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GAN Li, ZHONG Ru-fan,
( Guangdong Yifang Pharmaceutical Co. , Lid. ,

WEI Mei,  YAN Yu-jing,
Foshan 528244, China)

HUANG Gui-fa, ZENG Zhao-jun”

ABSTRACT: AIM To optimize the processing technology and to determine the chromatic value of Cibotium
barometz (L.) J. Sm. METHODS

hydroxymethylfurfural were detected by HPLC. The comprehensive grading method was used to optimize processing

The contents of protocatechuic acid, protocatechuic aldehyde and 5-

technology with the contents of protocatechuic acid and protocatechuic aldehyde. The colorimetric method was used
to obtain the chromatic value (L, a, b) of each processed product, and the correlation between the protocatechuic
acid, protocatechuic aldehyde and 5-hydroxymethylfurfural and chromatic value. The standard processed products
were obtained by the optimal processing process to determine the maximum color difference between each processed
product and the reference processed product. RESULTS The optimal processing was determined to be 6 h for the
best steaming time, 24 min for the best frying time. The chromatic value and the content of C. barometz was highly
correlated. The maximum color differences between the processed products and the standard products were 3.6,
4.1, respectively. CONCLUSION

barometz.

This stable and feasible method can be used for the processing of C.

KEY WORDS: Cibotium baromeiz ( L.) J. Sm.; processing technology; chromatic value; the standard

processed products
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TR R s R

AT, M8 58 2 B o A R LA IR |
JRLASEE, 5-FRH ELRlmE ok, JRLAR B
g, Priatl ., szt 2B L
REEEAPUS KA PrE R, R B A
YERT, R, BEREIRULZR R ANELASE N $5 45
XTI HRIB A PR T, 5-F0 H e A i fk
Prep g ™ A2 EAE, H A A B R
BRE SRR RN, TR AEHE, X
Sl AR 5 SRR Y S A I T AR

AHIFFE I A X M i o R P R AR L A
RN G R E, H8Ea R, OF
(E- SRR B AR DG, Fe IR BB T2, 3k
PR FEAEIL T S, 0 A M 5 SR R A R
EEAE, DA A AN [R1 AR ) ot 8 o e R A T A
PRI RIS
1 g

H22-X3 BUEL B (o JUBH A 3 HL A2 A BR 2
A]); AR852B+HUZLAMIMIR AL (R 58 J7 A1 -1l dh
AHIRAF) ; HP-C220 BUKS % 2240 (PUECH R
AR T ) ; ME204E B4 #7 K (42—,
Hii+ Mettler Toledo 22 7] ) ; 2695 % Waters 155 %0 1K
ML (FEE Waters 22 H]) o

TELMP=FT R, T, &7 K—Haa
FRZA V29 AT v 25 I 25 2 i Fe R B ) 4 B
# Cibotium barometz (L.) J. Sm. BT HEARZE, F
B 1, 532 W AR (5 111626-201711,
4ifE 99.4%) . LA (5 110809-200604,
4l 100% ), JFILASEE (dit5 110810-200205, 4k
FE 100% ) X B, 3 W F A A 25 A R
FEbi .

1 #HmRER

Tab.1 Information of samples

Pz Ejin=2 p3l/d
S1 G1611022 [ ZREEIK = 2] G 40
2 G1611023 7R 8 Bk o B3] 5 40
S3 G1803099 AR HE PR T i L X I 5 4
S4 G1806014  J VP STHE TP BT R
S5 G1806015  J VUt Hs T V-5 B2
S6 GI810277 )" ARHEPK L 541
S7 G1810279  JARHED R B 54

S8 G1810245
S9 G1810246
S10 G1810247

P AN T A X
VU B T REZE AL RE R
SRR T RERE AR

2 AEEER

2.1 SAZTMNE

2.1.1  BiE &M Agilent ZORBAX SB-C 4 H
(4.6 mmx 150 mm, 5 wm); VizHH ZIE-1% vk
R (5:95) w; RALME 0.8 mL/min; &
30 °C; MK 260 nm; FERERE 10 pl,

