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Abstract: Prinsepia uiilis is a perennial deciduous shrub of an edible medicine in the ethnic communities of Northwest
Yunnan. It is widely applied in traditional culture, medicine and food in that area. With the development of modern
society, P. wutilis and its related traditional knowledge face the danger of disappearing. The purpose of this study was to
explore the protection and inheritance of resources and related traditional knowledge of P. uiilis in native area. Based on
ethnobotanical field investigation, the substance basis of the main traditional functions of P. wtilis and skin-caring

activities were preliminarily studied by using the methods of chemical and pharmacological activity testing of natural
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drugs. The results were as follows: (1) P. utilis was widely used for fencing protection, wind prevention, soil fixation,

the treatment of skin injury, food and other traditional usages in ethnic communities of Northwest Yunnan. (2) Ten

individual compounds with skin-caring activities were detected from the extracts of different parts of P. wtilis, such as

gallic acid, quercetin. (3) The total flavonoid content of the extracts from the leaves of P. utilis was higher than that of

the fermentation products and the extracts from the fruit of P. utilis. (4) The fruit oil of P. utilis with the highest

frequency of traditional utilization showed great DPPH radical scavenging activity, and the antioxidant activity was

different among different producing areas and processes. The results of this study preliminarily confirm the correlation

between the substence basis and the related activities of the traditional skin-caring efficacy of P. wiilis, and provide a

reference for the further research and development of the protection and traditional inheritance of resources and related

traditional knowledge of P. wtilis.

Key words: Prinsepia utilis, traditional knowledge of skin-caring, efficacy verification, ethnobotanical study, skin

caring activities, material basis

T W ( Prinsepia utilis ) 52 7% 5% F} ( Rosaecae ) Ji
I U ( Prinsepia) Y 22 AF A Y R s Z Rk VL H:
AR 5 R A 24O T R RIS YRR
FIMAR (P E R ,1996) i 1~2 m, ZE
TIAHL G AR 0.8~2.0 cm, EAEHLH
He W R (R4, 2020) 40 A 78 3 5 r
H DAL B IR B ST R P AR
B, FEE, A0 7E 7 R b XA R FE L X (T
1 400~3 100 m) , A 2= 5t i J5t 75 S K 74 7 b, X
S F(Ma et al., 2019; 4 [F o 5 2530 4%, 1975) .
ZMBE N EE AL E R B X A A
(=HBE M AT, 1993) , Hod  ZEFE PG L X
PUNTRARI N NS B = Pl RPN -9 A= R E L
TFHITE 2= #8040 A X, 3% X 8 PN o A K i
A2 100~2 700 m, AEBE LY ILA RS T
HiFIVE AR AR5 UL, 5 R A8 A% 68 P N 1L 2%
FOEBA Y IR, HEWE, R, —YE
FEPIE A e b Sk TG Bl ST 3 | HIOAS i, T 4 P IR
(2£7%,1975) , FEANPEIE M B RA R ) Pl A id
2 ) S IR VN 7 N /g N -
A R ELEEAZ O MR XK R 0 BT A
BUH %, TR mATA A A, (1
29,2018) , 7 il B 4 VU AR BT IR T L R BR
“HGRERS” REFRC BT N R EERR AR
PR DRG0 22 ™ VPR 25 AR | 38 oK R <
L EEPEILE A 500 Z AR YR 2 B IR Y
a0 (AR LR 2018) . 1% B b X ¥ B T
I (=B AT = A RR 2y TR
ARWFFE L ,2009) SMITA R R T 2L
LA, PO RIS ) 0, IR 2E 3R

PIHTEAE KUK AR 7 B T e et (VL5 A
YIWFFE T ,1990)

