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Effect of Vitamin B, Addition on the Hatching Rate and Production of
Resting Eggs of Freshwater Rotifer, Brachionus calyciflorus Pallas
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This study was performed to investigate the effect of vitamin B, addition on the production and hatching rate of resting egg of
freshwater rotifer, Brachionus calyciflorus. Different concentrations of vitamin B, was added into concentrated freshwater Chlorella
before fed to rotifer and rotifer was cultured in 250 mL flask. The maximum density of rotifer was 138 inds./mL at 6 ppm and it
increased with an increase of vitamin B, addition. Mixis rate and fertilization rate of rotifer were 63.0% and 89.6%, respectively,
at 6.0 ppm. The production of resting eggs per mL was 231 eggs/mL at 1.5 ppm, but there was no significant difference among
vitamin B, addition levels. The highest production of resting eggs per 10,000 rotifers and Chlorella dry weight (g) were 11,289 eggs
and 121,252 eggs, respectively, at the 6 ppm. The hatching rate of resting egg was not significantly different among vitamin B
addition levels, but significantly higher than the control (without addition of vitamin B:.). These results showed that vitamin By
addition could affect production and hatching rate of resting egg of freshwater rotifer, B. calyciflorus.
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244} rotifer, Brachionus calyciflorus®] B 8AME amictic fe-
maleo] H& A43e A2 a 310 283 1FF mictic
female® vlol 3 T (resting egp) & FA3e F444
o2 Yo, o ¥ rotifer I 7HE F9 #33 ¥H& &
£HoZ BETL & A& B ofe} rotifer HFM Y-S seed
e 5489 AFAE 2 oF Aoy 7] Yo|ER e
o] 48 4 It} (Hagiwara and Hirayama, 1993; Hagiwara et al,
1993a, b; Park et al, 1999; Snell and Janssen, 1995).

39 Brachionust 4 W73 g4 dig 73L& FEsA &
#A YAE FAW strain L cloned} 2L FAF 899 $2,
Hol2F wGUE 5o B #3HA g} e} B S
vtk ¢ A 9o (Hagiwara, 1996), T3 42 ol &9
Aol 4z o) g1 Buso] gt} (Hagiwara et al, 1988,
1989; Hagiwara: 1996), W&t Brachionus%9 4% %7 BAdze
o F77F YA 53, rotifer’t 473 vitamin B,$ A7}
2o Ao BuHD ¢ld (Maruyama and Hirayama, 1993; Yu
et al, 1988). o)A 3 rotiferd] AFE FPAIIE F4F 4¢E
31 Q1€ vitamin Bp® AT AXW vitamin Bpd 3ol
e AZ Yo AL HI3AY wdse EAMFHEA vitamin
B.E AAEE bacterias HAFLEAN 4& 4 AT (Yu and
Cui, 1997). ©)818 A3 o] 23t Hagiwara et al. (1994)2
rotifer A2 el d3 £H9 bacteria® ¢F £ ¥ roti-
ferd Hol2 FF3QE W, vitamin B,E A A= bacteria’t
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rotifer?) FAAMAE 2 WTF S Ao - HHH LS 4L |
Az 2udge, T3 Park et al. (2000)2 ©54F B. calyciflo-
rus? Holol vitamin B8 F7P7F 484 E 2 WY A4S
FNAZ £ dde 754 AAFAEH )AL bacteriad] ¥
k9 ¢ vitamin Bp® A7 bacteria® F2€ FFARH TA
o bacteria”} vitamin B.,& &473+9] rotifer?} vitamin B, & %ol
48 bacteria® HFATozZH FARAET WTFE Aol =
e Aoz gugd

ety B d3e 24 rotifer, B calycifloruse] HelZ Bl
o] g3te BT ¥%F Chlorella®]l =¥ E vitamin B,E H7t
gt rotiferd) FAAAEH WTd AAE A LH vitamin
By FEEE AAE UTFH 33Ex AT
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£ ddd) AHe-H 954 rotifer, B. calycifloruse A &7
strain (Hur and Park, 1996) 2] W& 5 mL multi culture cham-
ber (MYFF 3mL)ol &3 27T, 3,000 luxZ 94 2HE 4
oA 36417 T FAG o, F3E female T 720§ 2
mL multi culture chamber (8]%% | mL)A ¥Wl%& 3t 717
e Aol & femaleS A8 AME3ATE H4H2 vitamin
Bn7t A7t A ¥& B4 FF Chlorella (4, 434D 1L
ol vitamin B,; (Sigma, 9%)& 0.7, 1.5, 30 2 6.0ppm°} S
713t vitamin Bpd F H7PFR dET S 4 rotifers] o
olZ FFEAAY. Yol FFHE mL7 rotifer 1A E 7|FoR



