OB

AR AAEEH M E AR R,

EREYDEETATE, ETAEETHRERSYOERRN. £2X0, 48
ZMPRHRERBYERE. B 8%, @, R, 8. 5. FTE. BRAHE. &
DwE. FHRE CEEEREREEMABHRSYR.

S AFEN REBEFRBDA 70%ZBREDATSFEZEEE (0~100%)
BRI TME AL,

BB —FAERBEE % (DPPH) B4R, FEAR. Fenton AR, SE=MAE
HHRNEHRSEAARSBTHAMFEELR. SR%Y, Wl. ZBRKHEERY
HABRHITER DPPH BiEMAED, BREAKTFRKRENRE Vo EAFHREEN
REYY, W, ZEAKEREYE R D RMiEGRRE A hEERETER, B55
MNFRREXRBRAA T, A, 50280 ZEHRIYEE HYW R E L
FREEAEE S, ERDNTFRKEXNE Ve KILBRZEEEERYAERBNIER
DPPH HHiE/KIGES, T MEERBEYNERENSKTFRKREMNE Vo EHMKAR
BLEBREREYIP, 30%M 0% ZBEHDEEHNBRBRNERES. FREEEH
A NAHEBRBEREFHES, B25NTRKRESEHRR. 2T SOD; KM 10%
ZE B YIR BR R B AR BT AT e A, BT Ve,

REBRRBOOAILE B ERBRDEEER SR O GERAEMRE, B8
N, FHREHENGEDBR. RABNRIYA TN Z R ve B s K
WEARDHBTER ShRLEhH.

ERAGHE. SREWERE. FENE. ERENEHETHNZE, UE
FRANARG AN R THESELR. £5R%Y, REENERYNAGIE. &
ROHHRENSEAEAFRAOMEHER, AlBAEaRRY SR EnE
HEFBITRMEIER, MHRESRTFREENEETRUAARS; RIEEHEN
PRI AR Z BB S B R B AR A B R O A B A B R T, BB R A
SAEIBERREIFOYE; REBFRRYZ MK ZBEEEHZ /X
B E. SROHERE. SRITE. ARENEHBHMHERYETEENER.

AEEIHREYREREERRNEER O ESEEE—FBR.



Abstract

Abstract

The antioxidant activity and bacteriostasis of extracts of sweet potato stem and leaf
(SPSL) were studied in this paper.

According to the methods of plant chemistry, the secondary chemicals in SPSL were
determined. The results showed that the SPSL contains the secondary chemicals, which are
tannin, organic acid, alkaloid, polysaccharides and glycoside, falcon-oid, steroid, coumarin
and terpenoidm and anthraquinone.

There were two kinds of SPSL extracts, one was extracted by systematic solvents, the
other was extracted by 70% ethanol and separated by absorbent resin with gradient of ethanol
(0~100%). The antioxidant activity and bacrteriostasis were determined using these extracts.

The assays of DPPH radical, reducing power, hydroxyl radical, lipid peroxidation of
linoleic acid (LA) and pyrogallol autoxidation were chosen in antioxidant experiments. The
results showed that the acetone, ethanol and water extracts of SPSL have a strong effect on
scavenging DPPH radical which are stronger than ascorbic acid of same concentration. Also,
the acetone, ethanol and water extracts of SPSL have a strong effect on scavenging hydroxyl
radical and have a strong reducing power, but a little weaker than the control Et Ac and rutin
of same concentration respectively. The petroleum ether, chloroform and ethyl acetate extracts
of SPSL are more effective on inhibiting lipid peroxidation of LA, but lower than tocopherol
of same concentration. All of the elutions of ten gradients of ethanol have a great effect on
scavenging DPPH radical which are stronger than ascorbic acid of same concentration. 30%
and 40% alcoholict eluents of SPSL have strong reducing power, abilities of scavenging
hydroxyl radical and superoxide anion radical, but none of them better than the control. Water
and 10% alcoholict eluents of SPSL displayed the effective function on inhibition of lipid
peroxidation of LA, but a little weaker than tocopherol of same concentration.

Extracts of SPSL have similar performances on reducing power assay and scavenging
radical assaies, the better reducing power was and the better scavenging radicals was. The
effects on inhibiting lipid peroxidation of LA were not as well as scavenging free radicals.

The mildew (Rhizopus stolonifer and Aspergillus niger) and bacillus (Escherichia coli+



Abstract

Staphylococcus aureus and Shiga bacillus) were chosen in bacteriostasis experiments, and
calcium propionate and sodium benzoate were used to be control. The results indicated that
extracts of SPSL (systematic solvents) were good at restraining Escherichia coli
Staphylococcus aureus and Shiga bacillus. The petroleum ether and chloroform extracts of
SPSL were good at restraining Rhizopus stolonifer and Aspergillus niger, and the effects better
than that of calcium propionate and sodium benzoate. The components of weaker polarity
were more effective to inhibite mildew, and the components of stronger polarity had strong
effect on inhibition of bacillus. There was a striking dissimilarity of bacteriostasis between the
extracts of systematic solvents, and so were the extracts of alcoholict eluents by absorbent
resin.

The mechanism of antioxidation and bacteriostasis of SPSL extracts should be studied in
the future.

Keywords: sweet potato stem and feaf, secondary chemicals, extract, separate,

antioxidant activity, radical, bacteriostasis
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SCHIRR, RERE T FRARREH 7 ERE XBIIRIER @
CE MR, AVRSSCEERAMER, WA SRS 2
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£—¥ IRz

F—F gz

R ERIEMARBHES, FHREE, WARARERRERRBSHRINTEY
FRASHEHEEYE, DEVR. KB, SRAERS. BEERRRA. @E0H
RESHESHEN, BYLEDCEAREMLR, FEMMBEEHE LR RFMAL
B BR, REANRRGRN.

1.140%

4% (Ipomoea. balata LAM) , N ZW%E. HE, 4. 8%, L%, tHYS
REBTHREMIERIEREAEY. EREMTHEK, IEXR, FHEEF, 3£
FE; EKERBHX, ZHSEGRHTE, h—EEEnA.,

AERFTERFSEARRLZE, CHB00~100005EMF%E, A/, H~,
BENHRE#RL, FEEE+TSTE. ERASERKREAA (FAO) 4iit, HF EtF111
PTEREEAE, REOHEEMMETH. EHNRBFESR, HEKITEHN, K
HEBHED AETI6tHLPHAATE, BENRECESEIER LR AHaEL>H,
EREREAENBAEYRFARTAE. MAEXZENENAREEY, RE2
XIER “EREK” 7. RELAEEERETRA6.2Zm? B2, H452R
AEMHERN6S%HEBEMSI% (FAO, 2002) .

EiFEYREREFEZR S (IBPGR) 5SEFDEAEFL (CIP) &1, F19854E#E
HESRBY TUEREERE, KENRFLERE00E, RENRELERMH%E
FHEREHANM. W, £E. AFAPERAALESHBRERSNER, 438
20006 £ 41,

1.1.1 JEHRiR

L1 SERIBRHEFME

BE~HIN, AERREABNTRARS, EXEBEANEDRD, AEHEHZR
RAZHMR. AEEEEROR. BURRSHEELE. RERNEG. . RELNHA%,
R “ERFS” &%, TUFHHA. B, K HHEENREDR, BEASRNR



B—8® NEid

WTEH. SO ERESAER, FRHTMRELEES, FUAERKREOREY,
(EIMPHEAERRLHARN, AEEEP-HAF MR, Ve, Vo« & HRER
S, FHSSHBAEMLMERRS (Vo « Voo HEEL &, H. SBHHEE) MiF,
GRRALELEE .

L1L1L2AEBRENERNE

RE SR LEOERHPH R “H%RETF, FHEE. FFOM. HH. BIE.
HHBEEHN” . (BEEIR 280, aEFARNGANE, —THRAKATL
fE; ZARERAE: SWRERANEE, NERIERILGHKE ATRLENASZ
il ATHRMFR. EERAREEREFREFRMFEN, AMINLENEFREE
AAETH—SHAR, —SdE “AR” B2,

WRESEHAESR, LESHFHHEE MR (1.31mg/100g) « 44 EC (30mg/100g)
MBEM® (26mg/100g) EHRFHEWRY. AFFHERABAREENEORNES
¥, BTRENESELYR, HAFOHLREL, PRAEZDERRZERE. 4R
FaE A ESRGEPER, THRENKOE R, REXTENXTEMEERESHE
%, BIEFERERPAFAANER, IERERNRET. CEMRERENRE
i, AHEMHBARNENER, BEEATEERERENEFRE, THRMHE
WAEGE. SHERELEMHMRESRSEEY. AEEIRERYHANE
X A0 PR LA RS W AT LRI LR, MBI T 20503t B/ B 2 31
RMHERES, CEHESE . ZEHNEFNIEFHEH MR “RARES
K (DHEA) ” MiEHYR, THRHERENEKE, RANERATESHRERER
4, TREAGEKAR, EEEED,

1.1.1.39ZHS

AEHRHFRABTEER, FEFAAHFBEAT TG, BERAEY, 2ES
FBEASERIEHR3S kg, OEK15ke, HEMN12kg, BENH0.18kg.

EER, BFETHERET “4B4” . Bol, AH4ENIRMOEREETH %,
M, BEEESEEER: BX B . 25 BEREN (& B) $FHEER
G BCER. EBAEESARES: TERMHAEAKHLERE. 2E#Lma
gmsl,

HIESHRMTILZRERE, BEEEEL, BHME, #X, EERENEHE



B2 xMEd

A%, HPRERMaEGMENRERBRNETRE, hRFEILRATHNE
=g, ATaENIGAFRAREERE, AENTLEmEREEBRNEARESXL.

1.1. 2 AZZEHNHRIMR

KLk, AMEANARRIEMHRM, TRE 40 L TRALEN. 50 ZTRAE
BARM 470 LT L EHE, BRESHBXERERSS, SHENFE. BEAABERLR
fEPRATVEBKFORE, AMERERHER. @K BHANRAIEZHNE
SEUME. BEl, WHENERESEEN, LEERE: BAEZHTRERBRSZH
¥ ZaR, k. H8E, TRARETES, XRHEOTEMEANERE
BN, 4L EEIHE A LA T ARG & REBTE%E. BT, 2¥2HEXE. B
k. GEAEFESHERN—HRERK, EERERRA “RXEE", £XE. B
Fto@Flh “KHEaH” DY,

1121 IEZEHMEFME

AEEMROEMERS, AET. BREE. BE 1979 £, ZEA Villareal'
REHTOEZRAUMENRERH, FBE THERNE.

AEZHOEFNEEHTOE. FERNE, 5100g L EETFEKDF 900 E
B 28g. f8lh 08 g « BRI &Y 41g. A 1.1g. 45 16 mg. B% 34 mg. ¥ 2.3mg,
BEEHY ME. BAE. BHRE. HUMLREES. 4ZXHEARSEK, #E
& EHLIBEERIELE, MAEEEREAYL FAO #EMEL—H, NEIRE
WikZ, AEZFPHRZAE, BERRTENAREOSERE, FHEENKRE
EEEAFRAEHN=HAFEREL. HRLEABI L TESIEFRENKS, M TE
WASERENEAR. EHAEad4"., E-EFpEFRERAN, 5HE. &
¥ ME 14 FEREL, E 4HERRST, 2EIHNEOR. HETE. 44KE
13 Jisins g,

O’sullivan, JNPOSIR W TP B2 FEFYREOFHES E. Imamural? M
BEOAUEHT AT BRIV, FATESEN202mg100g (FE) . BHFHFAPH
FEIEZEHFEERREMV, FERELXRHVOBXERBHMATEES.
Koizumi PYEFE TABRMREMHRER., FYRANEHEAYRHOSE, FELZE
Mo FRYFRKA B EHRRTHERBREE BRER. Ghazi Adel™SRERAFENF
AEBNEAR, FAATRRESRNSEEME. Walter PYE AL EX 0 R4 H



£ IMEA

RE-BEREY, FEHMKRATUBAN HE N8, Takebe PIEHATUEER
SRFAF MRS BB EKNOTML, ANACEET PHA NS BSHTEENE
BHX.

