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Establishment of the Microwave Processing Technology of Yellow Wine-processed Curculigo orchioides and
Comparison with Traditional Technology

LI Yuanyuan, WANG Wei, JU Chengguo, JIA Tianzhu (College of Pharmacy, Liaoning University of TCM,
Liaoning Dalian 116600, China)

ABSTRACT OBJECTIVE: To establish the microwave processing technology of yellow wine-processed Curculigo orchioides,
and compare it with traditional technology. METHODS: HPLC method was adopted to determine the contents of curculigoside,
orcinol glucoside and orcinol gentiobioside in C. orchioides. Based on the single factor tests, microwave processing technology was
optimized and validated with orthogonal test combined with comprehensive weighted scoring method, with the amount of yellow
wine, microwave power, wetting time and microwave time as factors, using the contents of curculigoside, orcinol glucoside,
orcinol gentiobioside and ethanol soluble extract as the indexes. The contents of C. orchioides decoction pieces and processed
products were compared. RESULTS: The optimal microwave processing technology included that the amount of yellow wine was
20% (the weight of C. orchioides decoction pieces was 20% ), microwave power was 300 W, wetting time was 3 h, microwave
time was 2 min. After 3 times of validation tests, average contents of curculigoside, orcinol glucoside, orcinol gentiobioside and
ethanol soluble extract were 0.095 6%, 0.723 9%, 0.406 6%, 10.115 3%, and RSD were 0.71%, 0.54%, 0.99% , 1.44% (n=3).
Average comprehensive score were 99.08 (RSD=0.69% , n=3). Except for the content of ethanol soluble extract in traditional
wine-processed product, the contents of curculigoside and orcinol gentiobioside in traditional wine-processed product and
microwave processed product as well as the content of ethanol soluble extract in microwave processed product were all significantly
higher than C. orchioides decoction pieces; the contents of curculigoside and orcinol gentiobioside in microwave processed product
were both significantly higher than traditional wine-processed product (P<<0.05). The contents of orcinol glucoside in 2 processed
product were significantly lower than C. orchioides decoction pieces, while the microwave processed product was significantly
higher than traditional wine-processed product (P<<0.05). CONCLUSIONS: Optimized microwave processing technology is stable
and feasible, and can be used for the processing of yellow wine-processed C. orchioides.
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1.1 FEUES

AW S ALER A - Waters €2695 7 HPLC 1%
(35 [F Waters 23 7] ) \KQ-250E % [ F #8755 I v e v (VT
SRR S AR A BRA F])  XMTD-8222 il v $ e i
G RAE (RS 2 S i & AT BR A \] ) \HZ-A6002
RUHL - RF- (i e T 4RV 2 A7 FRA F] ) .FA1004B B HL
F RV (R AE B R A AT BR 2 F] ) \DFT-200 74 /55 3
T3 RER WML CHIT VT L0 T AR R WL BR 23 7)) . STG88C
TG IR = B AT BR A W) 25
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13 467 2 A 0 BB (45 O0201AS, 4l i =97% ) (&3
W3 e JIH OB X IR (L5 T1014AS, 4l >98 % ) #4111k
H KEECEMEAAT BR A A 5 90l (415 20190202,
K BE 109 ) W) B 3T T B8 11 29 2400 I A5 B 28 ) 5
P N BRIR IS R i 4l HoAax iR ¥ o o b ali, Kl
R4l
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RN F] 200 77 e 24 K 2f R 2 e S ARG RS e R
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2 AEEHER

2.1 IFRARREBERMIH &

2.1.1 ABMEERR CBALSE 2R R A Ak, P, YTk
2mm 8, F 60 CHLHE ST T8, B
2.1.2 (SR BUERAMSK A 20 g, B T2
255N A 109% B0 (RRAEALSH AR R BT & i 10% ,
R FEAT, (38, R g R 5, BT, DOk
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2.1.3 fESIE BCERAMSE KA 20 g, BT A
ZEAR N LA 20 9% B HEST , Pl i , P28 T i 4 E
L BGE T AR 450 W RGN 1] 3 min, TR B BT,
I
2.2 EEAMEHYHNE

