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Abstract: The study utilized gas chromatography analyzing the abundance of fatty acids in the bodies and o-
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varies of female silkworm pupae. The results revealed that the variation range of fatty acid abundance in
the pupal body was small at first six days of pupation but increased from the sixth to ninth day. Overall,
the main fatty acids exhibited a decreasing trend, while the trace fatty acids showed an increasing trend.
The variation range of fatty acid abundance in the ovaries decreased with development. Different main fatty
acids exhibited diverse patterns and directions of change, with an increase in unsaturated fatty acid abun-
dance and a decrease in saturated fatty acid abundance. The abundance of trace fatty acids significantly de-
creased with development, indicating a less association between trace fatty acids and female reproduction.
The differences in fatty acid abundance between the pupal body and ovaries gradually diminished with de-
velopment. By the sixth day of pupation, most of fatty acids in the ovaries differed significantly from those
observed during the initial pupation stage, but were similar to those in the pupal body, suggesting the de-
pendence of fatty acid accumulation in ovary on the pupal body fatty acids, which is likely related to ovari-
an development and vitellogenesis. In the later stages of pupation, the highest abundance of a-Lindenic
acid fatty acid exhibited a decrease, while the second highest abundance of Oleicacid fatty acid significantly
increased, which may be associated with eggshell formation and oocyte maturation. Linoleic acid displayed
the greatest difference on the sixth day of pupation, with a significantly higher abundance in the ovaries
than in the pupal body, indicating the specificity of accumulation of fatty acids in ovary during development
and oogenesis. These results provide important clues for further investigating the mechanisms underlying
the role of fatty acids in female reproduction of silkworms and other insects.
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ik FT R 2 M B ) By . AN S 5 AR IR A K R B RS SR AR, I A A R R A T A R R
AL RERRBGE R R ERSER. TR S . A AR (Unsaturated Fatty Acid, UFA)
HR 1) 17 270 it 3 Il e M e 4 2 A il % A B R T LA U S R L B R A B R L A LU
b v R I M I R T L A G R Uk O e B 4R IR R ORI AT R A, /N B
A B AR 5 A n-6/n-3 22 ARG U AR LU MR 2 DD AR OCT L STl sh M R R B, b n-6 £ R
AR Wi B2 v] LAATE 75 W0 BT 28 B8 (Caenorhabditis elegans) BBHE 40 M 09 /NG /N R BF A= BU %) 20 % . I S 805
SR G RO A A B R R RIR T AR R sh W . 48 R DL (Pernaperna) WA AR DS H A
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TR . R IR TR AN+ Rk oS TR AE 8 W e gE S e sy (AR L BO IR T, IR e AR
P06 3R, M0 AR A0 A M5 R 22 T 1 AR Xt 55 A L (D) 2 B o R R Y A g bk AR i R X B IR VA R
(Macrobrachiumrosenbergii) () BB & B E 5 5 BA AL HEAE Y. 24 KB % (Daphnia magna) 1K P 16
e BE S VR R R U I 4 M X B e R 2 B L A R R L R W R L R Ry TR BF AT R L 4 M g
(Arma chinensis) Us £ 16 F G 17 IR 23 38 i JFE 5 A b e 14 A 04 9 Bl i, 0 4 20 BRLAS A0 R 07 2 0 A R 7
U1 J R TR R AR B T i B L A VS A B OR BRI AR U R A W i A BUBLR (Propylaea ja-
ponica) 7= YR TEARIYT . 5= B R B L O R R B T B T -6/ w3 22 AN A0 A T R LM 4 T B
¥ (Apis mellifera) 72 s 28 S 46, 4 B+ 22 B8 (Bactroceratryoni ) % HUTR £ & 4 K2 I R 19
ANFE IR ZE AT LR TR B Ling SV RO A ST 45 R WL ol a5 N B R B R 9R B D IS (Aedes ae-
gyptDO B ETRBIE R, &SSP E R FTEWN . YYIEHE %, Gutierrez V" W58 & I, 16 48 ( Drosoph-
ila melanogaster) ™ , il i B FR IR MR o2 ALBEFE D, L ORREAN M 0w /> 17 50%. iR 5% 45 SR 15
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TENBEE AR R Z — ., RIAE2 94 = MBI A B )2 . 5 e (19 28 58 18 75 0 e b 95 7 A
PG A HE . CAITERY, S 5 4 HUNS D7 Y R K R R T O A O,
I i 1) i 7 R S ) g T A (ELIE AT A PN TS 0 A e R N R T A . X — B R R
Ui V2 0 30 B B R T I T SRR R e DB R B, 7 4 A 0 A S R AR L o) R
S S I o 1S O S R AN, SRR DR 3 U P R R A MO A A R D BT AR L
FURT . 63 72 0 i o 2 1 0T 7 2 B2 4 v o i 3eh 14 JF S RORD O 163570 A 8 TR A O R I R 1 43 T F
FAXTE A AHIETE 53 A 1 AN ] 5 75 Ak 300 o % R0 B0 68 0 R I R o 85 SR RT R R AT S R I3 R T 2% 4
oAt B HOMEE A= 5 A9 4 T BIL A 22 3t B 202 R

