PR E AR RRE  2017,50(19):3828-3836
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2017.19.019

RABEREF A RSN
ERE, RAOK ARM T, EE B &

CHLTEARNY R BT, B S 330045; 2VLVEA A E AV ARE R, TLP9A 342700)

WE: [EN] SREEHTH Y EN N, ARG AFIEFHLNERRE, AHEZHEALE
F =, ETERAR BT R, (2 E A A R EOR B 4 BT R . AR U A S Ao T Bk A AR
JH R AR, A R R AR A R EOR 3. [k ] AR H 0 A 4 R B — A e Dok £ 7
ARERNRE—RRBERATE, QHEURBMBIRE, HUET EE (Upis mellifera) H R, BFR
ARG AP BEER P ERG TR, EaELM, RIS DRYM LN REREN KSR, 25 CRE
FANEE e A A B AR 1, A MR R O A B AR B A LN AR W, AR ML K AR A 72 I R (AR R
W) s FEAE AR R R B o A KR AT B B A (BTSSR ) ; B A 4R A R R R AR
KR, RAF IR EREER GRS . TR & 2B AT R A SRk g2 % B T AU ol
TR XL o, A F A EEAY #oE MR EAER, FE#ETRENTE AL EE, RARMZRKEE A (TTC)
R A R E M, 32 H Marklund 7% % H A A A L BE IS 7, 32 2 9o 6 B A U H S AL AR E 7
EREXBRE DM ONTEAREEBRIHEEERMEXREE, [ER] THRERRERICHRE + 05
B AR, ML P DA BRI Mt TR 2 PP B R A 77 R, ELAE T R AR R T RADIR A, AT & Ah A 69 ol
RIERE AKEE. RREE. AN AHRE RS TS B35 T 8RR A AR B AR . BT 8
R ERERPEREER T NEEAERECENABELEREGE-F AN T HEAREZR, ERBER
R BERARAERTHAR. FRAR. RAR. BAR. 44%. BARSE, URKFEAERTHX
AAB. WARSENDES THHELN. WEERE CRBERAE NELERE K2 SREEEER.
(48] AH R R RER R =28, " DL = RN, (BRI A F 4 B .

KRR HAN; EIR BRATHR ERKS

Research and Application of Production Technology of
Natural Honeybee Bread

JIANG WuJun',WU XiaoBo', LIU GuangNan®, HE XulJiang', YAN WeiYu', ZENG ZhiJiang'

(‘Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045; *Bureau of Agriculture and Food in Shicheng
County of Jiangxi Province, Shicheng 342700, Jiangxi)

Abstract: [Objective] Honeybee bread is an important food resource for honeybee old larvae and young bees, and contains
full nutrition essentially for larval development. It is also edible for humans and has promising commercial prospects. However, the
lack of technology has limited the large-scale harvest of honeybee bread. The objective of this study is to develop a device for quick
harvesting high quality honeybee bread and provide a technical support for the future mechanized production of honeybee bread.

[ Method] This study developed a honeybee bread producing instrument (HBPI) including bee bread storage and collecting devices,

according to honeybee bread-storing biological characteristics. In the lotus blooming season, 5 strong honeybee Apis mellifera
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colonies were selected as the experimental materials to explore the practicability of this technology. Each colony was placed with a
HBPI. The completely fermented bee bread was collected, and was separated by the bee bread collecting device (HBPI bee bread).
Plastic pollen traps were employed for collecting the fresh lotus pollen using the same 5 colonies (fresh pollen). The completely
fermented bee bread from the natural frames from these colonies was also excavated (natural bee bread). Furthermore, the quality of
fresh lotus pollen and honeybee bread from natural honeybee frames and HBPI was compared, respectively, by analyzing pH, water
activity, moisture content, pollen particles activity, enzyme activity and content of amino acids by using pH meter, water activity
detector, directly aesiccation method, triphenyl tetrazolium chloride method, Marklund method, ultraviolet spectrophotometry and
amino acid analyser, respectively. [Result] Honeybees successfully stored honeybee bread into the HBPI and maintained its
original shape. The pH, water activity, moisture content, pollen particles activity, catalase and superoxide dismutase activity of fresh
lotus pollen were significantly higher than natural and HBPI honeybee bread. There was no significant difference between fresh lotus
pollen and two types of honeybee bread in terms of total free amino acids and hydrolysis amino acids. However, the valine,
isoleucine, leucine, tyrosine, histidine, arginine in free amino acids, and the aspartate, proline in hydrolysis amino acids were
significantly higher in two honeybee bread categories compared to fresh pollen. There was no significant difference between the
natural and HBPI honeybee bread in physicochemical property and collectivity nutrient composition. [Conclusion] This study