BARHIF 5% 2% B, 75 0 25 b & A A2 e - R LS
K MR T oMb R S RER LR LA
13- % HF 1 L 75 M 92 K IR BE (Kilidhar et al.,
1982453k, 2013) . A& K2 35%, & & &
i | 220 N6 07 1R A 8 5 2 0 i 4 (RN B
%,2016) , 7 R ROHL B Wb R R A R R
7.20% ~ 7.30% , I KA H R B S & 0.37% ~
0.38% (52 B5,2010) , K3 IS Gl # 4 i
T 2R I ) 42 R 23 00 0.37% F0.88% (&
425 ,2017) o M FP 7 R R B ON (480.91 =
3.86) mg - (100 g)™', KW & B 5 &N
(372.82 + 1.17) mg - 100 g" (&5 ;LT %,2019)
T RIS R 4y B 45 5] 24 NSRS, 45
Wi R R s (+) - LR R (B E 5,
2015) it Jiz & -3-0-B-D-2= 7 il 1 it 2 % -3-0-6-
D- M R LZE IR SR | L A3 BT 4 b
AT KA (R LT 46,2018) X & SR L
B -3-0- 2B ME-T-0- BT | S R IE T itk
3 -3-0-(6"-0-L T3 ) B-D-MH Mg 45 5 B L 5% Fl 2=
R-3-0-25FW 1 LR H-3-0-Z /M 5 RA
R-3-0-MEBETT REHR REHER3-0-25F0
T AR ATHR-S5-0-HERT AR K 3-0-2%
TR R A R3-0-8 % B H (Liu et al.,
2021) . HHITPEES A YR L R P
A AN A By 2 BN Y S 2R R OR, WA R
JE BN BT R EAE T, ) 2 8 28 v w UL
fEEWr, T B SR R 25 b 4y B 3] 5 8k B i
TRk A P I 2 BTG PR LR 1,
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Table 1  Main functional ingredients and the skin-caring related activities of Prinsepia utilis
EZpEtniyis
Pharmacological activity
I s N N N
& W4 5 — SRR T
Compound E3=| I Literature cited
name L TURNE e T A SO 1 SR T T e cite
Anti-oxidation Anti-sepsis Co inflam-  Anti-allergic Anti-aging  Sun block
whitening
matory
BE TR + + + + + L 45, 20115 AR K
Gallic acid 45 2017
JR LA IR + + + + + Ui 75 55,2019 5 J8 I 16
Protocatechuic acid 4,2020; Z5{%,2021
X ¥ R R + + + Shah et al.,2012
P-hydroxybenzoic acid
HEE + + + + Phan et al., 2018; Z=H,
Anthocyanin 2019; TR T 4% ,2021
itz 3% + + + + RIS, 20205 10 7 AT
Quercetin 4F,2021; Z=PH 4 2021,
AW 45,2021
L 75 + + + FRELARAT, 20205 ¥ 7
Kaempferol 452021 Z=PH 4, 2021,
F N 45,2021
IS + + + HE W, 2015; 4 B
Catechinic acid % ,2016
FrRR + + + W 4R 45,2012
Apigenin
T + + + Jl A FISE 2007
Rutin

T+ R A Y EAT 5B

Note: + represents the pharmacological activity of the compound.

X RIS TP A E R SR S5 SRR, —
SE KV 9 7 SR i 2L A T R R IR R Bl v
SOD 7K S-HIVE T, HLAG B by i b S Ak I 2 (5K e S
FIBKIBEIA , 2005 ) . >R FH 7K 45 ORI i3 A 40 4 B A
A RS AR W AT T DPPH [ H 3 A9 55 4 1
FH 25 R R U PR BG X DPPH [ H 2
P9 B AR TR A6 B A5 50T TR SR UG , 3
FHARCA: 0 i JBORE 0 v 3% P 0 o LA — e Al AT
PR (L4255 ,2017) o X HIRFIF K1 KB
SRR IR T TP AR TG PO 5T, A ST 45 SR R
SR A A FRG AR B 5 AR5 B B R Y g
Tl R AR LA B4 (B bR A 3L R RE T, 9F AL
BRARSHB YR SEEEUXLR(HNLT
£5,2018) , X AR RO AT T BUAAL PR
FIRISE , 45 S BA 7 R T S B 6 BPH K B BT
RAFEALHIVET (Peng et al., 2021), Ak, 5
EUA PR S ORI A R OB R I AR TR (BT
SAACSE GBI (22 4% 2017 ), o B Rk
TP 0 8 WF 5, HDFa 40 8 75 M S5 56 B, 7E 100

peg - mLUREETR  FH IR ZE i fE Rl 2R R
A R RN S BERR Y, A MEAE TG R I TE 80% L
o Horp E IR AR R EY) R I B B
SRR —E W20 P AR D R 1 W1 R B LY R
PR R 22 4 (1, = 0.242 wg - mL™") , it
DPPH HT &AL T 1 52 50 R B, 5 3028 A it Ak s
PR (#5087 ,2015)

