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AKIRA KURIOKA and MASAYOSHI YAMAZAKI: Effects of sericin on the stabilization of an « -
tocopherol emulsion and its radical scavenging activity
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500R% THEIZE L 7o

a-F37z0—-VT IV 3 VDR EMKE
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(MLS-3000%!, =7/FE5m) #HWT, &Rk 1 mL 23R8 1 L 304 o Sii s LR 217 - 72,
SR-TocEM & TocEM @ 2 &k > W Tid, HickRH O &ime OB 21T 5 7odic, 115CD 4 — b
7 v — 7RI AE90SY & 1804y D 2 KHETIT - 72,

SDS-RUFZHZUILT 2 RTIESKE
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70 uL 0.2 M BEliz+ b ) v & (pHbL.5) %A TEA LK, =4/ —1&E05mM DPPH 22 nzh
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¥ & SR-TocEM DS/ D15 hs - 120 WOCEERIE D55 13 SR-TocEM ® /553 TocEM 12 X THOEE A3
FI30%6 MK <, SEFBAMEEG TR L 7o FREKR O BEE OE WA L Thic, D LofEE» 5, SR-
TocEM Tt v v OIRINC X D FALESE N4 5 C RSN, iR, —HRINES TETE
mW gy oy B3R BRI TERET L 2D, (K5 TOREEEARIO X 5 ICEELBREREE & DI
W &P BY, SR-TocEM D54 b RENE I & 2 WAKBEESEPDRAE T S & nffetE im0,
i, ey v vicid9kDa Ll EoESsfy v (HS) baEhcwsiy (K6, v—>1),
KAMEICBFZ ) v v OREPANELZ K TS —REZEZL SN T,

MfaES ) REHEOISERBICHEAT S a-r3 7 0 —ui3, BERIICBUKEED 7 « F LA %, —7,
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O — V3RS BK M & BUKMEES Yy 2> 2 & 5, TocEM TIIAALZEE I X 2B T &
WS DSIER S i b D &R s Nz, Lo L, THRBEERTHEEL 72 TocEM OAALE 37K (0
H) ITHRTH%E N LzDicwt LT, SR-TocEM TREFDIEFLrED SN -1, 12,
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Fig. 1. Light micrograph images (X 500) of emulsion drops. (a) TocEM, (b)SR-
TocEM.
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ld, REWAELct) ¥ IC X BV REERCEBERNBFCE - T, WMEOEES G/ EE
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Kiind 52 &, T LTA A4 vlEDEWEERPTHALZITS TEPEF L, ZoRBHERIE-T
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ZlT, vV vy, AEAVYRUOTVT I VO IFEEHD Y v Eh bz TR LIca- b3 T 20—
V=g, SR-TocEM, CS-TocEM & AL-TocEM DILEEE 2 HH THIR L 725558, SR-TocEM
& AL-TocEM 3BV HEEZSE L7hS, CS-TocEM & SR-TocEM & AL-TocEM 1T HTHIEE KD -
P B R DONIE % 500 nm TR L 758 (M 2), SR-TocEM (3 AL-TocEM & 12 [RIFREE DI
K%K L 72s —F, CS-TocEM OB I3k &K<, SR-TocEM OBOGED 1 /3 TH » 72 LILE,
HALEDHE L2 v v BTN T I Vv ERBRED - a7 = 0 —VHALEEE b5 T EAIH S MITT - 1,
Ft, )V ETNUNT I VIIHRTHES vDa-b 37 20— VAALBEREWZ E SO ETS 5 12,
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SR-TocEM, CS-TocEM & U AL-TocEM % 85°CHLEE L 7% 5, (T @iEHc B8V T & ROLE 0L H) ik
Roonthotc (K3) RiT, A= b7 L—TREZMWTILS, 121K T12T°CHE %3057V, &
HEEENcBTsz < vy g VEEHEZTN, 78, 115, 121, 127 CAHIcB T 2EBNTEIIZ, £
NN 1kg/em’, 1.3kg/cm’, 15kg/cm’THh > 7co T DFER, ZAHOWSLE ZA -~ 7 L — T HLE
BT, 12T°CHEER & BRI & [FIREE OO 2 MR L 7o (M 4), LILEOfER, S, =< vy g
Y O EE KBRS Ly v 2Btk D S T0d D EEZ Shic,
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Fig. 2. Comparison of the emulsifying degree of three a-tocopherol emulsions. SR-TocEM, CS-
TocEM, and AL-TocEM were emulsions prepared from sericin, casein, and albumin, respectively.
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Fig. 3. Heat stability of SR-EM, CS-EM, and AL-EM. Time course of the
absorbance at 500 nm for each emulsion treated at 85°C.
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Fig. 4. Heat stability of SR-EM, CS-EM, and AL-EM. The absorbance of each
emulsion autoclaved from 115 to 127°C for 0.5h was measured at 500 nm.