developed a honeybee bread producing instrument and confirmed its good practicability, which could be widely applied in further

apiculture.

Key words: honeybee pollen; honeybee bread; honeybee bread producing instrument; nutritional components
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A: WM IETH The front view of bee bread storing plate; B: W ¥R i The back view of bee bread storing plate; C: " 4E The foundation of bee bread
producing instrument; D: JFARAR 5 I HUEZL 4 The bee bread storage devices; E: WA I H The bee bread storage devices with bee bread

B IREBAEHSEBRIRARR
Fig. 1 Structure of honeybee bread storage devices

Ax TR BURR 2841 75 /€] Bee bread storing plate and bee bread collecting device; B: WHHR 5 IR 415 R HBCK Kl Partial enlargement view of bee
bread storing plate and bee bread collecting device; C: [BUFAR A MR FUR B The effectiveness of bee bread collecting device

B2 BR:[EIRIRES RIXAHR
Fig. 2 Trial effect of production device for honeybee bread
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Table 1 Physicochemical analysis of pollen and honeybee bread

P HOHETER R R

Sample Fresh lotus pollen Bee bread from natural bee frames Bee bread from bee bread storage device
pH 5.92+0.14a 4.01+0.08b 4.06+0.10b

JKIT E Water activity 0.87+0.01a 0.48+0.12b 0.51+0.01b

% 7K Moisture content (%) 28.27+0.67a 21.55+0.44b 22.02+0.51b

TER R YE Pollen particles activity (%) 46.55+1.64a 0b 0b

ALY L ES J) Superoxide dismutase activity (U-g")  2226.00+46.15a 1938.00+16.43b 1977.00+£23.35b
MANEMHE J) Catalase activity (U-g™) 1043.20+18.82a 821.40+11.87b 813.00+14.09b

TP P b 2 . [FATER R SR NS ERERORERARE (P>005) , ARNSFRRORERBE (P<005) (LSD ZEWE) . T
Data in the table were average+SD. The same lowercase letter in the same line indicated no significant difference (P>0.05), different lowercase letters
indicated significant difference (P<<0.05) (LSD multiple range comparison). The same as below

R2 KBEERMERIESN
Table 2 Types and contents of hydrolyzed amino acids in different samples (gkg™)

BHERRI K Wit ek i AL AR JEHR AR I AR
Types of amino acids Fresh lotus pollen Bee bread from natural bee frames Bee bread from bee bread storage device
RARR Aspartic acid (Asp) 13.67+1.49a 13.49+1.96a 15.80£1.77a
J7% % Threonine (Thr) 5.38+0.47a 5.47+0.71a 6.12+0.57a
%2 5% Serine (Ser) 6.09+0.53a 6.26+0.82a 6.99+0.63a
AR Glutamic acid (Glu) 15.20+1.02a 16.20+1.79ab 17.61+1.44b
HZ M Glycine (Gly) 5.42+0.32a 5.90+0.65ab 6.30£0.50b
&R Alanine (Ala) 6.43£0.43a 6.840.75ab 7.32+0.61b
2R Cystine (Cys) 0.92+0.11a 0.92+0.11a 0.94+0.05a
SRR Valine (Val) 6.41+0.41a 7.30+0.63b 7.63+0.49b
AR %R Methionine (Met) 0.78+0.29a 1.04+0.28ab 1.22+0.19b
St & IR Isoleucine (Ile) 5.21£0.30a 6.00£0.65b 6.39+0.54b
558 Leucine (Leu) 7.57+0.48a 8.83+0.97b 9.54£0.95b
Fi% 2 2 Tyrosine (Tyr) 3.26+0.61a 4.16+0.46b 4.38+0.49b
A NZ R Phenylalanine (Phe) 5.45+0.20a 6.20£0.59ab 6.73£0.72b
HiZ R Lysine (Lys) 8.35+0.43a 8.88+0.66a 10.25+0.98b
% Ammonia (NH3) 2.15+0.10a 2.38+0.21ab 2.38+0.21ab
N %% Histidine (His) 3.26+0.16a 3.7240.41b 4.00+0.35b
K58 Arginine (Arg) 5.50+0.23a 6.33+0.61b 6.75£0.51b
filiZ iR Proline (Pro) 4.23+0.30a 4.4440.54a 5.11£0.48b
S Total 105.26+3.92a 114.36+5.71a 125.66+5.058a

