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= This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the report
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laws, etc. In addition, the information and comments posted include subjective judgment
of the trust corporation. Please be noted that any actions taken by the users based on the

contents of this report shall be done at user’s own risk.
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(V2 H—E0) ~OHEBRREMNE 2T 5,

©  TH) BRAOY AT FHRONY 2a—F =—r it L, SRR 5 4 5
ERAR

o FEEL-UL ) EE, QROMI, 3)HL, 4)/E
o BEL-UL ) AFERFE. 2)FfE. 3) fiE. 4) Ikoe

o AL, SUHRA L BIMLOBERE, BEARPRNKEE~DA F B a2—
ERE LTS, CHFAA L, BLHUE A DS RG3EE L OVRMOKER % 1TBE
DFEFHT — 2 B L, 7 A— VB LIGEICHIRT 5, BARAAMHEBIX, EHEE
KIRFERECIERS NGO E N N ECHEM L TRV V7 T ay =7 FOREES
WFICHEBE D kA B FRT 5, A ¥ B a—l&iE, AN BN Hac R 2
AR L, BLHJERTRFIC BB BT (XA M, = 2V T v M%) | ¥R &
OEMOKER 23645, SMEANBREZT LY L, YEITERE LTH
1T %

@ NI DONY) a—F 2 — U FEMICBITSD SDGs (V= X —a1h) ~OEEREHR
A - BT 5,

o UNTHBDONY 2a—F 2 —NIBITFHSDCs vy BT BN Y a—F = —
VRERROEE X, VA7 ARDONY a—F = — KA L7 9 2T,
FEeE RATEL, 774 v —, BHE. Wi, ¥, ReeR o, "o
PEHESE) (ITIRDIBEMAUE - 0Hr. SDGs DFEFREICK L TR ITIEDFE L 5
20 HHEEERED b, FICEBORENEDNEESND O EITREL
L CTRET D,
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Bif 13

: SEEBAD
;;;é Fouay
EoEEO®t
FHE BIS51v— E-fb Bl #BE BR5E HROER MROEE

BoxEORIME

BiE6 5811 B 12

FnLEKE AT FEETIRELE
e FHI<H MR

K3—2 NYa—Fz—IZHIFS D6 <y ELTH
H# : [SDG Compassl (https://sdgcompass.org/wp-
content/uploads/2016/04/SDG_Compass_Japanese.pdf)

B DORBED T/ MU L NEDRBEO BRI LT B0 fLA O BR{E . -5 SDGs ~
v BT E D REE SNBSS LT, R AR FE L, ADEEDRK/
ERNEDFZEEOBILITAR DI A% BELL, ODA FHEZLDE TR AT T
DOWMANERETT 5, AEIL, LEHEE AT =7 RV E —~DA A2 —
ZAELTWD, CERA Clix, BARENSINDORZEIZI T D SDGs ~DFALLDHR
DRABIZA 2 —Fy MRE L, HRINET D, (¥ Ea—ftE. AE
ANH B FANERMZEAER L, BLHENFFC LR~ v B 71T TEE LA
JVa—Fxz—UIUEDH AT — 7 ANV E—%3iMT 5, BIHEA DN BREZT L
DL, HMHIT@ERE LTHEITT %,

VIV HRRD PR EEI~OHE  WWEE DV A aEEN AT Lk
D, ED X7 SDGS ~DEFERIZDR N DA PREEHZE &5,

IEE4 — 2 : ODAFEKLDE VR AETTIVOREE A Y 2 —/VEialT 5,

O fik LYz SEnite®ET 5,

VT R—=7 ENMME, VT XD — T L Fa B VT X—7 B
INNIZBWTHEEEZT o TV OFERELN L., Al L2 -SRI 2 MM 4 8 E
T2, M THO XD RIERKREENSLE TRV, ET/KE, BR, K@D
T EADOR I HEMT D,

@ THERT T EERT 5,

TR E Lo, LIHERT 7 V2 Eld 5, st~ 2 —
DAL TWDLAM IS5 EIZ L, EEROITEI N — 2 FHIL, AHA
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RN < BhERO BB A R LTz THER 77 V2B T 5,
@ HBET A L ORE L OFEHE A ERT D,

o EFoX—EORREEZEIC, METLIAMERITIL., RET A COBRFROF
EHBEZ{ERT D, CGS V7 7aT A DT T T 4 v 7 kM L
BRSE, M A RET D, MR A~ A X — & IV THEZICBMIE A Z %
LEHETH 5720, EESCESTEICE L TXRDICHHAED 5,

(2) THEHEROER

<BRER 1SR D) >

IEE) 1 — 1 : RUA ORFZERERNIC, mdhE R 7 a7 A Ot/ SERE R
bEAT O B A TRET Do

« ZHVE CTOIEBNE : RUA ~OFATERMICEL T, RN an v A 12
DREGLIRAT OB LY | WL O IEH A2 AT 5 BB - 723, 2021 4 8 A KK
JCKER G OB SRS S 4, R 10 AISIERE L2 TS TOBEBEM 23 S v,
2021 1F 8 A KRR CRMTH -T2 b DN, —EO/ 7 FEM K OFRIE 4 FD Z TR IC
M L2 0D, JICA M EFE EOWi#ED B, [FAE 9 A 10 BIZA v T A » TORMRIL
(BEWERR) 230 L, 2T ORI SRSM S EMEICERE S, EFICEET 5 2 & 25
RENT, RN, A2 T4 12T JCA REHH YL, JICA I VR Y7 HHIHHYSE
BROARFEEOEETLENSIL, BIHICTRUAT Z oA v ZA RN =24 T4 %
VIA VEBWHFEEFEOLLENDOL L ML ER TH D X-Lab tEB3 BB T X &5
it L 7=,

Z D%, FHER R RUA EEIC XL D V7 FaTF A i,/ EBRE HRILITT i
HHT, RUA IZBIT2ENMEILIRLE L 700 | RIS EL T ERNWE Sz
Bl : 7V =X RITA Y —IC L DM RIBERICBNTEAMEL L, BERET 2 20H
Wi L7=, SDS-PAGE |Z X D HTRFICE NN ARLEL 2, +oaleniiEfReBdond, &£
BRA BEEAT O MENAEUT2%) . RUA EBRIRICISIT 2 288072 B IR F ORI
RTCIHERETERPST DO TH Y | WM OMERFE LSS ZfEZ 5 2 iz, RUA
SO X-Lab tE DB E 12D & E{EEERIEEUPS) % 1 Al A Lz (2022423 A 16 H
£ CHMARER TR O Z IR DT E A A ) o £72. RUA ITEIT 233 DOLERIRDL
EEMMER L CWZEZ A, RUAMIE Y 2FEORE (D TE~—I—F 2 7HE, @K
FERR) (ICHOWTIBIEADEEN -, O F &~ ——Z /37 EIZOW T ER
BENTOBINMEATHT-—F, QOKEHRITFEHEL B 52 L1k o7-72H, JICA
M FE Lo b, 20224FE 5 A 11 B A CHEMERER IR OZ B IR DT #EZ I 22 L,
BISEEE{T- 12,

2022 4 8 HRIZ RUAIZIEN L7 BE#F 0 LAERMRGEDN R T35 2 &6 X-Lab e X
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T U AN O T L, 2022 45 9 A1 2022 45 10 HRZHIRE §2 A T v A
HafisE Uiz, 10 H 28 QI AT AL a— Ra%E L, 10 A EMBIMT TH 5 10 H
28 HIZA T F U ARMOBE LT 7c, BRETIZ, RUAIZBIT 23 V7 7 a7 A o Ofl
HWERE, AR EZ THY LA T 7 a A A A MY —RIEE L2V, X-Lab
FEOHE T =T L0 SN AT o T2 A T F o AR OBUEORPLUIZE T 5 Wt 250
7o MRS BB T2 2 L 2R LIZZ E1TA, X-Lab X 0 5% OB EICET 5
Wbt Eni, 104250, CGSV—F% 2 7 VN —F Dk T —27 2 a v 72T, RUA
FREORFEOEE LB O RAE— =L 7 =B L, JICA H > RUTH
BTN T2 2 L TREALE T Lo, b, M EASNT RUA OFEREIT, RUA
\Z & - T TSilk Protein Laboratory] &4 fHT Hiv, EBREOAD OIZRLB ST TS,