2.1.2 X RS A RS- T RRERE | JsUL
ARIR ., JRILZREE X R Fad a, KEm R, i -
1% VKEEFRIA (70 = 30) fHIALEE 1 mL 295 30 pg
SRR ILRRIE | 90 pe JRJLASR . 100 pg JRLLZSEE
(RT3

2.1.3 HHL R H A AR (i 35
i) 291.0 ¢, W%mFRE, BEHEHIEH T, K5
T EE-19% VKBS ERIA W (70 = 30) 25 mL, FRAE
s, HEALI (250 W, 40 kHz) 30 min, %,
FRRARE B, P PE-1% vRES R VA W (70 = 30)
EBRI TR, $A), UE, HUELIEIR RIS,
2.1.4 LEMRE WH “2.1.27 “2.1.37 I
TGRS AR R B X BRI T, A
WARETE A TINE . G5 3RET, I B e
XoF B I R0 T A I 7 T, B BT T
oo EIGEIWE 1,

1

3

|

2 3 4 5 6 7 8 910111213 14
{/min

A SR S

2 3 4 5 6 7 8 9101112 13 14
t/min

BB #E5T R S

3

23 456 78 91011121314
t/min
C AR
LSRR ERARRE 2. FULKIR 3. UL
1. 5-hydroxymethylfurfural 2. protocatechuic acid
chuic aldehyde

3. protocate-

E1 &4 HPLC &igE

Fig.1 HPLC chromatograms of various constituents
215 AMERREHE HRERER (2.1.27
TUNRAGX BAE® 1, 2, 4, 6, 8, 10 mL &
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10 mLEEH, BB 19 VKA RR R B T 208, 4%

SR 1 AT A K RS 10 L, fE “2.1.17

SR ERE, GO ORI TR, LR AR

B0, BTRCAARER (V) BRI, 45

W32, ROV MATER HIEEN IR BT,
T2 BERSEEXR

Tab.2 Linear relationships of various constituents

% EVEp¥:: r LAV g
SEHIEERE V=83 862 X+11 921 0.999 4 0.030 47~0.304 7
JEILAS R Y=396 814 X+44 638 0.999 8 0.090 64~0. 906 4
LA Y=254 452 X+20 316 0.999 8 0.099 0~0.990 0

2.1.6 KE®mERE R®WE <2.1.27 WTHIR
AN RS ETR 10 pl, 78 “2.1.17 T TiEsE
HERES R, A4S SRR WM | JRLASIR . JRJLAS
FEE IS TR AR RSD 435124 0. 888% . 0. 178% . 0. 958% ,
FL ARG 5 B LA

2.1.7 EEMERAE RS 5 R 2 %

“2.1.37 TR AT A A A W 6y, TE
“2.1.17 WA R HERE, AT S LR | R
LR TR, VR ILZSWE & & RSD 20 %14 1.554% |
1.324% | 1.022% , KUIZHEELERLE,

2.1.8 FREMEIES RS WORR] — A
B “2.1.1" R, 5T 0, 2, 4, 6, 8,
10, 12 h JERE, MARFEILASIR . S H LR . i
JLZS e W i A RSD 43 3l 247 0.200% . 0.295% |
0.113% , UMLK WTE 12 h NF e R,

2.1.9  foAEmcREE BREWE S A RN ZER
B9y, MBS, R4 3 0, XS ImA
i 5 FT IO T TP AR E S 2 0.5 5 1, 1
1, L5 VINAJRILZRRR . LR | 5-58 R
BEXT BR A, % <20 1.37 TR 5 ik A i A A
W, 6 “2.117 WA NI, THE AR i
H,OGERNES,

x3 BRSMERKRLBER (n=9)

Tab.3 Results of recovery tests for various constituents (n=9)

