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Abstract Objective: To analyze and optimize stir — baked with vinegar technology of Genkwa Flos decoction
pieces by multi — index weighted scoring method based on orthogonal experiment, and to provide technical index
on standardization of stir — baked with vinegar technology of Genkwa Flos decoction pieces. Methods: The
orthogonal experiment was employed to analyze and evaluate the four key factors related to stir — baked with
vinegar technology including the amount of vinegar, dampening time, temperature and stir — baked time by the six
main indicators including the total contents of chlorogenic acid, tiliroside, luteolin, apigenin, hydroxygenkwanin
and genkwanin, the content of alcohol extractive and appearance characters. Results; The amount of vinegar and
stir — baked temperature had notable effects, while the dampening time and stir — baked time had no notable
effects on the test results. Considering comprehensively the effects of four key factors, the optimized stir — baked

with vinegar technology was as follows; add 0.3 kg of vinegar to 1 kg of Genkwa Flos, and fry at 160 °C for
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10 min after dampening for 15 min. Conclusion: This study offers guidance and reference for standardizing the

stir — baked with vinegar technology of Genkwa Flos decoction pieces.

Keywords : Genkwa Flos decoction pieces; orthogonal experiment; vinegar processing technology; multi — index

weighted scoring method; compound content; extractives; appearance character

FEAE N FG FERHE Y 5616 Daphne genkwa Sieb. et
Zuce. WTIRACTE , XA 2 ol kA6 B %E, h
WHEEAMZ — B TMRA L) <FHT
i > BV AR AR TR R TR SEAEAE
B, V58K 1B, Z O AR TP . Ml s
BEVEREAR, i PR b 22 37K i K 0 g JE ARUK B Tk
BUR Al g i S8 o 5 AR SCRT 2% A0 55 26 4 7l
YR ORI PN N AP ON N
TSRS T RN TR 75T RS e |
L 7 A ATH IR T A HEL 1 T AT T 5 (RO o) (T
W E 4 B A% M M R TR A R SR
A H YRR TR E, B AS YRR, BT
He N RS [ 24 4 ) 56 A8 bm o P WSC R R I 9 %,
100 kg 546, FITE 30 ke, K0 BSOS . 25 Ba) 42 5 4%
HR 2 M TR R R, AN [R] b XA SE R KO A
I S F o AN ALY, 4 100 kg 5648 AT A 18 kg 3
70 kg A, HoA M ] T 2S5 80A B 16 7, 1
il 26 S et Bl /D AR R HR A . SEARRYIR TR T2
LM , B 2K TR g s R

WA LB A BORRY B S HE), InfpRe AL 2
B P2 M L2 hR A YE AL, — B AT LN
TERIT S " L ARB ST LSRR o SE L BT 58
X TEAT ) SCEREE Al |, SR E SSI #2246 bR
IEGEIk , S AEH &A1 6 il (S0 5R LR
BRER BRE TR R RESEAER SR R
R R Y RO AR AR O AR s
i, 38 32k 25 ¢ I St Pol ¥ BsF ] A o] 3 R LA B i)
IR I] 3K 4 A PR 2R X 56 A 6 i T 25 9 S mel , 0 L o]
LTI A5 3 52 00 5T i 0 B R S8, ik
i B 56 AB T 5 ML T 20, MRYE I i B, i T i 52 7
PO B SR R, PR UE I R T 254 4 A3
1 RE5RE

Waters 2690 — 2695 = %% & AH € 3% 1%, 0 35
€2695 Separations Module ,2998 PDA Detector, Empow-
er {0 3% T {E uh ( Waters 2 & ) , METTLER TOLEDO
XPEL05 7347 K- (KRG EE 0. 01 mg, M)y — FE71

RWEHR L

ZEPRF Y FHEARA ) ; KQ - 300DA B A%
FEE RS (BRI A AR A RA R o

Xif B 4 JE R (HiE45 110753 - 202018, 7 & LU
96.3% 11) ARBEZE (L5 111520 —202006, 7 LA
96.3% 1) SR (5 111901 - 202004, & & A
98.4%11) SuE % (5 111899 - 201202, & 1+ LA
94. 9% 1) £h [ B 5 24 A e I AT BB AL, AR AR
(4L 98.5% 1) JEILTEIE (L LA 98. 5% 1)
W 8 _E R A A BR A W] S e A

