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Distribution of Suberin in the Phellem Cells Determined by Different Dyes
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Abstract: In this paper,the fresh bark of Cerasus serrulata was collected, fixed with FAA solution,dehydra-
ted,resin embedded and sliced. Then the sections were stained with toluidine blue, hydrochloric acid-resor-
cinol,Sudan III, Sudan red 7B, Berberine hemisulfate salt-aniline blue to study the distribution of suberin in
phellem’s cell wall. The results showed that 1) after dyed and observed in bright field, Sudan 111 had the
best dyeing effect,and it could directly dye the suberin red. Simultaneously, toluidine blue O,Sudan red 7B
and hydrochloric acid-resorcinol staining confirmed that the suberin was mainly present in the outermost
layer of the phellem cell wall. 2) Toluidine blue O could inhibit the auto-fluorescence of lignin,avoid the in-
terference of the auto-fluorescence of lignin,and directly observe the fluorescence of suberin. 3) After ber-
berine bisulfate-aniline blue stained,the fluorescence of the suberin was gray-green outside the phellem cell
wall,and the fluorescence of lignin was yellow-green on the inside of the phellem cell wall. 4) After hydro-
chloric acid-resorcinol stained, the lignin inside the phellem cell wall appeared reddish brown,and the epoxy
resin embedding could reduce the staining effect of hydrochloric acid-resorcinol.

Key words: Cerasus serrulata ; suberin; dye; fluorescence; distribution

Y %5 H#3:2020-06-17 & [E HHE:2020-06-29
EEWA EFE A RPEREA (31400496) s 7L 904 H R BF 2 FE 4 (BK20140981) ,
EERN Ik BB AR, WS ARMTE S A0 B A 1 . E-mail : njfuzhangb@163. com
x BEEE MR, Q22 0. WER I RS2 AU SO A S Y. E-mail: zhais@njfu. edu. cn



5230

S SR A BORR TR G 20 BE R R AR IR B A 209

A K4 (phellem celD , BIARA 41 (cork) ™,
FL A0 e R T AN 43 O K 2 B (suberin) K i & (lig-
nin) . Z W (polysaccharide) %5 & 2 T AW
1 B RO AR 8 il 0 R A B2 4060 L Kk
JIg A PR BT AR A B A B A T A N S Ak
PE. H TR Y 32 200 2 Tl 5 H Al R R R A LA
il g8 AR S T T AR A — i Wi L T RS R 2 RE T il
JE 2 35 TR SR 6 9 O ) Ok M 5 SR 5 AR A i T
ok 1 JIEL R A e R DA e R R B ) R B AR A i Y O
T RTINS — AR P M B
K RS, LAY R R R SR

AR A2 S5 A8 5 AR BUR A B R A]
38 3 AN [ G o) Tk 2 21 0 B4 R e R e 8 R R AT IX
g3 . X WLEE A Wy bt RL Y 2 2L A5 4 L Ak S 4H o) o)
Ay 85 28 G T DR A WA R AT G 5 T LUK 20 i B
20 ff R b i SRR E A A ) B AT G 6 DOV % 4L
270 JTE 20 B 840 B RE R g 43 A . 4 K. Kobayashi
25Tl FH H O Y 0 A A A 5 b A0 3 AT
0, LB B A BT 3R 32 A7 78 T 4% 5 1k 40 i 1 4 i
PR 43

HR A FiT AIE S, HE 0 200 M e € ] b A R
B R A E R F O RS SR
7 RN 111 B St T N3 AR ¢ R b Y A
AR AL AT I e AR el X 43 41 ff B 22 v
AR BACHARE B TR 20 A A R R . H A AR A e
H R A e A0 i B A B B SR B L AR A 5K 1) ]
R BRI RHR 2 8 3 57 . ARBFSCRH T 9T
[T 5L vk L JR FHEL 7B G vk oK i i % 60 i
P2 S0 B 3 2R G R %o e 1 P R R - ) R = 1y 9, 1%
TLAP G (773X H A AR B U0 R AT B 40, R
6 AR G 9O0 WU #EAT WL, W AR 2
U AR A ] B HP B 3 A B AR R i A A AR 40 i A ) BE
JE oA . E I L B R e 48 07 kL T R H A I A
(Cerasus serrulata) ¥ K¢ v A4 5 4k 41 B B 3= 224k
B3 o3 AT BB SE A B TR W — P TRAT AR R
I M AEAE ) 2R R b BB B B R e iR HE AR Y i
T, AR S SR ) DR 4P VR T LB

1 #MB5T &

1.1 ##

IR XS G s H A W AR e M R MOl R 2 A
el AT LB R SF R 10 mm X 10 mm X5 mm
(LXTXR) MW .