)% ke ¢ JiA B/ mg A/ mg M58/ mg E/% SRR % RSD/%
5% Y BLpge 1.000 3 4.0127 1.946 2 5.887 5 96. 33 97.83 1.64
1.001 3 4.016 7 1.946 2 5.898 9 96.71
1.001 1 4.0159 1.946 2 5.910 2 97.33
1.000 4 4.013 1 3.900 7 7.900 8 99. 67
1.000 8 4.014 7 3.900 7 7.829 3 97.79
1.000 5 4.013 5 3.900 7 7.9579 101. 12
1.001 0 4.0155 5.714 1 9.5512 96. 88
1.000 8 4.014 7 5.714 1 9.622 8 98.15
1.000 2 4.012 3 5.714 1 9.527 6 96. 52
JRLZER 1.000 3 0.401 9 0.190 5 0.595 0 101. 35 98. 92 1. 80
1.001 3 0.402 3 0.190 5 0.588 5 97.73
1.001 1 0.402 2 0.190 5 0.586 6 96.77
1.000 4 0.402 0 0.387 9 0.780 2 97.51
1.000 8 0.402 1 0.387 9 0.779 5 97.29
1.000 5 0.402 0 0.387 9 0.787 6 99. 41
1.001 0 0.402 2 0.587 6 0.987 4 99. 59
1.000 8 0.402 1 0.587 6 0.983 2 98. 89
1.000 2 0.401 9 0.587 6 0.999 8 101.75
JEILA 1.000 3 0.083 3 0.040 4 0.1250 103. 12 97.18 3.52
1.001 3 0.083 4 0. 040 4 0.1223 96. 24
1.001 1 0.083 4 0. 040 4 0.1215 94.30
1.000 4 0.083 3 0.081 3 0.159 7 93. 89
1.000 8 0.083 4 0.081 3 0. 166 6 102. 34
1.000 5 0.083 3 0.081 3 0.160 8 95.24
1.001 0 0.083 4 0.1222 0.203 3 98. 17
1.000 8 0.083 4 0.1222 0.2015 96.71
1..000 2 0.083 3 0.1222 0.198 9 94. 62

2.2 BAMAHmREEANT Lab MR EHE
FREREAZE B14s (CIE) T 1976 4E/NM 1 —Fh (4%
B, & CIE A8 e — 23 s T AR
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it 350, kiR Sl RIESG . R
22N M, AR AE 5 R A5 R ok R 40 5]
JEflTFEI R b, EHEEZHR 1 mm, WERR
BMIARBEEM (L, a, b), P73, BOFHIME,
2.2.2 KHEERXE WFE—-MERAFBR, %
“2.2.17 WUR kBN E 6 Ik, W45 RSD /)
T5.0% , FKULERE % R AT,

2.2.3 RUEMEEL WUE MR AR, %
“2.2.1" TRTESHITF O, 2, 4, 6, 8, 12h il
FE, MAE RSD B/NTF 5.0% , FEIEEFAE 12 h N
MRS,

224 HEMWELE  oldl& 6 MoK, %
“2.2.1" WUR R IE AEE(E, W45 RSD /N T
5.0% , RZHEERERL.

2.3 ARKAHE

2.3.1 BPERA S8 2015 4EM (EZG )
DU 0213 Jpoil 3 ), R/ | SR A A
R, INaE K, B ARG N, HZES
o bR m, BUBZEMER A, il &ET
50 CHEFTHHET

2.3.2 BIHERKF S8 2015 R E 25
DUER 0213 MahlE N, BUS AT ab B R A A N, &%
B PP A 1 200 W, H0H R T 0 Sy 1 AR
A, ZLANIRASCIN S T AR IR B 200 °C, AR/,
SRS A A, AW E S, ) B — g ) ]
WU AR A, R, o, BRIRAE.
2.4 AHELEEMMNE SRR <2.17 “2.27
TR I A . B 0 & s A
H, SRIF4~5 K2~3,

