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H E: BRI ARAAT A S BURAR G KR B R B 2, B e B A8 MK Ficus hirta Vahl 42 % 16 #F &
AWM ee, PNERELER. Fik: RAZRRMEEE, AFAABREKBTHENITAEL, KA Ultimate Amino
Acid &4 (4.6 mmx250 mm, 5um) , YA 0.1 mol/L TER4h-THE AR #NAR, BHATHE LML, A& 1.0 mL/min,
ARE A 40 °C, MK KA 254nm. LR ONFH 2 WEREMRT 16 HALBRAERXR R, HARHHK
F 0.9992, F3hmbEd EAF 98.1%~105.9% Z &, RSD # 0.67%~2.11%, L-RITLXRA#. L-5 &8, L-2 £
BR. HABR. L-AAMR. L-HAMKR. L-7AR. L-WAR. LWAKR. L-BAKR. L-HAR. L-PHAR. L-F2
RAE . L-RABR. LKA AWM A L- M ABG-F34 55 54 3.308. 3.424, 2.750. 2.978. 1.302. 4.549. 2.778.
3.989, 3.818. 1.327. 3.732. 0.395. 2.925. 4.549. 2.873. 3.305 mg/g. /=7 ¥ M B A IR AL 1% 69 W 4 o+ S B 44
EHATAARESENZHEMKY, ZHEESCHEELSAREE>L%,; AL SA RO EHBENART 16 # A
ARESELAEELES, SERSWATBRMALE, LAN T ATREAEKRAE, &3 R A42EFM
Bl RAZE AL 4536 R H hReAE 16 A ARBAATIIT 5, THREHM, Bl Eg, THEHELEMR
B AABRSZONE T &, FTUARALRSZ RPN EHENA S,
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Determination of 16 Free Amino Acids of Ficus hirta by Pre-column
Derivatization-High Performance Liquid Chromatography

CHEN Rongzhu, WANG Xiaoping, GAO Weicheng, CHEN Yugqing, DING Qichun

(Department of Pharmacy, Zhangzhou Health Vocational College, Zhangzhou 363000, China)

Abstract: Objects: To evaluate the quality of the root of Ficus hirta Vahl, a pre-column derivation-high performance liquid
chromatography (HPLC) method was established for the determination of 16 kinds of amino acids in the root of Ficus hirta
from different origins and leaf shapes. Methods: The contents of 16 kinds of amino acids in Ficus hirta were determined by
HPLC with phenyl isothiocyanate pre-column derivatization method. The separation was achieved using a ultimate amino
acid column (4.6 mmx250 mm, 5 pm) under the gradient elution with the mobile phases composed of 0.1 mol/L sodium
acetate buffer and acetonitrile at the flow rate of 1.0 mL/min, column temperature of 40 °C and UV detector wavelength at
254 nm. Results: The contents of 16 kinds of amino acids had a good linear relationship, and the correlation coefficients
was more than 0.9992, while the average recovery rates (n=6) were 98.1%~105.9% and RSD were 0.67%~2.11%. The
average contents of L-asparaginic acid, L-glutamic acid, L-serine, glycine, L-histidine, L-arginine, L-threonine, L-alanine,

L-proline, L-tyrosine, L-valine, L-methionine, L-isoleucine, L-leucine, L-phenylalanine, L-lysine were respectively 3.308,
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3.424, 2.750, 2.978, 1.302, 4.549, 2.778, 3.989, 3.818, 1.327, 3.732, 0.395, 2.925, 4.549, 2.873, 3.305 mg/g. There were

differences in the content of total amino acid in Ficus hirta from different leaf shapes. Compared with leaf shapes, the three-

finger shapet had the highest total amino acid, followed by seven-finger shpape, and then five-finger shape, and the last was

undivided. The content of total amino acid in Ficus hirta from different producing areas were also different. The highest

content was in Lingshan county of Qinzhou city of Guangxi province, followed by Yuannan town of Heyuan city of

Guangdong province, and the lowest content was in Chengxi town of Longhai district of Zhangzhou city of Fujian province.

Conclusion: 16 kinds of amino acids were separated by this method, which was reliable, accurate and had high recovery

rate. It could be used for the determination of amino acids in Ficus hirta, and the content of amino acids could be used to

evaluate the quality of Ficus hirta.

