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Investigation on the Edible Sago Weevils in Papua New Guinea

Jun Mitsuhashi and Kimihiko Sato
Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu, Tokyo 183, Japan

Abstract Entomophagy of Papua New Guinea, especially on sago weevils, was investigated. The weevil was identified
as Rhynchophorus ferrugineus. People in the study villages of East Sepik Province collect the weevil larvae from the pith
of sago palms which are left for several months after cutting down. The people, especially children, like to swallow the
living larvae. A popular local cuisine is a stew made by cooking the larvae with coconut milk, salt, sodium glutamate,
onion, aibika (a kind of vegetable), and mushroom. The chemical composition of the larva was 73.4% of water, 6.9% of
protein, 8.5% of carbohydrate, 11.3% of fat and 0.7% of ash. Amino acid analyses revealed that tryptophan was deficient
in free and protein-constituting amino acids. Biological characteristics of the sago weevils their utilization are discussed.
Key Words: Edible insects, Entomophagy, Palm weevils, Papua New Guinea, Rhynchophorus
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Fig. 1 Rhynchophorus ferrugineus in pith of

sago palm.
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Fig. 2 A popular cuisine of sago worms,
Rhynchophorus ferrugineus.

Fig. 3 A male adult of Rhyachophorus
Serrugineus.
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Table 1 Chemical composition of Rhynchophorus ferrugineus final instar larva

7-Aminobutyric acid
Histidine

Ornitine

Lysine

Tryptophan
3-Methvlhistidine
Arginine

Anserine

0.011 % 0.004 (0.03)
1.39 £043 (4.3)
0.34 +£0.28 (1.1)
0.76 +0.093 (2.3)
trace
0.015 % 0.019 (0.05)
0.59 +0.26 (1.8)
09 *1.14 (2.8)

ND
194.8 £34.3 (2.9)
ND
530.8£92.1 (8.0)
ND
ND
442.5 + 83.3 (6.6)
ND

Fresh wt Water Dry wt  Carbohydrate  Protein Fat Ash
(@) (g ® (g) (@ (g) (mg)
Wt per larva 3.19+06 2.33+04 085102 027100 022%0.1 0.36+ 0.1 23.9+5.3
Ratio of contents — 73.4 (26.6) 8.5 6.9 11.3 0.7
Ratio of wt against — —_ — 31.8 25.9 42.4 2.8
dry wt
Table 2 Amino acid composition of Rhynchophorus ferrugineus
Free amino acids in Amino acids constituted
hemolymph [mg/100g (%)] protein [mg/100g (%)]
Phosphoserine 0.065 £ 0.044 (0.2) ND
Taurine 1.83 £2.07 (5.7) ND
Phosphoethanolamine 1.70 +1.57 (5.3) ND
Aspartic acid 0.0063 £ 0.0075 (0.02) 608.9 + 88.3 (9.1)
Threonine 1.46 + 0.65 (4.5) 328.8+ 38.1 (4.9)
Serine 0.46 £0.13 .(1.4) 32191454 (4.8)
Asparagine 047 +£0.21 (1.5) ND
Glutamic acid 0.14 +0.049 (0.4) 956.4 £ 136.5 (14.3)
Glutamine 4.02 £1.2 (12.4) ND
Proline 5.04 +1.24 (15.6) 371.3£53.5 (5.6)
Glycine 1.78 +0.89 (5.5) 321.0+43.6 (4.8)
o-Alanine 1.24 021 (3.8) 450.3+71.2 (6.8)
-Amino-n-butyric acid 0.09 +0.026 (0.3) 401.7%72.6 (6.0)
Valine 2.33 048 (7.2) ND
Cystine 0.054 £0.023 (0.2) ND
Methionine 0.048 +£0.066 (0.15) 133.7£ 30.2 (2.0)
Cystathionine 0.075 £0.044 (0.2) ND
Isoleucine 1.39 £0.17 (4.3) 355.7+£76.5(5.3)
Leucine 0.32 £0.11 (1.0) 598.7+92.8 (9.0)
Tyrosine 317 £1.73 (9.8) 340.1 £ 60.2 (5.1)
Phenylalanine 2.75 +£1.63 (8.5) 311.5+49.2 4.7)

ND: not detected.
trace: very small amount.
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ven, 1950; Hagley, 1965; Wattanapongsiri, 1966; Wood,
1968; Da Costa et al., 1973; Anonymous, 1972; Rahalkar
et al., 1985; Sadakathulla, 1991). ¥ ¥ 44 A4/ 48T
HHIEEY 35 mm TRHBAOKBYTAYTHD
5, WHERFKE, RBROBEMREL2bD0LSH
5. MR B TH D, BRI TY oM

SERICRBI S0, REKLHBODLRIZIZHET]
BENRERTAE. TARBEERTAY ISV TAY
%55 A HRMME LS 5720 T, ZOBEFIE
Hlikd~6 HXFBBICRALEBEDR S (Hallett et al,,
1993). L7t T, —RENCIRY >4 440 AT
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P, T MAYOERRH TV OFETImE L CE
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B IY L ORERETZOC, FOHKRTIY
SIIMTET A, LAL, BERETIvITHIEDD
5L d Abhd (Hagley, 1965; Wattanapongsiri,
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L, RROEHHREAORP S omETE, FHS
BALHBRETO2EEV) I LILL>TVS.

