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Research advances in extraction and utilization of lipid, protein and chitin

from Hermetia illucens

CHEN Wen-Bo', ZHAO You-Cai'?, ZHENG Qi-Yuan', ZHOU Tao"*" (1. School of Environmental Science
and Engineering, Tongji University, Shanghai 200092, China; 2. Shanghai Institute of Pollution Control and
Ecological Security, Shanghai 200092, China)

Abstract: The black soldier fly (BSF, Hermetia illucens), as a dipteran insect species, has garnered
significant interest owing to its remarkable environmental adaptability and exceptional capacity for
degrading diverse organic wastes, including kitchen waste and livestock manure, highlighting its immense
potential in organic solid waste resource utilization. BSF exhibits distinct biological advantages, such as
high feed conversion efficiency, a short life cycle, and robust reproductive performance, enabling it to
efficiently convert ingested organic waste into high-value biomolecules, including lipids, proteins, and
chitin. These products can serve as renewable animal-derived resources for agriculture, animal husbandry,
and biomedical applications, demonstrating considerable promise for large-scale development and
industrial exploitation. This article systematically reviews recent domestic and international research
progress on the extraction and resource utilization of key nutrients from BSF, with particular emphasis on
lipid extraction techniques, protein separation and feed development, as well as chitin acquisition and

functional material preparation. The review aims to provide a theoretical foundation and technical insights
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to support the high-value development and green industrial transformation of this insect, thereby promoting

its integrated application and sustainable utilization in biological resource recycling.

Key words: Hermetia illucens; lipid; protein; chitin; extraction

2L BF i £ 7K I Hermetia illucens (Black soldier
fly), MFRHE/KE:, SOGHEERM, T Zo0m T ey
HiIX (Daetal., 2020), MWEMITEE (L4EW
&, 2021) . I FHAMARR A YRR, T fEL
FAPIUEY FAK . BRI AR .. AKEE
JEAHE & F 0 WL W e A o e A (8 1 7= )
S 5 (El-hack et al., 2020), ) 1ZH T %
A BN GEUR AL A o S8 BE e AR K T SR A
BMEEAR SR (40%~44%) . BEW &8 (15%-~
35%) MW ERGTE (5%~25%) (ZIEW %,
2021; Triunfo et al., 2022), AL HFHEE. Y
REVE KA W s 24 2440,

AT EA B WS A, 52 B £ 7K i i
Sy B OB R AR R B B 5T A S (Zhan et al.,
2020) . 4T, [N AMNEF G BE A K R R
Ry RN AEIRN . . HERSE
RV RIS F AR E o (El-hack et al.
2020) . ARSCEFELEARIT K E N AT BE R A
KA P SR AR B R A A SR R, R
Wt M S DU 3h 52 B e A K
AR AR R AT RS R T T 20 R R

1 =5tk f7kulimAs a0 A0 A

I [5G e R S 1) 55 TR it £ 7K i 4 2 g 1 TR
22 SRR, AH— RIS LN AR D5 R R 2 o 4 2
SAE, Hrb RS R WA BRI, T F
B IR & 1Y 32.4%~57.4% o Fofth 3= Z2 A5 R £
FE IR FIVE i R (Spranghers et al., 2017; Lawal
et al., 2022; Suryatiet al., 2023). K T & se BE
i A8 7 A A0 i AR IRORR I A 2 TS
PO T4 AR S ORI v
1.1 ZERAKICHENRRIZ

ST Jit 71 7K A P T A B R il i B BRI G A
g, AIRATAL BTy 202 W3 e e 2 R IRRIOCR ¢
Larouche 55 (2019) XFEb TJLFPARIR K ik
Ko TR BRUR. SRR AT ) X5 B
F K i 4l HUE 3R Uy i T AR A SR T R S
5], IRKEUKTERIEY A R, b BAy