R4 BASEHIRFEEISEERUA CEENE

S
Tab. 4 Results of content determination of various
constituents and chromaticity value of C.
barometz during steaming process
/h SHER/ (mg-g™) o B
SRR FULASER FJLARE L a b
0 0.1370 0.090 8 0.013 7 53 11 38
0.5 0.168 0 0.095 6 0.019 8 51 11 38
1.0 0.2825 0.103 9 0.038 5 49 12 37
1.5 0.323 7 0.110 3 0.060 8 49 13 38
2.0 0.354 3 0.1455 0.069 1 47 14 37
3.0 0.523 6 0.162 1 0.074 3 46 14 38
4.0 0.693 2 0.212 5 0.105 4 44 15 37
5.0 0.759 8 0.2253 0.117 2 43 15 37
6.0 0.990 6 0.261 1 0.1511 41 16 36
7.0 0.6753 0.197 4 0.144 0 39 17 35
8.0 0.616 0 0.162 0 0.1220 36 17 35

x5 ZRABHRIBRFERSEERRAEBEENE

EES
Tab. 5 Results of content determination of various
constituents and chromaticity value of C.
barometz during stir-frying process
t/min AT/ mg.gil ) R
S-EHLERE LA FILEE L a b
0 0.1370 0.090 8 0.0137 55 11 35
3 0.650 4 0.138 7 0.041 6 54 11 36
6 1.521 6 0.203 6 0.062 1 49 12 36
9 4.155 8 0.4119 0.087 6 48 13 38
12 6.482 2 0.634 2 0.120 8 46 13 39
15 9.2735 1.014 1 0.1379 42 14 36
18 9.438 9 1.292 8 0.1511 35 15 34
21 8.624 4 1.342 6 0.1451 33 15 32
24 7.637 5 1.469 2 0. 140 8 33 16 32
27 7.247 4 1.5250 0.123 6 31 16 31
30 5.9343 1.4232 0.120 6 31 17 32
33 5.174 7 1.2813 0. 106 4 30 18 30
36 4.292 2 1.213 0 0. 106 4 28 18 29
39 3.2272 1.010 8 0.093 6 27 19 25
60 -o- L&
-m-aff
40
o
i
A 20
0 L L L | |
0 2 4 6 8 10

t/h

2 BAEEFITERRFEEESW
Fig. 2 Chromaticity value changes of C. barometz

during steaming process

60
-o-L{i

-m aff
40

R

20

t/h

B3 ZREWRLBRPRFaEETL
Fig.3 Chromaticity value changes of C. barometz during

stir-frying process

GUREM, MR w ARG AT, BRI
IGERC, S-RS AR | JRULACIR . IFULRIERY &
AR BT R R ARG, RT3 R
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(HIZ WAL, a (BT, Ho R (E 0 AR fh R
FA—F, (B b (ETCH B AL

2.5 Ao R AR aT ] AR BE Sk
(127, DURJLASER AR LASEE 0 & A &2 A 48
br, TEEARGEEG LG His “SRIEEE”, H4E

PRsRIEE = (FRAME-TRAri/IMA) /7 (FEARi K
H-F8tri/IME) 5 LR A PFE = BLAS R 5 s B x
0. 5+J5 LASIESR 8 BE 0. 5, THE&RE S AT
SHE. BRWEK6~T,

®6 HAEHRESIES
Tab. 6 Comprehensive scores of steamed C. barometz samples
S I TR /h JFILZSR/ (mg-g™") LSRR S B JOLASHE/ (mg-g™) S LSS s i A IME
0 0.090 8 0. 00 0.013 7 0. 00 0. 00
0.5 0.095 6 0.03 0.019 8 0.04 0.04
1.0 0.103 9 0. 08 0.038 5 0.18 0.13
1.5 0.110 3 0.11 0. 060 8 0.34 0.23
2.0 0.1455 0.32 0.069 1 0.40 0.36
3.0 0.162 1 0.42 0.074 3 0. 44 0.43
4.0 0.2125 0.71 0.105 4 0.67 0. 69
5.0 0.2253 0.79 0.117 2 0.75 0.77
6.0 0.261 1 1. 00 0.1511 1.00 1.00
7.0 0.197 4 0.63 0.144 0 0.95 0.79
8.0 0.162 0 0.42 0.1220 0.79 0. 60
R7T ZAEERERTS
Tab.7 Comprehensive scores of stir-fryed C. barometz samples
JEL 1 B [/ min JFILASRR/ (mg-g™!) IS LSRR IR JFILAEE/ (mg-g™") J LS SR Jm LATIHE