L1 2. 2 SFEM BN S

EAS TAEEH IR RAAARS MR BRI AY. ERELSYWE—F
REFHBBBERRAT, AEZHAERBYE, DHRE. KX BELEH. BSH
HUE . NERECVE NG o S B — S RA S WRRRE IR, f EE%
UWEVBEENT, 3, ¥-ZREEWMEE, ACEPISNHYCHIESHYZR
BT, RERTOMEEERNEE, BR8MLEY, PS5 OHE L EEH%
wEY, AHRMER. LERS, 7-Z“F8. HHEE. BEEZAREERY, 4, 7-
=R SORERPURNPLC, @i TR RS R ARR R ARE S, WEaE
ZM PR BB RPREY, FEETEM, HIAMEE. #EE3-06-D-HE
W6 — - L-BEHER, 4, 7-ZFABLER. WEE-3-0-B-D-HHER, ik 0)
FEMFIHNEBRIELN T B UMER, £7 A Yan-Hwa Chu I\ & =4 B0}
FHBUMERIGERT, 48143178 my kg F1.55187 mg/ kg,

EYHEEYTERN (REERRALELN) BEEIWAY, XFEEHE
MAREED. CHRAENS T RAE LT P EFEVBENEY. REARENHIE
=M REET RS S VBN EAYE, BRRS LN CRITE.

EUHEERAANDIRERET, EENRE. BOE, B, ESLHE
HIER. BRIERAAEEHIEE B M/ MR FPY,

AFEMFERFERBTFRRRAMEBII IS0, a2, g,
EIRAE. #HxE,

1.2 RAEY MR RILIER

121 EMERMRELER

1.21.1 S8BEREERES

B f#(free radicals) REMAA— M RAMBTFHRFRETFH. KRHLT, 4
BEERTERA TRET AR BB FRATH S —MUENETF. HHEAET=AE



B8 Xmsit

ERR: —RRNHR, —RAFMEYE, ZREFWE.

SFRENZES, E—HBRETALEYIHTRIINRY, BAEZ—EMRKE
BAILAER=ZESE. BERETHELER. EAEFNGEAREER, REEY
peE, BEEMK. EX-ERIET, BEZ - IHTRERN—IMEABERELS
(ROS). AR—RTREREREERETFEHE, —HTERERTEMNE, =ZHFE
FERPREABRE, UHFEREMK. ALIBPFENBHE, EHRIEEHE,

(1) BERAEFEHRE (0

EAFEZ "R TFAREAREFEdE. ERFAEEHEPHE -1 HE
X, TUEL—RIIREF4AHMEHE, DRAFRHEENEYL. BEHETAS
BEEKERPULEFHAENX (HOO) HE, ETUESERTAL, BEETEMM
B ko, R T B i E v DU AL B (CAT) A It H ikt Sk B8 (GSH-Px)
HNRESEAE. SANETFERERMAFREENEY IR, MASEHRREEY
* %P7,

(2) BEFHE (OH)

OH Z Bl sb # R BIE R K ROS, REBEEARNMNEES KA. EHE
—AFE T, HRRER, KREEANEERER, EPEHREEER, LFT
CARESR 4 A L P IR 4 F

) S EHESERIEK

— A EAENRNERAERLEA. BRTEhmERRFEEhE, FA
FEBEZSMEARN, CERENES. 0T BRKEL, §S—PHFHaHE
MeE5EE, FRERES), REEEAHENEAT, M FRMNEINREFE LK
—MNERF, EAIE R, EFE LM TLE AR AT EML B HECL0O).
LOO-SE MR H— M ARAEBMME, RASERFNEEHE. ZREBIIE
{LETEET BRI R .

1.21.2 SHAESHERTRE

AEHBENLFIARKEFEARRBEXRR, ARTERHNCRHODERR, 8
ARBRENEE, UREERMARERXEXEMHILER, T—FANEEHEFE
ETHRER.

TateCUEE L T 8 B HE R ATFIIR K& B8 E AR IE S ANEN, 3 7R R
EEMER, SIEREMNTFERA, FROLMUERNDRATR ZERENKER



B IRGR

k. Burton™BRARM, MG M=K B b AT DR E 5040 M AR R R
AR R, MR AT EIRN, MTERAMRBR. MR R B RN 4R
Wir- R, SEARAYEALES SROEOAFEBHNTERAMAE.

1955%F, Harman™RHiTHZEHEER, AATZR BB BENAREIHF
EHUHAN. XEARMEDLE, TERRRAHE. OHEEK, REAWNMBET
THEAFR, HRETRBLRFLIHFX—EiR. BAIEUNESEARNIBRLE
T, BREABHNEARERY, SRLGERATHKESERE, KREKNTRYE,
FRKE RSN, BRESIRNEAARRS FHRREEREFNRNT HARGA
FiES. OHBL 5B AR, DNARERAS RN, F4EEHAE L. DNAREH, 8
REASHRATHRE. BRIELYE—FEL, XAHTNRZE (MDA) 2
afs, BE5HRIE. EARIEREEHAESY, HAREBR, URTART, BRE
5, HRARAEES, SBAREERAT.

1.2.1.3 ERMELERE

RETFHEQHERRRNNBEHNEELR, B A OERNIEAYEREAY
FLEAL RIS B hEERT HRFETHAAESE (EEEAT BFALUSE) SHEHE
CRAMA TR B

HAm ERENFERTEDT B BEAERETER, HTETE5ERRRKYEBE
ERASHEAFREAL I ERRETLR. —BKHE, BaENAZRE RS,
TEXRAEARBRANIARES. AT ETSAREYRERE B HENEYR
FaEMLIER.

ABEHYREEARYK: BREGHEARL DEEAYE/E (SOD) . CAT. TH
{LYI%E (POD) « GSH-Px. #BtHIKERE (GSH-R) %, EfHEAMHMERROS
HALEHEBHARN: FMALN—SKEEREREEER. KAEG RS, B Ve
Voo VA EB-8% ME, BHEK. ZEBMAEGEENLED.

1.2.1.4 {FREMRELENHEREER

BEENL. BhE, FEERRNBRXE, HXTREEINRA. ATHSS
PENLR EAERREHHERTE.

(1) DPPH BHIERFR

ZERERBLE BE (DPPH) R—HEENUENFLHTNEENEHE, &



F—% XRGd

SRAVEKLES, WRTHARERZEHE. KEaENdAKahENEN, B
M B RN E RS e . 1958 4E, Blois # 5L F FHE LT IHE K5
%O, > 55, ESNAERSETFRALERER b RaRE",

DPPHZ BBV R4, 7E517omMHiEH BB, HDPPHEE P IIA B &R
i, EAWSEFHEEY, AehEREREEEL, 51 nmbrREERD, TTRER
SEMENTEERE. HRESK, ERALseH#B", DPPHEREST, RE
W, ENNG, AHESNFATREENEW, LHESTRMEINREIE.

(2) ERER

FEEYFROREAEER BT REEET I E &, AR RIS
HE .

T2 YR MIE B A h AT LR A R L R R i .

(3) Fenton &%

4= B IE-F B—HEMLERIETH, HEATNT RBERTPRLEFRENH
35, it Fenton RAIFTF=4 K HO-, BT LMES B IE-Fe KIBMAL A BB IE-Fe™,
MTTEAS = BU3E-Fe2* 7 536nm 4bAY B KR IEH &, #E I AT LM R S+ HO- B EME
1€,

(4) WhEEEAR

FE LA T BT Y, ZEEUTYERREKRN=EHRRE, RE
A LA SRR A Y A 4 BB Bk, B RUBRAKTE 500nm FHEH RBML. 7R LA
S| W mBEALN RN, TS EMEEEANTE, ERARERRLILEN
Fg M2 H D, 7 500nm SRR, BILal L EMEIE, FRIPiEY
BT,

(5) BE=MEALBEER

MEZMEBEL G TREERL, FHERFRRO, RNAERE0MmLH
PR MR G AR, WLREE RN RS — B R R R E R R L. B
HEERNMEE, BEO -k, REMTRRE.

O+ H — H0 + Oy

AEAY R MAT LR A ORE, BTREER B mEEHAIRAD.
ER MR AR, BESENYREERCERNBNELE, MAALER, BL5X
BB AT A HERTTO, - FIHERREES .
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1.2. 2 RAEMME LT

RAEPTLEMH — R IEANEY PRI AF R ALEL YR RE AL H
EVMHEENENRD . BEE B AENFEANBRTAMEN, KRAEATNRA
BREZFANMERS Y, BNTEEASRARMNT RLEEEH (BHA) R
ZTEREFE (BHD), BERNEMFINZEERIRE, HPERPIREEMN]
FEMFEHNREEM. £04, BHA REERTHERBAEECH, 268, Ktk
FECRILERGRAALT, FEEFREFNEROMURY. p-H% PEERAK
REMFRTRR. B2, TEHERASR S, BRAFRESFMAMAH. REHE
FIRERBLE. (LE5H. RELEERBEERSERANEA.

1.2.2.1 ZEARMEMRE LY

FHRUSY ZFETHEDN, RENERZREPDRAFSSYZ —, R
SEHETE, Tahe B) RERE (A7) KK, GEHER. HeE. &7,
BUBRELHLED.

REOF, BREXNTHRMETEANFEERCEHIEL. B0FERLUR, &R
KU EVNARETERENROS B ENBER AN EEROBARIM E. 245U AH
HANHELEE=FE", BdMBESEHE#THIARNEREENLEEH
B, ANTipeERE; BdiEATNEREAERSHETFMER AdE; iR
FUFNERBETFNES, REETEEREFRANRIEERE, NLHEZEML
(3R

WRIEE, MER. RMETFRSTERASTEEERBERNO0, - ROH-. BN
KUEVERZOHEFRESEF LNEERREEE X, BEE o, FREHHEE
TrElT,

Fisie:. BERAZERTEEUBATE, BSHEXT, WEEREBHHA
WiEt, TEEVSESVEEDRERY. BN EAHNREYFHRETFR. BITR
REFY, i mu b g ie st , ARyt S R e, iekEs, £ EmEEt,
MESKENHKE., EFRENYTFHARE. FEBENMES IR ERBYTHRE
¥. REEMAFRERCI%, HAFERNHEKEE.