FEFL P A /D B R M X, R4 SR — F g sk
LR SR B R IR, Tz B
Y Mt e A B R A e AR T O S e AR, AR
Z2 R I ek /0 P B A 8 AR AT O, S K AR
FW N E R A BT AR EE R . BN
b 22 B o KA G R AL R S5 L BUS T — 1
iR H R X 5 4 kA O 1Y 32 BEAE S D A T
Sl SO TR R AR BB UE 5 RGNS, AT
TE 2 H X0 7 000 04 A 0 0 TR A LS A AR,
B S Al R s I G R & S R 2 & N O o
TEVE PH L 0 B0 R R b X T R T 3 0 4 AR SR T 5%
K FH RO AE W) 27 1 O 1 A7 Y AR A 46 Kk b



1944 I |

43 4%

WAk 59 HUAH 5C 19 15 G2 AR O 5 5 B R 9 4%
G IR, HE T RWAR Y o R B A R AL L R
FHRIR 25 W A = 0 25 B2 1) T B, IR 00 1) 4%
GEap Ik D 88 S L s AR k. AR LR LA TR
AL (1) AETE PG b3t X7 0 A9 1 G M) A 6 46 4% 5
TR (2) HARA BRLE 16 M 15 b1 55 30 IR AR S i A2 58
TR — 4 X S 47 IR AR 5 1 12 Gt 2 280 A ViR 4 ) Tt
FLAl S (3) BET AT RE 0 T A6 1 55 97 JIRAH 5C 1Y
BN R 2%

1 BRI

1.1 RIEEYZEHIIMAE

Z: 5N AL PG T At AT IR B R
i 2 5 A6 I 04 4% ge i A O X%
SCAK & 45 7 T HEA T RER AL SR

KHENYI VIR . 35 H B 1 2 1) 5 A1 0 2
5 & 14 b X AL G S fa) & B mA BT ER L
W2 P IRAT BN W 2 B A Al S T
BRI TR Bk T A Y S KRR
EANEN AL N AT N7 &l L = %%
M2 (1) X 13 S HLIX 840 15 B
5 AT UIR . GRS NZBFHE N 54%
INFERNL 319 W) L, 159% S v el il
IETE) R D BRI AL X R K R I E B R A,
REAS T Mo 7 R0 %) S o o R B AR 90 T 30 40 2 9
A oE LB, A6 45 A B0 AL X7 ) SR 9 AT
3 1 LB R AT AR SR B . S0 % L
[ 24 M 5 s A 7 R0 SR S 3R 97 45 P R R
60~70 % 11 24 W& 5t B AE 4 23R 97 L E R
No BB, ARWFFE L AP UiiRN 2, K5k A
144 N 4135 72 DiAL G e A T 42 1315 55 25 b Fpoi
NG 30 piAt XA A AETE 25 FE A, ]
AR e 241 A 7 0 S T R0 R 02 ) 2 b D K R
AT RS, AL XK A K B 3 BT, DR IR A N
FAFEM Y 20 2 g A5

G Y 2= B . % H NS IE Y F2E 4 Al
MR g RO DhRL e ik SEUE AR A
S RIERRA (405 11315305 ) 4RAE T [ BF 2 B
ELWIRE P 58 AR A4 (KUN)
1.2 RS I IE
1.2.1 AR B BRA PR BRI (FER 1)
FE 2021 4F 7 H R Tl & bk B F MR

SR T e | R (R 2) 7E 2021
T HRETZHAWILT S, 370 55l (ke
ah 3) FE 2021 4F 12 A W T3l P A 6 M 4E 7
B FHRIbRA R AE T B AME A 0 41 X, 246 9 E R
2 b FE WA W0 9 0T A% 7 oo 1R i 5 5 Sy %
TR A% A @ AR T I ( Prinsepia utilis) .

