2 B L RBS RS & TR
TR A I O B 58 IR, LATRORS R I8 ) 0 It A
FUEA R -3-0- 280 (S X-p-Fr GBS ) -5-0-7 4
BETF & R B S b, R IR SIS M et K i
R T RGN 4 s, dileg 9 HILKBE
FARE S, 200 G TR 1#~9%,

F4 EXRBRITEARSKE
Table 4 Orthogonal design factors and level

K A ST S AR B T C TS e ek
25 Jo o L IR/ (/1) Wi/ (/1)
1 1:3 0.3 0.15
2 1:4 0.5 0.20
3 1:5 0.7 0.25

1.4 F8FRI0E 7k
141 RN

SN A2 T 1A S AR MR P LA B TR AR I
VW, IERVE B, FREX 5.00g #E 4L T 250 mL = AR
A 75 mL AR B0CR 70% 0 BRI, T FESS
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A1 AR IR AR T 75 "CKUE , $2HL 50 min, $EEUR LA
3 000 r/min 0> 30 min, B F W5 . 2 4R BOE R
2K, ERE 250 mL, 15 F B 2 W R B . B HL
1 mL BESFEIT 25 mL B, 20 50 AR AR
A 1 mL, 525 J5 BB 5530 12% Na,CO, ¥
2mL, H/KERZE 25 mL, #5147 3 40, =10 TRt
R 2 h 5, 78 765 nm PRI E OGS

1.4.2  SAEETT 5 2 e

S AE O A BB 1B W R 450 () pH R 2236
FE L IFREB . MR SRR & T 100 mL BER
v, PGS R -7 A PR N 2% h S WU pHL (% 3.0, P
pH {H 4 3.0 (22 ph 7S IE 45 2 100 mL 785 o B
R AES 1 mL, LA pH {E0 1.0 F1 4.5 A28 thiR K
9 mL,40 “CK A 20 min f5, LLEB TR RHZH, T
510 nm F1 700 nm AT IE WS .

1.4.3  AFNE

K CM-5 4356 I €8 40 iE 47 S 0 €8 35 RR AE S
izl s B FH R A B RS, DA 1 AR I B i
S, o AR R AR S B (LB V£LBE (e (E) BB (b
), c {EA h (L FIRFEHG 5 +a FIRLLER ; +b Forn B
Wi 5o RN ORI BE , o R D) 23 € 1 e 2 5
FREEAMA)  EEIE 5 R, 10 SREE
144 ERCWAE @,ijgﬁ.(high performance liquid chroma-
tography , HPLC ) 1100 2 £ 60,1 20 B S %

B S mL HRE, ] 15 mL ZBEZEHL 3 YR (B A
5mL, $2H 30 min) , BUF 2 W AR 0.22 um JE I, &
T-80 ‘CE&H.

i 4 3 A ZORBAX XB-Aq 914 (4.6 mmx
250 mm, 5 wm) ; WA A 1% FER+0.1% — & L 2
(trichloroacetic acid, TFA) VAT ; W sh A B: 15% HEEZ,

VA T 5 BB R, VE AR Y < 0 min, 90% A, 10% B;
20 min,70% A,30% B335 min,50% A,50% B;45 min,90%
A,10% B;55 min, 90% A, 10% B; Jii# 0.8 mL/min;
MK 530 nm; FEIR 30 °C5 HEREAAFR 20 L.

1660 AR 2R 0 22 0]« FRIBURR I i i 2 2R 25 -3-
O- 275 (R 3 -p-75 B WEFE ) -5-0-F & BT 5 mg, H
1% W R E 45T 50 mL 25 i, B il 5 100 me/L A
W, o IR 5.10.50,100,200, 500 mg/L A [a] e i
BRI i WA, LT e W B A A A A (mg/LL) , W T AR
S A bR BE AT 2 [T UA A5 B AR o 2R y=29.40-
99.55,R*=0.991 5; 2% brifi i M2 AE 5~500 mg/L 35 Fl N
AP FR RAF . MRS IR R i T R AR A PR 22
TR IS RIB AL (O B 42 4R R -3-0-ZE /b (e X p-
F SR )-5-0- A M A i
1.5 Giitsrtr

BARGETT0Hr R ] SPSS 21.0 X 0H HEA T 20 8 &
T ZGAT AT, AR AR 22 TR .

