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Abstract ; Kjeldahl method, Soxhlet extraction method and atomic absorption spectrometry were used to determine essential

nutrients and active ingredients, amino acids and minerals in the leaves of Paeonia suffruticosa Andr. from three different

regions in Heze. The results showed that the protein, essential amino acid and medicinal amino acid contents of leaves of

Paeonia suffruticosa Andr. from Yuncheng were the highest, which were 21.9% ,8.01 g/100 g and 12.61 g/100 g, respectively.

The essential amino acid index( EAAT) of leaves of Paeonia suffruticosa Andr. from Yuncheng was 0.79 , which was the available

protein source.Leaves of Paeonia suffruticosa Andr. from Chengwu contained the highest contents of total fatty acid, which was

0.4400% . Leaves of Paeonia suffruticosa Andr.from Caoxian had the highest vitamin C and calcium contents, which were

54.8 mg/100 g and 1.51 g/100 g, respectively. As a consequence, leaves of Paeonia suffruticosa Andr. were rich in essential

nutrients and reasonable in composition.The nutritional and active components of leaves of Paeonia suffruticosa Andr. from three

different regions were distinct, thus the region of materials should be selected according to the demand of development

products.
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Table 1  Nutritional components in leaves of Paeonia suffruticosa from different regions in Heze and other leaves
i o v T T S

Ko (%) 48 £0.1" 12.1 £0.2° 8.5 +0.2°¢ 8.5 9.2 6.8
Ko (%) 9.0 +0.1* 5.7 +0.1" 6.3 +0.1° 7.0 8.1 9.6
B (%) 46+0.1* 4.4 +0.0* 49+0.0" 4.6 0.6 6.9
HEHBI(%) 7.9 £0.2* 172 +0.1° 21.9 £0.2¢ 15.7 6.4 6.5
T4 (% ) 6.6 +0.1* 7.7 £0.2" 7.6 £0.2" 73 12.7 46.9
R (% ) 12+0.1" 1.6 +0.0" 1.5+0.1" 1.4 10.2 1.04
KR (%) 9.8 +0.1* 8.1+0.1° 7.5 +0.2° 8.5 13.3 2.1

AT RS (2/100 g) 12.0 £0.2* 12.7 +0.2° 114 £0.1¢ 12.0 - 6.9
i C(mg/100 g) 54.8 +0.0" 159 +0.0° 10.9 +0.5¢ 27.2 82.0 -

T [FAT o BAT AR R 7R AR 22 5 A 3% (P > 0.05) , A AR FRERBE 2 (8] 22 57 .35 (P <0.05) 5 =" FR RIME

F2 AR AP TR A RS S i (%)
Table 2 Fatty acid composition and contents in leaves of Paeonia suffruticosa Andr.from different regions in Heze( % )
N &t
Be CX CW YC
N IR 0.0075 +0.0019" 0.1440 £0.0016" 0.0043 +0.0013¢
RIVAYSHL 0.0842 +0.0012* 0.1170 +0.0023" 0.1240 +0.0025¢
il g2 0.0131 +£0.0010* 0.0113 £0.0018"" 0.0108 +0.0015"
M7 0.0727 £0.0013"* 0.0209 +0.0021" 0.0115 £0.0014°
TR 0.0364 +0.0044* 0.1430 +0.0052" 0.2060 +0.0023°
o— 7 JRRER" <0.0035 +0.0023* <0.0038 +0.0022* <0.0036 +0.0043*
UFA 0.1126 0.1677 0.2211
MUFA 0.0727 0.0209 0.0115
PUFA 0.0399 0.1468 0.2096
TFA 0.2106 0.4400 0.3602
UFA/TFA 53.4663 38.1136 61.3826
MUFA/TFA 34.5204 4.7500 3.1927
PUFA/TFA 18.9459 33.3636 58.1899

T = VR BORFIRE IR ; “ #7 S Z2 A FE I R 5 RS 5 B2 & (total fatty acid, TFA) ; AN FIRE 15 B2 54 & (total unsaturated
fatty acid, UFA) ; B ASIf FNAE B8 L4 (total monounsaturated fatty acids, MUFA) ; 22 A 1f F1JE Hf5 R & 12 ( total polyunsaturated fatty
acids, PUFA ) ; [Al17 h BATAH R R B E 22 R A BE (P >0.05) , AN FREEZ R Z R BE (P <0.05) ,% 3 [,
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Table 3 Amino acids composition and contents in leaves of Paeonia suffruticosa Andr.from different regions in Heze

