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Effects of Royal Jellies with Different Harvesting Time
on the Immune Functions of Mice

GUO Yahui', LIU Zhiyong®, CHEN Liling, ZHANG Jie?,
SHU Kun*, ZHOU Linbin', PAN Qizhong', ZENG Zhijiang"
(1. Honeybee Research Institute, Jiangxi Agricultural University , Nanchang, Nanchang 330045, China ;2. Laboratory
Animal Science and Technology Center, Jiangxi Chinese Medicine University , Nanchang 330006 , China )

Abstract: This study aimed to explore effects of royal jellies having different harvesting time on the
immunity of mice. Results showed that no significant effects (P>0.05) on the ratios of organ/body
weight of Balb/c mice were observed with three doses (9 000,3 000 and 1 000 mg/kg) of 48 h or 72
h royal jellies. In the delayed type hypersensitivity experiment, feeding the highest dose of 48 h or
three doses of 72 h royal jellies daily by oral gavage for 30 days to mice induced by
dinitrofluorobenzene resulted in remarkable effects (P <0.05) on the weight differences of ear slices.
For the carbon clearance ability experiment,the clearance index and phagocytic index of mice fed
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with the highest dose of 48 h,the medium or highest doses of 72 h royal jellies daily by oral gavage

for 45 days and then injected with ink from the eye canthi were statistically significant (P<0.05)

compared to those of the control group. Therefore, both 48 h and 72 h royal jellies could enhance the

immunity of mice with the latter being superior to the former.

Keywords : royal jelly,different harvesting time , mice , immunity
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%t W IR A R RIS o g O 7 B, DL RIE [
— A EAR g AR SR 1 H R /NG SRS
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kg, 25 11X R 2H D0 D A5 EZR AR K, 2Ros ok C
1.2 LWH*
1.2 Ao 2 R M ik feat ] M AR
BERFEEECH], B SRR 10 mLkg, %
RS 45 T B[] 30~45 d,
122 BHEFAE HW /N R B AT A6 3 &
FARIKAG B, B JR Bk A o £
123 BERR_AMARARXFFIRARALAELS
BB ¥ TEHEE 30 d GHE M ERE S S
FE A /N BGR & AR 25 R

1)DNFB ¥ ¥ /9 Fie il : DNFB 5 8 17 8 fef 1 il
FRECDNFB 50 mg, B35 % 11 /N, S8 05 A i
296 TC S 1 AT JRR YR R (VN B - BRI AR R =1:1)5
ml, AR FEIEE B IRAE  H 250 pl /Y 448
0 5 R .

2) S8 K N BRUIE T R Ik AR R v
25 3 emx3 cm, /] DNFB % 50 L Y5 iR R S

3)DTH /= A 5l .5 d J5, H DNFB #
10 WL 530K T/ RAT B (P ) A 7 Wedy . Hoids
J524 h SAE F AR SE/NEL, BY N A4 B . AT AL
PRAEAA RO B AR 8 mm AYH T BRI

LHStHRASIL 2016 FE 35 EE 8




RESEARCH ARTICLE

GUO Yahui,et al: Effects of Royal Jellies with Different Harvesting

Time on the Immune Functions of Mice

M=m,~m, (1)
KD M R 2 m, A H R m, W
H R,
124 B IE R DAGBTRAEE FEHEH 454
o5, WA /N B A P W e S ED AR, 0
F/IN BT SR T I R g 1

1) SETH A BC K B B FH A SR KA RS 445

2) 5081 0.1% Na,CO, IE A EC ] . L 0.1
Na,COs, I AZEME /K E 100 mL,
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Table 1 Effects of 48 h RJ and 72 h RJ on the average body weights of mice induced with DNFB