FH A 2 B 40, 3 Sl A S8 S i 4, 7K
Millpore —YHBZK . SEAEFE S (415 H1901380) I
TR A= Al , 28 r B 24 A B 5T e 5K
WF5E 51 % 58 N 5646 ( Daphne genkwa Sieb. et Zucc. )
IE Sl ORFES (Aot e TS A R A A i
6904800168189
2 EENE
2.1 FEWAH
2.1.1 RAXIGER

IERIFIR AR R R BT TR R SR R
FESCAEZR BXT BR G AE B R AR E , I 70% HY {5
fifE o 25 2 100 mL &, R 1 mL 5 4% R R
25 wg AREEES wg BT 25 pg SR ES0 wg olt
2 50 pg FERHSEIER 50 pg MIRATATR, F25), RS
2.1.2 TR

BURGRIR (1 4 50) 291.0 o, Ki B FRE, B B
FEHEIE KB 70% FEE SO mL, B, # (3)
250 W, Jii#% 40 kHz) 4bFH 50 min, ¥, FifR i,
T0% W AR IR (1, $550, U, RSB, BI15
2.2 gkt

% Agilent Eclipse Plus C s (250 mm x4. 6 mm,
S5 pm) (AFEHE, LN (A) —0. 1% HRRKEE W (B) K
TshAH, BB (0 ~4 min, 8% A—15%A ;4 ~26 min,
15%A—23%A 326 ~30 min,23%A ;30 ~40 min,23%A—>
60%A ;40 ~50 min,60%A—95%A) , i3k 1 mL + min~',
RO 4 254 nm A3 35 °C, #EAE R 10 pL, 76 Bk
I SIE T IR AT BE S AR S G T LA 1



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(7)

- 1147 -

0.284
0.26+
0.24+
022+

0.2+
0.18+
0.16
0.14+
0.12+

0.1
0.08
0.06 4
0.04
0.024

A/ AU

0

0 5 0 15 0 25 30

0.3
0.28-
0.26-
0.24-
0221

0.2
0.18-
0.16-
0.14-
012+

0.1
0.08-
0.06-
0.04-

0.02 7_]
0- U

Al AU

35 40 45 50 55 60 65 70

t/ min

Wb .

0 5 10 15 20 25 30

1. #3518 ( chlorogenic acid) 2. AJREEL K (luteolin)
% (genkwanin)
E1 RBEXNEMR(A)5HER(B)BIEE

Fig.1 Chromatograms of mixed reference substances( A) and sample(B)

2.3 JyikeeEsg
2.3.1 MEEZA

A3 A BB 2. 1. 17 TR VR A R R R 2
5.10.15.20 .25 uL,$#%“2. 27 Wi | {4 3% 244 gE 47 00
TE o LA XS BR A HEARE B (X, ) A A8 A B, 0 T R
(Y) R AR AR, 22 A5 o il 2%, 115 4 Il ey e
Fie /N =10 7157,6 B JERR 25 R E LR 1,
2.3.2 KEHE

FEBREL 2. 127 R A W 10 pL, %
“2. 27 (A AR SRR 6 U, I E A5 B A3 (6 T e 1Y)
TR, TR AR R R R R AR SRR R

35 40 45 50 55 60 65 70

¢/ min

3. 4R (tiliroside )

4. FESE K (apigenin) 5. 255678 K (hydroxygenkwanin) 6. 5516

HIGTEH R EARIEM AN RSD (n =6) 4351 K
0.19% 2.7% .2.4% .0.33% .0.16% 0. 10% , 3
AR PERE R AT .
2.3.3 mEM

Hrl— 1y se 64t 5 (A5 H1901380) #yk 1 g, 4t
6 Uy ABBEFRE , A 2. 127 T T 5 ikl 4 itk i
VAW, PERE 10 WL R TIU5E , TS 45 B o0 €0 T DA ) e T
TSR IR R AR R B R PSR RS EHE
R OGRS EYE S 58 0.2% .0.1% 0. 1% |
0.2% .0.1% . 0.2% , RSD 4% % 4 0.64% . 2.7% .
1.6% 0.71% 0.55% 2. 6% , 30 J7 i T & PEHHT

