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Effect of concoction on the content of citrullinated
bitters and antibacterial efficacy of Citrus grandis

‘Tomentosa’ Flos

[Abstract]Objective:To investigate the effect of using steam and
fermentation methods to concoct Citrus grandis ‘Tomentosa’ Flos, compare the
changes in the content of active ingredients before and after concoction and the effect
of antibacterial efficacy, in order to expand the application of Citrus grandis
‘Tomentosa’ Flos. Methods:The content of the active ingredients, citrulline and
nomilin, was determined by HPLC and the antibacterial efficacy was evaluated by
microenzymatic standard method.Results: After concoction, there were significant
differences in the citrulline and nomillin contents and antibacterial efficacy of each
concoction of Citrus grandis ‘Tomentosa’ Flos.Steaming for 1h and 2h can increase
the content of citrulline of Citrus grandis ‘Tomentosa’ Flos, yeast 4d, 8d, 12d, flat
mushroom 4d, 8d, 12d and Trichoderma 8d, 12d fermented products have improved
the inhibition effect of Malassezia compared with raw products, Trichoderma 8d, 12d
and flat mushroom 12d fermented products have improved the inhibition effect of
Propionibacterium acnes compared with raw products Conclusion: Proper steaming
can improve the content of citrinin of Citrus grandis ‘Tomentosa’ Flos. In order to
improve the inhibitory effect of Citrus grandis ‘Tomentosa’ Flos on Malassezia and

Propionibacterium acnes can be fermented with Trichoderma for 12d.

[Keywords|Citrus grandis ‘Tomentosa’ Flos steaming fermentation

Limonin  content determination bacterial inhibition
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WML, 225 BHIE B AL A (Citrus grandis Tomentosa )T 1§63,
A GREAAE, AL, PIARAR B A K 20 B AR BB A T4 2 R
HIEAGR AL Z AN E, X HAE R G B, B R e T (RN E) - “Hl,
W RO e HLAE LA U AN RHAE B i T B TR SR 43R BT
FAT R 3 2R AT AN AL A 27 B BORIE 9 5 SR %of H AR AR g L 2R
B AEHIWTTL, 0 E FR IS5 BRI TR AT s R AL TP S B T R .
S B EY) (Limonoids) e — R4 & BRI 1 =i KU &1, BA SR
PiEdE, B WATESE RO E IO ATEE . ToRMREE . Fr s R R HRIN
T A B A A B R UER AN IED @I FEEROEE,  H R O )
FER O, R Wbt RS AT R E EINE 7R A R MO
701, HPLC ik,

AR S AL 2R A AN A AL M AR AE , I ST AL P A A6 1 R 70 5 B AR Ak A

S AN L €0 T ATRE R P R A T D8, A MURAE (1 T 5 L S A 24K 3
A BRI TR L






2 MRS

2.1 KA ER
ARSI T EEAGGR I (R D
1 WU
DEER S GER) TR
A2 TRV XB 220A RN ER T B A A A R A PR 22 7]
R R T 2R AL 111B 3ith 22 117 7K 13 ) 2 LB BR 2 )
i KQ-500 E2 LTl A A AT IR 2 7
ARG HCB-1300V VR LR IR A PR 7
% D Be LR S
Varioskan LUX FEER KRB
(BEFRO
12 IR i FE iR A DKL610C P R R A PR A F
(ERERERT SPX-250C RS AR A R BT R
FARAE S AR TKE & JSM280-18 TWAN BT A FR A F
KRR IR 7 % SHA-B BN BN B R
e RSB €1 A Thermo U3000 FEBR MR ABHE (PED HRRA A
2.2 SER AR F
2.2.1 SEERHHR

ARSI BT FH AN MAE 25 R0 TR ERG s 2 A PR A A, &) RERER
Srb AR X 2R e R 2SI T 48 e R A M A AE (Citrus grandis ‘Tomentosa’
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Flos) - LRAZEW T ILIHAKEEREZ. 2IKEE (Mucor rouxianus,
fit 5 SHBCCDS81891 ) i b i BE &L A= ) B} £ A B A &) $2 £, BRI B
(Saccharomyces Cerevisiae, #t'5 ATCC9763) HJ ARIAYUMENI R A IR A A
Ffit, “Pas (B 265) ,  HHECHE LB & FH B A 7T B4t
2.2.2 SEGIR

ARSI T A EEGGI AT (& 2) .