' .“
K3—3 H#HEEALTL: K3—4 MDA TFURARREOERE
Silk Protein Laboratory
(GEERIB®D 10 A 24 Big

- SHOE L RDGHR  TEE) 1-1IFRMBER K ET Ui, RFEK THROMERFEEICE L
T. RUA (T X-Lab #t & 0 @ E) 2R 8 BOTIEIC T 2B E 2% TR0 . EMI ARG
EfTo TS, £, %R T2 X912, SEEALEMIL, RUART JuAf 2 XY
—FEARA RAN—=_Z s - T 7 u =BT S () #Ra—ANDEY 22—
Jb [Sericulture Processing (extraction/analysis/powdering) | <>, CGS 7 /L —7%4fr Lz V7
a7 A OMERESCHARICOBEEZZ T DBRIMEHING TETHD, SHOBELE
LCiE, B OMFFERICRIBEROTHR LN, T 7aA XA N —FH{EDEZ
ELTIE, YT ZaA XA RY =506 Ll LoD, fRMICIZS VY e A
Y OB AR OINEEZITHZ LTS Z L2 HIEL TV 5,

wEN 1 — 2 2R (GDA) 7205 CGS Ol (B¥uihff) # AF L. RUA IZTI LY
IaTA BT HIEICED, VAT S L2 LR KD N E LD
RERINI TaT A4 R TE 28O MR ET D,

- ZIVE TOTETINE 5 1 EHESHAE BERRS T, OFEEOmgte LTx
M, Y=LV T v TIN, X TA I F =AM, IR AT =, B Z =
(R T 4 TAT v 7 BEBERERY) NlEY Cldznwine GDA LvhEnd o7z, D
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W, 2022 1AY=LV T T, N TA I F =AM, arRmy B AMNDOREZEND
WiZAFL, B2 HI2, Y22 U T v 7MNEDH 1V 7, NoTAI0F oA MED
Wi 27, Ry b ANEDR 1Y 7o T, RUA ERICE DV vy 7 aT
A ORI BRI EIT o725, EORER, 4 BT AORTIE, N TA I
F = APFEDOH TV No2 N bl 10g H7=0 DL vy TaT A L gE (B) vy 7ae
FAUBROWERNENZ EBS o7 (L, 2 HICWERELEMR L7-4>DH% 7
ML T, ERTOREICESEE R LTI bbb, 20%, MEREOER
EEV NI TaTA LV ROHRBICT T B o AN RZ T b, 22T,
b ETREMED D, ik 5 RUPP 2> H AT L72dhFE No.6 Jx O No.23 D i B iR -
BIL TlE. MSU OAMBAM MRBIHLCTEE LTk Y. 23> RUA OFET b EL Tz
O, BEOEWT —Z Lo TWD)

K3—2 W10gHYDRERE - MRET—2HE GH2TI)

No. | 4V TILBEDAFE (RIEES) | WD | W7 0H{VRE (8) | W7 07{VHX

e (ug/ml) (BEE - &)
1 S LYTvT 95 85.59 | 2.30g 23%
2 aAVRY LA 116 96.39 | 2.30g 23%
3 NTAZTUF 4 Nol 84 57.75 | 2.39g | 23.9%
4 INOTAZIUF oA No2 130 112.66 | 2.55g | 25.5%

L 2 EESHEE (202246 H) IR LcT — 20 b, v T a T URE (B) 2EEE L,
BEL, 2L, YA 7arA U RE (B) OBRES, BROEROBIE L OBEVENRITN 2D, i
HRABRE LA T =R b > T2 TREMEN & 2,

i )5, GDARCEFZ~OMEIY 2 &Te V7 ONY o —F = — i, KO 2 7] CGS
U—7va v TROFEMIZ T, BENP ORI AR T FEO S, WEHMEX
B L DA 7Dy REEDOHIBIAEE LV GEAFRE S L THET Oz, RFREIC S
T 2720, SMBAM TH D MSUDBIE DT, MEMRET —ZIC TMOEERYET—4% (oD
MO RE S, BS, %) | 2 BNT52 LT, MOBENSBHEORZHITT5 2 &
Lol MAx T, H2ECCS V—2 v a vy ITHBMULIZESLT ) K% (RUPP)
L0, FRHCTHEBFFE SN TV A ZRE - FEL WD BEOHEREAEEZIT7,
6 HIEMIRFIZ RUPP 236 L. RUPP 23MrA L TV 5 4 52 FIADOE DOl AR L7 & 2
A, MSU DA AR Y CGS & LTH 72 2 fhFE (55FE No.6 & (8 No.23) DIREETTH =
EMNTEZ, ZOBEL, RUPP IZTH Y RYTREL L THESNTEY, 2> CGS &

S TOTA U DMBICEALTIE., EF#2 - 30OFHEICTHIT LE420MEAE (DA—Fo L—
JERA (RERE : 121°C, HHERRM 604) . @A — ko L—JFR (REEBE : 121°C, HHEER
30 . @Ry FRA—5—FER (HEFRHE :604) . @Ry PRE2—5—FHA (hHEERM:305) )
D55, BREMRORENT VATREENTE IN-OF— o L—JER (121°C, 604) F#HEALTL
%,

bbb, MEZT—42 T, KEMEREOEENTELINOHT, EELEREORIID=-OHIZILEEFE
FREIBENDEE SN, KBETIE, FD%., RUPPICTHURSTEL LTEESATLERED
MEAFTELIEDLL, BEFEARSIABEIFTEEL L.
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LCHNeMmfiZ . WEBFICEA L, AT 2 8t~ L=, =720, B
DEZNOM 4 T NEAF LI, BRI LICRERESCHATHRICENRZ T 6N
el Emnnh, RERVLV TaT A R TE 2 \/O M ZFFET 5720 O MERAEIL,
RUPP |2 CHibs S -filc CHEIETHZ & & L,

H3—5 RUPPIZTEEANTLD E3—6 RUPPIZT. CGS & L
mIEDmY > TIL DEEZITS MSUANEBAF ()

8 H MR, RUPP I CTHEF S 472 2 b (MfE No.6 & TU'N0.23) Dfiixz AF L, MSU
DHEBAM DIIEND T, RUAIZE DV 7aT A v ORI ERA K KA %2 F206 L
Too ZORER, DR TRHEMEE LTRESNTWD 2 7 L0 T, No.23 03 H
WL Ta T A UEE (B) ZaRL, Y7 T uT A UBROIER S EW 2 L AV
L72o MMZ T, SDS-PAGE IZ LB /Vr Fus A DT A AOMEREIT-T-L =
Ay WTFNOH T4y 1A XA 250kDa LA LD b 5| 40kDa LA F D b O F TH A,
DA RISy D53 1-73 250kDaLh D5y -3 A RIZEEMU T 5 Z L ¥ ornroie, BIHEFHAREC
SEMRAE LT AR YT ORE O Gy 1Y A A1, 300kDa LL b D)5 60kDa LA F D % D &
GATW, ZNHDOIVT TaT A U BEROS A AOMEREED T, MSU OFMNTA
MR ETNIHRT LofER, AFECTAT LMD P CIEMfE No.23 23, HAD 4k
PFEL D ST A XHV/NE L ABBESIZE L TR Y, miER I vy Fa s A U3
TEXLHEOMFEE L THRIE SN,

2022 -8 A M L= 2 DY > TNV DIREET — & K N ERAET — X X, FTEROD
Y,

F3—3 W10 H-YDRERE - MRIET—FLE RIPPD 24> T)L)

No. | Yo TILEDAFx (RERS) | @O | W77 0HVEE () | YMW7 IF V=K

H= (ug/ml) (B - IF)
1 RUPP (No. 6) 184 64.65 | 2.62g | 26.2%
2 RUPP (No. 23) 134 75.03 | 3.00g 30%