Vitamin By, #7}7F ©4=2}F rotifer, Brachionus calycifforus Pallas®) W7o itz 188 njie 9% 161

3o 9gat % Chlorella® AZZ%22 8881 mgol HA 3%
of = W Ul FF3A H2 rotiferd] FFEET 250 mL
AAEgaa (WY 200mL)o 1 AA/mMLE e, 48z
& 27T, 3,000 luxZ A AP7|TL rotifer’t LW
S ¥ T2de ¢ A4Y FEUE Y 4L 33 s
3t

Wkt % 19 13 YA (stereo microscope, Olympus
CH-2)3ol M rotifer female® EFEE AF3H LM rotifers]
FAMAE, FAE, rotifer 10°NAT W7 AL 2 Ho} Az
% (g% W73 YAH& Hagiwara et al (1988)9] WHgel wiel
Asretgo, £ wlY71Zt F rotiferd) AFAE (specific growth
rate, ) (r=(/Din(N/No) (T=3% °1F rotifer7t HnAE |
EE3717A Y M FD S Ne=T days9 rotifer 3 Ux; No=
rotifer HEEE))E A Y.

7} vitamin By, H7FEl whek AR U7 @] Rig dde
Yredg 4C, o 2doA 3E 5 28¢ F SmL multi cul-
ture chamber (W14 3 mL) ol W& 1007 WS &3k
WS ¥3lzAL 28T, 3000 uxE ST 3647 & Y7
N 3G rotifers ZAMIHTH 482 33 whEg,

Vitamin By, A7}& W& B. calyciflorusd 1Y%, 43E,
FAAAE, W73 A 2 3o U3 48 ZHAE One-way
ANOVA-testS 21314 Duncan’s multiple range test (Duncan,
19552 Mg Bazre] F94 (P<005)& SPSS (SPSS Inc, 1997)
program® 2 A3}t

2 o}

944t rotifer B. calyciflorus®] vitamin B2 # 7l wg
rotiferd] AL, AZAE, FAAAE, FHEL Table 13 2t}
Rotiferd] #ZYEE 0.7 ppmT A 71 £E 594 WA /mLE
A gk 279 1S ppm T e 9 HQA Zolg BelA] itk
(P>0.05). 2384 3 ppmTY 362 A A/mLeY 6 ppmT2] 138 /WA
/mLeHE FoAQ Aolg EYT (P<005). 4FEL RE 4¥
Fol A 0837~11072 Z AETY {F4HQ Aol ey
gk (P>0.05).

FARAAANEL 07 ppmTANAM 258% 2 7HE BA Z2AE oY

z79 281%9 #943 Aole §igle™ (P>0.05), vitamin
B9 #713o] Bold4E F713te 6 ppmTolAM 7MY & 63.0%
2 Jetgt £4 84 doNE dETA 37.0%2 7HE @A
eI o vitamin B,,o A7tFol BolAS+E FUkse AL
2on gzre vudte §9802 6ppmTolM 7MY S
89.6% 2 UERGT (P<0.05).

Vitamin B8 A7 w2 ddui7& A4, mLE WT
A AE rotifer 10,000 A WF S A Chiorella AZ 5
T A D R3ES Table 29 2o 49 Wi A
ZTNA 7t 2L 6970/9/mLE vitamin B, 27179 219~
289 /Y/mLE §2A < AFo]E BYAH (P<0.05) vitamin By,
A7ME MY FA Zole & F (AT (P>005). 282
mL% WFH At lolde tzFAAM 5§75 A/mLE 713
2A Jehgor 15ppmTAlA 2311 H/mLE 7HE A JER
A% vitamin B, B7HF ZHlle #9390 Zolg B 4 gt
(P>0.05).