(A)
100 [ 100
S 75 Hil P} T o 75
> >
()] ()
© ©
2 2
;E, 50 F1 = 50
0 0
3 3
S S
Woos | M 25
0 0
0 90 180 0 90 180
Time (min) Time (min)

Fig. 5. Comparison of heat stability at 115°C between TocEM(A) and SR-TocEM(B).
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Fig. 6. SDS-PAGE profile of sericin after heating at 115°C.
Lanel, control (30 min); lanes 2~6 show samples treated at 60,
90, 120, 180 and 240 min, respectively; lane 7, marker proteins.
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Fig. 7. Comparison of radical scavenging activity between vitamin E emulsions and vitamin E solution.
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TocEM £ 0 59 2 f5& WA /R Lz, T & EIEIIC, SR-TocEM & CS-TocEM & @ R T i, [
FOHAALAEIZ SR-TocEM D /555 CS-TocEM ITENTHI 3 f5@ip > 72l b pipb 69, F Y A viHRiGH:
RIERRETH - 7,

ARFEERICK D, ) v 3KAEICEE L CHEBEE 250, Ty a Y ELENT 5 ENHS
MmEB ot T, ) VY EREEOHAEMERICED, €Y v v HEROEMKGEA M F LU 2ol hEE &7
BN, TOXIBEERIMAN THOZRAMACKHELEIETHD, 61T, ) vy ORERE
JF L RV R FBREFICTH N 5 121°C X300 RO MLFRIT s L T LB AR LT &5, AT HAL
bHlE LCoRf ARG TX 3, UL, £ vy o RELEEBOIEMIIAMHTH D, FEKEIC
BS54 2+t ) vy OBUKMERE IS WTEERTZED TV D, £/, TBIEEBROKER,» S, HAALED
B U Th->THAAMERICIA 72 ¥ vV BEOREENTRI 5 &, FALE L 5 ¥ h VIHETEMEIC SRR
BHONBWT ENHSNERD, TR EEEEEE T2 v vy a2 v E2FET 25810, AlLFIE
LTHWS 7 v HOBEIRNEETH S Ebbro 1,

m =B

X745 (Bombyx mori) OFE» S Lct ) v v Ea-ba7-o—-VEARESEEL THEL K SR-
TocEM &, h ¥4 v RUOTWVT I vpsznZTNHEE L 72 CS-TocEM & AL-TocEM @ 3 fE¥iD = < v
Vg VB ORALEE, BZEENE, 5 Vh VIHEEE A U, BOERIc kD 2w vy s vOFALEE
il U 72458, SR-TocEM & AL-TocEM (3 [EIFEEE OFALE 2R L, Mgl CS-TocEM X 0 &FALE A
HI3fEEM - 720 SR-TocEM &+ 1) ¥ v 2 1A $IC FALILE L 72 TocEM I T, FALE 3{KA - 7243,
BLZEWPE D 51 Y v v OBRSTALEZEIRL T 2115°C, 180T X - T TocEM O FALEE 1359
40%{5 N L7243, SR-TocEM OHALEZFEEE R LS -t VIEOKEREL2 S, £ 1) v v @irkAf LT
M8 Lo AR L, REOZENMITHES L TWSE T ENRBENT, T VI IVIHEGEE B L 724
R ozxnvvallica-t 37 20— VEEKRIKED -+ 37 = 0= VITHANRT T VA VIHEEED
KW EDB ST 572, F72, SR-TocEM & AL-TocEM 12T 5 ¥ H ViHEEED K T AR 5
n, ToEKIZ, F#zxof FEOEREZTS 1) v VY, a-ba37 20— E DPPH 5 VA LD
R APLE L 272 EHEER A N,

Summary

The properties such as emulsifying degree, heat stability and radical scavenging activity of SR-
TocEM, an «a -tocopherol emulsion generated in the presence of sericin, were compared with those of
CS-TocEM and AL-TocEM, a -tocopherol emulsions prepared from casein and bovine serum albumin,
respectively. The degree of emulsifying for SR-TocEM was similar to that for AL-TocEM but three
times higher than that for CS-EM.