RO 4B OTNICZRBEVLI TOTAVRE (B) SHEIS—NH-o-maeHELHEH. #FRIE
BOVLYTOTAUMERDER - WEOLEMNS N0O.23HAREBETHIHIZENEZ D,
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£3—4 BYUTILDOREZR 2 B

H$>7INo.| FiEH (REES) £ (cm) & (cm) i &
1{Kompong Thom 3.2 1 A 3
2|Siem Reap 4 1.2 A 4
3|Banteay Meanchey No.1 3.8 1 A 4
4|Banteay Meanchey No.2 3.5 1.2 A 4
5|RUPP (No.6) 3 1 A 5
ki
6|RUPP (No.23) 3.5 1.4 A 4 *‘

FHICEALTIE, #fiEOHRE A, AHFEFUOTNDIDEBELTHELTWS, KREEXETAFLEY
VINLTIFEIRTATH2=MN, GDANCCS T—F 5T IL—TIZTHREBFL-BLEIEZB A4 TIT
»o1=,

ECBICALTIE, TREOEBKREDUEEICTHEETo =

#fef8cc #fff199 #ffeb66 #ffed33

- SHOEERIGER  ARFHCEY MSU OEEDO L & RO RERI VI TaTA
YO TE 2O MBEORFEN ER SN2, RUPP (ZT, MEPSEIICEH STV
ZENEROEBRER TH o7, M7, FHRRIIC i%*/ﬁkf‘gé TDGDAIZT, [FEkD TR
EHRRIND ZEBRBBMTHY . BB T 2EO MR D EHIZ O T, CGS
IN—ATCH &SRS HFRILA R R SND Z EITroTe,

EH 1 — 3 : CCSI I FuT A v &hG LIy 7 Al HARICTT A MET 5,
- ZNETOIEBAL : RUAICTCES Mot L7ey = AV 7 v TEEO VT TaT A
v (MAR) % 2022 4 3 A ~4 AEMFFCZITEY . BARICR DR -7-, KIROBEFRG
DA T v TN EERFE LT, N T A I TF oA MNOBEEZEIT, 1 327y
kTR 2kg DIEAY ORZEFEL TWD, 1 X —2 (4rH) T8ODNRRry hafL
TWA 7=, #)16kg DAY OREZEEATE 5, FMIC 3RIAEFERTRE/2 /-8, 50kg, 4 &
5, PIFEEIL, 4 BFEDEE 200k FAEAT 2B TH L3, WA OfIL. 1kg

30



=$11 D7, KI3kg DI T TaT A (HAR) OFEHEIT 2,200USD & 720, 100g D
AIRIZ 1% EAIEDH L LTH, 3,000 il LaMERRWER E 225, IMLEZRELM
Wi oaé, ZOFETHIIFEFICHMTHLZ b, V7 7ar Ay (MR 2KES
T, DEREZEZRDOEMERARTHIETERWVDRIELITo 7o, R, BEER
(2RI LTI 100g DA AIZH LT 1g D& U & UK OBLA SR Ch 5 & HIB Lz,

WIZEEEREICEI L TiE, — Il 1% ERRD ER b L8 & L CIEERTIEd
LN, RBEIEEICHIT DR ERO T 2%ESICTRIELTZ, 1g2F Y Iml o&®Y >
FHHRIZKT LT, 2% DREZREL TNWAEDOT, LELLTWALI AL TaT Ay (B
) 130029 LD, 1 vy b CThraE BRSO RERIT 3,000 HTHDHZ LG, 60g D
Vv TaTAy (R BULETHD, LR3I — 300 134 HO[ENS 3g D ILY
TurAry (WK BDENDZEND, 2,680 HOmMAMLEL S, EEIZL TR 5kg TH
L2, KEMEOEY UMK EZREGT 22 LT, 1 HORFOFEMAEFEEND
30,000 fH DA FANRIETE 52 LV LT, WIFEORER RN 6 HEFETHD Z L
MO, YNNI TATY ROBENTEIZELZR CTCWIHIEFRICRcTE 5, i, Sk
TVEMT R EED TND ARBEGRINTI N T A4 T LTl FFRIYITIZ, 500kg.,
1,000kg E BB EAHELCL TN Z EEZBEELTEY, EFICATIEX, 10 #F (80 NA 7w

N BEOCAEENRDLND XL IS,

20224 F 6 A, = AU T v T EOINVT TaT A VR ESH LI v s Agth e v
EHCRVTICHES L, CGS V—F 0 V7 N—TDH 3 ET—r v a v I TTESA b
L—yarvaEhLlz, FTECARL— 303, CGS UV—F T T )N—T X /\—D
VT TaT A OF AT S ERSS, RUA OFTFX— g U ODlE EIZ 27N -T2,
IHC, FAIKEE 1T —212C, #BELZCGS & LTAZ 2/ (hFE No.6 & TN No.23)
EHARICEDIRY . vy At I ERLE LT,

2022 48 1, AhFE No.6 K OVLFE No.23 DIV Fas A Uy RAEMH L= v 7 Ak
HRP TS L, CGS U—F v I N—TDH 4 MU —r a3 v 72T, BETEV
ARb—varvEFEiLi, MY7—2va v 7T, %@1—2fﬁot&@rmeﬁw
No0.23 DB AR R b IR I 4, No.23 D3 b RE DV )/V 7 AREC A2 Lo i flE CTh
LHERESNIZBEIA Ln, AT, WFE No.6 X OWHFE No.23 DLy T u T A UK
EEERA LYV A, FE 1 —40F=F—fEICbHHL TS

2022 4= 10 A PEMRFIZ X, BINELE L2 No.23 D vy a7 A VIR EMH Lz
VTR TN ERES LT, RV AL, CGS V—F v 7 U NV—T IR T H L &
H1iZ, CWEA (&M ¥W<s) . FASMEC (H/Me¥pes) KON RUPP IZEBIT 57 E A
Fo—va MCTER L, v 7 Fgo REREREERRT 52 LT, Y7 Ak
O nr7asA R~OBRLEZRERD D Z EIZEN T,
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K3—8 CNEAIZEIFE
DIV BBV TIL TEVARAML—Y3 Y

K3—7 TRrEELS

- SEOME & XHNR  FRTe L,

HEN1 —4 : TAMUELEZAROT=F —HELZITV., VT FRONEEHERT D,
cINETOFEFANE E#1 — 312 TCT A MUELEZY V7 e v, 8 H R~
10 A EANCHIT T, ZEHEOHMEANTH S iL BRILLE (Cambodia) D ¥ v > &5 7%
EXRIC, E=F—lkLF L 7o, T=F —fliEORZEHITRE 214 THY | FEDKE
MEIHIKI2 D D T= 00, MBI 50 LA B2 14, 408 14, 780 D 1941% 20 R & 1R
SlbDElrot, HERIZED I, § 86% N7 AaROEAKEZ T THERW] F
eix TRW EEIE LT, £, BROBIZEEN VT Algafilk, TR <k
o7 AL eolz) Larr b, ol, 3. BUxA{b (FHEERM) #E) (1
THER L7 L9112, AXF U TREBEADE oNT LD 8I2H0W T, BIEED 8 Lk
DA 7 T P ORE AR, SDGSIZELE L7-Abim CTHDHZ &N IFEFICEETH D) £
720 TEETHD] EEELTEY, SDGs~DELOE I NGz & bFFET I TH
5o

E=F —HEORIZEELRBR LI, POERMEOIR-T-bDThoTcZ v, =4
— RIS K DR OMERRITIREN 2 b D L lp o7, fi)y, 2022 4 10 H 13 BT OFT &I
TEMLE, Y7 a7 A AR OADINERHEIC T, BARORAEKEIA 2 FEHOFAN
ERMLIZE A, 2T 5T —BIEMEAEFREIC TR No.23 O vy a7 A ik
DFENED R S iz, IR R LR OIS N H0RIE. TROLBY, FEe T
VATHY, TE=H—REORKRL L HIC, HEI3 — 20T T aT A U ROAF Ak
\ZB9 % PRERHI M LT,
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x3—5 MEN.28DUILY TOTAUBRICRDAVMEFTFMORER

No | AxhiHmER% EHmASE R HESNEIME
1 a5 F—EEN | BEEHN8I% AS—4HUENBRT AHER (O
=N (EZE S 100%I=xt L T) SH5+—+¥) OMEE.