L 95% 2B R A , 4% 2020 4F i b 1 25 i) (g
P05 )G U] 2201 322 HE A0 1 T < I R I
P IEE I E,
2.3 WFHFE3MESTHNEENE
231 @ &M Ol 3 1F —— LA Diamonsil plus 5
(250 mmx4.6 mm, 5 pm) KGR, L2 E-0.1% B
W (2476, V/V) R shAH ; Kl 44 210 nm JE Sy 1
mL/min; #7830 °C 5 FEFER N 10 pL. @ SEE 5 4
BEAF L& SE W g I 0 1T —— L) Diamonsil plus 5 (250
mmx4.6 mm,5 pm) A @5, LG (A)-0.1% BEFR 7
W (B) Ay it 8l AH A7 86 B2 R B (0~ 7 min, 95 % B—
90%B;7~20 min, 90 % B ) ; K I iz K &y 220 nm ; 37 4
1 0.6 mL/min; #7584 30 °C 5 iR 10 ul.
2.3.2 XTRESLEWATT RS AEEARIUIIE  5 R
AR B R IR O IR A A, A0 B BT 10 mL
SRR 0 S A O R A 2 B TR AT AR
PR AR T B ST O IR OB T T v B 4
0.152 0.0.227 0.,0.247 0 mg/mL FYBf— X BR AL 3 Wk
2.3.3 AN EWR AT A B2 137 IR OB e
MZEFE AR (e =50, N R 1.0 g KB PR IAH
Fi 50 mL , FRE UL, I EIGE 2 h, B, AR, PR e
i, EEAD R R Y T, 305, i . A R
WU 20 mL, 78T, AR i i H B4 VS O F 445 B 22 10 mL dit
S R B R R AN AT, 42 0.22 um TRALUB R
b, BERUEWE , RIS, [FEHIAS AN O AL geils 5
WA A A A
2.34  BAPEXS BRSO IE  DUHEE Ry B M X B R
2£0.22 pm FALIE BRI, BUELIE T , BT
2.3.5  FRGUEMREE BRI A
Tt VA T TR M TR T A1 25 ) R B 1 % B B i, 4%
“2.3.17 WU A SR HEREINNAE , 0 Sk A R, R UL 1
FH L 1 RTAL, & I e o3 i A B R T 1.5, B
P X RSN 2 TE T4 -
236 KMEXRRFZLR ORI BRI 2.3.27 0 F 4 H
— o] HE VS VRO o, P AR R, S B S o
43 9 30.40,60.80,91.20,121.6,152.0 pg/mL, & B
B BETT 45.40,90.80,136.2,181.6,227.0 pg/mL, & B
P J A 5 49.40 ,98.80,148.2,197.6,247.0 ng/mL [
KW — RGN ZRVE VTR, 45 42.3. 17 0T (i A5 (4 kR
JE L TOSRIETH AR o DA AR B0 A o (X)) SR Ak s i
TR (Y) MR FRIEATERPE RN, 45 1 L 1.
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Note: 1. curculigoside; 2. orcinol gentiobioside; 3. orcinol glucoside

Bl FEE3MMsR#eERAMREHNSRiREaIEE

Fig1 HPLC chromatograms of system suitability tests of 3 components as curculigoside

F1 FEFESMHASPEMATE KEEE EER
FOA& PR
Tab 1 Regression equations, linear ranges, quantita-
tion limits and detection limits of 3 compo-
nents as curculigoside

R RIH r Stk g EER g B e
[Ba:s T=2546475X+51307 09994 03040~1.520 01267 00380
EEEAMT  r=1924288K+480878 09993  04540~2270 04540 01362
LHBRA R 7=1183206X4246406 09991 04940~2470 04117 0.1235

2.3.7 ERRAKMRE L Be2.3.27 I 45— X}
RS W, R B R R, 442 2.3 17 T T i A A ok
FEMAE il st g, 4 B LG L 102 1.3 13
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BEFIRG IR , 25 5 L3 1

2.3.8 EERBIE BRI 2.3.27 TN A R —
Xof SR VRO i, $2.3. 17T T {3 A S S HERE I
6 YK, IC SRR, 255 NIFT S R A A T R
Pt o IH b3 06 1T A RSD 43531 R 0.81% ,1.28%
1.55% (n="6) , RELEHE 2 RIT .