Fi(g/100 g)

55 FLiis

RER CX CW YC
KITLE TR (Asp)* 0.53 +0.06" 1.44 +0.12" 1.89 +0.08°
BREM(Glu)* 0.83 £0.04* 2.12 £0.03" 277 +0.02°
2253 ( Ser) 0.45 +0.03" 0.68 +0.04" 1.02 +0.03°
HEm(Gly)* 0.55 £0.09* 0.82 +0.07" 1.26 £0.11°
5% (His) 0.11 £0.01* 0.38 +0.05" 0.48 +0.04"
WEm (Arg) " 0.35 +0.05"* 0.84 +0.03" 1.26 +0.03¢
I (Thr) * 0.40 £0.14* 0.90 +0.12" 1.10 £0.13"
N& W (Ala) 0.50 +0.06* 0.92 +0.05" 1.36 £0.07¢
IHZ 5 (Pro) 0.53 £0.14" 1.60 +0.15" 1.42 £0.13"
%5 (Tyr)* 0.34 +0.03" 0.57 £0.01" 0.77 +0.03"
AR (Val) * 0.39 +0.06* 0.80 +0.05" 1.09 £0.13°
HAN (Met) ** 0.09 +0.03*" 0.07 +0.04* 0.10 £0.02"
2 (Cys) 0.06 +0.04" 0.02 +0.01" 0.04 +0.05""
SR (Le) 0.29 £0.14* 0.57 +0.12" 0.81 +0.16°
PR (Leu) ** 0.62 £0.13* 1.25 +0.22" 1.75 £0.14°
TR (Phe) ** 0.36 £0.05" 0.81 +0.02" 1.12 £0.03°
WS (Lys) ** 0.39 +£0.02* 1.17 £0.06" 1.69 +0.04¢
A5 R (Trp) * 0.09 +0.01* 0.31 +0.04" 0.35 +0.02¢

EAA 2.63 5.88 8.01

NEAA 425 9.39 12.27

TAA 6.88 15.27 20.28

2 I LR 4.06 9.09 12.61

e ow T AR TR IR, “#7 R 2R E IR S LR M i (total amino acids, TAA) ; J3F 0675 2 iR & 12 (total non-— essential
amino acid, NEAA) ; D5 FE IR B2 (total essential amino acid, EAA) ,

R4 AR H S T A SRR VAN

Table 4  Evaluation of essential amino acids in leaves of Paeonia suffruticosa Andr.from different regions in Heze

TR G/ E A (mg/g) CS( &8 A=)
CX CW YC CX CW YC
FRE R (Thr) 48.10 45.93 46.12 1.02 0.98 0.98
R R (Val) 46.83 40.70 45.66 0.71 0.62 0.69
S s iR (Tle) 35.44 29.07 33.79 0.66 0.54 0.63
25375 (Leu) 74.68 63.95 73.06 0.87 0.74 0.85
#12R (Lys) 46.83 59.88 70.78 0.67 0.86 1.01
851 (Trp) 11.39 15.70 14.61 0.67 0.92 0.86
HER + LR (Met + Cys) 18.98 4.65 5.94 0.33 0.08 0.10
HENE R + W5 E [ (Phe + Tyr) 83.55 70.35 78.54 0.90 0.76 0.84

EAAI 0.69 0.72 0.79

E - EAAT g 75 B SR TR 5L
TR O A N BNV LRI E SRR A
I E LR A — AR h & A S K
PR BE & Al HL S 4R 5 AL AR G0 i B o T B 2
PR, BL4E R 114 24 R A7 2 R L H 24 R RS 2418 | s 24
MR VR 2R 5 2 IR L R N 24 R B 2d R 9 Fh (L3R
3) L AR AP R i v 24 SRR T3
0 8.59 g/100 g, 5 2 FEMR 1Y 60.7 % , AN [F] = i
THE2E S, b YO 25 A e e A, 2y
P ERGF . TEIXLE SR D, 437 &R & e, e
WRSERANR . AF AR S AT AE M & R T 6

TR FEE T i R A0 M e RS A5 T T R AR T Tz iy A B
PEFS ol Fh i oh 24 FH S0 B R 7 A S SR R A R AR
i, PRI, T DU S 25 PR IR I B R IR 2 —