MO LbHFR. LD/ -8R
X9 B8 InEIL/ER)

2 DPPH S AIEE | SPOHILEEE 52.09% EMERORKRE.
BEET M 5 BR (EEYE (FROILEY | LOEBILLFH

B, —MREICEmICERS
NH5RENODES IV B)
23.71%IZxf L T)

- S OBE L HSE R L,

<R 2 1R D IEE) >

E#h2—1: HAEYHA—HTFHLAKE (MSU) OBMIIDOT, V7 7aTA Dl
BERE~==2 T VIMER SN D,

c INFETOFRHNE : BIROIEEH2 — 3D LY, 202147 A 20 H X 0 AHMENBHIA S
. WERE~ =27 VORKICR DHEE B ZNBRIER T 5 Z L bRlla L7z, &8 2 —
3T, HREZRH 2 vy A L R EGPER ORI XV =R THHEZ B4 L T\
. 2022 4F 6 HICARFEY OXH TOEE 2179 Z LN TE T2, MSU DI AM 3BT
WHE %47 9 T, RUA SRR, vy 7aT A v O EREMRIL 21725 2
LERMER LTI E xS, HME~=2 7 VOIERZRM L7c, RUA L DOz iEE 2. WF
EFM % L6 & LEEMBEREIRLINAEN BRI N GHERAE~ =27/ (PDF) &, ¥
NI TaT A OB EREDORE MBI RE T 52 LN TE S, ERFPIAICK L
S E A TFNEE (PowerPoint) O 2FHAER T2 2 & & Lz, EBRA~ =27 VI,
M ERRA O FEREFFEENMER T 5 2 L A E L, ERFIRICR L L7 W ERA FIEEL.
RUAIZTHRT2EY 2a— VOBRETHHEMNTL2Z L2 MEL TV D,

- SBOBBERISK R L,

JEEI2 — 2 © RUA DBFHGEI 22 B ARSI A T 572900 5 0 e st S i,
- TNECTOEBNE : Frfiei7e ERERGI ZEEL T 2720121F, AMERA T — A4
ERERETHENEETHDHZD, RUADT 7oA XA N —FREIC L W HEE 104
DR S L7z, B RIOPHEEZITIX, FHENZ O BIE K OGO E & &2 3 72 DI
BT, RUABHEA 104 % 37 0 —125, 7 0v—T7 D) —F =% 4 L1z H 2T,
TN—TNTHZ NN OIRERNERT AL Lo T e, B STEAHER T X THK
T LTI, AMBRAX—LOHEANMERDT Vaf XA N —RIFEHE. 77
BAUHARN)—FHRA RN—RRA L - T7 ) aU—FIFERE, KT 7aAf XA
U —RIFHMRICHEZZ T T A FAEDOEE 5, 6 AHLER->T, RUA ERIZED Y
N7 TaT A OMBIEREMRCE T — 2 EH A T 5 2 & T, BUIER K
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ROMERAI Y FHFEEBOBERNK LN, AT, 2022 4 9 HIZiL RUA N TOA
Y=y FEHE LT, Y T aT A OMMIWEREM AR Y LS5,
F 72 8 HDWHERHIZIZ RUPP O FABHHMEICS AN L, RFEETHMR S 72 RUA DFAEN S
HEATORLMER SN, 10 HEMEFICIE, V7 7 a7 A v OEREZF T
Y EF2FEBHHEIZSMLTED . RUA WDV T a7 A & OmEREICR D A
BRAERITHEITLTND Z &M 2T,

\

H3—9 RIAKDA > S—2wFEE E3—10 SDS-PAGE MEtE %17 RUAD
=

TraA AN EHREICED & R RS ERERRIOBEDO—BRE LT, T
ruaA v FARN) —ZERA RN—RZ ke T 7 ) uo—FROBRE AN (EH)
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1. BACKGROUND

In Cambodia, the current population is approximately 15.57 million, GDP per capita has
reached $ 1070, and the economic growth has been continuing since the end of the civil war.
However, the income gap between the capital Phnom Penh and rural areas is gradually increasing.
Agriculture, forestry, and fisheries are major industries that account for 30% of GDP and 60% of
the working population, but about 20% of the rural population still lives below the poverty line.
Agricultural promotion and agricultural development are challenges for improving income and
living standards in rural areas.

The Cambodian government established the Rectangular Policy which is an important
national development strategy. It states that the agricultural and the private/employment sectors
should be strengthened as two of the four pillars. Through strengthening agriculture and small
and medium enterprises (SME) sectors, the country is trying to advance development. In addition,
the National Strategic Development Plan 2014-2018 which was revised in 2014 stipulates that the
One Village One Product Movement should be promoted, and it is required to develop the private
sector in rural areas.

Especially in the northwest area, many women have been engaged in traditionally thriving
sericulture, but most technology has been lost due to the civil war since the 1970s. After the civil
war, reconstruction has been carried out with the support of donor countries and NGOs, but the
production of raw silk which was 20 tons per year in the 1960s has dramatically dropped to several
tons. Currently, more than 99% of domestically used raw silk is imported from Vietnam and
China. Also, producing good quality of cocoons does not meet the needs of buyers who demand
large quantities of raw silk at low prices. The sericulture industry is required not only to increase
the production volume of cocoons but also to introduce new technologies such as product
development using cocoons as raw materials.

iL BRIiLLE CO., LTD., (hereinafter referred to as “iB”) confirmed through the Feasibility
Survey for Sericulture Promotion through Silk Farming and Sericin Extraction Technology
Transfer (hereinafter referred to as “the F/S”) that Cambodian Golden Silk (hereinafter referred
to as “CGS”) has very high quality and can be applied not only as a silk fabric but also as
cosmetics, foods, medical products and so on.

In this survey, with the cooperation of Royal University of Agriculture (hereinafter referred
to as “RUA”), silk protein extraction, quality inspection, and powdering technology will be
introduced to demonstrate the usefulness of CGS silk protein.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
The survey aims to demonstrate the usefulness of silk protein extracted from Cambodian



)

silk. Furthermore, by sorting out necessary procedures and challenges of the utilization
of silk protein in various areas other than textile industry, it aims to contribute to the
revitalization of Cambodian silk industry.

Activities

[Output 1] Demonstrated the usefulness of silk protein by producing the silk soap and
verifying its effect.

Activity 1-1: Installed facilities to extract, conduct quality inspection and pulverize high
quality silk protein in RUA.

Activity 1-2: ldentified the breed of silkworm producing a good quality and lower
molecular level silk protein, which was suitable for manufacturing the silk soap, based
on the analysis of CGS cocoons (multiple varieties) obtained from the General
Directorate of Agriculture (hereinafter referred to as “GDA”) in RUA.

Activity 1-3: Produced silk soaps containing CGS silk protein on trial basis in Japan.
Activity 1-4: Confirmed the effect of test-produced silk soaps through monitor survey.

[Output 2] Studied a system of high-quality silk protein extraction / quality inspection /
powdering / and quality control in Cambodia and propose it to RUA.

Activity 2-1: Developed a silk protein quality inspection manual in cooperation with the
Mahasarakham University (hereinafter referred to as “MSU”) in Thailand.

Activity 2-2: Studied a framework for the establishment of the sustainable quality
inspection system at RUA.

Activity 2-3: Conducted training on CGS silk protein extraction technology, quality
inspection, analysis technology, and powdering and quality control for the RUA staff in
cooperation with MSU.

Activity 2-4: Discussed in the workshop of CGS Working Group, the measures for the
RUA to be registered as a silk protein quality certification organization.