2.3.9 FUEMARL  BC2.3.37 5 R A TR (O
TN )& =, 3 T T iE 0.2.4.8.12.24 hit}
Fi“2.3.17 TR O35 2 R RE NN 22 |, e s TR AR . 2551,
V(11BN e i = X Ly e 1 9 T A0
RSD 435124 0.84% .1.03% .1.22% (n=6) , 3 W {4z i
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RT3 T ICE 24 h NEEARRRE o
2.3.10 FAEMEIREE  BC2.1.37 500 N e AN RE
AR A 1.0 g, 26 7, 192 42.3.37 30 vk il 45 R i v
W, P 2.3, 17 U (g 25 PR ERE I A8 |, 10 SR e 1 FELD
b E M AT A TP Lo i i AR SE T
F R AT B R e R T 0 o iy
0.089% .0.789% .0.423% ,RSD 43 %} 0.58 % . 1.42% .
1.05% (n="6) , RINZ I EERE MR
2.3.11  fREIEDICARIAE: RS ARIC2.1.37 U S
St A G M R AL R AR R 0.1 g, 3 6.y, 23 Bl A
“2.3.27 T A5 B X B A I RO L $242.3.37 I vk
il A A S VA, T 2.3 17 T T (3 A AR A
C SR TR R, 45 R AR 2,
FR2 UFEE3MBABIMERKZERGELER(n=6)
Tab 2 Results of recovery tests of 3 components as
curculigoside(n="6)

Febht, TR, AR, JE, IRECE, FHEICK, RD,
g mg mg mg % % %

ikl

[Ea 01001 00808 00800 01592  98.00 917 145
01009 00815 00800 01612  99.63
01003 00810 00800 01609 9988
01004 00821 00800 01611 9875
0098 00806 00800 01585 9738
01000 00801 00800 01612 10138
BRBAET 01001 07660 07600 15258 9997 9949 068
01009 07751 07600 15301 9934
01003 07675 07600 15167 9858
01004 07623 07600 15262 10051
0098 07517 07600 15073 9942
01000 07685 07600 135219 9913
ARG TEA 01001 04105 04100 08202 10017 9945 116
01009 04171 04100 08269  99.95
01003 04139 04100 08213 937
01004 04284 04100 08268 9717
0098 04078 04100 08171 9983
01000 04090 04100 08199 10022

2.3.12 FESEEGE S BIEBUE G Ak RO
TR AT AL SRR SR A A8 i, 442,337 100y kil
AR AT, TR 2.3, 17 IR A A HERE I AE L 3D
ST WA THI AR 42 s o T 208 32 1500 45 o 0 i 20 G 55
FESPA THRAE 31
24 BREEXE

3 A A e RH 5 SRR 1 1] S e i il T2 S5 5l &
2[RI AE EOR R, AN 5 S BRI D) 2R | e Vi s [
BRI ISF PR I o R A7 B DR R S5 5 TR, 228 AH 56 S
R [15 — 16] 8 2 45 I R AL, 3 Fi i 1 28 i o0 B i
PRI S R AL E R 25% o AT AR ELES
T4+ 255 T4 = (25 % X/ Xt 25 % Y/ Yo+ 25 % W/ W+
25% ZI Zus ) x100% o FH, X Y W Z 50 BIFE R
B A AT S SR e I T AR R
B, Xy Yonas s W s Za 5390 278 R BLA3 B B Fe K
{EL, 25 A PEA3 7 2 A b Jo B
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241 B BC2.L IR AR Ak 6 4y,
%y 20 g, LA 20 % &9, FeliiE 2 h 5, 240 T b 46
# b 1 Ok B E] 3 min, 25 5% A [R] B 2 % (100,
180.,300.450,600.800 W) X Zi- &AM 1SN . 4524, 24
TR 380 450 W I, £55 VF 43 fic ey L O PRI h %
300~600 W A7 IEA s it , PRIl 3.
F3 ARMKINEIZE TSR
Tab 3 Effects of different microwave power on com-
prehensive score
R W I, % BEMWREET, % SRR, % BREREY, % Sas. 4

100 0.069 7 0.6270 04540 9.9670 8237
180 0.076 0 0.603 3 0.3579 99170 80.96
300 0.0809 0.765 1 04169 111200 90.82
450 0.0774 0.8037 04743 12,0767 95.54
600 0.0746 0.7077 0.548 5 113483 93.56
800 0.070 8 0.5140 0.5087 11.8300 85.54

2.4.2  FeligEEE] B2 17T R AR O 26 4, B
15320 g, A 20 % FEIE , el i A [] ek ) 5, B2 0 T i
PR b, E MRS 3 450 W S A 3 min, ZEON
A PRI IR ) (1.2 .3 .4 .68 h) WA PE B . 4508,
[t 2 h gl 3 h B I ZEG TEor 8 R HAH 22 AR, ik
fe iR A] 1~3 hbf T IEAS SRR BE T, PEILR 4.