TRFe TARF Ry, PUATEEEDR, A 8 ek,
AHROE A Ky (78.6%), HIE A ALK 3K
SR, IS R R X P oA & ik
SEEE i A1 K I A B I S B A R R
BE . R AIG AAE I, 3R k&A1
Pt 5o B AR R A HLE R (Can ik 2 4
AmEE) HETREE, LA TGRS, HFE
ALV ) B BB T e RURS 5 A 1 3 1o LA
FEVESEEL, PRAERT PR ESA A, (H 2 BOR A T
AR I AR G ARG B (an T e
CO2) HEFFEEEL, XA LA AR, (Hik
F AR S HAREE 24 (Kong et al., 2021). X
NE BRI A () ek Jr Rl BB SEX 3R IL, A
A7 R AR SR IR 228k (FR 1. R2).
1.2 ZHER kbt i s ) B
1.2.1 53 A KT B A6 SR A kAR 7= i iy
ST AR K AR by £ 2SR SR R AR A R 5
AT, CHEEE (Xuet al., 2024) . 43k HH
(Sara et al., 2024) . WT f ffi (Leonardo et al.,
2022) . FHEfa (Noor et al., 2021) ZEt025 M HF2K
(He et al., 2024) {EASMAAKEREMIATSE T, A
A ROR B 725 fa 7K Im AR R RL, fR kA
KE o [, SEBER K4 d g B 2
SRR 1 22 R 2450 40 9 RE ) B Lk R
g1 B R 9T 4 e e JI B 1 (Heakal et al.,
2021; Vikas et al., 2021) . iXEEHfF 57 % I 42 BT
F 7K - 1 1 7K 7 95 A ATAT 25 R B ST 7
SEPE I AOK IR TE B &SR L,
BOMRRH IR . Kim 4§ (2022) #F9EKE, fiH]
SEBE R AR 7K T B AR XS AR R R G s, I
T2 RN X R 4 A A N R T T R AR AL, XS
BT WEA — 2, (B SEBE R A 7K i e iR
&, EEPEIEEON S LA, IR E WA T
i 50 i 5 0 X 2 Hp I R A ZE A, LA R X Y o
W AMEERE = AN RS2 . Chen 58 (2022) ¥ 52 BE
i £ 7K A &y HTh AR AR K S Ak, K
BRIZ 7 8 0] B0 A XS 1 I 3K e e LR AR T RE L
IR MGEREDIRE . FrennadaZs (2024) XFH T4
Ha S0y o R A 5 3 A B B b I L in AR 1]
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BHE, MG RKMERSHIUESR N, K AREHSA KBRS, R REHESAK
2l HOSY B0 Il I B SR, SRR RBOCR A . SRR G | BRI
Heugten 55 (2019, 2022) K5 Kk £ K bR 5| S BEE AR AN A3 AR

F1 RHREEELHFR

Table 1 Research on the improvements of solvent extraction and pressing methods

Ik RN EAE EZ DTN
Methods Research content Results References

2-HIFEPUS W (2-Methyl-THF) Bt fRFIHRER# 35.83% & (A i 1% i 62.16%

e YL . . . . Ruben et al.,
1F C leiz # 2—Methyl-THF replacing n— A lipid extraction rate of 35.83%and a protein

2021
Hexane for extraction content of 62.16% were achieved
M SO T 325 I A 2~ PP RE DU S (2 . .
- L 45°Cri AR R B IR 959% 1R I .
Methyl-THF) {#:42H Optimization of 5 T E A,
NN Extraction at a moderate temperature of 45°C, 95%
7 ik 2—Methyl-THF wet extraction using the 2022
. of the lipids were extracted
Solvent extraction  response surface method
method SE S AR 25 min, 1025 g/m L, 150 W;
PR — THARHRICR 41.43%, AERHALR 56.79%
TRl — B P 0 P90 ] A i A B , B ‘ ,
The optimal conditions were determined as 25 Ravi et al. ,

Microwave—Ultrasonic synergistic extraction o o
) minutes, 1:25 g/mL, and 150 W, yielding a lipid 2019
with petroleum ether )
extraction rate of 41.43% and an energy

conversion efficiency of 56.79%

5 8%~10%, 5 FH & i 38%~42%

JERE ¥ HE AR ) _ . Bertrand
The residual contained 8% ~ 10% oil and 38% ~
Pressing method  Cold pressing extraction et al., 2019

42% protein

x2 BlinREBELHFAR

Table 2 Research on the improvements of supercritical fluid extraction method

Sk EEE S DTN
Research content Results References

WG T Bed2 BOREE AR R IR S5 0135°C, S0 min/ik . SUARIG; TILHRICE31.19%
v 544 Suberitical butane extraction The optimal extraction conditions were 35°C, 50 minutes per Chen et al.,

combined with response surface method to  extraction, and 5 extraction cycles. The dry basis extraction rate was 2023

optimize reaction conditions 31.19%

P It TR oK B AR . Oseweuba et al. ,
" I FEHCE 12% The highest extraction rate was 12%