12

19.54+0.80* 20.28+1.10° 20.52+1.10° 21.25+0.90* 22.06+0.90*
48h RJ-L 12 19.43+0.70* 20.56+1.00* 20.61+1.00 20.88+0.90* 22.15+0.80*
48h RJ-M 12 19.40+0.80* 20.07+1.00* 20.80+1.00* 20.63+0.90* 21.57+0.90*
48h RJ-H 12 19.49+0.70* 20.21+1.00* 20.38+1.00 21.13+1.00 21.95+1.00
72h R]-L 12 19.50+0.70* 20.50+1.00* 20.60+1.00* 21.30+0.90* 21.80+0.90*
72h RJ-M 12 19.44+0.70* 20.28+1.00° 19.92+1.00° 21.03+0.90* 21.82+0.90*
72h RJ-H 12 19.31+0.70* 20.01£1.00* 20.21+1.00 20.59+1.10* 21.35+0.90*

2 [ SVEOE LB, AR R /NS F Rk R oK 28 AN i 35 (P >0.05) , ARG S8R R 22 5 i 35 (P<0.05) . T [,

212 DRMBEZEAZINIFAFESTE MNE2
AL, SR R Z M ER AR E (P>
0.05).48 h RJ-H #H#1 72 h RJ 3 P HIH 4/ E H

%2 48hRJF72hRJ M=

HEAFBNIRE

i 22 556 B AR L, 39 183 22 5% (P<0.05) , FE A
] 55 2 (IG5 B sl PRl &) RS ,72 h R 4L H R
2 B ELT AR ) 48 h RJ 4,

SREHMERSME R REE 0PN

Table 2 Effects of 48 h RJ and 72 h RJ on the spleen coefficient and the weight difference of ear slices of mice induced
with DNFB

C 12
48h RJ-L 12
48h RJ-M 12
48h RJ-H 12
72h RJ-L 12
72h RJ-M 12
72h RJ-H 12

JELIE 2R %k H & & 2%/mg
0.63+0.10* 1.77£0.58*
0.57+0.09* 1.58+0.54*
0.57+0.08* 1.48+0.50*
0.64+0.12* 1.09+0.39"
0.70+0.13* 1.13+0.43"
0.68+0.08* 1.18+0.43"
0.74+0.07* 1.16+0.33"
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(P>0.05).

%3 48 h RJ 172 h RJ 36158 5206 & /0 B F #9067 B B0 2 T
Table 3 Effects of 48 h RJ and 72 h RJ on the average body weights of mice 1nJected with ink

19.75+0.88* 23.36+1.04

48h RJ-L 12 20.15+0.75 24.01+0.54
48h RJ-M 12 20.00+0.51* 23.68+1.56°
48h RJ-H 12 20.23+0.59° 23.79+1.05°
72h RJ-L 12 19.77+1.04* 23.68+1.33*
72h RJ-M 12 20.00+0.45 23.41+0.82°
72h R]J-H 12 20.57+0.37* 24.11+1.15°
222 DR PARR GREARTRENE S R A T AL N

F 4 NTH1,72 h RJ-H 4090 o & b B 3 v o R
21 (P<0.05) , FLe 4% 21 1 B B 4 o St L Af0H I Jo
LA 22 A8 B 2 (P >0.05) .

223 DA EFAIEHASHEIEH 48 h R) -H

24.91+1.02¢ 25.16+1.29 26.25+1.25* 28.33+1.16°
25.61+0.73* 26.94+0.95* 27.43+1.61* 28.79+2.34*
25.04+1.27* 25.88+1.57* 26.58+1.5* 27.82+1.47*
25.02+1.14 25.92+1.25 26.69+1.19 27.38+1.20°
24.35+1.41* 26.26+1.36" 26.35+1.36" 26.90+1.71*
24.48+1.08" 25.54+1.11° 25.7+1.14* 27.01+1.24
25.63+£2.78" 25.98+1.08* 26.24+1.77* 27.05+2.12*

41 .72 h RJ-M H 5| &t 41 B 7 & $0ORN 2 W48 2505 Xt

TR H , B AEAE 35 2% 57 (P<0.05) ., 72 h RJ-M 415

T 48 BRI W R FICRR 43 1) B 2 5 T 48 h RJ-M 41,
mk s R,

&4 4hRJFT2hRIMEBEXR/NREZHEFRELH T
Table 4 Effects of 48 h RJ and 72 h RJ on the proportion of main organs of mice injected with ink