R 2 T A5 i & DPPH I Sigma 2\ ),
LR TR H B B N NaNO, | AICL, . NaOH
¥R oy trat,

A < G 25 AN (1 2 BN AR A FRA ) |
KQ-500E 7 7 gk 15 v % ( B 1L 7 6 75 A 5 A FR
25 H]) (UV-5500PC 430606 B i (B oo Hr i A A
BRZS ) 1260 Infinity HPLC [ ZE5EAE R (1 ¥%)
HIRAF],

1.22 B 5 45 5 R TR FRR R
T U GO 9 AR S A O R 100 g BE L A
i 70% TR 75 4, 32 BOIR BE S 30 °C, B [A] 1
h, B 3 W, A B B B, e % 7% & i K
1 g« mL"PVRARIR
1.23 Bgmssale (1) RfEmZL. AT H
FREY) B AS B B 10 mg 5 T ARIE S E A 2 50
mL, L& K 200 we - mL A9 T ARIERR , HL0.,0.2 .
0.4.0.8.1.2.1.6 .2 mL AR T HW B o051 &
T, A 0.3 mL 5% NaNO, J5#5) 3 #& 6
min, A 0.3 mL 10% AICL, 4% %] - % & 6 min, fill
A 4 mL 4% NaOH, ffi H 60% £ BEE 2 % 10 mlL,
PEA) R HE 12 min, 6 510 nm AR A2 WG AR, LA
W OCAE A A AL b, B VW TP P TR O A R R
A AR AE A bR il k. AR iEIR R TR R 4 =
0.008 7x-0.002 1(R=0.999 7).

(2) B b B0 BT B R0 A . B 1 mL RE AR
T, A 0.3 mL 5% NaNO, J5#5) 3-#& 6
min, A 0.3 mL 10% AICL,#% 2] - % & 6 min, fill
A 4 mL 4% NaOH, ffi 11 60% £ BEE 2 %2 10 mlL,
PEAT G 12 min, 7F 510 nm A0 2 WG (H, AR
it T Ao 2 i Ze vk O AR T AR A R
B 5 VR
124 iAa & a0 b @GS A5 20 RBAX
SB-C 4.6 mmx250 mm; i s tH A H7K,B A L
i, AT AR BE VR (3R 2) s WA 1 mL - min™ 4
IR 30 C .

1.2.5 DPPH A AR ae A FHH i A v 4
B TR — B VR I 5 T LR SR it 5 i R
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Fig. 1 Field survey communities distribution map
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Table 2 Program of HPLC gradient elution

| B B it

Time Mobile phase B Flow

(min) (%) (mL + min™)
0 90 1
10 80 1
25 75 1
30 75 1
35 50 1
40 50 1
45 20 1
48 100 1

TR — 2 W, 43 B 1 mL S [R] VR B 19 B i
B TR, A 1 mL 2 x10*mol - L' (%) DPPH
TR, IRA 5] G IOV 30 min J57E 517 nm &b
DS W' BE 8 ST AR I Y 25 1 AL RRE & X B
W AT E A DPPH JERR2K

DPPH EBR R (%)= [Any—(Apy— Ayw) 1/
A X100,

2 HERE A

2.1 BERIERHGRRIPRAIR

T R VY b 3t D3l A T B AL ] i
XD F2 00 5 A ROEAL IX ) RO A = BT 1 3R
A IR B ARG R A A ST, R 4R
TAEDCR B R AR AR 24 A, LIATRECT
PR 2l = WA B S MA R E R (' 2) o

T I AR )~ R A 68 Y Il XD R R
T SRR ) ¢ D) T Py A B R, A4 1l BRS e
LAy (TR AL e B 5 7 T AT 1
H(&3).

PSSR W VG L b X2 S R ) D R
IR e Z 3, A LA Y5 O 1 5 A D B R R
B IXA B AR BRI A A0 BB A
PR A R AR BRER T EE 2 g A
W RIEE P I X B A9 PG e 8y 5 4>
KRR AT, Al A1 3 A A B 4 AL e A
FRIR 2% AR A A 7 R 8 T & 250
PRI = T5 1T ) , AR A TR A m] oy g o R
LAMR(EK 3) o TR RIFAE, JF R 2, R
ABIFAER R (B 2. A) 75 R R AT O &
@, AR G S L0, R A OB R (1 2.
B) . Y AL T 42 B RS UE s W, B
ANZG B FTT R IR 2 T A B AR R R
RZ— TN T AR A, 24 R A7 IR 5 AR
PG R BM (F 2:C) 18 Ml A 8 3%
PR AE K R ES AT L O T
FHRAE ], o 2 K R ) BUME =, KB R A7, A
BbF I PR SRR N R K IR Z B (B 2:D) o #20
RBOR R A 2= B AR AW 77 ORI, U 25 3R U5 Il
T E M (B 2:E) o 75 RUER M S 50
SRMEE R & . H T, 8 Al T & i A
BT (HUR 7R B R A s, DR R L A o
KA RAE, BF A SRR AR S R A, H AR &
f 25 FIAN (B, A% 58 B2 A 32 20 ) FAR 3 A 2 47 4%
MG R TT
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A. 165 B. Ry CZFIN; D kBT E. R, (Bsc Rk

