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Effect of Commercial Plant Cell Wall Degrading Enzymes on Extraction of
p-Hydroxybenzoic Acid from Carrot Alcohol Insoluble
Residue (AIR) and Cellulose Fraction

Yoon-Han Kang

Dept. of Food Science, Wonju National College, Wonju 220-711, Korea

Abstract

Five different plant cell wall degrading enzymes were tested for their ability to release p-hydroxybenzoic
acid from carrot alcohol insoluble residue (AIR) and cellulose fraction. Phenolics of AIR from cell wall materials
(CWM) in carrot were found to consist primarily of p—hydroxybenzoic acid (1,977 ng/g AIR) with minor con-
tribution from vanillin (55.9 ng/g AIR), ferulic acid (13.6 ng/g AIR) and p-hydroxybenzaldehyde (10.6 ng/g
ATR). The contents of ferulic acid in Driselase, Cellulase, Macerozyme R-200, Macerozyme R-10 and Sumyzyme
MC were 2,319, 2,060, 391, 95.2, 34.1 ng/g, respectively. Incubation of Driselase with AIR released only 2.8%
of the total 4 M NaOH extractable p-hydroxybenzoic acid. These results indicate that commercial five plant
cell wall degrading enzymes can not release p-hydroxybenzoic acid from carrot AIR and cellulose fraction.
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6027} chlorogenic acid°]U%, AR E A= p-
hydroxybenzoic acid’} ¢l v}ebdch(5). Chinese
water chestnut®] Al %3 %?fwl% 335 Vel o]l &
A g EY EAw 2AZ S dF¥E F AR HQ
Fgon o] 2RE HEANS £%& ¥A8}i, sequential
extraction, hot acid(1 M TFA)-& o] 88 Al ¥, A2
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ol&oix o (7), o]2]¥ ferulic acid, p-hydroxybenzoic
acide opdAbe] A 243 AA}F-od 2Hg-o] ) 31(8), E3]
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of g A xus BEZ Fol $4HI grh R =
AFAHER ASEa gla, AF §8, SA4E S Hd
A7VEE AMSE A 2 ek =7 vl Fov §3] Fobell A
= kg oAl A FEEe @z FdiEo ok
3 B3 vl SIok(13). A 8L A2 4R A4 A ferulic
acid® 7% 92 LDs % 7—, 7} 2,445 mg/kg, 2,113
mg/kg &2 B E GIoh(14). Al A EA £ F3) E ) Ma-
cerozyme R-200, Macerozyme R~10 2 Sumyzyme MCZ
o] &3t Al EAE GAEEH3I oA (15), EF B2 &
2284 HAIR) F 531 EL 22 £9
zole, CDTA, NaxCOs, KOH 522 sequential extraction
e o FeEEe AR FE2 g8 4 2y
zlol7} gkl omd | 3 A} 4] p-hydroxybenzoic acid: =&l
o] @el &= CDTAEE &2 svdE2 o~ &4
KOHEH SollA gafo] 2 A2 ehyded 53], 2
Az o2 PPz ohF 5ol gle Aoz Bus)
b+ “/]-(16) # 2= Sumyzyme MCE AZ3 32 GA X
E}-O%_,] E‘:’Alzﬂ 2 Etﬂ— /Jo]kl 9,] 201-7]—‘-6: 7}]%3_;5;_
4(17) %ol Big n} glch
EAFEe g "’Hﬂf‘fh H H‘}%% Xﬂz"ﬂ 85 Al
Al EAH ZH Ee] 5ol
3, ol ExE 01%5}04 T iTEi J_xﬂr‘& AIR}
sequential extractiond}e] o]z AEE2 e~ BF o g xg
AEHFEY F2lEe ARE dolryxr) gt

£, imida-

J(Daucus carota)& ¢ =AHUK.)
ov, 5mmz At F A 4=

ZA AP o, F447A] -40°Cell BBt &
2] ol A1-2-3F A E-A 28 £8)) £4 ¢l Driselase®} Cellulase

+ SigmaA}l, Macerozyme R-200(3t%4), Macerozyme R-
10(848)2 YakultAHJapan), Sumyzyme MC(R7}54)

€ AL E3EFH (F)ANA T she] ARg-std ) Al E5g
¥ %F¥-2 protocatechuic acid, chlorogenic acid, p~hy-

droxybenzoic acid, vanillic acid, p~hydroxybenzaldehyde,

vanillin, p-coumaric acid, ferulic acid % trans-cinnamic
acidZ Sigmarl A)EE A3k

HEZHEH(CWM), LEE28Y TMHAR) Y ME22
2 E2E(cellulose fraction) 2l M=

CWM$] Al Z& Parker®} Waldron(6)2] vl o whe} A
Z3tg ok &, B 100 goll 5 mM Na;S:0s7F &3 1.5%
sodium lauryl sulfate £922 B (Ystral GmbH,
Dottingen, Germany)& Ab-g-3te] 5871 nlalslgdct. AE
o) A EH B Whe-9) octanold A 7}Hslked 335 A, w4 &

g‘}

BhEsld o) B4 5-S 100 um nylon ¢33 E(John Stannier
Co., Manchester, UK) 2 o 3}3}g] 2w, ¢deiz] 2hr}ell = 5}
A=A 2 xA0] Fol 9le] 3 mM NaS:057F ¢
0.5% sodium lauryl sulfate 22§ 2.2 ball mill(Pascall, 0.5
L pot) A 2] & 0°C -4 ol A 60 rpm-Z 2 hr A 2] 3} o).
vlEQE 29 A2 58 70 pm nylon QI HEZ o 3}3}o]
AL At o] 5 3 mM NapS:0s 428 587 74
o} #slgl o, 2FAFE jodine/potassium iodine 4 ¥
Falv| A o2 A@gste] A WEEo] gl wrtA] 33
Halo] @A, o131 2 Al A kg dolz CWMS 524
ko] AAsta EAo Algstqdct.
AIRY Al Zzw &4F 7184 E2& A7 5}7] s
2] CWMel| ol|&-&-& A7t F v 58kL 3
5E7LA) Fdgol FH2 ‘“3;4&"“*1
LAl 2g] ].o:] AL E A9}, ZALE o}l M E-o.
2E AxEL 9] ¢35 40°C hot blockel| 4} 7
st