* 2 TEIXH
ERnIE2E N B s EV
LR S2F SUECYT 20mg 201019 FRAE ARSI A YR A B2 )
VR MR HE A 20mg 200412 FRAAE T S0 AR AT PR 2 7
e e 25g C14617899 B R AR PR A
TS HEHERW 0.48¢g 06141205 B YL 25 PR A 7
el AR,500mL 20220301 REETTR A )
e AR,500mL 2020070111 REEE TR TAHR A H
FH AR,500mL 2022100111 IR AR A R A A
FH HPLC,4L 2022100131 I MR
95% £l AR,500mL 2021030219 J A AR
21101130G11
LI HPLC AL . KA AL AR A PR
BERHR B BR,500g 20210326 B AR AR R F
=) BR,250g 2105212 7 B Rl BR A
il BR,500g 200808003 I RA I E B PR A



AV TETE Y AR,500g 20200830 K AR

L-2F bR 100g 02702425 AT
LIREN AR,500mL 20200427 REE TR Al ] )
4P 100g RH411595 2 B
PEIR S % AR,500g 20130107 BT AR R R
e — 40 AR,500g 20140326 NI e
BRI AR,500mL 20210425 5] 24 42 A1 4b AR 7 A PR A =]
ikl AR,500g 20210810 I 24 45 H Ak 22377 A PR A )
EaR BR,25g 20210322 I 24 45 B Ak 2210 A PR A )
2.3 il EH

ARSI AL AR - 5§ (Malassezia furfur) % TN R AT R
(Cutibacterium acnes), ) ZREFER 7 IR XAV 296 = 5 fit

3 LR

3.1 TR TE

3.1.1 X%

BRFRHEBCH B DR — AT SR AR, R R, DI, B
40g fiAi BT 500mL FEARH, InZE1EK 200mL, i 30min BJFT . H 4 E20 A0
G IE, SRR PN 4g HENE, FhAARMEAKE 200mL, RIFFBEIRES
FREE, BN 500mL #EEHA, {F 205.8kPa, 120°C&ME R, & EZRIKE 30 4
By, JRbRdRS R & .



WAL 1g 23R, BT SomL D442 —#i ARkl =3, 30°C,
538 120r-min FEARIG I RG 75 24h; BE R LH I B 1 A A UKAE (R 2
WO S, BT /KR 25°CHIB g 5 0. F P R Al T B0 2 — i A
Bk b, SPEEE T 30°C MRS 30%~70%EE TG LR 7R 7 K.

2R RO H] FRBULINAIE R R G0 65 HD 27 4y, B34 20g T 4055
A, DAZGK—sK (1:3) Eefln/KIES). 7F 205.8kPa, 120°C&M4 T, mEZER
K 30min, HUH S %

MBS, B CIE L — A 1P 5 1M 2295 6 43, M E 2T
. B CiE Al 24 N RO BERRR, B omL B R AL T 2 TR R
W 4g BEEH, SO 80mL Tk, AR, SR ERL B omL wBIA
AL h .

IR e AR TR I i R 2 VE R PO (R TR 224K — [RIFZ Y, BT 3O RE 7R L1

WHOT, LuERTIRAE 55°CT 1 4h Ja B GUIERERS 15 20 BhE Eok R LB
), FRERET 65 H, ZrdEtrid & .

3.1.2 Z&HlE

PRIACINAIAE 3 473, BEGr 2 10g P8 T BB TR LA, [F 28 oK, Re
AUMNIER) 3 DR R IURE TR L, & b, ®0miE “B’7 )G, #%
SCKIFTFGRTIR, CBACARAETE 1. 24 3hARUEUH, 83 CPATX IR FefTfs
WINMIEZ S e, — R BT ST A P B 55°CTR 4 /b o BOH AR HIRHTE )&
Wi 65 H, 70 Bhnic RIFSAE A

3.2 IIEE EMIER HPLC SEAE

3.2.1 HERBRAVECH

FEACINAAERT IR 28 5 12 P AR f] 5ok A, 1 65 HR, M%iE
0.5g T S0mL HZEHEFIHF, FEMBE 25mL A ik, LT 40kHz. B3 400w
AEFEFEAL 30min, JJE, REEEIFET, MIEEF A 25mL
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TEHEE, DU 40kHz. ThE 400w AE A HEEL 30min, yE, JERH & H
b/ B2 GETE IR, AR, JEW T 60°CET, MAWERMITEAE SmL,
28 0.45um AL, VR AR A TR .