A. Flowers; B. Fruits; C. Stem and leaves; D. Fermented tender leaves; E. Oil of fruit. (Photographed by YANG Lixin)
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Fig. 2 Parts for folk medicine and food of Prinsepia utilis

TR A4k 32 R AR R R S, R S AE
BH LA PR = A DT A R, Y
Fe e B A R 52 TR 97 5, 4 b A X B %o
R EA R e Gl Al R %A, 78
VYAt Hh XA At 4 A4S B 3 B Sl Y &
B, FESCAE Y AR X T AT R R R
T, 7 ORISR il VP G RO A X HL A AR e )
A LY b b XD BB T A 3 T = TR M X
5 Hb AR AE 2 400 ~2 600 m Z[i] | £ AR A
WEGR R | SR IR FE WS T8 S B0 Hh X 2 ik 5
B 4y | 2 W BE | RR 92 A B DK T T A () A
e R, ZIEPE HOGBAE = M 44 1 B R s T
M PECAYE K 58 3 & T R AR L P v VR ML DX AR
9 S5 e T AR B Ml DX (KR PHBEAE 2008 ) o OISR
MR LIRS 1 07 i, 40V 5 K B e SR 5
PEEUEA) T U TR AR B 2 B L Bz Bk L AT 7 1k 22 LR
5 o Y HI KT R T TR TR A 2 R Y R R BBk
BRI 43, 4 K AT 100 B o s R R R ik, > b
B R MBS, kRS B, MEFT B,
B A P R R AR B kG I DR RSk R R
AN 5 B SE T, BE A TR SR A 0 (E AN TR

B, 24 AR AR PO TAED A
2.2 BRI EEBALEI RO 53

MBS AE W 2 98 A 45 2R A SR 5L
W ARAE DB R A DX 8 RS BB AR Tz, 5
A R AR BN R A Th Ak, Hod, iRy
&5 RIA MM ZAE (K 3) , 725 IR T7 i 1 7%
G HWARZ . T BRI R 2L
TR, AR IFFE e £ T 7 R A 2R S Ao, A B
SEYT5 i B R AR G R R A IR AL

