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Abstract: Paconiaceae plants possess ornamental, medicinal, and economic value, with their seed resources
holding immense development potential and demonstrating broad application prospects in food,

pharmaceuticals, cosmetics, and other fields. This paper systematically summarizes the nutritional
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components and bioactive components of Paeoniaceae plant seeds, the factors influencing them, and their
future development and utilization prospects. Nutritionally, these seeds are rich in unsaturated fatty acids,
proteins, carbohydrates, minerals and vitamins. Notably, they contain a high proportion of unsaturated fatty
acids with a fatty acid profile meeting healthy dietary standards, making them an excellent source of
wholesome nutrition. Regarding bioactive components, the seeds contain various substances including total
phenols, flavonoids, iridoids and monoterpenes (e.g., paeoniflorin). These compounds exhibit multiple
pharmacological activities such as antioxidant, anti-inflammatory, antibacterial, and antitumor effects,
providing crucial raw material support for related industries. Research indicates that seed composition is
closely linked to geographical conditions (e.g., altitude, temperature, rainfall), cultivation methods (e.g., rain-
protected cultivation, root-restricted cultivation, shading treatments), and processing pretreatment conditions.
Rational regulation of these factors can effectively enhance seed quality. In terms of utilization, Paconiaceae
plant seeds can expand the oilseed industry through oil processing. Oil-extraction byproducts like seed cake
meal can be developed into feed, edible fungus culture media, and organic fertilizers. Meanwhile, the active
compounds within the seeds provide raw materials for the pharmaceutical and cosmetics industries, forming
a comprehensive, tiered development model across the entire industrial chain. This study provides a
theoretical foundation for the high-value utilization of Paeoniaceae plant seeds, holding significant
importance for advancing the transformation of these resources from solely ornamental purposes toward
“medicinal and edible dual-purpose” and “multifunctional utilization”.
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Aj 2%} (Paeoniaceae) Ay HL & B}, A& A~T 2 )&
(Paeonia)1 ™ J& o 1% J& ik — 2 0 7 Jy 4t P+ 2H (Sect.
Moutan)~ 75 %j 21 (Sect. Paeonia) F1 1L 3E 75 %45 4
(Sect. Onaepia) . FEAfEG A 57725, B143 5
SRR THFHEAAT LA, A F= 5 08 A IR
FREs I, TRk, B AR FYRT B H a
Ko, AT RHE R E & 2 HE . R, 2
AU, A IX — H7 A N R B R B
A,

JeRiit L 2 Hh A PR B (FFED, A2 (E7T,
TRADIER . FATIR RS IR 2 AT 2578~ 25 N IR
BB FBEAT 2 H S, PR R s S
By, W IR B I A 2 B L d I s 4
EOUIT B] S SRHIREL S oK &, PR Bz v oPE B B A A
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TE T B U EIER T 52 2000 o W FT R I A2
BHFp 5 A 35 KR KRR A4 KEYR
Je 2 By S AR T YT, X R A AT BB
FAAE, 7678 77 R A R0 At ity 5T 7R R 30 B
1 [F, A ARE R IR E S E AR ZhE.
ek 2, TRITIR S E IR oy, Forh At PRl AN A
NENTTR & 28 90%, &M i e e & FH i 2 —, XX
S IR I 1) R P B8 G A 2% T N A0,

A XA A RHE Y M E IR R LA AR
TEIE R AT B2, FE T AT RMEY) B IR R AT

UERE, 5E3 TAHORHE Ui 2o TR, A B8 Kot
DR 20 ol 1 J 2 (R R, 6 D9 SE B A 7 R E TR RS
PLIRR T, DAL & 50 T T Z R Rt 1Ko,
TR SR B o XAT 2RI T 2 SUSRIT A AT AR
2 ATO T AT R “H T AR SEE AL,
HEZh I 1) “ZiEr FRVE” “Z oM AL i 4 R R Y
BLE 1 EILAN, AT EE T BN A AR, g i
B BRGSO IR R R SO, WSkl il
TR KA

1 A7 R4 AF T 09 8 IRk o

B IR NTH & A AS T sl R 1 AR T R,
SR YERE AR R A KRB RIRBEE R, A
TIAA [F R 3R B2 FEAG IS IR Gy, IX B8 5%
PIRACA N EIRAL T 5 e E, & Re 5 Bh R4
PRI MR TEY . R AR T
1.1 FERRAERS5EFME

