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BB P EER: FEBGEEEHT EIE 0. B4 : ZORBAX SB-C18 X #i#:(4.6 mm x 150 mn,
5.0 um); DADKYJU# K280 nm; FiE35°C; JHE1.0 mL/min; BEFEE10 pL; FR3IHAN0.5% R (A)
+ ZfiE(B). &F: BETR. MBARAREEREN25~500 pg/mLEEFRIFHILRMERR, HGTERN:
BHETERY = 21.44X - 14.821 (R2 = 0.9993); FIFIFRY = 23.091X - 65.104 (R% = 0.9992), & B TR

R BR fAR i BR 43 52590.2 pg/mL, 0.6 pg/mL (S/N = 3), H&KINAREKEH96.94% (RETH)-
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Abstract
Objective: To establish an analytical method using high-performance liquid chromatography (HPLC)
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for the simultaneous determination of gallic acid and ferulic acid, two phenolic compounds, in ca-
mellia oil from different geographical origins, and to measure the contents of these two phenolic
components in samples from different regions as a basis for evaluating their quality. Methods: After
two extractions, the supernatants were combined and diluted to volume with methanol; the extract
was then filtered through a membrane before chromatographic analysis. Chromatographic condi-
tions: ZORBAX SB-C18 reversed-phase column (4.6 mm x 150 mm, 5.0 pm); DAD detection wave-
length at 280 nm; column temperature at 35°C; flow rate of 1.0 mL/min; injection volume of 10 pL;
mobile phase consisting of 0.5% acetic acid (A) and acetonitrile (B). Results: Gallic acid and ferulic
acid showed good linearity in the concentration range from 25 to 500 pg/mL, with the equations:
gallic acid Y = 21.44X - 14.821 (R? = 0.9993); ferulic acid Y = 23.091X - 65.104 (R? = 0.9992). The
detection limits for gallic acid and ferulic acid were 0.2 pg/mL and 0.6 pg/mL, respectively (S/N =
3). Spike recoveries were 96.94% for gallic acid and 92.56% for ferulic acid, with relative standard
variances (RSD) of less than 3% for both. This method meets the requirements for the detection of
phenolic compounds in camellia oil by being accurate, rapid and highly sensitive.
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1. 5|15

L A L 255 TR bt 2 W PR 22 R M B R B BT B R v B SR B AL TR AR Pl s, 2 v L R 5 AR
R V2 A8 FH (1 B S2 WG IR B 2 — (1] 5 s AR TR =8 90%, FE iR 75%~83%, LML
7.4%~13%, Zi IR IR ZE A5 15 5 B AN B i AR A £ AR —— R AR O AR AL, DRI, 2 iipl
BN CARTTRIRRE 2] s R 2 By A P G R FE R RRPUEAL, FT DA R EO Lhs
T SR B ORAUE A AR KIIYE 3]

LM AR KRR A S MR EN ARG Y, KomaesET iz, wsik. KR 5
H4]. BARBRAmE, PrEi. PiEE. PSS AR oA SIERS]. 2R EMEsTFhES
ZRENEMNER, GO TR TR AHEI A SRS RS TREY, ZH0E0 T2
YR RE Z PSS &, FIRDECATAEMNIERAEAE, SR R(4], IhFmih 2B e 25 )L
FE. BBTIR. PIELRRS. ARSI £ ZHF 70 L% o 3 T ER AR 2R -

BETRIN “HAEFIR” - “BR” . EEFREETHTK, WrEHaEHETIm B A, X
— A A AR AE RS BGRI6]. BT T H-4- R R R B, AN K I A AR B R
THEUBHR S B FRRIEPIEM A 7], ZEEBRERIRE TRETRAAIR. PIRE., Ak, Jil hES
Fh AP o

B ZRER 1L 25 A RN 43 -3- AR ARG, M RRINATAEY) 2 — . BRI ARG bR H th s, it
TERR E IR PR A, SN e R R AT B SR B R, IR A R, ORI AR
BENLAE(9]. JTEER, AVFZ R TIIBERN KB HAAV) . FFIRIE A A5 35 (RSV) 1S P5 597 B (HIV) i
A A AR o I R BT B NS S B IR DA AE R BRI A R SR A 2R 9T R Y
FIRE[10].
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IR . T SR P AR R AN [, B AR B S T BA DR U B8+ 2L, 1l
MR — A EA S E IRUME N, e R 2R, T ANREAHUERE . SUBRSEARL b
B, BT R R SRS T, AR AR 5 R OEMN E SRR SR, Bk, R My
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2. RS
2.1. SN EE

2.1.1. LR

BB R (>99%) W B TFR(>95%). IKZTR(AR). IECEE(AR). HEEL(AR)W TB 4z Tk 774 IR A
Ay OSBRI T3EE 1.T.Baker Al AKANEEAK; A E P L2 e T B E T A
R

2.1.2. SKEMHESEE

5 BABAR €I A (P230IL, JOERIRFA IR A A s HAMT I TH(L6S, Ly s R 2GR A R A 7)s
LT RF(ME204E, i L5 B (AR ) - $ER 2 A F)); VB IR ST IR (DGG-9140A, LiE#R(E L0
IERA IR AT HEIETE(KQS200, EILM@H S AMRAR): #HaiK&F(UPWS-1-60D).