[Output 3] The usefulness of silk protein was widely recognized by the Cambodian
government and the private sector, and the study of its utilization was initiated.
Activity 3-1: Conducted the survey for possibility of silk protein utilization in various
industries other than textile, and the utilization method was formulated.

Activity 3-2: Developed PR document on the usefulness of silk protein.

Activity 3-3: Considered measure to be certified as CGS by Cambodian government that
the breed of silkworm which was identified extracting high-quality silk protein, to
promote CGS branding.



Activity 3-4: Conducted the workshop to intend to disseminate the CGS silk protein.
Activity 3-5: Established a CGS working group with industry-government-academia
collaboration.

[Output 4] Achievements related to commercialization of CGS silk soap.

Activity 4-1: Clarified the value chain (hereinafter referred to as “VC”) of silk soap,
identify issues at each stage of VC and the possibility of contributing to SDGs (including
gender).

Activity 4-2: Developed a business model for the CGS silk soap and plan a schedule
after the ODA project.

(3) Information of Product/ Technology to be Provided

1) Silk protein extraction / quality inspection / powdering

Among the techniques for extracting sericin and fibroin that form silk protein, an
extraction technique using cocoonase, which is a sericin degrading enzyme capable of
extracting high-quality silk protein in a short time, and hydrolysis with ionic water is
applied. To distribute it as a raw material for cosmetics, it is necessary to carry out a
drying and powdering process that can be stored at room temperature for a long time.
Introduce technology for vacuum deaeration packaging as high-quality powdered silk
protein that is freeze-dried after fine quality inspection and analysis using an
ultraviolet-visible spectrophotometer and finely pulverized silk protein.

2) Other Details

Neutralization method / Soap production by frame kneading and drying.

The silk soap is produced by “neutralization method / frame kneading drying” after
CGS silk protein extraction, quality Inspection, powdering. Pour the material into a
frame and cool it down for a long time. Wastewater does not contain chemicals, salt,
glycerin, etc., so there is little impact on the environment. In addition, it can contain
many active ingredients such as silk protein.

(4) Counterpart Organization
Royal University of Agriculture

(5) Target Area and Beneficiaries
Target Area: Phnom Penh, Siem Reap, Kandal, Takeo, Sihanoukville, Battambang,
Banteay Meanchey, Kampong Speu, Kampong Thom
Beneficiaries:



1) Phnom Penh: Approximately 5 RUA staff and 5 students from the Faculty of Agro-
Industry will be trained on CGS silk protein extraction technology, quality inspection,
analysis technology, and powdering and quality control. In addition, around 20 members
of CGS working group will be provided the latest information on usefulness and
versatility of CGS silk protein from the project site.

2) Siem Reap, Kandal, Banteay Meanchey: Approximately 10 nourishing farmers and
silk traders, including local NGOs or other organizations, will find new markets by
promoting the utilization of CGS silk protein.
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Figure-1. Map of the survey target location
Source: Created by JICA Survey Team

(6) Duration
8t January 2021~ 20" March 2023 (26 months)




(7) Progress Schedule

Progress Schedule

Activity

fiscal year 2020

fiscal year 2021

fiscal year 2022

1 [ 2 [ 3

7 1 8 [ 9

10

1

[ 2 [ 3

8 ]

9

10 [ 11

wnwo-Qo T

o—caoTown

1 Demonstrate the usefulness of silk protein by producing the
silk soap and verifying its effect.

@ Contract Conclusion

®Equipment Installation

@ Beginning of Training

® First trip /
Kick-off meeting

®2nd Ws

®3rd WS

e4th Ws

®Final WS

.
Termination
lof Contract

1.1 Install facilities to extract, conduct quality inspection and pulverize
high quality silk protein in RUA.

Identify the breed of silkworm producing a good quality and lower’
molecular level silk protein, which is suitable for manufacturing the

1-2 silk soap, based on the analysis of CGS cocoons (multiple varieties)
obtained from the General Directorate of Agriculture (hereinafter
referred to as “GDA”) in RUA.

Produce silk soaps containing CGS silk protein on trial basis in
Japan

1-3

Confirm the effect of test-produced silk soaps through monitor

14 survey.

2 Study a system of high-quality silk protein extraction /
quality inspection / powdering / and quality control in Cambodia
and propose it to RUA.

Develop a silk protein quality inspection manual in cooperation with
2-1 the Mahasarakham University (hereinafter referred to as “MSU") in
Thailand.

Study a framework for the establishment of the sustainable quality

22 inspection system at RUA.

Conduct training on CGS silk protein extraction technology, quality
2-3 inspection, analysis technology, and powdering and quality control
for the RUA staff in cooperation with MSU.

Discuss in the workshop of CGS Working Group, the measures for
2-4 the RUA to be registered as a silk protein quality certification
organization.

3 The usefulness of silk protein is widely recognized by the
Cambodian government and the private sector, and the study
of its utilization will be initiated.

Conduct the survey for possibility of silk protein utilization in various
3-1 industries other than textile, and the utilization method is
formulated.

3-2 Develop PR document on the usefulness of silk protein.

Consider measure to be certified as CGS by Cambodian government
3-3 that the breed of silkworm which be identified extracting high-
quality silk protein, to promote CGS branding.

3.4 Conduct the workshop to intend to disseminate the CGS silk
protein.

Establish a CGS working group with industry-government-academia

3-5 Collaoration.

4 Achievements related to commercialization of CGS silk soap.

Clarify the value chain (hereinafter referred to as “VC") of silk soap,
4-1 identify issues at each stage of VC and the possibility of contributing
to SDGs (including gender).

Develop a business model for the CGS silk soap and plan a schedule

42 frer the ODA project.

Deliverable submission period

A Plan

Draft 1st
Progress
Report

A 1st Progress Report

Draft 2nd
Progress
Report

A2nd Progress Report

ADraft Final
Report

/\Final Report

Usage Guide

Work in Cambodia / Out of Phnom Penh

Work in Japan / in Thailand / in Phnom Penh




(8) Manning Schedule

1.iL BRIiLLE Members [Work in Cambodia / Out of Phnom Penh]

Manning Schedule of project members

Project Title : SDGs BUSINESS VERIFICATION SURVEY WITH THE PRIVATE SECTOR FOR HIGH ADDED VALUE OF CAMBODIA GOLDEN SILK FOR PROMOTION OF SERICULTURE INDUSTRY

