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ABSTRACT

KungKuan, Miaoli, Taiwan. R.O.C.

Royal jelly provides the major income from apiaries in Taiwan. Its quality is
influenced by several factors, of which the major ones are bee varieties and the
diets in the colony. In order to study the factors that affect the contents of
major components in royal jelly, we conducted experiments in which samples of
royal jelly were analyzed for their contents of crude protein, crude fat, moisture
and 10-hydroxy-6-2-decenoic acid(10HDA). 10HDA, a specific component of
royal jelly, is generally considered an indicator of quality of royal jelly. Feeding
the Chinese formula seems to produce more 10HDA than other diets. The
honeybees fed with various artificial diets and pollens were evaluated for the
effects on the content of 10HDA in royal jelly produced. 10HDA decreased in

royal jelly, when pollen traps were set up,

but increased when honeybees were

fed with the Chinese formula with no pollen trap. The content of 10HDA
produced by strains of honeybee royal jelly was much greater than that by

strains with poor. Larval age and colle
quality. One-day—old larvae yvielded more
period over 1-2 days than those of other a
honeybees influenced the carbohydrate ¢
jelly was affected insignificantly signific

cting time also affected royal jelly

10HDA in royal jelly in a collecting

ges. Feeding marketed fructose to the
ontent in royal jelly. 10HDA in royal
antly by filtration. Bee strains giving

much 10HDA that were fed high-quality diets produced royal jelly with 10HDA

of high—quality.

Key words: Royal jelly, Honeybee, 10-hydroxy-6-2-decenoic acid.
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R B WERE, 2315
Ethyl ether, NaOH, HC], Bis(trimethyl-
silyl) acetamide (BSA), Trimethyl chloro-
silane (TMCS) %A, Ll n- Heptad-
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Table 1. Effect of larval age and collecting time on 10HDA and other ma

jor components in royal jelly

Larval Collecting Percent 10HDA
age time High-10HDA Low-10HDA Mean+SD
(day) (day) strains strains
1 1 2.13+0.20a" 2.3410.39a 2.2410.30a
2 1.72+0.16¢c 1.78£0.05b 1.75+0.11b
3 1.77+40.09b 1.63+0.05¢ 1.7010.07¢
2 1 2.02+0.15a 2.11+0.12a 2.07+0.14a
2 1.83+0.21b 1.71£0.25b 1.77£0.23b
3 1.61£0.13¢ 1.69+0.12¢ 1.65+0.13¢
3 1 2.2740.12a 2.1510.15a 2.21+0.14a
2 1.72+0.16b 1.64+0.10b 1.68+0.13b
3 1.59+0.11c 1.70 +0.20b 1.65+0.16b
Larval Collecting Percent crude protein
age time High-10HDA Low-10HDA Mean+SD
(day) (day) strains strains
1 1 17.1710.67a 17.6710.65a 17.421+0.66a
2 15.10+1.15b 15.60+0.20b 15.35+0.18b
3 13.87+1.00¢ 14.83+0.21b 14.35+0.61b
2 1 16.65+0.93a 17.65+0.34a 17.15+0.64a
2 14.8510.42b 15.18+0.34b 15.02£0.38b
3 14.2510.87b 14.30+0.54b 14.28+0.71b
3 1 18.45+1.28a 18.65+0.87a 18.55+1.08a
2 14.20+0.90b 14.45+0.13b 14.331+0.52b
3 14.00+0.51b 14.10£0.63b 14.05+0.57b
Larval Collecting Percent carbohydrate
age time High-10HDA Low-10HDA Mean+SD
(day) (day) strains strains
1 1 14.13+1.01a 13.601+0.85a 13.87+0.93a
2 13.43+0.21a 11.756£0.78b 12.59+0.50a
3 14304+ 1.82a 13.20+2.34a 13.75+2.08a
2 1 17.30+0.00a 14.80+0.71a 16.05+0.36a
2 13.03+0.88b 12.70+1.00b 12.8740.94b
3 13.68 +0.64b 14.15+0.62a 13.92+0.63b
3 1 - - -
2 14.20+0.71a 13.68+0.71a 13.94£0.71a
3 14.1840.74a 14.20+0.47a 14,194 0.61a
Larval Collecting Percent moisture
age time High-10HDA Low-10HDA Mean+SD
(day) (day) strains strains
1 1 - - -
2 _ —_ -
3 64.8040.91 64.65+0.64 64.73+0.78
2 1 - - -
2 65.40+0.85 - -
3 64.87+0.12 64.131+0.57 64.50+0.35
3 1 - - -
2 64 57+0.76 65.30+0.00 64.94+0.38
3 64.03+0.50 63.25+0.35 63.64+0.43