(o 12 0.125+0.023* 4.92+0.27* 0.41+0.10°
48h RJ-L 12 0.122+0.038* 5.23+0.66* 0.41+0.06*
48h RJ-M 12 0.172+0.037* 5.09+0.28* 0.38+0.04*
48h RJ-H 12 0.107+£0.051* 5.45+0.88* 0.37+0.06*
72h RJ-L 12 0.091+0.020° 4.95+0.64* 0.43+0.08*
72h RJ-M 12 0.107+£0.023* 4.65+0.31* 0.41+0.06*
72h RJ-H 12 0.091+0.020° 4.92+0.27¢ 0.56+0.10"

®5 48hRJF72h RJ MEFELL/NRBEFREHANEBERNLM
Table 5 Effects of 48 h RJ and 72 h RJ on carbon clearance index and phagocytic index of mice injected with ink

Gk
C 12

48h RJ-L 12
48h RJ-M 12
48h RJ-H 12
72h RJ-L 12
72h RJ-M 12
72h RJ-H 12

|3 svinii

iR BB AN S 44 IV RUAR S RO S 5
T AT A S, AL 2 Y R T R A A
20 M0 A3 0 400 N 5 1 S N, A R B T AR A
il S PR DT S . TR SRR — Rl R

0.072+0.032* 0.456+0.210*
0.087+0.008* 0.486+0.099*
0.087+0.015* 0.530+0.090°
0.093+0.014" 0.584+0.104"
0.086+0.020° 0.547+0.161*
0.098+0.010" 0.650+0.075"

0.114+0.020 0.610+0.180"

Vo LV TR VR TR I B R S 5 B R R 1 B A e
%mr@ SRR N N TR S €
ML, 4~7 d Ja s H R TR R T R R AT A Ry 7 AR IR
BBV, PRI G 24~48 h 2|3k & 1
AT AE 2 3G NG UE AR B, TR R AR 25 0 R Rk &
K,

LHStHRASIL 2016 FE 35 EE 8




RESEARCH ARTICLE

GUO Yahui,et al: Effects of Royal Jellies with Different Harvesting

Time on the Immune Functions of Mice

B A0 R G e ML AR R M R A
F1k) R B 2 S A, BRI AN ) o I D e
PUA AR 57 5 0 2 D B A A i 2 — |, 4 J0RIR S 4
TEA MGG, o B A e 4 T v B, &2
Al TR DG 1 W 0 T I /D RS ¥ S 56
Hh I A5 1) JB6 T R AR KT R B ICER P B R G I A
TBE , FFWEREEL o T 2 AR5 L WA AN AR IVERE T

A Sy op T B Y 48 h RJ Al 72 h R #2150
H 2 5 56 W 37 [R] — B[] A 7= 1 e 23R 45 b AR 7= 2%
T —30, A — e R T i TR Z HE
FSEINEA TN

ARSI 5 45 5 i 4 /N BRUE K R R 6 TR

T 22 5 0] B2 PR 0 oy B & AN R BT B, R AL
AR i 3 B 1) 3 o 25 S A i Tl — 2B Y

48 h RJ-H d/NECE 7 ot 6 25 | e Jo 48 BRI 7
WEE %05 48 h RJ-M 41 48 h RJ-L 41 . X} MR #1047
2SR [FFET72 h RI-H 41,72 h RJ-M 4/
B ERIR BOMAT SR 505 72 h RJ-L 41, XF WA 41 w4
FETE2E S 3 X S S0 B . i 05 a5 1K L
PR R BN R AR D REsR 55, H EL R B ROR
e WA fF Tk — BT,

|4 = i |

REGEM5T 48 h RJ A1 72 h RJ X/ R Az 1)

LA, 73450 48 h RJ A 72 h RJ A%/ BLCH
[t B S 4 K A Wk 8 B R A — R 22 R X

RERUSEMR , Jf % 8L 72 h RY M/ RS Be i RE AL T
48 h RJ,

SR

[1] 8850, M. 55 2 W, b st A E Aol i it 2009.