223 FEEMRIFAr B TP /LR AP E
T SRR RE T R TR SR E B R I, A T A
FEPR A B N s 22 B AR AR AT RV 22 K PR VY I ik
I 100% I}, 24 8 BT RE A 58 ax i, HE IR
Wt o ARG E IR ETH R S LRIV 70 45 2R W3R
4. T B AR A5 AL, = A7 gk et
FEdn R A4 X 8 S R 28— R 2 BE IR 2 o
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IR (AR + P ER) . FRFER S &
FEIRAT , AN [F] = b 22 (A A S FE IR VT 43 22 ) 88 /N , YC
AR D 43 i i i &) 1.01, CXFE 5/ S 0.67
ZASTE AR AR O B AE — BRI S IR A, KAy
TR LR AL ST TE 0.63~1.02 Z i), 4 P4
R A — B EFRME

W GBI 8 BUR B 11 BT 4 PP T 3R
5 AR AETR B P AE R A R 1R 5 B 2 B i A P
PE , B E FH EAAL SRR E QRN E =M E. B
PRPPH PR Sy« PP 2 3R TR - BFE 6~ 12 B, flE T
HFHHW EAAL >0.9, R HE 0.85 < EAAI<0.95
Sy, AT R YR 0.75 < EAAL<<0.86 , i 45 [ I EAAL
<0.75""  =ASRIE P M P AL P S LR EAAT
S350 0.69 .0.72 .0.79, % T YC 19 EAAI K F 0.75
Shal AR IR LA, H A 7= M i 4 i ) EAAL
Y/NF 075 RIS R

HRYE WHO pl AR L U R R P 45, 45 2R A
E 1A BN, B AR, =402 Hikk PRk R 5 59
B — PR i) 2 3 1 14 oy 5 i 2 iR ( BR AUTR + e
M) o B CX PR + e ie i) & SL iR 745
H95% , F530 NAKFT K (100% ) &b, Hoqx b 75 8 HL R
P SE R PEAT ITE 190% ~437% o HIE, ==
CX H P R A N TR 22, (B LR A kR B AT T8k
NEFMEAE

P 2007 A FE T A= 4 4 7 Y 2 3 R AR 5
(11~14 B 52 W& LRI T PR, 25 R &l 1B
7R o AN e M P A 5 — BRI 2 3R R 5 il A A
AHE], AR + PR, I Ui & ki,
CX H:FHuE i 2 R, CW 41 P 19 5758 &R L 4
18 e A PR I FE MR VF 43 230 11~14 2 JLIEFRZE, 47
R 98% 97% 102% 107% , EFWrtE . b=
T ,CW CX #LJFnt tb YC 4L P 555 LB E M R
T B PR I R R L S, il e & A AR
R 5 2 e &= R B Sl P Rk A, LR
=B FEE .

ZEE R R FE R IR &5 R R B, = A4
Hu P i 1 5 — il S IR A R AR + A
Mg, XEEABRT BT YC M PR 30 oy vl FH &

5o 2 W
Trp
Val oo
Ly s )
N e
g e
= Phe+Tyr BE= ve
Met+Cys 7__ _______________ aCw
Lo B CX

0.00 100.00 300.00 400.00 500.00
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PT84k (A)
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Fig.1  Amino acid evaluation of leaves of
Paeonia suffruticosa Andr.from different regions in Heze for the
requirements of adult( A)and 11~14 year—old(B) population
FLUR LSS, LA S 7 i 8 kP i 34 S AN 2 1 U5
JRAAL , CX P i 2 Bk PR S AT 5 N 5 22, (.
SEAXT T RRNE SR EA R . 11~14 2 L,
CW CX PP AT & JLET 2, 288 =7 sl
RO, HIRAAR L P E R S S 11~14 %
JLEEE RS 2,
23 WHRTEHARKESES
HR S mLg0, AR PEet v i BE AT B0 R A B

AR, IR F 13933.33 mg/kg (B(H) , HUUEHT, S
10366.67 mg/kg(FIMH) o X UL BI4EFFE & A F 5 89
IR, AR AETh B ST R, EA R A
PR B AN A B0 Sy, JF B2 5 AR Z 0 4
TSN HERERT RSN o A e LR 9 AS A BE 4E 5 L
RA-BEDIRE , i BEVE W LR S AR . 4k kit rhas
BB Z MBI, O 5570.00 mg/kg (PI{E) , 865
5, JEA AR T BRI U 1 5 2 —, ETEN
Wbt 25 fig & AR 43 79 B AR s AL 15 B Y