1) Means in the same column followed by the same letter are not significantly different at 5% level.
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Table 2. Effect of feeding artificial diets to honeybees on 10HDA and other major components in royal jelly

Percent 10 HDA

Diet Without pollen trap With pollen trap
Pre-tr.” Post-tr. Percent index” Pre-tr. Post-tr. Percent index
AV 1.9340.28a% 1.68+0.20b 84.8 1.76+0.36b” 1.67+0.11a 94.89
B 1.61£0.03b 1.80£0.29a 118.8 1.821+0.10a 1.69+0.27a 92.86
C 1.68+0.21b 1.56 +£0.05¢ 92.86 1.84+2.31a 1.69£0.21a 91.85
Percent crude protein
Diet Without pollen trap With pollen trap
Pre-tr. Post-tr. Percent index Pre-tr. Post-tr. Percent index
A 14.40+ 1.66a 16.17+1.80b 112.29 14.67+1.25ab 15.27+0.61a 104.09
B 14.30+0.79a 15.4710.45b 108.18 15.00+0.90a 14.43£0.47a 96.20
C 13.67+0.35a 17.13+6.97a 125.31 13.93+1.45b 15.07+1.05a 108.18

Percent crude fat

Diet Without pollen trap With pollen trap
Pre-tr. Post-tr. Percent index Pre—tr. Post-tr. Percent index
A 3.63+0.21b 3.9310.75a 108.26 5.07+ 1.44be 3.831+0.55b 75.54
B 4,30+0.82a 4.00+0.45a 93.02 4.4310.90b 4.57+0.61a 103.16
C 3.60+0.26b 4.40£6.97a 122.22 5.23+1.96ab 4.67+0.80a 89.29

Percent moisture

With pollen trap

Diet Without pollen trap
Pre-tr. Post-tr. Percent index
A 61.67+2.12b 62.30+0.50b 101.02
B 63.13+1.22a 64.231+0.12a 101.74
C 61.53+1.37b 58.40+6.97¢c 94.94

Pre-tr. Post-tr. Percent index
62.27+1.16ab 64.27+£1.79a 103.21
60.60+ 1.64b 65.00+1.15a 107.26
63.67+1.54a 64.33+1.60a 101.04

1) A: Natural pollen(tea pollen), B: Chinese formula is soybean powder : yeast : pollen : skimmed milk powder
: honey : sucrose=1:1:2:2:3:9 (W/W), C: American formula is sucrose / water (3 : 1) : pollen :

yeast=2000 : 160 : 1140 (W /W)
2) See Table 1.
3) Pre—tr.: Pre-treatment; Post-tr.: Post-treatment.
Percent content of post—tr. 100
Percent content of pre-tr.

