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Abstract: [ Objective | Triadica cochinchinensis is one of the most important honey source plants in
Jiangxi Province.T. cochinchinensis honey has the largest annual production in Jiangxi Province, but the current
T. cochinchinensis honey has a high—water content and is easy to ferment, deteriorate, crystallize and
stratificate , resulting in a very low selling price, or even stagnation in the sale.This study intends to produce
high—quality 7. cochinchinensis honey by rearing strong colonies with skyscraper hive and analyzed the
composition of 7. cochinchinensis honey, with the aim of improving the quality and sales of T. cochinchinensis
honey.[ Method | During the nectar flow period of T. cochinchinensis, Western honey bees (Apis mellifera) were
used as the experimental materials. Double hive and skyscraper hive colonies were reared by using intelligent
beehives. The average daily weight gain, temperature, and relative humidity of the colonies were recorded. The
total production, the Baume degree, and the moisture content of the double hive and skyscraper hive colonies
were counted ; the basic components of T. cochinchinensis honey with three different maturity levels, including
24h water honey, capping honey, and honey capped for more than 15 days, were determined.10 types of honey,
including T. cochinchinensis honey, Brassica napus honey, Ziziphus jujuba Mill honey etc, were subjected to the
determination of basic components, and 12 types of honey, including T. cochinchinensis honey, Robinia
pseudoacacia L honey, Vitex negundo Linn. var. heterophylla honey etc, were subjected to untargeted
metabolomics analyses. [ Result] The average daily weight gain of skyscraper hive colonies was significantly
higher than that of double hive colonies (P<0.05) ,and there were no significant differences in the average daily
temperature and relative humidity between skyscraper hive colonies and double hive colonies (P>0.05) ; the
honey colony yield of the skyscraper hive colonies was 160% higher than that of the double hive colonies (P<
0.05) , and there were no significant differences in the honey Baume degree and moisture content between
skyscraper hive and double hive colonies (P>0.05) ; as the maturity of T. cochinchinensis honey increased, the
fructose and glucose contents, colour value, and Zn content of the honey gradually increased , while the moisture
content gradually decreased, and all the components were significantly different (P<0.05) ; the contents of the
minerals Fe and Zn contents of T. cochinchinensis honey were significantly higher than those of the other 9
types of honeys (P<0.05) , the amylase activity and acidity of T. cochinchinensis honey were both low ; the PLS—
DA model obtained by non—targeted metabolomics analysis could effectively discriminate 7. cochinchinensis
honey from the other 11 types of honeys. A total of 207 compounds were identified by differential metabolite
screening analysis—MS/MS, and the differential metabolites that were significantly up-regulated in T.
cochinchinensis honey were L-histidine, threonine, L-aspsrticacid.3 , 4—methylenedioxyamphetamine, procaine,
dodecanoic acid, linalool, and phosphorylcholine, L—-asparagine, fructose—1—-phosphate, etc. [ Conclusion ] The
production of T. cochinchinensis honey can be significantly increased by rearing strong colonies with skyscraper
hive; the higher the maturity, the better the quality of 7. cochinchinensis honey; T. cochinchinensis honey is
rich in minerals Fe and Zn ; PLS-DA model can effectively discriminate T. cochinchinensis honey from other
11 types of honeys.The results provide technical support for the production and consumption of high—quality
T. cochinchinensis honey.