Subcritical water extraction of lipids 2023

PRI R T35 33.1%; S FNRIEERIR RICR UL, {H ) L
FEPUE DRG], A AR

The maximum extraction rate could reach 33.1%. Dynamic and Cruzet al., 2023

SN 5 CO, FEIBOTT H5 20 2570 [ 4
Subcritical CO, extraction with a

comparison between dynamic and ) ) o o ) )
) ) ) intermittent extraction yields were similar, but intermittent
intermittent extraction

extraction used less reagent and had higher efficiency

K55 R R IR S CO P AR TR >3 XA A W0, (H 2 S EERBOm S & kR

L Tiziana et al. ,
Effects of moisture and oil content on Ft 75 Moisture content did not significantly affect the oil yield but

2023

supercritical CO, extraction led to an increase in the water content in the extracted oil
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1.2.2 SEBE A KB R A= Py S A 7 v A

S Wt £ 7K i i T e A R S 4 S I A Ak Sy
Wil (Kanwar et al., 2023). ZBE4L)E B9
LT B i S HA oy BR AR P 5 A ) A ) S A
M, HRAI G B AR S bR e . A sh
i o oy S5 AR 0 R IR SR Y S R e £ UK
WA OB , WBE R ACR (Li et al., 20115
Ishak and Azlan, 2018; Sungwook et al., 2022) .
WAL, TG KTEE . ACRIEY) SEEAR K of 3 Fh
HE o MR IR 58 B R A KIS, R BT KIS YRR R )
4y RO/ o AHTE T R BE 5T, i i T
Frigseahh, A R AU NE TR HE S B AR AR
Forp, (KR BRI IR, LG 107 1 PP ™
ok, AlikF]48.46% (Leong et al., 2016), Sitepu
S5 (2023) FEAEWYESRIMA IR, ST R
TR 25 Al B TR A B B, (i AR B AL A T R B T
93.8%, HAERAEE R DAY . i AR &
A, A R AR S A 0T

FESZBR N T, 5 Bt £ 7K a4 s AR 5
SR A I A R s plrh, MM RE .
BERRY, SRR IRRIR T 3.28%, i SR K
iR 7 8.21%, NO,. O, HFRC I/ T 19.62%
1.84%, BARGRAENCA Fragn, (HERm S, 5
i FF1 7K 0 IR 7E PR BE RN IR S R R A R A I OR
(Mohd et al., 2018; Mohd et al., 2019) . It 4},
Lilies &% (2023) fdf AT AR R A1 O 5 1l i 52 48 S i
AOREALTR, 20 7 i AR ) ST R RE 3R 5 T 0.93%~
2.81%, [&] WA 5L P& AR NO, (2.23%~3.16%) . HC
(4.95%~5.83%) Y HE 7 & A0 %5 09 A i
(20.51%~41.15%) , FF e & 4% ) 10% A1 5e 3l
10% P 80% S i) e TR & LUt
1.2.3 SEBE A KB IR TR it 2B 7 v

FI 5 AR 7K W &A1 A RERR TR
o TR S5 1 R i D17 PR ) P B I BB, RAE AR PR AN R
PR 00 v R L R T A R IR R AR R
i (Cintia et al., 2022; Suryati et al., 2023) ., i
WIS R B, i WS RG]
S8 TR T B T5 PESE T PR R B T R BRI R
Aub B ) 20 R A S K, L R — Tl I R
AL PRI N SE 22, PRBE T SE B AR K R
Xof K TR 36 LRI A S E T, RV B P 2
H871 (Dooseon et al., 2024).

