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Effect of De-enzyme and Drying Methods on Active Elements of Ophiorrhiza pumila
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Abstract: In mid-September, Ophiorrhiza pumila were harvested in Jian’ou, Fujian province, and were treated by drying in sun, in shade, by baking,
vacuum freeze drying and vacuum drying, as well as pretreated by de-enzyme then treated by different drying methods. High-performance liquid
chromatography and UV-Vis spectrophotometry was used to determine active elements of dried O. pumila. The result demonstrated that the active
elements of O. pumila were greatly influenced by the method of drying and de-enzyme. The content of camptothecin had the highest (1.90 mg/g) in
dried O. pumila by sun drying, and the content of total flavonoids and crude polysaccharides was the highest in that by vacuum freezing drying,
evidently higher than the other treatments(P<0.05). De-enzyme would decrease the content of camptothecin and crude polysaccharides, while
significantly increase the content of total flavonoids. In practice, sun drying is the preferred method for O. pumila without de-enzyme before drying.
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S0 2GR /INIEAR T, A PR SR AR LR, AR5 S — R IO, s A A
PR BOCEME D BRI R R B TR AR, BB RN R BRI HE 2 R IF
IRERRYE /NIRRT IR HE IR ARG, JRHAH S | SRR, X N R EARRA W]
RE A T2 SR PR ST

(ARSEE) hids:  “2Gmir, mHREN . M. BT SRREIR, WEEMEIR AR
g U FRERGE 2 TR — NSRBI YT, ST 2 I A PR | TR S R
U AR RR S, SRR TE B SO T RAA e, TEERERI TR T LRI,
AT BH Pl AR T, SRR 2 S BCE R R B S B AR i enT DL, R SO S e
TP R S B ENER , T E AN B TR KA B TR AR B S R i O IR o ST
KB, WREREY DML E A, BRERESMEE WA, BB ERESY . SRS, 2R
WL R MR S RSB S B AT T 2 I 2 B E )

Ay S G A R NIEAR ARSIl R SR, AR LA TR & R AN AR B
Tk (RE) KT (T BT BT BT, AT BT V8%, RN TEs
O AME AR ST N, Ay INEAR AR P AR 3R —E B S5 R Hia

1 AR i

1.1 MRSES
LLL A0 ARSZERATR S MR B AR R TR AT . AR S AES, AR FHREUAT, 2022
AE 9 HvhhpRRI, IEMESRI, 2FKAE 10~ 15 em, AERRSHEL
112 SEHME SRR AR (Agilent 1260 Infinity 1T, 2588 ) 5 SEPLIHFIL (LG-30, AfE) ; &
R IEVESS (DS-5510DTH, TAEMIZK 40 kHz, F#) ; AR (ME204, IitireheRL ) ; HE
REHTEAL (SCIENTZ-50FG/C, TIEHZ ) ; BE TN (HWZ-5B, FKERBIZSPHERRAR ) 5 B
P XTERAT (9030A, MEFRBEHMRIXSEARAT ) 5 ZIREREMY (Synergy H1, SEE{AIE) .
113 Ik HEE (Al | ACERBIR AR AT ) 5 WEE (i, £ TEDIA {FIAH) 5 &
W& (faikat, SEE TEDIA KA ) 5 SAmbnfEsh (465 =98%, il AEmPHE AR ) 5 & T bR
i (4l =98.00%, LiFFEHAEMBTARAR) 3 D (+) -JoKEERE (405 =99.00%, R AYkH:
HIRAHED) .
12 WA
121 BEREHE B4 H RIS N RR B4 30 4y, B4y 50 g, 400)5% 2375 5 TR B R T4k
Tk TR T BT, M. ESR T AT S B, SaIa0rfy 3 EE . REFE &
5 PP BARSEON T . AEAIRCRHZEN I W5, B T AR S ERE B A KA
BIEFE, EARTEE 27 ~ 30 C, ZAARHREAE IR 84% ~ 89%, 48 6 h e — ki BH 7,
W FRORSCE B, DR BT TR, =IREE N 25 C, & 24 hllE —kiE; BT,
P BT AR B T ST, 60 THET, A 0.5 h il —KFE; Wik TR, BREdET
PREORES B T RS AR THRALRE S Z T, ZEBHEEE — 60°C | HZSEE 200 Pa 51 FART, 49 2 h M5E — KT &
HE PR, BREES TR E T RS PR, TR 25 C. BHE% 0.01 Mpa £ FEES T
M, B hE—RKE, A0 TREEREE, HTEAKMENE . S/KENE, GRS 60 B
fit F T4 e R o O SR BB RS