RXHET, BEESFREES0~3000Dal. N LR, HE2ESERNHEY
REMAEREBHAEMAFEMLD. HAAUMTIEAREBIEEREBEFETES
B, BfENEMAEFETARELS, KIEBHETIRMES RN, F25HE R
EHAXKEYF, RABBHERREIRAREHNELIER. &5 RS ug/mL



g% Wiz

WA L EMRL MR (LPO) AA#, KiDowhFVe. FIABESRRITENLIE
ABRTHEEERR, KNS EMRENEERREFX. ERNEYnEAE
B EAENER, XRRAALEIATFRRKRENEEHY,

1.2.2.2 R EHLE

ARAAKR, SHETEEBERROS. BAFEROSHNENLBETERR
LRARMER. BREBONELEENARLREA, BIREBIRMEELES
FrEBEEYE, RESE-FIREMEBARRIS AR, HAMIMEE SR ETEE,
BRPOERH R, FHLRERRFLEMARBEERGTAERPER, B8
SRUERFAARRF R PRAEMDA, FRABTEEAMEI (GSH), MEH%
EHBGERIER. WS X LEARAB BRI L SR G GRS,

1.2.2.3 S ERREQRMRELYE

RERNBEREENAARUBERREFEN, FELHRUSEE. BELEY
SHANBATEY. EYEAR. FUAAERSEE. BBUEWSHRNEEY
EVIRAAR, FHR. NERERNEINEBEAAEERE, AKEIRIUNS-H
RELHER. SHRAERELRERPAMTHERMS-BENERSHETHEL
. BR-E0RESYHEATER 8 HES,

1.2.2.4 RKEEEMRE L1

AEFRAFREEFOTEREEANERAEDENER, BBENFETRERE
LEPEE M. HRTR. ARFAENAKTZES 7THARER KRR ARRE
WHAEMFIER. NZETEN/MRAYE LPO AR EEMEER. MTELAER
RARAHRE LB R R, RIS SOD A CAT it EEF #.

1.2.2.5 Hfth

FoAR T RE AR I RUGRK T R BT Ok 4 B S 8L =Y MDA B4R, BRI &AL,
B RERNTT. T8RS S FIEE T 2 ViR 6 i g J ki ik
H, BRGYTTARHBRREBZAAR 88 H b,

Ves Ve REFTEVBEREFRR, XEENEMAN. Ve RIGHED S FHREMUF
MiIE, TESRREE S hEMTH SR, RS —SEELT AT hEE
R, k8% pEMARLEHLBREHOTRARRE, KEMRBRAALA, T
EREN BB ELBRMAF, BT MERBENLRTSS BB B hERNERKE
B, Ve HRBRRASLEF TEAAKBEES FREMN, Vo ELBEFR—FEN

9
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A, HSEMABUAAFHFREN, RRERGHAHZY, EKHEFX ROS
RARBMAENLEHE.

1.3 RAEMMREIER

VEMRERGMLT., MR TZ—, ENEHEHIGS 8 ER RN,
ATREARFREMN KRG BAMIHITR. ENERLZLERRENSR, ARRHE
VFHRBAFHENREENYIREREERLE L.

L1 RABEER

1.3.1.1 KEA#HHE

KGHE (E coli) AEFKER (Escherichia) FRKRE. XXM, F3hh, &
EFEETSHES, FEERASARER, EXRHEAE.

REFE-REFER, IANHYHEPHEEE, &G TUSERES
B, HESFGTUESIRAB BB E—HREFNIEE k. REOFLNE
RHBRHR, FIERE. ARBUREABITE. KBEEE & &5 EES RIIE,
RBeR—RIERE, HRENAGRREFLAKRD.

1L.3A1.28EEEHRE

SHEBHEHRE (Staphylococcus), THFME. WE, KEHTLFEHE, EXKMBLHE.
MNEFERSH, AL EEFELEKRY, RENAKERE, BEEKEFEITC, &
1% pH7.4.

EHAFMHRETEERRFEREE TARYSH. B E46TER. LK.
KEER, AHZMEFREMNHFEE. ERANEE, B3, EFk. KREEHEF
BERNEK, #ETEFRTEFERS. SHATVEREFELZILTERS, ¥5%
BRAEL, WH. B, B, aREb. SHOHHRERALLBRELFEE LH
REE, TIERBLRERE, BAsEMR. HEEER. LERE EETEMM
fiE. WREEFE 5B,

1.3. 1.3 ERTE

HEWIKER (Shigella) & 1898 ZE¥ Shiga HARAMBL. CREXKAMNE,
THE. 310, 1E8. Ah. /8 (TEKRPERE 96 K), BERIAHE.

10
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SEMERS I RAFELAR, BRHETE. ITEABRSIRTELERN, &
REFER. SATERKEANGEA, #HRY 1~3 X, REERFHDH. FHH
Ydhl & B AT HIK

1.3 1L.4EERE

WERBREARE!], 2ER, RER. HLXTEEYN, TRE, FRIERZ,
REARR, FERE. RTEEBMHRE, BEEKERER 30C, MREXT 90%.

HHARE (Rhizopus stolonifer) SIRFXFHRERAEE, R, BRAM, ¥R, &,
HE. BE, Bk & F BONERSFRESTREERERR, JEKE. WH
BERAMMEEERE, REERT 0CHERETAREK, £ 20~25CTAKR
. TELRERTEIZS. HRHESTERE.

1.3.1.5 BHhE

1% (aspergillus spp.) EBENHEE ). BB (dspergillus niger V.Tiegh) BEkY]
HEB, ZETE, MERTLBEAEMR, TERE, NEPIE, TERTFHIEE
B, BEEKEE 37C, pHEGEPH, BEHEXNEEN 88%.

EHRBREFSKERNREBETRA, R RAFRBHMEBRAEHYHESN,
EEEHEIR ZERSEIAMREER.

1.3. 2 AGBEN

B BB (food preservatives) REERNIEHMAMSIENREWER, EK&ARE
BRI ERENN, ATHEGLAEYEESIESRYPENER, XHFERAHREDH
(antimicrobials) ), &k, ¥, MURBFFHEBRUEVRER, BEEFHAAR
iR IR T AR AR R

Bil, HREEFMBNEREERAE 30 £/. ZEAIIRERNNAER, &
FEERE., ERSRAREYHEREEEANAZX S, EFANREARDERMA
Bk

AR RARBY RS AR EDS R AT R ARK. FHULEN R
ATEAFEETRRESE, UEREAEEE, HREXTROIBEAS, XFRERE
X, WHBEASXSHRETRBEN S FEAEER, ENHTHERENNRE
FER, "FRNBEGEN; THAEGRAEEQE _ELH. YRR, RIHR



-8 IRz

£%. RUEHARGBERS,, THELRBRER, ER—-MHOARRE~LENSE 34
MEERKTAETE R .

EF RN G R F, MIFHRRAELTRANAGNEEEM. B, PE,
KGR, ERMZRSRDEREN, BEHRENASHERNNRENZS HEAK.
HEFRANEARRIETAKERECEAREN ZEM, BEREEERERE, W
ARR (3D WEHEREARDERETHL &SN, BNAE—ENEYE, BREh+E
HIRIE. REPIBHEMEHLNAFTFR.

1. 3. 3 EYREMH R B E R

MEDHRBR A EE RIE R RFHERNA, AZhEE R, TEEBS AR R
PIR AR BREFFR, EREZRIEFT AR, FEHRAEER, TR
FA “®&GBEN", MAAEMERY. BREBRY. FERFRRY. ERERY.
RBERDY. ERERY. RRIBUNTIRREDS: FENRBRRE, &
REBHFHEBUER, TED “RBEEMN", MELRRY. BRHERKY. XK
RMERY. ZHIGE. HEERRY. HEBFERY. FEHERY. ZRRYA
R Y%.

EYRIRY S AR R, BEMEERS EE ALY, BRE, BR (ASK
HRRTFRAUEEILER). BRTRONEDNEIRE. GEVONEERZER.
pH, #NEEHRNEMHEZWS, WRiF LR, —RBMEFEHEEHEYRK
HKA, B—2KEFRMEFEREY,

EER, NEYFREH—ERTMEREYEKEEERANRSHRER KT
WS T REEST. BENRRENATE RO M, NREGEAGHFASFR
¥EFE REHR,

1.4 FRENHARASE

1.4.1 IRER

AEEHEAKHA, LEAZRRENRR: REKALEEANZTKAXETIR
HEMA TR, SEAEN5BAEMKIRTEDILHER - NEROXTAEE
HEARMRET TS, AEEHERARE, RARESTHR-—E5XKTH—

12



L A

PMRENTRAFR, 158 RIHXOERFFE LD R,

RECIEHAELIM B REBNRRSE, WHEOBRYBITRIEF T AL
A, GREPWLEZHPFERELFEED R,

ARAZFZH AL R AR FHRER D WWROGHA T oEEHKER
DR BHBREOMENER, RAFSEHNLEEHERYN XFTE. HEFE.
SHOHEHHE. SERERE. YEERTHLTMSIER.

REFFOEFIHA MU L, BalER ENESYRME, T8
R AUMEDRERATF, BESFHERDROYREN, ATHAARLEKRTHFE
. EAMHBERNERASHENXR, BATANAERFTEROMNAE, TRE
BHIETHE.

1.4.2 HRAZA

BREMEERA S S, $TLEENPRERBYHEELR, BEgELrs
KAERETHFE.

KARKBEAERBLEZIN B, £, 228, T, ZEFKERY,
KRAXTEHA RS BLELEN 70% ZBRER, %8 0%. 10%. 20%. 30%. 40%.
50%. 60%. 70%. 80% 1 100%¥HM, 4 5FH ERFEAERYBATHE LER
FMEERALR,

WA REAERFALE LR O AL, IR RERANHELGER
FHRERAMNR, AR AENHELEENER.

ERAGHE, SRCHERE. R E. §RENEHEINSE, Faa
FEMBRYOMEEE, —HEFRCELHNEE, RPNy EmEN
RHgm.

13



¥ aNIHRERBYNEHRIE

FE IEEHRERSMEEERR

2.1 IEEMRERHHIE

2.1.1 B8
KHh 1 S EEM (SPSL), KEMMFAHNYERATRL.
2.1.2 REBRIERS a5 &

B — B - B8 > i - &E - &5

(1) B 60 RAEEHTH (K3 13%) BHRZE 40 H;

(2) H 600mL % 87 60°C T EIFEIR 3h, i HRFEIEH B 1" 2 0.4128g,
BEETHEN,

(3) EREERREREN. ZRZE. WK, ZERKETR (2) 81E, #4&K
KBE 0" 2K 0.5003g. UI"5K 0.3688g. IV'EH 0.6119g. V*&H 1.0584g. VI"2%
15.6894g, 4MBIRBIRIKE R 4x107° ymL 0 4x10%gmL, 48 FRER X REE PR
MAARSER RS S V'R v’

2.1.3 KALPES S B e &
2131 T EEHERINH &

BH
11kg L EZXA} (SPSL) T

v

BR
YEBREE40H

v

E&[ﬂ
10 fEEAH, 60°C, 70%ZBEIFER 2h

14



AR OWEHREREDHRERR

FEWR

v

pik .-
R, BEEERNBRE 2K

v

R R4
BE<60C, FERBIBPHFUMNBEEK, BRTLAE

v

b, &3] "
BE<60T, BHEN

v

274
95% Z.BEBHR 24h, F VLR

v

bUE -
AR ik

v

=t/ 4%
BEAT 60T, Bl 8

v

B
n 3 BEABELKRER

H2-1 SREH TNZBRRRGANETEER
Figure 2-1 Preparation of concentration of SPSL extracted by 70% ethanol

15



Ho® gt RENETRERERR

21.3. 2 KALRAEN S

BASBITHERLE, AEEFKEERE, B 5% ZBEERER, #iTRIEN
BE, KEBEHESKERRAXEHARME, BREELTERK, £A.