1 MG E
1.1 #iks

TR A 5 W 4l i R, AR A 0 Gt B A A AR R AR R R R AR R SBOAE 1k I )
AA2E 2 h LAPA L B A4 R/ INARARL L it Ry o I AR A AR A 1
1.2 GREREHR

TSR BE 24 °C~25 °C, W 75% ~80 %0, HEHUTE I 4% 1 W Ak sf (B AH 22 2 b P 19 SHE O 1> 140, DA O £k
Z B, B 24 h @RS 1 D, B EHIEE 4~6 AR, 2P RT ISR 9 A K H ] Y O A
B,

B 552 210 fff 5 7E B R 2% vh W (PBS) (pH=7. ) "R ili47, W BRI B 225 H PBS Uk 2~3 & .
1.3 RNA ZEL, cDNA &5 ML K LR35 3L E 2 PCR(qRT-PCR) &3 #7

K T4 304 B0 SR T 98 AT . Trizol 5 4R U RNAL FiliJ5 ] ezDNase S5 FEdh RNA £ 37 CIi#
H 2 min, EBIEFEH DNA, FLL oligo dT EZEHMR NTIY . 5 M-MLV W5 5 (Promega) —if, M1
Takara [ % SR F) & UL 4 & L cDNA. qRT-PCR 43 #7 H SYBR Green (T-hermofisher) %¢ 3t 44 B r i
Dl BmTIF4 3} MZ . RIKZ N 2xSYBR Green qRT-PCR mix 10 L ¢cDNA 2 uL; 51#14% 0. 4 pL;
ddH20 7.2 pL, &N 7E ABI Prism 7000 Sequence Detection System (Applied Biosystems) I 5¢ i, < 5%
. @ 95 °C 30 s5 95 °C 585 60 °C 30 3 @ 95 °C 15 s; 60 C 1 min; 95 °C 15 s, HPMFEARRE 3 4ME
YirEE A, MR EGR R 22 TS, R SPSS 8 i ANOVA SEHETT 7 22530, IR ik H 2 & 4
HEAT I 3 M 25 S ar B, Horh p<<0. 05 RORFEARM 22 5 R A Gt L. B BmEPS0 W IE 0 519K
AAACGGCGTCCTACAACCCTT, mIngI# A TCTTGAGCGGGTGGTGGACT, #F BmA. L12 fI1E
W58 GTGTAATGGGACAGGT, 5144 TAGTATGGAGAACCGC.
1.4 BATEMBRENERRE

V405 15 O B2 %) 0 A R AT L FEOTIRA), (RS ARRRTE 5 g LU b, JH TR AA R D R 43 BT 5 K O
AR . FEOMRS), Wik 1~3 d R OR AT H G B R AR RRTE 0.5 g BL B, Mk 4~6 d B9 R 50 R B
PRFFTE 1 g DL By WAk 7~9 d py B SLAH S B i R EFTE 3 g LA b F T B SR 5 R 73 .
1.5 HmitiE