2 BERS5H
2.1 RIS
20,1 AN]SR C B ot SR T e o 3 AR i 2K 9 ol A 52
S URUE R R IE 5 AT, T ORI B RAF Y
TGN, BRMAC S BN IR AT R B
Wi>24% ,pH3.5~4.5, 1 TR K, #E T BRMAL S
TR TP 6] 2 10 S I EE B R > 10 2.6 (i b ) B TR 9 4
B AR >T2% . PRI, 15 i D SR AT 5 PR 6 2
(S BC EL R 123 (R EL ), TR AF LA B — R 7 4 | 2
— PSR AC 2 TR SR A e R 44 9 R A 4 N R o
F R AR A R S R 1.
B2 i
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Fig.1 Changes of polyphenol content in Lycium ruthenicum

Murr. fruit wine brewed with different addition mass ratios of raw

materials
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Fig.2 Changes of anthocyanin content in Lycium ruthenicum
Murr. fruit wine brewed with different addition mass ratios of raw

materials
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LRM % ¥, ¥3 1= 5t I A6 4 & 5 1 520.76 mg/L,
TE PR A eI J 3K B i 1 963.20 mg/L, (HAE —IK
W S A G S i TUAU B, 2 PR T AR
TR 242.49 mg/L, X 5 Wang 2527 F 55 FIL A —
B B — R T 2 R SR , A6 Y 1 B TR P[]
FEA T AN W RAALG  (H AR 2R 18, BRI 2 > B £
&N 35.26 mg/L, LRM-WG 414 (0,1 5 H 75 B i
2 A RN 173.38 me/L, Ui BA— LRM &
BEAS 5 TR AR €00 0 DR A7, B A AC 5 PG A 2 2
BCAm i T A6 Rk

2.1.2 AN[] JFURHEC B SRR P i o A rh (e AR Ak

ANTR] JEORHAC b SR R o 3 AR b e PR AR A L3R S
*5 TRENERLBREERMERERSE

Table 5 Color of Lycium ruthenicum Murr. fruit wine brewed

with different addition mass ratios of raw materials

JaRES 2 5] LRM-WG WG LRM
LE cs 31.04£0.02"  68.93+0.04*  0.82+0.04¢
AF 48.10£0.04>  79.52+0.02¢  6.35+0.06¢

MLF 51.2940.19"  78.60+0.01°  1.11+0.04¢

CF-30d  52.96+0.13"  74.37+0.00*  1.9120.04¢
Ageing-1M  58.74+0.19"  74.82+0.11*  16.68+0.14¢
Ageing-2M  59.22+0.13"  75.45+0.05°  33.69+0.15°

a*{i cs 55.1740.01°  36.89+0.04"  1.430.02°
AF 47.65+0.04*  22.52+0.02>  8.03%0.09¢

MLF 44.40+0.14*  24.56£0.01"  5.64+0.07°
CF-30d  40.76+0.11¢  26.39+£0.01"  11.46+0.0.18¢
Ageing-1M ~ 35.23+0.14>  24.82+0.10°  40.530.13
Ageing-2M  32.5620.05" 23.98+0.05°  42.16+0.10°
b cs ~7.0320.03c  7.05x0.01°  -0.03x0.02"
AF -2.69+0.03¢  8.40+0.03*  —0.5120.05"

MLF 10.66+0.16"  11.4620.00°  1.050.03¢

CF-30d  16.51£0.13*  10.23£0.01>  2.070.03¢
Ageing-1M  24.14£0.13*  9.28+0.02¢  21.4020.27"
Ageing-2M  25.72+0.15>  9.92+0.06°  49.15+0.05¢

s AT ARl B0 25 57 B 3 (p<0.05) -

FH 5 Al A1, [m]— Ip S AN () Jirofel 28 SR A o £
HAFTE B E 25 . LRM-WG 41598 L+(E A b 5 7
B A G LRM-WG WG Fl LRM 3 41 F 75 A
(] s SO0 2 1) LB 25 S AN f 3 (p>0.05) o

2.1.3  AS[A] 26 Y R 0 2R T TR o) i AR 8 2 ) o Y
A0

TS IS [R) S R B TR R 1 T 4 415, AR
A P R T rh 21 AR B i ] 3K 4 PR .

