MK EEBHY 2021, Vol.37, No.10

HAHAAERMICER T ST L P AR ER

EHE, BFIE, Xigk, T, (T
(FRESIERELFREL A, J &R M 510520)

THEE: b AR R E AR AR AMEY, B F2 T EFb A NE, BT R 3 R, SR F 50 ME
FofeeR, LA RBA. AP RPAFTG Snd EREN K, ERMEARREER . Bk BAAEsS, bR TR, 6.
ot OB EAMLEAR F S HAERERYIT, TR0 EHTE. BARTE. MEEX. WL, L. BHBREAR L EFL
MER, BARZHAOHRNEL. BATX T AT LA R 225 E4Hth, it & %Miéﬁ%%?ﬁ?dmlﬁvé%\ﬁ bl Eﬁ%iﬁﬂﬁ
wWE, HAR—FHRAT L., ZAARAT SR AT RERME (4. 4R, fh. °T) 9 F a5 L F) R BA 7 @t ATz, Rit414)
s B 4 PO e LA R B, VAR R AR = Ak 69 52 6T KA R SRARIRE .

EHER: mA AR REEME; F s FAAA

NEZS: 1673-9078(2021)10-348-361

Modern Food Science and Technology

DOI: 10.13982/j.mfst.1673-9078.2021.10.0223

Research Progress on Chemical Constituents and Utilization of Different

Parts of Oil Peony

DONG Li-mei, ZHAO Xiu-juan’, LIU Yao, WANG Lin, MAI Ren-di
(Department of Horticulture Guangdong Eco-Engineering Polytechnic, Guangzhou 510520, China)

Abstract: Oil peony is a new woody oil crop in China. It has important ornamental and oil values. Peony seed oil is a new resource food
with high nutrition and health value, which contains rich unsaturated fatty acids. It has the effect of antioxidant, regulatingthe glucose and lipid
metabolism, preventing cardiovascular and cerebrovascular diseases. In addition to the oil value, the roots, flowers, leaves, and seeds of oil
peony contain many active substances including monoterpene glucosides, phenolics and phenolic glycosides, oligostilbenes, flavonoids,
triterpenoids, fatty acids and other constituents. Currently, the development and utilization of oil peony mainly focus on peony seed oil. The deep
processing and comprehensive utilization of flowers and leaves of oil peonyare still lagged behind, which needs further research and
development.In this paper, chemical constituents and utilization of different parts (seed, root, flower and leaf) of oil peony were reviewed, and
the influence factors restricting the deep processing of oil peony were discussed, in order to provide the basis for the comprehensive
development and utilization of oil peony industry.
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Table 1 Monoterpene glucosides from oil peony