2 =Pk ke E B BrY iR BN R A

B 7 A RO\ 3G FE e sh ) B R H 25
Sk, RN R REE i 2R R
EHRG TR ENXE, A TFRAEATER
B, A REYIRG TR, H IR o X
WEEIG Y /b, R U ORI A2 MR 2 211 56
E, UEN—FHE A TR IE (Lamsal et al.,
2019), #RHEFAO (2013) MIHRE, EERE A —L
G T 1K B A B VRS RS ), AR 2
FARF=FRIA MG IS IR o 52 B F 7K 65 £
EEAT SR (40%~44%) , WAL R —F 5 i
BHE FORIE, iz 0 H T 8h W iE kT (Bessa
et al., 2020), FFXFH AT TR bR
FIRMES, SEEMFROLAHL, SEH R MK
W ) FRGE T IR A AR TN B AT K A+
o BF AR T G & BOl 3 . A BN i e 4>
BREE A TR SR AN R BT TG Y — A BT
%o UL TE T e & R B W e, X
2 MR HE Bl 5 B e A Kl & T A o
Z— (Luetal., 2022),

21 ZHRAKEEARENTE

HEABTAPR N E , B—r AR,
T EEE S BIETRAE (Utpal et al., 2022). BRFEXRHE
i AR AL BRSP4 GR Ab 3. RERRY
P EURCR 2 31§ U0 A AE Oy 2R B 3 R
Herp P IR AN R T 2l R R A pH A
KRBT £V miA AR . Hik, BHERA14
XFA [ 230 RN B2 IO ¥ SR I T IR AR, LA
P Ak HE 15 A0 $ ORISR R i T . A — T8 1 o
By, i S BEXHRE AT AR AL BRI, SR
JH Tris—HCl & Wk #1742 L , WZRET 10 mg/mL
B W (Leni et al., 2020). B —IRWF5EH,
it A i ke o6E = B B S B AR K A EAT AR, JF
3T pH 2 11 LIS ZS I ZE pH 4 LAVTIE & T,
g5 5 R B A B PLSCRA T 27%~57% Z 18], i
TG 85%~98% (Smets et al., 2020).

BoseZ# (Bose et al., 2022) &itIfba T 8
ANTRI B T T I v AL i, 25 AR R, SR
100 mM Tris—HCl, 4% SDS & 50 mM i #j 4 FiE
(DTT) (pH7.6) G MR ZACR R, HBE
FEHCH 75% )RR I, 6Ah, PandE (2023) BF
% T {8 NaOH PR 8 15 pH 2= A RE HEF T 85 42
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BUROR, AT SRR R A B i,
ZEREM, M pH N 12.50F, FEEURRE R, ik
44.35%.,

Leni % (2019) fdi i NaCl, EDTA . tris—HCI,
USRI R 250, DAAS [R] 20 A B B 22 4 UV
BRI BE R AR R . BRE RIS
FLAL 5y, RS H AN R 2% K D7 2 6 8 1 Jo 4 52
KIS IK R BE I 58 B i A /K B U ) TR IR
HEFRM IR/ MshayisadF (2022) XfH T
B A5 PR T TR AR B4 A P D gk X R T AR R
IS, S5 R FWT, B YRR R 1T U 2K UL $E X
M8 A R S B, ik 73.35%, HFLLEE S W
F T ARG LB K R, LR E
PE i TR A U A R

P A AT DL 4 4 B ] O 3 4 BB
(Choi et al., 2017) . 38 32 XF LY 75 5l Bl 1k 2 B
3V 8 7 Al B e AR IO R AR T $2 H 3 AR 1 I
PR, R B 75 i B A BRI 55.40% $ 5
3 80.37%, B HEIIET 31.07%, HBAATHHEHL
PeTt23.24%, HAZKIRE T HBUSE (Xu et al.,
2023),

2.2 =¥mfAkEtEABRA A

SEE KA A A R O A AR
AR 1 AR AT T K, X EE SRS 5 £k R 1A Ay
TER 3 30 4 41 B fe 37 rh PRk 20 5 5 0o AR Ak ) T
2 R 51 K (R SR A5 7 T AR, & R Ry XS
R LA VER, 58 58 et AR 7Kl 2 AT A= 4
A DU BR3P ) 10 200 B B A2 B e IR0 B0 AL
45 (Mouithys et al., 2020). WAMRE KL, 5
X R A EL A, S B AR KB AT AR A
5 ) 00 IR AR B e, TRD SR A R ) s 4T i A
AL AR R R A T AR, — R TR TR
TR (Mouithys et al., 2021)., LI FWF5E
B, SEEE e A KT AR A (R Bl A A B T T A
KWW -

FE—TGO I 131 d AR KRG, 7 i 6 £ )
BRI 0% . 3% . 6% . 9% . 12%. 15% %)
SEEE i AR KRG 2By, & BB NG HORy X AR K P
AE . RANMIFE bR . R P S BRI A R oy
DL R AR T A R A = A AT R RS2 e, e i Ry
AT 3 T 6 £ (R ARDEE R (Caimi et al., 2021)
FE 3 — T KV P fik £ R AT ) RS v, B
BT NG 52 BE A 7K Al HURY R 0% . 4% .

