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Abstract: In order to explore the different forms of phenolic acids in the tissues of sugarcane, qualitative and quantitative analyses of free
and bound phenolic acids in the cane juice, leaves, and bagasse of sugarcane were performed using reversed-phase high-performance liquid
chromatography (RP-HPLC). The results showed tha phenolic acids primarily existed inthe bound form in sugarcane; however, the content and
form were different in the three different tissues. The leaves and bagasse had higher phenolic acid content than cane juice. The free phenolic acid
content in cane juice, leaves, and bagasse was 317.18 mg/kg (dry solids), 1568.37 mg/kg (dry basis), and 1504.57 mg/kg (dry basis), respectively.
The bound phenolic acid content in cane juice, leaves and bagasse was 740.32 mg/kg (dry solids), 2725.41 mg/kg (dry basis), and 2452.13
mg/kg (dry basis). In cane juice, caffeic acid and gallic acid were primarily in the free form, whereas ferulic acid and coumaric acid were
primarily inthe bound form. Caffeic acid, ferulic acid, and coumaric acid were primarily in the bound form in cane leaves and bagasse. In the
different sugarcane tissues, free phenolic acids exhibited better free-radical removal activities towards DPPH and ABT S than bound phenolic
acids. The free and bound phenolic acid content in sugarcane tissues was positively correlated with antioxidant activity.
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Fig.1 HPLC-UV chromatograms of ten standard phenolic acids
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Fig.2 Chromatograms of the phenolic acids in cane juice
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Table 1 The free phenolic acid content in different sugarcane

tissues
s i /(mgkg) ErHi(mgkg) 7 i&/(mglkg)
(T E#) (F# %) (T4 k)
BETHR 6514012 24.2740.87° 38.58+1.25¢
JBILABR  50340.10° 14.6140.59° 42.28+151°
p-#ZAF FE; 4.8420.12°  27.0241.08° 34.85+1.27°
528 5.4840.14°  19.2240.69" 27.67+1.05
4R 45640.16°  34.73+1.40° 27.54+1.17°
oo B 12.7440.31°  3591+1.39° 29.93+1.38"
T A 2.6240.099  20.9330.67° 21.1940.73¢
EEA 5.2240.12°  94.7343.75°  67.9242.55°
T 218 6.3820.12°  124.3044.25° 119.7344.29°
T B8R 2.3940.07¢  25.70#0.83%  8.05+0.39"
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Table 2 The bound phenadlicacid content indifferent sugarcane

tissues

. Eil(mgkg) E=H/(mghkg) 7 i&/(mgkg)
(T &) (FH#m) (FH#m)

RETHR  18.3920.12% 20.7740.75"  37.99+1.06
RIUZB 2724008 11.3740.68'  51.7620.77¢
p-#2 4 K P 20.9040.18° 29.8140.97°  78.91+0.89°
HFB 58940.10° 244141259  28.4340.979
SRE 13.142018° 18.1940.45'  15.78+1.28'
#odkBR 3.7040.07"  78.0940.98% . 46.902.06°
TABR 111420077 27.3720.86" 18.5820.48"
2B 7 49.6820.40° 246.2044.67° 187.85+2.08°
FTAZER  108.7440.29° 290.444521° 207.8143.09°
IFE 0 11.2740.09" 64.7840.86°  26.72+1.56¢

E: AP REAFHEHTEMGE, n=3, BT, EETH
e F&dit. FHa b co doe.fugoh. i jATERR
% (p<0.05), F—2|¥eFHAP EATLEEME£R,
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RISt PR A B A 5 i R R SR AL B i Bt K

20

=R AE pH=1~2, K5 FH TR 218 ZBRS5A Bl
WHBEE. Wk 2 fow, HREHSATR G BE
RETED) e My FRAEBRUK A A& EARAS, /KRS S 20
RK. PR, FER. p-ERER. THR. HER.
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TRy . IO, BRI 20U e
HIACS PR BRIE 3 22 DA RS 5 A RE 2 Wi 2 &, RIS
MBS R AU, Kk, s A
IKfR, BEA ARV FE A 2R DL 2 5 75 T AP AE
PR . IR 3 W] LLEH, @ik H
Folin-Ciocalteu yEME By, HIE AR AL 2l i
Uy ity & 853 . B 1057.50 molkg (FETEYDD,
JHEI4293.78 mglkg (F-4) , #Ei& 3956.70 mg/kg (F4) -
FEVT R 2 S R AN 45 A S R I & B A BoRZE A,
oy B S AR R v R RE ARG, TR P A R R
DA GBI 1 EZ A K.

%3 HEAREAT BB E

Table 3 The total phenolic acid content in different sugarcane

tissues
wx  HHSHE GO SBER B
s (MIKQ(TEH (mgkg)(T B (mgkg)(TE
T RFHR) 3 T4 R) Y3 F 4R
Y308 317.18+2.38° 740.3244.46° 1057.5046.89°
"t 1568.3745.18° 2725.4146.34*  4293.78+11.57°
k& 1504.57+4.76° 2452.1345.61°  3956.70+10.52°

E: AP EARN-FHELT AR E, n=3; Evt. EET®
BEATAT. 8 a. b, ¢c AFEFEF (p<0.05), F—7]
PO FEIME A TLEENE F.



M EmBHL

Modern Food Science and Technology

2014, Vol .30, No.11

2.3 HEAFE AL B BRGUAMNE E I E
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Table 4 The antioxidant activity of free and bound phenolic acids

in different sugarcane tissues
HE DPPH #p%] /% ABTS 7 %] /%

M mEAs BAS HEA | LA

LEgi= NN A= BN

17.1740.26° 33.5610:18°

T 5.0440.10° 10.1820.30°
Ert 78.6320.21° 77.6220.40° _92.4540.09° 89.38+40.222
EiE 77.2240.12° 71.8040.43"  88,6440.09" 80.730.49"
Er RPN -PHMEETERE, n=3; Evt. RiETH
BEATHT, FFa. b. cEATEFEF (p005), F—7
T EFEAN R R T LE M E F.
& 5 HEARLA R i E7S FLs A7SEBL 1T DPPH 1 ABTS -4
HIHRE (1Cs)
Table 51Csq values of freeand bound phenolicacids in different

sugarcane tissueson DPPH and ABTS

1Cso/(mg/mL)
B DPPH ABTS
1147
Ak BeA  BEA  BeA
T 0966  1.758 0757  1.434
Eet 0942 1542 0722  1.250
## 0951 1510 0.743  1.198

i 5 2 Ty PR RS 5 A5 T R 11 e S vt e P 2 ) A1
PRITE R . RNFIFFHL R, &N HH
T B YRR DPPH Al FRAP [ Hikiske AE 1 kT
LB, XRPAFRMED GBS S SH

T X B ALTE PEA TR AN ®). Harish Nayaka [FIHF 52
UESEAN A iR U s A R R 2 A, THRK
JH % DPPH F H1 £ 1) 1Cso (A 281 & TR 60 %, %
AN G S PR 2 AN TR, LR YR ) P A TS
Mo Z R0, B RES SR B SR YT
PR T 25 58I, W R RO H IS NG
BRGSO A A, I SSm R mPiE L
TR A LB R T AR, 1507 5 SR 1)
P AT VD =

3 45ip

FEH FEANFRIZE S iy B Aty R 25 50 R 1
AT AR BORTE o TR AL TP O 0
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