Number of Contract period with JICA Total
No. Name Work in charge Rating Affiliation o V2021 Y2022 2023 numberof | MM
P 1 2 3 7 5 3 7 8 9 0 Fy 7] 1 2 3 7 5 3 7 8 9 0 ] 1 ¥} I 2 da
1 _fz:nr;”" KATO (Tokyo, | et chief/ Business Development| 3 |iL BRILLE Co., Ltd 8 78 260
P (adays) | (5days) | (5days) | (Bdays) | (7days) | (10days) | (8days) | (8days) | (8days) | (10days)
) ,J'-\a(s::)o KATO (Tokyo, [ @/ Marketing | 4| oo e oo 1 ) 2 067
P (10days) (10days)
5 [Takee NAKAMA (Tokyo,  [Budget management Project o |nmsenm o o 000
Japan) 2
; ’ iL BRILLE Co., Ltd
4 g:x": ﬂg)'“" (FnzmRE) :;g’ef;r;:‘?:ge('l;" Cambodia/Silk | ¢ | ceinforcement: iL BRILLE| 0 7 024
P 9 (Cambodia)) (2days) (3days) | (2days)
] ’ ’ iL BRILLE Co., Ltd
s g::?;:ﬂ\lrau;a (Phnom Penh, [\g)arkelmg @siksoapbranding | ¢ et R o B 02
(Cambodia)) (2days) (3days) | (20ay)
; - - ! iL BRILLE Co., Ltd
o [Yasuyuki OKUNAKA Business planning / Construction 0 [ o o 000
(Osaka, Japan) plan of Silk soap factory S
- ! iL BRILLE Co., Ltd
7| Yasushi KAWADA (Osaka. |Qualit control and quarantee of Silk| |t ” 0 P o o 000
Japan) = Soap Co., Ltd)
iL BRILLE Co., Ltd
8 :::;:‘;' LNANRIC Ozl ”M‘:S:f:;':;i':gg I‘s;hg?:ﬁ{ :2:,, 6 |(Reinforcement; Master 1 6 020
Soap Co., Ltd) (6day5)
2.iBiL BRILLE Members [Work in Japan / in Phnom Penh]
Nomber of Contract period with JICA Total
No. Name Work in charge Rating Affiliation e Y2021 V2022 V2023 numberof | MM
P 1 2 | 3 4 5 6 7 8 9 10 1 12 1 [ 2 | 3 4 5 6 7 8 9 10 1 12 1 2 days
1 ;?2‘;;"" KATO (Tokyo, | et chief/ Business Development| 3 |iL BRILLE Co., Ltd 54 270
2 oy | @oays) | Gony) | Guayy | Gowys) | Qo | oay) | Qo) | @iy | Coays) | Qo | @oay) | o) | @uay | Goays) | @i | oayy | o | @oy | oy | @owe | @oyy | Goas) | @oays | @)
) ;\;s::;: KATO (Tokyo, :vlr;:;ect management 1)/ Marketing |, | pou e o 1ig s 270
P i) | () | (i) | () | (oo | oty | @) | Gtay | @) | by | i) | oy | @) | (o) | i) | ey | o) | (o) | o) | ey | @i | @iy | i) | o | @)
5 ]T:»:-,; NAKAMA (Tokyo, 2\:::5[ :::::(g;;nem / Project o |ncmoses 2 o
z g in) | () | i) | (i) | @i | i) | @i | i) | @) | @i | e i) | o) | (i) | () | G | () | (oo | tay | @) | Gy
iL BRILLE Co., Ltd |
gznm;b’: dlca')‘“" (GEiRE ':;:‘e?’an”‘:'l‘:f'l;“ Cambodia/Silk | 6| Reinforcement; iL BRILLE 606 303
P 9 (Cambodia)) @y | (ays) | oy | ey | (oayn) | ey | (aday) | (dyy) | iey) | (oaye) | oy | ey | (o) | oy | (dayn) | oy | (ays) | (dayn) | ey | (days) | (ascays) | ey | (adays) | oy
iL BRILLE Co., Ltd | | |
s g;::;:uﬂ;a (Phnom Penh, ;\g)arkelmg @siksompbraning | it e 06 203
(Cambodiia)) Qoryy) | (days) | Qo) | Goay) | (dayn) | ciayy | (adays) | (yy) | @oey) | (aays) | oy | ey | (o) | oy | (sdayn) | oy | (ays) | (dayn) | ey | (days) | (icayy) | (6days) | (adays) | oy
iL BRILLE Co., Ltd
6 ;g::z:';'ao:\l)"NAKA BI':"':fs;:’:a;‘:a'"géccts"s"”c"°" 3 |(Reinforcement; Master 2 120
b P! p factory Soap Co, Ltd) (2days) (days) | (@oays) | (@oays) | @oays) | Goays) | Goays) | Goays) | Goays) | (oays)
B ] iL BRILLE Co., Ltd
; La?:)m KAWADA (Osaka, S:my contol and uarantee ofSik| [ ctlE B “ 070
P P Soap Co, Ltd) (adays) | (days) | (ddays) | (2days)
i A iL BRILLE Co., Ltd
8 ::";:k' LAANCIC Cata r:::sg:s;‘r"‘g I‘f;"g?:ﬁi :;‘: 6 |(Reinforcement; Master 10 050
) 9 P Soap Co., Ltd) (days) | Gdays) | @days) | (days)




3. Other Members [Work in Cambodia]

Namber of Contract period with JICA Total
No. Name Work in charge Rating Affiliation T V2021 V2022 Y2023 numberof | MM
P 1 2 3 7 5 6 7 8 9 0 FEl 2 1 2 3 4 5 6 7 8 9 10 FEl fP) T 2 day
Fumiaki TAKAHASHI CGS branding / Promation of silk :
9 |(Tokyo, Japan) protein utilization R SoE e E T 5 Eg L2l
(9days) (5days) (3days) (4days) (7days) (4days) (adays)
Training of Silk protein processing
10 |Vallava SUTTHIKHUM oo 1 vicves / Preparation of training o [Pl 3 15 050
(Thailand) ericls and tochical manual (Thailand)
[(HEAESERIE L IS (5days) (5days) (5days)
(Operations of external human
11 |Yasuko YAGI (Kanagawa,  |resources / Value chain d 5 D . - o
Japar) (1) / Support for preparation of Center of Japan Inc
&) (scay) (acays) | (6days) | (sdaye)
Value chain development (2) / SDGs
1o [MaEINGUSHI(Tokyo, | orepmrationof| 4 | ermatonal Developert . 8 a0
lJapan) ° Center of Japan Inc
deliverables (2)
(scays)
4. Other Members [Work in Japan or Thailand]
Number of Contract period with JICA Total
No. Name Work in charge Rating Affiliation o V2021 Y2022 V2023 numberof | MM
P 1 2 3 Z 5 6 7 8 9 10 FEl 2 1 2 3 4 5 6 7 8 9 10 FEl fF) T 2 3 day
Fumiaki TAKAHASHI CGS branding / Promation of silk :
9 |(Tokyo, Japan) protein utilization 8 |FelepmEEEy a L2
(1days) (1days) (2days)
Training of Silk protein processing o
10 [Vallaya SUTTHIKHUM o1y i / preparation of training | 4 | Mahasarekham University 626 313
(Thailand) P e e es (Thailand)
[P SETEE T RS (sdays) | (2days) | (3days) ~ (3days) (3days) | (3days) | (3days) | (3days) | (3days) | (3days)  (3deys)  (2days) | (sdays) | (2days) | (ldays) | (2days) | (2days) | (adays) | (3days) | (2days) | (3days) | (L6days) | (2days) | (1days)
(Operations of external human
11 |Yasuko YAGI (Kanagawa,  |resources / Value chain 5 D . 225
lJapan) (1) / Support for preparation of Center of Japan Inc
(1) (6days) | (2days) | (2days) | (ldays) | (3days) | (2days) | (adays) | (2days) | (2days) | (2days) (3days) | (2days) | (2days) (2days) | (2days) (adays) | (adays)
Value chain development (2) / SDGs
12 [MaRINGUSHI (Tokyo, | prepmrationof| & | ematonal Developrert 7 60
1Japan) eliverables (2 Center of Japan Inc
eliverables (2) (6days) | (0ays) | (3days) | (10ays) | (3days) | (days) | (days) | days) | (ldays) | (ecays) | (lcays) | ecays) | (ecays) | acays) | (acays) | (scays) | (scays) | (scays) | (2oays) | (2oays) | (2oays) | (3days) | (3days) | (3days) | (2days)
Y2021 Y2022 Y2023 ol
1 2 3 4 5 6 7 8 9 | 10 11 12 1 2 3 4 5 | 6 | 7 | 8 9 10 1| 12 1 | 2 3
‘Scheduled for local activities | 1sttrip® 2nd trip®| 3rd trip® [atwipo [ stntripo [stnripo | 7 ipo [ ripo | |
Activity plan Deliverable sub | v v vl v [ v v
eliverable submission perio Implementation Plan Ist Draft 1t Progress report 2nd Draft 2nd Progress report Draft Final report_Final report
(Days) 10 10 12 7 10 10 10 12 12 12 12 12 12 6 8 4 6 7 5 8 8 8 8 209
Local staff (Days) 10 12 12 7 8 10 10 12 13 14 13 1 17 10 10 10 10 10 10 10 10 0 0 229
(Days) 0 0 7 3 6 5 8 10 7 7 5 10 6 3 0 5 5 5 9 9 9 9 9 137
(Days) 2 3 1 5 1 3 15
Local activity Plan
Quantity basis (Days) 2 23 6 10 12 2 5 4 8 72
(Days) 1 1 1 3
Vehicle-related expenses
(Days) 1 1
(Days) 4 2 6
(Days) 2 8 2 2 2 3 2 21