FEHFRE 0. 500 0 g FEfh, BHEEIA)EE T 10 mL B.08, BAMG##T 3 WAEYFEE. MoK
A 5 mL &7 ER G, mERZIRS) 1 min, 285 50 CRAI 1.5 h. BALH)E, 4 000 rpm
B0 2 min, B BWEREBIE.OE, EEU FRBOPE R, JFRG M RERBOR. AR5 19 52 B0 oA
2 mL 1 F1 NaCl, 8% IR %) 30 s, 4 000 rpm B5.0> 10 min. B AVAHEBR B B0, A 0.5 g TL/KFLE
AT 4R, 4 000 rpm B0 10 min J5, # BVEWRFER R0, 50 CAW TH:, HS20HAEN. S m kL
5 RS mL IEC e 3 mL S SEALINIE IR, RIS AR 60 °C HIER AL 30 min. 4 000 rpm B.L»
10 min, B EE 1 mL & 0. 22 pm AHLIERE, 55 0 A ZERE IR o 2 E 1T SR 3% K 56
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1.6 FmiEn

Agilent GC 7890 K AH 03X ., FID #: M 2%, DB-FFAP 445 3% A (60 m * 0. 25 mm * 0. 5 mm).
iR . 1 pls EFEIREE . 250 °C; AR . 280 C; HRMIREE 180 CEE. /W, 5
k50 1, Wi : 1 mL/min. . 2 25 0 AR 40 2 400 ¢ 40.
1.7 HELIE

NSRS 5 A B 1S [W) B D5 R 0 T AR, O DA T AEC A OB D R A S 0 T AR Y o b XT3
WAV HEE AT HEITR. 55153009 25 58 B4 IR 195 B2 /Y A X 5 .

2 &R

2.1 REWPNELESEUE
RAEMWA ZZ4AWNXFRONE , FMEREA 4 RONEE . KM AR & F 6K ETE S mE 1 iy
N ANTERAEEE 1, 2 d FIERARES 9 dCPIAERT 1 &) IR B S 1 Z2 47 P g B 568, JHC % 1ef (i) 457 &8 7 — 0] B9 .,

a. B1APELERENR c. EIAPHEEAERENR

~3.56¢C )
d FA4ANPELERER e. BIIMELEREN I BodMELFRBN

g BTAPRLERL h EAPRLERN i BOAPRLERN
Bl XEREFARNLZENANMNERS
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TEIGAL 2K (8] Ta) AT LA 3 19 S04 8 i O SR A0 I8, B A WO R AT B9 SRS AR BT 7 A I I S il
PISEALSE 3 d, BPEE K B E BN (& 1a-1o) . IR R Y™ RE. TEMALois . opigan. Ao/, Hi
B, EFALSE 4 d TFAG, 7T LOWEE 200 B RO, ) 7 405 6 d. B 548 Fod s 1) B o 1R BB I A
TR R . PEREE O AR O, IR @ A @R IR O 1d-1D. SiAEEE 7 d, BR SR HE— B KT
FEW A . ISR T I A B SR SR O LA KR R o B R S SR B B R i R S (AT 1)
BT IS 8 d. BPEAE AR B EL A SE 1B IR A LR o i 1 /D R BRI R e . R A i [
AR . IR0 OARR . R RIBF I 2%, Bt 78, B0 7 A R (I8 Th). BfAEsE 9 d, BRSP4 T
REASRIGE D EAE N BRI B0 K TR SR RS (1.

2.2 WIFAEEREPMERXFMNFREMRIARRENH

YIS K TN T A A e — A S AR RS BRA F R RIS, DA RO T e R A T, B
F PRI, BN A B0 X R E . BN TR AETT AR 6 W B B AR TS L BN B AR U O B
PE AR L O E A BT L 5 A U N O e R RIS e X O SR A RO A P O T SR L 4
BRI A AR R AT B 4 S ISR D OB T AR O A i AR BRI SEARER 1 d OO EAE
GERE N AL, A A IR T UL L S AEER 3 d (B AR DR S L A P O g YL T L) L B Ak
56 dCBPSRAE Rk v B A A0S SR OB R R BLE R, B el e D TR ) AR AR S 9 d(BR
AT i P9 A KR Ab . BRAE P 8 DR 23 BB 1 1 TR e . AR i R A U IR . B I ATR R T Ok . R o)
FERZ ) i BN A