L 3 4 m] L SR RE S A 22 8 A fh ks 3
—&, HA R R, 350 FX-10,AC . RX-60 B REH
Ko 3 B ERE A TR A A et s it 300 22 W %) 5 e 1 P 42
N ANFERES AT R A H S 2
ARG R] ARSI S R S et i o & —

FaAsHEH 10
26001
2400
2200
3 20001
B 1800
E
J]jﬂ —— Yeast-1
& 900 —— Yeast-2
5 ——Yeast-3
A\ 800 ——Yeast-4
700 . . . . . ,
S S < > N\ NS
G Q) Q S
¥ > o) & \&2’
w8

B3 ARRARSGHREERACRESHIETN
Fig.3 Changes of polyphenol content in Lycium ruthenicum

Murr. fruit wine brewed with different Saccharomyces cerevisiae
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Fig.4 Changes of anthocyanin content in Lycium ruthenicum

Murr. fruit wine brewed with different Saccharomyces cerevisiae

SRS IR G R Yeast-4 Z7EPRERIAAL 9 5
ECHABLA AR . X 52U SRS K LA 45 Rk
AR—E
2.1.4  ANRIFERP e R ER A R T o A Y A AL

A T PGPS T o o) R i o €5 P ) AR AR I 2 6

*6 AFEREBRESRIEERMICRERF
Table 6 Color of Lycium ruthenicum Murr. fruit wine brewed

with different Saccharomyces cerevisiae

@ A Yeast-1 Yeast-2 Yeast-3 Yeast-4
LHE CS 42.32+0.23* 35.83+0.01" 31.04+0.02¢ 32.32+0.11¢
AF 48.98+0.13" 52.99+0.04* 48.10+0.04¢ 46.67+0.07¢
MLF  49.49+0.0.31°¢ 50.30+0.34" 51.29+0.19* 51.62+0.13*
CF-30d  50.44+0.20° 49.00+0.15¢ 52.96+0.13" 54.59+0.12°
Ageing-1M  55.93+0.04¢ 57.69+0.34" 58.74+0.19* 58.50+0.41*
Ageing-2M  58.18+0.12¢ 61.51+0.30" 59.22+0.13¢ 62.57+0.01°
a*fi CS 39.97+0.29¢ 42.26+0.01¢ 55.17+0.01* 53.92+0.06"
AF 46.17£0.10° 42.76+0.041 47.65+0.04* 47.29+0.06"
MLF 45.37+0.23* 42.68+0.23¢ 44.40+0.14> 41.91+0.09¢
CF-30d  42.64+0.16* 40.69+0.09" 40.76+0.11" 37.70+0.09°
Ageing-1M  37.98+0.05* 34.99+0.23" 35.23+0.14" 34.39+0.27°
Ageing-2M  36.91+0.06* 32.99+0.23" 32.56+0.05° 31.84+0.04¢
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Continue table 6 Color of Lycium ruthenicum Murr. fruit wine

brewed with different Saccharomyces cerevisiae

@ 4 Yeast-1 Yeast-2 Yeast-3 Yeast-4
b*(H CS =5.11+0.01* =7.34+0.01¢ =7.03+0.03" -7.17+0.08¢
AF -2.31+0.11¢ 0.81+0.11* =2.69+0.031 0.31+0.07"

MLF 5.82+0.26°  5.79+0.28° 10.66+0.16* 9.52+0.13"
CF-30d  11.13+0.17° 14.90+0.12" 16.51+0.13* 16.58+0.10°
Ageing-1M 22.07+0.13¢ 22.12+0.13¢ 24.1420.13" 24.74+0.30*
Ageing-2M  23.27+0.23¢ 23.35+0.38¢ 25.72+0.15" 28.96+0.20°

T AT R 7R 26 57 L 3 (p<0.05) .
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Fig.5 Changes of polyphenol content in Lycium ruthenicum

Murr. fruit wine brewed under different pH conditions
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Fig.6 Changes of anthocyanin content in Lycium ruthenicum

Murr. fruit wine brewed under different pH conditions
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Table 7 Color of Lycium ruthenicum Murr. fruit wine brewing

under different pH conditions

i 217 pH3.5 pH3.9 pH4.3
Ll cs 18.45+0.02¢  31.04x0.02"  38.72+0.11¢
AF 3431£0.06°  48.10£0.04>  56.90+0.09*
MLF 39.75£0.10°  51.29+0.19"  61.44+0.05*
CF-30d  43.34x0.06° 52.96+0.13>  63.11+0.01
Ageing-1M  49.91+0.08°  58.74+0.19"  67.88+0.13¢
Ageing2M  55.99+0.13¢  59.22+0.13>  70.24+0.24
a*l cs 48.06+0.01"  55.17+0.01*  47.08=0.06°
AF 59.67+0.01*  47.65£0.04>  37.62+0.09¢
MLF 59.17+0.03*  44.40+0.14>  32.07+0.03¢
CF-30d  54.97+0.01*  40.76x0.11>  29.39+0.01°
Ageing-1M ~ 48.38+0.07* 35.23+0.14"  26.02+0.15¢
Ageing2M  41.64x0.14*  32.56+0.05>  24.83+0.20¢
b cs -4.14+0.02*  -7.0320.03°  —6.49+0.08"
AF 5.34£0.01°  -2.69£0.03°  2.6420.08"
MLF 7.760.04°  10.660.16"  25.83+0.10¢
CF-30d 14.06£0.06°  16.510.13>  36.23+0.02¢
Ageing- 1M 18.3420.10°  24.14x013"  43.79+0.02¢
Ageing2M  24.08+0.14°  25.72+0.15>  44.87+0.26*