3.2.2 WRME /A ERYECH

B Ry A i 20 B RN KR oo R, RS AR E . T TR AR, TC I AR
0.08mg-mL-" [ L i TR B B o
3.2.3 ALY

i F: HypersilODS,Cig thilfF: (4.6mmx250mm) 5 izt 40 A, 0.1%
R KT B (55%A-45%B) 5 FllE+e 210nm; @i 5 Spl; ii# 1mL-min;
I 35°C,

3.2.4 FREHZR BV 4

PART A5 o 3R AR R MO TR AR PR B 23, RS B R B “3.2.27 THURC ] RO HE VR
W 1. 2. 3. 4. 5. 6mL T 1omL FREEH, MEEEAEEZEL, %
“3.2.37 BUN B EIEFAFEATINGE, DAREE MM, W AR AL FR 2 i oK
MR A 2 B A 22

325 B ESW

B “3.2.27 TECH] 6 IR SR A VAT, 1% “3.2.37 W F G &4E, F
ATHERE 6 IR, MSATE DT & VR MO R S AR, 115 RSDE (%) o
3.2.6 EE MR

A5 AR 0.5 AL N ATERY K 6 10, 1% “3.2.17 WU #AEEFE M,
“3.2.37 UK AT E AT B AR AR AT AR, 75 RSD (%), H%
ARS8 BT SR BUONVERS B R fb 2 5 BAT REF B .

3.2.7 REMSCR

FEEIRIL 0.5g MIMIFERI AR, 4% “3.2.17 BTN BRI, 20l
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0. 4. 8. 12, 16+ 24h BL “3.2.37 T il 55 AF I 8 A7 w7 32 A K AR
&AL, 1H5H RSDH (%) , EEfaEM.

3.2.8 INEEEIWR LR

BRI 6 A AL MIARAER) AR T 50mL MU, 73 A In N & il & AT iGE &=
AVER MR I, KA “3.2.17 TN ERAE, filf5 6 (o ftulil. % “3.2.37 B h
WA E WA . MK “3.2.47 TR 3 b ph £, THEING S E, 1R
IR 5 RSDMH (%) » PHOASEIG A A VA RE ol IS O .

3.2.9 FER A B E

KA HIAAEXT IR 2t . 3 i Z8HIRE S (28 1. 24 3h) Rl 12 i K (LAE%
BER . PaEd. BERSKEE (4. 8. 12d) % “3.2.17 Wi FERVESREREMR,
i 3 AT, % “3.2.37 TUN E i S5 A0 I 8 A A5 o 26 5 RO R I T AR, Ak 48
“3.2.4” TUNEHIFTERERLL, THENES .

3.3 HIEFsCIE

3.3.1 (LM TR &SI &

KA AR IR 258 5 12 BN AT E e s ok iy, i 65 Hf, % iE
0.25g T 50mL Mt &+, FHEZEEI 10mL60%LHE, DMK 40kHz. Ih%H 400w
A LA 30min, I UE, EXERUEVR, 121°CHE JE K@ 15min, 755 &IKE N
25mg-mL (R A A & Je i) o B

3.3.2 I EMBRNET

LR R AR B SR LI H . PR TPRRE R AN 4g, BEBHRE 0.4g, Hi
ik Ag, FRANR 4g, MM 4g THERZIE S, N 200mL J6 B XX ZE K N # fif
Ja, 121°Cr kKB 15min 5 H .

R AR FREE: TR EE G0 4, HEME 1g, BfE 2g, B
BHRE 0.3g, HAIEARHR H MBS 0.2g THEIH, IIATCH XWZEK 90mL, H il
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10mL INHVARE S, 121°CEE K 15min 54 .

PEIE N IRAT BRI R 77 L. LT RPFRREIREE DR 2g, Hi4&ibE 1g, MEE
RE 0.6g, WAEMIEH 02g, FRE 2g, M 1g, 28N 0.6g, L-FME
0.1g THEIEH, I 200mL JE B X ZE /K Il #GA iR, 121°C & KB 15min 245 H .