Key words: Ficus hirta; amino acid; pre-column derivatization; phenyl isothiocyanate; high performance liquid chroma-

tography

T AR BARAA 2R T B b X R A) 25 45 (A 2l
ML), NRBHEYIAA S Ficus hirta Vahl BT
AR, B HITOE . AR, mE EESERIFR, P 25D
CEEPRZHGR ) . (T AEAR R YA R ARE S b 545
fRf R RS T P % F VA X B 25 4 o R AR v
(55 —) ) (2013 ) . )R 25 B b i)
(2004 47/ . KIIREE 2R PRIED (2009 4FEREDHE Y,
TAR B EE S TIREN) K. Wt =/, 5
ML TP . IR TR R 2y, R HAE
di, PEAPESNE, HAF ST T B AR TR e A Al i Az
RV PP A5 Dy T, Ak oy T AT R
RPN RS BRSSO R R T As . &
FAEM, BB TR R B A bR . Pk,
P e RARNTF A E RN, 2SRRI
TIEFRSGE . RTINS BB TIaRE, X254 . RN
TerE SPGB (R Y E ., BLREDTRE . dL
BN AN |1 DNETI R L D

A TR W A 25 FHAE ) T i) — Fh A W s P ot
2 R S KA =4, TE A & ¥ 36 BB AR
JH, 5 AR AR s APk, i
B MCEFEUMEN EZITM RO, FIER 5 A
Ao IS B EUEAH G, Ui B A AR T B A AR I,
4R E. MRS E IR, s & 3Lm
FPISFN S B AR X R 2 A s B A R R L
AN IERNE T R/ IDi8 =93 ey st} -1 L NI B = - 217
HARFE AR DIRE, TH &R GE e & o) R4, by
6 MU PR s R TR S 5 20 i a4 B, tREIR YT
ML AHCAZ T ER ; IR S 5 LT B A A
i K S IR B (e 2 i 1 22 0 A RS 430, (e R 1 Ad
G MR 5 AR LIRS 1 R E S
3‘%[33734]0

F [ vp 25 B4 TR 5T 5 S AR, Bl HAR A B A
WP R ER A, FR25H B S B PEN AR FR H Ea5E
e, H UL 2 v SRR O AN A ATt i 2 8
B, GnEEAE . SEE L RAERY . =k KRS APrh 2kt
R LR S B S T IED ), SR MISE T RIS B
Wk i B S IR AT ST A DLHRE . SR Y 53T 7
1 B R A ST BN UKL . R
T RO (s A0, JHorpy, AR AR S RO

AH TS A I T (8 . MERR SR, B iy L LA gy
MR G R e I s FH I T A T o AR
FEL R FH 57 B 1501 A T A T A3 A v SO A e i i
(PITC-HPLC) M E A RIIHJE | A [ 7= 3 45 ERRAR
i L-RITAER . L-B 2R . L-22201% . HE . L-
HE . LR . L-7R&IR . L-INER . L-IiER . L-
P 212 . L4 a8 . L-HH iR . L-S 5o & . Lo
HIE . L-AANANR . L-E RS 16 PR &35 1Y
T, WY FAE Bk F LT . TR A BT =T
gtz

1 MRSE®

1.1 MRS5E

12 £33 FiFE BAREL FASTR] 7 1, AR S TR A
OV 2£BE R T T MR 4 S S RME RIS, SRAE
PRYIfE BULEE 1,

16 PP & FL PR VR G Fn fE M : L-R 1 & 2 1R (L-
Asp) . L- &R (L-Glu) . L-22 &2 (L-Ser) . H &2
(Gly) . L-4H &% (L-His) . LAHERL(L-Arg) . L-J35
iz (L-Thr) . L-TN 22 (L-Ala) . L-ili%& 2 (L-Pro) . L-
B& (R (L-Tyr) . L-8ii &2 (L-Val) . L-F R &R (L-
Met) . L-5S#32 &R (Ile) . L-7 & M2 (L-Leu) . L-2KN
Z MR (L-Phe) . L-ffiE@ R (L-Lys) Sigma 2\, #it5

Sk SLCF7767, WK 2.5 umol/mL; 2 sk,
Fisher 2\ Al SEARFIR AN (PITC)  Balfz T 50 (-

W) A PR, =R, IE S k. Je/KRESEREN . VK Z
IR, TR BE . iR (Pegkal)  VEBERMEENY A BRA
Al AR Bl PA_ iR TRk i B R 4l
Agilent 1260 B30 AH 151X . Agilent ZOR-
BAX SB-C; faji:(4.6 mm>250 mm, 5 um) E[H
Agilent 2y 7] ; Ultimate Amino Acid {43%4+ (4.6 mmx
250 mm, 5 um) HAJERMEE (L) B A RS 7
PE20K 7! pH it #MR-FERI 2 FEERHA 2 (g H
BRZSF]; 101A-3B R XU T 4E IS s 3s
JTAH RN F]; PX224ZH/E B TR BLZEHR{YAR
CHAID A BRA ] TG16-WS Gt gL ol IR
WACES DHLA PR F; KQ-250 DE A4 75 I 1
vEgs  RILTEA SRR T HWS-28 R HVE
WKW TR SEE Y as) s XL-04B #5374l
AUl TN TN A R A A
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Table 1 The information of samples
P e SRAEHb A ZJ%(E) HE(N) 54 (m)
1 % TN T A HRMD 2 B 24 AR 4 el 117°37'48.00" 24°31'49" 48
2 =R TR T A HRD 2 e 24 AR 4 el 117°37'48.00" 24°31'49" 48
3 FHARIRH TR A HRMD 2 Bt 24 F AR ) el 117°37'48.00" 24°31'49" 48
4 LHRRA T TLAE R 27 B 24 FAE 4 el 117°37'48.00" 24°31'49" 48
5 FARIRH A VM SR B 117°13'25.58" 24°8'22.56" 389
6 FARIRH A VR S X 117°43'39.97" 24°30'48.25" 196
7 FHARIRH o VM v B 117°13'54.54" 24°48'55.40" 603
8 LHRIRA RN TR X R A 117°45'56.53" 24°46'25.44" 371
9 LIRS AN T 1 X SR AR Ak 117°45'42.11" 24°242.33" 485
10 LARIREL i TR R T X IR 117°39'51.47" 24°20'46.46" 307
11 HARRA JPEEON R LB 109°06'35.28" 22°06'27.11" 117
12 HARRA T AR I X e 114°37'52.49" 23°42'56.98" 361