Keywords: Triadica cochinchinensis ; honey ; skyscraper hive rearing; component analysis
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Fig.1  Colonies of skyscraper hive and double hive
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(Ziziphus jujuba Mill honey , fa] #K ZMH ) F#] 5% % % (Vitex negundo L. var. heterophylla honey, 8 #X VLH) 41
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Fo Mg 2 (Lycium chinense Miller honey, TRIFR LMH) . 7 A2 4% (Litchi chinensis Sonn honey, TR PR LSH) AT
W% (Eriobotrya japonica(Thunb.) Lindl honey, fij FX ELH) B ¥ % ( Tilia tuan Szyszyl honey , fij FX TSH )3
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BABRARIEATINGE . D e B RE A« L AR SR R A I AR VR R
ORISR AR AR AT MR IR T A 12 P ELARI AR
FESHETAL B : AERCPRI 100 mg B 8 FE 5 (B 6 NMEW“#HE ) T2 mL B T, A 400 WL H i
VW (=20 “CARAE) L IR TE 1 min, 7 12 000 t/min 4 “CES.L> 10 min, BT I, H 88 29700 2 mL B0
B WRAR TR HERRINA 150 WL AARB 205 80% H /K L i i) 25— LR 2R (4 mg/L) W (4 “CIRAE)
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5% 55 = RO A R S8 (Vanquish, $EBR R RBHEE A BRZA R , 1 H ACQUITY UPLC® HSST3
(2.1 mmx150 mm, 1.8 pm) A3 41, 0.25 mL/min AL H, 40 CAUARIR , #FFE 5L 2 wL. BB A, i shAH
$90.1% HF R M5 (C)FN0.1% HRIK (D), B EE VLR F 4 : 0~1 min, 2% C;1~9 min,2%~50% C;9~12 min,
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i (A) F10.005 mol/L F1 2 % /K (B) , B BE PE A2 /5 24 : 0~1 min, 2% A; 1~9 min, 2%~50% A;9~12 min,
509%~98% A;12~13.5 min,98% A ;13.5~14 min,98%~2% A ;14~17 min,2% A",

J i 2 B AS 5 (Q Exactive HF-X, FEER C IR BHEABRA ) , FUWEZS B 75 (ESD) , 1E 7 857
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%QEH Bl 325 °C, LAArHEAE 60 000 #E 17— A4, — 208 FHHEE I (m/z)81~1 000, IR FH HCD #

G 46 R HLE R 30% , 405y HER A 15 000, R 51 8 B Pl A TR, W] R T sh A HERR 25
Bﬁfw% [ MS/MS 15 Bl
1.4 FESITFE

1.3.1~1.3. 4 1B E A 73 Afr 4% HT SPSS27.0 4 o H5dlis ISP 4B + 4R #1525 (Mean+SE) K7 o i FH
SEREAR TRE BB B P BTy 2201 (ANOVA ) RAG I A AL 2 Rl 25 53 o 21 1H) 25 57 10 3 3 U Rk 7 2
P<0.05,

1.3.5 3030 25 AR FH R XCMS FR A% 0T 33 500 1A 7 GRS L 2o 9 % 5 b 34, 45 2104 T #5126, R
28 FH 72 HMDB \massbank | LipidMaps .mzcloud \KEGG A H &%) Ji FEHEATY) i (%5 78 o >R R #4(
Ropls X FEA SR T i fie /N — T FI BI04 (PLS-DA) I-43 B4 #3401 o MRIESE A SR T3 PAH  VIP (A .
FC 5320 18] 22 5 A5 50, A i 25 AT 4 2 S XA 3 21 ) 3 ¥ 52 Wi e 32 R A B 1 0, 4l B A i A a8
PR vE . 4 P{E<0.05 A1 VIP> 1B, IA KA R h 22 AR .

2 HERE5HMH

21 WFAMCERIMSARERANIEE BE AWEELR
L2 & 3 FE 4 7] 0, 76 I S AALESI P, BRI RN K40, 240 PR e B H X530 5 I 38 = T PO A 1Al
H(P<0.05) ,(HZFE R HE S PRA IR BE A H IR ARXHE B T 3% 22 % (P>0.05) .