B 400mL H#, REEBEZIR, REKKAK, 10%. 20%. 30%. 40%. 50%.
60%- 70%- 80%F 100%Z.B¥, WAEEHFBE 1~10"BEY, BEHH 4x10 2gmL
R, 2H. RERSRENEFRANRRIGEBESESNE, 5% 1177 12°,

2. 20570

2.2 143

HH-6 ¥ EAE R KBHR
RE-52A Be R &

SHZ-D (Il) B AXEZER
AL104 EFHTRE
HAERTRS

KE

XW-80A #itiH R &%
RIERH 02.5cmx60cm
R

AT

2.2. 237

-3 ReA REFWERT—
LB T
A RIS
UHERRMAY RETUFESN—T
WIHEHA =TI
BB RIS

LHSEMREUBHEERLT
LW RAEMNET

e E S S0 E
BRI XIE (L) FRAR
LH R ET AW

R kA
LRI E IR A

> alich e e
REFRRH

Wi BB —T
MEEFRER  AREFEA=
f PR R AR TR AM=
KR RRERAES
2K LwEm=r
Pl KEWFEANB T

16



B=¥ g¥I0REREYMELRIA

kR eI b KB RFH A AT
BEREH KEMULERAN -  ZRZE RBERACEEH
B R FERM= 4. RETEPRMT
0142 s A=r il PREA R

E R4S rETAFEEAR—T KRB RERIEFERAN
B L kAR Bhi=H ERTEAN=T
K REVHIT REOE ElER=T
AR RIS EFE KBRFELRT
ZREE - RETRKALZENT o FEB LEER=T

2.0 RgmiFdF—  EKT EREZEAMA A
EHR RBEUZFRNMEAT  BRER RETFRF=T
KB TR —T HREE KHEMLFEAR
X -1 eI L JeRFE A AR
BT R H RN RAR EEERLERART
Ll BRI R o AL

2 REAFEANME 2

AB-8 XILR Fif#% B RKEEFRELI
2.2 3EREE

BYRERBYHAE S, ARRENBERE. BN, £9H. BERERF
L%, BRI EREXRERNY, EEH-EWHETEH, REFERER 2-1.

SHARIEETR KA HREZHT 60CHAER 1h, BER, HERERE
®, &R.

17
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£ 21 CHEHRERBVERNAZ
Table 2-1 Testing methods of secondary chemicals in SPSL

TR B 7 &®
BRSO AER FEE-hRE ZEAR-RRAEE MEEEHRMERLS
FHR pH R4 REYEHRE
AT, B R A
HAER, KOEAR HEMRAAE; BIRRRERE: NIRRT
w, ZREAR BB - BWEAE: BIERRRRNE
W 1%=F BB REAKRE
2K EF-RRMRNE: K T=8RRRNE
4 ZRAE (Carr-Price ) WKL RERMRNE
EEREERAMELEY AELSYNAREMT RN BERN, BERMN
RO ESRREAE, WRERTLWH- AN (Lega) B
ERE 19%HBKERE: 10T EABAERE: 0.5%EMEFREHE
23458

2.3.1 LEZH RILPIE SR AR E

AFEEEEN 10940kg (FE), FAXIHEELEEHREDHTHE, B
B+ MR RRETRERESUEEHTEBREMHELE, 4RAE 22,

R 2-2 GEEH XTI R AR DE
Table 2-2 Extraction rates of SPSL extracts eluted by systematic solvents

K 10% 20% 30% 40% 50% 60% 0% 80%  100%

REE (%) 2285 609 245 092 023 079 114 028 0070 0.041

18



FoF aWEHRERBYOERRR

2.3. 2 MBEMRERBYBRER

LRLERER, Kl SUEENTEERE. BE. HHR. £VBNEGEEY
B, BTERRNAELHRNERDHANE, WA, KPFAEXFHENR R
e RILE 2-3.

£ 23 UEEMXERBFDRAER
Table 2-3 Results of determination of secondary chemicals of SPSL

m H £ % 3 % TR
YA A MR #
FERE RN e’ B
= S-SR PR HEHE Bk
HEEERMER L (Pauly) B e B
HHM #
pH R4 RIE BB
W ' Bt
Y #
WALRA AN BERE Wi
AR, BAEER #
=R  TinA Rk
BRI o Bt
MAERE Y BB Rt
. SHAR #
B AR RS P
-SSR (Molish H) Rt M
SRR R B’ Bt
1. %
1% = HAEZ B o Bt
TREUK HERNRA Rt
B2
R RTIRERA T % Btk
P TEHERRRS TH% Bt

19



Ho® AEIPRERENNEREIR

SWH
873 -]
ZHAE (Carr-Price) HA RAH i)
B BT-BE R KKEH. 4. %K. BRE PH
BFEREREARELSD ¥
i Eaib &Y FFRE 5 AR R VBB TE—EM I
PR  EETEAR ) P
BEaRN BEES PR
BOHK
EHRRIAH Tas ki d
ERER R A-E R FEas, BIeRHX (3] ¢
Em% -]
1% MUK B HERK 5503
10% 3 S AL F A HETL Fr
0.5%EE R B RLIA Raekt Pt

i H " HidE, RMRR2EA.
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F=% gNIHERAORNERE

=R AFEIHREBMSRELY

3.1 MRS HHE

.11 #E

ZRMEGHERL 21. BREBEFRUYREDRINEEERFED S MEH R
1x10%gmL. 510 *g/mL &, &H.

3.1.1.1 {88

HH-6 HEERAKBH
XW-80A fERESHE
AL104 BFRF

722 BUCHR A Yo L R
ZD-2A BEIBLAREN
LD4-2A {£EELH
HAERIEFH

3.1.12 #F

7B
R
BT
BEEC
BERE
SOD
DPPH
RS
=t V4.
SEE

KIETEF AR
ILHARAFR
LRI
RILBHBT =T

, KERFERZT

RELGRETI
Sigma Chemical Co.
wRTRA=T
YRR~
wRtRA=

IHEENRENBHERTRLT
NIV HERAT
BN ENE (L) FRAH
LWRBHERLT IR F
LEBIRAEURARAT
ERERBELHT

LHEREET AT

WA R kmmER=

LA RS EEER=T

H® eI

14 KEmEAH—T
LR A S A eV
BE=® HHMRR—T
HRECH I
BR-EH Iy

3 TREA REmbFEdm—T

I hER EERAC TS

21



B 42FTHREVOANLE

CL AR A at.
3.1.2 PWEAZX

3.1.2.1 DPPH {6 %

FHRBIRE S 1x10%°ymL, PARREN Ve B R,

10 mL thEE B IA 8x10*mol/L DPPH % 2mL. #i ImL, 25, ZREX
#E 0min, & S7nm LMEBRLE A B ImL SUZERERK, WETHARLE
Age Al 2mL BB DPPH, M RAFEIEL A B—TOEEHFTRRE3 K,
BUOF94E.

EREEAR -1 HEM,

$1(%)=[1—(A,—A,)/A,] ¥100% (&£ 3-1)
K S—HHE DPPH hRTFHEHEARE, %

A—MAERE DPPH B IR e M

A—DPPH BB MHEHREIRE S TR A E:

Ar—F Im#¥ 8 DPPH #8R 6.

3122 EFE%R

HRRERKE S 5%10 'ymL, CARRE SBEIR BN B,

B 05mL B (ZEASEEEARE), MA 10mL LEMLF, MA 02molL
(pH6.6) HIBEREMMHEE (PBS) 2.5mL, 1%EEILHE (KFe(CN)e) ¥# 2.5mL, &
7, S0CTHRE 20min, FBMA 10%=HZ¥ (TCA) H¥ 2.5mL, RHEBSE 4C.
4000t/min B0 10min, BUEIEHK 2.5mL, A 2.5mL Z18/KH 0.1% FeCl; HH 0.5mL,
BE min EARARBRETHNES, FEBEE, £ 700mm THEREE A,

3.1.2.3 Fenton A &

HRFEBIRE S 110%°ymL, LRHRENE T TAZBERMAME.

B 0.75mol/L 48 — M IE K 1mL F 10mL A, SN pH7.4 (9 0.2mol/L BEEZE
M 2mL, 5 ImL BRKESBREE, WA 7.5x10°mol/l BRI & H ImL, 84,
BMA 0.1% H0, %% 1mL, 37°CF{R# 60min, F 536nm LFZBRHAE A A ImL
AEKAE ImL Hy0p BIEBLE Aye FHAHE ImL AA#F ImL Z1EK, BIERAE A,

22



Bo¥ g¥EHRRUNHELYE

BAR 32 EER R, -

S2 (%) ={ (As—A;) 7 (A;—A)) x100% (A3
Ad: Sr—FEHE Fenton RTH B EHRRE, %

Ar—— R MRS AR SR

Ag—— R0 R AR e

As——IMARBEARILE.

3.1.2.4 TEhERRE RIS R

BRBERRE D A07gmL, PURRER Ve K ZBE R R,

7 10mL HEFTIMA 2mL H#K, B4 MA 0.02mol/L ¥ B # 2mL., 50mmol/L
PR AR (pH 7.0) 4mL BFKIGK 2mL; EAEA 2mL 75%ZBABHE. AAH
EEHHEEENKEERE, BA 0CHMEBEFHRMRELTE.

HEEFRNB I XANE 7TRKA, BERE 128 BRERE (FTC) EHE—HNHEMIA
FALtE. B O.ImL 50, 24BN 75% ZBARK 4.7mL F 30 % FBEEH 0.1mL,
BiA 0.02mol/L EALTHEE (& 3.5%HCD 0.1mL, KM 3min, F 500nm ZbHH5E
BRAEEYRREE, ZHREF.

AR 3-3 HEAR TR LR 2 T,

S; (% =[1— (A/Ap) Jx100% (X33
AP S—FHET HRERTRLERPULRLAHE, %;

A— AR R RS G 8B HE:

A—F BAMRINE FHE.

3125 $EZMATLSFR

FERBERIRIE 1x10°g/mL, CARIYRBEN SOD FK Z BB R .

HY 0.05moV/L(pH8.2)Tris-HCl &/ H 4.5mL, A 0.1mL #7, 25°C/K#{R4E 20min
&r A 25°CH) Smmol/L X =By 0.3mL (& 10mmolL HCD, REES, HIAL
emd, 8%30%, T 320mm LWELE. TREVER SHIHNERR, AT.
BRSSP EZERNEABRE 320nm LAEAEES AR BKOM RN LEE=RH AR
LHEE V (AA/min) .

A 34 B E,

23



B=% a¥EHREYHIALE

S (%) = (Vea—V aa) /V 2ax100% . T (R 3-4)
A S—HHESE=HARAERPHLIAMAAERR, % '
V eo—— % BABRNH FIH:
A me——INBE TR Y 5 R L P34

32 8

3.2.1 REBRTRENMMRLE
TRLERLE 31,

%31 OREHREBNBERYMRRILER
Table 3-1 Antioxidant activities of SPSL extracts of systematic solvents
HeaR -
#¥Y DPPH R ER&R Fenton A% JEFMELAR
HHRE (%) BRE (700nm) HHRE (%) HHE (%)

I* . 242 0.156 8.2 376
i 379 0.190 T 66 46.5
or 734 0.284 17.4 46
' 933 0.488 86.7 158
v 923 0.475 80.2 17.7
¥ 88.1 0338 48.3 277

HE 633 (Vo) 1624 IR 901 <HET) 663 (Ve

FRVEFAIRE Y ER DPPH A mEM LS, URERRYA RS, XXAZERK
Y. KRNDAZBZERRY, EI9ETARKERN VX DPPH B BB RIEREE
5. RHBEREAEGIRNAERBRIE, U 24.2%M37.9%. BRI, 4F
ZHRE B RIFHER DPPH B &5, ' oo

FRR—-RHEBTENMHEAR, HRRE (5x10°ymL) MERNERAEX
FRHLEEH Y. WEMREBIAEESTE 6 Ml &R, BIUOMEERA
7 38.6%.