AP L UF Rahalkar et al. (1985) D7 — ¥ 2 #ET
2k, PRESR2.5mm, 1B1.1mm < 5V DR EHIP
KThs. PHMIZBLE 3~4 AT, ML 7ghBudy
TV OBICAATS, RASKRIBMIBEL, BEET
B, EVRICEALRZEA, SHHidBc A EHY
LALEATLZOT, TV L IINECESL. LRn
1% Rahalkar et al. (1985) 12 & % & 30~80 T, £DfH6
~10 [AlliE T 3 L b T A (Hagley, 1965). ¥xiE
@ R. vulneratus T3 17~200 52 #HATLE b VwDRT
V33 (Wood, 1968). ¥ 72 Sadakathulla (1991) 12 & 5 L%,
B dt iR 50mm, BIEROBAIOUR 20 mm 2ET
B, B -5HET TV L OMMER A TR MES, B
WFEHIPMAT, S 50~90 mm B8 20~40mm TH5.
hudohCEIC R 5. WOMERE 12~33 AT, B
fLL7zBeHns 4~17 BE@EAICEEE D, OB/
WL, FhAPOEEHE > THILLTL 5.

Rt MERD, TAEHSRELCNT, 2
PEHRB LMV, TLBELLEBERD, J(RK
SEHTES, REOBERIIEL, HT76H, #TE
133 A& L7z L wbit Ty % (Sadakathulla, 1991). B
RESRERR LT, 1 AORRBHGE 6~11 4L #H
XN TWD (Hagley, 1965). MEIxZCRHE 1~7 B CER
YD, 1 EORENSITEY 275 B vbh(wa, L
7250 THRDIGIEET, REEHEA 2 VA, 4 #C
ORI 1 S OMEREDS 5,300 FRICMZ 581k 5.
L1EOY L OB S, WHEOHHEIRESI AL
5t4% 0 % 5 (Sadakathulla, 1991).
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BhHHERAT2, AVF, HAXR5Y, AYS>
A, XY= HVRIT, ¥4, TLLLT, 4>
FAST, RTT - Za—¥=7, 2a—ALFZ7, #
F=REINT, R, XbFa, PERLS, 71
¥, &, BRI KA.

YRR A R A T i 11pY 1)1}

FIXY, 0, YALREOEREERLLTVAA
eIt oT, YYD+ AL HHIZE A LRER
FONRIBFELTREATWEE IS, 19D
O ¥ Y O AFHE Miklouho-Mclay (M3 T - FA U2
FiR, 1982) it 19 M43k, Madang fE DRI o A
VHBHERLTWAILERLTYWS, ZOHEIEEI
HLTHED, M bTEAEFTHaY, 0

RiZiBEIHE 0iTbd, LELEBELNL BB
FUBR S 2 AT 28NS, o lXHBmME S v/ r Ot
ERELTWALITHD, 2 kM RAMD, AAR
BLHFIOVIL 2RLT, LAZLOVWEZILEDE
FRENTVD (WH, 1993). Y O+H U7 4L vHET
BLEIATIE, HRIFATEFOHHEELTVED
T, ERBLELZT TR &, BUARLER AT T
WHHbHEH. FOL I HME LTIE, Venezuela &
Brazil DEHIEIZfEL Yanomamo Indian (Chagnon,
1968; DeFoliart, 1990 & 9 5[H]), Paraguay @ Guayaki
Indian (Clastres, 1972; DeFoliart, 1990 & Y 3|/#), Co-
lombia @ Bari Indian (Beckerman, 1977), Indonesia ®fi:
K (Dresner, 1993) B EXH SR TVE, ST F=a—F
ZT7ThH, RELALTITY U ERE LEI20CHLE
PofE, MBLTHIY YDAV oA 0REY
H2EWIZLETHEOT, FHEMEMERTRVTS
59 (85K, 1991).
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Table 3 Host plants of Rhynchophorus ferrugineus

Common name

Scientific name

Literatures

Betel nut
Buri palm
Coconut palm

Areca catechu
Corypha elata
Cocos mecifera

)3|4l5

BN = 0w
now N
>
“n

Date palm Phoenix dactilifera
Gebong Corypha gebanga ,
Nibong palm Oncosperma filamentosum
Nipa palm Nipa sp. 5
Oil palm Elaeis guineensis 1,2,5
Pugahan Caryota maxima 5
Caryota cumingii 5
Royal palm Oreodoxa regia 5
Sago palm Metroxylon sagu 1,2,3,4,35
Serdang palm Livistonia chinensis 4
Sugar palm Arenga pinnata 4,5
Talipot palm Corypha umberaculifera 3,4
Toddy palm Borassus blabellifer 4,5
Wild palm Phoenix sylvestris 5
Aloe Agave americana 4,5
Banana Musa sapientum 5
Cacao Theobroma cacao 5
Papaya Carica papaya 5
Pine apple Ananas sativa S
Sugar cane Saccharum officinarum 3