(9) Implementation System
Japanese Side: iL BRILLE Co., Ltd.,
Cambodian Side: Royal University of Agriculture

< Cooperating organizations >

MAFF MOC
(General Directorate of (Cambodia Silk Strategy
Agriculture ( GDA)) Council )
Promotion of certification of CGS Promotion of CGS product
varieties certification

< Counterpart organization >

Royal University of Agriculture
(RUA)

<Implementing corporation >

<Reinforcement >

< Local corporation >

Master Soap Co.,Ltd

< Local mercenary >

. . iL BRIiLLE Local staff
iL BRILLE (Japan) (Cambodia)
Business planning / Planning of Soap Coordinator
Project Chief / Business i i i factory construction / Soap quali
Dedelopment I Project Project manager in Cambodia / y p quality «  Technical assistant
management / Marketing / Budget Silk soap branding / Marketing control and guarantee / Soap « Research Assistant
Management manufacturing technology and
manufacturing line
External human resources and cooperating corporations >

Mr. Fumiaki TAKAHASHI

Mahasarakham University
(Former ambassador)

(Thailand )

International
Development Center of Japan Inc

Silk protein processing technical guidance
[Preparation of the training material and
technical manuals

Building and strengthening CGS
Working group / Promotion of
utilization of silk protein

Coordination of external human resources / Value
chain development / SDGs (gender) / Support for
creating deliverable products

Figure-1. Implementation Structure
Source: Created by JICA Survey Team



3. ACHIEVEMENT OF THE SURVEY

(1) Outputs and Outcomes of the Survey

The Output 1, “demonstrate the usefulness of silk protein by producing the silk soap and
verifying its effect,” has achieved through three factors. First of all, the survey installed laboratory
equipment for extraction/quality inspection/powdering of high-quality silk protein in a laboratory
of RUA. With the technical support of a silk expert from Thailand’s Mahasarakham University,
RUA was trained to conduct an extraction, quality inspection, and powdering of silk protein. At
the same time, CGS cocoons (multiple varieties) were obtained from the GDA of the Ministry of
Agriculture, Forestry and Fisheries (hereinafter referred to as “MAFF”), sericultural farmers, and
the Royal University of Phnom Penh (hereinafter referred to as “RUPP”) and their silk protein
was extracted, inspected and powdered at the RUA. As a result, a silkworm variety (No. 23) was
identified as the CGS with a high-quality silk protein. The cocoon of variety No.23 had a silk
protein concentration of 75.03 pg/ml (the highest number among the Cambodian cocoon varieties
obtained in the survey), the highest powder yield (30%), and its silk protein size was suitable for
silk soap production.

Table 1.  Quality inspection and powdered data per 10 g of cocoons

Variety Number of Silk Protein Silk Protein Powder
cocoon | Concentration(ug/ml) (weight/yield)
RUPP (No.23) 134 75.03 3.00g | 30%

Secondly, a monitoring survey of the test manufactured soaps was conducted to confirm the
effectiveness of the silk soaps. The survey produced three types of test silk soap containing CGS
silk protein including variety No.23. The soaps clearly had more elastic lather than Japanese
cocoons and were well received by the monitor participants. Approximately 86% of monitor
participants indicated that they felt “very good” or “good” about the usability of silk soaps (the
total number of monitor participants: 21). Several participants also commented that their skin felt
softer and brighter after using them. Moreover, more than 80% of the respondents answered that
it is “very important” or “important” to know whether skin care products are SDGs-conscious or
not when purchasing them. Although the total number of participants is too limited to generalize,
it indicates the possibility of a high level of interest in the SDGs in Cambodia.

Thirdly, the efficacy evaluation of silk protein extracted from variety No.23 was conducted
in a Japanese laboratory and it was found to be effective in preventing skin wrinkles and aging,
and in improving the firmness and elasticity of the skin. This result was included in the PR
brochure and shared at the meetings with relevant ministries, the CGS Working Group workshop,
and the silk soap demonstration conducted at Cambodia Women Entrepreneurs Association
(hereinafter referred to as “CWEA”) and Federation of Associations for Small and Medium



Enterprises of Cambodia (hereinafter referred to as “FASMEC”).

Table 2 Results of efficacy evaluation of silk protein for variety No. 23

No Name of Test Result Expected Effect
1 Collagenase Collagenase activity inhibition | Inhibits the enzyme (collagenase) that
activity inhibition | rate of approximately 89% degrades collagen, prevention of skin
test (against 100% of chemicals) wrinkles, effect on skin firmness and
elasticity (anti-aging effect)
2 DPPH radical- | Radical scavenging rate 52.09% Removal of active enzymes,
scavenging (Compared to 23.71% for the | prevention of skin aging
activity test standard substance [ascorbic acid,
a good quality vitamin B
commonly used in cosmetics])

Regarding Output 2, “Study a system of high-quality silk protein extraction/quality
inspection/powdering/quality control in Cambodia and propose it to RUA,” the survey established
the CGS Working Group consisting of participants from line Ministries, RUA, and others and
discussed measures for RUA to be registered as an official quality inspection body for silk protein.
As aresult, it was found that there are no appropriate measures in the existing system in Cambodia.

Although it was difficult to find a way to make RUA an official quality inspection body
during the survey period, there was notable progress on the capacity building of RUA and its
efforts to make a sustainable quality inspection system in RUA. At first, in cooperation with
Mahasarakham University (hereinafter referred to as “MSU”), Thailand, about 10 staff and
students selected from the RUA were trained to be capable of conducting extraction/quality
inspection/powdering of silk protein, and a Silk Protein Quality Inspection Manual and
Procedures for Silk Protein Quality Inspection were developed. Furthermore, to contribute to
human resource development, RUA is proceeding procedures to establish a new sericulture course
in the Department of Postharvest Technology, Faculty of Agro-Industry, and incorporate modules
on silk protein extraction/quality inspection/powdering. In addition, as part of the implementation
of the RUA'’s strategic plan (2021-2030), the RUA is planning to establish a system to receive
orders for silk protein extraction/quality testing/powdering from external sources.

Finally, as explained below, the CGS Working Group decided to continue renaming it as the
CGS Group after the completion of this survey, and the group will continue to encourage the RUA
to be selected as the official organization to conduct silk protein’s quality inspections.

Output 3, “the usefulness of silk protein is widely recognized by the Cambodian government
and the private sector, and the study of its utilization will be initiated,” was mainly achieved
through the activities of the CGS Working Group. The CGS Working Group was established by
the survey for industry-government-academia collaboration to promote the branding of
Cambodian silk, participated by Ministry of Agriculture, Forestry and Fisheries, Ministry of
Commerce, Ministry of Health, Ministry of Industry, Science, Technology and Innovation,
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Ministry of Culture and Fine Arts, Ministry of Women's Affairs, RUA, RUPP, and others. A total
of five workshops were held and various topics were shared and discussed including: the actual
utilization of silk protein outside of the textile industry in Thailand and Japan (personal care,
medicines/nutritional supplements, cosmetics, etc.); the current status and issues of the silk
industry and value chain in Cambodia; the existing system of variety registration and current
status/issues of silkworm variety registration in Cambodia; and the finding of silk protein
extraction, quality inspection, and powdering in RUA. As one of the main topics, the CGS
Working Group discussed measures to register the identified CGS silkworm variety that can
extract high-quality silk protein. However, it was found that, in Cambodia, the Seed Department
of the Ministry of Agriculture, Forestry and Fisheries had just finally established a registration
system for agricultural breeds, but there was no mechanism for livestock breeds yet. Therefore,
as a supplement measure, iL BRILLE CO., LTD., applied for trademark registration of the
“Cambodian Golden Silk” logo at the Ministry of Commerce.