x4 AEIREREXESTES BN

Tab 4 Effects of different wetting time on comprehen-

sive score
R b EE, % BEBEEET, 0 SRMEM R, % BEERAT, % SAE 0
1 0.067 8 0.5369 04251 12.0970 79.68
2 00702 0.860 8 05575 9.658 1 91.07
3 00785 0.7827 0.548 8 9.816 6 91.36
4 0.053 6 0.608 8 04999 10.605 2 T
60 00597 0.726 4 03897 12906 1 82.58
8 0.0430 0.646 1 04822 11.2883 75.95

2.4.3  fhckEtE] 2R AR RO 2k 6 4y, B
#3 20 g, A 20% B, beliid 2 h 5, 25 TR0 4
F b VR T F 450 W, B8R Al S e e] (1,23
4.6.8 min) WEZEEPEIF AL o S50, SR I A D 3
min i, Z55 PO Ry , SO PERERINT ] 2~4 min B4 T 1E
STV PRI 5,
x5 ARERKE EXER ST R R0
Tab 5 Effects of different microwave time on compre-
hensive score
BRI min AFHF, % BEMEEET, 0 BRMIMRT, © BRERND. © S50

1 0.074'5 0.6410 04941 113000 89.87
2 0.066 0 08144 05177 11.968 2 94.85
3 0.078 6 0.8080 04767 12.1976 97.16
4 0.068 8 05184 0.5007 119211 85.98
6 0.065 6 08368 03823 10.049 5 8492
8 0.064 4 0.568 5 03411 87591 71.89

244 AR B2 R AMSER A, 3R 6 0y, By
20 g, AR FE 3578, (o3 2 h s, B2 TR b3t
B b RERMIE I EE 450 W SR B 1] 3 min, ZEEA AN
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W (5% . 10% .15% .20% .25% .30% ) X 254 PE4r 1
BN S5 MR R 15% 0], A R B, Ok R
T & 10 % ~20 % 4 7 IEAS L5 T, FE LR 6.

B Em(P<0.05), K% B LB F#I(P>0.05)
T RER , B W E A T2k 4.B,CuDy, BN 4
20% S22 300 W R At E] 3 h R A A 2 min.

%6 AEMBEEWEETES RN RO EFRREH TERTE
Tab 6 Effects of different the amount of yellow wine Tab 9 Analysis of variance of microwave processing
on comprehensive score technology of yellow wine-processed C. orchi-
IR % fIGEE, % EEMABEE, % SEMEB W% MEERLY, % G55 oides
5 0.063 8 06401 03943 70989 7161 JERE BRI A Flf Plf
10 0.0678 06497 04788 93677 88.62 4 182,541 2 121370 <005
15 00756 0.660 6 0466 1 111567 9491 B 1504 2 1,000 >0
2 00742 07779 04333 83192 90.19 c 32,052 2 21311 <005
2 0.063 6 05892 04921 9.0002 §5.14 D 168712 2 112,176 <005
30 0.069 4 06374 03533 103175 84.50 i 1,500 2

25 IEXZEW

251 IEACEEBT  AEFINREE AR b AP
DL it (4) s 2 28 (B) i B[] (C)  fed i B[]
(D) B LR ANSHIT B B AT 5 R e A
TR YRR I Y S B ZE S PR TR bR, R
Lo (3DIEASRIEATE o WA T2 R
HKP IR T, St 7 S AR IR 8, T 22 e
R,

RT OBEWFHEETH TENERSKE

Tab 7 Factors and levels of microwave processing

technology of yellow wine-processed C. orchi-

oides
KF 4,% B.W C,min D,h
I 10 300 2 1
2 15 450 3 2
3 2 600 4 3
x8 BEFRMKAFIZHIREITAREER
Tab 8 Design and results of microwave processing
technology of yellow wine-processed C. orchi-
oides
B2 4 B C D ey, EEMEE BEMEE BRER SR,
7 % M CHEe e h
T 1 T 00873 04119 04040 9945 4TI
20111 00935 0SMT 03418 99855 7116
31 3 33 01031 05282 03984 95067 8101
42 12 3 00004 07160 05161 100539 9313
5002 2 31 00874 05830 03943 93098 7832
62 3 12 00915 06506 04580 108178 8771
T3 13 00952 06277 0381 115674 846
§ 3 2 13 00984 07936 04978 102538 946
9 3 3 2 1 00893 05907 0396 118388 8418
Ko 7763 8416 8568 79.7
Ko 8639 8337 848 8317
Ko 8781 8430 8132 8959
RO1008 093 436 1052