1: Hallet et al., 1993; 2: Kalshoven, 1950; 3: Rahalkar et al., 1985; 4: Sadakathulla, 1991; 5:
Wattanapongsiri, 1966,
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{3 Table 4 D3 Y T, FHBELAL VDLW BARLNS
A5, AFROFHER G ED, BBFEANIIES L
IE—8 L Tw5, Dufour(1987) 24 B &, 72U IbEs
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TDAVEREBETAY, HHORFIITLE VDR, 750
V—t—¥, LONRE EOERFICUT, RS S
{, ZOIFNF—fHiL 661keal [ 100g THDH LV
Oliveira et al. (1976) 47 7 1) & @ Angola TRE I T\
% Rhynchophorus phoenicis ($NEMICE A, 552 0l
BIITBAENBEE (BEATVAZ L, TLIATN
TIZHigh, &%, ¥¥IOTRFTIVEVERISFE R
BLEATVDEHELTWS,

Y44 I LASYRMO Y S HERT 3 /B
BET2E, #1873 BNKFBRLIOTEY 7L
77 YOEREAHTH B, BipEE7 I/ Bodic
ErD T 77 i3 LAERBENT MV S 77 >
BhuweEbhs, FAEETI /BTEILY IV
7u)y, $UNIHRT I/ BTRTRANTF
B FIVFIVR Oy, VIUBEOOIYEEL
WEEI. ZOHRG, FURIELTORRIEHTY
LWVERE ALV, Dufour(1987) b RO S /37 DY
MEREELT, NITE 77 2h 0w idITT
Wi, L2L, 22 E L TEHEETCIHY IO
ML HR{TYH, FRIERRBEDT, NST72a—-F=
T OIEHAEE TR, BHIASHNT L7 2551 H
Wglldih, ENLOEMICRLIOTIEVDLENS
RS 25 (i, 1980).

BoZEAICT AR, FORUYPARTHL,, §
MICAFTEDR LV LY, BIBENWCEELERL S
B, ZOE, YOI AVHIERIGELTY
BEVZES., XU AFF I TAL LI DLMGLRHL
LTWwBEWZ LA, BKRED R palmarum ShBE 158
T 3~16 g & H (Dufour, 1987), HUZREN Y H 2 X I(CL
BEArREZDHNHHD LPESN T3S (Chagnon,
1968). 727 7Y 72\ B R. phoenicis HHITHE
105mm, 0 55 mm 13&$ 5 &9 (Fasoranti and
Ajiboye, 1993).

EIR2 R W I o o i Y NI 1: U2 4 i TN )
i Eh, SROBENALLS, Zo L) LEA»S
$BE, VOAVERTLTY v 2ilETAL ) LH
EIHWAEZELEZONDED, FODIZRY TV
FDLDTHBTHNOTELEL, BROLEBYELRES
FEEL-ATHEEHBTLLENSS . BHxY
DU T ERE LEATHBHIC L 5EFERIL T
V15 DT (Rahalkar et al.,, 1985), v L 88 LITY #
THEOMREMIEH L LB,

3. BANE
FRETHHLEHFOED,, YO+ H VU ILY
BRBRER TS WL LRFETRROATVS, /1T
7 22— F= T OFRY CIHAE IS A EHRICE, ¥
TX VI LTOHRER10kg /5T FOEILAT,
WE > 2RISR L AORICEE, L2h s
HTHLBEZICLTRNLENDH S LV ) (Mayer-
Rochow, 1973). FEl#EA BB Y D447 4 2R
57, RRELRELHETI—HROLEFEOLITHS
(May, 1984). IHEEL THHBILELTY —X 2T
THEV A ) (May, 1984). B0 32 HEH 5.
KCHLGNEMICFRS L TR SERFERL LTS L
ZAbHD (Balick, 1988). 7 7)) h D Angola (Oliveira
et al., 1976) X Nigeria (Fasoranti and Ajiboye, 1993) T
&, R.phoenicis hE 7 I AL TARTWwS, TDi3
b, Ko, TN LTARD LA LEH S (Brues,
1946). o7~ F & LT, Camercon T224+
DEOR-=HGEOHED, POINIEHLTED
12 R, phoenicis YRE LY ->T, SR FLIERR
Wb rFEoArl, BREUETARZLVIIDLD
% (Grimaldi and Bikia, 1985; DeFoliart, 1990 & ) §|H).
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Table 4 Chemical composition of several Rhynchophorus weevils (g/100 g)

Species Water l'(\:;gg?:.e Protein Fat Ash (mg) Vit?: é;‘ B Literatures
R. ferrugineus? 9.0 6.1 13.1 Fe: 4.3; Ca: 461  2.29 May 1984
(Papua New Guinea)
R. phoenicis (Angola) 10.8 24.79 20.34 41.73 2.37 OLIVEIRA et al. 1976
R. sp. (Amazon) 13.7 24.3 55.0 1.0 Durour 1987
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