4) Percent index:

HHAMEREASE, INEERASEE
BAOTMECEES - RUCEREREM, AT
FRZBEROAEE, ZREEABTELH
BEMWRAEERE, B LRAERPRE
B BEHE BYScESHEREY - 1t
REAGA S EMIERRETEE &R
MRARIEY >, HERRTEY  HEERAR
£71 5 BEBNTHRMERIES - —BTTE
EREHARSERNERSEDY « By
¥~ BRAEZIH - Wittmann and Engels

(1987) fEHZ » ZEEHEBLLATEE  bidest
BE- AR RENBSHSRE, I 8
Esh @3 AR RE , EUKRBEE
B, EXLHAGREE 35% > HhEmIFEL Al
m, BRI REELE, STHE
EAACREEE , BEEBS TE,; THEE
FAMBEREY >, BRATEU . EREEE R
B, THEEBRAEBAKETIE, KA
50 9% STEARETE BB » TIHFo0y & T -
HANBEYMATEHEERSEZE
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Table 3. Effect of feeding pollens to honeybees on 10HDA and other major components in royal jelly

Percent 10HDA

Diet Pre-tr.” Post-tr. Percent index”
AY 1.84+0.19ab” 1.69+0.22b 91.85
B 1.76+0.36b 1.57+0.05¢ 89.20
C 1.82+0.10ab 1.58+0.19¢ 86.81
D 1.65+0.10¢ 1.81£0.17a 109.70
. Percent protein
Diet Pre-tr. Post-tr. Percent index
A 13.93+1.45bc 14.53+0.25a 104.31
B 14.67+1.25ab 14.50+0.53a 98.84
C 16.001+0.90a 14.50+0.70a 96.87
D 15.27+0.15a 14.43+0.49a 94.50
. Percent crude fat
Diet .
Pre-tr. Post—tr. Percent index
A 5.23+1.96a 4.73+1.36b 90.44
B 5.07+1.44a 3.67+1.08¢c 72.38
C 4.43+0.90ab 6.00+2.55a 135.44
D 3.87£0.59b 4.43+1.11b 114.47
. Percent moisture
Diet .
Pre-tr. Post-tr. Percent index
A 63.6711.54a 64.43+1.46a 101.19
B 62.27+1.16ab 61.63+1.64c 98.97
C 63.60+1.64a 62.77£0.23bc 98.69
D 61.40+2.31ab 64.3710.97a 104.84

1) A: Roxburgh sumac pollen, B: Tea pollen, C: Japanese apricot pollen, D: Miscellaneous pollen.

2,3,4) See Table 2.

®H HERRRERS

Table 4. Composition of various commercially marketed fructose

Marketed Percent composition

fructose Fructose Glucose Maltose Sucrose Total
A 18.58 £0.46¢" 26.891+1.87c 5.131+1.88b 0.024+0.04 50.62+1.88d
B 23.851+0.83d 33.58+2.25a 4.38+0.25b 0 61.8213.05¢
C 39.11£0.64b 29.96 +0.53b 0.47+0.02¢ 0 69.54 +0.30b
D 29.50+1.79¢ 31.19£0.96ab 10.41£0.14a 0 71.10+1.24a
E 42.97+1.07a 30.12£0.18b 0.38+0.20c 0 73.47%£0.99a

1) See Table 1.

#HE RS (Rembold and Lacker, 1981;
Shuel and Dixon, 1982; Shuel et al., 1978;
Yoshida et al., 1984) R %% (1989) FH
FIBRRINEERE(VE) R RS T T
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BBEE, EMERRESEHETSTY (Doull,
1966; Kinoshida and Shuel, 1975; Mecle-
llan, 1974; Nelson et al., 1987; Popeskovic
et al., 1985; Sasaki and Okada, 1972;
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Table 5. Effect of feeding commercially marketed fructose to honeybees on 10HDA and carbohydrates in royal

jelly
Treat. Percent 10HDA
Pre-tr.” Post-tr. Percent index”
A 1.9940.132" 1.74+0.29b 87.44
B 1.79+0.12b 1.71+0.26bc 95.53
C 1.64+0.12¢ 1.62+0.14c 98.78
D 1.92+0.17a 1.77+£0.09ab 92.19
E 1.79+0.16b 1.64+0.14c 91.62
Sucrose 1.7310.05b 1.83+0.26a 105.78
Treat. Percent carbohydrates
Pre-tr. Post-tr. Percent index
A 13.00+1.64a 13.88+2.06a 106.77
B 11.08 £0.55d 13.10£0.85b 118.23
C 12.78 £0.42ab 14.03+0.99a 109.78
D 13.563 £ 1.45a 14.35+0.68a 106.06
E 12.08+1.06bc 13.1510.40b 108.86
Sucrose 11.80+1.01cd 13.88+1.11a 117.63

1,2) See Table 2.

