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Correlation between Processing Time, Color and Chemical Composition Content in the Wine-fried Process
of Salvia miltiorrhiza

XU Bin', ZHANG Qiang’, LIU Liangjing' (1. Pharmacy Division, Wuhu Hospital of TCM, Anhui Wuhu 241000,
China; 2. School of Pharmacy, Anhui College of TCM, Anhui Wuhu 241003, China)

ABSTRACT OBIJECTIVE: To evaluate the correlation between processing time, color and chemical composition content in the
wine-fried process of Salvia miltiorrhiza. METHODS: Wine-fried S. miltiorrhiza with different processing time (7-15 min) was
prepared by yellow rice wine. The contents of salvianolic acid B, tanshinone II . and 5-HMF in raw and wine-fried S. miltiorrhiza
were determined by HPLC. The colorimeter was used to determine their chromatic values [red-green axis component (a’) ,
yellow-blue axis component (b'), lightness (L')] and calculate the total color difference value(AE). Spearman’s rho and Kendall’s
Tau-b test were adopted to validate the correlation between processing time, chromatic value and chemical composition content.
RESULTS: The contents of salvianolic acid B, tanshinone Il » and 5-HMF were 17.9-70.6, 2.3-3.1, 0 mg/g in S. miltiorrhiza
decoction pieces; the contents of them were 14.8-68.4, 1.1-3.9, 0.7-34.4 mg/g in wine-fried S. miltiorrhiza. The content of
salvianolic acid B at first decreased and then increased, reaching the peak at about 9, 11 min, and then gradually decreased; the
content of tanshinone II , increased at first, reached its peak about 7 min, and then gradually decreased; the content of 5-HMF
increased sharply after frying 13 min. The measurement results of chromaticity values were AL" —5.369-2.553, Aa" —1.098-0.321,
Ab" —1.471- 2.355, AE 0.217-5.397. Results of Spearman’s rho and Kendall’s Tau-b test showed that AE was positively correlated
with processing time (the correlation coefficient were 0.517, 0.389 respectively) and 5-HMF content (the correlation coefficient
were 0.549, 0.405 respectively) (both P<<0.01). The content of tanshinone II , was negatively correlated with Ab’(the correlation

coefficient were —0.509, —0.391 respectively), processing time (the correlation coefficient were —0.556, —0.420 respectively)

and 5-HMF content (the correlation coefficient were — 0.545,
—0.392 respectively) (both P<<0.01). The content of 5-HMF

was positively correlated with the processing time (the
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P<0.01). CONCLUSIONS: The contents of tanshinone I .
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white; the content of tanshinone II , is decreased and the content of 5-HMF is increased.
KEYWORDS  Salvia miltiorrhiza; Wine-fried; 5-HMF; Tanshinone II ,; Salvianolic acid B; HPLC; Chromaticity value;

Correlation analysis

P2 N ISECRHEYFE2: Salvia miltiorrhiza Bge. [/ T
PR MR ZEN S 2 A EA RGPS, o PR 2
FNGVAPE R BA BrEE i Pl MR Mg (Bt
e B 55 2 S 1 s YRR SRR o A PR
Ul BRI FERE AL, | [ RS54 T s PR 20 AT U
SV TRAE S PES A bl 25 M SE e, T 5 5 HLE
U ZMEGER TG MR 28 1R Z 3o, 0P F 2 5
mie— R 2 PR RS AP IEIR 5 N TE
R AR AL, HAER IR IR A — U,
FIHITA CFFZ 0 5 058 R 224 b T il w1k 2
J3 AR A G rf — A B 735 e A el 5 A ) A
T EHEE R WA RS S R P A E 2
R R GEESE

FRLPES AR HRIEAL G W) (R JFHEZR) 15 ik
G (BRI R SR ) Z R il i R G
IR — 2R O B I 2R  RBEAE RS T
KAWL, TG W INFR R NG , 5-52 F b
(5-HMF ) 2T ittt (28 A i vh ) i 2 — 1. PF2m
KRR P A2 5-HMEF , M i s ) B A dL B 2 th R 2L,
AF NI @, A L, 5-HMF R SEfr fl s iy r= Az, H
AL AT BE S T S i R AR R e ] T B A A O
PECD, PR B AFFSE 1 3 P20 2SS,
BRI, PE ) 5 A S L R v ml A AR AR AP