16 51 PO, 0 45 48 M L R U R AL AT e
- —

T LRGN 2~2.5 h, 5% B AR 450 D>
B 2 R TE R 0 O TSR L R DU R I 400 I D6
AT RS B R ) U9 T & R Oy T 09 AR R 350
.. B QRT-PCR SPBT T EES 3 d ML Zz‘;
556 d B 5L B B B AR A g RS 5L N BmEPSO (9P A % 24
B bR G BB M BB BXRES L2 £RW F ]
BmA. L12 (BR5¢ 4 BUHAR R B D B KR 1E oL, 45 -
e 2 fros . B A bR A B I BmEPSO 7E i fk.
83 dMERL. EWE 6 dA B REEL, BN " .
SO 1 R e ik 2 S ELAT 5 MR AR L. T B % A A R —— B 112

AL BmA. L12 AP~ I 3 18 R 46 ) 3] 42 3. H2 AARERNERERSEENRETY
Uh, AT LIRSS . O WL 3 d. PR E L
T O A R B LB B © WALES 6 d. 99Tk IR AL T U0 K AR L BE . BT TR M R R AR, X
ABF AR B0 K A b AE AR B 2 S, AT DAAE S O 7 & Ak B B AR ek e Y. SO A S 8 T R A B By 4
AR ERI R WA 1 d, DR T A B E S WAL 3 d. I AR IT LG WA 6 d, OB O A AR G
WHALEE 9 d, BRF RO, BR5EAE B8 He.
2.3 WK E TR O RS GBS

FFH BSOS 3% (GO M IRAK (LIS 5 Hh 38 22 C4 % C24 3 37 FPAS IR . 45 A 2 17 12 Fb g i
W2, A AE N BRI . T HBRIGER . FEM R . FEf iR . BRI . AR . BEAR IR . MR . WIMMR . oIk
ABETR L AR SRR, TEWIR T, o WRIR & R TR, TR, N 37,6872 ~48.640% . MARIK

=
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Z, FEHN19.262% ~20. 280 % » J& HAR UOZAF AR . A5 A5 R A I0 R . 3 B 43 51 14. 085 % ~15. 716 % »
8.613%6~14.199%, 6.349%~8.501% , XLLARM PR A FHETE 96 6 LA [, & TUHRR) 2GR, HAR 7
FRE MR S FE AR 4%, JB FRUORIRIIRR (% 1, % 2).
WEALES 1 d 255 6 d, WA A 2R D R 00 F AR AR/, AR NIRALER 6 d BNEE 9 d, AT RAWAR
B o- WKL E B B N R, M 48. 207 %M % 37. 687 %, FIEWEEE R 10.520% ; Mk, 1 JE R Y = 7
EHEM, 8. 613% L TFE 14.199% , MWK UFE N 5.586%. 7E ML [A], S i R 1Y = B K S T .
6.948% L FF% 8.501% . KRR N 1.553%. HE Wi EZAEHTRR MW+ E A mER/NGE D, %
JE W R 1 A BEAEIALSE 1 d 25 6 d B B/, MAESE 9 d W R e (R 1), 7 FhiRE s i R 1
JEAR AL Jy ) 25 R A TR, (0B BE & 7R SEAT R N, X5 AR R 0 AL B HOR TE]L (AR,
o BRI AL SR 1 d 255 6 d ARk B B0 B/ T45 6 d BI045 9 d AR fh e BB, X 5 3 225 i I 114 A%
FEAFFIEAR L (R 2).
Rl REWFEEE(REME)ETERHRERE

) e 2 5 2 e R a TR ‘
i BRI/ Y
(C16 : 0)/% (C18: /% (C18: /% (C18:2)/% (C18:3)/%
D1 15.716 0. 034a  8.620%0.011c  19.26240.012c 6.682+0.005¢ 48.640%1.158a  98.92041. 159
D3 15.709+£0.063a 9.023+£0.086b 19.66940.077b  6.349+0.174d 47.270£0. 130ab 98.020£0. 254
D6 14.0850.003b  8.613%0.031c  20.2804-0.014a 6.94840.006b 48.207=40.025a 98.1330.043
D9 15.653+0.073a  14.1997+0. 114a  20.262+0.086a  8.50120.026a  37.6872-0.070c  96.30240. 177