Yok 95 A (Sudan I, B 25 4 Bk 2= A R A
F) , FHFH 7B(Sudan Red 7B, [H 25 4 H L 2 4 bR
ANFED L HZER % O(Toluidine Blue O, FiEMHL T

AL R B A BR A R, AR % 5 (Aniline Blue, I+
MR T AR By AR A ED R A E R
(Berberine Bisulfate, [ i 2 56 MR AE AL B A BR 2
w)) , [8] 248 = Wy (Phloroglucinol, I i B $7 T A= L B}
IR ARAFD .

A HEF] . LR-white #f i§ (LLondon Resin Compa-
ny Ltd) , B M I§ Epon812 (Epon812.NMA ., DD-
SA .DMP-30 7% H Structure Probe A #]).,

HAh : FAA [ 8K (BER — 2 4.0 g, BEIR A
THN 6.5 g.37 % TR 100, 0 mL, Z&4# /K 900. 0 mL,
Wil & e A A Y HR B BR A R, #i R (Hydro-
chloride, g 50 b 27 125 e iy A IR A w)D R & B2
200 I it R WAl 7 0 A BR A R T =l (245 4R
Ak 10 R A D
1.2 Ak
1.2.1 #eai® FEMIE Epon8l2 a8 # i
MK S R [ A2 PBS 28 W R T pHL LT A B
J 7K DA TR A B O A L TG AR S R R A R R
A 37°C, 1% ;45°C .12 h;60°C,24 h),

LR-white B g £ 3 . F¢ 55 10 7K | e & B g (1)
500 g AR A 9.9 g AL EEOGIR &350 (HE
i A CRE K S B9 RE S AR B O R SR A (TR
65 CHEA HHITMIER G .
1.2.2 WA HE FFHAGEWEE FAA HE
[ R PR 24 hJE BB 1 mm X1 mm X
3 mm BJ/NVEE 505 R F LR-white #4 JI§ 1 Epon812
WA PEHEAT I . IR G & B B S
FH2E WY F HL(LEICA ,RM2265) # 17 9) -, Y1 A )&
JEh 3 pm,
1.2.3 FRBH AR FE  ARILL I A YRS
Sk PR B e VL AR T 7B YR B R A B R
A PR i o ol || I 5 1 o ey 7 P
WA B H 7k an 3R 1 Pros . G R e i 47 5 i IR
K2 PRET RO, AR A, &
VETE O AT E . B R H ORI .
L2.4 AR [HHHS OLYMPUS,BX51 %%
WM T A, O R I K 450~480 nm, 4
M4i% %5 OPLENIC DIGITAL CAMEREA,

2 HEREHAM

2.1 EBEEHRE

3 R TR 2 i TR - 8] 2 = Wy L 95 ) (I A
TFHEL 7B X H A MR AR B 22 35 S M i Epon812 41
R )R AT e 0 I SR A W R AT W%
BAMEGE 1 B, B la ARG @R HME S, E
H A e 2 TR 25 AN R 40 D T) D8 4 L Tl B L LA 4



210 VU b A2 B 2 41 36 &

240 ) ) e T SO R R L TR T D R R R A =
Je@ 25 ) K = W AE TR M 2R IF 1 2R e Y
2 e B A € (LA P e O R L BOR R R g
P X i) S A P A IS A OC . 18 1e S URTT
I e a5 28 Al L% 21 AR A 40 i BE 7 Gt 18 )5 20 D 7
AN A3 o A AS: 20 0 BE T 15 AN A M S 43 D 40 A R b

D> B e b 21 (0, 55 T 200 MO I F) 2 i B CRID240 it BE 1N
MDA IE . J5IH Iy BE R 5 i T IRk
FRnl A2 0 /] 1d AR 7B Y a4k
A i LU B AR 20 i BE B4 A0 35 23 O G 8 R A A
HEBE B SMI TR oy B A, e A5 SR 5 IR I 2K
LL ] s A R 200 i 200 i R ) R AR I 5

®1 TREEHBES X
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Fig. 1 Microscopic image of bark of Cerasus serrulata after dyeing with toluidine blue
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Fig. 2 Unstained, toluidine blue stained and its fluorescence image under blue excitation light
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Fig. 3 Berberine sulfate -aniline blue dyed image
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