' £ Ffk Skyscraper hive

a a . B 45k Double hive

H ¥ # kg
Daily weight gain

1
a a a a4
2 L L L L L L L L L L L L L L L L L L L L L L L L
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& q‘> NS %& @({@ & P {,k{@ b’% P FEE P S
IS S AT SIS A
Qb/ NN & Qb & & NP N
& &
HIAFI RS

Date and weather

AN _E bR TR R 2557 B3 (P<0.05)
Different letters on the bars indicated significant differences(P<0.05).
B2 1L A AR PN SR 2 o
Fig.2 Average daily weight gain of the colonies during Triadica cochinchinensis flowering period
22 ILIBHEERFE REEMIKEMNELER
UNZR 1PN Z2AG AR 1Y 06 2R 7 Bk L AR PRI T 10 25 B2 0T 17 160% (P<0.05) R4 1Y e 28 5
JER S K B 0 2 22 57 (P>0.05)
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~0~ £FG{k Skyscraper hive

== 461k Double hive

H BARAHE /%
Average humidity
)
1

60
5 0 1 1 1 1 L L L L 1 1 1 1 1 1 1 L L L L 1 1 1 1 1
I R N N N U R T RS T T, SPC
NN O N N I N N N S RN N I\ I SR RN B S NI S S I
Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/
H#A Date

ANTF) b AR REFR R 22 57 i 3 (P<0.05) .
Different letters on the bars indicated significant differences (P<0.05).
K3 IS B AR H AR R

Fig.3 Average daily relative humidity of the colonies during Triadica cochinchinensis flowering period

= ZHlk Skyscraper hive
32 F
== ik Double hive

30 F

28 |

26 |

A 4iREEC
Average temperature

22 L
e} » o) o A > Gl

NN N NN NN

b/ Qb/ Qb/ Qb/ Qb/ Qb/

N
HHA Date

AN b AR R R 22 53 ik 35 (P<0.05) .
Different letters on the bars indicated significant differences (P<0.05).

4 I RIAEHE N TR E IR

Fig.4 Average daily temperature of the colonies during Triadica cochinchinensis flowering period

R1 ZHEESHERAFNLUSHEZH~E REEMKEZN

Tab.1 The effect of skyscraper hive and double hive rearing on the yield,Baume degree,

T S T P
AN A A A S
Qb/ Qb/ Qb/ Qb/ Qb/ Qb/ Qb/

and moisture content of Triadica cochinchinensis honey

TiH Item ZHR Skyscraper hive Wi#1K Double hive
W HEP &/ (kg  BE™) Group output of Honey 33.05+7.67 12.69+3.89"
W 95 #E/(°Bé) Honey Baume 41.22+0.54* 41.1920.50"
W% & K /% Honey moisture content 20.46+0.29" 20.74+0.45"

[ 51 =B AH Rl 26 m 22 T A i 3 (P<0.05) , ARl e n 22 5 1.3 (P<0.05) .

The same lowercase letter in the same column indicated no significant differences (P>0.05) , different lowercase indicated sig-
nificant differences(P<0.05).

23 AEMBAEENLSHEEERARSUELER

FE2 T, 24 hK 2 EAEE S5 M BRI R T 15 d o e, 26 e 28 AR 8 0 189 M 1) 2% e 285
0 S O i AT i A TR Zn B W N (P<0.05) , T K U i R A (P<0.05) . ML
FE3 T, ZRRIEREI KT 15 d B S50 3 AT s & i RS TEMEE M R Y Fe (Zn
AR D R T AR IR (P<0.05) , [R5 7K o 35 IR T AR AR 6 (P<0.05) .
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Tab.2 Basic composition of different maturity Triadica cochinchinensis honey in skyscraper hive colonies

ZFIK Skyscraper hive

%
24 h K E A 3 e KT 15 d B s
Component
24 h water honey Capping honey Honey capped for more than 15 days

SR (55 100 git)/g Fructose 31.97+0.33¢ 37.60+0.58" 38.03£0.15*
HIAIHE (42 100 g11)/g Glucose 31.70+0.06" 37.50+0.15" 37.60+0.10"
TERE (4100 g31)/g Sucrose 1.27+0.15" 0.68+0.07° 1.47+0.07°
TERY BRI (19 JERA) /ImL- (g+h)™