0 22 AN 2 S RASEADL N IR X200 € 14 7 10 O, 75 )
R BRI ZL s CRIECR(E () (S5 E R R (V) A
WIS R B (Z) , PR [ PR B 22 5125 Lab 65,
23 0] J B SR D A 22 (B (L) (2L (o)
(a") B (5 23 (b)) , fie 28 52 IR I 40 #) o 1 it
A BT AR T R 0 AR (.3 12: (HPLC) [+
I S P2 B P 290 4 T P B R B PF 2 T
5-HMF 55 it s d i (U 22 (00 P2 B2 4t
TR BRI SHE G B TR T R AL
SIS PH R B FFZ 1 . 5-HMF &5 & A , &
TE NP2 RO TR ] i o R P 22

1 ##
1.1 EFE{UEE

AT FE i FH 32 B AR 6045 1200 7 HPLC A K i %
(2L SN £ . B.03.01 i T Ak (3 [ Agilent A ),
TEEVRE HR110 AU 25 CRYIFIIR A sh b AU FR % A A B
2N H)) ,XP205 BTy 43 2 —HL R L AE240 U7 43 2
—H1, 7 R (Bt -1 Mettler Toledo 2 7] ) , UPS-11-10T %!
P 72 518 2l K 2% BB i b B R AT IR A W)
KQ-500DE T %547 88 75 i 35 kA (B 1 il s A3 A PR
/v ), DFY-1000 B (#2425 22 Dy fig 5 i b 250 i AL,
CY-40 AU 255 25 L RN T 7 B2 7 2 AT FR A /) 45
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1.2 FEHRSIKF

FF B BR B X BE 5 (it 5 111562-201514, 4f J&
93.7% ) FFZ 11 ) B (HE 5 110766-201721, 46 5%
99.5% ) ¥4 [ H [ b 24 SR E ST B 5 5-HMF X i
i (165 B21832, 4l i =98 9% )W A a4 ¥Rk Hi A
PR 5 W0 (415 WHI1SC101, RS (11.0 £ 1.0) %],
WA 2B S B AT BR A Al 5 R L R34 Rt 4l
IKAHELEK .

SHFFZ K (95 DS1~DS8) 22 v 15 24 i 4
LR 222 B 23 W AR R B2 55 0 N IR TE RHE Y FH 2
S. miltiorrhiza Bge /) TR AR ZE . 8HLFFSIK A 12K
EfEELER L,

F1 SHIASKRARKEER
Tab 1 Source information of 8 batches of S. miltiorrhi-
za decoction pieces

He I'% 15
DS! CHERPHRRARAR 191101
DS2 SNTELERAHR AR 200326
DS3 SN MELE T AR 200306
DS4 EMTE LA ARAT 200226
DS5 BRI A R A A 200401
DS6 SRR AR 200401
Ds7 ZNTRETH R A RAA 200301
DS8 EREEEAL T R R 20010101

2 AEEHER
2.1 ASBEXRNEHE

Fi¢ 2020 AF R Hp [ 24 ) (DY) 0213 g il 188 0] g
KT Y BUFSIR A, 4 100 g HEE 10 g+
A7, FeliiE 2 h, R BB R s SCICRE RS 2 HL N A
2200 °C, InA_FaRRIE AR, K06 (7 min Z247) 2K
F MR R F) (100 £ 5)°C, 5 P2 KL A 4k 2k
KO 2 min A5 A7 2R R EEIAF] (110 £5)°C, K TH
/DR AERE, A SESE SR B 2R 2 min A4 &
TR FETH R BE IR F (120 £ 5)°C, R A BB, 15720
K RENL Cy g2 Kb 2 min 247 AR A T H I E L F
(130 +5)°C, A KBRS K FE 0 D; 4k2:
KO 2 min 2245 AR R R IAF] (140 £5)°C, &M
OS2 KR B Es TR A B (Y5 JIDS1A~
JIDS8E) R 5 , i 248 o
2.2 5-HMF RiBHITHE