2.2. SEWTFE

2.2.1. ¥rERAECH

3 SR H R B R AT 9% £ T BR R Rb FR U &% 0.5000 g, FH4l/KIAMREE A ZE 1000 mL A&, #85,
VENFRAE T2, VTR E N 0.5 mg/mL. PRS- R A% & T IR AR EfE 25 0.5 mL. 1.0mL. 2.0 mL.
50mL, FAZEEFKERZS 10.0mL, BEAMYST 25 ug/mL. 50 pg/mL. 100 pg/mL+ 250 pg/mL. 500 pg/mL
WREEARAERN 2R, RIRBEEA58A H -
2.2.2. MEPR SIS PIRONE

AERRRRI L 2R A i 20.0 g, B T HIEEHERIE S, A 50.0 mL 1E 750 R4PE 3 min, A 20.0mL
60% FEE 78 73 IR PE 5 min, T 250 mL 30 2 F# & 20 min 7309, W) BJEBAET I 20.0 mL 60% H
REHSTARE 1 K, G IR TR ZIEM, I I E 2 2 50.0 mL AR . PRI TZ 0.45 um 7
FLIEMEEE, 4T HPLC 2047 .

2.2.3. BRERMKACHTE
SR B TR AN B SRR R e AR A K, A R AN AT WA e e B T A RS B 0.1 pg/mL I
B FERAN 0.2 pg/mL (B B AR HEATRGIEAT 190~600 nm 7 K33, 5315 B M KK

2.2.4. HPLC S &

il Ky ZORBAX SB-C18 SAHAE(4.6 mm x 150 mn, 5.0 pm); DAD Al 2%, K 280 nm; #%
i 35°C; ViE 1.0 mL/min; #EFFE 10 uL; MBI 0.5%ZFR(A) + ZHEB): BhEEEBIRT 4 0, 100%
A; 0~4 min, 100%~95% A, 0~5% B; 4~7 min, 95%~80% A, 5%~20% B; 7~25min, 80%~30% A, 20%~70%
B; 25~30 min, 30%~0% A, 70%~100% B; 30~33 min, 0%~100% A, 100%~0% B.
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BERISE

3. BRE S
3.1. REEMFKNTHE

L AR WA Ve A FE T XS 0.1 pg/mL 3% & FBR AT 0.2 pg/mL 5] ZR R b o 5 AT K 4
SERWE 1 Fron. HETRTLUE H, BIELER I AN K2 215 nm A1 311 nm, WE TRIVEIIEKZ
212nm A1 262 nm, K AH HPLC WM& TR ELREFANFEM, T P BEER i e (IR B FRRIRAS, &8
T 5ot e (BT BT BR R ARG, P LAYE 280 nm (1B {3 B 20 2 AN 3 F IR AL W LA, PRLIGTE F HPLC R
{5 280 nm.

e 2R R

Abs

Abs

Figure 1. Uv full wavelength scan of ferulic acid and gallic acid

B 1. MERERSR | TR SR KmE

3.2. MXRSHHRER

DA IR BT BRIR IR BE C (ng/mL) A AA bR, WeTRUNRALKR, HEAT L], MBI THEN:
HETIR Y=21.44X—14.821 (R*=0.9993); FZLFR ¥ =23.091X - 65.104 (R =0.9992); R {H#F/E 0.999
DAL, BEEIEIZIRBEVE R A, R S5 IR AE RAFIZ M 0C R o KPR IR FEAN TR B E R, U7
P A YRR U BR(LOD, S/N = 3)73 515 0.2 pg/mL. 0.6 pg/mL. B 782 B3R R b b i (i B
2 fion, Bl BRIR A AR B IR A) 2 15.2 min. B 7 ER 14 B4 5 A 2 8.9 min.
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Figure 2. Standard chromatogram of ferulic acid and gallic acid

2. FERBRAIR R TR E B IEE

3.3. BRERE

IR 50 pg/mL BTERRR < B T RRAOPRAE OSSR B A HERE 5 K, AT A H R, T A
XARHER ZE(RSD), SRR 1 . HA AR 225/ T 1%, Ui E IR . RS e

Table 1. Result of precision of ferulic acid and gallic acid

= 1. [, RETEREREREEGR

A=Y WK (ug/mL) 4548 (ug/mL) FE AR UE R 2 (RSD)/ %
BWETER  48.00 48.83 48.12 4841 4822 48.32 0.76
(EE7 50.62 50.53 50.84 50.75 50.57 50.66 0.27