7 e (L. (g-h)"] 7.57+0.15" 4.80+0.06° 5.67+0.26"
Amylase activity (1% starch solution)
/K& /% Moisture content 27.30+0.06" 19.07+0.07" 17.73+0.07¢
F2 H FEBERE/(mg-kg!) HMF — 4.70+0.02
fRJE/(mg-ke™) Acidity 9.94+0.01" 7.98+0.02° 12.90+0.06"

AERT M/ (piece-mL™)

Pollen concentration

HL 5% /(ms+cm™) Conductivity
fH Color value

#/(mg-kg") Fe

Hil/(png-kg") Cu

B/ (mg-kg™) Zn

WA (4100 g i1 )/g Ash content

11 250.00+2 165.06" 8 750.00+1 250.00"

0.12+0° 0.11+0.003"
14.67+0.33°
31.51+0.22"
111.63+3.14°
2.83+0.01°
0.02 0.02

21.33+0.67"
16.00+0.16"
41.367+0.42°
5.61+0.06"

16 250.00+2 500.00*

0.14+0.003"
24.67+0.67"
8.57+0.24°
95.60+1.40"
7.36+0.05
0.01

51 - B ] 3R 7R 22 5K L35 (P<0.05) , ANRI 3R 25 57 1 35 (P<0.05)

The same lowercase letter in the same column indicated no significant differences (P>0.05) , different lowercase indicated sig-

nificant differences(P<0.05).

*3 SHESWRAEEAFNHEZRFIS dLSHEEERRS T
Tab.3 The effect of skyscraper hive and double hive rearing on basic composition
of Triadica cochinchinensis honey capped for more than 15 days

y B KT 15 digE B KT 15 diesE
L%y Honey capped for more than 15 days Honey capped for more than 15 days
component
LA Skyscraper hive Wi%i{& Double hive
SBE (45100 g1t ) /g Fructose 38.03+0.15 36.8+0.15"
H%IHE (43100 g i) /g Glucose 37.600.10° 37.03+0.15"
WERE (B 100 g1 )/g Sucrose 1.47+0.07* 0.87+0.09"
TERIRE 1 (19 FERR W) [mL- (g+h)™'] ,
5.67+0.26" 3.97+0.03
Amylase activity (1% starch solution)
5 7K4/% Moisture content 17.73+0.07" 19.07+0.07°
R SLBERE/ (mg-kg!) HMF 4.70+0.02° 1.90+0.02"
fRJE/(mg-ke™") Acidity 12.90+0.06" 9.04+0.03"
TEH U/ (piece-mL™") Pollen concentration 16 250.00+2 500.00" 15 000.00+3 750.00"
A%/ (ms-em™) Conductivity 0.14+0.003" 0.12+0.003"
i Color value 24.67+0.67 23.33+0.33"
B/(mg-kg') Fe 8.57£0.24" 3.87£0.16"
#/(ngkeg") Cu 95.60+1.40" 90.23+2.76"
BE/(mg-kg™) Zn 7.36+0.05" 4.15+0.06"
JK53 (5100 git)/g Ash content 0.01 0.01

[ %) FHEAH [ 268 22 A B 3 (P<0.05) , A [AI /R 22 7 i 2% (P<0.05) .

The same lowercase letter in the same column indicated no significant differences (P>0.05) , different lowercase indicated sig-

nificant differences (P<0.05).
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2.4 AREEEEEARE S NELS R
M AT, 10 Pl B 5 100 g A SFRME AN AT AR ) B 5 1 GE SR BT 60 g, 55 100 o 86 28 I FREHH
B & B I/INT S o, Bk EI/INT 24%, B FEH/INT 40 m/kg, 32 OHEEE S /NT 40 mg/kg, KM 9/NTF 0.4 g,
x4 10MEEERNS
Tab.4 Basic composition of 10 types of honey