1.2 EWHE

1.2.1 R nstils  fds Bks il 040
IEREZE BRI o W A e BAMRYRS S T T, B
60 °C HARMLT, SRS RAE S e 5 it 60 H if; K%
FREUMY K 0.10 g B T Has 3 OB K E i
A 10 mL 6 mol/L RV, FEA; BT 120 °C ¥
W KA 12 h, A IE, BB AZE KR L, BT oK
W EZE T, BRI 0.1 mol/L EhBRIS IR IA R I
FE| 2 mL K5, 0 0.1 mol/L EhRIA W E X,
B850 e, WIS A 2 25048, 10000 r/min,
B0 15 min, BUEVEWRE T 4 C WAE P ERAES
1.2.2 AFERIAEfE  HERHC G R IRTR A FE S i
WK (2.5 umol/mL) Al A 4% 200 L, 4 AhnA
0.1 mol/L SRR K5 (PITC) 2N ¥ W (B PITC
0.12 mL, JHZIEEARZ 10 mL)Fl 1 mol/L =22,
B (B =2 1.35 mL, INZJEEAZE 10 mL) 4%
100 pL, VB25), BT =R 1 h, SR E S %
400 pL #5HL, P77 10 s, HCE 10 min, 2 3 K, BUF
JEEWE 200 pL, FIEAUKESR 2 1.4 mL Ja HRHLUE
fEL(0.45 um) &1iE, BRELERE RIS

1.2.3 migkrE AE T Agilent 1260 % =544
WAHS /AT Ultimate Amino Acid (53545 (4.6 mmx
250 mm, 5 pum); EiEAEAE IR S 40 °C; KK R
254 nm; JEFETE 20 pL; FRiE N 1.0 mL/min; FRshAH
A: L 0.1 mol/L M EER 4N (pH6.50, A) FIIC/K 2, il
(B) 1E 2 7 3 AH HE 47 #6 52 Y it (0~4 min, 95%A;
4.01~31 min, 95%A—67%A; 31.01~40 min, 67%A—
65%A; 40.01~45 min, 65%A—10%A; 45.01~53 min,
10%A; 53.01~55 min, 10%A—95%A; 55.01~67 min,
95%A) M, HIEBHKIR 16 Fha(ILMR S 2 19l &
SKAASMRE: BRI TTE

1.3 HELIE

AR PR RN TE X O R 255 FH

SPSS 26.0 YT EHE LB AN SHT, IR E 22
ST T 22 R T

2 RS9
2.1 HiEEiERE AR E R

B RN EG 1 22 e R BUCR, 85625 3C
Mk [29], ARG EE T HEARAE 120 °C N 6 mol/L #;
PRy AZKAE 10, 12, 16 h JE - FE BLMR 55 A 16 Bl
FFEMR B H EAT R 2555 (P<0.05) . 45Nk 2
P, K% 10 h B L-RITTAEBR . -2 BR . L-222
i, HaEm . L-4HER . L-F & . L- 0= e . L-TINE
iR, L-JlEBR . L-BEER . L-40iR . L-HFmaig. L-
FIEEIR . LSRR . L-ANENR . L3 &% & s of
L- B S AR & i i I T2k 12 A 16 h(P<0.05),
HIFE R AT BERKAR 10 h ANEEFS/F 2544 T B IERR
SRR AR, KA 12 1 16 h J5 45 Fh a2 L0 & 2 M2

2 TTARITIR IR DX U r AR BN RN TA R[] 16 Fh
IR S g 45 (mg/g, n=3)
Table 2 The content of 16 kinds of amino acids in Ficus hirta

from Yuannan town, Heyuan, Guangdong Province (mg/g, n=3)