K R BT R 5 A 5-HMF™”, S 5 5-HMF ORI,

TCEA T a0 0 R % S BCHT 1.0 mL, B HIEHETE
R H 5 SC42.3.27 BT il a5 B BRI, P
J& 32,317 I T S AR E | 0 SR T R I bR
HEMh 2T 3 5-HMF i & i . 4558, 5-HMF i & il
1.587 mg/mL. # A il 1k A% A s A A = (10% ) fe it
B A B PF S0 S O R T O (1) 5-HMF 75
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0.159 mg/mL; #4% “2.3.2" Wi K 5 gl 4 , [R5 I3+
. 5-HMF (1) Jir i ¥k B 4 0.006 36 pg (DA 10 pL #F4F) L fIK
T 5-HMF & s Kl () £ 75 R FR 0.01 g, B3 A AT
T P20 5 i Y 5-HMF R 5 F 26 h 48 )2 v, T JE
O

2.3 FEEEB. SR 5-HMF S 8illE

231 % & LU Agilent ZORBAX SB-Cis (150
mmx4.6 mm,5 pm) K @G, DL CE (A)-0.1% B R 7
W (B) A3t ShAHFEA 76 BE PERRE (0~5 min, 7% A, K 5%
24 280 nm; 5~6 min, 7% A—25% A, K1 K Ky 280
nm;6~17 min, 25% A, Kzl 4 >4 286 nm; 17~18 min,
25% A—68% A, ¥ il I £ & 286 nm; 18~35 min,
68% A, Kl K 4 270 nm; 35~40 min, 68% A—T% A,
K4 R 280 nm) 5 A1 R 20 °C 5 3T A 1.0 mL/min;
UEFEE A 10 pl.

2.3.2 fEAMEwR RS BB B GE =5
i), OB R , 29 0.20 g WEHHE , B T HIERIE T A
A HBE 50 mL, %5 %€, FRE it , @A (D)% 140 W,
428 50 kHz) 4 Hf 30 min, ¥ , FRURAR E i, T
R B B, AT, 22 0.45 um AL B kA, sk
TRV, B RV AS P20 5 A R A R VA T

2.3.3 IRA XSRS o B SRR R
B SF& 0 11 . 5-HMF X B8 54538 o, I R el b i 3
Toft B A0 B 2 9 R 491 9 319.7.49.0,20.0 pg/mlL F) B —
Xof R IV 45 VR o R 4 BB A A% B — X R Y A TR
5.0.1.6.1.0 mL, & F[a]— 10 mL & , i A Bt
SEAY AT A% R 3R 43 B R R 4 ) Dk 159.85,
7.84.2.0 pg/mL AYTR G X BE S

234 RGEAPERE BRI, IR EAE N
25 PO B 342,317 0 F gl SR EAE I A2 il ik
Bl G55, & B0 8 RAF, A B YR T 1.5, g i
BIIAMET 6 000, 25 [ %F REXFI 2 To T4k, PRI 1.
235 LRPEXEREZE H“2.3.3"1 N PHE R B FF S0
I 45 B X BRI 28T, A 301 DL 1.3 .5.,10 15 pL tEAE
B“2.3.37 51 5-HMF H.— % B8 S48 78, FH B s 78 1
5 A BILL1.3.5.10, 15 pL #ERE, S HC“2.3.3" W R
5-HMF H—XJ B S IV 259, 43 3 DA 10,15 uL FFE i
g . DA RIN A A i (X, ng) R AR bR | 06 T
FUCY) A ABBR A TLRPE T . S5 51, PR R B A9 81
JFEN Y=1 025X—14.804(+=0.999 9) S-S 1 .
Y=5 603.9X — 14.034 (»=0.999 9) . 5-HMF } Y=
392.81X—1.132 6(r=0.999 9) ., B, FHEH R B . FFZ:0
I .. 5-HMF 6 I 328 B 5 9 26 P 3 B 4 51 4 0.320~
4.796.0.049~0.735.0.010~0.300 pg.

2.3.6 KEERIES  ORE B WL 12.3.37 N TR Gk A
VSR, F42.3. 17T G A SRR A 6 YK, T SR
WA 255, FEEY R B FHS B 1T .. 5-HMF 0 1 2 11)
RSD 435124 0.1% .0.3% .0.9% (n="6) , 2 WX ik 55 i
K47