B L Sfses iR RN AUEME ORISR MRRE R MAEE O RERE e
component TCH BNH RPH ZMH VLH LMH LSH ELH CBH TSH

(4100 g31)/,
F% ﬁtt git)le 38.03+0.15" 40.08+0.06" 46.33+0.03" 40.97+0.09° 41.10+0.30" 45.10+0.06" 42.80+0.06° 36.47+0.09¢ 39.63+0.07° 39.60+0.12°
ructose
AW (4100 g3)/
f]l@ﬁ 100 31 37.60+0.10" 37.87+0.13* 26.70+0.03" 25.27+0.19° 31.00+0.13" 31.70£0.06° 30.57+0.09% 31.57+0.09° 32.70+0.00" 33.77+0.03'
slucose
HUH+ A b

(5100 gil)/g

Sum of fructose+

75.630.19° 78.67+0.19" 72.97+0.09° 66.23+0.27" 72.40+0.10" 76.80+0.10" 73.37+0.03" 68.03+0.09* 72.33+0.07" 73.37:0.15"
glucose

RERE (43 100 g3t )/g
Sucrose

E Rl A

(1% JERTER)/
[mL+ (g-h)™] 5.67+0.26¢ 15.43+0.03' 10.37£0.03° 20.90+0.32" 16.00+0.11° 10.63+0.07° 9.83+0.12" 2.47+0.07" 16.47+0.19" 10.3020.10°

Amylase activity

1.47+0.07° — 2.42+0.02" — — — — 3.09+0.01° — —

(1% starch solution)

TR

Moisture content

17.73+0.07° 18.60+0.03" 19.9040.06° 17.20+0.03* 17.37+0.03" 16.17+0.03" 21.23+0.03" 17.13+0.03¢ 21.07+0.03" 17.73+0.06°

FRP R
(mg-kg™) 4.70+0.024" — — — 20.46+0.19°  3.33+0.03° 29.13+0.09" 21.80+0.35" — 3.53+0.07°
HMF

PRI mg* kgil ) f ! I| h : a | I .
12.90+0.05° 15.63+0.07" 10.57+0.09" 10.53+0.15" 14.70+0.12° 13.30+0.06° 19.30+0.06" 14.33+0.03" 15.53+£0.09" 11.27+0.09*

Acidity

TR 1/

(piece-mL™) 16250.00+ 145333.33+ 4633333+ 4433333+ 124 666.67+ 61 666.67+ 183000.00+ 68 000.00+ 22000.00+ 55 000.00+
Pollen 57.74" 145297"  1201.85' 1763.83' 2403.70° 145297 2516.61° 57735 577.35¢ 2081.67"
concentration

LR/

(ms+em™) 0.144:0.02°  0.20£0.03"  0.17+0.02"  0.70£0.01" 0.245+0.02° 0.3620.01° 0.314+0.01° 0..19+0.03*  0.17+0.03" 0.611=0.03"
Conductivity

G 25.00 53.00 0 65.00 39.00 83.00 42.00 19.00 6.00 97.00
Color value

Bl mg* kg_l ) a d o o f o e g b c
v 8.57£0.24" 1.55+0.04° 0.47£0.09%  1.23+0.09°  0.59£0.01' 1.15£0.01° 1.300.04° 0.350.01* 3.25£0.04"  2.28+0.02
e

i g kgil ) J e h b d a h f o
C 95.60+1.40" 83.00+3.46° 43.07+0.50" 264.27+3.04" 97.60+0.35" 57.33+0.45* 489.90+0.81* 45.73+0.34" 62.70+0.80" 115.63+0.58
u

¥/ (mg-kg") 414577+ 479.80+  174.93+  1499.30+ 41743+ 319.60x 570.63+  311.06+  387.60% 73447+
Zn 62.91° 25.30° 4.01" 9.60" 2.64' 3.43¢ 0.75 1.05¢ 2.18' 3.62°
i

(4100 git)/g 0.01 0.01 0.06 0.02 0.04 0.11 0.08 0.02 0.06 0.18

Ash content

[15) F-EFAH R R 22 5 3 (P<0.05) , A ] 278 22 5 1.2 (P<0.05) .