8% I 3 FEEL, 16 s tRNANF4E 5 B, BifgH
o3 T Y A P PR £ v i i T R R, HOAR S
S HAE S A T R A K RE S R (Eide
etal., 2024),

Maurer 55 (2016) K i B B9 45 5 £ 7K -
I A kL, fE HCRAR 50% 5% 100% S
R — X R, PR, RWE, ol
FBET- X 86 FH AR AR A £ 5. Moh, g
FEAFEBAG HEE 8 (0%, 5%. 10% 5 15%) X
PR 5 SR A RE M, i B o PR RS %) PR AR A L B
. AR MZEER R TR EESR (EsE,
2021). Biasato %5 (2019) #F5T T 3 Fl i A 4 ks
it (0%, 5%. 10%) WIREERI R, &
B B A K OB A A KPR L E SR R
R MBCRES . BB TS AL 1R AS &7
A= TR

3 SRR AKIRTRIRINE N A

R 2R EE e, WexRk
HATAEY H TR . AEYAARAE . A YRR
BR 22 5N T 8 AT A OBE (Barikani et al.,
2014) . BEE X 7R LHAT YRR, &
T e S R AR P IR Sk . SEBE I £ K
CRTEARTRI AR BB, & 5%~25% MW7 HR, 7]
WA R AR (Wasko et al., 2016).
3.1 RBRAKIAZTRRERTZ

2016 4F— I 5E 15 U B 3 T DA 56 s A 7K o
oy E e Rk . R TR A
SN e R R B €k — ARG H L 5
FPBO 2, R EA o 2 B TR 45 i
¥8 %0 (Wasko et al., 2016) . Rampure % (2023)
o P 3 33 R A 7K R IR R 3 8 X it AR 7K i, O
XFAAERA TR 0 3R A B Btk AT Y e R AR
SyHT, FEXPREMPERTIRAE (IEC%E) . o™ (5%
;i) BiEE (1% 2808 Ja, RBKREK
BEIR TR 05 K It £ 7K 0 7E FIUME B B H 58 3R % i
w, ALK 11.78%, HEZSS ATk 71.08%, & TR
WHFRER.

Smets 75 (2020) K F 7 2 S B i o A
Fife BUMRES &, SRR RO RBAM N, RUT
R vk PR AR P B, B e R R i 4 i S 4R T
WA R 7 AR IR e R, @akizork, e T
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31.27%~38.86% & H 5 . 39.85%~47.65% H§ J&i
3.85%~6.31% W5t 3 o Ja BeWF o 5 A ik i A
b, XSGR R T Z AT T AR 1k,
XSO b T A A R R R A Ak B AR BB
TR BE | ER S G B AL R DA BRI Rk i BB
RE, BERG T HARMWRBOR ML,

— TGRS A SR AR . S IR A LR A
A RRMILIE B A TH 2R H &, RINAE
BAR pHAE ™ W 2R 30 . e A B, BF9E
KN E A R8RS IR 1) pKa (EAE mR A0 R 2
IEARE, MIEARE A N2 MAESC, 1A, pKaX)
J R 1 5 ) 3 T AT (R R (Zhou et al.
2019), Jy—Wifgerh, HEHBIER (37% Hims
HCL, FRYE BN 5%) AR 1% 5 0% IR Bl £ B 5 2%
TE90°C, 2h K1 : 10 (whv) AT I B
ez, SRR TERE N 34 nm, KN 494 nm,
4E AR RN 59.18% (Le et al., 2023).