S WFEAIED AP YOG R RS (me/kg)

Table 5 Composition and content of mineral elements in leaves of Paeonia suffruticosa Andr. from different regions in Heze( mg/kg)

PN =N
R LGS0k o~ Ec‘vf = HEPF ()

B 4770.00 +45.64 5150.00 +50.35 6790.00 +57.24 5570.00

oy 4k 15100.00 +368.48 12400.00 +284.53 14300.00 +328.46 13933.33
Ll 6700.00 +63.78 12700.00 +58.46 11700.00 =47.35 10366.67
21 57.10 £2.16 58.20 £4.68 53.90 £2.94 56.40
4l 1.97 £0.05 6.72 £0.14 8.76 +0.15 5.82
B 7.92 +0.24 26.40 £0.18 35.70 £0.23 23.34

MEILE gk 172.00 +£7.33 312.00 £10.12 226.00 +9.24 236.67
L= 8.58 £0.17 27.30 £0.23 28.80 £0.26 21.56
TG 0.11 £0.02 0.03 £0.01* 0.03 £0.02* 0.06

B bR 25 R E (P >0.05) , HEH 2R BE(P<0.05),
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WAz sh  GE R A DL BRI 45 . AN [A] 7= Hi 2 [8]
FAT YA 2E SRR, 5 HAL TP A 7 M A B, CX Y
A58 1 (1510 g/kg) Fe iy ; CW B4R (1270 g/kg) (4N
(58.20 mg/kg) &t Fx i3 YC B9 B & 1 (6.79 g/kg)
I o

FEFFE TR EE R R R VBRI AR R T R . H
H B B T I Rk, 7R 172.00~312.00 me/ ke, 2V
AT MR IR 22—, JE ML E A L E H L
Ko Z2 T S A A 1T 16 104 B B 2 AR AR Sy, = 5 IR N AR
BB o PR R A R T R, AR L
AR, R 0.06 mg/ kg (FYH) , (B RAAENAA A= A 15 3
R s, BRI SRR lioT R B A e fh e
PEVE T 0 ML BRI TR PR DL B FIE X
DIRE™ o Bk A AT EEER S DU R IR TR, T
FCERAG P R AHARL, 258/ R F 10 K sr/ gk F 1 B,
HAEW R REE & RSP . = AN M 4t
FFot-4E/ i LUAE 43531 Sy 4.02 .3.93 (4.08 5 HBE/ 2k L AE
43931247 0.046 ,0.085 0.158 , FH L AT, 440 i 24
Fo BRREK EL SR, BRI 4R SR i s R T B TRk
NARWZ I 4TS [R] 7= i 22 18] £k 58 oG 225 = R A
ZE R, 5 H AW A Fm i AH b, CW 19 R F =
(312.00 mg/kg) He s YC Y 4E (35.70 mg/ke) | 4k
(28.80 mg/kg) LA K240 (8.76 mg/ke) F & B 51 ; CX Y
fili (0.11 mg/kg) & B F i o
3 it

38 I3 6T P i 04 S 3R BN T B 43 A e T A B
FEFFEE SRR ST ST E  ERG IR
NATTE R A AR V58 A BB B 1 [R] B BB A% 1 Jin
TR ITCHEMNTT R o WA =gt P b i 8 5% X
PERL S O B S B B Y 25 vk, o YC 4 b 2R
F1 5 (21.9% ) 4305 (20.28 2/100 g) ££(6.79 g/kg)
B e AL A A R s CW g FF i b A g R b
(12.7 g/100 g) A #5Ed (1.6% ) JIgWi1E (0.4400% ) .
B (12.70 g/kg) S8k (312.00 mg/kg) 7 H 445 T HAD
WA 7= s CX 4L FFof B B B (98% ) 44 # C
(54.8 mg/100 g) £5(15.10 g/kg) & 345 T HALPI
ASrE b, IX AT BB 5 2 M oY) B AR B B B AP AR B R A G
AL AP S LR A B 5 FAO/WHO Hi7
BCAE AT, el &3, B RS EFRNE, &4
11~14 2 JLFETTE, 7] FF & )L B & i 32 70k,
FHPR A R e Y s R I E R B R e, E R AN TR
Hudt P8 3 s PR 2 — e 2= =, i
ATARYE T & 77 T SR 35 B JRURL 7 b, T T R AR
B i T T R M R TR B
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