0 0.090 8 0. 00 0.013 7 0. 00 0. 00

3 0.138 7 0.03 0.041 6 0.20 0.12

6 0.203 6 0. 08 0.062 1 0.35 0.22

9 0.4119 0.22 0.087 6 0.54 0.38
12 0.634 2 0. 38 0.120 8 0.78 0.58
15 1.014 1 0. 64 0.137 9 0.90 0.77
18 1.292 8 0. 84 0.1511 1.00 0.92
21 1.342 6 0. 87 0.145 1 0.96 0.91
24 1.469 2 0.96 0.140 8 0.93 0.94
27 1.5250 1. 00 0.123 6 0. 80 0.90
30 1.423 2 0.93 0.120 6 0.78 0.85
33 1.2813 0.83 0. 106 4 0. 67 0.75
36 1.213 0 0.78 0.106 4 0.67 0.73
39 1.010 8 0. 64 0.093 6 0.58 0.61

M 6 I, BUEZER 6 h i, ZREIFE
KK 1.00; BT ATH, BIEDH 24 min B,
AW ER KN 0.94, B, H0H M RIER
WIS AR 6 hy A B AR E] Ry 24 min
2.6 BAOAHELEHEMMEESH  FIH SPSS

20. 0 FRAFXTBAH (ZEHIEH 0~6 h) , BME
(BPZBFTE] 0~39 min) K 3 Fisr 5 H (R
1T Pearson FHCMES T, LIS & A & R HA
(X)), BEME (L, a) FREZR (Y), #74
PERIE, 255 0L5% 8~9,

®8 NERREZHNIBIERNSTAEESUHBEEHEXE
Tab. 8 Correlation between the content of various constituents and chromaticity values of C.barometz during
steaming process
% I E]/h R H P R Ty At hriEDe 2 Il 5 77
L 0.954 0. 840 Y=53.049-12. 946X
5-% THE 0~6
= ERE a 0. 880 0.628 Y=10. 736+5. 796X
L 0. 964 0.737 Y=56.015-58.431X
JEILZRIR 0~6
a 0. 899 0.576 Y=9.390+26. 276X
I 0.963 0. 747 Y=52.975-83. 078X
LS 0~6
POLRE a 0.946 0.419 y=10.696+38. 217X
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Tab.9 Correlation between the content of various constituents and chromaticity values of C. barometz during stir-frying process

)% 15} 8]/ min £ B {H PRI bR ifEiR 2 [l )3 77 2
oo 18 L 0. 842 2.755 Y=54.378-1. 631X
a 0. 906 0. 459 Y=11. 073+0. 363X
5-% F LR
R 183 L 0.938 0. 663 Y=23.234+1. 205X
8 0. 969 0. 261 Y=21.134-0. 680X
02 L 0.927 1. 868 Y=55.130-15. 426X
. a 0.916 0.432 Y=10.991+3. 213X
L% . L 0. 860 0.679 Y=18.200+8. 678X
a 0.935 0.290 Y=24.847-5. 615X
oo 18 L 0. 860 2.590 Y=58. 114-126. 538X
LR a 0.904 0. 464 Y=10. 266+27. 880X
FL%S - L 0.929 0.714 Y=15. 596+124. 783X
a 0.933 0.384 Y=25.345-69. 622X

x10 10HAEEEESELEATRNEE

Tab. 10 Chromatic aberration between the steaming prod-

FAME A R, LA B &2 )7 2250 Hr iy
FPEEX/NT 001, F BT AL ¢ AR 0] I 46

MAA MR FENGEIT2E L, HERIITHRT

ucts and standard products

0.8, FUSFRH IR | JFULRR . BULAEE A o R
i 5 o 3 (A e M SR R S 1A 1 n P R
R BERNE 6 3 MRS A i EFHR R, (gl 2 a1 16 ¥ 10
(f 0 SEAREERE, 4o SR, 1 j oo m s
LHURITRRE RO — B IR, SRR, QR a s " - v 1n
AR, @R LR, 6 3 16 R 36
2.7 EEMEHTEABL Lab EIIE ARG, ; z z gj 1ﬁ
BRI (B) ik, AN E= (L2+d+ ) % p o a4