SRR B . ETRFREX 10.0 mg S44H, FH/DE DMSO #%fiR)a, FHFEERE 20 mL, il
0.5 mg-mL" B A BIFRIER . 2> HIZER 0. 0.2, 04, 1.0, 2.0, 4.0, 6.0, 8.0 mL ERIRERET 10 mL
wEITD, HREERZZE, HTREIZRI22m . m/NEAR SRR T 5 RIS AR 50 mg
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FELOEP, N | mL B, B (3% 40 kHz ) $2E 60 min, 12 000 r-min™ &0 5 min, B E{HRGL 0.22 pm
DRSS NI AR RS A T U

P T RREEESRA I . ERRARER 20.0 mg T, H 60%ZFEHMRIGER S 20 mL, BLEK | mg-mL! 5 ThR
WA . 3 AZEL0, 0.2, 0.4, 0.6, 0.8, 1.0, 2.0 mL 5 TARER T 10 mL tu o, i 60% L BEE AN E
5.0mL, JIA 0.3 mL 5% VREERENAE, FEAIHE 6 min, MIAN 0.3 mL 10%AEEREBAR, %2))57TE 6 min, I
N 4 mL 4% S AT, H 60%LFEERZZIE, #A1EE 15 min, DURKIASASE, 76 510 PHRAN
SEWOGEE, 2202 T bRl 2. /NI AR R S I O T B HERRARIRUASAES 100 mg TE.08 AN
1 mL 80%F FHiE, WG (2% 40 kHz ) 32X 60 min, 8 000 r-min” B5.0» 30 min, B IS/ Mg EL S
B U

R BERRE R B 45 . HETRRERL 20.0 mg #IZHE, F/KIAMGERE 20 mL, BB | mg-mL" #Z R
W, B 0, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 mL BFZEMFRERT 10 mL a5, HB4AKERS
ZIBE, $25), &, #AH0 mL TIRET, DI 5% 0.50 mL, #%%), MIAMRGIMR 5 mL, $R¥%IR2) 3 min
Joi, SEEVEF/KIBENEEKE 2 min, BUBAHIEER, DORKIASTASHR, 7E 490 nm JEKAMNERGRE,
o BRI 2. B /NBAR SFOR BB LR ) & ETRRRELE AR, 100 mg TEL0E Y, I 2 mL 84k
IKIRSEIRAT, B (B3R 40 kHz ) 25X 60 min, 8 000 r-min™ 5.0 10 min, B EIH, HIA 8 mL 95%Z. K%, 4 T
FEDUE AR, 8000 romin™ B0 30 min, 37 B, PUEMA | mL Al /KA S/ MER S0 28850, B 0.1 mL
T 10 mL A&, HEAUKERZ 10 mL HTH RS 2EE .
122 FHRAKEHMNE FEREKER (M) BIHELARR.