P V] (h)
10 12 16

IBSNEES =7 2.01+0.05° 2.88+0.20° 2.81+0.12°
L-RE R 2.71+0.70° 3.45+1.52° 3.4140.15°
L-2 5% 2.05+0.09" 3.04+0.66" 3.05+0.23"
HaEm 2.76£0.17° 3.78+0.69° 3.79+0.73"
L-#HE R 0.98+0.32" 1.9240.21° 2.05+0.31°
L-f 4R 6.01+1.01° 8.15+1.45° 8.03+1.56°
L- &R 2.1240.89° 3.32+0.08* 3.42+0.88°
L- N4 R 3.97+0.91° 5.07+1.12° 5.01+1.20°
L-ifi %4 3.814+0.59° 4.60+0.14* 4.68+0.45
L% 54R 0.57+0.07° 1.3340.15* 1.37+0.53"
LG4 R 3.54+1.13° 4.73+1.04° 4.84+1.41°
L-F i a4 0.12+0.04° 0.37+0.31* 0.40+0.10°
L-558 4R 2.19+0.61° 3.66+1.03° 3.63+0.86°
L-5e % R 3.17+1.84° 5.55+1.92° 5.65+1.09°
LKA 2.01£0.43° 3.56£0.90° 3.47+0.65°
L 2 R 3.08+0.99" 4.04+0.33" 3.90+0.12°

L- S R 41.90° 59.44° 59.51°

E: R RVNG FREOR 22 53 i 3 (P<0.05), 5., K6l
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g R IC R FE 2R (P>0.05) . ALRIE KRS
AT HE R RCR, B LA B RE S KA 25 7F 2 6 mol/L
2. 120 °C FKA# 12 he
2.2 GIEHEAEE

A3 56 % #X T Ultimate Amino Acid {4 % 1+
(4.6 mmx250 mm, 5 pm) . Agilent ZORBAX SB-C,g
{3 AE (4.6 mm=250 mm, 5 um) 7EAH RIS AH )
B SR WE 1 TR, & FE IR X RE 5
Ultimate Amino Acid (35 AE 43 B8O R 4. I,
AR 158 F Ultimate Amino Acid (O i%AT R 47 5 42
15

DADI1A,Sig=254,4 Ref=off
300 -
275 A
250 -
225 4
200 -
175
150 -
125 4
100 -

mAU

50 -
25 A

2.3 RahBikFRAGiERE

AXIGTE T SR R I IEPE I, B8 T SE e
JSt RIS JRE A X PR R S AR A R T SRR 19 70 B 1
Bl SARN, SR PR TCR A SRR B 0 R it
ATA 28G5 2), SOHEREZ e 7 X5 16 AR
FLPROGT I i BEAT 28000 5, B RE PR M = B A i 250
Xof SR P g S S B E T RO S AR 27, it
o, BRI, TR SIARIAR AR R, 16 AP ILIRAEA
BT, WS EOR . TERTIRDEAR A (i 254 X
FRvE S L S ZEA TN RE , 16 AR FERRIR A PR vESh B
TASEHURIEBGR AR S LI 3.

A

16

24 28

32

1] (min)

DADI1A,Sig=254,4 Ref=off

800
700 A
600 -
500 A
400 -
300 A
200 -
100 A

mAU

A

24 28

32 36

At /] (min)

A1
Fig.1

16 FHRA BFEMRATE M 7E Ultimate Amino Acid

The chromatogram of 16 amino acids on Ultimate

H:(A) Fil Agilent ZORBAX SB-C, H:(B) HAHH (%14
Amino Acid (A) and Agilent ZORBAX SB-C,; (B) columns

L L-RITTAS R (L-Asp); 2. -8 %2 (L-Glu) ; 3. L-22 24 (L-Ser) ; 4. H &/ (Gly); 5. L-4 &2 (L-His); 6. L5 &% (L-

Arg); 7. L-25 &8 (L-Thr); 8. L-TN &2 (L-Ala); 9. L-JHZf% (L-

[Sh=w

(L-Met); 13. L-5# 585

2750 - DADI1A,Sig=254,4 Ref=off

2500 1
2250 1
2000 1
1750 4
1500 1
1250 1
1000 1
750 1
500 1
250 A

mAU

Pro); 10. L-F§ 2% (L-Tyr); 11. L-41% /2 (L-Val); 12. L-H Bi &%

iz (L-Ile); 14. L-32 &2 (L-Leu); 15. L-2KIN AR (L-Phe); 16. L-#i& & (L-Lys); & 3 [A],

AAI\ vl

B\

12 16 20 24

28 32 36 40 44 48 52 56

Fisf /] (min)

& 2

S REVEML @i A

Fig.2 HPLC chromatograms of isometric elution
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DADIA,Sig=254,4 Ref=off
325 -
300 -
275 -
250 A
225 A
200
175
150
125
100
75

&~

mAU

I T T T 1

25

1)

28

32 36 40 44 48 52 56 60 64 68

FF ] (min)

DADI1A,Sig=254,4 Ref=off

325
300
275
250
225
200
175
150
125
100
75

mAU

25

28

32 36 40 44 48 52 56 60 64 68

At I (min)

DADIA,Sig=254,4 Ref=off

mAU

28

32

B (min)

& 3

PELEE (A) RS X IR (B) . 2 HIER(C) 5K

Fig.3 HPLC chromatograms of derivatized solution of sample (A), mixed reference standard solution (B), and blank solution (C)