AR X 7 R AR A~ R 245 B2 AR DG SCHR i A7
TS KB, T A R R AL A A =7 il AR fE AL &
YR b HA G — 1 B A s ok, 7
R b B AR A W DL =il R O
(X =F6,2019) s 7E75 R rh o3 B A9 AL 45 90 A AL
WA F (A — ,2006) 5 111 A7 31 B £ P B e o
O RS E WAL S W U LB O (X 5
2019) o T HUAS[F)HR AL B 24 BURS A e ORI A A%
GEh P AEEMT A E N R, WA R AR ALY
IKSE IR XF KM A B VDT IR R AT R R
KUK 4 o (0 30 4 BRI L (0 BR A | TR T e
TR i B B AT A () B e, S B AR
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Table 3 Inventory of traditional application of Prinsepia utilis in different nationalities in Northwest Yunnan
s e o g
RIE OB gt Aons I X 1 550 2 WL A
Nationality name Used part Processed method Traditional functions related to skin-caring Usage method Number of
informants
PVEHE A nasi R Fih KRR B 28 SbE M 45, B LIRSS | K IR IT 44 SMEE A
Naxi Fruit Press oil, decoction Protect against UV sunburm, baby eczema and External use,
chapped skin oral administration
Ll FOK R OR TR A5 BATHW S M CRAT) SR e R AR A8
Leaf ke 9 Al g Traumatic injury, promote blood circulation and alleviate Oral administration,
Stew, fermentation, edema, anti-inflammatory, gunshot wound, chilblain external
decoction, mash, application
liquor, dried
i R K BUR JDIE I BRFTH5 FR IR Ah 427
Root Decoct the root bark Anti-inflammatory , cure carbuncle sore furuncle swollen, Oral administration,
traumatic injury, haemorrhoids external application
ZNPGRE  Qing na A FEih P (BT BOEREN | THR AR 607 | B B Bk SME 162
FEMRZ A man an Fruit Press oil Bedis RS ) P & (BB BT BT &) External use
Mosuo branch Skin protection ( protection against sun exposure , dry and
of Naxi chap, ecthyma, urticaria, plaque, skin burn, skin
eruptions ) , hair care ( preventing hair breakage and
trichomadesis)
% Zou da qi nf: 5w BRATH 05 35 100 3% b (R 47 ), BT 98 (IR i o | 98 6 S
Bai Leaf Saute with honey FEIE) TR I ) s M 107, R T PV 3 i External
55 application
Traumatic injury, promote blood circulation and alleviate
edema, anti-inflammatory ( sore throat and carbuncle
sore furuncle swollen) , heat dissipation (hot and humid
aphtha) , gunshot wound, haemorrhoids, clearing heat
and detoxicating, snakenibble
R MK PO BT 3 L i HhgE
Root Decoct the root bark Anti-inflammatory, traumatic injury, promote blood External use
circulation and alleviate edema
HE FEih BRATHS I L b (R ) 98 (A e o ) i 44 A 83
Fruit Press oil (B |, R External use
Traumatic injury, promote blood circulation and alleviate
edema, anti-inflammatory (sore throat) , heat dissipation
(hot and humid aphtha) , haemorrhoids
KM Ci na e KRR BIRAT 8505 0% 03 e 3 L5 TR ) L B R (o SMEE IR 82
Pumi Fruit Decoction, press oil e D PR (BRI External use,
Traumatic injury, promote blood circulation and alleviate oral administration
edema ( cataclasis, sprain and swelling ), anti-
inflammatory ( carbuncle sore furuncle swollen and
swelling) , anti-microbico ( impetigo)
£ Chu luo IH' KRR PUR (P ) BRATHS KUK BF 3 g e ShEE A IR 44
Yi Leaf Decoction Anti-inflammatory ( carbuncle sore furuncle swollen) , External use,
traumatic injury, saprodontia, snakenibble oral administration
Wik Kao bo zha n KR LA (/NLIAESE ) (HLT AR
Miao Leaf Decoction Anti-inflammatory ( sphagitis in children ) , Oral administration
anti-microbico
Licd [i:9:°%- %8 PR (CHBER) P 42
Root Decoct the root bark Anti-inflammatory ( osteomyelitis ) Oral administration

BRSO 22 01 50 R 114 L TR 63 5 2R e ) I A SR A0
TS TR B ASL A 245 4 22 5 5 S 19 A 2 B 23 22 57 2
AN T S A 41 T 8 2R 2 S A R g S I (kR e
55,2007 ) o X UL HIAS [R] AL 5 A 27 il o 2 57
SSEOLRA AR R IR, 2 R e 8 7e 1% ge
I AT Z R ) B

ARBEFEEE R, 3 P RAE ) 1 £ B4 U 3

V7 ) B 5 i AN S 4 TR, PR 4 ATED R MR
YIASTR)ERAL AN ) Ak B 7 =X o v T 25 e AN ), HC
w0 O AR B R R A B R, N
(11.73+0.19) mg - ¢, K EEJ5 /)T R 0 $2 B
SRR AU (1.24+0.01) mg - g BFFEEE R
SR R AR k2 52 M T ) RO e A A T A
Al RE R A W R, TR W A R A e
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F4 BFRARABAULSERESE (n=3)
Table 4 Total flavonoid contents in different
parts of Prinsepia utilis (n=3)

- T bR HE
Sample name orSz N
(mg-g")
RARHAY Fruit extract 8.93 + 0.05
- $2 B Tender leaf extract 11.73 + 0.19
B T A S 1.24 + 0.01
Fermented extract from tender leaves
M 2 WK S A 1.30 = 0.02

Fermented water extract  from
tender leaves

B B TR,

AHIFFE LT 500 4 0 AN () 3467 A Ak 38 =X 4
Y kEAS 38 3 HPLC 43 B % 8 L 2 I 2 ) o 40
B, 4 i o IO e 4 e A5 2 10 AN E R SR A
Pr(Fs,&3), Hh FRERERY Y ESR 6
P2 fb A& W, 3 25 S ey b % e 45 3 8
PRS0 & W, 75 0 25 R 4R B h 4 e 1
2 9 FECE AL S W, RIE R e Y &
HEZFEERILEY