Cellulose fraction®] A&+ Waldron®} Selvendran(18)
<] b o] wle} A)F2 389l vh. & &, imidazole, cyclohexane-
trans-1,2-diamine-NNN’N’ tetra acetate(CDTA), NaxCOs,
KOH £ 2.2 sequential extraction 3t3ith #%& odzte) &
£ F de 88 pH 502 24 F A7t (e -
cellulose)E FAAFs ] AEZ A 3o 3]
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& RS 47 25 m
NaOHE #7}3}+ 3—14‘7}
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7}sle] A o2 §F & o} ylol} HPLC W5 A 2 50%
W22 A3 100 mg% trans-cinnamic acid 100 L&
7hate] 3ufeFe] o "olAElo]l ER 33 &3 £EF
< AFIAFSF72 £ AAsE 50% =%-2 200 uL
2§35t HPLC 44 A1 22 3lgic) =3 g5 &
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Driselase, Cellulase, Macerozyme R-200, Macerozyme
R-10 ¥ Sumyzyme MC 5 A% A EAZHFH LA E o
= AIR} BEg-3he] dojxl Bl 2 dEYE
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Table 1. Operating condition of HPLC
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Items Condition
Instrument Perkin Elmer HPLC

Column Inertpak ODS reverse phase, 25 cm X 4.6 mm id., 5 um
Flow rate 1 mL/min

Mobile phase”

Solvent A: 10% (v/v) aqueous acetonitrile plus TFA(trifluroacetic acid) to 1 mM

Solvent B: 40% (v/v) aqueous methanol, 40% (v/v) aqueous acetonitrile, and 20% water plus TFA to 1 mM

Detector Perkin Elmer Model 235 C DAD

YGradient profile: initially, A 90%, B 10%; linear gradient over 25 minutes to A 25%, B 75%; exponential gradient over 5 minutes
to A 0%, B 100%; exponential gradient over 10 minutes to A 90%, B 10%; held isocratically at A 90%, B 10% for a further

2 minutes. The solvents were sparged with helium prior to use.
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Fig. 1. Content of phenolics released from carrot alcohol
insoluble residue (AIR) at room temperature with 4 M NaOH.
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#3HE-& p-hydroxybenzoic acid, p-~hydroxybenzaldehyde,
vanillin ¥ ferulic acidgl 7 2.2 vehytoh 9 A28 AIR
2] AEaatE ek $1 £ 9 p-hydroxybenzoic acid
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Fig. 2 A1 21 &4 £ 3] £2:2] Driselase, Cellulase,
Macerozyme R-200, Macerozyme R-10, Sumyzyme MC
T 4F 5L Tl 3dFE] 9w A4 A A E3gES
HPLC ¥4 s}l v} 53] Macerozyme R-200, Macerozyme
R-10 ¥ Sumyzyme MCE Rhizopus sp. 258 A4 pro-
topectinase®. A &F4 o] ALAA A E FF-H S-ES
A=t o145 vh3,21). B 5 ferulic acid 3#F-& Mac-
erozyme R-2003}+ R-1014 ZHz 2319 ug/g, 2,060 ng/g
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Fig. 2. Content of ferulic acid in various plant cell wall
degrading enzymes.
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5L & AL vigke® AE% A ekgkrh Macer-
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Table 2+ Driselase, Cellulase, Macerozyme R-200, Mac-
erozyme R-10 ¥ Sumyzyme MCE ¢] &8} wZ AR
cellulose fractiono|A] F&3 #H&4HE B8 A3 p-
hydroxybenzoic acid, vanillic acid, p—hydroxybenzaldehyde,
vanillin, p-coumaric acid, ferulic acid oA B} 3 3}tek
o] w8 p-hydroxybenzoic acid®} ferulic acid®] F&2-&
vebd Zlew dubd o g o] 5 &4 38 AIRRTHE cel-
lulose fraction) A -f-2] ¥ Fheko] tha: =44 vebsde} Dri-
selaseel] 93] AIRZ %8 2% p-hydroxybenzoic acid &
2 56 ng/g AIRE ol A F Axy EdRYH £
Az AIR % &=l 1,977 ng/g] oF 2.8%0l =Bt o4}
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Table 2. Release of p-~hydroxybenzoic acid and ferulic acid in carrot AIR and cellulose fraction by plant cell wall degrading

enzyme preparations at 37°C for 18 hr

Cellulose fraction

p-Hydroxybenzoic acid

Ferulic acid p~Hydroxybenzoic acid

AIRY
Ferulic acid
Driselase 4067
Cellulase -
.. Macerozyme R-200 2608
Macerozyme R-10 450
Sumyzyme MC 397

56.0

210
14.9
11.2

243" 70.0
28.0 154
412 497
60.0 414
21.0 309

YAIR: alcohol insoluble residue.
“ng/g AIR. Pug/g cellulose.
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Driselase, Cellulase, Macerozyme R-200, Macerozyme
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