Rotifer 10,000 7§13 2 & A2 ixFoA 119842 7}
Z 9A JeEPRoH vitamin B, A7FFol F/1E4E #A vg
e 43S 299 /M 52 AA4FE 6ppmTolA 1128902

2 AYT7Y% 793 o] E EYt (P<005). £ Chiorella
5% (7 W7 B4l dojMe iz 1575742 7}
A A 248921 07, 1.59 3.0 ppm T8} F-9F 2 Fo)e
GJerdA gk 28u, 6ppmTelA 7 ¥ 12125202
Eh} O AE79 F93e Aolg BYT (P<0.05).

B gl M= vitamin B, E A7 FA & 2T
482% 2 714 YA vElgod, 6ppmTolA 809% 9 M £
2388 Yo} vitamin B A7HE A9 §93Q Ao
© verdA sk (P>005).
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Rotifer?] A% 44 A% v A7t BAZE vitamin A,
C,D, E ¥ B, 5 ¥8A %} (Maruyama and Hirayama,
1993; Maruyama et al, 1997; Satuito and Hirayama, 1991: Yu et
al, 1988; FH &, 1994; Sl %, 1990). 91 FAHE 53] vitamin
BT 54} rotifer, B. plicatilis$t B. rotundiformis®] 73 ¢l

Table 1. Growth and sexual reproduction of the freshwater rotifer, Brachionus calyciflorus cultured on the different vitamin Bi. con-

centrations'

Concentration of Culture davs Maxi.mum density Specific growth Mixis rate Fertilization rate
vitamin Bj; (ppm) ¥ (inds./mL) rate %r) (%) (%)
0 (Control) 85+ 071° 544 + 198.0° 0.837 + 0.0283* 28.1 £ 11.05° 3.1+ 439°
0.7 8.0 + 0.00" 594+ 933° 0912 + 0.0212° 258 + 436° 40+ 670%
1.5 8.0 £ 0.00* 539+ 80.6° 0.898 = 0.0212° 416 + 8.15° 430+ 4.63°
3.0 7.5+ 212" 362 + 172.5% 0934 £ 0.2333° 459 + 10.65*° 63.6 + 37.65*
6.0 55+£071° 138+ 85° 1.107 £ 0.1626° 63.0 £ 1223° 89.6 + 298°

'Values (mean =+ standard deviation of three replication) in the same column not sharing a common superscript are significantly

different (P<0.05).
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Table 2. Production of resting egg of the freshwater rotifer, Brachionus calyciflorus cultured on the different vitamin B.. concentra-

tions'

Concentration of No. of resting No. of resting

No. of resting No. of resting egg/ Hatching rate

vitamin By, (ppm) (egg/day/mL) (egg/mL) (egg/rotifer 10°)  dry weight Chlorella (g) (%)
0 (Control) 69+ 274 57.5 +£18.39° 1,198 + 774 15,757 £ 7477° 482+ 9.50°
0.7 238 £ 745° 190.6 + 59.57° 3,170 £ 505° 31517 = 5,681° 753 £ 13.96°
1.5 289 * 6.26° 231.1 + 50.03° 4266 = 290° 44335 + 1,181° 677+ 6.18°
30 21.9 + 8.86* 154.6 + 20.05* 4,966 +2921° 78,232 + 43,330* 725 + 16.03°
6.0 8.6+ 475 1553 + 5.92* 11,289 + 1,123° 121,252 + 33,585° 809 + 7.58°

'"Values (mean * standard deviation of three replication) in the same column not sharing a common superscript are significantly

different (P<0.05).