SR-TocEM was lower in emulsification but higher in heat stability than TocEM, a control emulsion
prepared in the absence of sericin. After heating at 115°C for 180 min, sericin in the liquid state was
degraded whereas SR-TocEM remained in an emulsion state that showed the same emulsifying degree
as non-heated SR-TocEM. The adsorption of sericin at an oil-water interface, which probably caused
the lower degree of emulsification, was found to improve the heat stability of SR-TocEM. The radical
scavenging activity of SR-TocEM and CS-TocEM was some 50% lower than that of AL-TocEM. Each
emulsion showed lower radical scavenging activity than an a -tocopherol solution, suggesting that
the interaction of a -tocopherol and a radical molecule may be interfered by a protective protein
colloid.
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FuJie KURIOKA and AKIRA KURIOKA: Change in color of the yellow-green Sasamayu cocoon by
exposure to sunlight
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TR OZBOEBIc LW TRHELLFANRSATVE L, £ 7T, HOZBOICEES T % gtk b m
WHEBEDEEIZ > WTRETT 37001, FEBIC & 2 RO DR L A2 NS R ARG 5,
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BifE 3BT k 2R A BT B 7o I g A O 7o, BB 10k & 2 Fric ik, FEI 7 L 2 BT
U2y —rRic7 L2 L, BOUHERZ20MIER L 72, KEkEHE, EREFOREN 7 R VICE &,
H5AMUICBRRENLE BB T2 £/, TWICEENE 75K —VO—fThHsbr 70—
(Aldrich Chem. Com. Inc.) IZ2W T bfEBRICEERABZIT 7o Y v 7 2m—hg & v e — LT
I, BAHEIcRMEh L5, 1H1EBRZERL

WilB I3 ERR19E 6 A T, S S H EA), v 7 xo— V0T A Fahr s 8 A FaicE - T&t
Akl & S0 L 7o

AeHE

ot UckifE g, 1 BBl (CM-5081, 3/ v #) %2(H LT, #%E400~700 nm D45y
TR EZREL, B Y72 -5 — (L°, a’, b)) ZKoi, i, BT 2 —-5%bEiT, Ki&
ek EE L L CEBOtEE Lot Z 2R L, MIESARERHC > SEED 3 s Lice 7 v 7 =
o— VTR, 1HEBECELGEZ20Tg >+ 7) v 7L, SR zF L vt Ah, Sl
EEOLANE R ZRIE L 7o,
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BOCRoOMHZ, HEBEICBWTHFLIARALTL A I EPBIES N, Bt 1 EBTHS AR
DEALDEBD SNtc, —H, HEEr v 7 20— VTR HEBTELL TOIREONED S - 1,

HETHE SN/ 0L S5 BEEL{LEERINCHHET 2700, SHABOXHE R <7 bvZHIRL 1,
ZofER (Fig. 1), HEOEAE (S) T, ESEMEIC X D 470~700 nm OHFIPH TR 2 <7 b v DB
BEFRD SN, T, 530~640nm (kr~7R5%) (SXHGd 5 KFROE N oNtc, —F, Hi
(W) T35 BEHEER b BIE S NAROLH IO SNl - 1o, BOLRIDT v 7 = v — VORGSR ~
7 b (K) BHEOZzICHNRT, EREEMBESVRFEFEEZ/RL, BB ICIE550~660 nm
(kk~7R%) [HTRHROE T2 St

R & 7 v 7 = 0 — VORGERIE, KHSRERZEZRL, FIAR, KEROBEDESRRTS - /¢
BERTHKT 5L (Fig. 2), fig (S TR, KEREFEL 1BRRICREMEZR LR, 28MRKRICE
—FEricHEim L, 3R BEORED L, F v 72— (K) T imaERIcZ N Z 80580
5N, #BE 3 ARSI T NLIETE TE N L TO AR E—# oz nR L,