2.3.7 EEMWRAE HPFZSEX MR (45 IDSIE),
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CHHZAK SIS T (45 IDS1E)

40

0 5 £O 1'5 ZIO 2'5 ?;0 3:5 410
DA AT TR
72 1. 5-HMF; 2 HBER B 3. )20 11
Note: 1. 5-HMF; 2. salvianolic acid B; 3. tanshinone Il 1
Bl FAEHEBEBEIMESMNEESRA Hilm. =8
WRABRASHREBIEE
Fig 1 HPLC chromatograms of mixed control, test
sample and blank control of 3 components as
salvianolic acid B
270.20 g, 36 {03, #422.3.27 TR J5 vk il £ X A A T
FHAE“2.3. 170U G 2 R AR E | 1 S Th O AR
HERTZRIETH A S b 3ADRRI A (0 5 i . 452, T
M2 B FFZ:0 11 . 5-HMF f-F-24 5 5 5351 4 36.8 . 1.9,
8.4 mg/g,RSD 43l h 1.0% .0.2% .1.0% (n=06) , %8}y
PE I RAF
2.3.8 FEtAE  HC2.3.2710 R PRSI K R
AR (25 % JDS1E) , 7351 T2 il T i 0.4.8.12.16
24 hINHE 2.3 17 TR (g A IR E | T ST A
S5 FIEYER B SFS T 4, 5-HMF U4 i ¥ RSD 4341
H}1.0%.0.8% .1.1% (n=6) , RMHX M H R TEHRT
JiE 24 h NFRE ME R AT
2.3.9 FEEBCRIREE R AREE A B SIS
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K bt (45 IDSIE)KY A, £90.10 g, 26 43, A S B

RSG5 R 843 (TR 5 X BRI R CRS 5 PR IR R B

FEZ 1 o 5-HMEF X B i B, 7 10 mL S5 ep,

F A R R 20 B, 050, A5 bk i od o & vk 43 il oy

4.012 3.0.209 5.0.884 3 mg/mL F IR & XF BRI ) , ¥

“2.3.27T0 R AR BR P 2.3, 17 T i A A AR

E  IC T AU RINRE IR 25R LR 2,

F2 FSBEXGBPITEHER B E 3 A 2 K0 AE E Y 2

RIGLER (n=06)

Tab 2 Results of recovery tests of 3 components in

wine-fried S. miltiorrhiza as salvianolic acid B

(n=6)
e OGER,  CHE, WA, WERE, WEECE, CFHMEECE, RD,
Rl

g mg mg mg % % %
FIBEB 01087 40002 40123 79161 97.6 98.7 22

01091 40149 40123 79844 989
01085 39928 40123 78625 96.5
01081 39781 40123 78722 911
01081 39781 40123 79649 99.4
01093 40222 40123 81356 1025
FSET, 01087 02065 02095 04140 99.1 99.3 14
01091 02073 02095 04149 99.1
01085 02062 02095 04122 983
01081 02054 02095 04096 915
01081 02054 02095 04172 101.1
01093 02077 02095 04185 100.6
SSHME 01087 09131 08843 17774 91.1 99.2 19
01091 09164  0.8843 17964 99.5
01085 09114 08843 17761 918
01081 09080  0.8843 17710 97.6
01081 09080  0.8843 1794 100.5
01093 09181  0.8843 18219 102.2

2.3.10 HEFEEIE  EERIASHIISIR N S
W5 AR AE B, $502.3.27 TR 7 kil £ AR S T
P4 2.3. 1700 T (o S5 A AR I A, 0 S0 T BRI e b
HERRERTE TSR S 3D RF I AL I 5 . B S PA T
ME 3, G5 R 3,

H1 26 3 AT, 75 PFSROR 28 351G Pl i I 40 o) ) e
W, PHEY R B Fr 2 S S RIS B RERE AR i i 3, 2978
KB 9 11 min BF IR BI0GAE , B fS B TR P20 1T 5
VA SR N R AR A (A 9% B 2 42 1Y S
KB AR RS A0 2 B 22 , HL R AR
2, FE A AR AT 0T R AR Al A e A R BURE () B, 2544
(RS ), Z97E K0 7 min Bk B WA, W 5 2R3 5 11K 5
5-HMF B 25t B0 i st 1) %) 2 < i v, HL B EB ) 13
min (245 B IR B 130 £ 5 °C) A% B4 10 & 1 2w
Tt
24 BEEMNNE
241 MGEE FEESEOHE SRS K&
FFS 5 S By R I S0 IR A YA . AR UE
M A 1F €0 22 (U, W5 45 B b B3 A 43 31 o A i
o E R (L a” b7 BRI 3R, B3
o 220 200 36T D65, Ml & 142 4 mm, H
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x3 ASRAEASEXAPFAEBEBE3MATH
RENEER(n=3)