E=F a¥IHREYNTALY

ETEASEMERBO—HRARFEATELF, ERPRAHRBRGHRRES
hEEE . HARRE (1x10°ymL) NEFHRRMNEREIEZ R, BE
HIERR BT 96.2%. ZEHAREMMHEBREEEHERILE, £FTH 89.0%.
AHEHRRIEREN-82%, RAAGBENDTIREFERALYAE.

AR EE R AOMERE A SRR THE Ve, Rl ZHZE. A
BB IR E RN A2 2 /LR PR E R, {B(LR Ve HI RN 55%-70%. TEH A
FE L R PHREEE R M N R Z R B L AR RS .

322 AAMEZERERBMNRELYE

KRERNE 3-2

% 3-2 UNEHAAGEBEIEB AR ALER
Table 3-2 Antioxidant activities of alcoholic gradient eluents of SPSL extracts

REMGR

#®Y DPPHHER BR&R Fenton A% MRRIHAMAKR SE=BAALAER
WEE (%) BAE (700mm) HERE (%)  MHR (%) ERE (%)

1 80.4 0.184 51 38.5 380
2 94.0 0.811 71 322 214
3 933 1.294 224 23 437
4 93.0 1.627 52.8 13.0 624
5 88.6 1451 39.6 18.0 48.6
¢ 94.2 0.817 263 20 403
7 933 0.653 207 16.6 34.8
g 920 0.485 17.5 17.0 323
¢ 90.5 0.256 162 183 7.8
10 784 0.187 16.6 140 10
E 707 (Vo)  1.635 (B 907 (BT 64.6 (Vg) 71.1 (SOD)

S0%ZBHEEEGEREER, B Vel 133 . HRAKE (1x10°%ymL) 10 3
100% 89 Z B ¥l %t DPPH B BEMFEREN K THE Vo HARTLE KRR ERFKR



=% g¥INRARPOREMLYE

2Bt DPPH B R R HIRFHBER L.

EHRRET (5x10*y/mL), 30% ZBLL M IEE B, S ERRIER S
HHH. 40%M 0%ZMERBHERHERT, HHLEEH ZRERDEXANIEZ
BEERRE, EREARIOIRD THESEPE 20%~40%H Z BB .

MEATHERREESGEMENRTREER, 222N ZBEIKSKTLREH
HE PR ZMEBELIR, 30% ZRE St 18 B R B IR R B, BT 58.3%.

ZKABBERE a0 IE o Bt ELAL IS Y R, B LRSI Vi B 59.6%. 50%Z Bk
BB EIHIRS 2.0%, LPREHELE. 20% Z MR InH2%.2.3%, #H
HAa g R T s YR, .

30%ZBERBHESEENETHESRE, T 100%ZBAEE, LTLEEER
fER. SBRKEREY/DTXE SOD. SOD EABMBEAEMAN, MESREE
THEINERER, MAEEHZRRIRS XTURMM SRS, 30% 2RIty
MEEHEFHFERENL SOD M EHEAN B THEREMK 8.7%, RBTRE RIFHH
REEHETEaENES, XKIRELIBE, ThEEREBEAPETFHEEANES
£ 20%~50% ZBHE R+ .

3.3 itit

FARBERBR, REhE, SEFHTEhE. DPPH & B A KT EIH4
FHRAAEZNEHALES. XREREN, ANCEEHRIRERRER PR
FNBRT LA, PANCEEHRIRER—FRTHRELRREFESR.

331 FRAZKRHERRMHMELEN

B, Wi ZRZE. TH. ZEAKELREOETIRNESR, TRYERSE
B, BREMATLEEHRRT, REMAUASRE, BNRIDNIENEDLRHE
BE, RURAEMMA—-AHEGREATLEIFEERNER.

WEMZBMRRYIAR RIFMERERIBERHER 8 aR M, EMsiismd
BUENRE. KERRUWOTEABERETARS 2B, ZHEAaEEr fER
BEENEERURIETRMNZES, RRUENENYE, THESRL, BR%
YR HSKHTEREER. THE. AERBENEENTENEBENEFLY
B, ZERERFOENRELRS . MAMEEHRITEAER P EMWHTE R AL
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MEHERTRENZEA, TRERAKETEESERYR, SRXBEATRY
B R AR .

FEXRBE, FHMEETEY, oimreg., MERERBRN ZEAEHRET
% (DPPH) B i HEREERERT RN msEET. ZRZERRRYE DPPH
ERPRILL RIFHFER B BN, METRBRIELENEtIRE, FHH
AU REBRERFEELYR, MAHE PR, Ve, FEANART T, FIRTYE.
MZRZEMERYNEFRHENEREE B EMEHNETETRE. ZENKHERER
Y, REEMERFAPLFELERBERN ROS, ELBERFNERRTHAMLYE
HoRe BULATLIER, MW mKTEAMBRRE B hETRFESRLING,

AR RO HRIAER B AEEHMERENNRE, ERERBEOMEY
H, AHRERRYERRAY TRELNEM. BEmTLEN, CEENFRRALE
BEAREREBREDR, BHETRIEOENP, HHETHREEN. ERONES,
ERGEGEMIRANERT (RAnBARRRESEEN), TRAERRYRE
B —ERREAR, XTRERARTEFEYMEASER D RERREMN kK
e, eNBRE—ELXHTRARRBEET, BE—ENHREGENER. &
BERHME, RBNEGARRY TR AT RFsies, RMuxs
ZRZEARRRYIEY, TEETRE. ZE0KE, XERTEEmhaikmid el
HA AL TR AR R F R BB AR,

332 KRILWES ENOBEEN RN A LA TR

HEYREMRIBETFEH., 2FE. A, FRERASEZERNEW, U8
HHEEBRARE. KILRHEHERRFIAEMEERIEDERR LR ERBTYRS
B, AL EHAB- SR SIRM K I BE L EZE M 70% L BB IMAHITAE .. AR
BAB-S# HERT S RO B, FEEHEEFY,

FRER ZESEEDPPH B i 2N FERAE R, HHEXAMELIEFE
HEEMRRELERBRAGERT SN DPPHE A EF RRENERAS, RS
REBBDPPHE HEERANYRM AR L, BEERMERNYR, BEERERS
ikl

FERE, KALBMABESERER BB BEERR Y 0%, WERER
Y 0%ZEp e 2, qEEya 0% ZBRN, KIURMHESE. 30%H 40%
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E=F a¥ToHREMTHRILH

LEERBRNEREBRELRRTIEAARTRRBLELRES, ERROMER
THRRB AN ALEE. ZERR T REERER, s R EEARMEEY.
BOERE, NEFRA—LERELEY, IEYRNABRELEY, FARTER
FHELEYE, TMREEEETERART PR RMBIERRIT AL, TEREEN
R BRI B A A ISRt A BRI R

3133 AEEHERYERMES FREBBENZEMXFR

080 - 7 1000
. 050 } ,L\_aﬁ 80.0
g £
S 040 | {600 -~
S X
wm 0.30 W 40.0 %
2o | j200 %
® ot | oo @

0.00 : Al - A 200

1 s R ZMZE AW Z® K
COBRARAE —— B O BEHRBE

1 AREHREBENBIMNERH S AR BEEH BN
Figure 3-1 Comparison of reducing power and scavenging hydroxygl! radical of SPSL extracts

200 1 75.0

1.60 s 60.0 ~
: A% ?

120 | 1 450
g g g
080 1 200 E
£ 5
B 040 | H H {1150 @

0.00 i : 0 P U B 0.0

10% 20% 30% 40% 50% 60% 70% 80% 100%
LEARERE
COOREIRNE —— EEREFHRE

B 3-2 XAMEZEREEIRVOERNSERBEMBTHILE

Figure 3.2 Comparison of reducing power and scavenging superoxide anion of alcohofic gradient eluents of SPSL
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F=X GFENRRYGHRAULYE

EAERPAELNHERREYERRRE ML, BEAFATOEEURER
$EHFHRALERYE, HIRBREGOBEIHXER, E3-173-2. AETH,
EEM REENWEN YA KIURHH IR ZBERERBENEE L8 BRERMER
FR PR, AR TURKAEZIHRENBTERN SRR EaENRIRAIEM
*xH.

HWAESH, YRGTERNSRAKENE—RMEXYE, H-FETRARENIE
H%E™, Tanaka™ &5, RATEMARNREESEREEYHR, BETFREHN
R/, WENAAELEZRE, DYFLRSHERERENYR, MET L EEE
RAFEEMNY, MATHENTEDANHIAADHER, BERAHEEZRNER
HY4. EXARRFFEEABATHER, SEFARR, EREHSHEMLEZ
MHFTMEN, T5EMANLERIEXRD,

334 AFEHERMARSREEN SRERIRIERRTE

FERLNE, TRERGBAEERKANHEEMERENLETEIHRNY, &
AMIELARTHEI 41 BIER, NMHERSALSHERZAHE. DPPH B8
¥, BANETERERERHTENRAHHAALAERRTHRMNEGR.

¥ H W%, DPPH At BEMETHBEARNER N RYE T ABLGR,
TR BN AR AR R, XHERTRREXSHRRIADEEZ AN E
#BHRHERHERE,

FIREHERROENKENRRY T ESHERERANEXYR, CNIRENE
FHERETARFRTREAM AP KA RNER TEELANERAALRE
el 18R FAREHEERER, EMNESRS RIS B R OHRFELRS
BUETFHEEIER,

MEMTENY AR, FHERAMEITELETRANTN AR ELR
#, BERE. pH . BARFLHER. FANELDABNE EHEIRERE
MENENWEERR, HREAREANZTFEN.
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BOUE aEXHREWSEE

FNE TEZHEERIEY

41 RS HE

4. 1.1 %
TRMEIL 21, HER LA TR 4510 2g/mL F1 4x107ymL B, %5,

4.1.1.1 4

XW-80A HEREASR LR ERAR

AL104 BFSHTRF RSHAENE (L8 FRAF
ZD-2A EEHEAR A ERmInE R ERAT
B LR E TR

AR TR LA R

b ¥ W R E KA

EYER TS RRRRBETHAFRERAT
4.1.1.23iKH

WM S ¥ AT

73 vkt 5T

wiLg S Fln -t

Lok iR At R RFML R
LR et (-t

it 40 BREAVR &SI
B EFET

.07 (- U

Bl BREWRESMIS
4% FRER T B AL

4= IEREBEEYBARFEERAF
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4.1.1.3 EiEH

KEGFFE (Escherichia coli) KiER Tl F R B R R4
£ HEEEIRE (Staphylococcus aureus) KiER T ¥R EFPEEATIRG
HEFTE (Shiga bacillus) KEBT L REMRBARAE
HIKARE (Rhizopus stolonifer) FKEZ T ZREF R
BB (Aspergillus niger) KiER TP Er R R
4.1.2K%H%E

4.1.2.1 EHERYETL

KFE SRR B EAMEEFES Y, HEET 37 CEREFM AR 240,
B, BUET0CHEF448hE, B 0~4THIH,

4.1.2.2 AR &

HEEHRAGRAERAGERE, BEESERAEREFEY,
HEHIFHEFERA 250mL = AHE, 121 CHERSKE 30min, BEHZE 50C~
60C, AEEBHWER 15mL MAKFLE, AHHEBERE, £H.