Lkl bt Mz BE LR
1 %253 (paconiflorin ) Fr#4. AR, fo. o [14-20]
2 A4LF 53 (oxypaeoniflorin ) F+#4. fo. ot [15,16,19-22]
3 10-# -7 253 (10-hydroxy-paconiflorin ) aric) [16,21]
4 AT BEH 253 (galloylpaeoniflorin ) #. 6. o [16,19,21-23]
5 KB 5% (benzoylpaeoniflorin ) . AR 1L [16-18,20-24]
6 RFBEAIT 2535 (benzoyloxypaeoniflorin ) . fo. et [16,19,21-23,25]
7 FEF#H 3% (isomaltopaeoniflorin ) Fr44 [21,22]
8 4-F R H-% 253 (4-methoxy-paconiflorin ) Hah. AR [16,18,21,22,26]
9 4-F RS- FAF 3 (4-methoxy-oxypaeoniflorin ) aric) [16,21,22,26]
10 stkeE % 253 (pyrindylpaeoniflorin ) Eivic! [16,21,22,26]
11 8- A FEHLA 253 (8-debenzoylpaconiflorin ) FH [21,22,26,27]
12 6-0-FF %253 (6'-O-vanillylpaeoniflorin ) AR [18]
13 5% % (lactiflorin ) AR [18]
14 %5 M Bs3F (albiflorin) Appa. AREL Febr  [13,15,16,18,21,22]
15 A MBS E (oxyalbiflorin) aric! [16,21,22,27]
16 4" A MBS (4"-hydroxyl-albiflorin ) aric) [15]
17 8-O-F% K FBLY 25 M BE3 (8-O-debenzoyl-albiflorin ) HF4h [21,22,27]
18 % KB R, (albiflorinR,) A [15,1621,22]
19 S-gentiobiosyl-paeoniflorin 44 [15,21,22,27]
20 A8 A (paeostiside A ) ¥ [28]
21 4+ 83 B (paeostiside B ) ¥ [28]
22 4783 C (paeostiside C) ¥ [28]
23 4,9-dihydroxy-8,10-dehydrothymol-1-O-f-D-glucopyranoside #F [22,28]
24 oxypaeonidanin Fr44 [16,21,22,26]
25 paeonifanin Fr44 [16,21,22,27]
26 4 FHK 3 A (mudanpioside A ) #F [23]
27 47K 3 B (mudanpioside B) i vt [19]
28 HFHE F C (mudanpioside C) S NS N 5 [17,19,23]
29 4 FFE 3 D (mudanpioside D) #F [23]
30 4 FH K E (mudanpioside E ) #F [23]
31 4P K 3 F (mudanpioside F ) 144 [16,21,22]
32 4+ F H (mudanpioside H) . fe [19,23]
33 47+ Z T (mudanpioside J) ¥ [23]
34 43 A (mudanoside A ) ¥ [23]
35 #+3% B (mudanoside B) . AR [17,23]
36 (8R)-pigeritone-4-en-9-0O-f-D-glucopyranoside 44 [22]
37 paconirockoside A #1448 [22]
38 paconirockoside B #+44 [22]
39 paconirockoside C #+44 [22]
40 253 7UER ( paeoniflorigenone ) A& [24]
41 AFHER-1-0-p-D-ot7a &) A5 (1-O-p-D-glucopyransoyl-paeonisuffron ) #+44 [15,21,22,27]
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Table 2 Phenolics and phenolic glycosides from oil peony

%5 tebth A BE LR
42 FHE B (paeonol ) AR [23,24,29]
43 resacetophenone AR [24]

44 FHE B33 (apiopaeonoside ) AR [18]
45 suffruticoside A ¥ [23]
46 suffruticoside C ¥ [23]
47 suffruticoside E AR [18]
48 JEALE (polydatin) v [30]
49  1-(p-hydroxybenzoate)-f-D-glucopyranosyl-(1—6)-B-D-glucopyranoside FH44 [30]
50 K ¥ (benzoic acid ) #H. AR [17,23,24,29]
51 st AR FER (p-hydroxybenzoic acid ) #. R [17,23]
52 MA:ER (cinnamic acid ) A [23]
53 IR T (p-hydroxyphenylacetic acid ) #F [23]
54 AR %8 (phthalic acid ) ¥ [23]
55 A B (vanillic acid ) . AR [17,23,24]
56 AT (gallic acid) . A fe. et [13,17,19,23,29]
57 FT48% (ferulic acid ) . [20,23]
58 T B2 (sinapic acid ) ¥ [23]
59 %k /2B ( chlorogenic acid ) A [20,23,29]
60 JUZF catechin ¥ [29]
61 % JUAHE epicatechin AR HF [17,29]
62 grdk B2 ( caffeic acid ) ¥ [14,29]
63 LBA R (acetovanillone ) & [24]
64 lawsonicin A& [24]
65 ARTFELTE (methyl gallate ) AR e et [17,19,20,25]
66 BT TE (ethyl gallate) AR e ot [17,19]
67 tA-2 8 ( p-coumaric acid ) A& [17]
68 5-hydroxy-3S-hydroxymethyl-6-methyl-2,3-dihydrobenzofuran 1% [17]
69 acetoisovanillone-3-O-f-D-glucopyranoside AR [18]
70 2-hydroxy-acetoisovanillone-3-O-f-D-glucopyranoside AR [18]
71 HF K F B (hydroxybenzoic acid ) . =t [19,25]
7 AR FE T B (methyl digallate ) it ot [19,25]
73 sF#EARKFE (p-hydroxybenzaldehyde ) Ay [13]
74 JRJLZ B (protocatechuic acid ) i [20]
75 Ja it % B2 (procyanidin B2) it [20]
76 KAHBE (salicylic acid ) id [20]
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M B ) =R &3 15 4N, £
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Table 3 Oligostilbenes from oil peony