3 Percent index: Percent 10HDA of post-tr.

Percent 10HDA of pre-tr.

X100

Weaver, 1974; Webster et al., 1987) °
F BRAEETETREREEMERMS

£y A 2

TSRS BPERE1~2 R
AR FEPRERESEIIDES  HRAR
MgRkEBRABEERFEE, EREPUEA
767T% IR ER , TGS RABEETS
424 B 294% ;5 BEEOBERAIRGR
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EZR, BRENEER 3064% LRER

D EBEALE 7.67 K 30.64 % KIRES
HE, MPHTES 5 kg THTIE s0g 2B
W, TikEHRH 30 kg ERPIEK 50g Z
o MPBARME, BXEEETARARR
RS R B ER, TARLOEEBRE
TR, H I F 2 R AL BB IR
BiE, KESEERREERMREESE
60% 23 - MARBERBEMERRBERSE
B EELZER, MBETEARGESR

H5RABEREHREM - BLUBETFAE
BEWEZESFEHED 6% > MERER0.17
%, WEBHEEIRPELTEE R
BROERERAEBEZER - ZRAETD
EaREATATHTEE ARG IRERE
=8, ABAETHEENE0.08%  MASE
(% 35.53% » BARETE FHRHEER KR
SEMEEEE -

A SEETHHEENIHEPREREA L
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ARBERESBEE 42¢ ) F

7 (30g ) RIEE (18g #) =H , WIFAAKRE

EHREBEEMERGAE, HERAR

LM RFBEENBEIRERR

(1.82%) » HEFHERE (1.66%) ; HEH

RABESHEBEBHEREEER  THEED

SENBETSERR  WEHEEHRRE

BrREED . EEFERESIFRBRT

. FPRBETHBEBLIERREETS
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BERE 1.82% » (BEEMIRER G EHRD
BORMEEE P ERRREE; K2, B
EXREETTIAEITRBERERERE
B, A EEERERSTIEE -
+ FESEEHIEERIBZAE
BMEmPERRUNE AIEERBES
B, IEHESNEZERRAMMGEE , HERT
PR, BRPTTHNRERSE, £=@EH
BER% MR 1.60~1.99% ZH » EAMKEE
HEE2.0% ULEE, BEEHMEFHEIES
R BIFB SR 15%LUT o
HPEEPRBEER T ERGHEE
AP~ EHRRY - REGE RSN FH TR
CNEF 5 1982) « EEFFERMGEHARB A
fER FIRRAL, BEES 1.70% > BEH

BN BRNIEFEERRECTAOZKE
Table 6.

14.84% » MAENG 4.37% » K17 62.93% - T7E
B, sHERSERPBERBELEEL,
TR EFHKRBNP 24.2~69.9% FH » T
#61.7% > HEH6.3~30.0% > £ 13.8
9% » FHAERR 1.7~8.6% » £17 4.4% (Howe et
al., 1985) « TH (198D AITHARE RS HE
T8, BRERKB66.9% > BEAHE
11.4% > f8Fi6.2% > BEE 9.1% » K5
0.9% > Howe et al., (1985)f 8 HEHMAERK
7, HEHR S 11.9% » BBl 4.3% » HAE
EERGEFENRBRSEFSEYN
50.3% o HEBER 1975 FEEEHE P FER A
Ry 65~70% » EHE 15~20% » HAg
f51.7~6.0% » K53 0.7~2.0% > BESE 10~
15% - ABEREEMKX Gt (1978) HEE