JIE 7 R A2 — 2 R B BE A R R IR AL &, — il
NI, SRR, R AR TR IS R,
Z 50k )BT RAR W, 7R TR AR, 4E 40 A R,
PU A AT i JRE 45 7 1 R A A SR E A

TAHEIR I T AR 5 Rl R T8 T R &
BEE, HF oI HRER (28.02% ~ 53.02%)+ i 2
(19.24% ~ 37.74%) F1 i R (16.21% ~ 29.82%) 1] &5
BIARY . o- TV RREE PT PRSI Bk AE A0 & 2R 2, 5
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T e R AT RN T8 IR 5 A S Y R E T R 3

I ARRE B A Ty A6 97 45 U 0 R A 22 i 28 X
P ORAT 9 51 R IR 9 A B RE 1O ity R U A I S A
JiR v AT (B AR R, I R AN o- IV B PR A
NNAAL T NG ITR, Joik i AR B &6 B 250
IR AN CHn T RS £ 280000 pR{=RO%8), 5 H
TR BN AT AL o ML 0 IR, 5 8 A i IR
Ao BP0 MR ER 7 R IE 40.45% ~
47.68% 75 EBAONE T« DK v A5 L R
Sy AR ATEIRF I o RRIR 2 B W3 = T K,
TR & IR T A AL A S AT 2 i ofp 4L
e AR AL L0 M BBt S5 108D YRR o- YRR
B o BRI 300 mg/gBY, Btk — b Y KL T AT 2 RH
Vi g FR A 1H -

JE 107 B2 T (n=6)/Cn=3 ) 1Y LE A1 0k N\ A8 i B 28 5%
L, HEFE R & LU AR T 501, A H E RN
o, ATREE RO MLEBRIA . B B S Mo M R IE
FHIRIEIH 20 AT ) (n—6)/(n—=3) ELAE ARAK,
HpA 258 0.3 ~ 1.0, H: 744 0.32 ~ 2,762, ANY
TR TAEFERRAE, 5250 T A RO o 255 L
£ FH B0, 3K — R IR T AT 24 R R 4 DR f
DAk
1.2 Bk{LEMEEAR

TR A P2 R i 2 R R 2 RUE, 155K
HRRFE ] 23 N HE L XURE AT Z 0 oA O 2
YRt RE, BV S REETRA T E AP,
AN [E A SN S B AT 25 RHE DB KA S Y & &
225 R o TR FERIRE B A b PR R R B, A
Ft(Paeonia delavayi) B4t FE(P. potaninii) KAE
PP, ludlowii) Je B4 FT (P, lutea) 1) W] 15 4 Kk
TR E T AL PR R R (P oostii), Herh
S PR RTIE E R  B f o, 1A 87.06 mg/g. S A B
FIR, HLAT(P. lactiflora) T H (€ K5 A1 AT 5
PERE B B8 2w T SR B P (P rockiD F1 R FE,
PE R R R .

HE BT 20 g R R kR R T K 2
WAL FEARH Y, RefR bR IRE S Y&
RS AR L T By, BIRER KA A iR
JoT & HAE TR TR BN, RO BB E TR Y
LA PE L W4 PE BL R BR 4 Y (P suffruticosa var.
spontanea) ¥ W AT I M B S XY o T O A AR
R AV S SR8 St A W e N S7aoF i Wi v S
1.3 FRTRS%HER

WP N T I E TR 3R, TR N & R
TR IR E RN . BARHAER N & AN, &
Iz 25 2 ARHHE S toln, 652 B BN U
WEE RN, 25 Nk 2 DA g sh 7 g far

B E B R G, BRI R S R
Lo, BRI, 4 PHRFH IS & fEIA 153.61 mg/kg,
T 5 (151.00 mg/kg)P, #% #k i (58.99 ~ 65.27
mg/kg)PVEEE IR, HoR. 855 E 4R & I
FHE FFr#E(GB/T 5009—2003) Fh 5 Tl A N E 48
[PIFRAE (0.02 mg/kg)Ple L %2 S5OV I, AT 25 HF I
(R4S ANEE B it TREThRE R o 41 PLFF i (54.82
mg/kg) HHER R B T AT 2T (9.20 mg/kg)P,
AFATRHEY R ST Y& EVE R 1.