[2] EHME, REA, FAl, 55 AT R e SO R 48 025 7 i 1 IR IR IR
337-338.
WANG Yanhui, YU Yusheng, LU Huanxian, et al. Decenoic acid content difference in royal jelly from different honeybee strains
and different florescence[J]. Jiangsu Agricultural Sciences,2012,40(12):337-338.(in Chinese)

[31ZENG ZJ,ZOU Y,GUO D S, et al. Comparison studies of DNA and RNA in royal jelly from Apis mellifera and Apis ceranall].
Indian Bee Journal,2006,68(1-4).18-21.

[4 ] ZHENG H Q,HU F L,DIETEMANN V. Changes in composition of royal jelly harvested at different times:consequences for
quality standards[J]. Apidologie,2011,42(1):39-47.

[STWEIWT,HUY Q,ZHENG H Q,et al. Geographical influences on content of 10-hydroxy-trans-2-decenoic acid in royal jelly in
China[J]. Journal of Economic Entomology,2013,106(5):1958-1963.

[ 6 ] FERIOLI F, ARMAFORTE E,CABONI M F. Comparison of the lipid content, fatty acid profile and sterol composition in local
Italian and commercial royal jelly samples[J]. Journal of the American Oil Chemists” Society,2014,91(6) .875-884.

[ 7] 830, 22ty B, 5. BRI BRI R H I B R A PR )], S 5 A R L 2014,26(2)
342-347.
DONG Wenbin,MA Lanting, WANG Ying, et al. Proposed standard of nutrient requirement for Apis mellifera ligustica spinola

W25 [J]. VLol B2=,2012,40(12)

i

during the periods of spring multiplication,royal jelly production,overwintering and development [J]. Chinese Journal of
Animal Nutrition,2014,26(2) :342-347.(in Chinese)

[ 8 ] WEAVER N,JOHNSTON N C,BENJAMIN R, et al. Novel fatty acids from the Royal Jelly of honeybees (Apis mellifera, L.)[J].
Lipids, 1968,3(6) :535-538.

[9 ] SCHONLEBEN S,SICKMANN A ,MUELLER M J,et al. Proteome analysis of Apis mellifera royal jelly [J]. Analytical and
Bioanalytical Chemistry,2007,389(4):1087-1093.

[10] B AL, F5 , S /N, 45 . 0 1 0 M 2 G 3800 TR AN A IR % A8 AR 0/ P R BT 55 1 O 98 (0], T i Aol K244
2009,31(3):526-529.
ZENG Xingkai, XIE Guoxiu, WU Xiaobo,et al. Effects of 10-HDA and aminophenol content change of active components in
royal jelly on the anti-fatigue function of mice [J]. Acta Agricultural Universitatis Jiangxiensis,2009,31 (3):526-529. (in
Chinese)

(1] Bifh K, 0 RS [ 55 25, 8 0 O [ 395 4 20 23k R B g L I 28 SR B2 i 0], VE P ARl R 22741, 2009, 31(5) - 826-829.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.8 2016



SRS SN NOh ST L SN B S X E

YAN Weiyu,ZENG Xingkai, XIE Guoxiu,et al. Effects of active components of royal jelly on lipoidemia decrease of mice[J].
Acta Agricultural Universitatis Jiangxiensis,2009,31(5):826-829.(in Chinese)

[12] IWANAMI Y ,IWAMATSU M,OKADA I,et al. Comparison of inhibitory effects of royal jelly acid and myrmicacin on
germination of Camellia sinensis pollens[J]. Experientia, 1979,35(10):1311-1312.

[13] MORITA H,IKEDA T,KAJITA K,et al. Effect of royal jelly ingestion for six months on healthy volunteers [J]. Nutr J,2012
(11):77.

[14] VITTEK J. Effect of royal jelly on serum lipids in experimental animals and humans with atherosclerosis [J]. Experientia,
1995,51(9-10):927-935.