4.1.2.3 BIRAMHE

IR 3~4 FEFRATFRANET 50mL EAEEFEOMEBRE, RHE
12 10min, HIRBABRRATFEHEAY,

4.1.2.4 MEEXE

AEEBEENR 0.1mL BRWMATLF, BHBEEEEERRGYST, HRE
HERE,

WKL ZAR S IMA RS EFRY (4x10°yml). RRSHEME (4x10%g/mL) M
AEEHRRYE 0.2mL. HIFHFICE, BE 30CEBHEF 40, HHE 37CIERESF
18h 5, MEFELKER, MENHEER.

BB SR 4x10%g/mL 71 4x107%g/mL; BCHIFEDREE RN BEPRAAR
RGEE, A% WI"HAW® (REAFRRWER), 1178 12° (KAWEBERE
LR, £H.
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PR aFEHRRYNEYE

BEERYTFITER 3 K,
42 R

4.2.1 REBRFRBEMOMEL

WE N 4x10°gmL B S REDHEHEE R MR ESRRAT a 4 0.01
005, EFRRE. t0n)=4.6041, to0s4=2.7764. % 0.01=2=0.05 i}, IAEREE,
HZEROR TR, Hid<+” EXBRTRRAY, Hic“—": a=0010, AAZRFE
ERE, EXAPRATHE, Fid«++7 EXRETFZEY, &Fig“——"; a=0.05 B,
WAHERFEE, ZRYSHEHMEERBLS.

42.1.1 REBRFUERY XGTFHE MR

2.50

2.00

-
n
=

MEEHER (cm)
2

o
h

o
(=]

0. 00 1 1 L 1 ) I— e,
H I o I\ A VI Vi |

REFNENY

—a— PR B 40mg/ml. —e— PR 4mg /ml.
1 FRRELHEH REBFRRO T A B EOMBER
Figure 4-1 Inhibition on Escherichia coli of SPSL extracts (systematic solvents) on different concentrations

WEN 4x107’ymL MAEZM BRI KBEFENNSERAETRFRER
4x107°ymL MR BHEHERY (x107%ymL) BFHNEBERS 1.49cm, &
FHRAME, "/ IV" (4x10%gmL), 5HEMHxEMAL, ZFREHEE, V' EERE
£R.
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R4 CRENREBRN RO XBTENHERANR BT
Table 4-1 Levels of significance of inhibition on Escherichia coli of SPSL extracts (systematic solvents)

NEEER STH VI X VI
BEH BEH
(cm) S tfE Sd {1 L

rr 1.10 0.0751 —3.0626 - 00957 —1.5674

n* 1.70 0.0630  5.8730 +-+ 00866  5.1963 ++
m’ 1.15 0.1217 —14790 01354 —0.7386

j\'Ad 2.35 01601  6.3710 ++ 01708  6.4403 ++
\'a 145 0.0383 31330 + 0.0707  2.8290 +
vI* 1.18 00678 ~—22124 0.0002 —0.7761

& VI'HENEEERY 133cm, I'HBNHEESY 1.25m,

4212 REATERNN & B S ERENNEIER

2.00

1. 60

WEEER (em)
ad o
g B

i I m N v Vi VI i
RABNRDY
—a— R AR 40mg/mL —e— REVYIE fdmg/mL

4-2 UEXEHREFNRID EHESHNBER
Figure 4-2 Inhibition on Staphylococcus of SPSL extracts (systematic solvents) on different concentrations

EWAIRRY (4X107°g/mL) M FHAEBEREN 1.42cm. KEH 4X1072g/mL
B IV VX EREHEREONHBERT, SHRMMENEREHEE, YR
5xB VIAEEENRER.
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F 42 ANEHREBRNRRDH SR CNERINHERNEFELH
Table 4-2 Levels of significance of inhibition on Staphylococcus of SPSL extracts (systematic solvents)

MERER X VI 1R VI
REY BEH BER
(cm) Sd & tiE Sd t{
I 1.07 00356  —3.0900 - 00678 —3.8350 ——
o’ 1.23 0.0356 1.4045 0.0678 ~1.4750
m* 133 0.0542 27780 + 00792  0.0000
v* 183 01137 57170 ++ 01275  3.9220 +
\'A 173 0.0891  6.1730 ++ 0.1061  3.7700 +
\2 4 1.30 0.0480  2.5000 0.0751 —0.3995

H#: VI'WREAEEERY 1.15cm, W HENEEERX 1.33cm,

4213 ARG BRI ERDHEREFENHER

2.50 r

b
o
S

r

=

o

(-]
¥

PHEER (em)
2

e
o
<

0’00 L I S I 1 A Y 1 [

I i m v \'j VI Vi L |
REBNERY

—a— R 4 0mg /mL —e— $REVAIIE E Amg/ml
B 43 UREMZREFEDRDYERTESHNSER

Figure 4-3 Inhibition on Shiga bacillus of SPSL extracts (systematic solvents) on different concentrations

BBERFRY (4x107°ymL) SFHNEBEEBN 1.4 cm, EXTRVI®HY 1.55 55
MEVITM 125 &, I°. V'R VI 5l BALSAEEREF EERMERE, BN
VB RRY, MEEERES 2.2cm.
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® 43 MAEHARGHF RO ERAENSIERNBEESH
Table 4-3 Levels of significance of inhibition on Shiga bacillus of SPSL extracts (systematic solvents)

NEBER %8 VIl %1 VID
REY Cem) BEH BEH
Sd 1 t{8 Sd i t{H

I 1.13 0.0356  5.6180 ++ 00693  ~—0.2886

n’ 143 0.0356  14.0450 ++ 0.0693 4.0404 +
m’ 0.90 00751  —0.3995 00957  —2.6123

v* 2.20 00751  16.9108 ++ 0.0957 109718 ++
v* 1.38 00792 56818 ++ 0.0990 23232

vr* 1.60 0.0480  13.9583 ++ 0.0764 5.8900 ++

i, V"X RNEEEZ% 093cm, WHRAHEARZS 1.15cm.

4.2.14 RERTRBYH RERBERIHIER

1. 60

=
)
o

MNEEAER (cm)
(=]
2

e
-
L]

]
[

I I m v v Vi Vi VE
REBRRY

~h— REN I 4Omg/ml. —e-— AR dmg/mL
H 44 AHEHRLEBAREON RERBANEER

Figure 4-4 Inhibition on Rhizopus stolonifer of SPSL extracts (systematic solvents) on different

concentrations

BEBIREEA 4x107°gmL A FZErH R R B REWHERmE 44 iR
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FOE aEEHRRANNERE

44 Prr, BBEHL SR ARREENMEERNR, "5340 VI'FERRES
HER. T VW VI 5REMMEEL, NEEREEENAER.

R 44 ETHRERAENIHAERBOFERNEEESI
Table 4-4 Levels of significance of inhibition on Rhizopus stolonifer of SPSL extracts (systematic solvents)

HWHEER v * B VI
w=EY BEH BEH
Cem) Sd {8 ¢ Sd t14
r 1.37 0.0473 5.0740 ++ 0.0667 40480
n* 1.20 0.0473 2.9600 + 0.0667 2.5482
o’ 117 0.0473 0.8457 0.0667 1.0495
A" 0.93 00700 —2.8571 - 0.0844 —2.0142
v* 0.80 00334 —9.8802 —— 0.0577 ~5.1993 -—
vI* 0.80 0.0334 —98802 —— 0.0577 —5.1993 -
i VI*HENEEERY 1.13cn, W"XHEPHEBERY 1.10cm.
4215 RAEBET RO B BHNSER
1.60
~ 120 }
§ ‘—M
w' ] '/\\‘\‘_/._Q
iy 0-80
5
& 0.40
0. 00 . : .

I II I v v VI VI ) |
REBAIREY
—a— R YR E40ng/ml —e—HREPIK A 4mg/mL

A 4-5 IREMREEFRIDAR b BAIPHER
Figure 4-5 Inhition on Aspergillus niger of SPSL extract (systematic solvents) on different concentrations



FU¥ a¥EetRNwenTEs

W 4-5 Fin, BRBOREDY 4x107%ymL A EXM R B i K HI% RN
EATIRER 4107 ymL FRBY. EREE, RE I HEYFE VD AEEES
ER. SEETHRPNHRHBHRLIERE.

F 45 MEEMREFFRNO BHBANPHERORE I
Table 4-5 Levels of significance of inhibition on Aspergillus niger of SPSL extracts (systematic solvents)

MEEER *HE vII X} FE VI

R (cm) Sd & t{a BAL Sd 4 tE ke
r 1.30 0.0816 0.0000 0.0667 2.5487
o 1.30 0.1633 0.0000 0.1564 1.0870
m* 137 0.0667 1.0495 0.0473 5.0740 ++
v 1.10 00816  —2.4510 0.0678  —0.4425
v* 0.97 00667  —4.9475 - 0.0473  —3.3827 -
vi* 0.97 0.0667 —4.9475 - 00473  —3.3827 -

H: WHESEEERY 13cm, WHENGEES% 1.13cm.

4.2.2 RABMBEZERERRYNITEY

LRLEREDR 4-6.

AEEHKILW ISR ERBYY KT EE R ENMHINE, 4" RSN R
B, 3" R BEIT. 2°, 370 4" SR b R Sk B A R P AR I B AR
., 17, 27 3R 4RI R R e R % 0 B M P B 4B M T AF

10 M & R EHAREOWEUEAR TS, FHNEEERY 1.24cm, WHE
ENBRXERSB/PERIEE 03cm, 6" HMERRELT.

AEZH RPN EETE LF LT RMEER, L 2" v 8, ShBEETynE
BER% 1.35cm.

SR HEHRENNERREERTHAME. 1"A 2" kL BEE.

SRIBBL BN R BRNFERAZEREKR, BUBERDKHIME
B, T 7°H S HMERERKT 12°0 R, AN s"HNEBERLAT 11" HEAK
E,
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%46 CEEHAALABZEBHERRDONEER
Table 4-6 Bacteriostasis of alcoholic gradient eluents of SPSL extracts

MHEEHEE (cm)
Y
AEHRE LSHEHHERE ERHE HEARE L2f: T A

1* 1.25 1.18 145 0.80 0.80
2 1.40 1.20 1.65 0.80 0.80
3 145 1.25 1.35 0.90 1.10
4 1.58 1.18 1.28 1.20 0.95

C st 115 120, 145 - 0.95 ’ 0.95
¢ Lo 140 157 - 1.00 0.90
7 L3 137 77 7130 145 1.20
g " 107 .17 130 1.50 . 130
¢* 1.07 137 1.10 120 . 080
0t .. 107 1.10 1.07 1.10 0.80

S 1 ‘ ' v

133 1.18 ) 0.93 1.17 1.30
CETFRA)
2 S
1.25 133 1.15 1.10 1.13
()
4.3 11t

4. 3.1 RRYEE T H0 oE 1E FA RO R 0

AREN R KBS, SRAUHRE. SHTEN TR RNE TH
FITRBERIRTER, 15000 4 S 2 T 40 A B BT MO PR

R, Z BRI S A R R TR B, ISR ) B MR B
RBP TR SEERL, SF. ARE. ANRSYR. BXRREY BHE BR
HARENPAELY RIFHE, WNBER (Papaveraceae). EEF (Rutaceae) FHl
PRI KR A R AT BRI, B, BEA. BRUARER
TR R W R B AFHEE R R, Bk, S0P Z B Z MR
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HXRBEAR LA=ZMRRY, BERER—EHRNERS, K RMEhERL TR
RAYIHABER

A EZMERINPRAEKREABRRNERRK, XEEFARSHERX. &
ZRPEFENREERENERETER, LFEH RN E 2= KB EEIEE
RBRTFEZKMNE, X54FNARENARTER. EXZREEFNARRER, A
20~80nm, KRFEIEFE, $1ES0E, BRERABEN=ZFEIAPREH, B¥E
BiED, RAWKST. BTEdED. MEZRKHAKEARERE, YRANEEEHE
%, BMTE, CEEHRRRSALF AR, RAABRNAEE.