The same lowercase letter in the same column indicated no significant differences (P>0.05) , different lowercase indicated sig-

nificant differences (P<0.05).
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HB A T AT AR . TE R R BR AL B A, SR T 4 mL/ (g-h) AP AT AR HEZER ., 55
HP I H B D Fe  Zn 5 5 35 R T AL O A 2 (P<0.05) , {H LU 5 AP e 2 114 6 53 TG T 1P AR 7R 32 R
P 1%
25 AEEEIFEEARFHENELSR

WS B, A A ) 22 57 0 fe /N — 3 s - F1 51 43 BT (partial least squares—discriiminate analysis , PLS—
DA)RIE T Ropls fL 157531 PLS-DA A RIF553 i 75 4% 41 7] R2X>0.60 .\ R2Y>0.98 . Q2Y>0.98 , 5 A #5174
(O T R B (P SaT Sk  BEATACIX 1Ly o R s 5 3L 1 1 i 5
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a: L1 vs AL I 2 41 (3] OPLS-DA 1353 s b o L1 A IS 2 vs VEARIG B2 (] OPLS—-DA 1343 s ¢« Ll A B2 vs I 5%
W B4 7] OPLS-DA 1843 5 d - LS AFI 28 vs M AT I 25 41 6] OPLS-DA #543 s e : LU L A1 25 vs MM 16 28 41 1] OPLS-DA 7353
£: 1L A3 2 vs 75 A5 M B 4 0] OPLS—-DA 7543 5 g LU S P 28 vs MUAE 89 58 2 [A] OPLS—-DA 7573 s h: Ll S AR B85 vs Yl SR B 2
1A OPLS-DA 1553 ;12 L1 I3 A1 25 vs HHAT 88 26 41 18] OPLS-DA 1543 5 1L 4 F 28 vs TR A e 85 401 18] OPLS-DA #5435 k- 111 5
A5 vs TS B 26 21 6] OPLS-DA 343 .

a: OPLS-DA score chart of TCH and ZMH ; b: OPLS-DA score chart of TCH and RPH ;c¢: OPLS—-DA score chart of TCH and
VLH;d:OPLS-DA score chart of TCH and LMH ; e: OPLS—-DA score chart of TCH and TSH ;f: OPLS-DA score chart of TCH and
LSH;g: OPLS=DA score chart of TCH and ELH ;h: OPLS-DA score chart of TCH and BNH; i: OPLS-DA score chart of TCH and
CBH;j:OPLS-DA score chart of TCH and POH ;k: OPLS-DA score chart of TCH and COH.

BIS SRS 11 FiEE ) OPLS-DA 155y

Fig.5 OPLS-=DA score chart of Triadica cochinchinensis honey and 11 types of honey

e 5 AT 3 5t 2 AR 07 16 4 5 0 M- MS/MIS i L0 5 51 207 Fh ik A4y , 5S40 45 S LR L ik
AW NRIWTRR IR IRE (WE2E ATHLERZE (WK (B2 (e R AT A= W RN MR NERT A= W) 2 1026
LA 11 b b A LA, 1 A e P I R A 22 AU A R TR AR VR AR R 3, 4=
RSP IR HEE R H3 H BRI IR A KA M R 1WA
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Tab.5 Comparison of different metabolites between Triadica cochinchinensis Honey and Other 11 types of honey

