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Studies on the amino acid change in silkworm and silkworm-

chrysalis as an edible insect.

Hyun-Keun Nam

Speer Junior College

Abstracts

Silkworm and silkworm-chrysalis as an edible insect have been investigated. Through this
vestigation, the following results are obtained : '

Silkworm and silkworm-chrysalis as a good source of protein-rich compound was examin-
ed, and they contained 54,9% to 56% protein as a crude protein.

Except tryptophan, almost all the essential amino acids contained. The amount of ihe
amino acids was on the increased as much as the silkworm growth. A

The following amino acids was not detected on the silkworm fibron analysis, aspartic acid,
glutamic acid, cystine and methionine. But the following amino acid were relatively high
amount : glycine, alanine, and'tyrosiné.

Sucrose, fructose, and glucose as a carbohydrates was investigated, the results are from
0.312% to 0.313% as an invert sugar; 0.289% to 0.305% as a glucose; 0.333% to 0.412%
as a fructose.

S)J The acidity and pH of the milk was examined according to the silkworm- chrysalis powder

added. The added material was not effected as far as the milk was change. Therefore, the
milk and the silkworm-chrysalis mixture are being a good drinkable things.
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(1) gAR&S Folo Widrle BEaKe SRS =
Atetz] Bste] n-hexanol S #iEs 3] soxhlet %
e BERAAS 2EHE €& RED S6e
BREAAAN A 2 Aok BEHE 8 =24 RB=
3 29 micro-kjedahl ke z #slgcl, A4 A4
2 6.258 Bl EAK MESZ sigla 2 MRS
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Table. 1. ‘Fojt #r7]e] 2Ax|

A& S—-B S-D S—-E
sagaN] FolsF | ol | Folds
4 B 7.35% 7.49% 7.46 %
zZ g o 54.97 % 55.09 % 56. 05 %
Z 7 = 30.08 % 29.58 % 29.49 %
3) B 4.95 % 4.91 % 5.12%

(2) @bt ol 2l olrlx4be] ERE hitachi auto-
matic amino acid analyzer ﬁﬁ%}ﬁgﬂi A#E=
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Fig. 1. Free amino acid pattern of S-A
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Fig. 2. Free amino acid pattern of S-B
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Fig. 3. Free amino acid pattern of S-C
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Fig. 6. Standard amino acid pattern

Fig. 1~ Fig. 6o e} glon, &3 o] ke
wrEgicpl?) 1)

A ¥ 2gr& Wl 75% ethanol 50m/E fndt
o 2 RASL, 80°C water bath Aol 20 4/
BT, 3 3 4 FEetm YAEAA A
o4& kel ethanol & FHA 713, HdEe] 1%
picric acid 30m/E ek chi] YA L2 ste] HFo
<+ B3l dowe 1X8(200 ~ 400mesh) resin & 2 pi-
cric acid & WRigAI 71 Z = B2 65°CollA 10 m/
S g gheh w&A70ch )R g pH 2.22 283,
citrate buffer2 100m/& w5014 Felulxeat 4
roERBE Stglon], BRE dolxle 23e Fig. i~
Fig.6 22 Sirig oh-g Table 2o wob g 39,
T} A sk £5-E Lane-Eynon o
st el e — RIS A 0. AL C.of wtet 3
Aot —BRS 5 HE2) Table 10] Yehg gleod
Lane-Eynon ko]l {k&te] & g3t of o}lol spotd}
o LRsERMGL Y wEA AR o £R0) Fig. 7
7 2o, 5 spot 1 2 5ol glucose, sucrose,
fructose 2 WEHY L = #57} Table 3o el
A=t

Table 2. Amino acid analysis by amino

aeid autoanalyzer

. sample number

ic amiino acid

neutral & dcid-|

basic
amino acid

‘standard sample

standard sample

injected samplé

column size
resine

flow ~ate s
buffer solution ‘
color reagent

column tempera-
ture

buffer solutior

_citrate buffer
-solution
pH"3.25,

pH 4.25

.25 1.0m710.25 0.1m/
0.6x133cm | 0.6x133cm
dowex1x8 dowe x1x8
30mi/hr 30m// hr
40mi/hr .| 40mi/hr
60°C 60°C

citrate bﬁffer
solution
pH 5.9

3. Amino acidel ERBE
Hitachi autd?nafic amino acid analyzer 2 Table
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Fig. 7. Paper chromatograms of sugars.in

silkworm and silkworm - chrysalis

developer : iso- propanol : pyridine : water=8:8: 4

20l wel A gl R 1mid EA RigA) S
3 pH 5.9 4389 o 2 basic amino acid& EHA

Table 3. ei$3182| FHakx| (Lane-Eynon )

A& S—A | S-B | S-D | S—E

BARE (%) | (%) | (%) { (%)

A4 & 9 | 0.313] 0.313] 0.306] 0.313
2T % i 0.295] 0.295| 0.305| 0.289
I} o 1 0.412] 0.333% 0.350} 0.333
paper chroma- |fructose| fructose| fructose| fructose
3%:3‘&)};:} sucrose | sucrose | sucrose | sucrose
t‘és glucose | glucose | glucose | glucose