Tab 3 Results of content determination of 3 compo-

nents in S. miltiorrhiza decoction pieces and

wine-fried S. miltiorrhiza as salvianolic acid B

(n=3)

55 AP, min FHIEB, me/g T, mg/g 5-HMF, mg/g
DSI 0 46.1 31 0
DSl 7 87 26 07
DSIB 9 46.1 21 09
JDsIC 11 45.0 23 21
siD i3 06 2 33
JDSIE 15 36.5 19 84
DS2 0 402 23 0
IDS2A 7 35 3 18
DS2B 9 39.0 28 24
e 1l 38 23 50
JDS2D 13 39.6 25 70
JDS2E 15 364 19 151
DS3 0 409 25 0
JDS3A 7 36.9 21 1.0
JDS3B 9 36.9 28 19
DS3C 1 40.6 25 30
JDS3D 13 384 19 6.8
JDS3E 15 321 20 159
DS4 0 370 21 0
JDS4A 7 323 39 11
IDsiB 9 37 27 18
JDS4C 11 317 28 28
JDS4D 13 347 24 9.7
JDS4E 15 302 22 17.6
DSS 0 179 25 0
JDS5A 7 179 25 09
JDSSB 9 238 21 1.5
JDSSC 11 22 21 27
JDSSD 13 18.7 20 74
JDSSE 15 148 11 344
DS6 0 70.6 29 0
JDS6A 7 67.6 28 08
1DS6B 9 619 31 I
IDséC 1l 684 30 18
JDS6D 13 68.1 30 25
JDSGE 15 56.0 25 9.9
DS7 0 385 27 0
IDSTA 7 38 29 08
JDSTB 9 417 24 1.1
Ds7C 1 389 27 19
JDSTD 13 43 24 20
IDSTE 15 42 2 83
DS8 0 45.1 23 0
JDS8A 7 445 24 13
JDS8B 9 416 20 17
IDSEC 1 48 20 40
JDS8D 13 41.1 18 5l
JDS8E 15 40.5 1.6 137

SO AN E YRR S BB . AL=0R
B ,L'=100 7‘7 Fl@uAL*: L ey —L gz, A" =0 ey —
a it s A" =B i — b e (@ TR R IE(E M LT €1
b B R i O A B A AR I PSR A
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FFZW &N ; BOEZE(AE) =[(AL)*+(Ad") *+
(AB")? "),
242 KEWEEE WPFSA G (4% JIDS1E) #i kK
i K IE TR AN S, e R H N 2.4 TR
BRANMESE 6 K, 558, L " b I RSD 43 5N
0.14% .0.74% .0.16 % (n="6) , W K5 % KLU
243 RUEMEZE WIS G (45 JIDSIE) #i K
i B E TR AR S, ) FE R R R 0,12,
24.36.48 .72 h #5242, 4.1 T N 5050 E . 455,
L .a b RSD 43514 0.46% .0.88% .0.89% (n=6) , 3%
BIRESE 200 FACE 72 hiNFasE b R iF.
244 FEMEEEMNE  PIEHLTSIR A Abeee, %
“2.4.17I N ZHGE PSR BB
FEEIFTR A MAE, 2558, PESIR R B ZSI h )
L4y %) 2l 42.575~44.416 . 37.926~45.240, a” 43 5 K
1.624~2.750 1.212~2.365, b" 4> 5 & 1.917~3.755,
1.512~4.503, FRHFFZIR S 0 5 i 41 (
MM, PP KN BAL H —5.369~2.553 Aa’ Ky
— 1.098~0.321. Ab"}y — 1.471~2.355, AE 2} 0.217~
5.397, RN K5, PFSEE R 208 ) s gk AR L,
TERFEEE FOmR TR 4,
25 MO EEMHMKESH