AR I R & A S RRAHCH T F R |
BERCH Al 2 M 1 KRR R 5 Rk & W,
XL S BIE AR . T &R A ek T
PR N EE R SE 2 M (Ham et al., 2016) 5
PR AU Brok Pt 5 25 B 4 (Parhiz et
al., 2015) ;M2 ZA BUE AL BB PR 525 B
4 ( Martinez et al., 2015) ; ¥t 2 HAE P A FTR .
PUIE U LA 24 S 1 (15 #] 55, 2021 ) 5 AR BR
FRADUA PO PR BRI S EEE (E
JE B A ,2015  XI#% 55 ,2021)
2.3 SRR AL FEERIE

3 R R SR O i DPPH - [ Hl 3 [ 45 R
WK 4. A Fros, B R 5 JH % DPPH - A
SR — B IEBRBE ) o YA [a] Y 7 o £ H ) vk
JERFEMER ST WRBETE 0.125~1 mg - mL' Z
[ 7 30 SR i BB R ) B e B B 1 T o g
JIERE T 90% , 1t BH 7 3] SR $2 B4y 0 5 3fl e o 4
BUPIFE 0.125 mg - mL™" 9 ¥ B 05 356 A 55 4 190 775 o
B AR (95.53+0.52) % H1(93.53+0.35) %, If
LI 5 A B ) 385 0 T R AR R A, R TS AR
Xt DPPH - [ HHER (3 BRAB R IUAE | 0 & B fe

AN A R B W BR DPPH - H B 3£ 10 B8 1%
R TR SEve BE R R R BEAE S, 3 A I 2 HL
XT DPPH - [ H 5& A5 BR AR 5 S B R 5 2
2 —E AR RIME . R HED 5 ) DPPH - A
FH 2 1Y 3 BEE M) iR AR S ) I

P AR P2 TE A AR B DR P Y A
WZ—o 3 DA[EEE 3R B2 W % DPPH - A
HIEMEBRVE 25 R 4. B B, ANFENER Y
HHIR XS DPPH - FH I EE A — & 1975 B fig
HBEE WG IR 28O ER . AR R
W PEAE A HEHE R 258 T VR EEAE 30~200 mg + mL!
ZIE B RE S 2 FIRE S 3 (075 B BE 1A 22 8 K ok
Bk 30 mg - mL! B, BE R 1 TE BR R E, A
(52.86+1.04) % ,JEFEfh 3 1 1.27 5 247, J2 ke i
21 1.25 5 A, 33 U BH AN [) 0 4 v B 1 757 2R
MmbtELRE A —E 2Z R, HKEHN 200 mg -
ml S, TSR IMAE Sy L ORIAR S 3 X DPPH - FH
FEH)HEBRRE SR TR E N 25 pe - mL' R BT
R, BB AL T PE 55 35 (96.68£0.67) % . Ui B 75 il
S B AT B A BR DPPH - H LG

DL il 2R ol A i 1Y BT B VR RE O B AR AR
DPPH - H HHETHER R AR, 15 24Pk B 5 )y
T SRAF T S0 AE 5 A5 B DPPH - [ i 4 1C,,
{E, 3 A A4 1) 75 300 SR AR & o6E DPPH - A i
TG BR AR 1 R B/NHE T AR 1 (IC, (5 R
0.016 8 g « mL™") >F£ & 3 (1C,, {5 0.030 9 ¢ -
mL™") >EESL 2(1C, [N 0.032 2 g - mL") . IC, fH
H/N  FREIXT DPPH - (35 bR e Ty dr, o
i 1B IC B/, UL AE & 1 X7 DPPH - [ 3
T BRAE ST A B BE AL 2 B9 1C, fE Rk, Ui FR
i 2 %F DPPH - [ i ZE 35 BRBE Jy A X 4555 . X Al
RE A PR A A [ v A v B2 1% 7 fl) SR v e S A 25 ) o
1y RN, XEI4E (2020) X 4 Figr GE £
0,2 o i £ I AN 5 ol 38 AR 4k 3 11 R
/R R o 710 2R R AR Tk i X QT E 0 W L i B 7/ T )
1C., (E f5c /N R AR 0.023 ¢ - mL e KM A5 0t
FFiH 0.398 ¢ - mL™", Ho g I ARCE R R RS v i A
FTER M (IC,,fH4 0.055 g - mL™) FIHAG i (1C,,
B 00.240 g - mL™") o SR, A< SC B 7 00 2R v A
i 1A IC,HIAF] T 0.016 8 ¢+ mL™", FbixX 11 Ff
TR/ o PREES R W 7 I SR AR XX 11
Ty A B S A AP R P AR 3
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Table 5 Distribution of flavonoids in different parts of Prinsepia utilis
PEHY) Extract
LB i e e
Nmber  Componnt i FRR AWHRS AR
pound name (t:nn:r?) Fruit Stem and Ferme:n.led }?ermentffd)
extract water extract
extract leaf extract from stems from stems
and leaves and leaves
1 BEFER Gallic acid 5.9 - + + +
2 JELZ5 R Protocatechuic acid 10.1 + + + +
3 TR Syringic acid 24.0 + + - -
4 X F2 F 2 B iR P-hydroxybenzoic acid 15.6 + - + +
5 £ % Anthocyanin 47.2 + + + +
6 Hit B2 & Quercetin 44.9 - ¥ + N
7 1145 B Kaempferol 46.7 - + + +
8 B2 Aurantiamarin 39.2 - - - -
9 JLA# Catechinic acid 14.6 + + + +
10 Hl )7 2% Naringenin 45.3 - - + +
11 FE3E Apigenin 47.1 - - - -
12 Wit iz Quercitrin 40.6 - - _ _
13 AKBHZE Luteolin 45.8 - - - -
14 7T Rutin 38.9 + + + +