®1 NAREYHFRPTORSE

Tab. 1 Mineral contents in seed oil of Paeoniaceae plants

LR PR/ (mg-kg ™D AJZFFM/ (mg-kg )
Na 147.30

Mg 18.62 400.00
K 31.24

Ca 153.61 852.00
Fe 54.82 9.20
Mn 0.15

Cu 0.82

Zn 0.53 22.80
As 0.001 3

Cd 0.001 7

Heg 0.000 4

Pb 0.0132

Se 0.001 4

A« B R IE T STk [36, 40].

YA R YRR AR A B T R AR T A L
WEY, Rz oA Hodh, 4E4E R E ReTE
B B AL, RIS HH R, X0 AN I
Ji IR o W R 5 B A — B T A R AR T A
W ES B e % TSI AR 9T R A B K RDIR B AL, R R
YA E] 5 v AP B e ety A e W N =9 A
iR A

AT RHEIROR I s S YA R B A A
fdd . Ho, H PP P 4EAE R E S N 0.56 ~
0.99 mg/g, H UL y-AE E Wy A R EAFETE I, MATZFF
w4 R E S8 0.88 me/g . MR RS A
23 P A &, &5 &EIA 4 336.99 ~ 6 770.29 mg/kg,
376 7 T B A O vl (2 068.20 mg/kg)« # Bk (891.80
mg/kg) FITEAE T (1 350.00 mg/kg)™, 32 2 HAE )
IR

2 A7 PR AR T A A E A R

T AR = b B AE s AR D BT, gy 2
w2 RIS, CEAEY) T4 B A R G BAE
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My R G e —REH Z R DIReT 2 M)
ARG =), EARA R ERS, HHTEE R .
WL I, Wy A e DLE I3 Bk R 2 SR
S, IR RERT kAT 1 A DG R R AR AT
2B Bl S BN 6.89 ~ 25.78 mg/g (Y
LR R TR UET, NEDPY; B A A 2R g

G EREIL 41.055 0 mg/g, B3 m T2 RO
(26.00 mg/g)P1; Jii 3% POV I R Fh B sy
£ (105.5 ~ 164.8 mg/g) = T 12 (2.9 ~ 6.7 mg/g) .

ATAFHEYI M T E & 2 MR RV R, R
LY R JR R R AR SR AR, ELACH
DL B R IR A 4 L IR (O BR AN 22 T IR I 2 &
O BIZERR. WNHERR . X & SR A% & TR, %
HR KA TR R, iz FE & otk
di TR FH G BA R VIR B B 40 R0 24 R e B
NPT EC B B R R, B AR AT 25 JE A ) P R K H R
FE(0.108 0 ~ 8.487 S mg/g) T F &, EHSH & B
155 (8.487 5 mg/g)P3, Yan S5 AT 25 38 15 i B
MR R B TIR & B i, LR RFIR. AL R
YR SR B T AR KR AN 2R, H
TR deAh, AT R R AR
B OEH R (3.5 ~ 7.5 mgkg) M IF TR (1.7 ~
5.2 mg/kg)P,

AJL R R E B B B AN E R
HERR (A5 2551 0.38 ~ 0.47 mg/g, ST 0.052 3 ~
0.204 3 mg/g), H 58 K T AT 1 A0 2 i SR R
1 AR B AR A LA E B S At s e I 1 ER
LW 15, BN B, RPE PR Sk R
R & Bt N9 H1(0.189 8 ~ 0.531 5 mg/g), 1M M@ AT
MG D BRI . X RN IR T A
2R P v P A3 B At DR Rt T R
A -

22 RKER

R AT T KR B8 B AR
T, REERFE. MR ZREREYZ —,
HAEPEMN. Pr. ProBmprmEsmEL?, A 23k5s
SRR R S BN 6.37 ~ 30.61 mg/g(SSHIH & &
DA T 2 h, FEDPY, BpAA 2755 3.8252 ~
17.073 Tmg/g, AU EATZ5(P. obovata ssp. obovata)
TEREP KPR, B AP T E
TR E, A B PR KA A S Bt P R
PR B B R

BAgKUL, AJARHEYM & &S 2 M A A HEE
AEVNEVERI R A Y, T E AT IR, S
FFERERES 3 RI . XL AMUAEA R AT 25
YR 2R E S EE R, EAAZHEANE
HIfe, XL M AE T R AR TR R .

