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Influence of inactivating processing for enzyme on PPO activity and
the cichoric acid content of chicory root
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Abstract In order to obtain more cichoric acid in the medicinal plant material of dry root chicory, three kinds of
blanching processing methods including water bath, steam and microwave were used to treat the fresh chicory root to
explore the application of several inactivating methods for polyphenol oxidase (PPO). For each method, PPO activity
was determined immediately to evaluate the inactivated impact on PPO activity.the cichoric acid content of dry chicory
root was studied,and the relationship of the two indexes was analyzed. The changes of PPO activity and the cichoric
acid content in chicory root without blanching during air drying were also monitored. The results showed that: 1) The
relative activity of PPO retention was morn than 9.41% during the air drying processing. 2) Water bath blanching, steam
blanching and microwave blanching processing could inhibit the PPO activity effectively,and the cichoric acid content
had a negative correlation with PPO activity in those three processing methods (P<C0.05).3) The PPO activity should
be inactivated quickly during processing to avoid cichoric acid oxidation. 4) Cichoric acid in chicory root retention among
the four methods ranked as follows: air drying directly <C drying after water bath blanching <C drying after steam

blanching << drying after microwave blanching. In this experiment, microwave blanching processing was considered as
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the best method for inactivating processing for PPO in chicory root before air drying. The dry root had the highest content

(1095.08 p.g/@) of cichoric acid when treated with microwave (600 W) blanching with 4.49 min,and the decreasing

rate of cichoric acid was only 14.32% compared to the fresh root,and with a rate of 77.67 % improved compared to the

content in the root of air drying directly.

Key words  Cichorium intybus L. ; root; cichoric acid; PPO; inactivating processing for enzyme
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Fig.1 Changes of PPO activity and the cichoric acid

content in chicory roots by air drying
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Fig. 2 Effects of different temperature of water bath
blanching processing on PPO activity and

cichoric acid content in chicory roots
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R. {6100 CHJE T, PPO fRHR %% . AL FE 5 min
Ji PPO ARG R A 17. 70% , 4L B 10 min L |
PPO JEA R 16, 35 B R &t 5 PPO AH X I P & 3%
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LXRPY=0.077X° —4. 132X* +57. 109X +
622.021(R*=0. 968, P<C0.01), A& ik )5 FEsR
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Effects of PPO activity and cichoric acid content in chicory roots after being subjected to different

treating times in water bath blanching (100 C) and steam blanching

K ZEE(100C) Water bath blanching

ZEJK(100°C) Steam blanching

Ab BRI E] / min

Processing PPO AR X% /%6 TR E RS &/ (ng/e)  PPOMXTEH/ % TR E IR & &/ (pg/®)

, Relative activity Cichoric acid Relative activity Cichoric acid
tme of PPO content in dry root of PPO content in dry root

K Ab 3 (CK) 100.0046.06 a 616.3746.94 f 100.0046.06 a 616.37+6.94 ¢

5 17.70£0.78 b 827.68+5.86 b 8.63+0.07 b 886.7144.28 d

10 5.3540.69 ¢ 856.4246.55 a 5.9840.39 b 932.0549. 70 be

15 1.2940.13 ¢ 788.0343.85 ¢ 5.2140.16 b 1064.106. 05 a

20 0.2540.01 ¢ 745.74+3.39 d 0.0040.00 b 957.77+11.30 b

30 0.16240.03 ¢ 699.5541.98 ¢ 0.004£0.00 b 899. 8145, 37 cd

W R EAHRING F R R E AL E(P>0.05)  AFR/NE FRERRERDZE(P<0.05), FEM.

Note:In the same column, values with the same small letters mean no significant difference (P >>0. 05), while with the different small

letters mean significant difference (P<Z0.05). The same as below.
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Fig.3 Effects of different power of microwave
blanching processing on PPO activity and

cichoric acid content in chicory roots
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Fig. 4 Effects of different time of microwave blanching
processing (600 W) on PPO activity and

cichoric acid content in chicory roots
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TE 2.2.2.3 Fl 2.4 PARIERLE M) = vk i 445 5
I FE TRV Y 122 A B ) 5 3% Ak BB ) 7 o
AR R AR BEAS EAR B, A 3 WK, I PPO TR
PERIAEE R & it . 5 3G i 445 2 0 5 3 Ak 25 A (]
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Table 2 PPO activity and the cichoric acid content in dry chicory roots when treated at optimal condition for each treatment

Ak BRES [H] / min

Processing

Ab 27 5K

Processing methods

PPO AR} i 4/ %

Relative activity

5 Ei g & H Cichoric acid content

SCE/ (pg/g) PG/ (pg/g) ER/%

time of PPO Observed value Theoretical value Difference
FHrEEAR Fresh root 0 100. 00£6.06 a 1278.08+6.22 a — —
B2 S T Air drying directly 1 440. 00 9.41%0.31 b 616.37£6.94 e — —
K VA Water bath blanching 9. 36 5.79+0.82 b 848.16-47. 48 d 857. 70 111
FEIR T Steam blanching 14. 37 5.3340.21 b 995, 8248.58 ¢ 1009.93 1.40
Tk 72 2 Mcrowave blanching 4.49 1.3540.18 b 1 095.08+20.27 b 1 107. 20 1. 10

T RN T EE

Note: ‘—"means no data about this item.
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114

L L I N =

EE 2014 4 5519 &

A IS 55 T o R T Ak P R e A Y ik
(600 W) Z IS AR AE T 4. 49 min B, T4 25 1= AR
R & (1 095. 08 pg/ @) iy » 5 AR AH L H %
fik 14. 322, b s S TIRMR & 77.67%.