M;= (m;—mg) /mg x100%
K, mobPPRHE t N ZIR R, B0k g5 mg AR FHIBI R, ALK g
123 SRMHINE  BRER AR SRS, I 60 Tli4EK 200 mL, ERIZH 30 min, BUHPiZK 5 min
JERRTE:, EKTE (X)) B EARI.
X=(N=Ny) /Ng x100%
b, N AR TR, B4 g3 NOWWPRIEDKGITR, B4 g.
124 &/KFHNZE  HRIE GB/T 5009.3—2016 & FH/KSSEMERHE, SKE (Y) BitELKh:
Y=(M=-M;)/(M-M,) x100%

K, MOABEFIREETE:, B0k g5 M, M E T BEA S AT BT, B0k g5 Mo hZSssi e,
AR go
125 EMEAENNE R B @S 0 e m/NEAR R P SRS E . A% SR Agilent
ZORBAX SB-C18 UMREAEMGIEFE (4.6 x250 mm, 5um) ; WMERZHE (A) : 1%HEEK (B) , BEEEBE
& (0 ~25min, 30% A, 70%B ; 25~29 min, 30%~90% A, 70% ~ 10% B; 29 ~30 min, 90% ~30% A, 10%
~70% B; 30 ~31min, 30% A, 70%B) ; {EfHE R 1.0 mL-min”, BEFER 10 pL, FER 30 T, WK 210
nm. PIBABKTINAS B0 RIBECINAAPR, SATRR B AR AR ST AR 26, y = 59 714.122 18x+439.751 06
(R*=0.99945) , KFEHE (0.01 ~040 mg:mL") . B 0.2 mg-mL"' SHmbNERR, £ LROISEET, &
SEVERE 6 IR, SIS RSD (n = 6) 4 0.25%, FHHIZITELIREEER I, BUNTE/MERERK 6
By, FEHE 1.2.1 S8/ MR SR R A ) 25 D7 i B A, 5 B MR R R R AR RSD (n=6 ) Ay
2.35%, FHIZITIREIEE R TR B 0.2 mg-mL W ERBEARAEIE, 76 LR EEEFT, 2517 0. 2, 4,
8. 12, 24 h I ERE, FEAMTHIETIFL RSD (n=6) 4 0.65%, FHHIZITiLSItaETER T, BRI T4/
RO, /3 N R 0.2 mg-mL EATRARER, IS A T3 R R 100.45%, K%
JTENREDSCR R, B S i/ N AR S A TR BBGA A TR, AR B B AR RONPRifE b Zer
TR SRR 2
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12,6 REFSENNE RADGEEREN-REIRES 0 2 /e M b 5 S8 B S 0 DS T VR B AR A bR

510 nm &k&rﬂ!ﬁ%&;‘tﬁﬁﬂaﬁkﬁéﬁ@ﬂmﬁtHﬂéﬂz: y=739.42x — 1.4813, (R*=
B/ AR B B TR EOR, FE IR TR AN BRI 8 HROG R, S B RNOEREAR
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mE 1R, AT, AMERER T
PRI FRI) SRR T4, Fop DU s AR b
. BT . HF . BHTER. BS TREEREN
FHE) 5024 12,0, 96.0, 3.5, 13.0, 10.0h, & T4
S E IR AR 6.3% . 11.3%. 7.0%. 5.7%. 7.7%,
YIRF B RAEMEKS S8, F/NER A KA
IR, YR SKERNS (27 84%) , {HE/fk
K& BRBATAN, o073 40,
FATEAE =R, B LUOR BRI PE o 1) 2 /0 ke
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FiR, TS ESS R TRAEE K EEER
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Fig. 1 Moisture content of O. pumila treated by different drying

methods

VP AR AR T K 7 LK SR T 7 % %, SRt msiAs 241, Tk, T
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22 FERFETFESRMNEMERE P ERE S
A AN T 7 O /NI AR 5 B 5
SR AN 3 k. jiE 3 BT 7E 5 R TR
WG T2 B S s (1.90 mg-g') . FEHEEE
TFHAMAFRZE (P <0.05) ; BT, BT BT

EWmE ek (178 mgg') , H=E=F2ZEILBFH
Z5 (P>0.05) ; HETRHASWIESERM (1.63

mg-g’) , JFEERTHAMMEA (P<0.05) . BILL
FH, FIT /NI AR AR TR S B 52 /N T A
FRACTE T LS T T X B A 5 0 s B
Fb AR B S TR ) R . AR T AN S AR T
AT (T, BT BT AT, BT 8
NP B i AR AR T AN ) P47 A Y

BRI B BIFART 45.17%.0.59%.22.57%.8.62% .