F RPN AN ZENEUERANERNBEEMTNE 47 Bim, AHRGEH
BBV BEREEANSHNZENIHNEANEREE. RARHARABNRBL
BEN Ry LR P RE B ER B 820

%47 REBAMOANEHNEDRS BREED W
Table 4-7 Levels of significance of bacteriostasis of SPSL extracts (systematic solvents)

BANEER cm  BAMEER om Sl p g BEH
KEGFE 235 110 0.479 2.608 *
EREMERE 1.83 1.07 0.298 2.548 .
F ] 2.20 0.90 0.446 2.914 .
HERE 137 0.80 0.236 2414 *
B 137 0.97 0.178 2.243 .

#: BERMATa %005, Fi—ERER., Ha<0.050, AHEREE, KiE“*" ; I o n =2. 228,

4.3.2 ZGEN B BEER X

AEEIM REBANRBROA AR EH L AT —EHPHIMR, HEKEE, 4¥X
SR B IR B B AR RS B A A IR

FBBA G R BRI HEARBAMENRY, RALEZEH T3
EFAMAERODRREEN RS, XERPEETAME. SHRTHYRTEE
Y. 5. =8, BENARTSRESBRMPERIRE. BXRRE, 4.
WA EPEROEEYRAFHEAHEN. RRLEEH P HTERE ERYRAH
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| hEBEEE.
4.3.3 RGBT BB NHER MREKME
140 137
13
iLm- L . L1
B L0 |
H
3
0.80 '
» % » . &

H 4-6 RBHERNNMNEER
Figure 4-6 Inhibition on bacillus and mildew of SPSL extracted by Petroleum ether

2.80 ¢
2.35
E2.30 2.2
- 1.83
ﬁl.so .
&
1.30
- r 0.03 1.1
0. 80 o
» 2 % s €
oS N & & ¥
,ﬁ

4-12 ARERIDMNEER
Figure 4-7 Inhibition on bacillus and mildew of SPSL extracted by Acetone

ERREAT, BURPHRE RS, ZREYTORNREERE, AERHR



EOE IEIMRRBONEE

FEOMAERE, HRBRIYN ZHAEONHEAEEFTH AR EHG M
H. M¥FRERBENRERE, SRS EHDREONHNAREAR, INES
HMEIT TAE, NEFHRSTURY, 2EEH TR BRNAHAENEHERNAR
FFR2RMAR, TiE MBS SIS B RO T AR REAT R BAIYIR, 5040 5 e %
SRR AL MR R AR .

4.3.4 KFLBBE S BRI ME £ B # W

SRIBHMIEDE, 57, 47, 3%, 2", I"SBA+H4F N R BT EE YR,
4" SRR TR S FREE, FHRER S ERELAY, KW Nkt
&Y, ENHRBETERFHMHIREE—SELT b RABARRYNNELRE
thAGHEYT, BIAUEEr A A] A RIX YR R IEMSI KB B R

ESHENERENFE TR, SRENFELRAETRK, 6°. 7°, 85K
HHEMBBHYROERRORR AR RT, XERABNNE LR D% RIEE 2
i ESFHENELRD, 27, 6", 1", S"WRAERBE, ERBRIRETNENR
B MIH AR, XA ERTHE LIRS, —RXILB I EEr-R Y
AEEABHE, —RANTFAEFENEHEHNRRTURAER, ZAEEd/L
MIFSERER

EHEROMERRERR T BETRENARS, ENEREERBTR
GHARBYLR, #—FRACFEHPHNETERS MR EMERANZEE.

F RIS IR B YE M %t A B B B A 1) B B 0 M IR 447 B, KA
BEER YN SR R E A ASFEREER, REXAAARES LY
ZERT R 70% ZBFR YT LR A S P M E R B 1R

EHR—RIE, N=ZHEEOMHBRP, 10°HEOMEFEBEN, 5B 100%
LEBBBREFARFMHAEORR, ESBEWERS, TFEX 10" HRHTHE~
Eo8.
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48 KABEMNINEHNEDRA ERFH T
Table 4-8 Levels of significance of bacteriostasis of SPSL extracts (absorbent resin)

BANEERcm BANEHER em SfE B BEM
p YL ] 1.58 1.07 0.196 2.958 .
SREHWERE 140 1.10 0.102 2.936 .
EEME 165 1.07 0.185 3.130 *
HERE 1.50 0.80 0.248 2.821 »
RhE 1.30 0.80 0.182 2.743 .

H: BERNKFaN0.05, EF—BHAR. Ha<0.00H, IWHEREE, Fi2“*"; P wm»n =2 228,

43.5 KALBEEA B NHBEER NI

EXRAP R EER AR EENROENZRT, 8", 7", £ HIPERE
FRTBUE, KILHSERBP&F WD RGREANEE, XENEREREBRIRRY
MELBNE RS

HEMBTLUSEREHR, MAEERGHTRHLKEER, ZRARTLUN
— M AERREZ R ERENNHER B A LRENERER,
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FEE Hit

5.1 IZEZMEHMRENKIHY

JEENSHRE. HAEH. B8R, R, 85 ZHRLeY. BIEABEA
B £V, BNRSEDRERED, URESHE. RERBKNESREVRA.

5.2 AZEMMME LY

5.2.1 AEENFHE. ZEFNKBRRYAFEENER DPPH B HEMEES, HiR
BEARTRKRENR Ve

5.2.2 AEAMAFENRAANERYT, WH. ZEFKBRRYEREHIEE
BEABEEARNESE, B0 MTRRENBRRENST, AHE. HHH2
M Z BRI Y A B X BRGNS T BALEE ), BEDTRIKREXE V.

5.2.3 AEZEMN T0%ZHEEBHWAILRIEZERE (0~100%) HRHEDAFTERNER
DPPH B HEMEES, +BERBEVMOEREENHXTREIREN R V.

5.2.4 T+ MIEEN T0%ZERBYALBEZEEE (0~100%) B+, 30%
HA0%ZBERYEEARBRNTRESN . FRBEEAGESEIPEREENS
FHgeSH, A5 FEREXNBHER. A TH SOD: K 10%Z B i
B ST AN REOMEER, B ATHR Ve

5.2.5 AEZXMRAHEFNRIOR 10%ZERUI KIS ZEHE (0~100%) ¥EH
YVIMERENS5ER G hERSEMRX, BELBE, HEEBENE IS,

5.2.6 AEENZABTRNDR 10%ZBREIKILAEZEBHE (0~100%) HM;K
VI R RALE H B TER B D,

5.3 AEZMRHNGE M

5.3.1 AFZHNRABENRBYN KGITE. LT HRENSHITEATRY

43



FIE %

FINEIER, FMEBERETHERYNRREN RGBT AIHER. 305
M RHET RN BUR F AR,

5.3.2 AEEHRAHETRRIM 70%LEBRBYKILFIEZEREE (0~100%) B
VIR L RER B AT B AR, RERENASMEHBERFARBEHN
3tiE.

5.3.3 UEENRLEHFENYZ MM 70% L BRBGXARIEZERE (0~100%)
SRR KBTS, SROEHRE. SRS, THEENR MBS PTHE
AYWHERERER.



XM

SE ik

UK. MRS WAAD]. THEBIUAE, 19%: 9

(2R, EFE. B FHREL. Ml AR CRABE R DS FFA LRI REHZ, 1998, 19011):
39~41

BUR4ER, Bk, HER, & HERRRRAERERFNOIRY]. THRLEE, 2002(2):
46~48

MITHFEZR. FHKRA(THM. L EARMHER, 1977: 2410

[SIFEHER LBAMHIN. FEERRRMRNESHM]. L. ERHSEREER, 1983,
7: 8~22

[6EFE. WEE &% 4. REETHEAMERAEHNREEHAN]. RRERNBEE,
1994, 9(1); 23~17

[MERE, BEK, BXR. +EHEFTREAIGLRY. PEEE, 1993(5~6): 3~6

BIHFA, HERL. MEECEES. MIFERRRER). ERE, 19986 29

OIAXHE, EA—. HERREBRRANETEMED). BRRLERE, 1996, 9: 102~105

[10)E:ME, XIRE, FHE AEFHEM. L3 ERPERLEKE, 1992 99~95

M)EREE, BER, FEA. AREEHHESRENBLEENERD]. PERLHE, 2005,
38 (3): 462~467

(1215 B AR R 4 B 100 B P B R T BREDH R RFEEREERERMAFAR). LK
PERUMEGREDRHFEFTAR, 1997: 12~14

(31T, KRE, BEES HELEEE B WML LS EFRU)EDRHRE, 1994 (3):34~36

{14)Roughan, Grattan A. simplified isolation of phosphatidylylycero [J]. Plant Science. 1986, 43 (1): 57~62

[15)Villareal, R. L., Tsou, 8. C. 8., Lin S. K., Chiu, S. C. Using of sweetpotato(Ipomoea batatas) leaf tips as
vegetables IL. [J). Exp. Agric., 1979, 15 (2): 117~22

[16]1shida, Hiroshi. Nutritive evaluation on chemical components of leaves, stalks and stems of sweet
potatoes (Ipomoea batatas poir) [J). Food Chem., 1999, 68(3): 359~367

(17)5%5%. SHHRAREWEUMTR. EHLT, 2006 (1); 31~37

[18]Koizumi Hideo Yadui Akem. Determination of vitamins poluphenols and minerals in roots of sweet
potatoes [J]. Shokuhin Sogo Kenkyusho Kenkyu Hokoku,1991,55: 1~8

{193, WHE, BiEiF, 2. REBTHEGRBERI ERRSSHRD]. FERLH
%, 1995(4); 39~45,

[20])O'sullivan J. N., Asher C. J., Blamey F.P. C, Diagnostic criteria for nutrition disorders of sweet potato
II: critical nutrient concentrations in leaves [J]. ACLAR Proc., 1996: 39~43

45



P

{21}imamura, Masahiro. Shimon white sweet potato leaf compositions containing vitamin K and their
manufacture.[J]. Jpn. Kokai Tokkyo Koho JP, 1999, 2: 11~14

[22)Sumi, Hiroyuki. High concentration of vitamin K1 proved in the seaweeds and sweet potato leaves [J].
Nippon Shokuhin Kagaku Kogaku Kaishi, 2003, 50(2): 63~66

[23])Tsukui, Akio. Amounts of dietary fiber and other general components in leaves and stalks of sweet
potatoes [J]. Nippon Kasei Gakkaishi, 1993, 44(10):887~91

{24)Ghazi Adel, Metwali S,, Atta M. B. Protein isolates from Egyptian sweet potato leaves [J]. Nutrition,
1989, 33(2): 145~51

[25]Walter William M, Jr. Purcell, Albert E., etal. Laboratory preparation of a protein-xanthophyll
concentrate from sweet potato leaves [J]. J. Agric. Food Chem, 1978, 26(5): 122