AAALTE R 1.631£0.034 5.569+0.119 1.01840. 019 2.152+0. 175 10. 95341. 160

TE: /NEFREARF R 22534 58 L (p<<0. 05). T,
K2 REBEWEE(AFEFNE)MERHBRFEE

B RN + MR Feih BHM AR A Tl =
bt BEE/%
(Cl4:0)/% (C15: /% (C16: 1)/% (C17:0)/% 17+ /% (C20:0)/% (C20:3)/%

Dl 0.167 9£0.033 52 0.119 1£0.028 4d  0.457 740.109 4b 0.195 320.009 0b 0.078 9£0.007 3b 0.387 60.001 84 0.335 0£0.083 0b 1. 741 5£0.144 7

D3 0.119 240. 054 2ab 0.357 60014 9b  0.413 2£0.021 8b 0.210 20.010 6b 0. 087 6£0.005 0b  0.480 2£0.003 1c  0.312 640.015 0b  1.980 6+0.063 2

Db 0.1311£0.003 Tab 0.239 8£0.009 3¢ 0.418 9£0.002 9b 0.205 1£0.006 5b 0.077 9£0.001 1b 0.514 5£0.003 4b 0.279 640.000 5b 1. 866 940.012 8

D9 0.095 3£0.017 9b  1.227 20.034 92 0.598 5£0.002 62 0.359 440068 9a 0.128 5+0.034 8a 0.675 6£0.021 52 0.613 2£0.070 3a 3,697 7£0.113 6
BACRE  0.072640.0380  1.108140.0450  0.185 300219 0.164 1200695 0.050 60.034 8  0.288 0£0.0215  0.333 6£0.070 3

2.4 WA EERERINEREHBRER

TEGR L, AR IR 7 12 MARIIER . Hrh o W RRER . THER . FRAEER . A A IR RN I i
5%, BT EENRWIMR ., HEFE R 88% ~98% (£ 3); FIA 7 Fh G BR 2t i N Wi i .
1d PIAMIHE 3 ASEHIHRIR T 626 (% 4).

HEFAARR, BERPREHFEIRNRAEENRFSRP LR ETH B A, WAS 1dEH 6 dW
AR EE R T4 6 d 245 9 d BZSIRIREE (K 3, £ 4). MKW S, BRI BEHRNT . ME LTk
A1 AL FNRG B 2 04 =F BE R0 (RORIAE 17 AR 19 T B R R (3R 3). b, iR A E BE R R B AN Tt I A
T 1 FE B 2 B AW T B 5 o ORI R I 12 1 2 NI AR 55 1 d 258 6 d Frgk BT, SRJE ST R A
BRI REFEIRALES 1 d 255 6 d S MR, RS RO e (R 3). A R AR R KA o- W RRIR . HF 1
M 10.760% L TF% 46. 802% , MK MRE N 36. 042%, HUGERENERR . H A M 31.811% FFE%E 6.835%,
TREIREE S 24. 976 Y05 FRAHER I FFEN 27. 469% FRER 14.171% . FREIEEE SN 13,298 % 5 M ER (1 7= B2 A

i F) = 4 ek
B T U AL 5
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12.937% FFFE 24.420%, K IEE K 11.483%; WilBE A F B 5. 758 % & 8. 978%, MK IEE K
3.220% , Ak iE B fe /N (R 3). DB E BRI MRS EEEWILE 1 dEE 6 dBEAFT AWM=, H1E
K B W, 7655 6 d 25 9 d AL E . B EE AR IR 1Y A T & BT

R3 FEWPEETEREMRFE

T A R 1 i 1R MR DIAGN a- R R
MEE/%
(C16: 0)/% (C18:0)/% (C18: 1)/ % (C18:2)/% (C18:3)/%
DI 27.46940.859a 31.811£1.029a 12.937+0.384d 5.758£0.175d  10.76040.319d  88. 7354 1. 441
D3 19.03940.139b  21.98140.108b  20.29940.091c  6.701£0.086c  26.17540.143¢  94. 19540. 259
D6 14.17140.032¢  7.09340.024c  20.899+0.019b  8.97840.012a  46.802+0.059a  97.943+0. 075
D9 14.54740.017¢  6.83540.013¢c  24.42040.022a  7.7364-0.023b  44.05340.030b  97.59140. 048
AAEERE 13.29840.859  24.97641.029  11.4834-0.384  3.220%£0.176  36.042740. 325
R4 XEWNENSENBREE
W R THHRGER FRRm BIm BHm AR A= HmR SR
(Cl4:0)/% (C15: /% (C16: 1)/ % (C17:0)/% (C17: /% (€20:0)/% (C20:3)/%