Effect of filtration on 10HDA and other major components in royal jelly

Resource Filtrating Percent 10HDA Percent crude fat  Percent crude Percent
frequency protein moisture
AY 0 1.60+0.05ab” 4.24£0.56a - -
1 1.5440.04b 3.741+0.36b - -
2 1.64£0.11a 2.94+0.25¢ - -
Residual 7.67 - - -
B 0 1.53+0.07b - 14,70+ 0a 64.93+£0.57a
1 1.54+0.08b 3.43+£0.21 14.501+0.14a 64.87140.12a
Residual 30.64 £3.26a - 9.08+0.92b 35.53+0.97b

1) A: Royal jelly collected from this station and filtrated by 32 meshes net.
B: Royal jelly collected from merchant and filtrated by 76 meshes mechanical filtration.

2) See Table 1.

®t BEEISRRENTIRIZERRHGEIROZVE

Table 7. Effect of high and low royal jelly-producing honeybee strains on 10HDA and other major components

in royal jelly
High RJ strains Middle RJ strains Low RJ strains
RJ production(g) 42,90+4.11a" 30.07+1.43b 18.93+4.27¢
10HDA( %) 1.821+0.20a 1.66+0.14c 1.76+0.29b
Crude protein( %) 14.57+1.04a 14.23+1.12a 14.59+1.10a
Crude fat( %) 4.60+1.10a 4.11+0.70b 4.20+1.38b
Moisture( %) 63.10+1.40a 62.63+1.98a 61.67+1.53b

1) Means in the same row followed by the same letter are not significantly different at 5% level.
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Table 8. Analysis of 10HDA of royal jelly produced by honeybees at various districts

Percent distribution

Percent 10HDA Mingjin” Liujou®” Chungpu®
Below 1.50 13 6 14
1.50~1.59 20 10 18
1.60~1.69 13 21 41
1.70~1.79 26 21 9
1.80~1.89 9 16 14
1.90~1.99 11 13 4
2.00~2.09 4 4 -
2.10~2.19 4 9 -

1)n=54 Sep.1990
2)n=48 Dec.1991
3)n=24 Jul.1992

®h EFPEIEHER

Table 9. Content of major components in royal jelly

Percent content
Minim Mean+SD Maxim

Major components

10HDA 1.37~ 1.70+0.20~ 2.17
Crude protein 13.00~14.84+1.13~18.40
Crude fat 2.90~ 4.37+1.10~ 8.80
Moisture 50.50~62.93 + 2.38~66.10

FaERpERE G, IBHEHRFRBEAD 62.5
~68.5% » EH11.0~14.5% » FHK 1.4%
Bt X Lin and Sheu (1981) M7 EH K
7, K#Bdi6e7.4~70.6% HEH 12.4~
14.3% » FEAERG 4.9~5.2% o

BT L4, EHHREREEMES S
M, B 982 BHEERTFEHEEHN
BEHE, HPKkBEHEES 15~85% » KTHE
M H15~25% 5 AREEE B H60~70% B
EHESR 94~135% HEOHAMO0.6~
1.5% R R R AR » BERSEREER
RIIRBRBR S 17.1% > HEERAMAEERS
8.9% » BREEMS 5 8.6% 5 WWEEREERE T , LK
B 50.6% » HEREEE 21.3% » BEREER 10% - BE
EEEEEEHE 28 . E¥(Barker et al.,