St 2Eic L . . .
c SMCEY TR B SRS ZE S TGRS FIP BT
ompare
P Total Down  Up Total DE The first five up—regulated substances with significant differential expression
groups
111 A e A & B (Glutamine ) |3, 4—F F — S 3L 1 FL IR TR (3, 4—Methylenedioxyam-
vs LI B 207 59 37 96 phetamine) .21 2% (L-Histidine ) , 752 /% (L-Threonine ) |
TCH vs ZMH FE ATz ( L—Asparagine)
ITEEY sl ey 3,43 H A L LIS T I (3 ,4=Methylenedioxyamphetamine ) Hir:E H3
vs VRN I 2 207 59 55 114 (Procaine ) \Hi 2GR (D-Glucuronic Acid)4—Z3EA W) (4—Aminophenol ) |
TCH vs RPH Xﬁﬁi%ﬂﬁ(4—Hydr()xycinnamuylagmatinc)
11112 A e 8 3,4 H AR R R T (3, 4-Methylenedioxyamphetamine ) H 2 (Do-
vs I ke B 207 70 50 120 decanoic acid) \ 521 (Threonic acid ) 5-F2FE BRI (5—-Hydroxypyrazin-
TCH vs VLH amide) \N- i 5E-D—2 I i 45 Bl (N-Acetyl-D—glucosamine )
[ITREy sl=53 3,4- H L SR (3, 4—Methylenedioxyamphetamine ) TR R A%
vs AT g 8 207 31 102 133 (Phosphorylcholine) \4E4: 2 H3(Procaine ) \ 75158 ( Linalool ) |
TCH vs LMH SRR (Tsovaleric acid)
e ‘
. TS R (Acetylornithine ) , KACZ R (L-Aspartic acid ) \ B 1-BEHR
vs FRUA I 2 207 24 109 133 e, I
(Fructose—1P) ZSZ A (L-Theanine ) 4B 2% i (2-Methylbenzoic acid)
TCH vs TSH
1 2 A e 2 3,4-3 F A LR I (3, 4-Methylenedioxyamphetamine ) | Z, Pt I HE 1%
vs 75 B W 207 40 101 141 (beta—N-Acetylglucosamine ) . K2 Wit (L—-Asparagine) .14 % (Parthenin) |
TCH vs LSH L% %R (N-Acetylornithine )
ITEET e o
» HE R (L-Threonine ) X 4 P9 34} ( Chavicol ) J Z0 SR VM EIAS
vs it 207 26 107 133 . L
(trans—isoasarone) , 5 5 F% ( Linalool ) \ 41 282 ( L—Histidine )
TCH vs ELH
s N e
e 3,4 H AR R LR D e (3 ,4—Methylcnedioxyamphetamine) T PR LA 1y
vsilREEE 207 31 104 135 s ‘ .
(Chavico) \F5 1 ( Linalool ) . &AL (Metyrapone ) . %% 2 (Sebacic acid)
TCH vs BNH
e .
. IR (L-Threonine ) .20 Z ik (L—Histidine ) . 4E4: Z H3(Procaine) .
vs it 207 18 107 125 .
R BIEERS (Hypoxanthine ) (4-3& T2 (4-Guanidinobutanoic acid)
TCH vs CBH
LI By AP 3, 4= H AL LRI (3, 4—Methylenedioxyamphetamine ) |
vs TG I 207 37 88 125 RAGTR (L-Aspartic acid) . 7515 (Linalool ) . H % ( Dodecanoic acid) |
TCH vs POH 2 I H I (Galactosylglycerol )
11 e ZH 5 (L-Histidine) .3, 4—3F. {7 %L HTIEK I 2 (3, 4-Methylenedioxyamphet-
vs A 2 207 51 91 142 amine ) {2 HH 55 ( Phosphorylcholine ) B P4 (Xanthine) |
TCH vs COH M- 1-B5 R (Fructose—1P)