T AT A R PR R 22 53 .35 (p<0.05)
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a*H 2 IAW TR &3 pH3.9 T pH4.3 33X 9 21 1
T TEAS [R] B0 52 ) L 22 5 R 18 3%, pH4.3 41 1l
FEAN R 5 19 oA A2 5 A8 .35 (p>0.05) o BIF5E
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Fig.7 Effect of wine grape addition on quality of Lycium ’

ruthenicum Murr. fruit wine
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Table 8 Effect of wine grape addition on quality of Lycium

ruthenicum Murr. fruit wine by eigenvalues and contribution rate

of principal component analysis

EWSr  HRE TR/ % SPTTHR A%
1 3.38522 67.704 30 67.704 30
2 0.900 42 18.008 35 85.712 66
3 0.622 02 12.440 45 98.153 11
4 0.062 79 1.255 83 99.408 94
5 0.029 55 0.591 06 100.000 00

& 8 Wisn, PC1 RS RE 67.7% F i fH B, PC2
AEUZ IR 18.0% FESLE B, PC1 5 PC2 BRITTHR R A
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Fig.8 Effects of different types of yeast on the quality of Lycium

ruthenicum Murr. fruit wine
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Table 9 Effects of different types of yeast on the quality of
Lycium ruthenicum Murr. fruit wine by eigenvalues and

contribution rate of principal component analysis

EWS RRE TR /% FERTTIRAR%
1 3.38390 67.677 91 67.677 91
2 1.275 82 25.516 38 93.194 29
3 0.219 65 4.393 09 97.587 37
4 0.094 96 1.899 16 99.486 53
5 0.025 67 0.513 47 100.000 00

W 8 FiR , 4 4LFE S e 3 43I, HA PS8 F5
B AT K F 22 W AL T HE bR , 22 B TR0 B A X i
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— WA H 67.7%, 5 — F WA N 25.5%, BFELITTHR R
S 93.2%, & B £ BCW A 8 4 oI R 55 4 4R A
93.2% MM B o
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Fig.9 Effects of different pH values on the quality of Lycium

ruthenicum Murr. fruit wine
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Table 10 Effects of different pH values on the quality of Lycium

ruthenicum Murr. fruit wine by eigenvalues and contribution rate

of principal component analysis

R EXRBERDN
Table 11  Analysis of orthogonal test results

Y BRAb b A R

amoR bR o SRR T

IKF % S/ AN/ R e e
o I;zfé J( jg]/[]L? J( Z/DS ‘E"‘M%)jo'ﬁ]ﬁ%ﬁ]
Srar/( mg/L)
1 1:3 0.30 0.15 305.29
2 1:3 0.50 0.20 287.91
3 1:3 0.70 0.25 358.93
4 1:4 0.30 0.20 373.73
5 1:4 0.50 0.25 414.19
6 1:4 0.70 0.15 413.62
7 1:5 0.30 0.25 320.79
8 1:5 0.50 0.15 324.04
9 1:5 0.70 0.20 347.01
K, 317.38 333.27 347.65
K, 400.51 342.05 336.22
Ky 339.61 373.19 364.64
R 83.13 39.92 28.42

ERSY  RHEE TR/ % SRR/ %
1 3.65586 73.117 24 73.117 24
2 0.824 70 16.493 93 89.611 17
3 0.37353 7.470 67 97.081 84
4 0.117 45 2.349 01 99.430 85
5 0.028 46 0.569 15 100.000 00
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BB 3 B3 1T A 35 43R FE A 89.6% YR B .
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K F HPLC A AR 2 9 4L S FE i P bk A
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P 11 AT, PSR M A L5 TG 81 25 1 R o L 3] B

R 22 850, U BA SRR ) e I I Bk Ak A6 [
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o I R T i A, SR SR G T o % TR
BRI, B AES R R ALBsCsy, RV R LA AD 5 R
A T o 104 RECEAS N 0.70 o/ L BRS FEREAR
B 0.25 /L, ZE UL S5 T 64T I B TR R I8, R TR 45 o
J& BB S R A A B R A R R -3-0- S (e K-
p-7r S AR )-5-O-Hi A 175 54 (459.5143.66) mg/L.
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