RO S



- 1148 -

W) 5 M F R ChinJ Pharm Anal 2024, 44(7) @

x1 6 PHOLMEXRERER

Tab.1 Results of linear regression equations of 6 components

%y e LIS prpEs

( component ) (linear regression equation )

23 J5L 2 ( chlorogenic acid)
AR Z (luteolin)

HRAEC (tiliroside)

T3 2 (apigenin)

2 ILSETE ZE (hydroxygenkwanin )
25 1 2  genkwanin )

Y=1.02 x10°X -2. 69 x 10*
Y =3.41 x10°X -9. 34 x 10*
Y=1.67 x10°X —1.79 x 10°
Y=2.70 x10°X -3.71 x 10°
Y=1.17 x10°X -2. 81 x 10°
Y=7.41 x10°X -3.24 x 10°

LML E BEFR
(linear range)/pg (limit of quantitation )/ g

0.05 ~0. 65 0.999 7 0.018 4
0.01 ~0. 14 1. 000 0.010 8
0.05 ~0. 64 1. 000 0.1619
0.10 ~1.30 1. 000 0.007 8
0.10 ~1.28 1. 000 0.006 1
0.10 ~1.26 1. 000 0.008 4
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Tab.2 The factors and levels in orthogonal designs

% (factor)
K-
(level) A Tt B el g 1 C Rl D A5l ]
(vinegar usage) /% ( dampening time ) /min (temperature ) /°C (‘stir — baked time ) /min
1 20 15 130 10
2 30 30 160 15
3 50 45 190 20
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Tab.3 Design and results of the orthogonal experiment
Fr PH 2 (factor) 1HRES R (test result) A4y
(No.) A B C D Y,/ % Y,/ % Y, i ¥, y;  (score of total factor)
1 1 1 1 1 0.9828  31.58 14 48.76 25.47 9.33 83.56
2 1 2 2 2 11667  30.06 7 57.88 24.24 4.67 86.79
3 1 3 3 3 0.9764  34.29 4 48. 44 27.65 2.67 78.76
4 2 1 2 3 L1190 3242 15 55.52 26.15 10.00 91. 66
5 2 2 3 1 1.0745  29.27 14 53.31 23.60 9.33 86.25
6 2 3 1 2 0.9603  36.50 14 47.64 2. 44 9.33 86. 41
7 3 1 3 2 12004  26.01 3 60. 00 20.98 2.00 82.98
8 3 2 1 3 0.9757  35.60 9 48.41 28.71 6.00 83.12
9 3 3 2 1 0.9059  37.20 13 44.94 30.00 8.67 83.61
I 249.11 25820  253.09  253.41
II 26432 256.15 26206 256.18
I 249.71 24878  247.98  253.54
(P +IP +11%)/3 64756.48 64 723.36 64 740.88 64 708.64
sS; 49.47 16.35 33.87 1.63
f; 2 2 2 2
R 0.0525 0.0477 00115 0.0035
T (note) : Yy g 6 A BST 5 B SR Yy IRV MEIR Y ) 2 35 Vs R HERAR 43570 Ty 6 A IO & AL AR 535 3, AR N & BT AR 53 5y R PEARA

A T ASHEERIUFH 1 AAKFH 3 YOk LE G533 1A, B 249. 11 =83. 56 +86.79 +78.76 5 1 R & I HIU 452 MKV 3 iksnsri &
3431 2, B 264. 32 =91. 66 +86. 25 +86. 41; [ Jy 44 KT T 45 3 Ak Ty 3 YOk Zs 41543 19 B0R, Bl 249. 71 =82.98 +83. 12 +83. 61 (Y,

is the total content of 6 components; Y, is the content of alcohol — soluble extract; Y is the description score; y, is the content weight score of 6 components ;

y, 1s the weight score of extract content; yj is the descriptioin weight score; [ is the sum of the total factor score of the 3 experiments at the first level of each

factor, that is, 249. 11 =83.56 +86.79 +78.76; Il is the sum of the total factor score of the 3 experiments at the second level of each factor, that is,
264.32 =91. 66 +86.25 +86.41; Il is the sum of the total factor score of the 3 experiments at the third level of each factor, that is, 249.71 =82.98 +

83.12 +83.61)
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3.3.3  BASRIIAE AT

