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Study on industrial cogeneration technology of hesperidin and
synephrine in fructus aurantii immaturus
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of hesperidin was 95.0% ~98.0% , and extraction rate was 24.0 % ~
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Abstract; In order to improve comprehensive utilization value of
Fructus aurantii immaturus , based on existing extraction process of
Fructus aurantii Immaturus, cogeneration technology of hesperidin
and synephrine in Fructus aurantii Immaturus was presented.
HPLC method for determination of hesperidin and synephrine were
used, Fructus aurantii Immaturus was crushed and extracted by pH
0.3 Hydrochloric acid solution, the filtrate use Dowex 50 (H +)
strong acid cation to exchange, through vacuum concentration to get
synephrine; while using alkali extracting the residue, after acid pre-
cipitation and vacuum drying process to obtain hesperidin, the cogen-
eration technical parameters were optimized, and 16 repeated trials

were condcted. With cogeneration technology optimized, the purity
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28.0% ; purity of synephrine was more than 20.0% . and extraction
rate of synephrine was above 3%,. Compared with traditional
process, the production quality was improved, and the yields was in-
creased.

Keywords: Fructus aurantii Immaturus; hesperidin; synephrine; co-

generation production process
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(1) BBz 3% 4 0 B35 A Cos 35 A CRLE 5 pm,
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Figure 1 HPLC chromatogram of synephrine
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Figure 2 HPLC chromatogram of hesperidin
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FEI IR IR L 97,100, £F A AR R R A U, A I ik F
pH 0.3, EhBREE /R BE 4 0.5 mol/L,
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Figure 3 Extraction rate of synephrine Under

different pH conditions
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Figure 4 Extraction rate of synephrine Under

different solid-liquid ratio

BRI E SN A T LML= A % 8, Bt 1
30(g/mL) Bl A i B AE = K
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HAFgpphs i s, 3£ 1 AR B B3 7 52 98 g 0 W B R
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I 0 A 0 5 B 2% AR T T JR R AR A AR S 1 Tl Ak B
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Table 1  Results of adsorption capacity and desorption ca-

pacity for cation exchange resins

W B BE 1 /

FH s 28 40 44 Jig ) W/ %
(mg + g ! Resin)
732 86.7 74.8
D72 51.4 45.7
Dowex 50(H-+) 88.3 82.4
DLO08 45.8 44.5
DL10 65.4 53.7
D006 82.1 63.3
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Table 2 Synephrine industrialization yields of

different varieties
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Figure 5 Extraction rate of hesperidin Under different

solid-liquid ratio
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Table 4 Hesperidin industrialization yields of

different varieties

FEA RH R/ KAy SElicEE ke Tl AR/ %o
REA PIERET 20,73 1.73 18.5 3.77
REAE P 19.88 3.10 20.0 3.85
REME ¥ 21066 3.92 19.5 4.06
REAE R 20011 2.24 21.0 4.13
REHE 95 22,02 1.53 20.0 4.34
M PR 22.33 1.59 22.0 4.83
REAE P 20.22 1.88 20.5 4.07
REME PRRIE 24.05 2.27 19.5 1.58
M PR 27.54 1.75 17.0 4.60
R HEL 22.68 1.82 16.5 3.67
JEtE UYL 20.88 2.09 16.5 3.37
R R 19.62 2.15 18.0 3.46
B RE 20.38 2.91 18.0 3.56
B RE 20.37 2.85 17.5 3.46
JE#E e EER 19.91 2.82 18.0 3.48
I eI HER 20.29 2.89 17.0 3.35
Tkt
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2.3.1 BRI AN B H SRR R AR D
2R DRI IS AR L R IS 3 MRS I 0 A SR A R A
IR IK OB M RGBS R 2 W IR PR IR I 2 he R 3 19
T2 55 25 TR 3 BH T R B IR 1 R IR AR AE 9226 DA b A IR R
M bE AR . H Ca™ PUTE S 1 IR I 2L OH ™ $2 BUi J 1F . I
I A 7 3 FARR A BOK B IRL

R3 FAERERNBFNEEEFRNELLER
Table 3 Extraction rate of hesperidin with different

extraction solvents

T v T $EIORHR L B H 42

PRI Fh 2 (g/mL) ) %
LA R IK 1:40 92.0
0.1% NaOH 7K A W 1:40 92.4

2.3.2 BHE XSRS BRI S e F IR 5 AT B R O
TRV IR K A BRI DR, B8 B 1 B R 1 R BB B 10 30~
1:50(g/mIDAbFEREE.L 6051 70(g/mL) 4 F 2%
SN LA A AT ERRR L 10 60(g/mL) et

2.3.3 BB T ALRBOKE:  F 52 HCE 9 ARG A8 SR
FHBRFR R YT 25 64T T T 5 0 N A 5t o ) 4% B A, 3% 4
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BeA R s/ KA/ % Sl kg Tl kR %
REME B 96.5 10.2 285 24.7
REAE PEWH 96.0 9.8 295 25.5
REME WA 97.0 9.5 298 26.2
REME PR 97.0 10.2 301 26.2
NERE PAEEE S 9700 10.0 300 26.2
MEAE IR 96.5 9.5 288 25.2
MEAE VBT 96.0 10.1 295 25.5
M PERE 96.0 9.9 287 24.8
R EBRMH 95.0 10.1 295 25.2
i3 i 97.0 9.7 289 25.3
[ 97.0 9.5 290 25.5
R R 97.0 10.0 291 25.4
R R 96.5 9.7 299 26.1
et RE 97.0 10.3 292 25.4
friE el HER 97.0 9.7 318 27.9
R R ELER 98.0 10.0 315 27.8
Tk

1) 6 445 S 8 1A« I A RAE A AR SE Y T A iR 24004 ~
28.0% M J A 4l 95.090~98.0%
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R R A AN 3RO IE ™= T2 A Ak JE B IR0 L ™ 4
FRIEAT RN 7™ o (¥ AL B B8 A: Wy 48 A G DN 45 2R L 3% 5, B R
TR L EE 97.0% 3 I Mol B 24.8 %0 3 A 7= Al i 1A
FEdG bR (B B ==90.0 %0, F I 4R =20.020) Z3k ,
2.5 BEIZEFUESN

Tl Ak Az 7= DA B — 4 TR B BB A 4R R B S
MR — IR L R A PR AR T, 4 1 c SR
RHTFE — AT H2EL 20 kg 20 %0 & i 093 I AR 45 3 IR AR (B
HE 100265600 G /ke 1 B &b A A% TF 3 W RS 0 20 kg X 20 %
CF-35 8 ) X 600 J6/kg=2 400 TG, JFUBHR A A A2 iR A
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Table 5 Quality index of hesperidin and synephrine product with cogeneration process
o aifg/  MybeskiE/ THRRE/ A pbit)/ S/ AT SE EWRREEEE/
[2]2]
% % % (mge+kg ') (mgekg ') (CFU-.g ') (CFU-.g™
& 5z 97.0 0.22 3.67 0.05 0.03 4 600 390
RN 24.8 1.86 3.70 1.70 0.16 2 000 15
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TR R UL R A48 e . B Al Tl b= 48 e 5 %
AR L SC ik 4l 38 5 6 7 T 20 A% 0 A R 4 95,006 ~
98.0% , Tl Akl %3k 24.0% ~28.0% ;¢ i Ak 4l i 20.0% L)
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AIAT S 77 SR AT A Al T s A AR R,
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