%5 febeth A e

77 © 3 P B (resveratrol ) Fr44 [14]

78 A4 E 5 B2 (oxyresveratrol ) # [23]

79 B R EFHFEE (trans-resveratrol ) # [29]

80 trans-resveratrol-4'-O-f-D-glucopyranoside 144 [14]

81 rockiiol A A#h [31]

82 rockiiol B #+44 [31]

83 rockiiol C A#h [32]

84 gnetin H . e [32-34]

85 suffruticosol A . T [14,32-34]

86 suffruticosol B . T [14,32-34]

87 suffruticosol C . T [32-34]

88 IAK-e-F B & (cis-e-viniferin ) . AFE [33,34]

89 R X-e-HH#% (trans-e-viniferin) A, [14,33,34]

90 pauciflorol E #+44 [33]

91 ¥ H #% B (ampelopsin B) A4 [33]

92 hopeafuran #+44 [33]

93 #E % C (vitisinol C) Fr44 [33]

94 #¢# £ % E (ampelopsin E ) 44 [14]

x4 HAEFRR R S
Table 4 Flavonoids from oil peony

5 o4 e AF Xk
95 F %% (apigenin) #. F6. vt [13,14,19,20,25,29]
96 #t& % (quercetin) it [13]
97 AEBE % (luteolin) . fe. ot [14,19,29]
98 KBHE#&-4-0-p-D-F E#E% (luteolin-4'-O-p-D-glucopyranoside ) #+44 [14]
99 ABHE£7-0-p-0-F £i#23 (luteolin-7-O-f-D-glucoside ) A8 [30]
100 Ly Z& (kaempferol ) #. 1L [14,19,29]
101 FeafttrE (taxifolin) #e 7 [17,20]
102 Wy E#-3,7-—-0-6-D-F) Zj#EH (kaempferol-3,7-di-O-p-D-glucopyranoside ) . =t [19,35]
103 SR 2% (isorhamnetin ) i [19,20,25]
104 %%-3-0-H) B4 (isorhamnetin-3-O-glucoside ) it et [19,25]
105 ¥ Z=3%% (astragalin) fo. ot [19,20,25]
106 FREE-T-O-F E#E3F (isorhamnetin7-O-glucoside ) it [19]
107 MR F-3-0-F) %3 ( quercetin-3-O-glucoside ) . =t [19,20,25]
108 424k (hyperoside ) it [20]
109 isorhamnetin-3-O-neohesperidoside i [20]
110 A4 (naringin ) it [20]
111 A4 Z (naringenin ) #F [23]
112 %% % (eriodictyol ) #F [23]
113 43 (vitexin) # [23]
114 2t ¥ % (orientin) *# [23]
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115 # T (rutin) #. it [20,23,29]

116 ABRFEE7-0-F B (luteolin-7-O-glucoside ) . et [19]

117 MR F-7-O-F) %23 ( quercetin-7-O-glucoside ) fe. =t [19,25]

118 FREE-3,7-—-0-# F#F (isorhamnetin-3,7-di-O-glucoside ) 1. vt [19,25]

119 MR £-3,7-— %] E)#2H (quercetin-3,7-diglucoside ) 1. vt [19]

120 AF## % (limocitrin ) eH [13]

121 8-F AL 2B (8-methoxykaempferol ) e [13]