BricLdeElt
IKHRDOPEDP S, HIERHEWE T 7 = v = VOfF~RRDOWEMRINBEZGA B T Ehbh -1,
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Fig. 1. Reflectance spectra of cocoon shells and kaempherol. (W), white cocoon; (S), Sasamayu cocoon; (K),
kaempherol. Dotted lines show control samples without exposure to sunlight. Numbers 1 to 5 indicate 1 to 5-week
exposure to sunlight, respectively.
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Fig. 2. Change of reflectance in Sasamayu (S, 570 nm) and kaempherol (K, 620 nm) as a function of time.
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T, BERKEE,OFETENIca & b ETHRESN, —a’ &b BT NTNREARVESLEEKLT, &XHE
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RN F ARy EHICAE L TWe, TOT &I, 7 v 7 =0 — UHHEEICH AN TR L SR OE 2
LTWBIEEZERLTVS, ¥y 7 x2m—b (K) bBNEBICEBENEL A, TOZ(LI3iEHE
RIS fel{m 2R LI, 7 v 7 20— TR 3 ERELE 2R E, BXEBRAREVIEE b EED L7
», —a HOEFIENTH -7, £/, LEICBVTS, bl &[EROEZEMHED S i,

Bl o REEEE & Totalk & otz % Fig. 4 1289, 1@ (S) &, ot LB TR & 0
BENPEFICREC, 2EMBELEE RV T, BEEEIEC B2 3 ERBA L omAER S 51k
e BEEAED S, TOLDBEARVEE, LEICASNIOE/ YT £ -5 OZ[LE, HLEL
ISk - TN ARE LA EERLTVE, THIKLTHM (W) &, 5 BEREEL% b KRBk &
DEFEPNS L, BENT A= OELBEL TH -2 e D, HRICLZERRBEC L -7b0D
EHIMT L 7o
—4, 7V 7 20— VORBENLREESEGHEOOER, HRELD bR ETUNSBETH -7 L
mL, v 7 zo—TiE LERELRICRELERE0F L wEaENR» oh, b BERERLRICE0BE
DEFICHEA L EMD, BEBOHEBELICE-Tr vy 7 20— U EB LA EEREBLTVS,
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Fig. 3. Comparison of chromaticity and lightness between Sasamayu (S), white cocoon (W), and kaempherol (K). Solid
circles with numbers 1 to 5 indicate 1 to 5-week exposure to sunlight, respectively. Open circles with number 0 are control
samples without exposure to sunlight.
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Fig. 4. Comparison of color difference between Sasamayu (S), white cocoon
(W), and kaempherol (K) by exposure to sunlight.
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Summary

The effects of exposure to sunlight on the color of Sasamayu yellow-green cocoons were studied
using a spectroscope. The initial chromaticity of Sasamayu cocoons, which eventually turned darker
after five weeks of exposure, showed discoloration during the first week of exposure. In white cocoons,
however, no such discoloring was observed. The reflectance spectra of Sasamayu decreased with
increased exposure time, in spite of showing a temporary increase during the first 2 weeks of
exposure. The fluctuation patterns for the reflectance spectra of kaempherol were similar to those of
Sasamayu, but showed a different period of temporary increase. These results suggest that the
denaturing of flavonol is responsible for the color change in Sasamayu cocoons.
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Hiromr OGAWA, TAKESHI SHIROTA, MASASHI IWANAGA, and HIDEKI KAWASAKI: Study on the
silkworm larvae that were incapable to spin cocoons at the sericulture farmer.
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Many domestic silkworms, Bombyx mort, which were incapable of cocoon formation, appeared at
farmers of Ibaraki and Tochigi prefectures in 2006. We tried to clarify the above phenomenon reason
by the following study. The farmers concerned used barnyard manures in the mulberry field. Insect
growth regulators (IGR) has been used to prevent spreading of insect pests in the field of stock-
breeding. From these we speculated whether barnyard manures contained IGR or not. Juvenile
hormone analogue (JH), the molt inhibitor, inhibitor of the chitin synthesis and barnyard manures
were dissolved with water. These solutions were applied to the fresh mulberry leaves, and fed larvae
on them during 5th instars. The result, application of JHA and barnyard manures brought about
eternal larvae and larvae that were prevented spinning. The larvae treated with inhibitor of chitin
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synthesis grew normally, formed cocoons and pupated similarly to intact animals. The larvae treated
with molt inhibitor span cocoons normally, but their pupation was blocked. From these results, it is
suggested that barnyard manures may include JHA of 1.0 ppm~10.0 ppm, and larvae that were

prevented spinning fed JHA containing barnyard manures on late 5th instars.
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