T B SR AE AT 2R A R LA T AL R
NE AT EERN0~091 mg/e™ Y, BHH
B BB Wt T I R o I PR 4 T 2B 1L
2% 1 W) SR 00 HE B I R OE) 2 SR, BT AR AL SRR
(0.090 7 ~ 0.366 4 mg/g) 545 2l T (0 ~ 0.20 mg/g)

A Y, B B AR AL PR D LT R I AS B0 AR
ﬁj\[24’53’56] R

B S A D ) R O AR AR T, AN RE
TR M) G52 5 HMR G, W5 B sk, 38 RIAE R gk
H K SR A7 T R P B LA AR . A 2R
T BB 2R B AR B RO, PR PR ROR
R EG R 0.143 3 mg/g), Mi#4t ST KL
awa i N ioa | SR %

BEERY, LR R G ERANTE, BAYUE.
UL BURE PRI« ORI 00 I DU S 47 I S AR
PRS2 IR PP (D)) LR R~
RILFEMI S ESD 5N 0297 5~ 1.654 0 mg/g I
0.021 2 ~0.284 8 mg/g, HA WU )14 P. decomposita)
I (O—)LA = & B, KPR (O-RILE R
TR AT FERIEATAF, (D)L EM (-
KILERMETEDH N 0~ 1.37 mg/g 10 ~4.17
mg/g, I A A O- LR RS ER S, B
W M (OD-RILF RS ER S,

23 KEUEY

AT R T E B B EEAEYE R
A, UL 7 i J 2 SR AR (4 Sufiruticosol A
Bl Gnetin H 55 = 5400 &, XY 5B NAE
VISR 80% LA, (PR EA BT PR
HefE 11, REREA 208D A L0 BB A1), 3B R
BRGRMPURAE R, FHE 1 2. A 2R
BERUAY &5 (20.79 ~ 88.07 mg/g) 54 11(25.24 ~
60.45 mg/g PSP BAH Y . BEFUR I, BT E
T FLRD R e R AR AR, 2 R AR RS
YR ER R, XATRER Ty T ORI A1 5 32 Hh BB
JE A B B AR O, R A R D T R AT 2 R
VIFh B & A, AR FUR AT B M b S —
E MR O &/ BRIt 16.7%), K H R i
BB A Y5 52 U HEAT FI F B 2850k iR 7, X
NIE R AT BT Re PE R AT SR T B BRI,

24 ERREEHE
g R —RAA R BRI, BH
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T e R AT RN T8 IR 5 A S Y R E T R 5

LR PP BUIE S DR PR OB TR O
I8 5973 55 22 Bl T . AT 28 1 Dy i B 82 119 i
HRY, EPUEAN B R, PrmsR e s, %5
5 2 ) BRSO K e 4 AR S5 5 T AR A A5 2
J AR ST,

AL RHE Y Foh - v B A 1) B R
AL A 22 5 o AL PRFFIh A Bt 5 B 36.26 ~
103.1 mg/kg, HHPATZE 5 H R =i(67.3% ~ 88.0%)7Y,
B AEA 2501 (3.105 5 ~ 27.569 2 mg/g ) 54 TR T
(6.14 ~ 28.48 mg/g) F1 AT 251 F & AR, [HIFIE
B, AT R R AT 25 5 T 15.45% ~ 20.20%,
A FLFh B A TT DA SR B EAT 25770,

IR A, AT G A 25 P9 BT 4 A Bl 2
& th RUUH B3 2 5% . He ZOUG I R B, )
Ty AT 25 5 BRI (0 ~ 0.67 mg/g), TATZ
P B 2 B AR R (0.09 ~ 6.77 mg/g) » # T
RIVZ AT 25 (P. emodd) K )1 F7AT HIAT 25 W BEFE &
B E, 2908 6.77 mg/g Al 9.64 mg/g, Aj 2 (P.
lactiflora) R AT 258 B BB E o A 2R i d
A2 N R AR 258 & AR T B AR, 5k
0~ 4.57 mg/g A1 0 ~ 0.98 mg/g™*,