3.4. HABEEMBEHEEE

AR U B 2R 51 25 TR 100 pg/mL B IR« FIBERRARHETA W, T HWASERTE], &FAHKE 2h, 25
TEFFHUFELE TG 0. 24 4. 6+ Sh EFE T, Wil H H RS 45 Ransk 2 fros. RSD KT 3%,
ROHILH P RS 2 BT
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Table 2. Intraday precision of ferulic acid and gallic acid

F2. MR, REFRANKBEE

GAEY] R (ng/mL) P {E (ug/mL) FARTFRAENR 22 (RSD)/ %
] B 88.64  91.77 87.86 9030  85.99 88.91 2.13
BT 9385  96.40 91.80 9640  91.73 90.31 2.97

HUOhRiE 21 2 U R 100 pg/mL IR TR BIBRERFRAEVE I, T HI8] A (a], 23 B E LR LT
JEIESE = R AT, U I F RIS 2 225 R 3k 3 s RSD AMICT 4.5%, B A BORS 2 EAUT

Table 3. Intraday precision of ferulic acid and gallic acid

3. M. REFRENBER

WP (ng/mL) JhR v
WwEY 1418 (ug/mL) HH nggﬁ/i)/ﬁ%
Dayl Day?2 Day3 ( )%
(GEZ 89.89 98.96 95.68 94.98 420
BETR 93.96 98.60 102.40 98.40 3.84

3.5. InARE AL

EURESG 5 TERNZS AR, BT bR EIGRES . B 3 (3 B 4 FioR 50%. 100%F1 150%3% 3
AN BT BR IR B0 IR, 1508 2.3 (il SRR b AT, TR BRI, SR E 4. HRF
AT DU, AR LR 4 IS R BE 1) 2 P 2 B R4k &4, P33 I E 53 i 96.94% (B TIR)
92.56% (FELIR), HAHX #5122 (RSD)I /N T 3%.

Table 4. Results of recovery test
= 4. MAREIBLRIELE R

waEY) AHfEpg  IibrEpe WS ERe BISER/%  SFEICE/ % AEXTRR R 2 (RSD)/ %

62.88 30.23 92.49 98.06

BETR 62.88 60.52 120.46 95.17 96.94 1.60
62.88 90.41 151.09 97.58
158.27 80.32 231.45 91.13

P BRI 158.27 161.43 306.11 91.60 92.56 2.26
158.27 240.62 386.70 94.96

3.6. SEBREEmSTAT

FEPTEESLITIEXS 6 MR il i o B T ER AN BT SRR I & AT I E , BRI 5 PR,
RAPATLUE M, BPOVEE TR FIZERRIIAS R 72 3008 0.2 pg/mL, 0.6 pg/mL. Fir LAFE 6 Al it oA 21
TAFRER B TR PIEER, 1-Wr S SR TR S B, 2-1009 5 2. PR & B i i 2
2-7LG 5, (HZRTELRR 6 il Zeilih i) & B BT,
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Table 5. Determination results of samples
F 5. HmNELER

TR = b K G 1-iH1 7 2-VL7 3-HVL 4-FE 5 5-17 6-I &
BETES (/) 172.23 86.85 56.33 55.46 62.88 54.74
Rl SRR &5 B (ng/g) 151.65 161.22 153.14 151.47 158.27 154.31

4. g

1) IR AN ST R & TR BB AT K, e T SR A RGRAE B E(HPLC) I E
Ll 5 2 By RN B B 0 LA Ty 280 nm

2) KA HPLC ¥EME T IEm A 2 Fh2 Wb &0 & &, @5 7 hsiklhsk. WRIEJEH 25~500
pg/mL ) 2 P2 MRA GV B TR BB FH A BT IR R, HHER: BB TR Y=21.44X
—14.821 (R2=0.9993); BUZLEZ Y=23.091X—65.104 (R2=0.9992), ¥ & THR. BUBLEL A TR 58 0.2
pg/mL, 0.6 pg/mL (S/N = 3), &% B AXT bRUE(w 25 (RSDY/ N T 1%F0 H P RS % B B AR X b i 25 (RSD)
AT 3%, VLHIZIVEEIMELE, FEEEE. AR ENCE Y 96.94% (BT 92.56% (KR
%), HIXARAE (N 22 (RSDYE N T 3%. #E— R BZ Pl i . RS s, EIELF. &,

3) D5E 7S FAS [A] 7= b LU 25 vty o 3 6 TR AN B BRI 1) B B A o AE 6 PRl ARSI B 1 AN R FE PR 3
BT PIERA Sy, 1-W S PR e TS ERm, M52k, 3RS ERmne 1S,
E 2R ERIE 6 P Ll 23 vh (1 & B AR LU 33
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