24 ZMHXFR. KEREESRMNELESR

W B R B BL R IR 4 X IR IA MR 0.25. 0.50,
1.00. 2.00. 5.00 mL, 43 5Il'& T 10 mL &&=, H
0.1 mol/L YRR BE R ZIE, 257, IT4E < 1.2.27 ik
BATATAEAR, MRYEAS S IO 1 (A5 S5 A4 2 g i A . LA
FHRLTR X R S I T AR OY) S AR (X, ng) il b i
Ak, BRI EE . RAT 0.1 mol/L EhERH M ASKT
i AL B AL PR X BRI T, 525 G I UERE, ERE
HoR 20 pL, ARAF MR Lb k) 20 ToAd fer H BR AN 2 F FR,
o, DAfEME L 301 IR EAS B, RIS L
10: 1 B BB PR . G5 R AN 3 s, L-KRITTAZE
iR, L-Aa0R . L-224400% . H &% . L-2H&% . LA
BR . L-JREBR . L-TNERR . LTS . L-BEEL . L4
2. L-HeEz . L- 75222 . LSS 2R . L-2R N
Z MR . L4 & R 43 BIAE 0.381~5.950, 0.421~7.692.
0.301~5.969.0.215~7.633.0.444~6.008 .0.498~6.714
0.341~5.936.0.255~3.8717.,0.329~4.520, 0.518~6.681 .

0.335~6.130.0.427~4.254 .0.375~4.932.0.375~6.744 .
0.472~4.544 . 0.418~5.171 pg JLFB N A B4k
PESC R, FASE R BT KT 0.9992, 4 H R A 0.364~
1.052 ng/mL, EEBR A 1.394~4.207 ng/mL, FEHH{X
iy AR Ry, AT R B ) A R BRI R i A

25 MEEE. 284, REMRMEFRWERNES
2.5.1 FEEEMELR W IE LRI & X 1
SRPAEWR (2.5 pmol/mL), 3% “ 1.2 37 I (a3 5544 T 4%
HEEE 6 ¥R, M2 25 Fh & IR a0 W i AU H: RSD,
ZERIAS L-KIAERR .. L-AER. L-Z2E8R. HE
iR, L-4HEMR . LASENR . L- &ML . L-IN &L . L-JIi
R . LB 2R . L-2 2R . - aiR . L-5 522
iR . L-2o &R . L-2R 8 &R A1 L-t 4 1 048 1o AR Y
RSD 4351} 1.08%. 1.85%. 1.16%. 0.87%. 2.20%.
1.91%.0.37%.1.18%.1.15%.0.68%.0.54% . 0.37%.
1.09%. 1.20%. 0.61%. 1.06%, i BH %X &8k 2%
AT
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Table 3 The regression equations, correlation coefficients, limits of detection (LODs) and
limits of quantification (LOQs) for 16 kinds of amino acids
IR EEpy: LEEE Y1 LN (ng) R (ng/mL) FE BB (ng/mL)
L- R 1& 28 Y=1004.2X-19.796 0.9997 0.381~5.950 0.952 3.807
L-A 4R Y=910.06X+1.1696 0.9999 0.421~7.692 1.052 4207
L-Z 5 Y=1698.7X-0.0103 0.9994 0.301~5.969 0.751 3.006
HEmR Y=5895.8X-0.0143 0.9998 0.215~7.633 0.390 1.431
L-4HE R Y=1349.5X-62.307 0.9999 0.444~6.008 0.807 2.959
L-K§ &2 Y=1132.2X-22.964 0.9997 0.498~6.714 0.906 3.321
L-93a R Y=1519.7X-71.926 0.9996 0.341~5.936 0.852 2.839
L-N& Y=4155.7X-228.49 0.9992 0.255~3.8717 0.463 2.123
Ll iz Y=2098.8X+67.506 0.9997 0.329~4.520 0.470 2.195
L-fis 5% Y=1331.8X+113.45 0.9992 0.518~6.681 0.740 3.455
L-#54 R Y=2906.1X-0.1321 0.9998 0.335~6.130 0.478 2235
L- TPz R Y=1457.6X+55.718 0.9994 0.427~4.254 0.610 2.845
L-F5e 2R Y=1800.9X+48.448 0.9996 0.375~4.932 0.536 2.502
LA Y=2749.4X-95.749 0.9998 0.375~6.744 0.536 2.502
L- RN R Y=1494.3X-38.583 0.9997 0.472~4.544 0.675 3.150
L-#1541% Y=3260.7X-377.4 0.9999 0.418~5.171 0.364 1.394

252 BEEMMESIE KSR 6 43 ZRITIRIR
WX IR L AR BRI R, A5 0.10 g, ¢ 1.2.17
12270 F ik il 45 S R A A A Ak, #5 EaR
“1.2.3730 N OSSN &, a5 R A B, LKA
SR L-BEMR . L-22540% . H&E% . L-24HE0R . L4
SR L-h& IR L-INERR . L-IER . L-I&ER . L-
AR . L-HH AR . L- 5252 E R . L& iR . L-oK
N2 FR AN L-H 20 F2 1 - 14 & 43 53 2 2,91, 3.41,
3.07. 3.75. 1.88. 8.21. 3.30. 5.01, 4.69. 1.23,
4.81, 035, 3.71. 5.51, 3.61, 4.02 mg/g, RSD
I3 1.91%. 1.63%.2.01%. 1.47%. 1.29%. 1.85%.
1.71%.0.59%. 1.88%.0.93%.1.72%.1.39%. 1.31%.
1.65%. 1.50%. 0.67%, UiAHiZ FiimEmE i