122 A7 E-3-p-D-F 214 (limocitrin-3-8-D-glucoside ) feHy [13]

123 sexangularetin-3-O-yl-f-D-sophoroside e [13]

124 limocitrin-3-O-yl-f-D-sophoroside e [13]

125 — &L ZE# (dihydrokaempferol ) it [36]

126 FE&-T-0-p-D-F) 453 (apigenin-7-O-p-D-glucoside ) it ot [19,36]

127 R E-7-O-f-D-F A& Z ¥ (apigenin-7-O-f-D-neohesperidoside ) it [36]

128 Ly ZE-7-0-p-D-H E#2 % (kaempferol-7-O-B-D-glucopyranoside ) fe. =t [19,25,36]

®5 HARAPR=GELR S
Table 5 Triterpenoids from oil peony
%% febth Mz AE IR

129 F5 R (oleanolic acid ) . AR [14,24,30]
130 BAEASER (betulinic acid ) e, AR [14.2430]
131 # AL (hederagenin ) . AR [14,17,24]
132 30-F# A28 7T (30-norhederagenin ) AR [17,24]
133 11a,120-epoxy-34,4f,13f-trihydroxy-24,30-dinor-olean-20(29)-en-28,13-olide & [24]
134 3/,23-dihydroxy-30-nor-olean-12,20-dien-28-oic acid 1% [24]
135 3.,4p3,23-trihydroxy-24-nor-olean-12-en-28-oic acid 1% [24]
136 11a,120-epoxy-3p,23-dihydroxy-30-nor-olean-20(29)-en-28,135-olide & [24]
137 akebonic acid A [24]
138 23-# A MRS EL (23-hydroxybetulinic acid ) A& [24]
139 paeonenoide A AR [24]
140 paeonenoide C AR [24]
141 3p,45,23-trihydroxy-24,30-dinorolean-12,20(29)-dien-28-oic acid & [17,24]
142 %25 =8 (palbinone ) A& [24]
143 A &M (squalene) ¥ [37]

1.6 fefiE sk

L PERF I A AT AN HE R & 2 hT =i 90% LA
b, FEOWRRER . IMBRAIHER, AR &
5 31.56%~66.85%, MEIHMER 18 20.57%~28.12%, iHi
RErE 15.22%~27.73%; ARG R = 20 AR IR A
Eihmg, HrPREARER & & 0.18%~4.14%, titEm & &
3.76%~13.36%"" . MJH AL} R ARGE IR A £
VIR 36 A, B4 13 DAMBENTR (144~156)
Al 23 MAFERTEZ (157~179), EERHE TH I
M, XS AT IAFAEA W 6. TRREE
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Table 6 Fatty acids from oil peony

(IR ERES Y5 et 4 Ak FA R
144 I kL (linolenic acid ) A [38-42]
145 T AR (linoleic acid ) # [38-42]
146 HER (oleic acid) ¥ [38-42]
147 AFARE B (palmitoleic acid ) *F [38,40-42]
148 15-methyl-11-hexadecenoic acid ¥ [39]
149 7,10-octadecendioic acid ¥ [40,42]

TAefefig B 150 =+ —¥# (eicosenoic acid ) * [40-42]
151 + =4 # ( dodecenoic acid ) ¥ [38]
152 + B 48 (hexadecadienoic acid ) ¥ [38]
153 +-L#—H8 (heptadecenoic acid ) # [38,41]
154 —+#% =% (eicosadienoic acid ) ¥ [38,41]
155 I8 (erucic acid ) # [38]
156 —+ 8 A M (eicosapentaenoic acid ) ¥ [41]
157 2R B ( stearic acid ) *# [38-42]
158 AFA982 ( palmitic acid ) # [38-42]
159 ¥ (octanoic acid ) ¥ [39]
160 8-#% A -F B ( 8-oxo-octanoic acid ) * [39]
161 9-# # -8 (9-oxo-nonanoic acid ) #F [39]
162 + =48 (lauric acid ) #F [39]
163 10-# 2 - %8 ( 10-oxo-decanoic acid ) # [39]
164 +—# (azelaic acid ) #F [39]
165 F B (myristic acid) it A [38-42]
166 + A M8 (pentadecanoic acid ) # [39,40,42]
167 +-L4E (heptadecanoic acid ) ¥ [38-42]