e Y & "ad 47 29doz AFHUYG (Maruy-
ama et al, 1997). Rotifer] vitamin B,,9 AFWHL rotiferd
o]l Chlorella ¥1%¥ A ¥lA W} vitamin B,E @718 Chlo-
rella AEWel vitamin B, TFE EolA & ¥, Holz2 THF
ste Wol vt (Maruyama and Hirayama, 1993; Maruyama
et al, 1997; FF %, 1994). 18 A9 31olA vitamin B,
£ rotiferd] Holel F5At 3F Chlorellad] 3713le T334 S
RS, Aol 7184 E F444E 2 #3350 A4 YEd
T A%E B )AL #8449 vitamin BpE rotifer’t A
AFzte ARde wdsd rotiferdd BolQ bacteria?t 84
vitamin B,E 4338t - A0 E rofifer’} AFE Aoz g
Bt (Maruyama et al, 1997; Yu et al, 1988; AL %, 1990).
ol &} 3t o]-f 24 Hagiwara et al. (1994)& wlFu o8 Fo
bacterias HESZ H7I}AL B $, vitamin Bp,E AT
Pseudomonas% (B)9 B £l AUolA F484&FH H7& A
Ato] EA Vet && 2 uadch 28y Hagiwara et al. (1994)
vitamin BpS & bacteria® 43 E bacteria’t FH3tL
AE vitamin B S49 bacteria TA W HIHAA ¥ ¢
2% E4EHA7) 929 vitamin B, ©5 %9 olgtn @
AR 233t EA bacteria’} 3 vitamin B,
E A W JE0| rotiferd] 4% FHAZ + g Aolge
A4S AT $O 2 vitamin BE WSSl HME9 &
%, ¥ bacteria F9 W9} bacteria TAH W] vitamin
B, &%} tid FAHQ 4Fo] Holo} & ALE Pod,
A B Ao AME® 944 rofifer, B. calyciflorus®] W&
AAHE vitamin B9 A7MEo] 74 £ 6ppm TFAA FA4A
2&3 #3580 #A et 2 WFE Aol Bl 07
% 15ppm TR ®A YEd AL 6ppm TolA FobF {4
A2 A dold ANLEI ddolYd Aeg Bdarh
234 rotifer 10000714 2 Chlorella AZ2F %3 WF3 A4
e AAFE A8 ¢ppm FAAM 7HE EA el geby
FAAAE e rotifer WlFel $1oA vitamin Boe FAAAE
& FRANE 98E A HA, ol UTT At AFAHAY
ogas wAe Aoz Jelyrl Rotifer 7o H3&e g%
& g g 9% & F o oJFAHT rotifer
W A FEE Ho|FFo weA Aolrt A& F AT
(Minkoff et al., 1983; Hagiwara and Hino, 1989, Hagiwara et al,
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1995). 53] Hagiwara et al. (1997)2 Ag/defdl A W73 *
3ee 90% o B R3S HIAAT AdYFH UFE A
Aldle 50% o3ty ¥ Ragr 7L B3 mictic fe-
male?] Gdefol webA Rahgo] B Aolvt Jogn Hd)
A} Park et al. (200002 54 rotifer, B. calyciflorus®] ©]
ZH0) wE 23&g FAE AH W7 A4 vitamin BpS
A718 53 Chlorellad) 4%, WERE T3 Aid Y+
Bt} g2 2884 Bk £ AF9 901X vitamin B,E 3
4R Ggd tZTAA 482%2 A e JFE HisS
Blen vitamin BpY H7bEdE #AGl0l 677~809%F O
z2FE0 54 Jdele 43S 2o e Y38 F4S §
T & Fole Holu 3 2919 Aoz nudM

uaA B AL 285t B o, vitamin BT B4 rotifer,
B. calyciflorus®] 54344 &, £3&, T8 44%F € F3&8
93 988 }Ade AL § 4 Ao, Hagiwara et al
(1994), Maruyama and Hirayama (1993), Maruyama et al. (1997)
o @l M9}t 2ol Chlorella AZW vitamin B,,7b 38 A
2 Yol2 FFdc Wy B g7} 2ol vgFol vitamin
Bn,E #7M84 bacteria® %4 £ bacteria TA W vitamin
B, &%E EoA rotiferd HolZ o]£F 4 & Aoz Ho
"o} 2 Ade) e} §44F rotifer Brachionus calyciflorus YT
&9 F LS A% MY AHA Y vitamin Bp® 3
e FAAAEH FHE] £2BA rotifer A 2 Ho|FF
T3 b 22 Ul E Aars B9l 6ppmlE BT
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£ AFE vitamin B,9 @7t ©E 244 rotifer, Brachionus
calyciflorus®] 382§ 2 W& A& ZAIA T Vitamin
Bn9 H7PYEE rotiferd] HolWES FF HFA Chlorelladl
A7rete FEEn AP E7)e 250 mL A S0 A HA)
a4

Rotiferd AR UEE vitamin BpY H7t#o] £&+F ¥4 v
Bt 6ppmTol A 7Y @2 138 WA /mLE EHch f8484
&3 $H &L vitamin B9 #7}Fol BEFE o 6 ppm Tl
AN A7k 630% 9 89.6% = ZALE AT

mL% WTe 442 15ppmTollA 231 /mLE 7H #4 Y
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