2.53 FRUEMEIRLE:  FEEFREL 6 43) AR TR IRk X
PRRIHLY Fds B R, B4 0.10 g, 53 ll#% “1.2.17
O 1.2.27 TR J7 vk ) A& 5 R O AT T A Ak, %
“1.2.37T0 R A RESF, 479 T 0.2.4.8.12.24h
BEREIE , e SR IE AR, 71438 RSD. £5 5 R, L-K
MEAERR . L-OE R . L-22&ik . HERR . L-2HE0R .
L-AG&EME . L-J5 &R . L-IN&I% . L-I&R . L-IE 4
iR . L-Z2 1% . L-FHIBRZERR . L- 52 AR . L-Sa 212 .
LS PN 2 BR AN L 22 B2 55 16 i 42 25k iR s T AR Y
RSD 435"~ 1.33%. 1.17%. 0.64%. 1.37%. 0.89%.
1.49%. 0.51%. 1.20%. 1.94%. 0.59%. 1.01%.
1.18%. 0.30%. 1.76%. 1.41%. 2.27%, 3 B {48 5
ARSI T 24 h N, BaEtE R 4T

2.5.4 kRN GESEH: RS AR 6 Iy fE s
NI SCIX FFE BRI AR, FR325 0.05 g, FEE AL
Ao i HP AR B 43S A XY A S BRI A 0 IR ST,
Sy R C1.2.17FN“1.2.27 80 097 2l A s v
FUEATRT AL, $5<1.2.37 0 N A% SRR 2, i2

SRR, TR mICR . HER 4 nT4, 16 FhaFEmR
SEPGHNAE [RI ZE A 98.1%~105.9%, RSD 4 0.67%~
2.11%, UaBHIZ T i ER e o

R4 AERIAERE R (n=6)
Table 4 The results of recovery test (n=6)

FEf i XTRIAGE WEs SFREEE RSD

ARy (mg) (mg) (mg) (%) (%)
L-RI&ER 109 1.06 2.13 98.1 0.67
L- A4 R 1.40 1.42 2.83 100.7 2.03
L-#25% 127 1.30 2.55 98.5 1.54
HEm®R 1.25 1.28 251 98.4 211
L-ZH %% 0.54 0.52 1.07 101.9 1.59
LA 4R 0.83 0.86 1.69 98.8 1.73
L-75 4R 1.26 1.28 2.55 100.8 0.36
L-NZR 1.61 1.62 321 98.8 1.89
L2 % 1.44 1.41 2.84 99.3 0.71
L-BE R 0.47 0.50 0.96 98.0 0.43
L4 1.64 1.66 3.31 100.6 1.83
L-Hii R 0.17 0.17 0.35 105.9 1.90
L- 55t &R 1.24 121 2.44 99.2 2.07
LR 1.92 1.93 3.83 99.0 1.60
LR &R 1.21 1.18 2.37 98.3 1.78
L-#fi 2R 1.36 1.34 2.71 100.7 1.46

2.6 HMNELER

AEEPREL 12 1 HAs BN ARSS 0.10 g, #%1.2.17
I ) 7 R A ST, T < 1.2.27 300 R 5 kb A 1A
Ak, SRIGHE “1.2.37 T N (O SRR a2 , DA
PG AU A AT RR, S0 5 16 Fha SEmem) &
B, UANER 5. 3% 6 Fios. MAER 5 TSR AT A, 9 47
Hi 12 OyRE S ARSI 3 16 Fha LR, WE YLy
33.32~72.94 mg/g. 16 PP H LAEGEIRFN L-32
IR & B i (4.549 mg/g), Hik R L-TN &2 .



<312 - B Tk B4 2022 4E 9 A

%5 AR IR BHAR T ZIERR A & (mg/g, n=3)

Table 5 The content of amino acids in Ficus hirta from different leaf shapes (mg/g, n=3)