[26]Takebe, Masako, Yoneyama, Tadakatsu. Plant growth and ascorbic acid [J]. Nippon Dojo Hiryogaku
Zasshi, 1992, 63(4):447~454

[27]Hu C, Zhang Y, Kitts D. Evaluation of antioxidam andprooxidant activities of bamboo Phyllostachys
nigra var. henonis leaf extract in vitro [J]. Agric Food Chem, 2000 ,48 (8): 3170~3176

(28X, 2402, LRE, F. BIBLERANTED]. FEPL, 1991,1609): 551~552

(20]F1=18, T3, ¥X, & FINNBEELEFEIHLEEATAY). DEZ, 1004 25(4):
179~181

(BolsivEi. E-aEEMBRARIFAL]. HHHBIRER, 1996,1501): 71~74

BUBED. SIHEBLELMLERIFRAI]. KRAEYFRLSTFR, 1995, 7 (4): 44~46

(32]Yan-Hwa Chu.Flavonoid content of several vegetables and Agriculttre [J]. Agric Food Chem, 2000, 80:
561~566

[33]Amimazam A M.Antinutrional factors in sweet potato greens [J]. Journal of Food Composition and
Analysis, 1995, 8(4): 363~368

[34)Gow-Chin Yen, Hui-Yin Chen. Antioxidant Activity of Various Teas Extracts in Relation to Their
Antimutagenicity. J. Agric [7). Food Chem., 1995, 43 (1): 27~32

[BS)FE. ABEMNERUEAERSOFRD. RAEDFREWR, 1992, 43): 39

oYL, BEREAFRILHETED). FEESEH, 1995 (1); 86

BERE. RaaEMRAREMAMM]. LR HEHRH, 199: 411

[38]Tate R M. Oxgen metabolites stimulate thromboxane productionand vasoconstriction in isolated
saline-perfused rabbitlungs [J]. J clin Invest, 1984, 74:68~72

{39]Burton K. P. Superoxide dismutase enhances recovery following myocardial is chemia [J}. American
Physiol. 1985, 248:637~641

[40]Prasad L. Oxygen angiology free radicals and heart failure [J1. Food Chem.,1988,39:417~423

[41]Trichopoulou A.Vasilopoulou E, Hollman P. Nutritionaicomposition and flavonoid content of edible
wild greens and green pies: A potential rich source of antioxidant nutrients in the mediterranean diet [J].
Food Chemistry,2000,(70):319~323



AR

[421FR2}, A4, EFRHENTEBMERIVHAALD). FEPHRE, 2005, 30 (4): 516~518

M3IER. FREBUPWFENFRD). FERHHFNH.2005, 5: 9~13

[a1e%, FEAE, K&, % RERRBROAFAENIRD. FEBE 2005, 151 (10);
20~22

[4syaR, B0k, RE BRSKAREIFARMOMAERD. &S ITWRHE, 2002,23(10):
137~140

[46]ARME. RANEYEHRANBMAAERED]. AAF%E, 199, 8 11~13

UTIRAM, BLK. REMAFAERANBIBRIAQ). PEMLE. 1998, 23(6): 45~46

[48]Zalacain A, Carmona M, Lorenzo C. O., etal. Antiradical efficiency of different vegetable tannin
extracts [J]. Journal of the American Leather Chemists’Association, 2002, 97 (4): 137~142

[491Bors W, Miche! C. Chemistry of the antioxidant effect of polyphenols[]. Annals of the New York
Academy of Sciences, 2002, 957: 57~69

(SO)FLE, FEE. SRMNHEYHRONEULERAARL]. BREFLAEER, 2004, 2002):
23~24

[SUEHEK BER, AFR, §. EEARAERAARRD). PEELEDRE. 2002,23(4):
210~212

(5 e, NKE. PHLERRUERAMFHRD. LR PEHREFR, 200023 5): 54~55

[S3184, TRE. HEREARR CZHAY]. ASFREFE, 2005, 26 (2): 77~79

[54JKim J. P, Lee L. K., Yun B. 8, efal. Ellagic acid rhamnosides from the stem bark of Eucalyptus
globules [J]. Phytochemistry. 2001 ,57 (4): 587~591

[55]Amakura Y., Uino Y., Tsuj L S., etal. Constituents and their antioxidative effects in Eucalyptus leaf
extract used asa natural food additive [J]. Food Chemistry, 2002 , 77(1): 47~56

[56]Masuda T, Yonemori 8, Oyama Y, etal. Evaluation of the antioxidant activity of environmental plants:
activity of the leaf extracts from seashore plants [J]. J Agric Food Chem, 1999, 47 (4); 1749~1754

[SHESE, L%, fMEMW. AXPEREAHRTRANIBREND). RATHARSFR,
1991, 3 (4): 1~6

[SB1ZETF, WE2, BRES SEFEANRODMKEINEN. BHRER, 2002, 24 (1):433-434

[597Imai J, 1de N, Nagae S, etal. Antioxidant and radical scavenging effects of aged garlic extract and its
constituents [J]. Planta Med, 1994, 60 (5): 417~420

[60]Riedl K M, Hageman A E. Tannin and protein complexes as radical scavengers and radical sinks [J]. J
Agric Food Chem, 2001, 49 (10); 4917~4 923.

[61]Tutour B. Antioxidant activities of algal extracts synergistic effect with vitamine E [J]. Phytochemistry,
1990, 29 (12) : 3759~3765

[62)850%. ¥ MERRYNRR RG22 AEILED). £ARE, 1998, 25(3): 268~280

[63]phait, W2E. EREXARKPBAOTRAEREY). £ETWHE, 2003, 241): 9496

[6)&=HE. RFFELEM]. k. ALKELFRE, 1996: 130

47



2R

{651ERF, FAH. REECEREKANERTRD. TTREHZE, 2005 (2): 47

[66]8iTHE, &AW, FHK, F. LEEMHRDYX ARHBRBAMBHERDT. MkKEEH,
1996, 11 (2): 78~84

[67)E%E. WAEEHRBERRSOHTET]. FTEAREF. 19%, 4); 59

{68]Cetelle N, Bernier J L, Catteac J P, etal. Antioxidant properties of hydroxy-flavones{J]. Free Radical
Biology & Medicine, 1998, 20 (1): 35~43

{69]Chang W. Choi, Sei C. Kim, Soon S. Hwang, etal. Antioxidant activity and free radical scavenging
capacity between Korean medicinal plants and flavonoids by assay-guided comparison{I}. Plant
Science, 2002, 163; 1161~1168

[70]Yinrong Lu, L. Yeap Foo. Antioxidant and radical scavenging activities of polyphenols from apple
pomace [J]. Food Chemistry, 2000, 68: 81~85

(7I\FE, 5. B DPPH-AEIREEEYORALFEED. FRHREER. 1999, 1203):
75~78

[72] K.8ato, Free radical mediated chin oxidation of low density lipoprotein and its synergistic inhibition
by vitamin E and vitamin C [J]. Archives of Biochemistry and Biophysics, 1990, 279:402~405

(Bt RE. RESHHERFHEANGRY NA E0EAT. £0LE5E9MBRER, 2001,
33(2): 215~218

[74]Shiow Chyn Huang, Gow-Chin Yen, Lee-Wen Chang, et al. Identification of an Antioxidant, Ethyl
Protocatechuate, In Peanut Seed Testa [J]. Journal of Agricuitural and Food Chemistry, 2003, 51:
2380~2383

{75)Jeong-Chae Lee, Hak-Ryul Kim, Ju Kim, et al. Antioxidant Property of an Ethanol Extract of the Stem
of Opuntia ficus-indica var[J). Saboten Journal of Agricultural and Food Chemistry, 2002, 50: 6490~
6496

M6FEX, WEH. REMRARALUTYHERTIAARFENEHE AMEMNT ARBETR
1. ®AHLIL, 2000, 17(8): 241~244

[TNEXH, BR, HEH, % FEAALAYREERMOERGFEFERD]. BEER, 2002,
24(4): 380~384

(B1&%E, DER. BYSHNEHREDFEROFRD]. PEEUEEHF, 2005, 9: 27~29

BIRES, BER. XURERSANRED. B3 FER, 1999, 62): 52

[BO)FCE. KABEEMMZERNREH T SR AWUNAY). FoEEXFEM, 2009, 25(9):
36~37

[BIHEE. KIMERENY PR A BRATRT. FEPEHE, 2004, 293): 27

[82)P. Siddhuraju, P.S. Mohan, K. Becker. Studies on the antioxidant activity of Indian Labumum (Cassia
fistula L.): a preliminary assessment of crude extracts from stem bark, leaves, flowers and fruit pulp [J].
Food Chemistry, 2002, 79:61~67



XM

[83]Tanaka, M., Kuei, C.W., Nagashima,Y. et al. Application of antioxidative maillard reaction products
from histidine and glucose to sardine products(J]. Nippon Suisan Gakkaishi, 1988, 54:1409~1414
[84)Joan-Hwa Yang, Jeng- Mau, Pei-Tzu Ko, et al. Antioxidant properties of fermented soybean broth[J].
Food Chemistry, 2000, 71:249~254

(817K 1K, BR—, BRAK, % HEMPRMSELEESSOFR. RKE, 2003, 24 (10);
49~51

(865K /iR, W|AT, BRAE, % AHEZRAIRRAEHRBENLES TN, EYEHEE,
1998(2); 37~39

B71EH, FRE. REABEGESFRMAN. BoRE—RRIEY, 1995, (2): 44~45

[BSHLHE MBI R AHEMRY. REMEDETRERM]. THEHkEIA REHLER,
1988: 80~95

[89EL#. BIAEMEM]. WEHH A, 2000: 35~40

POVEME. HATHMREEARLUTHEM]. ER: HEERITREIEHR, 1998: 59~63

(1xEE. RAFASHEESITM). R HPEBTL MRS, 1999; 58~63

[O21EWF, AR HAKERBDOTAHRBI. PES, 2004, 35 (7): 836

(931563, KUK, HiFH, §. AMRERRVASILASMEEENRRD. B3R, 2005,
24 (1); 71~78

49



BFR A

EMREEZHELREXR S HEE

1. AEEHRRYHEAENTR. (S8FF) 2005 FE9 8, B—F
2. LEENMULARKBAMATER. (RBEFE) 2006 E3H, BHfE
3. EHERSMIBR AFTWHEK, 20055, B2% 10 5F



Bf3x% B
AEZIHREREYOENER

1. KEiH%

1% =FHBLRERE REKIE R

2. BEAULSYNER

U1 14:50:03

| BEE-ME SRAE-EILEE  ELEHRERS (Paly) i

51



3. AN 4. BER, RHEAK 5. EOREGERNELEY

/01 14:48:47

RMYIE A (R EERN

6. EEH 7. 1k 8. ¥, ZEMRK

/01 14:50:50

0.5% KRR BE FREEH: =# b8 (Carr-Price &) WL BB AN

5



Miz% C
AEZTHIRIMAILM S E RN ELIRER

112" 8128K. 10% 20%. 30%. 40%. 50%. 60%- 70%. 80%. 100%Z.EE R R AR
ERNEFRY; ZARER 40 mgmL; XBWREH 10 mgmL; WFAIBERSL, dLFT.

1. KR

? A

2*, 11", 12* 3", 11", 12* 4, 11, 12° 2*, 3*, 4"

2. MHEREARRE

6", 11*, 12* 7*, 1%, 12° 9*, 11", 12° 6", 7°. 9*
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