1972) s BBEHPEERPABSRHK (LK
M, 1985 ; {5 » 1983 ; ANE » 1985 5 Ml
& 1985 RER » 1986 5 MMH » 1980;
Barker et al, 1959) ; TRYIE BFESHF » 81
$5 g5 81 B B N8 HARESHE
A% B BERB XHEMBEERBH B
B 28 BE. EYER NWEBNZERE
i FHEHSE-~ERSENEERS BRE
BERMS ) BAMHERENREHFLSH
MTEYME , HEENHEENE ) BFE
HEEHREIHEASRBLFERED  #
ZERERAS HELHERERRABER
ERERR (EFHE > 1986 5 EFE 5 1983 5
HH » 1985; Takanaka, 1990) - EHEER
EANBERERNEREL , AAREERR
B R, HAREEEE  BEEMHARE
E(hRERES , 1980 {L/NEHE ), 1982
s BAHR, 19805 BIE» 1984 5 Bl
75 B4h¥E, 1989 5 EHEIE » 1986 5 BF
38,1990 ; HAF, 1985 ; HATE , 1987 ¥
&, 1985 ; BHF » 1988) -

N AEAREEHHBEERFREEZRE
Bk Ve
ARHEAREBERAREESE, #

TEHURFEBSEZ2BL, BRTRAOE

FEBRIRPIERRABERGEREFZHH 17]



RERBEELRERREY S BYE R
SRS, EXARBELERES, BS
RERBEE ARG R RERERS
BEZIHSE - M Lercker et al. (1982) A H
EEBEIRTHABERSENE, REX
&B%, WETHEHE FEEEYTEE
SERBLER BB TRERBRZRETE
EERFRGEIEEE .

EELERR, FRPRABRREME
B RETEEENGE, BESHES
B, RTTHEFEREEEIN, BELFY
BRAEHATERRIEY - ARALEE
FHEEBLE, EBRABEELTS
R, BMBANERSTE  REESHE
REIH, DAEERBEBHESTEEN
, BAEW AN, FHZIELEEME -
St B EIE FAIAE S R IE ARG E , L
T, B AR . ARRARE
B OATEN . THBERRKEERET
RRENEERT  ARTESHREEE
BHIEE - ERABENEE . BOTRE
T S A TR AN - 5 R IE B 7E K R
FEIR B SOE - B H ARS8 BT
BoRRMIN, HABREXRREE,

£+ BEEXBHRERTEREREERIZXERSE

BREEN—-EERERPUER I RE , &
BREHT L, IR REEE-KE -
HREREECHBAEBRENETLE
EHE, MHEFEE . B8R BEERBUER
ZIEREEBREEREN - BEENERKRE
MEHTREERT, SRNER, TET
FiEEr, REEREE, HRRENES
EEY -

EREZETHLENEFRT LAEE
Wrzsh, BERERBEEAE, TH8
RE , EMMHE (1988) HHERWIEFER
R IEFER 10°C =@ A BFER 25°C —(H
A, RBHESEELEE - HERHTS
RERWAEEENRAER , NTETMAE
e, REENERE, FFER
-10°C E-20°C —EMEH , BBEMITERK
B o HHEM (1991 1EH » SRR T
EENEREE, HBYETE 84.37-496.71
ppb © FXBE(1989) FChiu and Chu (1980)
SPGB B DIBG R E WS 80% (AFB) B
MR % (oxytetracycline) » WEIHAEEHF
WBREEBERER  BLEFRRL -

e, BREERPRFEBRREMERL
BeihE, ERBEEE L, ENFEEE

Table 10. 10HDA content of high-and low—-10HDA-producing honeybees reared at various seasons

Honeybee Percent 10HDA
strains Spring Summer Fall Winter

High-10HDA H-5 1.93 1.76 2.00 1.88
strains H-13 1.80 1.69 1.66 2.10
H-14 1.82 1.76 2.01 2.03
H-16 1.83 1.87 1.73 1.82

Mean+ 8D 1.85+0.06 1.771£0.07 1.85+0.16 1.96+0.13
Low-10HDA L4 1.41 1.67 1.60 1.70
strains L7 1.39 1.57 1.55 1.66
L-18 1.50 1.62 1.55 1.60
L-19 1.51 1.65 1.58 1.50