(1]

2]

[3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

2 % x #t

20 HF BRI X FE . 4. Folin-Ciocaileu F {6 2: ) 8 45 15 h £
i o L) . Bl 22 ,2013,30(9) 1 1445-1448

Scarpati M L, Oriente G. Chicoric acid (dicaffeyltartic acid) : Its
isolation from chicory (Chicorium intybus) and synthesis[]].
Tetrahedron,1958,4(1/2) :43-48

Chicca A, Adinolfi B, Martinotti E, et al. Cytotoxic effects of
Echinacea root hexanic extracts on human cancer cell lines[ ] ].
J Ethnopharmacol,2007,110(1) ;148-153

Tsai Y L, Chiu C C,Chen J Y F, et al. Cytotoxic effects of
Echinacea purpurea flower extracts and cichoric acid on
human colon cancer cells through induction of apoptosis[J]. ]
Ethnopharmacol,2012,143(3):914-919

Thygesen L, Thulin J, Mortensen A,et al. Antioxidant activity
of cichoric acid and alkamides from Echinacea purpurea ,alone
and in combination[ J]. Food Chem,2007,101(1):74-81
Cheminat A,Zawatzky R, Becker H,et al. Caffeoyl conjugates
from Echinacea species: Structures and biological activity[]].
Phytochemistry,1988,27(9) :2787-2794

Lin S D, Sung J M, Chen C L. Effect of drying and storage
conditions on caffeic acid derivatives and total phenolics of
Echinacea Purpurea grown in Taiwan[ J]. Food Chem, 2011,
125(1) :226-231

Tsai Y L.Chiou S Y.Chan K C,et al. Caffeic acid derivatives,
and antimutagenic activities of

extracts [ J ]. LWT-Food Sci

total phenols, antioxidant
Echinacea purpurea flower
Technol,2012,46(1) :169-176
KE AR TS AE AT R ER IR KR R
(I SN A2,2013,31(2) :89-93

WO ARz W S /NS R KL £ B SR AL B B IO R 1 T
BAFFELT ], o E AR R4, 2005,10(5) :40-43

Cheng X F,Zhang M, Adhikari B. The inactivation kinetics of

polyphenol oxidase in mushroom (Agaricus bisporus) during

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

thermal and thermosonic treatments[ J]. Ultrason Sonochem,
2013,20(2):674-679

ENJ7 B2, 52 vo B, A5 W1 22 20 B A I 5 T PR 26 W B % A R
G P e R LT ] EAR AL 2. 2008.41(7) : 2197-2203
VEFRE . 0T, I A, 55 £ B S0 1b B AE 7 BOR BB (A R A
Ve e B9 VR LT DL i BRI B2, 2008,41(2) : 540-545
TRATWE AR B A, 4. 5 TR I 25 R AL BN B o 2 O T S
e B b SR IR LD . A AR M B2, 2012, 45(21) £ 44474456
HE AR T L 5K B 5 TR 2 VR I R U X R R T R T o T )
(V. fr fb B AR 4], 2010, 29(5) :653-659

Yu B, Jin Z Y. Deng L. et al. Kinetic study of thermal
inactivation of potato peroxidase during high-temperature
short-time processing[ ]J]. ] Food Sci Technol, 2010, 47 (1)
67-72

Zhang Y L, Tang T X, He H J, et al. Influence of several
postharvest processing methods on polyphenol oxidase activity
and cichoric acid content of Echinacea purpurea roots[ ]]. Ind
Crop Prod,2011,34(1):873-881

TR PV L B AEL RN A A R T AN TRE SR R OR
S 2 BT ] E AR, 2011,44(17) :3954-3962
LI S IUR L WRIBE A5 4 1 AR 2 1 A Ak il 04 i 2 R 5T
L] PEALRARBL B R 2 2 4. A AR BE 2 IR, 2013, 41 (11) : 179-
184,190

Goyeneche R,Scala K D.,Roura S. Biochemical characterization
and thermal inactivation of polyphenol oxidase from radish
(Raphanus sativus var sativus)[J]. LWT-Food Sci Technol,
2013,54(1):57-62

BEEAL T XUPE 6 A, S 1-FR LR 9 R Ak B V2 0Bk 2R A
20 M T R B B IR ) 0. o T ROl B2, 2004, 87 (12) : 2039-
2042

BCEAL, 4k, sk WI 5L AR rh AR B B 2 S Ak I 1 R 1 B O
(7. A E AR B2, 2008,41(3) : 795-799

Niisslein B,Kurzmann M, Bauer R,et al. Enymatic degradation
of cichoric acid in Echinacea purpurea preparation[ ]J]. ] Nat
Prod,2000,63(12) :1615-1618

AT KL R, A5 e N7 TR U5 PR Ak IR i £ 5D i SR O g
LT iRk, 2011,32(18) 1 148-153

Mukherjee S, Chattopadhyay P K. Whirling bed blanching of
potato cubes and its effects on product quality[]J]. ] Food Eng,
2007,78(1):52-60

e

ﬁ_/f:lt_ % #ﬁ- HEI PSS



