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Effects of Silkworm Pupae Powder on Carotenoid Fer mentation by Rhodotorula sp.

CHEN Xin, WANG Xin-lei, LIN Lan-ping, CAO Li-bin, ZHANG Kai, TAN Xiao-xi
(School of Biotechnology, Jiangsu University of Science and Technology, Zhenjiang, Jiangsu 212100, China)

Abstract: Effects of silkworm pupae powder concentration, glucose concentration, cultural time and initial
pH of culture medium on the fermentation of carotenoid were investigated. The results of single-factor
experiments showed that when silkworm pupae powder concentration was 7.5 g/L, with glucose
concentration at 30 g/L and cultural time of 4 d, as well as initial pH of culture medium of7.0, the carotenoid
yield reached the maximum value of 14.51 mg/L, which was 46.9% higher than that of the control. In order
to make further improvement on the carotenoid production, the orthogonal tests were performed and the
results showed that the order of the factors affecting the carotenoid yield was as follows: cultural
time>silkworm pupae powder concentration>glucose concentration>pH. The carotenoid yield reached the
maximum value of 14.88 mg/L under the optimum fermentation conditions. Silkworm pupae powder
concentration was 7.5 g/L, with glucose concentration at 30 g/L, and cultural time of 4 d, plus pH value at 6.0.
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1 MHBEAZE
1.1 SSIwm#H

1%+ ( Rhodotorula sp.): VLHBHE K2FH
VTR ERA; /I, BEsH.: PEAR

el FE T ftl s A AgA . SRR, BEREE
srpral: 2R A R A E
12 UFE5E&E&

MG TAER (SW-C-J-1F ) 5 RN dEzs 54
RERAF; WHEAR pHit (310P-03) : L
ANRBHFAEA RA A SR ML (HK-20B )
BUM B BINL A BR S W) 5 7 2R T 287K T 2
(LDZX-40BI) : FifFH-ZBEIFaM; S4h]
WG EE T (UV-9100) - Jb 505 F 434X
oA mEARXE O (TGL-16G) @ Lg%
SRR IR (HYG-A) : &dx1
i IR AR i 3 A PR
1.3 EWHE
1.3.1  Hig skl s

RUEE L S R W IR 2L . BERER 10 g/L, &
M 20 g/L, %54 20 o/L; 70 B8 W ARG 37 3,
A 2% (w/v) 3E#y; 121 °C, 15 min KA.
1.3.2 HLHELE

TE 250 mL 9 = ff o G ) K I B R
50 mL, il B INASFERE &R 0. 2.5, 5.0,
7.5.10.0, 12.5 g/L (HE BRI RS ERE 7.5 g/L ) ,
AR 2B EE 15, 20, 25, 30, 35 g/L (HE
R RIS 30 g/L ), AREEFREIE 2. 2.5,
3,35, 4, 45d (HERHNRLRER4.04d),
K REBCORRIIER pH 5.0, 6.0, 7.0, 8.0, 9.0 (H
BHHEZELY pH 7.0 ), AR 1 35,
200 r/min PR IGEFE, 4% 3 APAT, Rl AR R K
KRS N EE, HRBCFHIME,

1.3.3 IERSEE

TERR AR MMM W . AR . R R ]
BFRENIG pH WAHEER, BREREE =K
AT IEAS 528 (WL 1), %% 3 AT, K
Pt KRS bR A, 45RBCEE.

F1 EXXEigIT
Tablel Orthogonal test design

%
K Jmak BWAM . DWRE
mggﬁ) WSZT)Cﬁ@W@“ m%ﬁﬁ
1 5.0 25 3.5 6.0
2 7.5 30 4.0 7.0
3 10.0 35 4.5 8.0
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1.3.4 49 (Biomass ) HYINE

Fe L BERFE A B4R, 8 000 r/min L
3 min, 3 EIHW , BRI ISR KBRS #5550, 50 °C
fe PR
1.3.5 W% DR SEL7EINE

JE bR A RS RSO ke, 3
RN I

BRSNS PR EE (ng/g T3)

Al XDV

0.16xW

s Adma WEAE DR ERRBPRAEREOG
fE; D hERBZEWWBEMGE; v RN
Ml e AR, mLs W R R IUIT FH ) k5 AR ) =
o, g; 0.16 HEAE M RAERIHLRE.

FiE MR EITE T ESRAK

B N EmE (mg/L) =4 (g/L) x
KW PR A (mg/g)

1.4 BiESHh

K H Microsoft Excel #4552 45 54l i 47 53
Mr X, AR ES 3K, 2R P E+
e ) Fom,

2 HR5HH

21 HEHEXWER
2,11 WISV EEXS RS bR R IR

e WA VA BE XTSI B el 1) 45 2R L
Bl 1, B 1 RTLUE B vk B i - T
AR DR BT R R 7E
FRIFRY N 0 g/L #2755 7.5 /L B, AEWm Al
K s MRS RN 19.23 g/L Fil 513.62 pglg
THE BRI 22.54 g/L Fil 643.67 pglg, FEH#E b
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Fig.l Effectsof silkworm pupae powder on carotenoid production
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WRE R, R A — s IR, BT DA
7.5 g/L (AR MRA XSS B R A R R
K
2,12 PR EEXT ISR 2 A R e
HIETHEUR BEXT IS B D R TS e A 25 SR DL
Kl 2, MK 2 ATLUE & AR B E T
AP RIS DR BTSRRI S, 7E
AR N 15 /L $2 /%) 30 /L B, A4
A M RE RN 13.50 g/L Fil 537.80 pglg
T B KA 21.58 g/L Fl 654.12 pg/g, K% k
ZERIAF) 1412 mg/L, REAEPEE N 15 g/L
B 1.94 £, HAEYEMZSGEHS MRS EE
SR AT AE P R N R A Y
AR, YA T 30 /L B, M
TAY BT G REC T RN hE™
W RRE, SOR B AR R, XA A
Kepe e —E MR, BT LA 30 /L ()3 A4 Xt
KNS M RA RN GG . BT AR R XA 4
ZIFHRE A BREY, BT LA N JFOE X iE 21
P B A Wt e R A A B, AR )
filt b, SN AR R U Y A R A A
T 1 LT TR 20 B e Bl L T R A A
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R A A 2 £ W RE R AR PR S R BT