K SPSS 20.0 F 4% B i A 141150 M. H T
SHIREEAR AT IES A, BOR R AR . R gk
WEa=0.05, 2~ FEAS Kruskal-Wallis H #5615 712
WA R PSS 5-HME P 11 L5 20 8] Hes,
S WH G E X (4 *=43.272, P<0.001 Fly =
17.656,P<<0.01), i FHEM R B & 4H 8] o 5 22 5+ 04 it
B (f=4.772,P>0.05)
2.6 TEXMSH
2.6.1  EPESJETIET R A R SPSS 20.0 Fi 4
PEATAH &M 4381 (R [A)) o Spearman’ s rho ., Kendall’ s
Tau-b /56 45 S 44 SR, AE 57200 1 i 8] 2 1E A5G,
A BB 3R 0.517(P<<0.01) ,0.389(P<<0.01) , £ I
%5,
26.2 EAFEHEEATEZEMIECHE  Spearman’s
rho . Kendall’s Tau-b #4625 34 B /R, 5-HMF & & 5 AE
SEIEA G, HH O BB R 0,549 (P<<0.01) .0.405 (P<<
0.01); FFE T A & B8 5 Ap" 5 G 55, AH 5 2 8053 1)
1 —0.509(P<<0.01) ., —0.391(P<<0.01), IH.4},5-HMF
TSP L R A M R B 5 —0.545
(P<<0.01),—0.392(P<<0.01), W35,
2.6.3 7 & 500 B ) A OGP Spearman’ s rho
Kendall’ s Tau-b #6465 28 S 44 g 7, 5-HMF & & -5 4 15l st
[ 52 1E AH O, #H OGB4 3 0957 (P<<0.01) . 0.870
(P<<0.01) 5 PFZ:fl 11 o 55 00 i B ] 52 67 A DG, AH DG R
Bor 5 —0.556(P<<0.01) ., —0.420(P<<0.01), 3£ W35,
3 itie

2020 4 b B 25 80 (—30) SO TR 1972
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x4 PABRREASHEXBERNBENESER(n=3)
Tab 4 Chromaticity value of S. miltiorrhiza decoction
pieces and its wine-fried S. miltiorrhiza(n=3)
G5 L ad b AL Ad AY AE
DSI 43.295 1813 2578 0 0 0 0
JDSIA - 42.3% 1413 1.583 =0.901 —0.400 —=0.995 1.400
JDSIB 43516 1.692 2672 0221 =0.122 0.094 0269
JpsIC  37.926 1.788 3.128 —5.369 =0.025 0550 5397
JDSID  43.892 1.799 3.638 0597 =0.015 1.060 1217
JDSIE 43.679 1.732 3319 0384 —0.081 0.742 0.839

DS2 43479 2467 3517 0 0 0 0
JDS2A 42336 2048 2367 —L142 —0419  —1149 1.674
JDS2B - 43.023 2293 3.131 —0456  —0.174  —0385 0.622

jps2c 4947 1.965 2989 =052 —0502  —0.3527 0.902
pS2b - 43213 1.964 3213 —0206  —0503  —0303 0.645
JDS2E 43823 2.003 3557 =044 —0464 0.040 0579
DS3 43295 2628 3755 0 0 0 0

JDS3A 42462 2.205 2520 =083 —0423  —1234 1.548
JDS3B - 42.336 2.003 2346 =095 —0.625  —1408 1815
JDS3C 42403 1937 2.568 =082 —0.691 1187 1.637
JDS3D 42767 2024 3147 =058 —0.604  —0.607 1.006
JDS3E - 41.999 1923 2958 =129  —0706  —0.79% 1.677
DS4 43.99 2750 3729 0 0 0 0

JDS4A 43716 2365 3256 —0.281 =038 —047 0.671
JDS4B - 43.033 2152 2802 =094 —0598  —0926 1451
JDS4C 43442 2.098 2.960 =055 —0.633 —0.769 LI51
JDS4D 44,630 2256 3922 0633 —0.4%4 0.194 0.826
JDS4E 42759 1.652 2257 —1237 —L0%  —1471 2214
DSS 42575 1761 1917 0 0 0 0

JDSSA - 42.04 1.546 1512 =052 —0214  —0405 0.702
JDSSB 42351 1.640 1826 =025 —0.121 =0.091 0217
JDSsC - 43042 1.895 2855 0.667 0.134 0938 1159
JDSSD - 38.384 1.89% 2964 —4.192 0.136 1.047 4303
JDSSE - 38610 1212 1.840 =395 —0549 =007 4.004
DS6 44416 2.360 3.623 0 0 0 0