T+ AURIZACE WA MR b P B E s - ACERIZAL A P 7E 20 AT R b R B IS

Note: + represents that the compounds are detected in analyzed samples;— indicates that the compounds are not detected in the analyzed

sample.

3 W54 #®

3.0 SRR REREGHEMIZNSHMLE

3 3 7 o AT B A ) < T AN R A AR R
B, R PG A X A A )2 L A
4 iy /D B R A DX R P AT > A v 1 R L A B 9 R
Z— T RIAUAE 1 X B = R AL S8 R ED
DAAS TR ) 32 ol PR A6 45 2 B SR B, i HL
ELA R [R] R[] — oA 4 9 U5 R ) 2 B 2 A Ak
FARRAE . B SR DR 8005 30 300 ) st ) 5 4G (H
HHIE R —Fh S B AY & kL 9 B2 U8, H i BUN
W SCREFIHESI T, O AR SE B0 K BRI AR, SR,
T 0 M - b A 21 05K 5 B 7 AR (] R AE R
— PBETF AL 8 22 T A R R BN AR AR, 22 BTG 1 A SR R
ARENFFACHCE 1 — 2, T E IR AT R
AR B2 D5 T 0 BEAF T, R 4 S T 4
SR JE 5 500 10 T 7 A 0 2 RV A ) 2 55 ) T
B E, TEVEPEIL 14 41X 840 A E B A

B4R T R OC A% S8 0 TR B R A I8 R AR O 50
B I VL b R X AR R — AU T AR 56 A% G
PRSI X 245 FH AR DT T 2 B /D AN F 309% 1Y
AR N AR R Al R D5 T B AR A
[ PR L 2R PR DR ) 23 24 P 19 55 = A B B 3t
e LR 45 70 55 0 ZOORORN [ % 9 AR % 1 BUR
i A A XK P2 — 20 4 3l 7 0 B I L A% R
HOEZSARSPRIIT
3.2 BERERHMRERM S P IKEES T
ABTFE LA B S M 1L SRR R, R A
BUAR SRRk RO S JIR A8 X % G 4 ik iRk
FYRIE, 40 DL 9038 O 4 e S8 AR 15 AR B AR
BRIV AL GE 4 ik (4 3 2R TR A2 2E 4T 50 A A 1
I, S A SRR T R R B8 1C MR/ R B
AR A ER DPPH - H i FERIRE S, Jf H X Fhig
BRBE 7 Bt 757 v B2 1% 384 Jon i 38, 2 B R A
ORIk T ORI 1% GE T A 2 e 1k A
JRAG A it 35 1 T R PR B 2 R A
T FJLZRIR AEH R T AR L AR
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Fig. 3 Spectrum of flavonoids in different parts of Prinsepia utilis
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A. DPPH free radical scavenging activity of extracts from different parts of Prinsepia utilis; B. DPPH free radical scavenging activity of P. utilis

oil at different concentrations.
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Fig. 4 DPPH free radical scavenging activity of Prinsepia utilis
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