125

700 ~
g;? 600 {20 ’é,
= 5001 =1
& a0/ 1°5%
% =
2 300 11034
. KW N RATR Him
= 200f =R =
% 100l —XE PR 15 R
05 20 5 30 35 °
R E/(g/L)

B2 #HEamRENENAT MFEXBHIZIN

Fig.2 Effects of glucose concentration on carotenoid production
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2.1.3  BEFEEFRIIEEA S N R R AR

B INICIPORE Y Pl e o s Al ERE NG
3, I 3 AT LUE & SR 3R 0 R A A4, 2R ) o
IR NN S b= e 2 ) < i [
M2 IERKF] 4 d i, YRS PR E RS
BWIA 570 g/L Fl 303.09 pglg 40 E & KMH
20.33 g/L Ml 632.45 pg/g, KHAE N E = mik
12.86 mg/L, JEREFemtal 2 d iHAY 7.43 15, EW
TEFIEEA S N R o B A B 57 A T ) 1 s
poL R iR (S DS AR /R IS E i
AP B BOR I . O R TS b R R
AR, SRR ]ORN T AR ) 42
M PR ER, YIGFRAT 48K, E
Prie M2SHH 4 N RS RS TR, BT LARE SRR ]
M4 dEXTEIAE MR RN A
2.1.4  HEFREILG pH XTEEIE DR R A5

IR EIMG pH XP2REHEE b R R B W A 45
RULE 4, INE 4 7T LG R 15 97 30146 pH M
5.0 FHEE 9.0, AW ASEH S bR G R e
GRS 354G pH M 5.0 &R
7.0 B, AYEMEHE RS ESMMN 9.77 g/L
A 379.02 pg/g EEEHRAME 19.69 g/L Fl
614.27 pg/g, A MR EBF] 12.09 mg/L,
JEREFR IS pHS.0 BT 3.27 £ . AR A RN
# NRW 2R REEYIE pH MR R,
X—Jr e TR NG pH AR,

YIS
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Fig.3 Effectsof cultural time on carotenoid production
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Fig.4 Effectsof initial pH of fermentation medium
on carotenoid production

J3—J5 M, pH LA e A g A% A ok 4 R
45 R B v Al R R 1 21 I B A ) R 2
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Table2 Resultsof orthogonal experiments

RIE A BURREE% B HEMRIE (/L) CE:3emti)/d D B53e30itE pH A WENg/L) 2565 M E4 R (ug/g) 838 M ZP 5/ (mg/L)
1 0.5 25 3.5 6.0 18.77 546.9 10.27
2 0.5 30 4.0 7.0 21.37 622.45 13.30
3 0.5 35 45 8.0 19.64 577.21 11.34
4 0.75 25 4.0 8.0 20.61 601.78 12.40
5 0.75 30 45 6.0 22.57 651.19 14.70
6 0.75 35 3.5 7.0 18.97 618.29 11.73
7 1.00 25 45 7.0 18.47 596.22 11.01
8 1.00 30 3.5 8.0 17.5 579.61 10.14
9 1.00 35 4.0 6.0 20.45 615.19 12.58
K1 34.90 33.68 32.14 37.54
K2 38.83 38.14 38.29 36.04
K3 33.74 35.65 37.05 33.88
ki 11.63 11.23 10.71 12.51
ks 12.94 12.71 12.76 12.01
ks 11.25 11.88 12.35 11.29

W2 R 1.70 1.49 2.05 1.22

T R UIREAS DR ERAR AT

Note: The R-value is calculated with the yield of carotenoid.
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Wz, MREFRIEG pH MR E bR al
M f /N, B2 BRI B S R i 5 T
FNIGUT g = 1555 BF I00) > 2 A R e > 2 ok >
B gR B0 46 pHo MRS R T, SeAERR BSR4
EH AByCoDy, BVEEEMIRE 0.75% 75 4 Bk
J& 30 g/L ., KiF2IE] 4.0 d, B =40 4R pH 6.0 B,
i PR RERARET] 14.70 mg/L. A
T fT ABELRKIE, KWE NETERN
14.88 mg/L, HPA RS e = i 0.37 mg/L.

3 #it

(1) PPRIRSCIRZE R . 15 %5 W5 F0 7 0
JE LT TR R A P N R R R ORI
J&, W 7.5 g/L IR IR RN 30 /L R BERT
HKEHE DR e BRI R AR T A Y
PR AT N R, M IRa A
4d i, JEEHE MR R R WA K2R
EHG pH SRR, TSR IR A R T 2R R
AR A SRR

(2) IERSLIEER R SHEXMEIHE N
BT 8 (W R W /NI Sy = 15 SR sF (] > 7 i oy
VR S A R R B > R S 4G pH M 2E R W]
M, ARG G N 4,B,CoD,, RISk vk
JF 7.5 g/L. WA 30 g/L. RiFRmE] 4.0d.
Ei R EIG pH6.0 BF, EEAE MR ER KA
14.70 mg/L,

(3) FEIEASSIREE RN A T TS0 50 50 0E
KEAE MR N 14.88 mg/L, BRI LI
e 0.37 mg/L, SEEEE IR R S AR )
SA RIS S bR R EEA T T2 g4t
SRR
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