TR £h 22 P IS VRS ). FREX 35.8gNa,HPO,- 12H,0 V& 118 B I W& /K i 3f
SEAFE 500mL, FRHL 31.202gNaH,PO,.2H,0 ¥ T3& & L W MK If e 5 &8
1000mL, JEITIABC PRI ELG], T pH £ 6.8, EiRIRF&H .

il e R O ). RS PR & 0.008g B FEME, A& &1 PBS IWRIA IR, &
A4 20mL, FiEKEEN 0.4mg-mL-,

HERNARECH: BEFRE 0.01g B, HEER PBS WA, ©
KRR S0mL, FiEWRE AN 0.2mg-mL,

3.3.3 BRI

MUKFE H S R Bl 78 1 LA & ok TR Rh T A L ) ] A5 7R
Beb E ONAE IR IE R 3 7R A R B 77, Do (A B AE 28°CHS I 48h, I N AT HETE
37°CIRERE TR 72he BB IR E UG TERB I TAE & b FHHEFP IR BURE 774 1) B B
VT Sy TR T D R TR 0T L PRI YRR B R B v W B R VR R A B TR A
TOKBIEIR R Z a7, WERG MR 30°C, ##5y 100rmin, R
ERFT B R 97 72h, St 7% 48h, BIAS MM, AR EREEN, W
0 IR B VR VR FE A B 22 108CFU-mL-! BT

334 HERBERERERE

KH AR, B 90 32 SmL KEERE, N 1S4, il 14
A, 12 K, 2 HBEVEXTIR (BRMEAIEERDD . B4 6 AT, 5
1~6 5, FLAFEARE PN 2mL T PBS W, BIERA 1 SRE I 2mL
FESR, B5), BE 2mLIBEWINA 2 SR, LIS, B8 FREEE6
SR . BN S S B A 0.3906mg mL-1~12.5000mg-mL-!, i A 1

W 0.00625mg-mL1~0.20000mg - mL!, 75 25 AN N
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0.003125mg-mL-'~0.Img-mL-!,

3.3.5 96 FLAARAIE IR AR

ARSI P e e 96 FLAHARRS TR A4 EE R AT U 30min 247 )5, #EAT
LU (E

ALTER 5 1~6 5 MVARIRE B Sk BEAR R H A I 200l #£ 50, SR 5 7
TN 200uL B ;

A2AERE— 5 7~12 5 FLM AR B S ik AR I BB G NN 200ul FE i, 28
J& NN 200uL K PBS VK -

Bl:AEE 51 1~6 5 RGN 200ul BRI 200l K PBS ¥

B2:AERE— 41 7~12 SALHB MBI INA 200l KW AKR: FRHHT 200pL K1 PBS
. 1% EIRBRIFRE 3 AT AT

B R 70 A AE P B B TR AR oI 3.3.2 $5A v AXO I R A s P58 A e
VRN B 2 B R PV o

3.3.6 T EBFRCERENL

3.3.5 FHPTTS 96 FLAHMLES TR, I E 1) B 4 €0 B A 0 ML SRR T 32°C 8%
IF 48h, I E SRR A IR AT B A AR B 15 7R AT 37°CHE SR 72h Ja, IUGE 530nm
PAAE R B, R 3 0 IR EARR (XD .

TFU%IJ$=(1-A1‘A§)x100% (1)

B1—B

X1 ALFE RS HRTROGE: A2FERMAANETHEROLE: Bl: ©H
HEWWRBOCE: B2: 2 HAAN SRR

#* 3 REA&RER

AL (uL) Al A2 Bl B2

FE AR 200 200 0 0
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W 200 0 200 0

TR Eh 2 P 0 0 200 200
TR S R 0 200 0 200
SRR 400 400 400 400
4 SEIREER
4.1 195 RIS
4.1.1 Z&3%

ZH e AL MR WM = A R AL, BEAG 2K AR, A Al AR 1 2
COBHINR . Gehb 2, 7540 Lh e S Rl e, HgEsed B, AR,

4.1.2 X%
13 LT E R AN RIS, 57500 M : B HH I B1. I B2, &I B3,

WERERIE BRI S, 1F 4d 8d+ 12d REZRLFE A 254 3 S5 A%
AHE A, mVER R — B 2R, WS 291 R e 7R ST, B
BRI RGN, FB A R HTRAR , TR AR R T, AR MR T

BEAE EAMBEEBUR, 4d KBRS, 291k RE R I A 5 5 T
2z, R WAAMMIER T EAK R, Higthss. 78 8d. 12d KM s,
22 B RN TERLT, W LIBE R R, BUOINR R T, W E R
AR RE A 7 A — AU 4, (e Ry K B A, FER B A e ST A
AR AR .

aE R RTINS, AE 4d R, 29 TEREFUR IOT AR H BT
TSR, ANEEMER, AR 8d KA, BAMRIER, MG KEEEAR
[, AL n] Wi sk o am =4 (£ 12d KM, B2 m%s], A IesE
DU, 3T B o) 30 2 R AT 195 AR
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