), BB E G (AF) = (A D a1 m
Aa2+Ab2) 172 ’ @%ﬂj{%@%ﬁﬁl%%ﬁﬁﬁﬁﬂl@ﬁ A I A 42 16 34 -
FEtok, HAE N 6~12 Moz finf, Hasnf

x11 10HZNECEESELEATRNEE

e AR L) Tab.11  Chromatic aberration between the stir-frying
Fie FRZE A4 B 30 B M ) T2 5 e 42 16 10 products and standard products
SERE ST, H 2.2 IR 7 HRIE O 4% L
@R, BRI 2 g, R RBHMES R [,
o, BERRG RN, DOXIRG AN < R 2 34 16 32 2.4
Hilan T, W A EEE, IR 10 e il o ) 5 i 2; }3 i; i‘?
WL S 622 | Z5 R ILF 10~11, . e
HRARE 10 HEIE ] IR S R A A S R o, 4% 6 35 15 32 3.2
L) it 5 R A i 1) B R 22 (E B R I AP ; ;31 S ;1) ;'g
22 WEHEE, BE HEVEIL ] O A E gy WL = 9 33 16 34 3.3

42, a=16, b=34, RUMBME R K@ELE 10 3 is 2 10
N 3 S v N A L UE i -
AE s N 3. 65 VSV E O By g IR 32 15 3!

L=32, a=15, b=31, U MZME & KO E
AEym N 4.1,
3 itig

JELAS BR-3-0-8 1 76 J A 5 v 5 il A7 7,
TN R R 2 F R, 20 M b JRL 2R R Fnop !

JHEIFILZIR . JFULZSIE SA B, AR T
SEAIEDLAE . UM . TRIMAER, REXGRAEA, oA
W LA 2 Mo & A O REER , RIS EIME
PR AR M I TR AT, PRIEZY
AR s 0 AR | RS B S T
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R I FR AR R K AE K RO, A R 5 3
WS, BEEMHIINGE, S-2H IRt — 2 i o
HE A ZBE N R, 5-F2 W Jpe s HLoA Psa b,
YL EER, AR F RS E A
KRR, 2015 AFR (oo 25 i) Sl 88 4 8 T S
PG IR B RGI v | 53 PR R TS Al 224 1A S W S A
BRI, T SR P REREDZPSA R
B e R TR, LR 2 43 I i 68. 9
7.2 4%, FETHARNREHE, BB 55 R
W0 oA R R, LR A T ah A ik —
A PRI A R

S HE R TR AR B EINTR, R R AR
MRS €, L EBEWE/N, o [HHK, B
FIINTR T B 5 LR & B AL & (BESE R4 )
MEREY (AERMEAT) FHH RS
KA IR N A G, A R e s R A
Py RO R A AR A S A A R A A
Kbk, ATHE— B LRk R el R EE,
U, ARSIRTERFIT A = B (A AR S i S
b, FRIR AR T2 2D A S A,
il b 5 B A R RS, B AR s
VO, AR e W A AR R M AR B A 4
Z—, MBI R PRk ] R

Sk

S, W, MoEEME, S 20 R R R R AR
FARHAURIBRGEL ], 2y, 2015, 37(9) : 1990-1993.

[2] HERHLFEGHL P ARIEAMELH. 2015 4FR—F
[S]. dbat. spEELRH B, 2015. 224-225.
[3] &g, REAUM, 7 M6 JRLSHR N 4 o (0 7 2 B i ok

Jiti & A EL /N B AR R APV I RAR AL S [ 0] Wb o
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