712, 440mpst 570my, 22T 640mu ol A Wk
EE BEse 7™ w@egs #Rs Table 4
vehy gl ek

R % B

() o7t He 2Ye HHE MR % 4 A8 2
£ 49 g BEE Felolelnade AL 9

£ 7 =)}, Serine 3} histidine & BAE A

Table 4. Free amine acid contents in silkworm and silkworm - chrysalis

(Unit : mg %)

amino g—2mple | g_a S-B s—¢ S-D S—E

‘ aspartic acid 22. 345 10.793 0. 849 25. 808 2.500
threonine 116.133 7.134 0.534 60. 504 12. 816
serine — 5.130 1.255 287.188 26.528
glutamic acid 49. 293 31.703 6.401 212. 892 44. 098
proline 75.771 7.285 — 108. 417 23.782
glycine 13. 095 3. 887 2.021 167. 941 22.756
alanine 64. 333 24.899 1.692 100. 565 19. 602
cystine 23. 566 15.503 0.593 49. 881 19. 302
valine 4.992 — — — —
methionine 5.234 — — — 8.254
isoleucine 16. 893 17.744 0.723 32. 366 9. 842
leucine 14.032 22. 662 1. 052 49. 989 13.008
tyrocine 6.449 8.707 2.612 139. 748 34.938
phenylalanine 9.032 12.793 2.257 33.595 7.524
lycine 5.195 1.773 0. 987 137.033 28.132
histidine — — 0. 966 317. 443 59. 818
arginine 7.211 7.114 3.501 117. 123 22.670
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EE olulx AL 4KF3le, threonine, proline, ala-
nine 5 ol bRy wskrh

(2) Fols WESD 7l A4l g2 S5ET ¢l
7ol #i-g Y K5FE+ valine, methionine, his-
tidine o] 4= A @¥ots, glutamic acid,
leucine & Alrtek 3l%-3tg] o v valine, methionine,
histidine & Z&=A &k

(3) Fol7l sl Azt Aol WA KT FHY &
% valine, methionine &/ = Al ¥ serine,
glutamic acid, glycine, lysine, histidine, tyrosine
T RER 5HEY S % F AU

(4) Hdl7] Ao FHAER valinent ZHE A gt
3 A9 BE amino acidr} A= 3, glutamic
acid, proline, glycine, tyrosine, lysine, histidine,
gkt

ol 47 e BEZ & o Folrl mRd e wef
#4 amino acid 9 &l 712 & 2 4+ 9 I serine,

glutamic acid, glycine, alanine,

alanine,

arginine 5ol 3% &%

tyrosine, lysine,
histidine, arginine 52 # A3 Z7}39d =) histi-
dine gte #hiol HehA ggkevl(Fig, 2, S-B), &
Aol HHA debon, HFAE Bolus] A &

Table 5. Free amino acid contents in silkworm

and silkworm-chrysalis and silk fibron

sample silkworm-ch- | silk fibron
amino acid rysalis(mg % ) (mg% )
aspartic acid 2. 500 —
glutamic acid 44.098 —
cystine 19. 302 —
valine — —
threonine 12.516 15
serine 26. 528 136
proline 23.782 10
glycine 22.756 405
alanine 19. 602 250
leucine- 13. 008 25
isoleucine
tyrosine 34.938 115
phenylalanine 7.523 15
lysine 28.132 3
histidine 59. 818 1
arginine 22.670 7.5
methionine 8. 254 B —

Y 4 I i
4 8 16 24 30
——— time (hr)

Fig. 8. Milk o} Tolgici|ete] B&4#2 pH #1t
milk 100ml%E Bic)7] 10 mgs B&(40°C)

so—~A— S-S

i )
]‘0‘4 / S-1

S-1

4 8 12 16 24 30
—— time (hr)

Fig. 9. Milke} ‘Follici7|te] Rawmel BEEL
milk 100 mI% HG|Z| 10 mgH B4 (40°C)

o #o]i= % obo] silk fibron <o) aspartic acid, glu-
tamic acid, cystine, methionine-& z}3 28] = o],
silk fibronelld= 4719 otnlxbE ol WEbH gk
i A 74E = silk fibron <-of serine, glycine, ar-
ginine, tyrosine-& A R+d T W{LE nolF 3 Q)
BLEst 2 A9AHZ Fols) WulslE FF ofv]
o Abe) fRiEC 2 o} o ARSI T 2ok
(6) obvl = ats] ZRe
sl #-r2 ded milk 100m/ 3 42 10mgH st
I EAEe A AeE 25°Cs} 40°Coll A milk of #

Be FolHe7lE ofF vl4
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RARASZA ol st w7 & Dishd BEE
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#e Lobrsth

() ¥l ANk Bohel BEREERT KR,
54.9~56% zgs_-q Qﬁﬁol eg«gqu %h;% “akgtet,

(2) #2) hebet el g s e 2l tryp-
tophan & BAFRE KA bl kel RRsi ol gle

o A tol el u}a} %fi-i 2o 3} "‘%—- GA

L L
3) ﬁ*ﬂ:%iﬁ 'rose. ‘hucoee;
Aol gee dersaek :
(&) milk s RME 40°C #ezodA HAHA

fructose 7} %

RN

BEERE
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Fol] Folfr AL BEE 4 8RHMEGE ¥ 4F
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