Ao fafig i BR 168 9,10,12-trimethoxy-stearic acid # [39]
169 8,10-dimethoxy-stearic acid ¥ [39]
170 FeA B (arachidic acid ) #F [38-42]
171 11-hydroxy-nonadecanoic acid ¥ [39]
172 D488 (docosanoic acid ) # [38-40,42]
173 AMEHBER (tetracosanoic acid ) i [38-40,42]
174 —+ kB (hexacosanoic acid ) ¥ [39]
175 2-TEIRAIFBR (2-hexylcyclopropaneoctanoic acid ) #F [40,42]
176 2-F A AR FER (2-octyleyclopropaneoctanoic acid ) #F [40,42]
177 —+ =8 (tricosanoic acid ) #F [38,40,42]
178 —+—J}%8 (heneicosanoic acid ) ¥ [38]
179 T (caproic acid ) i [43]

L7 H %

Bk FIRE oAb, R AP O A At 2 Al
By, BT (180~186). M (187~189) Al
AR E 25 (190~194) PLAKEEZE (195~212). 75
FIRE (213~231) . Wil (232~239). FEE
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Table 7 Other constituents from oil peony

57 BBE B BT M R 5 AP 4 £ LD,
Yk B UTHUAUL. HURE SR, L
RRHAE T,

ettt % Y5 et 4 Ak FAL B LAk
180 1-O-galloyl--D-glucose F. et [19,35]
181 1,2,3,4,6-penta-O-galloyl-$-D-glucopyranose it [20,35]
182 BIEETBER E#E (pentagalloyl glucose ) fb. ot [19]
RS 183 9% AF B B4 (tetragalloyl glucose ) . vt [19,25]
184 —AR TR EHE (digalloyl glucose ) fb. et [25]
185 ZRRFELE A4E (trigalloyl glucose ) fo. et [19]
186 6-0O-(m-galloyl)galloyl-1,2,3,4-tetragalloylglucose =t [19]
187 B-5- %85 (B-sitosterol ) # [37]
SRR S 188 y-2-§ 85 (y-sitosterol ) #F [37]
189 &% %8 (fucosterol) A [37]
190 a-%2F B (o-tocopherol ) *# [37]
191 y-£ HE (y-tocopherol ) i [37]
#AFER 192 - F & (S-tocopherol ) *# [37]
193 a-%F =% (a-tocotrienol ) # [37]
194 y-AF =B (y-tocotrienol ) #¥ [37]
195 + =¥ (dodecane ) *# [39]
196 + =% (tridecane ) *# [39]
197 +wkt (tetradecane ) . Je [39,43]
198 +Z)% (pentadecane ) . fe [39,43]
199 +>5k% (hexadecane ) . 56 [39,42,43]
200 ¥z (decane ) # [42]
201 +—%% (hendecane ) #¥ [42]
202 +-tk% (heptadecane ) . 56 [42,43]
o 203 FA\J (octadecane ) . it [42,43]
IR SES ,
204 + 7% (nonadecane ) #¥ [42]
205 —+¥% (eicosane ) #¥ [42]
206 + LIt AR TR (heptadecylcyclohexane ) *¥ [42]
207 —+wi% (tetracosane ) #¥ [42]
208 —+ A% (pentacosane ) *¥ [42]
209 —+>k (hexacosane ) #¥ [42]
210 -z (heptacosane ) *¥ [38]
211 —+ I (octacosane ) #¥ [38]
212 —+—¥% (heneicosane ) #¥ [38]
213 T#F (butylbenzene ) i [39]
214 FTH AR (isobutylenebenze ) # [39]
FhmE 215 2-T¥-% (2-butenyl-benzene ) A [39]
216 RIF (phenylbenzene ) #¥ [39]
217 1-&"H -3 (1-pentenyl-benzene ) # [39]
TR
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218 TR (hexylbenzene ) *¥ [39]