P2 8 AT, 28 DR X 3 i gy 28 Al 0 AN i v 3

MR

Wi B R/ NI P M3 R D> 4> C> B, el

HAE M ABCDy HEITHL,AEA.C.DXLEERTED
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2 Fooso.)=19.00
Note: Foos.=19.00
252 IBUE  EU3HEC2.L.17HWUR AN A, R 100
. % BRI AR AR T2 4 3 AL A L A%
“2.3.127 2. 27 UR Jy i o3 A E TR . SRR
PR AR | BRI R I R A R )
- 2 55 5 3 31 89 0.095 6% L 0.723 9% . 0.406 6% .
10.115 3% , V-3 25 45 7F43 4 99.08 43 (RSD 47 0.69% )
W IS fe TR ML i) T 25A80E T AT, TE AR 10,
F10 BUFREETH TZHWHRIESER (n=3)
Tab 10 Results of verification tests for microwave
processing technology of yellow wine-pro-
cessed C. orchioides(n=3)
R MIFTF, % BEBBRHET, @ SRBBRHT, @ BRED, % SaiE
:

0094 0.7269 04111 101235 99.68

0095 4 07253 04035 102562 99.22
3 00951 07195 04051 99662 98.34
THE 00956 07239 0406 6 10.1153 99.08
RSD,% 071 054 099 144 069

2.6 HFHRFEmMETSRNSELE

HU2.1. 17T R AN IR F 20 g, 43 Bl4%2.1.27 42,57
T J7 5 40 500 il 8 A% B0 1 5 R0 AR M o 5, T
“2.3.127 “2.27 T 5 43 S A A SR R R A A
a RS L SR A AT L 7 PR R IR s A
R R, BT A 3k . R SPSS
17.0 4 %55 B4k 00 A7 B IR 26 7 22900 K B K o =
0.05, ZEH IR, BRAGGEIG 5 o PR IR & i 4h,
RS 5 S RN J T FP AP L SR e IR
S LR S P R R R R R E S T
1T Y O ER T &7 0 T RE 1T o e A= Y L7 | k5
Rl (s W RN L S N T e e ]
BEAT O i3 AT AR R A, (R I ]t S 2 s
FALGE 5 i (P<0.05) , FEMLFE 11,
3 iTie

AT I S K B, A TR B Al SR A L R
Py A 2 T 3 SR I T 4 3 RN T A I £
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x11
Tab 11

RS2 MEHE mr R8I (n=3)
Comparison of the contents of C. orchioides
decoction pieces and 2 Kkinds of processed
products(n=3)

- B RERWART  BEBRBCRET  BAERGY
" GH% RSD% GHL% RSD,% KM% RSD,%  HML% RSD,%
EMEERA 00801 112 07982 Ll6 03917 083 96807 106

TR 00868 070 06778 055 04900° 157 97455 118
BRI 00975 081 070937 L19 05206 172 101576 131

SRS R, * P<0.05; SAGGEM 5 & A ,"P<<0.05

Note: vs. C. orchioides decoction pieces, *P<<0.05; vs. traditional

yellow wine-processed product, "P<<0.05

B B RS AR S, AL, A
WFIE %58 T A ) £ 3% # [Diamonsil plus 5 (250 mmx 4.6
mm, 5 pm) , Xtimate C;s(250 mmx4.6 mm, 5 pm)]. i 3/
A CHE-0.1 % BEFR VA W . £ -0.1 % B RV W) 7E 200~
400 nm K T BE AR o G558 AT TE 210 nm
A iy 55, 5 R T R A BT L R e I R AR
220 nm 2 Ab M 1 458 5 SR T <2.3.17 5 35 A5 ik
ATRSINERE , Jr 7545 (08 R AT AR 93 125 5 S5 35

W2 R B o A% LA AU DR R A 45 2
B, AL LA — B Ry B i A i A FE b, A RE AR B R
P, B X 28R AT 25 B P, DL i v 24
PRI BT B TSR A 5 A B H: BH B o A
T T RPN S B 17 b & B R B A3 & A B0 A 4
BT 2 SRS g IH TR 2020 4F R FE 25 i) (—3%B)
RO 2 77 0|1 2 SR (5 R 2 1 = A S

TESEBRERVE A% BRI 52 1 19 B M ] B[] e A
P, sk Zy b A N S0 TG 8 1 A e R
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