D1 0.478540.182 9 4.252440.127 da 1.065 940,297 1 0.655 50,049 92 0.626 60.316 82 2.207 4+2.1917 1.979 0£0. 448 52 11.265 342.290 3

D3 0.480 1£0.047 42 1.856 8£0.006 9b 0.840 6£0.018 Oab 0.633 0£0.032 82 0.187 4£0.003 6b  0.829 7£0.0375 0.978 2£0.209 4b 5. 805 §£0.221 3

Db 0.205 7£0.084 85 0.308 0£0.016 4c 0.659 24£0.018 7b 0.219 3£0.006 7h  0.051 4£0.003 5b  0.312440.0525  0.301 1£0.017 4c 2,057 1£0.104 5

D9 0.336 240,025 6ab 0.432 2£0.031 9c  0.677 50.007 5b 0.240 20.008 0b 0.056 8£0.000 9b  0.373 640,003 3 0.291 2£0.010 2¢  2.407 7£0.043 7

i
DREL T REEE AN RE SR P EEEA R E, B 1 d 25 6 d iy 28 10 B K T I 1L 58
6 dZ259drEMIEEGR . 5 EENNRR M ZELGEA R BZ, o955 fcE 08 bR 08 3k
BB W N R
2.5 WEABLREPHE-PEEHBREEER
A e L 0 I R A A T O B b G 5 R T R R T LA R B AR Ak 0 30T . B AR AR R v A R A A
JE W7 IR - BEAIR T U0 AR, 45 0 02 o RR TR AR — 7 76 O B op i 35 B2 WD ARG T o A A b Y SR R T O AR
w4 R 0 R R TR R A 1R 1) S R S T AR (IR 3). B R B AT, O L 4% 32 AR i R
= B S AR RS MR FEZ R 2R WA N, BEEBET -8, HBERE RPN T 2 5.
HARTM S+ oW FRIR 8 22 S AEURIEEE 1 d N 37.880% . 45 3 d R 21.095% . 556 d N 1.045%. 55 9 d
M 6.366%; WAGIRF 2 TS 1 d Ry 23.191%, 53 d N 12.958%., % 6 d A 1.520% . 5 9 d
M 7.364% s BAMEBR ERE E AR 1d N 11.753%, 4 3d N 3.330%, B 6dN0.086%, H9dAH
1.106%; MR F B 22 S AEMIb s 1 d N 6.325%, 45 3 d N 0.630%, B 6 d N 0.619%, % 9 d AN
4.158%; WiliTREFF 2 F AL 1 d N 0.924%, 3 d N 0.352%., # 6 d N 2.030%., 9 dN
0.765% (£ 5). WiALEE 6 d, GO AR Y o- WKL . TR . AR R SRR £, 2R &/, A3 T
BRSSO . B SR A ok R D R Y 25 S B K. 5 e R AR R A . W R F AR R A
ANTE]: WEARES 3 d, B AE MR O S Py TR R 22 S b, MIAEMRALEE 6 d, FRE2E R R K (Kl 3b, 30).
et IRy 2 7 0 R B B 2 ] o B 22 SRk S R BRI AL, BNTEIRAE NI 22 R R K, R E &
W /0. R A S5 B I R AR e il R ) 7 B9 SRR AR T ) o R 22 RAE MR AL S 9 d BR/hAh . AR T IR D R

0.274440.097 1 3.944 440,128 4 0.406 7£0.2977 0,436 2£0.050 4 0.5752+0.3168  1.8950£2.1923  1.687 8+0.448 7
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TEMRALE 6 d 257 f/h . B 9 d ZRMAWHIMGE 2, £ 4.

60— 50

[ G0N Hl E{R
3 op& 40+ O g
c\c 40— c\c
> W 3or
4u 4u
® |2
g 201 z
0 .—l 0 .—I
C16:0 CI80 CI8&1 CI82 CI183 C16:0 CI80 CI8&1 CI82 CI183
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