219 JEHA (heptylbenzene ) # [39]
220 2,6-ditertbutyl-benzoquinone #¥ [42]
221 2,6-ditertbutyl-methylphenol *¥ [42]
222 2,6-ditertbutyl-4-methoxyphenol #¥ [42]
223 3,5-ditertbutyl-4-methoxy-1,4-dihydrobenzaldehyde #¥ [42]
224 2,4- 4T A-FE (2,4-di-tert-butylphenol ) #F [38]
225 a-F AR LM (a-methylstyrene ) 2 [43]
226 R LB (acetophenone ) 2 [43]
227 KT (phenylacetaldehyde ) 2 [43]
228 F Itk (pyridyl phenyl ketone ) 2 [43]
229 K428 (cinnamic aldehyde ) vid [43]
230 1,3,6- = F 84K (1,3,5-trimethoxybenzene ) i [43]
231 1,2,3,4-79 ¥ A AR (1,2,3,4-tetramethoxybenzene ) i [43]
232 A AEH (myrcene ) vid [43]
233 o-7K7 % (a-phellandrene ) 2 [43]
234 a-#>H (o-terpinene ) id [43]
A 235 A% (limonene ) vid [43]
236 B-F ¥ (B-ocimene ) 2 [43]
237 y-#xil ks (p-terpinene ) 2 [43]
238 R ARATEEE (trans-citral ) vid [43]
239 A FE (cosmene) i [43]
240 IRXEMF4EEE ( cis-linalool oxide ) vid [43]
241 B XEAF4EEE (trans-linalool oxide ) vid [43]
242 182 (linalool ) vid [43]
243 —&F#85 (dihydrolinalool ) it [43]
244 K FE (hydroxybenzyl alcohol ) 2 [43]
245 K TEE (phenylethyl alcohol ) 2 [43]
. 246 3-%H5-2-B% (3-carene-2-ol ) 1t [43]
S 247 trans-3,7-linalool oxide i [43]
248 y-#HEE (y-terpineol ) 2 [43]
249 FEA.TB2 (phenoxyethanol ) 2 [43]
250 #4682 (nerol ) vid [43]
251 R AB% (phenylpropanol ) 2 [43]
252 3,7-dimethyl-2,6 octadien-1-ol i [43]
253 P4£E% ( cinnamic alcohol ) 2 [43]
254 ARR — ¥R = F &5 (dimethyl phthalate ) it [43]
255 T =B =% ABs (diisopropyl adipate ) it [43]
256 st IR FEL B (ethyl p-hydroxybenzoate ) it [43]
sk 257 AR 8 = 28 ( diethyl phthalate ) it [43]
258 2,2 4-trimethyl-1,3-pentanediol diisobutyrate it [43]
259 BB = T8 (tributyl phosphate ) 7 [43]
260 ARR _F B — R THEs (diisobutyl phathalate ) it [43]
HTR
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261 AR B — T8 (dibutyl phthalate ) 2 [43]
262 +<BR T8 (ethyl hexadecanoate ) 2 [43]
263 5-butylhydroxy-y-lactone A& [17]
264 ethyl o-L-arabinopyranose A& [17
265 4-L¥B (4-nonenal ) #¥ [39]
266 +&# (nonaldehyde ) # [39]
267 2- /% J&-E% (2-pentylthiophene ) *¥ [39]
268 Fook ik T A% (cetyl vinyl ether) *¥ [38]
HAwk 269 TR AR AT (1,2-epoxyhexadecane ) *¥ [38]
270 —F 38 (dioctyl ketone ) # [38]
271 A&®% (furaldehyde ) vid [43]
272 IR TER (cyclohexanone ) vid [43]
273 2-vk v R FARER (2-furyl methyl ketone ) 2 [43]
274 ¥ A& FIT (2-oxime-2-methoxy-pheny ) i [43]
275 5-W -4k (5-methyl furfural ) it [43]