ARYGRIAE T 7% FE AT N R 2 T, e ]
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EEH T . AR TAGE .6 Mzl B (2
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7 60% (I g 75 3 W27 ) , BEVs PR R 4 3 it o
30% (Fe HrAe N RILFNE 25 30) i 5% XA ), Ja i
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T BT SR AR S — 1R 100 43, G R 7 S i
7100 43, WA 1 o kE 54543 4 0.982 8/1.209 4 x
60% =48. 76 MMSHE ; BEATER 1 15 70 1 TR B
PEARPEEARIE IR 4, NFRTH (075 Bt S <0k 3 N5
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Tab.4 Grading standard on description of processed decoction pieces
WiH PESrFRUE ( grading standard )
(item) 5 2 1

2.7 (color) % 4 (dilute yellow) H {6 (yellow) B {4, (dark yellow) kR4 (brown and yellow)

Joith ( texture) FAHK (soft) BTG (soft with crisp) M (crisp) el ( quite crisp)

S (taste) ol hi A<, (slight sour aroma) BRAMR , JTo & (slight sour taste) IR R ( sour taste) A% i ( more sour taste)
3.3.4 FRSHr FEHTH 2052 ma PR 3R B R T A B .C.D,

3.3.4.1 FHWHT MK 3 SpHrai el TR R
ALA, > A, > A RFFRIZE BB, >B, >By i FHE C,
C,>C, >Cy; ¥ FHE D,D, >D, =D, il &
IR ZE(H R RN, A3 M AE TRy 4 MR R 050

3.3.4.2 JrEa XHARERHEAT I 20, U
FEA I I N IR B 45 R 5 A B
FE DB ] ) #9757 22 e/, ORI 3R D AR i 22
T, RS,

RS HESWE
Tab.5 The square variance table
T5 2R B2 E B Ji 2% F s 5
(source of mean square)  (sum of squares of mean deviation)  ( degree of freedom) (mean square) (F ecritical value)
A 49.47 2 24.74 30. 350 19. 00 <0.05"
B 16.35 2 8. 18 10. 031 19. 00 =0. 05
C 33.87 2 16.94 20.779 19. 00 <0.05"
D 1.63 2 0.82 1. 000 19. 00 =0.05
122 (error) 1.63 2 0.82

HE(note) 1 Fy 5 (2,2) =19.00, . F/RA T &M (means the significant effect)

ST I3 ACHIERE) R C ORI
MBGEEAI T LA BHIL, T % BRI
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oI 15 min D1 504 74 1 BI5E 7 6 A TF
B A5, IR, B DU I £
K, B4 10 min ZEATIE B AR 52 6L 14 PR
S DL IR R SR T 2005 A,B, C,D,,
B 1 g S5 B4R H A 0.3 ke LRI 15 min 25
HESER L, 160 C A 10 min.
4 itig
4.1 FRPUSR AR

2020 4ERR( o A BRA 125 ) — B SEAE
T 2 7 AT AR A 5L
e FLRGIT, 5B 25 R0 2 K, T XL
R E

TrEHAT T TR 25 42 1 P S I A i 4 el
DA IR X $ ISR 1 S ), i B P i IR T
PR 5% 000 i WA i B8 47 g T A I g 4R B iR
Pk A A TR
4.2 RIS [A] R B U A 1) 4R

T SR A IR ) R AT 25 42, i) R R IR 20
30.40 .50 F160 min, 2% $F B, #8 A FEH 50 min (it
T VA VR A € i U 0 T AR, B IBCRR R Ry, S e A
HE R 50 min AF S B ] o

[F) I 25 ¢ 1 $RIUEE R, 23 0l LA K L 50% FR
70 % I AT AR Oy i BT R AR R BCR
70% B EEAE 75 42 B 50 min 15 3 14 4% (6 1% 1 9 i
MR, S HCR R, B P 70% WY BE AR o 2 1R
il
4.3 AR