15.72%, FREHTASM, HARSHEREE 2B EFF
£ (P<0.05) , HHLIAE-TAHMERIEER K,

BHFNT
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Fig.2 Rehydration capacity of O. pumila treated by different drying

methods
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TEFTE AR T S AR (1.04 mg-g™) |, XEARNTFACFRLALE RABSRAHRL . FIHATTALF /N AR e
TS RAIE A ARG T BIRRE VP2 T30, RIS EMIESERATE B SO THRRE AR, X HH TR FL
PRH G SR E B AR F AR S . DLEASRERI, 18 5 BT, IR MR B R R
) TR AR ALE R MR S TREE  RAR ,  TRATRICR AL, DURH T A/

WERR SR I H I TR 3
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20 a . K e & i, it
b b b
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= ST =: b
Ea 1.5 d Wd — 15 cd d ¢ =
o x =i s ¢ a Iz e -
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< e & & g
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Fig. 3 Effects of de-enzyme and different drying methods on

camptothecin content

Fig. 4 Effects of de-enzyme and different drying methods on

total flavonoids content

2.3 FERAREFEES R EMERE 2 HEE BN
AT BAN] T 3O /M AR e o R 8 25 R B S n |

Tk 4 FoR. I 4w, 78 S P, HA TR — L

EUMERE SRS R (138mgg!) , JRHEREE |, 2. L

FHAMLAL (P<0.05) 5 BET4L (0.87 mg-g') FPATLH  mo [ o .

(102 mgg') FMEIRETHHMS REFCTRA 5 : LE

(P<0.05) o 5HH TRl eI PR i) R /N AR e 2 ) % o

FALG Y E RS , LU SRR A ARG =

B TURLEE /NI AR B o R BT S Y R (P<0.05) |

BT, BT S, RUTR, NZTRICRE MERRT T ‘IQFF RE PR AzTR

HEERAL SIS B RIAR T THALEIR ST 6.89%. T

2‘4.67%\ 29.36%. 1824%. 7.87%, HLHART-MTAUREI 5 o o 2o x s o b 3

JERR, HESRIARAPRM (123 mgg') , BA N

G e TR /N AR S S B R R, XS
AT UR TR IS i (1.63 mg-g™) BIZSHUAH—
o AT PR S IR 7 AL T AR SR,
B T MR A E RS LS e i 4. LU RS RFEH, AT G VR T O B SN e S BT e
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Fig. 5 Effects of de-enzyme and different drying methods

on crude polysaccharides content
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mg-g') K2, BEETITH (4195 mg-g') . HTH (41.12 mg-g’) FMEZT T (P<0.05) ; HaTHA
SRR (37.89 mg-g!) , HEFLTHMA TERAAFH (P<0.05) . LA E4REY, SEMES A S
M /M AR R 2 & &, AR B TR /MR RO 2R PR . ARG , AFETETCT (I

B M R TIR BLAST ) B/NAR B o 2 HE B = IR T 26.68% . 6.86% . 0.03% . 8.14% ., 15.65%,

DI AR e ke, TR AP S BERAR (30.76 mg-g!) , MTHRENESARE (P>0.05) . & T4
AFRZE R, TR R T R M AR R o b S A RS, AR SR, R
LB BFRARIREE R, X SRR T -IN T2 AO 2 A — 0, s/ N S b BT S e T i
PR (E T RETEAEE M ORE . 2 BT, ARIR SRR B N AR ot 205 & B e R o =

3 ZEitw

/NI AR T — b2 T EAR S AR IR 0] R 2h , TEAR A48 R DX 25 e A N i 2 Bk T 2 G T
IT APz, BURZGEE RN, L /NIEAR FE L R B E I A A T . R, ik R
HORETE . (R BEM BN A T A B E R Y MR A EE DT SR E R, N AR R R
B & AMNAE S BA B L, TR PR . Fr2i ek 7 A e E B RN E.