* 8 HAHATERMFERS 72

Table 8 Classification of chemical constituents in different parts of oil peony

edh £ A *F A& it vt &t

¥35# % (Monoterpene glucosides ) 37 10 9 6 41

By B Er3 % (Phenolics and phenolic glycosides ) 18 17 11 5 36
1&IEE £ (Oligostilbenes ) 18 0 0 0 18

%A% (Flavonoids) 10 1 28 13 34

=# % (Triterpenoids ) 4 14 0 0 15

ReRrB: % (Fatty acids ) 36 0 2 0 36

H 4% (Others) 44 2 54 6 96

4t (Total ) 167 44 104 30 276

1.8 o H AL B B AL A F iy = R

T PP AS R R AL AF A — LA F AL 22 1l oy,
FPRAE EARRESR (WE 8. BRIRUL, ik
FRA I EEAFAET PP 5 By S By 7 S oy £ 22
FAE TP RIR o s AR RS RAFAE T
s SRS EEARAE T AL PRI =i
oy £ BAFAETAHE PR s AR ISR e B A T4
FPHFF AR BERSE. BekESE. SR IRSE. ERSK. K
SEHANSE R > £ EAFAE TR P ANAE s Ferh B
FERAEIY By LB A 70 A1 SR DR A 72 DU A Ao
WIAEAT B o ANRI RIS AT 75 92 2 S e i I A P25
HRALIAL SRR, WA ISR BUEATE IR 7 CO, AEHK
%, K5 B MARFE R AL R % 5 1 T [ A A
ALK RIRNEIE, N1 o A R A R e
%o MAh, BEEA . AR SR E] 05
VR AEAR 2 R il AP AN R AL A 22 B 23 R R SRAN

P =N
&5 BEo

2 SHAHANEEMIFLFIA

2.1 AR

HPPFFRE SRR . WL . WIREFEEA
WRAENIRR, BEAPUEL. B, FRIAg. TkhO
i A BIR ST, E—FrEt g R M e . B
TEHZAN HPRFS &SI S A 1 R
TPkl iR Fe R, HPPFRIAE 240~420
nm A BRI, BERT IR SNk UVB FITUVA,
AR R A I CE B AR IR B AE . B —
BHAPISE IR T YIE e A PAT I e A A B2
BIRRIEH, TR g, (Rt B T R,
i R RT3, FHFERR T A PHRRRAE et 5
it N T2 4P VA F VE &,
TR 7 IR AR A SRR e B« R R TR AN 4 2R DA
FABIT PP — R, TN A
[O1 L PIHF Y R —JRAE 20%~30%, BRI bR 2
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IR, MATER. H AR AL RF R
TR AP Fo . AP HEE AR, AT
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i,

22 WAHSR

T PR BT A2, JERARPT N, SRR
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R, FE R 2 A PR, (PR
SANE 2540 WIS P IR 5 712238 30 427,
BII SR SRR, G URA L MR
GEILIEb Uy D e NP 52 S D2l 111 N 125N
TUMYE . PUd BSOS RGN SERITAE, IETT
AT B B IR A S BBR iRy T 45 7T . LA
PR LRI TR B SR, DERE. S
FUIRBAS 34 7T e A HA Hh 5 24 0 56 A T A Ak B
JOFT, FTHIRIBTT B BrRIAES, AR AR
D,

23 A

FEPHER —MBUFRR IR E TR IR B, Ferhith
FA e R AP AR 52 90 A e b ERHY, A
AT HE JEOR T A AT 32 L 4116 DU T
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24 AR

R AP R R e, AT
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Jit, SRR KA B Vb1 R S5 22 R v 12
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