SRy P
1 2 3 4 A
L-RI T4 =R 2.20£0.39° 4.16+0.17* 1.320.09° 4.15£0.01° 3.308
L&t 2.810.04° 5.27+0.32° 5.63+0.44° 5.18+0.19° 3.424
L-2 %8 2.73+0.36" 3.56+0.12° 2.65+0.07° 2.50+0.29" 2.750
EE=Ni74 2.77+0.51% 3.67+0.73" 3.12+1.26° 2.99+0.60° 2.987
L-4HZAm 1.120.20° 1.84+0.23" 1.25+0.42" 1.26+0.06" 1.302
L-fE A" 3.01£1.09° 5.47+2.13" 5.53+0.13" 5.28+0.77° 4.549
L-H &R 2.66+0.94° 3.39+2.12° 2.72+0.58° 2.77+0.20° 2.778
L-NZA 3.7241.13¢ 5.02+1.85° 4.3240.49° 3.89+0.41° 3.989
LIl 3.47+0.57° 4.94+1.62° 3.68+0.23° 3.5740.21° 3.818
L-fi i 1.58+0.48" 2.10+0.41° 1.72+0.18" 1.49+0.16 1.327
L4 iR 3.23+0.24° 434+1.75° 3.54+0.53" 3.77+0.80° 3.732
L-F i 2R ™ 0.46+0.18° 0.52+0.06° 0.49+0.10° 0.47+0.07° 0.395
L-Fse el iR 2.69+0.54° 3.47+1.19° 2.96+0.15 2.98+0.12° 2.925
L-segdm™ 4.40+0.71° 5.6740.51° 4.75+0.20 4.83+0.35 4.549
LR &R ™ 2.80+0.31° 3.56+0.38° 3.01+0.57 2.93+0.31° 2.873
L-ffisd ™ 2.97+0.51° 4.33+0.40" 3.26+0.10° 3.2740.43" 3.305
BEHRR(TFAA) 42.63¢ 61.32° 49.94° 51.33°
WTFH R (EAA) 19.21° 25.30° 20.73° 21.02°
T IR (NEAA) 23.42¢ 36.02° 29.21° 30.31°
2SR 23.01° 34.76* 28.83° 30.60°
EAA/TFAA(%) 45.06 4125 41.52 40.94
EAA/NEAA (%) 82.02 70.24 70.97 69.35
2y R FERR/ TFAA (%) 53.96 56.69 57.72 59.61

Vs *#R ARALT R R #R 2 FR IERR; F6l].
6 AFEH TR TR T AR A & i (mg/g, n=3)

Table 6 The content of amino acids in Ficus hirta from different area (mg/g, n=3)

i
IR ST
5 6 7 8 9 10 11 12 SFHIE
L- R4 =R 5.14£0.20°  2.18+0.25°  2.59+0.56°  4.57+0.16°  2.92+0.36°  4.15%0.38"  3.43+0.15°  2.88+0.13*  3.308
L- &t 2.99+0.04%  2.79+0.16°  2.21+0.47%  1.89+0.67°  2.59+0.79°  2.22+0.39*  4.07£0.19"°  3.45£0.11°  3.424
L-2 %R 2.06£0.23°  2.58+0.32%  2.83+0.21°  2.18+1.41°  3.08+0.19°  2.1240.28°  3.67+0.04°  3.04+0.46°  2.750
H & 2.18+0.68°  2.53+0.41°  3.19£0.47°  2.07£0.70°  3.00£0.33°  1.93£0.05°  4.50+0.48"  3.78+0.81°  2.987
L-ZH R 1.11£0.55¢  1.1120.06°  0.93£0.61°  1.61£0.79°  1.17£0.21°  1.41£0.37°  0.89+0.45°  1.92+0.32°  1.302
LA 2.68+0.34°  1.77+0.12°  4.26£0.34°  1.79£0.23°  2.51x0.13*  1.75£0.30"°  12.39+£0.26* 8.15+0.51°  4.549
L- iR’ 2.00+0.61°  2.48+0.29°  3.14+0.51°  2.17£0.16°  3.04+0.43>  2.03£0.29°  3.62+0.44*°  3.32£0.16°  2.778
L-NE R 3.18+0.14¢  3.31£0.27°  3.74+0.33°  2.86£0.37°  4.16x0.52°  2.72+047°  5.88+0.15°  5.07£0.10°  3.989
LR 3.11£0.37°  2.93+0.10°  3.87+0.26°  2.64+0.36°  3.81+0.58°  2.39+0.94  6.81+0.18"  4.60+0.44°  3.818
L-fik &R 0.73£0.07°  0.94£0.18°  1.38+0.35*  0.77£0.49°  127+0.30°  0.77£0.01°  1.84+0.05°  1.33£027° 1327
LS 2.8240.27¢  3.23+0.39¢  4.01£0.51°  2.82+0.06°  4.04+0.17°  2.58+0.15°  5.67+2.43"  4.73+0.31° 3732
L-Fmadm™ 0.30£0.09°  0.31+0.07°  0.46£0.02°  0.20£0.04°  0.35£0.06°  0.24+0.07°  0.57+0.04°  0.37+0.02°  0.395
L-Foe i’ 2194021  2.47+0.23%  3.16+0.11%  2.08+0.27% 3.06£0.18*  1.99+0.09°  4.40+1.13*  3.66+0.14°  2.925
L-seadi™ 3.37£0.65¢  3.78+0.36°  4.91+0.24°  3.18+0.10°  4.68+0.11°  3.06£0.22¢  6.41+2.52°  5.55+027°  4.549
LR &R ™ 2.11£0.17°  2.41+0.12°  3.23+0.14°  2.01£0.06° 2.97+0.38°  1.90+0.46°  3.97+0.19°  3.56+0.19"  2.873
L-fisd ™ 238+0.18°  2.63+0.49°  3.71+0.29°  2.50+£0.61°  3.68+£0.55°  2.06£0.07°  4.83+0.08"  4.04+0.28"  3.305
BESRR(TFAA) 38.35¢ 37.46° 47.63° 35.33¢ 46.34° 33.32¢ 72.94° 59.44°
Wit E LR (EAA) 15.18¢ 17.31¢ 22.62° 14.96° 21.82° 13.86¢ 29.48 25.22°
T A EMR (NEAA) 23.17° 20.15¢ 25.01¢ 20.37¢ 24.52¢ 19.46¢ 43.46° 34.22°
2SR 21.89% 19.35 25.94° 18.97 23.98° 18.09¢ 42.01° 33.09°
EAA/TFAA(%) 39.58 46.22 47.49 4235 47.08 41.58 40.41 42.43
EAA/NEAA (%) 65.52 85.91 90.44 73.44 88.99 71.22 67.83 73.70