Pedrazzani %5 (2024) o4& T ALK 24 8t 1) 150
Ab 35 7 1A B R B A K ) 22 A Ak A
PEWOTT R, 255 B R B R U ORI,
H e Z A KT 50%. SR, KW kAR
B n] i 4R S PR O, R8N 77.9%. R,
A B BT R 2 E A, R AR
FARRZPREARSE N 13%,. A, Bhacsar 5
(2021) KA 150°Cid #7K 20 h K fif B AR A A AL
NEATER IR, R BK T A5 2 A U
AT 409% B TR 20% R4 LR e R

bR T AR U 1, SRR e R T AEY)
PR, BIGN, LinZs (2021) 4 FH & #E 28 AT B
TE37°C. 180 rpm MY HEHE YRz & 45 5% 10 d #4711
WA AR, G5 R RWI B RIAF] 97.2%,
JIi B 0K N 87.9%, He & W 58 R B IR H
12.4%. LA, Xiong 4F (2023) >R HAG 5 ZE L FF
P I S L R B R UL T B, IS skt
Xttt BRI LB, A8 A i Ak 4 i Ae i
ROR P 2SAKR, BEBEAIE, A% i
FC R R R B I 38 1 #8453 )R 33.33% F146.63%, 1]
AR T2 AL B 75.36% F189.11% ., #Rif, W)
AR TR e R RT3 )R 59.90% F147.31%, i
FE T AL A PR 23.82% F111.99%

32 EHRAKITEREETENA

MR, AT S BE R AR K S 2 N

MR TR A B, Jayanegara 55 (2020) KfAEHE

Ji K 52 R A R e R A B Ak, P
fli TIRSMEE KRG, KB 1% 3 2% 76 5
AT R AR A VR R T R A B, NN 29% 50 N
AR KR AR SN B AR R AR 9.5% , 5% B4
FHLE, WS IN 2% 52 FME AT 1 B e HE it 41K 9.0%
F W SEBE It £R 7K 5 FRE T B B HECRTE B
TRLRE A, FETES I &R 2% B B4R A

Bazan 55 (2024) %57 528w fA /K H 72 %
5 22 FLAH W B8 500 B4 mT e 3 ok X R B s £ 7K
WURSEHEAT CO W BE A st 6 Ak, IF 0l Ak 2
PRIEATIR AR IR, T IR 1 W R R T A R B
IRV TR B R, AR e A ) R R R R A R
AR A 1167 m/g B AR5 1, e KW
638.80 mg/g, Fx KW R %5 0 641.03 mg/g. T3 A
— IR E T H 8 RG] T 4 T R I W R AL
e &M, WKl fEpH NS, BN 178 mg/L
I 1.66 me/g [AER (Zlotko et al., 2021).

Patil 55 (2024) 42} 7 —F it 52 B s £ 7K
- R 70 2R o % A W RO il 3 v 1k B BE A P TR L AN
KB HHLR Ik o 27 Al AR X 52 R
FEoK il & A IR, OF LA AR by R 488 E M b L
SiaH AR )R, T EEEEACR LR, 53
AIHLE . HLAURIBEI D353 B A GA S 121 V., 15 pA
F1217.8 wW, GEBSEEE i A 7K i 52 28 a1 Sy nf
Frelpe IR R B R R AE YA KL

Le % (2023) KM Fe XS54,
0l B A W B R A B A e, R A
0.1% W 7¢ Z 1 /£ W B B A e & 1 45 &
(70.49%) . RIS, B InghKk F 78 288 7 MR )
oA TEE, 53 50%~55%, HW5EEBRMA
2 2 O B R R ) PR E PE . Bhacsar 55 (2021)
W T A5 F 7 R AT 1R A H AR dg 42 B 4 3R
Wy, RMHZRAELY L RITIE,
LA D e A3 S kB T O 81 A 6 FP e R A B ) 2R
BT 2 Fm LR, Zoad F 7S R AL B S 9 SR iR 41 4
FUIEH , T FE RS 1 2 AR e RIS
s,

4 B2
EBE R FK S ) R R 2 A A

Ab R, AR BT AR 2R, Al U
[HE 1 S ER A 7 0 N TN S 2 R R SN (8
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S EA T I T 8 P B Ry 2 4 4 A i A B
5, HRRIBCREAR . Al , A B F K i TE
ARFEE AR YRR A I T R B T R 1, E
Bt FCAE ] R P W Ak B A rp XA T A W Y
R AT P IE i A e, BRI T A
JR 0y Ak B P 5 BRE e 73 2K A R USSR A
BRI HE R

R R AT 5 IV L e O 5 Rt A K W DA
ARHIPERIIR R, JFIT R MR . AR SR
AR U — i AR I T2 . e 52 B A K =
M EECE SR R, Wl AR AT SR RO )T,
LR E Y/ DA iR IR S DR RTINS =X/ E Sl R IR b
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