[15] SBE L, MO, ¥ L | S5 AN [) JBOCHE I i) Xof e 36 5 57 43 R0 43 9 52 00 [T]. Y PG A0l A% 274k ,2015,37 (1) : 120-125.
GUO Yahui,ZHOU Linbin, PAN Qizhong,et al. Effect of different harvesting times on the yield and composition of royal jelly
[J]. Acta Agricultural Universitatis Jiangxiensis,2015,37(1):120-125.(in Chinese)

[16] B4 &5, S i, 7k 6 45 e EARAURUIL A 7 G RS SR (1 )——05 A= S 88 H AR P 8 T[], VEPU ARl R4k
2013,35(4):842-847.
ZENG Zhijiang, WU Xiaobo,ZHANG Fei,et al. Research and application of key technique for mechanized production of royal
jelly( I )——A design of bionic non-grafting larvae ovipositor[J]. Acta Agricultural Universitatis Jiangxiensis,2013,35(4):
842-847.(in Chinese)

[17] 5K &, =/ B & 45 08 UL A 77 DG BE B AR AT 58 5 0 (1D ) ——7 2 S A% U 302 7 BOR[I]. 1LV ARl K27
2= 42,2013,35(5):1036-1041.
ZHANG Fei, WU Xiaobo, YAN Weiyu,et al. Research and application of key technique for mechanized production of royal jelly
( II )——A bionic non-grafting larvae technique for royal jelly production [J]. Acta Agricultural Universitatis Jiangxiensis,
2013,35(5):1036-1041.(in Chinese)

[18] 5K &, e/, A £, 45 3 E IR ALBAL A= 7 G s BRI 5 5 0 T (11D ——15 26 S B Ha A= 7 0 0 010 e A 0 £ 1) 37 B R
[3]. TLPE AR R 22444 ,2013,35(6) - 1261-1265.
ZHANG Fei, WU Xiaobo,YAN Weiyu,et al. Research and application of key technique for mechanized royal jelly production
(III)——Supporting breeding technology with honeybee colony breeding for bionic non-grafting larvae royal jelly production[J].
Acta Agricultural Universitatis Jiangxiensis,2013,35(6) :1261-1265.(in Chinese)

[19] ELLMy, ¥, A1 A5 LG H P AD A 0 T8 5 38 48 0 B AT /0y BUJS W 92 36 19 S i (0], oh A T A 2 35,2003, 15 (4)
314-315
WANG Hongmei,MA Ling, WU Shaoping, et al. Efects of immune disorder mice on clearance tests of two diferent ink injecting
approache[J]. Chinese Journal of Food Hygiene,2003,15(4):314-315.(in Chinese)

2 W B B

SWEMR(PN):2016 FHERR-BRRFAF TS ZERLIE

Jt I A B T AL A TEHLAE 5 s B4k JF iR H 391 :2016-10-01

FREST R Kbl E IR [ RE R o 2 | TE PR 25 TC-16

B IR BAL WV R 2 B R R A B R IR AL« T TR R 2 2 I B 4 2 R Bl R R 2
1 & L5 . 0571-87953313,87951408 E-MAIL:sol-gel@163.com

23 B 3 < http://www.chinasolgel.com/Data/View/230

SUWHE A i EREER RS E PR BE P2 TC-16 75, i [ ik R & 2 25 5 I 8 e 4% L B Rk 4 K 2 7
I WL R % 35 8 R KU E B U0 19 <2016 v [ 5 i —BE i 2 AR AT ) 22 B [ PR it 32 % T 2016 4F 10 A E MR A K
TR IT o AR S WARZESR “ SR Q8T EIRIAE 51 SRR "2 5 4 53U — AF O [ N SN I —BE AL B i 4k
Alt PR 5 8 B o) 45 5 TR B0 S BT R . S ORI [ o | I A O — B R S 44 R A R e A A

P I [ A SR AR SCRIBIT B8 I | e 55 B A [0 % 2 2 3 BP0 A A R R AT OlG L 884 T RE R REAE A 7 Al T2
HORN GRS 2, He 6] e S v e — B ) 2 5 BOR I A g

LHStHRASIL 2016 FE 35 EE 8