3 E. HEEEULRTAES T
JoRaioh Al

A LRME P78 7 153 5 AR Y R A3 ()
FAZR 32 57 Hh B PR B AN R 3 DR 2= 1) A R 4 . A
785 (AR B S W4 AU 55 ) 5 R 3% 4 it R R 88 X
RS I s A &R, B R
tHIRITIR . By, iR AE O B R B AR TR
AT I LG P AL, o5k SR BT s A E 1) 355 B R
A T L ZEFHERERSE X
3.1 HIRIREE RN

Hiy IR 22 S XA 2 RHE 1 B e 1t 5
Wi, 3= B T 06 7 R 2E AN iy S0 o1 & A5 7 1 o
B LA ROGE YR SR SR AP Bk [E
K S AV 350 S A TR A7 AE 2 3 AH ORI o Bl
TEHTR 2N RPE 4 PEFI S BEAT PRFF I, R &
T TR s 1T L 2R 9 3 R 2 022 M B R i ) 52
LT 70k P 5 5 B v (PR AT 9 1) 22 S 5 PR B TR
REVIMK, BEEFHRTI &, TR R, £
B, o IR 7 & B 3 1, RS S 2 R k4L,
AN [F) AR S 1 X1 P Sy 5 A7 AE 22 57 DA 22 180U
W i X P JRUPE A Py 5 B A 11 (25.174 8 mg/g )P

AR AE PV 53 77 T : AR KRR R B 2
IR AF - AT P PR B S AR A A PR Rl b A B
b, e 22 DX B R P AR A R

(228.88 mg/kg); B-A I BS54 2 IEAHK; AS-
M S BINEARHEIR . MA . W E L EE
P-4 P (R PR B )

3.2 #HEEX ST E KN

Fe R A AT 2 RHE YA T 108 37 o FAE D)
TR Ay EA R AR AR o e, R R SRR R AR
R 3 B8 A LT+ P b7 16 2R, e A R
KRR, 03 R I DL & 7B AR AR 85 At 2 25 4
e R TR & U PR R85 vT 1 hn 5 A1 B AR R
BN AR AR IR TP R R M 4E A R E o, He5 R
THE Y AR 6T 858 W B AR R B U A3
X B IR Ay IR AE B R . BF R UIR Y, &
PSSR AT T, Tl A AR 5 s o )RR R B AR
TR AT B 25 A A, T AR S48 AR KA Sl I
Tt s EEEC AR T8 7R IR . Ak,
FEARFG T 7 0, AT TR AR BT F AR A A mT 2
PETHFR 75 RS T R A i, T A iR AR e
I E AT o- T RRIR & '

0 T AL B 2% A A 4 5 R b B2 T
BRI, i TAL B 2 3 B AT I 48 2 3K E.
T (S T ] ffy T ) & 2 R B, iR R E AR N IRIA M
e R, MY S &G 8 G A, £E
TRIREE T B 5 A A B AR T o X 8 R IO AR AT
ZiRHEY BT R AR R E A T T2t 7 HE
WA

4 AR M T LR AT AR A F

AARHEYM T RERFEE . IEER 2 A
PRI, 1R 2 USRI AT . A N T
JRAA R, BIFFURRI A TR B R A HLAE,
RS- EOE VY S FR B 25 5 A 5ok, H4
M BERR T AR IR T i, BERESE T SRR AR, X AT
Hegh el SR T RS R &, B IR AT 54 AR
P EK
4.1 SHEEMI:EBELMHEREAE

TE ity JJZ T, A PRRF I 5 B s & 1 o- R
Fi%, BT TRRA e AR 0 BEOCBE 2, AT RHE DK
T (n=6)/(n=3) RE Wi IR LU A A, 28t [ Bt 3 b
HEC/NT 500, AR ThEE MR IRk IR . BT IR
I, HFF AR R P Clne /AT il 28.25% )1
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Tab.2 Contents of active substances in seed cakes of Paeoniaceae plants
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" Ao 7.67 5.85~5.98 2.40 ~3.40 27.18 ~29.68
F e 43.17~4535 421 ~5.41 3.65 ~4.67
" o 6.33 2.84 22.79 ~28.14
SE] i
e 44.57 3.65 1.86 ~4.37

¥ B SRR TSR [70, 7879, 83].
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