Mean+SD 1.45+0.06 1.6310.04 1.58£0.02 1.62+0.09
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BEEE, TESEROREIT , £
FRAE  MAERHEERE, BUEHENR
HHE . REBRWREEGRE - HEHEY
IREEBEHEHET REWE, REFNE
HEE(EME - HYE  1990; 1991) - FIt
HAREHERER EATHEELSRE
o, ERHERIFRERE, YEEEEN
REAHEERKE » ISEESENTESE -

FHERBRZGRERBRREIERMGRE
g, HURRBRMERKERERRBT.OBE
RINEL - FEEEL . HFR/NE s B8R
/R SERSEE, BREANKEBAE
£ MBRELE s BRERERESRCE
&E/E RAANE S BRARNERE -
Xtk » ABIIE A RER R RIER
Bt MEXEEARRAELTEERZARLE
B —PrEGH -

2E M

hEEERE - 1980 BEREGGEREE. &
ai KK e & E PR 75 T 3 OB RHEE 48-75
=

SiRE (GB) - 1985 o EEHE R 10- 8 E-2-
RIHER o Hik 3 27 -

BHE (GB) - 1986 - THNEEHEE(LE -
% 3: 22 0

LNE - G ZEB o 1982 HERER
B EERANHE - BB 6 17-18 -

TR - 1983 - BT S NISES 2 KBE
FIESEEE - B 4: 31 -

i BFR - 1089 FTHREFBEHTHE
FRENEBIIHR - REBE 2 34-36 ¢

FERAWE S RIS TRl WA 0 1988 -

BFIAEFFREHRONEL - &5
P& 15: 81-90 -

BMEA®YF 19800 3 ¥ s+ &5 &
DIg-t FuxsFLr8B. v i+8
B o 1:73-74 -

Bk 1984 0 BEMKEAREREFWE
A - PEEE 5: 8-10 -

BRERE - 1985 « Li& FEHIRM S WY — T
4 o B 4: 16-17 -

PIEIE (FB) - 1985 - B LD - B 3
29-30 o

FERGE) 1986 BEA - i 3: 180

BESREREH 1978 2-X LY
(Royal jelly) ZEREE FH(No. 1) 24pp °

EINW > BIME - 19000 BREHEEHERK
B FERBRTIEALR BHRERA
W& HE 85-104 H -
ENW - STME 1991 c REERTIHER
HF 2RI - HERE 11: 96-105 ©
EMR - SEE FEE - 1993 - HEER
HERERCKE - PERE 13 151-
159 o

BRI SC - 1991 - FBEKPAIG IR HE
EMBEHBRZHE . BRELH 76
=

BRR%E > REM AEB - FfE-1989-
FRAMEERE RSN TETHRS
BHEZE - PEIEES: 25

HUB 01989 REHPNRFERAZE
YIRE - PEREZE(LBEEE 27 46-56 o

B Bk (W) - 1989 - HREEER X
i 1987-1988 - PEIEES & IR 136
-186 H -

WA (F8) - 1986 - ML AEN - B 3:
21 o

B FAE KT BB BRE -
1983 - LHYUEFHEEMBERNIA -
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hE & 1: 9-10 -

MFER 1990 - EHRFHRENEREEMRE
BIER - TR 3: 530

INFRE— 219820 B —X L o & ) —DEE
20 To 3 v sFRIE2S 11-14 0

AFTME - 1985 2 —X A ¥ Y — (Royal
jelly) DER KR EH M+ 5% -
1Y RFRE 6 117-124 -

AfWE BWHFE s ARWLUF 1987 v —
XN o & Y —(Royal Jelly) FEBIRE
BT A9 o HEEREEE 89: 73-80 ©

HIEE - 1975 - MEREE <H ¥ 5Royal
jelly D BB > T « B LERK
9: 23-28 °

ik - 19820 T —X N o & Y —D—fi

LB 2T o 3 Y55+ B2 3: 69~

74 °

BE 1982w —X N o€ ) —ODfF
Ko 3,84 FIE 3 77-82 0
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