For promoting the usefulness of silk protein including private sectors, PR brochures
(Japanese, English, and Khmer versions) on the usefulness of silk protein were prepared and
distributed to the participants at the final workshop of the CGS Working Group, the meetings
with the ministries and relevant agencies, and the demonstration of silk soap at Cambodia Women
Entrepreneurs Association (CWEA) and Federation of Associations for Small and Medium
Enterprises of Cambodia (FASMEC). Moreover, the content of each CGS Working Group
workshop was promoted through SNS and, at the final workshop, a media team from the Ministry
of Information filmed the interviews with the ministries and the workshop. The films and articles
were published on the websites of the Ministry and Radio National Khmer.

At the final workshop, line ministries and RUA discussed how to continue the promotion of
the silk protein and agreed to continue the CGS Working Group renaming it as CGS Group. The
CGS Group aims to disseminate information related to silk/silk protein utilization, to collaborate
to register and protect the variety nationally, and to monitor silkworm variety No.23’s use (the

detail will be described at “4. Future Prospects”).

About the final Output 4, “Achievements related to commercialization of CGS silk soap,”
the survey conducted a silk soap value chain survey to identify issues at each stage of the silk
industry in Cambodia. The survey results were presented at the 2nd CGS Working Group
workshop and contributed to making a common understanding of the current status and challenges
of Cambodian silk industry. In addition, the potential contribution of the silk soap business to the
SDGs (including gender) was identified based on its expected value chain. Based on information
including these findings and field visit to proposed site for a silk soap factory, the business model
and schedule after the survey were drafted.
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

Although RUA became able to conduct silk protein extraction/quality inspection/ powdering
during the survey period, it is important to continue its practice and continuously maintain and
improve its skills. Such practice can be done at the lectures in the new module of silk processing
and receiving orders from external sources. Moreover, at the final trip of this survey, a university
student who decided to write his thesis on silk protein quality inspection participated in the final
training of this survey. By instructing the thesis, RUA can continue its practice too.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country

At the final CGS Working Group workshop, RUA proposed to continue the working group
renaming as CGS Group and the participants from the line ministries agreed on the overall idea.
The draft concept and outline of CGS Group are as follows: CGS Group will be positioned as a
coordinator, linking private companies, NGOs, etc., with silk producers and university institutions
as technical advisors. The purpose of the group is that, in order to promote the silk industry in
Cambodia, CGS Group aims to promote further utilization of “silk” and “silk protein,” and to
realize the branding of CGS. The CGS Group plans to protect variety No. 23, which has been
identified as a high-quality silk protein producing variety, to promote the utilization of silk protein
and stabilize its price, as well as to collaborate to establish a mechanism to officially register
silkworm varieties as CGS.

In this concept, RUA will be positioned as a technical advisor and one of the institutions
responsible for silk protein processing (extraction/quality inspection/powdering) and quality
inspection. This concept was agreed upon at the final CGS workshop, but the details will be
further discussed at periodic meetings to be held twice a year at after the completion of the project.
As a representative of the private sector, the iL BRILLE CO., LTD. will also participate in the
CGS group and actively update information on the company’s silk soap and silk protein business
in Japan and abroad.

The CGS Group has the potential to disseminate the usefulness of silk other than textile
industry and increase the demand for sericulture and contribute to the improvement of sericultural
farmers’ income.
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Figure 1 Draft Concept of CGS Group

Table 3 Draft Outline of CGS Group

Objective In order to promote the silk industry, CGS Group aims to work on further utilization of
“silk” and “silk protein” and keep its advantage on Cambodian Golden Silk quality,

1. disseminate information related to silk/silk protein utilization

2. collaborate to register and protect the variety nationally

3. monitor the variety No.23’s use

1. Hold the periodic meeting and share the latest information (twice per year)

2. Disseminate the latest information on Cambodian Golden Silk / Silk Protein

3

4

Activity

. Promote the production of high-quality Cambodian Golden Silk
. Research high-quality Cambodian Golden Silk varieties

(2) Lessons Learned and Recommendation through the Survey

To successfully complete this survey, the survey team has received significant and
continuous support from the counterpart organization, RUA. Its support included but was not
limited to the selection of staff and students to be trained and to conduct silk protein
extraction/quality determination/powdering, preparing necessary letters for the exemption from
customs duties, VAT, internal taxes, and other fiscal levies which were imposed in Cambodia
with respect to the import of the laboratory equipment, bearing of utility (water, electricity, and
so forth) for laboratory, arrangement of venues and provision of preparation support for CGS
Working Group workshops, etc. We would like to take this opportunity to express our sincere
gratitude to all those who supported this survey.

In terms of lessons learned and recommendations, during the survey period, the CGS Working
Group pointed out the difficulty of distinguishing the cocoons earned from sericulture farmers whether
they are Cambodian varieties or hybrid varieties. To strengthen the branding of Cambodian Golden
Silk, it is essential to have Cambodian silkworm varieties which are managed properly. During the

survey period, the survey found the well managed silkworm varieties at the Silk Center in the RUPP
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under the Ministry of Education. It is important that the silkworm eggs currently managed at the Silk
Center in the RUPP continue to be managed well as a valuable resource of Cambodia. On the other
hand, since RUPP is under the Ministry of Education, the appropriate structure for Cambodian
sericulture is that the sericulture research to be conducted at RUA and GDA to provide support to
sericulture farmers, which are under the Ministry of Agriculture, Forestry and Fisheries’ jurisdiction.
Based on that structure, it is also expected that the value chain of silk, which has been disrupted in
Cambodia, will be strengthened if research is promoted at both universities. Since the Silk Center
building was constructed with grassroots support from the Embassy of Japan in Cambodia, the two
universities should be able to work together without losing the network that was established through
this survey. Possible measures include sending long-term sericulture experts from neighboring
Thailand, where sericulture is flourishing through South-South cooperation, to both universities,
conducting third-country training for RUPP and RUA faculty and students, and promoting SATREPS
projects with Japanese universities.
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ATTACHMENT: OUTLINE OF THE SURVEY

*=.  SDGs Business Verification Survey with the Private Sector for High Added [l 5t

° ) Value of Cambodia Golden Silk for Promotion of Sericulture Industry
leA in Cambodia (iL BRILLE CO., LTD., (Tokyo))
(" . . N - ~
Development Issues Concerned in Industrial Products/Technologies of the Company
development Sector *Neutralization method / Soap production by frame
- Silk is still used only as textiles (silk threads) and the kneading and drying, which can contain many active

ingredients such as silk protein.

= Silk protein extraction / quality inspection / powdering.
After extracting sericin and fibroin that form silk proteins,
in order to distribute them as raw materials for cosmetics,

traditional sericulture industry is declining.

* Lack of human resources and equipment that can
properly extract / quality test / powder silk protein.

"It is required to approprately disseminate the usefulness

of silk protein in Cambodia and increase the demand for it is necessary to carry out a drying and powdering
Cambodian Golden Silk (CGS). process that allows them to be stored at room
\. /| temperature for a long period of time.

Survey Outline A — /

+ Survey Duration: January 2021~ March 2023 (26 months) :
+ Country/Area: Phnom Penh, Siem Reap, Kandal, Takeo, Sihanoukville, Battambang, i o
Banteay Meanchey, Kampong Speu, Kampong Thom 3 &3 ‘}3 o - — 1
= Name of Counterpart: Royal University of Agriculture (RUA) i: GE e
+ Survey Overview: Dissemination, demonstration, and commercialization of advanced silk )
processing technology utilizing CGS. Aim to contribute not only to the promotion of the
stagnant sericulture industry in Cambodia but also to the revitalization of the silk industry. - ’

e N 7 ™~
How to Approach to the Development Issues Expected Impact in the Country
* Aim to build a silk soap manufacturing factory that *Human resources will be trained, and equipment will be
utilizes CGS silk protein and produce OEM products. prepared.
* Purchase CG5 cocoons from contract sericulture * By organizing silk protein component data for each CGS
farmers to stabilize quality. variety, it will contribute to increasing the added value and
* Develop a business targeting female customers who branding of CGS.
are particularly interested in skin whitening. * Promote the revitalization of the silk industry by

\_recognizing the usefulness of silk protein.

A vy

vy
January 2023
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