Bl & /N AR A ROR AR 5838, /NGRS E A UE 25 S e 250D, e SRl
AR RNL R 2R RGN T AR A P R B A B, AEN I T X s
XM A FERCR | TR & B R, R T ARSI A R B, /NEAR A B TR
FEfE, SO T PRI TRECAA RN o SRIRE R MR S p R TRE RSy, B e, AR,
HER (E 3F) SWmEAX ARG E . PARRRE . LI RRED, HEHME (E 3) BYNERLEH 2
e EATRPTRETE PR SRsE . i AN R 07 R R MR P SRS B 2R, RPN Rl A
B EA I T (1.90 mg-g!) |, FBARE/IMEAR B 0 BB B 0T B SRR RR E PR, X S A
Camptotheca acuminata S:ZM /G FIZE AN, WTHE R B T /ANEAR b 1) SR A 43 S AR SR B S 2
BFEES:, MEAROUAE TR /MER I AAE TSR, RS SEERH PN R & H T
773 EARR A S B EFRAR (P<0.05) , Hp DIRE N TR S R OFFAIRIEE R K (45.17%) , 7E0rE
WA EEERAR (1.04 mg-g! ), XS PLAAZRAR , AT AT HE S350 T M/ MR R S i oy
FAET B, XFRKERTE MK, XWSHTAURENG SRS 22 A B E 3, 5T R
AEAF, DIHFVE AR /NE R RN RAETET (176 mg-g') .

/NI AR R B RS B AR TP (0.87 mg-g!) L BT (1.02mg-g") PHIEEEERTHMEAH, £
HH AR AR S i) s /NI AR B B ) & R R R 3, XS LS4 A —3, TR
FERET . TR, SIS R BRMOR P, AR 22 R SA, R HAH A — RN T 7%,
1E2£%G Dendranthema morifolium BIITC TS FEE, RE T2 EHME TR RISHIB ML S 2
P NI Cyclocarya paliurus FAEfi A8 & G 0T R i 2 MR IS o S B, [WRE, Rk
PR BT S S AN R T N AR E R SR W) & & (P<0.05) , Hp DURE - R TR B S B
W (1.63mgg ), AEOREE /N AR R RS BRI T P

S/ INIEAR EOH 2 BEFEVS VR TR (50.01 mg-g”) . BHT4L (46.17 mg-g" ) W& SR T P4 (41.95
mg-g!) . HEFH (4112 mgg!) FIEZTHRAH (37.89 mgg') (P<0.05) , FEHHEER SEUS/MER R
SHES A FEF K, X 51|12 Ligusticum sinense 2288 & k¥ 5% Hylocereus undatus 2522 BRIV AR O BFST
A2, BRIRES TERESHGE . SIS ES N RETETE, SIRFEFHMIEE R R SR 20
INEZHERZE, WSS b B RARRY . RS S BRI R S A P07 2T /M AR o
ZHEE B R ETRIT(P<0.05) , Hoh DI E-W FARHRIE R 5K (26.68% ) , TE&LH & B (30.76 mg g’ ),
X S ERRA AT -G SR A2, RN AR R i S SRR T SRR AL T R AR S
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—ERBR, AR TR MR R 2 T (50,01 mg-g?)

N FAS R8T 2O N AR B PR o s A R, ERAEN TG & B, S A 2 b
ERGTREEBRE, AT EMNHE ESREE. SEiE 8 RERS . ﬁ%ﬁéﬁﬁ P, 7ESE
BRAEFEH, DIV /MR A ik T, FBHWRA, DA HRES TR MR R s T
J7 R, PRI RBCR FARHL,
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