415 % 8¢ Agilent Eclipse Plus Cq (250 mm x
4.6 mm, 5 pm) @i%ﬁf\Agilent ZORBAX SB - Cy
(250 mm x 4.6 mm, 5 um) {44 | Agilent TC Cq
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(250 mm x4.6 mm, 5 pm) fAj% 4 | Kromasil 100 -5
C18(250 mm x 4.6 mm, 5 pm ) {6, 3% 4 1 Diamonsil
5u Cs (250 x4.6 mm, 5 pum) A4, 25 L Agi-
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4.4 KBTS

rh 240 ] 2 — UL S8 R R R 2 B R AR
it Zed e ) A AT PR C T B R 2 SORHEE T
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G ) Y Tk, SR AR i O T AT R AR
22, HR 24 EROR ] 2 SR AT T A AR AR B 2 2 T Y
fege &g, S/ I T2 Ak Sl dE b . o3 A
il T 52 me R R AL 2, A a] D7 f 3 26 5% 1 [ 3% 0
LAl AT B AL R L2 — B TR R Y
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TE AT MR A 1 A2 M DA A T 3 P Pk I H
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YN0 N E IR R T P IO/ G e R B Vs
BRI 21 ABIRSS LASE AL S S M T2 L nd
BT RSB BT, 456 248 b8 A 7345 23 i O
AL 5 9 J i 22, X2 e i) L2/ 24
R ZA K047 255 70 H, R0 45 R ot AT )
ZE A5 2253 M, B A ELSAIE , 5 484 R &R
il L2 A2, s Bt R A, IR A5 R T A
AL TS S H ) T2 254 B, X4k 3l v 254K 7 i il T
M RLE AL bR AL B R B T 5] 4 A R
R
4.5  PHEFKF-70Hr

AR T S5 H T BB 4 A
25, BV PRI S | Pl e B ) A o SR A0 o s ] DA 2
SEHREE S T 2R o BB R 1Y 7K P i
FEFEFUESCHR 1 LAl b, 350 0 64T T B R OK
VoA, A E B R 3 KR T IR A
5, DR UE B0 R 3R K R 1 G BB B R
T E B R b i A 1 R B ik e R A AR
— & 1Y BAR S B de b AT AL LI AL, 115 0
il T — @ bl EAL, T S PR, ik —
A A5 A0 A RE AR R B B R AR R T R SCHR A
PR B
4.6 SrHTIRbRIERE

SEAL T E AR A e E AN — B
AR RE R TE A Z ak  pE E X e )

OISR e e Al i 5 ke R AR Ak, R A o
TR AE bR, SOA IR e T 5 A>3 i 2
O R BE R TRR TR MREESTIER
AL AL 6 Ao (1 15 2 B A S 20 A 4 il
TR AR, [ I 45 45 B PR 35 Hh 0 00 5 i A
Ml s SO DR AR 25 3 [ VR Db 5 A A AR
MR FHAA S AERE M T2
4.7 {RAUEH TR E

AR FH 7 22 93 B 5 56 4% I R BOK P e M
TR R, f1 3 5 R UL, Jin i e b e ol 3L 3
X2 AMRFERAI AR A B F W, AT, N
R4 30% LBIE N Al , X — e S BT (R AR
SRR ] 245 S ) PO 06 3 O A 7 B 1) — B, AR
Z2HRTT T ML T R B PH I L] o o R O S
— W EMA N R IR R, SR A R R
e R I , B LA E ‘B A A i TR R A T2
FKEEFTTE . LEBATRRC A N RIL A [ 245 L) 7145 3t
TR M R R S ML E RIS Kb 2 () U 3C
KPR 3K JE R 2 D T 2 S o e E
18, NI AT 1 L BE R R L Ak 4 4
B KA, 43 91 & 100,130, 160 F1 190 °C, K& #f
100 “CRBHIAEM G , AMEFER A, T H 7R 21 3
LA, e R BUE HIEE 130 160 1190 C
VeI BT 3 A KF o

3 2 A~ PRUER el T i 1) B e o P i) x4t 6 245 2R 0
WEVERN BTSRRI T RAETE ALY, 5L
SR, T TG, B RE/ N SEBR S B0, Fol 1
)€ K 15 min, 460 8 i 1) 52 4 AN B £D 10 min 45
b SR LS R, B el TZ
e R A,B CoDy B 1 kg SEAEIR T AIA 0. 3 kg i
Fedifd 15 min EEFELE, 160 CHbH] 10 min,
4.8  FEIEUA M

RO — e i S hE A 25 R, DLAR
UEG PRI 2522 42, A i) T 202 0 & M S M E
BB (19 VR A Rk, FL2Y il , 57
3 AR BTSRRI e 2k o AR S
FBUEAR B L GEMBE & T L AT A% 4%, 5 3
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