2.2.3 JemrrdEdE OREEIERIERRLEERE W ERARE.

46.55%, TR MR AR IGAE R RGN 0. 2.2.5 ARABMEREE  HlfElon i i ormA
2.2.4 WEEHOFECEILR PEEACYBACRERS PO RN b AR A SRR N R AR SRR B
AN M ) B T WA AR AR, T BRI AR R, (H IR AR A R A i
JEUEAR S AR SRR A AR A S B R S A N RUKIF IR P AR ool IR SR IR
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Table 3 Types and contents of free amino acids in different samples (mg-kg™")

RSz lEN B LR I P AR TP HR AR R

Types of amino acids Fresh lotus pollen Bee bread from natural bee frames Bee bread from bee bread storage device
KRG Aspartic acid (Asp) 178.11£16.74a 283.37+34.80b 264.51£22.09b

9122 Threonine (Thr) BDL BDL BDL

2277 % Serine (Ser) 356.14+66.72a 284.21+41.14b 286.71+18.09b

>

A% Glutamic acid (Glu)
H%# Glycine (Gly)
N% 1 Alanine (Ala)
LR Cystine (Cys)
AR Valine (Val)
Ffi 2R Methionine (Met)
Jt o Z R Isoleucine (Ile)

Z % Leucine (Leu)
fi% %8 Tyrosine (Tyr)
ZKINZ R Phenylalanine (Phe)
HZ R Lysine (Lys)
%A Ammonia (NH3)

20 & Histidine (His)

99.43+5.40a

61.31+15.73a

503.65+36.28a

BDL

139.18+24.94a

42.5049.44a

60.84+16.27ab

114.81£32.46a

103.39+8.97a

76.03+12.68a

309.29+40.73a

49.03+7.45a

563.02+41.32ab

264.51+24.34b

52.32+3.04a

305.00+23.59b

BDL

96.43+1.72b

49.38+17.67a

74.49+30.25a

56.59+£3.21b

107.26+7.11a

77.75+4.56a

333.76+65.72a

44.44+4.60a

492.84+53.06a

286.06+97.62b

50.49+7.20a

285.14+20.92b

BDL

86.49+13.56b

18.51+3.03b

34.98+7.01b

51.82+12.26b

67.33+4.01b

62.73+£21.13a

317.29459.97a

41.8144.56a

617.18+63.81b

70.05+28.10b

534.36+60.57¢

3075.46+190.45a

WA, FLORKR TIRIK IS AR, ol i A S5 2%
Jo RARMEARA ™ SRR TIAL, IR OISR R AR e

K% Arginine (Arg) 152.39£17.97a 138.50£9.49a
JitiZ & Proline (Pro) 295.46+31.27a 404.87+44.11b
SR Total 3104.56+229.05a 3065.72+147.63a
BDL £ /RiZI7 B & 5% & /R0 BDL indicated that the free amino acid content was not detected
AY \A
3 itig
FARWERR AR = B R W P I R IR L — o T A2
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