JDS6A 42164 2100 2336 =222 =026 —1.287 2607
JDS6B  41.560 1871 2388 —285%  —0489  —1235 3150
JDS6C  43.734 2.165 359 —0683  —0.195 —0.028 0.711
JDSD - 43.816 1.998 31 —0.600 0362 0.104 0.708
JDS6E 43419 1.828 3.365 =097 —05%2  —0259 1.160
DS7 42.898 1.624 2,605 0 0 0 0

JDSTA - 41,670 1502 1542 -128 =012 —1.063 1.629
JDSTB 42.674 1758 2494 —0224 013 =011 0.284
JpsIC 42921 1.862 2902 0.024 0238 0.296 0.381

JDSTD 43.936 1.945 3.500 1.038 0321 0.895 1.408
JDSTE - 42.860 1771 2915 =0.037 0.147 0310 0.345
DS§ 42.686 2180 2148 0 0 0 0

IDSSA 42sl6 199 1948 —0IT0  —0I84 0200 032
DSSB 4850 200 233 06 018 0185 0274
DSSC 4935 251 390 1249 000 LI 169
DSSD 4422 2049 354 L6 0131 1366 208
JDSSE 450 2318 4SS 00 235 3476

FA2I B3 F0PH B3 R B 114 54 0 7 349 R P U s - AR PR 1Y T

SR AARY s SCHRE Y 5-HMF 75 50w ) L 2 s - 7K

HEE- KOS ARY Y FE275 EIRSCIRp LR b, 2E#

LRI R B, 28 0.1 % BERR 1 W h U s A N g

T R FHRER B JHS 11 . .5-HMF 4§ 3o 153 25, il

P LNE-0.1 9% WERRI RO LS A o R, B s e 45
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Tab 5 Correlation analysis results of color, processing time and content of wine-fried S. miltiorrhiza

- N s tho Fi
ﬂﬂ/ﬁ pearman s 1 oﬁ}/j

Kendall's Tau-b Fi

Ad AW AE S-HMF,mg/s  fHHEB,mg/s  fIBEINL, mg/g Ad Ab AE S-HMF,mg/g  fHHEB,mg/s fIBEIL,mg/g
ST min —0.259 0267 0517° 09577 —(.196 —0.556"" —0.205 0.181 0.389"* 0870 —(0.147 —0.420"
S-HMF, mg/g —0.367" 0.178 0.549"" 1 —0.303" —(.545*" —0272 0.124 0405 1 —0221 —0392*
JIERAB, mg/g 0.132 0.087 —0.088 —=0.303 1 0.285° 0.087 0.051 —0.060 —0.221 1 0.177
%%W]]A.mg/g =0129  —0509" —0.159 —0.545"" 0.285" 1 =0.089  —0391"*  —0.100 =039 0.177 1
Ok "FRIR P<<0.05;“ % % "R P<<0.01
Note: “*” means P<<0.05; “* % ” means P<<0.01
A TR RSP T FPHIER B H A A ) i W 5 ST S M0 R B 58 (90 R 25 B, 2019, 42 (11)
PESS IR , (L3 A S0 5-HIMF () H g Fef ] 3 1ok 5% 2538-2541.
2020 4F (R EIZG LY (—3) BRI g 20 o, gEiR (41 #Effise ER0F ORERS A P SINAHI S HPLC #520A]
FE 5 B FF 500 11 .. 5-HMF 25 3 4 545 19 75 3145 % P 0% T & B [)]. 00 T A EE AR AR, 2019, 46 (8) -
4V 1707-1709.
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TR B A5 B AR T, G5 R A — 1 XAl e S 1S JRIAT 5 TR, 2019,40(9) : 339-345.
TP 5 2L H R B () RN BE AN R A 56 . AR ST 45 SR [8] MARIK, GREEZE, VT, 4 32 R Ml i (22 (0 5 1
IR FHE R B Y i 5 SRR AT HE R AR A 4 JI 43 5 ik AR S PEWR T (0. P 25 55, 2020, 31(10)
FFE 1A 05 e s AR a3 . A7 STk 1197-1202.
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Bt | LA — s R R FREAREE (0] £ S B, 2009, 30(24) 1 369-371.
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BF ] 5% 0 %) 5-HMF &5 2 A8 fb AN K, 76 0.1% ~0.2% RIS A A5 B AR AL IS [0]. 7 [ B2 25 B4, 2017, 14(19)
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