A SRR/TFAA(%) 57.07 51.65 54.46 53.69 51.76 54.27 57.59 55.67
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FREEER |, % FERTATA:-HPLC BlE PGB 16 PR E L o it 313 -

-l AN L-2200, 11 L-2H 2N L-ps e i 114
B XA, L- R 2R -4 & Bl S 2R
AR AE I —FhE T 7, o7 AR R 4 i S 538
%, FEXT AN B G Al R AL e F A b
FeSE ™ G & B Z AW HEN; A TfRGEHI 55
PoBHIZ BT B0 BB DR 5508, nT AR R E-EE L
FEEBTA R, X5 R 4 BERAE A 245)1%
FATHRE BT BT B S5 Pm B AR .

SR H SN AR BRMY 22 B8 AN [F] TR Fds BAR
Hi(3R 5), 16 PR BiR B a EITRA E T2 H
RGN, PRI R IR A i 2 =
fE>LIa>TdEs>%%, B8 T 42.63~61.32 mg/g.
Horp, =38R H A8 BAR P H &R . L-2H&01% . L-
TR . L-INEI% . L-IHaiR . L-ls20% . L-20aig
L- BRI . L& R . L-oRNE R & L-#E R
P i (P<0.05) & THE =FiIE,

[FIEE, 4347 T 8 AARIF = 8 BAMR A (3 6)
16 Fhad 5L & i, LR S AT 33.32~72.94 mg/g.
2T R BBE T L-KITA SR . L-4H %R . L-
NI . L-F AR R A L-AS N AR, Hoe 11 Fhad 3k
IR i M 16 FREEEIR B & &) PHARMN R 1L B2 B 3
(P<0.05) & TH B Hh, fa g A B Hde Bk
MR L-RTT4& &R & = ik 35 (P<0.05) i T H e~
Hb, TTAR TR R I X R R A AR BARAR o L-2H R
TR (P<0.05) = HAE = b, PR R ILEF
J AR IR X Y5 FE S AR L-JR R S
3 (P<0.05) 5 THE 6 77Hh, Btk [F]—Fprzy
MR AEASFIHL X, 32 A7 BTS2, AR AR P
WEPEYI T S RN

TE 16 FhEER T 7 PP AR T 258, &
oM 13.86~29.48 mg/g, SEILIR S B (TFAA) INH
G AT 39.58%~47.49% (8], SR T & IERR &
Y 5 AT 65.52%~90.44% 8], A 2007
4F WHO/FAOM rhllilg iy S LR/ B LR . s
S FEMR/AE TR IR 3 EE BRI AL A 40%
T 60%, FRATTAT N, A ERVEH AN BT PE R R 1L
B s Bk BRARSTR, A2 SR P i)
HARENME AL TR T & -

PR R, LRI A& 2R . - &R . HEER .
LA . L-HMERR .. LR NER .. L-2=E M. L-
TR -1 2R 55 9 Fh iy 24 FH & 3L 1, Aot
B R 25 LR B, 12 0y 38 B AR v 25 A & 3R
BN 18.09~42.01 mg/g, 12 > TiFg BHEAR b 25 1
SR & E R S AT 51.65%~59.61% 2 [a], H:
TR R L RS TERAR 24 2 R
15, T 9 AHE X s BHRAR v 25 FH 23R 5 s ik
g Eb B 22 5% AN K, T 50%, Kk, X LA X A9
FAR BRI T PRI S SRR I HE) T R
3 4

A SCHYER T SR R R - E AT IT 4R HPLC %

[T E 90 52 AR [ T . R[] M 12 41 7546 B WA
16 R FLRR & T 1 7 s, IRl 16 R ISR
BTy, HERMESC R RAF, K R4 0.364~1.052
ng/mL, BN 1.394~4.207 ng/mL, “F-HIHNAE Rk
HEAE 98.1%~105.9%, RSD 2N 0.67%~2.11%. Hi LA
SRR LU 27 R R R v | e R A
Y RAs, nJAE N AR B v 2 B R i n I E T
5, R H BT AL TR
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