3 GnSiti

L5 RUPIAR AR IR IR AT LU , 22 A0 PRI AR 57 A 7 L 2 AP e 27 B R RAR 15 T 160% , 3 15 486 11 1]
SR S5 W) IS B e SR — i, (LA e ) 5 B R I JC W] e 2 5 T R R U T B
RAGEZ , LA S 5, 3 i I MUK B o e T P B o A b, ) R 2 A0 R RE AR B0 R T
15 o 3 55 040 1 A A0 R ROMRE 5 e VE MY EIE M e \Zn 35 ST 3 R T NAR K, HL 8 K & R T IR
R, UL R 3R Z2 A PR AR A RE A ™ il T SO A P e . IS A )~ A ORI, H SR 2 A AR i A 22 />
A VLR J5 T A 425 78 S0 SN PR DR AR, T YRR N B L AN Al e (i e A DRALE s Z2 AR IR AT LA
TRBRTE BEAE ST, BURTRE JT LB 5 2240 VRS A HL A4 P9 B8 T o5 e/ A T 22 T B R A T AR RARAICR
19 5 SN KR BN, SR PR AE DR IS AR BE A A T AE 0K 72 28 4 5 2R PR iR e - B
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TRFEAL , (e E B MR AL [N AR IR 2 A AU AR A 7 B SABe B I (LA 2 4 A SR AR

ABIEFE LS AW, G 1L 5 P 3 e e o, e 8 b RO 9 2 5 S R AT R, 55 7K 5 D
b 3K 5 2l PR Zhang SFPRIE SRS R — B0 SEEE SRS ST ALEEE T T AR S |, 1 R K
SR Sy RO A AR L K 032 B A AR 0k 2 e i VR o TR SR T e B ) i AR AR
1oy FRC SR B BT, X LAY T B S HEAT 0~72 h i A B AT e e ) 5 K R B A i A B 1] 1
TR R o ORI vt B e e s VR IR, ks T B A 7 I B AR AR B R AN
A RERAEC KREA RELE 7 L S e 2

Liu S GI0 1A [ o B2 1 C A e B PR AL TR AR A I, BB L0 2 AP e 3 R B B, L A e 0
il (L AT e, TR 5 B BRI, X S AR T 4 SR A — B (AT WS - S 0 oy L 5 L
JERSIE L7, I S AR ST A SRANR] , R AE T2 36 2 00 R 8 IR ol 6 A0 ot A3 "B A ] T 1 i 2 5,
S L % e A R v P i AT

e 0 P RO/ 2 W L (L TN 0 R e P ) R, RO A W LU (/D T LT S A 5
SRR L R ) SO A R LU (B 1,01, R I I S A B By 45t , 5 SE PR L — B T ELRR K
P T 5 55 4 0 R4 2 W 2 S S BN R 5 7 o A i e o o e A AR, BT R T
15 d 1L A B P-4 5 KR 17.73% , 38 BN AT ML AR v R RE 1) — 2 6 B K P75 L A B B D Fe Zn 77
I T A O M B, Fe 7S 5 480z i AR TS P AN BE B A v i 4 T A T, mT LD By A
W5, MRS, PR BB R Y Zn 5RO S AL AR A A QA T A DR
F AR HE AR IE R K MBS R

UTAFEA A ZH 2B A A E 3 7= i B S R M R DT A W PE ML BF 58 ™ 2
ABIESE T 1o A 1] A QI 2 2 BOR AT U RO L S A e B, D A2 4 L A e R A R AR S B T
S, ZER E HARIEAR S W), 1815 TRE— 2P 0T

L B A B VT PG R (e . LI AR P R A SRR ST, AR RERBEAR AR L IX L3 1,
TG T5 5 . AR 5 R AR R D A R AR IR (Ll T 2 B TARE IR R &
PR S P S A — B A T DT R ) i 4 3 (unique manuka factor, UMF) , X0 22 /5 - 88 28 £ 47 )
TR , 27 22 7 R M A A T R R I A% 5 ORI SE2 0, 0 BT 5 86 885 A0, 1 Keg 22 7 R i B 45
ek o R T IC AR [ N SRR B A IR 2 R AR AR A UL S A
B LA b, D7 L S A e B T AR R A L AR W) T RE L 4 LU S A AT R RE , il
R B BRI A S A TR L 2 P e S AR, 2 TR o SR e 2 ™ R 5 2 i
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